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Organik bivikmalaining mzihish bifan ulaming reaksivaga Kizishish
qubiliyati o*rtasidagi bog'lanisk bir tomondan molekulaning tarkibi,
kimyeoviy, elektron, fazoviy wzilishi, undogi #tomlasning o' zaro ta’siri,
Kisiotali, asoslt, amfoler xossalari to’s*risideci ma’lumotlarnt o'z ichi-
pra olsa, skkiochi tomendan orgarik reaksivalarning mexenizmlari 0°g°
risidugl Wwiehunchalami n'z ichize oladi.

Cfauvehipa tagdim gilinayotgen o' quy go®lanma digan asshr el
aan — H S.Tajimunamedoy. Organik birikmalarning tuzilishi va reak-
sion qebiiivau. | yum: Mulekuladas asomlarning o' zare w'sin. Toshkent.
“Uiniversitel”, 1997-vil hamda H.S. Tojimubamedoy. H.M Sholidoyatov
Orgenilc pirikmalaming pizilishi ve reaksion gobiliyetd, 1T gisin, Orpanik
reaksivakuning mexanizmlari. Toshkent, “Abu Ali iba Sno”, 2001yl
o guy co lanmalaniaing w'idivilgan va yayla ishlangan nashridic.

Qo'llanmads arganik birlmzlar biatiga ta'zir giluvchi omilier,
orgenle birtkonalar takibidagi kimvoviy bog'larularning hosit bu®lishi,
xaraklesistihalac, molekniada anomlaming o zare sifal va migdor jihat-
dan ko'msamdigan G sivlari, bu t3ivlarning binkme xossalarida aks eti-
shi, oreamk bivikmalarning, kislodilik ve asosliik xossulon kabi masa-
lular sadda va mshunarli bayon gihngen

Qo‘llanma maleriallart orgamik Ximyo fanini  yanzda chuqur va
keng tushunishda yonlam berishiga ishonamiz.

CGo‘iiznmaning by nashride organik hicikmalar biatiga yangi va
ramonaviv ta'ril dertlgan. Olefinlarpa birkish, aromatik vadrode nuk-
leattl almashinish reaksivalari vanzi materiallar bilen w2 idirflgan, Har
bir betlim oxirida tegishh mesellar bamda nlarning echimlan berilgan.
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Lndi organik bictkma tadviatiga quyidsgicha ta'ril beriladic

«€rrpanik birikima molehulasining fiuik va kimyoviy xossaluri uning
tarkibiga, kimypoyviy va fuzoviy tezilishiga hog iigs

(8994711 elektronning kashi® eulishi, vton tuzilish nazariyasining
pavdo boflishi natiiasida orgemb binlsoalaring elekirer tuzilishi
lw'etrisidagi  tushunchalar vipudgn keldi va organik  bivikmamng
elektron tuzilishi uning xesselanga G'sie gilishi ishotlandi. Masalaa,
ctilbromidning  gevnash  bacorafi | 38" vinilbromidnikicdan  (16°C)
keskin fary gilali. Propilbeomid §71°C) aliibromisl {I2'CT lar csa
deyarli Lie xi1 temperatarada gevnaydi Bunga sabab, bo ikki jutt
birikmeleniagi elekranlarning torlichn tagsimlantshidie,

Hi= e Derbhl;k va gaynish tewmpecaturasining pasayishi

H O —CH; — BrQyiklitik va gaynash temperaturazining ortshi

Trifesilamin ofzining elektron vi fazoviy luelishi tufagli asos
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Stunday qifih ocpanik birikma tadatga berilgan @0l ham o'zgank
Guyidagichs bo'ldi:

-

widrganik Hirikmaning fizik va kimyoviy xossalari uning tarkibiga
Decmdie Kimyoviy, fazoviy, vlekiron tugilishiga hog figs

Soirtlas, kurton Kislotstar alie sglevodensdior lunn kuchli ishyoriy
voki kuchli Xisloweli muhitlacde  xossalant ooegacadi. To'vingan
vglevederodiar esy elekinfil alnushinish reaistyasign Kirishadi, Sov,
spirl w2 boshga Bidkmalar sub va yugorikeitic holatds o 2larining,
sichliging, diefekwik o'tazuvebanligini, ion ko'pavtmasini, vedorad
hog' lavint. erituvchantiging tsmperalura va bosimpa bug'hg ravishidy
heng oraligda o zeertins.

Shoni hisobga ulgan holdy hwewda vrganis bicikma tabisties
(uyidegicha ' af beeish muntkiz:

wQrpanik hivlksaning tahiodi uning rarkihipa, kimyoviy, jazoviy,
elekiron tuzilishiga, muhiiga va sharoilga bog Tigy,
{218, Tojimuhamedoy, 2010-y.)
Bu ta'rid meddaning xossalart bog iy be'lgan hamma fakiordaent
higobga ofedi. Quyida kelticlgan misollsr Ghamieni tasdigiaydi
Misollir: . Metan Bilao n-gelsoaniag vossalacind solishiicing
Yechish: metan CHy ham, peksan CgHjy ham faaat uglemd va
vocoroddan  lashkil  topgar  uigernvodoreddir.  Ular  bir-biridan
torkibidapi nglernd va vodored atomlarining soni bilangine terg giladi.
Shuning sehun niar biv-hindan avvalo, fizk xossalert bilan keskin farg
qtech, Metan ndazdagi sharcitds guz, peksan esa suyuelikdiy, Ularning
Kimyoviy xossalaridn hum farg bore Masulan, lermik vkong vaglica
pekson mefanga aisbatan osen parchalanadi, xlorlash, nitralash va
olonidizash repksivalan ham peksanda cannreq ketadi,
2 R4 spivei bilven dimenl sfiniag vassalavind solishtiving.
Yechish: Btil spirti ham, dimen! efici hem b xil lackib C1,0 ga
e Ulardaei atemiar soni ham, turd bum bir xil Asmumu bu birikosalar
lir il terkibidag stomlarming o' care bog lanish fartibi bilay Farg
ol
CH, - CHs Q=1 ctil spirti
CH; -G -CH, dinselil efir




Stuming wchun ulasning xossalari ham har xildiv. Masalen, oddiy
sharcitdu ol spirtt suvuqlik, dimetil ofin esa gazdir. Lul spirs nsiny
mesali bilan reabsiypge Krshadl, dimel! efin esa reaksivaga kirish.
maydi v& haknze.

3. Araniak bilan teifenilamining xassalarint salishiivlig

Yeclash: Ammiakda ham, trifonilaminda nar markaziy awom 920t
2o°lib, ammisk va unge o'xshash oinkmslaming esosh Xassasini shy
awmdug bo' iamegan bir juft elelegun beletluydi. She elekivun nisubiga
i osuvdan yoki Kislolalardan oziga proton birkiisnb arueosiy birikma-
larini hosil giladi, Agar azot atnmi arcaficdag? slektron zicklik vadorndlar
o migs hiror sureh Kirtishi nalijasi(m artsa, bu meddaning asostig
ortadiy agar elekirnn zichlik kamaysa — asoslik ham xamavadi. Ammiak-
dag ditta vodorod o'roige feml guruhi Kivitilsa asoshk ancia kermneyadi
Ma'lumXi, aruntaklka nisbatan aatlin Cill; - NIT kuchsiz asosdir,
Ammiakdagt ikkinehi vodorod fenil garudiga almashticitsa diteailamin
hesil bofladi, naing aseslign anilinning asosiigidan ham kichikdir, Bu
birikmalardagi asoslikning ammiak asnsligisa nishatan kamayishi azot
atrofida clektron zichlikning fenit gurahlar ta’sirida kameyishi bilan
tushuztiniudi
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Bunday 'sir netjasida azot alomining o*ziga proton bisiktinish
xususiyati kamayad’. Trifenilaminda esa uchta f2ail goruhi a7ot avo-
fidagi elextron zichliant shuschalik Kamaytein veboradixi. narijads
tritenilamin asosliv xosusivaiini vo'qoiadi,

{\-_ )'} y xi{--_:
3

3. Niv-va trans dwee-2 lnrning vossalaring solishiicioy
Yechivh: Duten-2 ikkita fazoviv (gcometnk) izomerlar shaklida
bo' lucdt, L Gar sise va timns-izomeriardir:

i1 H 11 H
R s N Yo
o= /(‘— C
M. CH, H (55
sis-huten-2 mans-buwn-2

Ulaming Gazoviy tozilishieri har xil bolganligh mfavli, taskabi va
Lismyoviv wzitishi biv xil bo‘lishiga qarmasdan, xessalar: har xildir.
Mazalan, wiar suyuglanish va gaynasic remperaturalert bilan, gidmgen-
lash issiglizi hilan, birkish reaksivalaridagl reaksion gobiliyat bilan
bit-biridan farq qiladi.

3. Szobvtanni kstoiali woatulds mvolash reaksiva sxceasind Mg,

Yeekish: Tzabutan o'ta kisletall mubilda, masalan, flosulion kisle
tasi va suema (V] forid areleshmasidi gidrid jonini chigana uchlionehi
butil kKationini hos:l qilad::

CHC-H + H g5 ©

Shunday Kisiotali sharoitde zobutasgn aitroniy fostorpeksaltosl fuzi
12’ sir ettinisa nivoxzeoutan hesil bo'ladic

(CH)C-H+ N0 PRy — P IS0 oo oaNey - Pl HE
CILCL” (CH, SO,

6 Turly vhaeesfiamdani suviing xassalorin solishoring.

Yechish: suvning zichhg oddiy sharoitda 1 i, yugori kritik
sharoitda esa 0,128 whm®, dielekiik otkazuvehentigi eddiy sharoitda
78, vugor krith sharuinda 1,8 Oddiy sheroitde axminan 100 1a suy
molekulusi vodored bog® bilar hop'langan, 723 K emperators va 27,2
Moa bosimda waminan S0 ta suv molekulusi vodomd bog' bilan

i g
(Ol }31.9" Shis IS0~ + Ha

hoe' langzen.




3. ORGANIK BIRIKMALARDAGI KIMYOVIY ROG'LAR VA
ULARNING TURLART

Ozpanik birikmalanda biz kimyeviy bog'laming kovalenr, vodarod
¥a ion bog'lariga duch kelaniz, Organik hivikmalaedz kevalent fan*
"a08iy 0°rn tulaci. Kovaleat bog' alomlarning gaimma <arshi spinti jufi-
tashmagan valent elektronizdaing (emumlashi netijasids yoki bir atomes
tegishli cleknon Jult hisobiga hosit he'kali, Kovalent bog®, odutde,
elekionga movilliai birbiriga yagin be'lgan awmlar o'nasida fosil
bo‘ladi. Kovalent bog' ikkila elektron yoki eliziguha bilan itndakmadi,
Masalan;

H:1l yoki H—H, H,CCE; yoki 1O - CH,
WCiH woki 1L 1

Organik birkmalarda kovalent beg'zing o« va = kn'rizishiur
maviud,

a-Bog'. Agar kovalent Sog’ s, p-, sp'-, spl- va sp-elekironlarming
(atom orbitallavining) asosiy o'qp bo'yichs wiashishi netijasids hosil
ho'isa hn bog® a-dog* deviladi.

w-Bog®. Agar kovalent bog' p-eleldronlarming {arem arbitallanning)
vonlama rutashishi nettjusida hasil bo*lsa b bog' m-pag’ deyiludi

Kavzaleat bog® quibli va quthsiz ho*liski roumkin.

Quthsiz  kovalenl bog'. Agar kovalenl bog' (mvnmlashgan
elektron jnftlary biv xl stomlar o'rasida hosil ba'lsa, bugday beg’

aebyiz Rovalent oz " deviladi

Quibli kovalent hag®. Azar Kovalent bag' {umimizshgan elsktron
inftiar) turli atomlar o'rtasida hosi? bu'lsw, bunday hog® guibii kovalent
hog ' Geyilud:.

Quibli kovalent bog'ning  kvordinetsion  va  yarim  quibh
{semipalyar) tairfan mavjud.

Koordinatsion bog* — bir atamning, eleltrun juiti hisobiza hasi
bolgan kavalent hog’,

Yarim quibli kovalent bog' — koenlineision wa ion boglar
kosmbinarsTvasidsn tashkil topran kovelent bog‘dir. Bu bug' strelka (=)
biiin itodalanad.

fon bog' - bir atomdan ikkinehi aomga biv yoki bir nechia
elektronning batamam ko'chid o'fishi natijestla onlarning huosil bot-
lishi vi bu qasmma-qershi zavyadli ionfaming elekirnstack torilishi nati-
jasida hosi bo*ladigan bog dis

Tonlanish coergiynsi. Neytral atunmdan bita elelktruant rertil olish-
e ketgan energiyaga ionlanish encrgiyas: deyiladi,

Elcktrongs moyillik, Neviral atomgs billa elekwanning birikishi
nariiasida pjralib chiggan energiya efektronga moyillik deyilads.

Flektromunfivlik — mulekoladag? aomuing hog' elekironlanini
stz (ortiah xususivatidir. Flemeat atominivg, elckvomanlivligh ele-
mentiarning davriy sislesnaside davrlarda chapdan o ngas, aruhlarda
pastdan yuqoriga caraly oaih beradi.

Vodored bog — bir molckuladig slektromanfiylipi kata 5o0’lgan
arar, kislorod. oltingugur, tor (gelogen) clementisri bilan bevosits
cuthli leovalent bopt hasil cilzen vodered atornining ‘kkinchi yoki shu
l;*.olckulu(‘.ag? azot, kislorod ve fror atomlan bilan bosil qilgan Kuchsiz
bog's

Misollar

i M CHLva CHy = O moleiadatarida kimpoviy bag ning geanday
srtand mavyed”

Yechish: Vodord B = H  JI-H, Hy) melekolasida vodond
atomilar o' rtusidagi bog® quibsiz kovalent bea'dir. Chuki hog i bir xil
atomlar sosid gilaas,

Motan €I a-;:E:z: H f_:-»u b omalckulustdegi  ugtered-yodorod
bog'lart  kuchsiz " quthli bep', Chunki bu beg'ni turli xil
somlar nesil queds. Bog ning quibliligi juda kichik bo'lgasi uchun,
ol b hog'mi gutbsiz deb (sharthi ravishda) qabul giliwadi.




4. KIMYOVTY BOG LARNING XARAKTERISTIKALART

Kinyoviy bog'lar vzundigi, feodegr vo'nalganligi {valen! burcha-
i}, qutbliiigi, guthlanuvehaniigi va energivasi bilun xaraktzriensdi.
Bog'ning wganligi bog'ni hezil qilevehi slomlur markezi yoki
vadrelar orasidagi masofadir. Bog'ning vzualigi bog'ni hest! giloveni
slomlar kovaleat radivslari vighindisiga feng. Dog'zing  wzniigi
angestrem, A (1 A 0™ sm yoki 10°% m) yoki nanometr, nm () am-107
) danda o'lchanadi. Qusids b’z kimyoviy Soslar va ularning vzun-
liklari (nm) keltirilgan:
== 01s4nm =CC= OM4Tmun =C-11 0,034 nm
-G = 0,134 mm =CLC= GCl18num =C 1 L0533 nim
-Co= UI20nm C H 0036 nm H-H U.U37 nm
Rog'laming wamligi elekiren, neylron va rventgen mularining
interterensiyasi vordamida aniqlanadi va ma’ lumotnomalarda herilad,
Bag larning Jazodagi yo'nalgantiygi (valent burchagi). 1<ki va
undan crsq atom bilan kovalent bog® haosil gilgen ztom bog'lariaing
yo'nalishlari orasidagi burcaak sog'lar acasidagi Bwechak yoki valenr
boerelyak Ceyiladh, Valent burchaklar renigenografik, clektmnogfik v
spektroskopik usullar bilan aniglanadi va graduslarde o' lehanadi, Vaienr
burchaklor am ma lumetsomalacds benladi. Quyvida ba’zi molekyla-
lardagi valent burchaklar beérilgan;

1 N
- 1007 2 H/ . \)\ ?
/ ;\.-I:"-- '.—' : i '
.- R ViRl H 106" 40
H
ok 2 N
HK""SﬁH H” 37 CH
105 C )

Rog‘larning qutbliligi. Qubli bog' deb undagi musbat zaryud-
larning murkezi manfiy zarvadlaming mackaziga to'g'n kelmaydizan
bug ga avtiladi. Masslan. N - N, (H; = CHy, €L CI Xabi hog'lar
quibsiz, H = CL CHz = F, Cll: — NO; hog'lar esn qutblidic. Bog'ning
quitliligi migderty jikatdun dipol momenti {ul bilan xacakteriansds va
o= 1 ¢ bilan ifxdslanadi. Bunde lamusbat va manfiy zeryadiar
markezlart orasidegi inssofs (sm). e- elemensar zaryed. Dipol et
Debiy (D) larda o'lchenadi. 1D = Jam- 107 clekirostatik bilik. Agar
molekula kki atomdan ibozul Hoflsa malekulening dipel momenti
Sogning dipal momentiga teng bu‘ladi. Moickula wehte slomdan iborat
hulsa bag ning dipol menenti Yuyidagi Tormula bilan sfudaliznadi:

m banda, p' = hog ning dipal mwomenti;
W=

T . p - maddaning dipel moment;
 Zi o)
3 a - valens burchak

Murakkab birikmalar dipu) momentilur burcha buglar dinol mo-
nentlariga mos keluvehi velorlami gotshish bilan aniglanishi memkin
Bog'ming quililigi bop'dagi atomuing ¢lekiramanfiylict ortishi bilan
ortib borudt,

Sogning  quitblanuvehantigi, Beg'viog quiblasuvchasilipt deh
bog‘dapi 2lektronlaming teshqi elekir maydont ta'sirichs siljib, undagi
atomlarming gutbleuishiga aytiizdi. Bunday quiblanish ratijasida bog"da
voki mulekulade dipel momenti vujodga keladi (i) Bu dipol mao-
mealining micdor fashgl elektr maydonining kuchianganligiza va
molekula siruknizasiga hog'lig bu'lgan quiblanuyvehentik koefliisientiza
2og'lig:

bunds, F-maydon kachlanganigi:

U, - Lo
o - qutblacuvehanlik keotfisiceati

15




Quthiznuvcheniik koefitsients moddaning smdirish korsutbich
bilan quyidagichy bog Tangen:
3 -1 M bunda, n—moddasing sindirish ko'rsat-
4nN o'+2 d gichi;
N — Avagadrd soni:

L =

M — modds molckulyar massasi;
d — maodda zichigi

‘Moddaning  gutblanuechanbik  keeffitsientt  uning  motekulyar
refraksivas: bilan proporsivnal bo®lib, quyidagichs bog'langan!

il g -l M

N Tk MRTTEmS

Bog'ning qutblanuyvehanligi bog'dagi elekron ziehlik yoki bog'ni
hosil giluvehi aromning clektron qavatleri cancha ke'p botlsa, shun-
chalik kaxz ba'lsdi. Bog ning quiblanuvchanliz: bugni hosil yiluveln
ciement atomining davny sislemadagt o' roiga qarsb devclanda o' ngdan
chapga, gruppalarda esa voyeridan pastga yarab, heondy bog'ning kar-
ralizt orlib borishi bilan eitadi. c-hoa' laring, guidlanuvesanligipa nis-
batan n-bog‘laming quihlammvehantigi katadie. Malekulvar refrakaiva
wlditiv xossaga epa ho'lgaslie? uchun ko'pgina moddzlaming refrai-
sivalarini 1ndagi atomlar refreksivalarining yig'ndis: shakhica hisoblub
chigarish va tajribada tpilgan refraksiys bilen taggezlush mumkin,

Bogning el:em(ptis‘i Bog'aing cnergivast deb uni pomobu larzda
uziza uchun sarflanadigen energivaga aylilaci, U beg'ning hosi! bettisl
cnergiyasiga tengdir.. Boergiya Khalmol voki kM nollads oflelenad?
Bog'aing hosil bolish enerpivasi muddalarming hosil bolish evergya-
fari asosida aniglanadi, Moddaning hosil be'lish epergivasi css bha
birtkmalarning yonish issiqliai asosida anigfanadi. Qnyida ba'zi kimyo-
viy bog'lar v ularming energivalani kejtrilgan:

C-C %3 kkalimo! birlamehi  C-E 36-101 kkaldmel
1= 113 kkal‘mnl ikkiiamchi C -5 94 klealmol

C-C 199 kkal‘mnl uchlurmnchi  {—H 889 klealinol
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5. UGLEROD ATOMINING TUZILISIIL
= vz - TLEKTRONLAR {ATOM ORBITALLAR)

tiglernd atam elementier daviny sistouigsda IT daenda, TV grofida 5
urinda joylashpan clementdir, & L protuni bor wglerod yudrosi atrelfida
fi ta elektren harakatlzned:, Bu eleldruslandan & tast Z-elebiron guvatds
ioylashgan Do'lib, ularning 7 fasi 5 2 tasi p pog’onachalasde harakat-
lanadi. N, Boming korpuskulyar medeli bn'vicha clektroitlar doivaviy
vt ¢liptik orhingiands hereketignadi. Bu eroitalar bilan yadro orusidagi
masofs qariy chegarzlangan. Elektron oir orbiteden sickinchisiga u”tishi

velion nos ketrinishidagt enerziva yuthsht yok: ayralib caigishi sorak.
E. «E,=hy

Yadio bilan orbialer oresidagi masoly oddiy bulun sualar kvacra-
tiga propersiona. raviside ortib boradis By sunlar kvant sonlar éeb ata-
laci (Jrhitada w'\l..m;musol‘gau elekivon holali 4 12 Lvan? son Zilae
harskterianadi: @, §, m, 8.

a1 — posit kvanl son, v elekzon qavataing yadradan gancay uzog-
sgnni bilderadh v ! dan s gacha he'lgas sonlar qivmariga ega ko' ladi: x

-1.2,3

Bu clckiron gebiglar yona K. L, M, N, ., kabi harflar bilan ham
ot sartiadi.

Ellipgk orbiten: xarakxieslash uchun von ({} va mazanit a) kvast
sonlar go°lantaed,

{0 you fvant son elliptik erbitaning kichik o'qun xarekierlaydi
Llipak orbitaning katta a'gi hosh kvant son 2 ilan xeraliterfanedl
Yon kvant son @ déan n—=7 gacha Do%lgan buten sonlar bilan itodeliznad:.
I=0.4.2.3 .. 64

wn — mapnit kvant son ellipiik orFilaning leaode guuday joylash-
panliging belglavei. U | dan 0.4 pacha baflgan givmatiarga cga

ho'lad:.

s - spin kvant son elektonning o'z o'g etretida ay lazish upulsing
ko'rzatedi v =102, 112 qivioatlai 2,?}4-83 Jhelladi. Binspvmatlar vning
chapga va o'npga avlanishin ko mamdl. ) "’mmsibj.n\u T o"b‘l.}dd,
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Larakatlanasotgan elekironlar bir-hividan kemida © ta kvant son bilun
farg qilishi kerak. Shuning uchun pogtonada bo’lishi mumkin bo'lgan
elektroniaring maksimal som N=21" ga teng boladi, bunda x — bosh
Kvunt som.

Shunday gilia s=! bolgandy ([-gavat, K-qavat) (=0, o=, §=1 52
botladi, va'ni l-elekiron gavakds 2 1aging elekinan bo'ladi, xelos. n=2
bo‘iganda (2-qavatl, Lqgavat) ¢ = 0, Iy m = -1, 8 =i § = +I72 qiy-
matlacga ega bo'ladi. va'ni Z-gavawda ke'pi bilun 8 {a elekiron bo®ishi
mumkin va hk. Elcktronning { = 0 bo’lgan harmuma holatad siar sim-
metrivasigs ega ho'lib, slektronning bu helai s holw (s-elekiranlacy deh
ataiadi. Uglerod stomida |-elekion gavaida 2 a {n—J; =0 Z-gavatda
hem 2 tu (=2 ; [=0, 1} s-elekirunbas bor, Elekwonning / = 7 bo'lean
holatini grholal (peeleluontar), 7 = 2 be'lgan holatini d-holat (-
elekivoniar) deyiladi va sk, Uglerad stomining 2-elektron quvatids 2 {3
peelekinon maviud.

Shunday ailib uglerod atomining cleltron tuzilishs guyidagici:

(4] [0 [EIt] ]
is? 2k 25 Ay
Atermning Wolgin-mexanik modeliga ko've elckoon zamrucha emos.
balk! w'lgin tabiatps ega deb garaladi. Shuning uchun Re-Broyl wengla-
masiga ke'ra m massali v tezlikda hankattenayolgan zacmcha 10gin
laniatiga ega ho'ladi:

Wy ———; bngz e Plakdoimysd
s o9 e
PR R B B
G
Yudro atrofidy aylanayotgan elekiron sinusoidal harakatga cga deb
garuludi v uning harakat Sheedinger tenglamasi bilen itodalanads:
N
Apot B (B D

punda. Aw - Laplas operatori; y - (ebranish amplitudasi; § — umumiy
engrgiya; V — potensisl energiva.

kEndi Borning oroitalart lekironlarning be Eshi mumbkin beigan
phlastga aylanadi. Unt atom orbialion (AO} deyiladi. Musalan: s-
arbiial, peorbiiallae atom orbitallasdis, Bo orbitallar mos ravishda shar
ammetriyasipa va ganmel formasiza cga.

@ - 5-orbitsl ; - P ozl

6. GIBRIDLANISEL sp’-, sp’= var sp-PLEKTRONLAR (ATOM
ORBITALLARI -AO). LGLEROD ATOMINING VALENT
HOLATLARL MOLEKULYAR ORBITALLAR (MO),

Yegotida Rofrganimizdek, ugicred atomining clektron mzilishi
mda 2 ta juftlasmagan log slekiron berlipini ke'ssaladh va shuning
uchun uglerod atomi lfagat ikki vidents bo'lishi kerakdek korinads
Yagicatds ese ugleredming ki valeatli biritkenalori kam v garossiz
ho'lib, uglered wsosan w're valenihdir. Bu holal sbw bilan lushun-
lirtadiki, 2¢° arbitalilagi elekiron juft hir-biridan ajralih viardan hivi 2p,
orbitalni esallaydi va nglerod stomi go®zig'algan holstga o'tadi. Bu
holatda o' fita tog clekiran maviog ba'lth, ular veierodning to'rt vaisatl
hivizimalar hosii gilishini ta’monlayd.

".—” I Bﬂj1 I 2;; iz;;};?lgwn ekt ng Ao ing elobtion

- -~ - .
15 2 e M 2,

Bu glekironlar hisohiga Kimyaviv bog'lar hosil 2o'lgenda ma'lum

energive aizalib chigadi, Bu encrgiva 237 erbvital eicktronlaring gjmtishes

surf hn'igan energiyadan ancha ko' pdir. Qozg wlean viiensd slomining
clektren fuzilishiga garzlgenda hesil bu'adigan Sogflar 2 x50 ho'lishi
kerak, ya'ni bog'lar s- ve pelektronlas hisohipa I xit ba'lishi kerak.
Amalde esa toritala sleXiren hisobiga hosil baladigan wo'rita bog' bir
aldiv. Masalary, metan €11, da hamma hog'lar eng qimmatii bo'lib,
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munazem tetracdrning sehlarign yo'nulgan bo'ladi, boe bog'lur orusi-
dugt valent burchiak ese 169°28" s tenadic, To rldla bugning bunday
teng yiranmatli botiiskigs sebab 25 orbital bilan 2p" eibitallar gatshilin
to'rra vang’ orbitsllami hosi® giledl. Be obitallar gibeid ordiadlac
dovitedi va sz eilvid orbitsllan deb ifodatanadi. Gibnd orbitellarming
resil be'lish jurayeri ese gibridisnish deb awajadi. Blekoonlazi sy:’-g‘.t—
ndlanishiga cga Do lcan ugicrad atomi boshqa atemier (masalun ugle-
red, kislored, azot va W) hilaa nddiy {o-sigmal hep'lar hasil qiladi.
Uzlered atomiaing, bunday valent hnlari naing biviaehi valent holeti deh
ataladi. Masa'an, UHy CH=CH; CH-0H, CH-CHCH-CH: Rabl
birikmalarca uglerod hivinehi valent holawdssir,

Cribridienishds uglernd azorining tegar 2s va sz orbitallast shurok
stish: ham mumikin, Bunda cehte vang sp™gibeid orbitallue husil o'
laddi. Buaday givvidlanish spfogibridianish deh sraladi. Bunday gibnd
elekironlarga 2ga ho'lgaa valecad yass deb ataladi va » bashas atomlar
Bilan qosh bog® engali boglasgan botladi, Bunday uglerod stomi ikiin-
chi  walent  Dboladdagi  uplered deh  ataladi.  Masslun,

R v ™ Yabi hivikmalardagi go'zh bog' tuizan
upierod atomiari iikkinchi valent holetidadir,

Cibradlanishda fagut 2s va 2 crbitallar 2o shilcol etisii mumkio
Bunda vangi ikkita sp gibrd orbuallar mosil boivdi. Gibadkmishnizg
bu wuri sn-gibridianish deb atelude. sp-mond slektrenlt uglaud uch boyg
vorl dkkita qo'sh bog® fulgan uglamd aromi he'lgan birkmalarda
haftad’. Uglered atomining, din walent holati uchinehi vaicnt nolat deb
ataladi.

Masalun, - \H==tH . GETC=UL GO G b

u[.—f

rixmalirdagt uen bog® yola it go'sh bog” letevehi vglerod atomiari
uchinehit vislent bolaiduliv, quyida i xildapi ailwid eleknoniaraing
(atom arhitallaming) aterik ke'rinishi keitin!gan:

ot - gibiic cobualinie soividk mziien

s - adbidd ovesaliness ok madeld

S 1 RS ) [ HED IR LT N R b P

Keltirilean sp’, sp" va spogiprid stom orbitalladining  sfenk
Iznlizhican ko'rinib mmb:diki, yugoridan sastga qrwab gitaid orkitallar
lckihica s-orsitaleing ulnsti artib dormogda (ikkinehi deia Kastashil
bormocday. Be helal wrl valent holabdeg: uglerad birikmalsrining,
sossaarida o' aksini topish.

Shoai ta'kidiash Keakki, gibeidiomsh Db hodisa sifacda amalea
votg U melelazsadagt elekranlarning bangiqly swsimdazish modeling,
hiz ot Maydigan usuling aks etrinuli, selos,

Molekulyar orbitatizr
Oreanik birkmalarda biz neh <50 nelerad-ngleored kovalens boga'iaa

cuch kelamiz. Bular addiv (C), go'sa {U=C) va uch {0} upjcng-
poiered bagtlardie. Bu angtlersi i w’, :.p: VA Sp-amm orbitaliasi bosil
ciladi. Bog' hesil be'bshide lckita plom vrbielise {AQ) ixkits ma'e-
curvige nrinll (MO e oy Tomadi 18 moleloivar ochifaindan biv: Eogr'-
fevels, IREINChIsT o3s ba ikashnrevors molckulyar aibitallanliv. Bog'lar
a0ait ha'ishini mshuntirovehi metedlardan bivi — moalcknlyar o-bitaila
et hefviehs bogflovedi mnlexuivar arhital hosil Boflislé ochin
atam orbitallar funksiyslzrning 1sher.... oir xi! bo'lishi kerak. ‘Turhi
eaorags see o lgan aom orbuallun esa b shasairuveh: molehulyer
arbital hos’l gifadic Masalar, C-C addiy wglecord-nplerod a-bng'ining
s hin'lian syemasing quyidagicha ko'rsaiish mumiin.
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Uglempd-ugierod qn'sh bog® hosil bo‘lganda bog'larning biri o-,
ikinchisi asa 7-bog' bo'ladi. o- bog®ni ikkit uglernd atomiga wepisili
2 i spailiid awom orbitaller vugoridogi sxemadagi kabi host: qiludi
p-atom orbicallerining Wwsideshuyd natijasida m-bog'ning bosil bo'lish
exsmasios anyidagicha rasvirlash mumkin:

beg v B0 w-bogflovehi MO clektronien
/ ogi yowrvehi tekislik molekula
"L-’ e stomiari  yotuvehi  tekistilka
{im\ e perpendikulyar bo'iadi, n-bog'-

ning bunday fuzilishi o, lk-alma-
3,~¢,=&wc.‘-,w shingan vlefinlada  geomerrix

(sig-trans) fzemedarniog paydo

au‘lishiga sabab Hotladi.

/ HHIL 7

L
Uglerud-vglerod uch bog'idagi bog'lardun biri u-bog’ he'lib, bu
heg'ni uglerodiurning sp-gibrid stom arbitallar hosil giladi, golgan ik-
iita bog® w-hog® Doclib, wlar p-stom orbitalfarining, juft-iuft ha'lib w’sir-
fashevidan hozirgine Keltinlgan sxemauduegs kabi hosil be'lad:.
Atsctilen molehulasidagi w-bogiloveal MO Jarni quyidagicha
tasviriash mumkin: '

Migailar:
- CHNO torks Bl hamma ochiq saufirli bivikmealar steidiurg v
Clekiven Jormatalavinl yoing,
Yechish, 1) Sian kis’iotaei erkin: va wz helids uchraydi.

N—=0—C=N" | CEINg

Q.

21 lzotsian kaslotn
aN
H N—C—U H‘N;:L:;‘O‘
Elirkar holda neheaydi,

3 (aldirog kislota tuzlar holida nchzay di

H—0~-N=2¢ :s;'o':mgtc:;
.o L

A1 Nl aksidt B

2 Menilmitrit, dimetiteuitoksid, diinsl efivaing weh forli bor bilan
ol ian Bivitanaxiniag yiruktuva va elelt on formolalaring yozing.
Yechish. Metil aitrit
H l'l
H—C—D—N=¢0) ; srsr»u’\l
¢ i
Dimet:lsultoksid

YE e

IWC—S=0 : H}C{8%308
o

>
<y g
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Dimesil efirining bar uchftarid pilun hesi! cilgao bivikonast

wace

/O n\ J Hia ..s.ﬁ : .
H:C F 155U 3F2
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3. beniizutsinnmining (.'Csl‘ls"'"' R =2 29} hpol inomentiga
mishgian fenilizotiotyimmaining P T NTUTN 02 84 dined nweaen
tinsny kaiia bolishiva sabob nima 7

Yechish, Me'luwhi, birikwaeive dipol mamenti, ¥a'ni uning qurh-
Hgi quiblar grasidagi masolags, Bamda quilar za-vadiga bag'lig. Shu
wenesabat Dilan fepilizoveisianatdasi dipol momentaing katiabhigi —
C=0) bop'ning uzaniigiza nishazan {=% hog'ning uzurrog cham bilen
oushuntirisa mumkin.

4 Meilazid CIHN; molebulosidag: eehehala ool mom, dioio-
| meian molekidasidagi vglerod ve wsol womlacl bitte f07s v clizwgaa
Jerlaxhishi e Twn Bolsa wlirninag sireftera farinelaiartie vozning.
l Yechish. Oktet qoidasiga amal gilgen Rolda mettazid molekulusi
uchun guvidaci ikki seulcturan yozish mumban:
[y HC N —N=N ) B0 —N—N=N
. Amalda metilazid melskuissidagi clektroniorning (yoki zucv)-
larminge ) wysindantshi shu ki souklora vmdigtide bo'ladi
65— + O

aC—N==R ===
I Diczomeian womm ham shungpa o wshash sirefktecalarnd yossh
iR,
o=t S = = 0~ = e
1y HC- N=N 2 BiL=N=N (o B0 NTN
24

7. ORGANIK BIRUCMA MOLEKUEASIDAGI ATOMLARNING
(FZARO TASIRL

Maumks, organik birkms molekniasidagi atamlar bir-burigs w@'sic
kotmsatt wradi va shw Whsli eizanik bitkmaning xossabard shaklla-
radt. Alsodar bis-hiviga bevosisa hirikken holca voki weondan, ma’lum
prisadadan i (hevesita bivikmagan holday wsir kossatishi mumkin,
Bu ' sie avosen 2 13T he'iadi

1. Indukzion te’zir 2, Mezomer o'sir

Tnduksion to°sir va uning o'y vos yususiyatiari

Oreanik birikimadazi kimyaviy hagtaing elektrentur uglesnd ane
medan fyolkt boshga aiondan) elektramandiylig: undan kot botlaan
etom temon siliivdi. Buning ratijasida atomlar cisian guiblanadi, bu
esn O'7 navbatida go'shii bog” elelkirunlarining siljishiza va stomlaming
quiblurisiiey sebab botladi, Ta'sirning oddiy (g-bug'lar) bogtlaming
feoma-ket quinlanishi sl szatilishi induksion w'sir deb atakadi.
Induksion wsir J huell Bilon belailanadi va o'z yo'nalishiga ko'ra

muzi 0 v mandiy () boclishi mamkin, Masalac:

H'R

H = 265 361 2 e

}

H H &
Clotnining - Jio'siel Kuslorod anicnining .7 e sird
Rince qisman hostl bo'lgan zamvadlar 12°30r ka'rsaayotgan aiom-
ya'nt S48 A8 yoki & -

-

din wevelashgan sa kamayih heradi,

L
4 -

[naduksion w'sie natijasida bog' yoki molskula guiblanil: dipol
otz ega boclih qoladi. Ta'sir ciluvei atom oiziza elekivonlarn:
wrtse, uning wdvksion 1a’sivi mantty (-2). elektroniuru o' zidan itersa
sk (42 Batladi. Vodorod stomimng La'sich shartli ravishda 1) ceb
clinucd. Induiksion 'siruing vo'aalishi o-hog' bo'vlab chizilpan sieelka
ilan ko'rsatitedi.




Induksion tu'sivaing 0zlge xos xususivatluri guyidagiinedee tborat:

T. indaksion @ siming kuchi ta’sir ko'rsatayolgan slom vaki atomr-
lar muuhining zaryadi vrishi bilen ermadic Ton shaklidagl wtom voki
atomiber gurahi kuchli va nzng masuliea la'sir ko'rearadi.

~F -§R; < -:Hh ';-E‘v'R-J o AV ey

2, Ta'sir ke'vsatuvehi atomning elskiromantivligi qancha faita

Botlea, uning menfiy induksion 1a’sis -J shuncha kuckii baflad,
of: NRy < -OR «-F R-NR = {IR=0)

3. Rawhy wiyinmeesn pwiubiar -J munfly induksion 71a’sie
ko'rsatadi va o gurubning lo'vinmagaslik  durajasi crioshi Silag
kuchayadi.
-fr -CR=CR; « .«CR-CR-CR-CR; == CoH ;- < LR-C - Cla < -C=(R

-J: “CR=NR = -£=N = -8SO:R = -NO;

NG

1) N bog'ining quihlilizi oz bulsada borlizi nehun alkil

auruhiar 1 mushal induksion ta’sis kafsamudi
4+ -CH, < -CpHs < -CHICH:), = -C(CH:

3) Ta'sie kot rsatuvelid atomminy elektramandivlie: guuchalik kichik

bu*isy, uning mushas indoksion Ls'sin shunchstik kuekli hotladdi
+7: -F.i=-BeR = -BR, : -Na > -MpR = AR > -SiR,

L GECET & IR

_ Misallar:

£ da'siy ko tisatewchi gueidilor X = Ny, B, CH. Ol Colien,
CHA- £~ -ON bo'lgande  NLH CUOOH warkidle bie vodorodi
almoshigan  sivka  asiotalansiog  swli eritinadagt  Aisotsiadiva
Kanstetolioi gonday o sgaradi?

Yechish. Kizlotlaming dissolsiarsiva reoglamasing vocamiz.

X=CH—COOK === X~ CHy—COg + ¢

Bu englamadan ko'ninib tunbdiki, X-gneohining mantiy induksion
Gi'sin -} ganchalik kochli bu‘lsy kislota anien? shunchalix bergaror va
Kislotzning dissotsiatsiva konstantasi shunchatik kams {waini Kislota
shunchalih buckl) bo'ladi. X purihinmine induksion ta’sidarini hisob-
£a olgan boldi kislowiaming dissorsiatsiva konstantalarining, orily bo-

24

vish aaterini quyidagicha yozish munkin {X-Cl1y COOH dag X v dis-
sotsialanish honstantast herilzan):

X: Clles H-< CHACH- <Gl CHWO-= F-o ON

<

K10': 131 176 452 188 94 289 359
2aeming agida keltrilgau dissetsiatsiya konstendalaviring sozli
ifndasi fikrimizni csdiglay:li,

2. Wa'siv ke'rsaivvedi atomlor X = F- Ol 8r, T baigunda X-
CHy COON Nrkibli galugansloy dislatalarining swedagi dissomsialsiya
Aonsiontiari ganday o zguvadi?

Yeckivh. Bu misel ham yugoridugidek muloheza bilun echiladi.
Galapan atomlenning marlly isduksion ta'sird -J voddan forga tomon
artin horadi, chuniki shu gatoréa niarning elehromaniivlipd ol bovaski.
Shusing nchen  kislollarning  dissnsiawiya koustaniatar (cuchi)
fuvidagi garorda ertib bopadi. {X-CH,-COOLL dagl X berilgani:

X-: =3 ~Hr o« -1 = -1
KA 4" 123 140 239

3 Twdstr speveht gmvphlvr X - Fo, NOL CHLO-, -NCH:, CF5-
(0, B, T Oy botsande OF X0 tavabli divikmalae PMR ipra-
fon smagilt resonanst spelirieridagd proton sigeallarinng KoV
viliighi ganday © zgacadl?

Vecdrish, CT13-X tarkihli bivikenadagt vodozndning PMR soekiridagi
sonallan quochalik kuehsiz maydonga sariaan da'lsg, uning yadros
shnnchank vehilgan, elektronlsr yedrodan uzealashgan, w@'sir yiluvehi
% suruld toeron 3ijigan beiedi v be guenhzing maulty tnduksion
L sin = shuneha katts botadi va w quyideg: gatords ochil harads (CH-
X oddapt X puruhi kelicdlgan):

Xz CHye < o5 Je 0 OHaS- = -N{CH ) = B < -0l = -CH,O- =




Veehish: X-zurutining CH-X hirikmasislagi quiblantinveht w'sird
ganchalik huchii botlsa bu hirikmaning dipol momenti shunchulik Katta
botadi, Quibianticuvehi ta'sir o'zigy elekicaalami tordsh bilao sedir
bo'lgani wehun (ve'ni mandy induksion ta’sir -3 'y berganligi uchun)
X gurchiarining -J w'sin quyidag® qatords oriib buradi (CH3-X dag: X-

somin? 075 -1.35 -1.30 283 252 232 271 300
361 40
4 Ta'siv giluvchi grorulilar R — Ol O3y, (CHYOH . (CHG0-
b Teanda
R-OA tarkiids spictiarni suvli erimadsgi vo bug' hodagl g _
gisiotaliiipbnag ortdh bovaka gatoripa ioylashiicing. grmpben gan):
Yeckisk: Alkil gurablarining mushat induksion 1a'sjiei -Cll, < -
Calls = CINCTE): = C{CHL) cutorda antih horgariizgi nehun R-OI
larkibls spirtlaning suvli eritmadagi dissolsiaisiva konstantasi {vislo

o T e s [ N &
CH;-F dipal mementning CHz-C1 dipel momentidan Kichikiig tlor

radiusining kichikliz? bifsnmshuntiniadi

laligt} ¥ vqonidagi galorga teskart gatorda arcl: horadi, 8. INDUKSION 'TASIRNING ISHORASI (YO'NALISHI) VA
(CHj:COT1 < {CHL)ALT-OH < CH,-CH;-0H <= CHs-0OH KUCHINT ANIQELASIT USULLARI
Suv prolon eritovehi bo'lganligi uchon dissorsiarsiva nelijasice
hosil bofladigan R-0 anivnlanim sabillavdi va bu stabillashish C1HO . Turdi atom voki wtomlar gurufind tuovch: bir sin(za maasud

anionida fazoviy jihaldan lez ve vson sodir bo'izdi. Shiniag uchoa organik birtkmalerning xossalavini teqgosiash vsali, Misol erigoside
metarol CILOIT bu gutorda eng kuckh kisiotadit. Bug® halda karbon kistotlarning dissofziatsiva konstantaleriol aniglasint Keltirish

spirtlasning Xisfotalilik qaton wskorsige almaskinadi: rumkin. Yuyendagi misollargs garang.
CH;0K < -CoH:OH < (CHDCTAONT = (Cli 1 C-0H Z.Melil yuki #4il guruhi mteen ek birksaalar PMR spekiridig

Chmnki bug' holatids ROY anivn C-C va C-N bog'larining qurh- protalar signalining kimvewviy siljishi oz risidadagi ma’lumoilani

lanishi hilan garetliging osliradi, Bunday boglur nchizmchi buori fneppestash usuli. Brmday usulga mos misol hem yugoridu berlpar.
spirida cng ko'p: 3. Bir modduning, masalan, metanning aosilalari bo'igan turli med-
\ daiar dipn! moementarind taqqosiash wsuli. Bu usulga wos misel ham
H tH Heo=C-mn yuorida kelurilgan.
4 o s aring ohiniali Yirosts s soranns a3 e P
H=—( H=—C—C~— A Eron smersivaning chizigli kovrelyasiyisidia n,G.m.nnct tengla
¥ masichurd kelib chigadigan o rinbesarkarning, konstantaterint () tgqns-
H Ho=C =N

Pash wsali

I K cirivi B | (o R, I T P gy IR ) 4+ ‘aki
S . 3 . SRy ciririlgan bu usuller vordamida a’sir ko'rsatayuizgal atom yoki

Shurning uchun bug' holatida bevilagan spiztlamive thida eng kuchli . AT : a2 RS U T =15 14
cog ) ae TS AT AR 1 T e loiar purehining induksion ta°sir vo'nalishi {+ ve-J) va kochini aniz-
kislotall spict nehlemchi batil spirtidir.
£ Ta'sie giluvehi guruilaes X= -0 NQy -F -8 -Bre T balgan
CHy X wewdebli Sicikonelarniog bug’ holafida dipel moementiari wos
ravishda 3,930, 8480 VAID, 1830, 170D La42 bo'lsa e
gurrdilarning iecluksion fa'sivi lo 'y rivida xulosa chigaring.

lunagi.




9. MEZOMER TA'SIR VA UNING O°Z1GA XOS
XUSUSIYATLARL MEZOMERIY A MOMENTL

Mezomer {yoki rezonans) lu'sic deb, a'sirzing kunyugirlangao e
sigtemalardagi cicktonlarming m-w (ulashishy voki s-sistems electron-
lasining o‘rinbnsar tarkibidees wlomning bo'linmegon elekicon julli
hilan torashishi orcali uzanlisaigs avtiladi.

X- murohning mezomer tu'siv: bu surubizing sp™- vok? spegibridian:
gan eiekironli pelerod atmi bilan bivikkan vagrdagine kuzatisdy. X
guralt yo bo'linmagan elekmon jufti bo'lgen atem, vo p-- voki sp-gib-
rdlangen elekironli vglesod (yoki hoshia arom) he'lisai kernk. Ma-

salac,
. X
Cl=CH—X , CH=( X . ﬂ/}jr
Rt
Bursts g 5
¥= =i~ [ . oo Siode T —f
- % 3 % x a\
3 H
£ oy <
—ops e ('< _ —Nf’" DR
[N 3 S ‘\l:b
CILECH=C=0
Konkret misol sifatide akrolein moiekslasin: vlaylik gl

Bu molckuladagi  cicktromanByhgt katts botizen kKislorodds manfe
mozomer ta'sie tefavli (M) gisman maolly zaryad hosil he'ladt. Ba
la' sirni egilean steelialar bilan ko'rsatilgan:

el 5
ClL "(‘n}'—(;é(‘)
il
Agar bng'dagi ikkita clektron kislorud atomige nalacnom kefchils
o'tza, unda quyidagiche straklureli bipulyar ion hosst ho®fadi:

&1 oy = 2 e
CH—=CH—C%d" «— CH; CH=—C—0O

e
0

30

Awelein melekulaside m-elebfronlaming holati aslida shu ki
sakiury oraligida botladi. Mezonerive suz hum eqismisr orasin
ma'nosind bildiradi. Yugaridagl KK uchli strelka bilen ko' rsatiigan

P
formuialur chiegaranly sirubiordlar deyiladi. Ayni moleuladag] N
puriliome w'sin mezomer fa'sic Jdeb ataladi va eMe bilan itndalanadi.
Agar @sir ko'msutuveht gurun elektrontami oziza fortsa manfiy (<MY
o' zidar itarsa (M) tnezcner ta'sivga cpa botladi. Masalan,
T N P
u::-:ié"-_cu—-'.\'m, o CHa— CH— 885

Fermuleda  berilgan  moddeda  “NR: pymni M ta'sic
> N & 3
ko'matmogda, He=CH——¥ ——s  CH;— CH=F  piqakalasida
—1%% ) .
han % atomi HM @'sic ko'ssetadi,. 8w 2%sic deimiy s’ sicdic
Molekulalurning resl energivasi chegaraviy formulaga mes Keluvehi
cnetpiyadan kichikdir, chunii moleknladagi eleivronlar kengrog tar-
gateandir. Molekala reul holas energivasi hitan Klassik formulalar bilsn
itodelangan holat ensgivalan o'reasidagi targ mezevneriye cacrgivasi
CHCU=Cme
ceh amadi Yugorida  keltrilgsn H inolekulasicag:
MELOMETIYA TX Mesomncryy, Cla—CHTNRy 0 CH==CH —F
molekulaluridia mezomeriva esa gex mezemeriva deb steladi. Bu
L
. '—i‘}l‘\g _.r:

a. " N F s . e .- Y
birikmalardagi H kabi o'tinbosadur T CHl
qeldigga ham induksion ham mezomer ta'sir ko'rsatadi. Bo ta'siclar bir

CH=CH - G0
yu'naisada (messlan 5 da-) va =M-ta'sirlar)l yoki gucmma-
garshi yo'nalishda (masalgn O NRy o CHY=CH—TF 44 ¢
va M ta’sirlar) bo'lishi mumkin, Tlas ikala holda ham mezomer 1a°sis

1

Fagl indlaksion ta'sir ham moiekalani quiblunishipa o'zining Xissasini

31




qo'shadi. Mezomer 1a*sirning, malekulening quiblunisiies qo’shaan Kis- T W TR T

sus) mezomneriya morent! deb atalodi, 2
Chunki elektronlari sp-gidridlangan wglered alomining 2p atom

Mezomer ta'sirning o'zisn xos xusushatiari eriitali bilen foming Zp-stam orhitalnirg tuteshishi xlordups 3p-,
1. Ta’sir giluvehi gurohdagi zavadniag ordishi bilan M-mezemer aromdagi Ap- va voddagi Sp-msbitaliar bilan (wlashishigs nisbatan
tsitming kuchi ontads. shuning vchin inalas fuda kuchli mezemer G'sir qulaydiz, Gelogenlarda +M w’sirga nisharan -1 8 sir kuehli (idMe-1}, -
Kolrsaradi. Masalan, -M: —CH=Na, 4ag: —0 S (rinbosaming NE, v “OR purublarda esa =) ta'sivlarge nishatan =M t'sic kuchlidic
. R : M),
M-mezomer w’sin - C=C-C=C- - : o : 1 ; A
C=C-C-C-... konyugirlangan qo'shtoglar sistenuas] vositasida Mezamer a’sir clekmonan futashuvi weorbilallar o'yl (z-orhital
v7oq masofaga devarli so‘umasdan uzatiladi. Bz hudise vinfogipa deb Iilzan p-atom otbitali) hiths ekishkde joylashgan (koplanar) bo'laagina
asaladi ? nameyon ba'ladi. Masalan:
3. Ofrinbosarning  (yoki uning terkibidagi  geteroclemeniming) &N -
R 7 < p > Sty 2 t =0 L e e e SR 2w LR e e B
elektromantiyliol gancha katla be'lsa uning mantiy mezomer a'sin M N, Y,
shuncha kuehh he'ladi. Masulun, ¢
O
. ’ B o ST
CRy=—CR— = —CR=NR < ~C_
: S, excnc s, W w55
s i
R, ¥ FINIMTEIENIR Mg kb b
7 . 4
—(=CR < —C=N = —NQO; M T— P
: QU P A - s ., I 2t Adn
3. O'nnbosur tarkibidagi iehk? mushat mezemerivy gancha kiehik .
lo'lsa by o' rinbosarning mantiy mezomer ta'sin shunchalik Xoehii ho'- Misollar:
tadi. Musalan, ' @) Sirka angidrici, & Akeila arioni va v metilaliil odoniarining
#° M A A 9 Cé}ﬁl A mezomer rezonans) stroltaralonas yozng,
N — e N < —( “ = L ==
s ¥ 3 AN ™ ;
\0 Nty \ou \i\u K n \.1 *

4. Ofrinboser (voki uning mrkibidagt gelyvelemeat) ning clectron-
manfiylig’ qancha kichik bo'lsa weing mmshat mezomer ia'sii M

shuncha Luchli boladi.  © Masaln, ! M
—:\-‘[(1 = ‘:(:)R.! > .]-; -‘P"R-; > —;S‘_R-_.

Gulugen o rnbasarlar hundan muslasio.
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Yechivk:

— b

i y\ '
Q) ("m c:}“ o

a) U 43—0'—( —Hy ~—t 1 —67(1—-("16,-0—0-

0 A =2 0
Gl £ el i e 8
0) ==t —~C—0 = (Hy=ieH— L P = Oh—CI=C-0
/--\ + "/-""
8} CHy= m—m—ru, ~— (T ﬁ;_-m—(r-t,.

2. Oheyidiazi ikki birikmaga protonning Sivikish joying ko rsanng:

AT
a ( l 6) CHyCH—C=pn
- 3 l
- Tl NE,
Yechish:
f 3 Y 1
4] S - ,J:
! “Ia. 3 e
N0 N 0
£
& CH;—Ci;—C—0 H CHy—CH— |(: -0
q |

Ni- N,

I Moleksida tackibidags fa'siy So 'rsateechi quyidagi cwrublarii (+)
mezomer (2 Sirining arih bovish gatorisa foviashiirig.
N CHs " TNICH.),
™ T St B ST ) L S 1 —N—CHy~ CHy | —N—(—11y

b ) | o )
CHy f& L, Ul CH,

i)

Yeolish:
IM:
»
',‘!“C-' L rlql—t ih
{
N—t—Clly € —N—F—CH; < L —C—CH; = —N—CH,—CH;
| ' i
Cly £y O CH H:

A Nimz uchun Kardorat hisiolg nar ganday korbon fislotasidan
i baehsiz?

Fechish: Kislotalarning kuchi {dissatsiasiva konslantesining kara-
it} kerbonil nglernddag’ mushul zanvadning kuchli — voki kucksiz-
liziga bog' ho.

Al mya 5§~
H—— C ey R—(;:o

1. -

Xie=H O-—H

Bu zaryad xatta he'lsa, Kislorod-vodorod bog': shunchalik vson
wazlad: ve kislera kuchli botladi, Zarvad karbon kisintasida kvehiidis,
chunk? karbon kislorada Hu zayadad alki! curubi mushar induksion ta'-
s tufavli gisman kamaytirse, karbonar Kislotada {1-0 — aurmh mezoiner
fn'sar bilun Kuchli kamaytiradi va uni juda kuchsiz ailib go®vadi:

g & . YR 5 ]
R —(If—fz}) } g ﬁ
O—R O—1I

5 Tu'sir korsatuwveh] guendilarning manfty mezomer t'sirt { M)
il borigh gateriga joplashiiviog
—ENEHY, , —E NN, , —C— N

|
N—Cil, P NICHz):
Yc"du's‘k: Kekiritpan  gumbiaring, manfly  mezoner a'sing
quvicagichy fasvirash mmmkine

4 "y -+
Y=—C—N{ 3]s Y—=C—N{CH;}»
Ik |
LYy
£ Z

an




By werda ¥ — mnlekulaning berlgan guculdar 19°si0 gilayoarpan
LETLIS
L2 =0, —N—CH;. —N{CHz»
£ - purubuing elekisonaksepiorik hususiyati
==N—Cfy = == = ==N{Cli}
gatoride ertib bergaaligl uchon beriigen gurublaming manfts
mezomer ' stri quyidagi gatorsds orsb horadic

—C—N(CH;),  ~ f‘—\’{(fll-,};\ =M 3t

N o, 0 = Nl

10, MEZOMER TA'STRNING BOSHQA TUKLARI

Mezomer we'siming veyorda ko'tib otilgan turlen n-5 - va pex
turidir.

Moezomer tasiemng oddiy bog’ olektronlon bien gju'sh bog®
elekirondarining (o, u-] voki kkite oddiy beg® (mo) elskironiarining
wiashishi patizasida uzatilishi fam ma'len, Bu wsidami ofvganisiga
s olisi AN Nesmoyaney katte hissa qushgan.

o8- Magomer 1a’sir

B ta"sir hirinchi bor propilenga vodonsd ionid ivikish reskesiva-

sida V. V. Markavnikov temoniden o rgantlpan,
3¢
Cls—CH—CH; | HBr ———=  Ol—Cii—CH;

Propilea mnlekn'asining quebianishiga (u 9,350 cetil porubning
fogateing induksion w'siri omas (1), balia bog'lardag? elekvaniarning
T siljishi o'z ta7siving <o rzatadi.

. L
2, s PRV Gy
e _pcﬁ;:-{.-}a’> : 1-:4? ,:5((‘0!:-!\..;.. e WAL
T adwedronsdon

i ":’.' LN IEOR, el g U3 e buning
i P R L g P

R %y paiijasicn mel? pouladag vodorodizmire karakatchanlig
(promcdi hesesivatil orlaci v hondentsatlanish reaksiyasiga kiristish
vohifivatiza cgn he' Tl golads;

NoCH; CH—CH; 1 CILo = HO=CH—CH, CH=—CH.-

Alkil gunihlar om- mezamer ' 2irining quydagl gatorde kameyih

coristing T935-viide Bekles va Natunlar aniglagantar:
G-t CHy = -CHp-CH 2 CIHCIT = -CICT ),

Shuning uernn hera’sie (o, o ioecomes w'sic) mperson’ vugstaiva
voki Natan-Beldker effekti da® han yundritll

oo~ mezomer ta'sir - ve o, o- wisidardan Dyl rovishda
hivikmaning Lk Zossalznga ta'si qitmaydi, va’si bu w'sir xuchsiz
1 sivddie,

o, ~Mezomer in'sir

Da%ir metall lualaining (FgCh, ShOL. AsCiy) ctilen va atsetilengi
bivikish mahsnioian Me-CIT-CIL-X va Me-CH=CH-X da ikkita oddiv
g’

C=hie va C=X bop‘last eleiienizdaing wisshishi sedir ho'ladi va
pinkaelaming reaksivalarda (masalzn, X-gucshong ahrashinmshi rek-
sivalarida) jude vzonlic bilan ctilen va atsetilen ajta’ils chigadi, Ty ta'sic
o0 - mezanier s hoTin o e Xuchsiz va meddaning fizik xosss-
lariga o'3iv gilvigydi

Hlicollnr:
L Qvicags pivivmaicr orasidagt raaimiya taagilamsind osing,




LI—He—CH—(==0 4 iy (et} ———e 7
H i
Yeehish. Simoborgunik birikma C-Hg-CHACH: O molelolasids

CIlg va
=0 bou'lar slelktronlarining, tatashishi nadjasida mojekula kuchi
qrabianadi:

C!—Ha-‘-/c_.’-z. r.‘—';’?t &% - maaens Wen
’.
8
Shuning, uchun bu birtkma atsetilxlosid bilan reaksivags Kisishe
eands reeksion murkiz C-Hg — uglerod-atemidan - C =0 Xislocod ato-
miga ko' chedic

N o 817 et :
n—ugJ-c:u:lui‘b T OB—C=0 e (-”z-r--tll—u—'n—CH-.
g ] o

2. Quyldapi reakwiya tenglameloring tugallang

1) ClHp-CH-CIIC) =K1 —» 2

2) Cllg-Cl,CH-OH = HCL —» 7

Yechisk: Resiigan simoborgenik birkmalaride 0 - mezomer W'sis
mavjud bulganligi uchun (C-Hg va C-Cl yoki C-Hg ve C-OH), by
birkmalandagi €1 va =OH gurohlarning alisashinish resksivasi awelilen
v etilen pazlarining osonbik bilan ajealib ehigishi bilan boradi:

Ll H‘g':tf'ﬁ""l.'}i—,'::l ¢ Kl Il  IgTlI e CHZOH

!Z'J—H:-—'{I'H;"—{'u;{':lu' HiY — ihu +H20Y  HOUHp

3. Natripatietosiria  efivi bilan metiliodld  oresidagi rechviye
tenglamasiod yoeng, '

Yechish. Natriyutsetosirka efiri molekulasioz ham oz~ nezomer
ta'sie horliai tofayli. resksiva ssosan reaksion mavicuzning Rislovod
atomidan ugicrod atormga ke“chnshi bilan haradi:

an

)
?".«,('—li=-'.-'H'—l""i.i‘f7-,H-, + LI A TR n:ﬁ'-—lj'.—l::[f——-:‘l)l}tz}l,
4

ra-—0 U
1L MEZOMERIYVA VA FAZOVIY TASIR

Fazoviy garshilik tofayli ='sir giluvehi purshizming mexamer
o sin hamavadi, elueki siekuonlarning, mitashish wekizliklan (qopianar-
hieiy ofzgaradi. Bu esa melekulaning qutiblanizhiga va boshaa tizik va
vimyoviy xessulariga o'z tw'sirim ke'rsaiadi,. Masalan, nitrobenzc] va
dimelilanilin xesilalasimog dipol momentlan quydagi gatonia Kamayib
boradi

;‘l,l: - \H'}; ?\!:‘ > ’{1:: £ Y‘\(::-‘Jl
Ay He- Ao, o B Y
f ) i L LT
- o5 R :T

CH,
195D 344D 158 T2 103D
Keplanarlixning buzilishi tazoviy carshilik wlavli C-N bog'i awo-

ida surihish bilan sodie botlali X= -N(CIf:), -OCH; va —NO;

,l

”,...2‘
e hpiganda hidkmalardagi buaday burilish mos ravishda 657
197 va 34 7 1 tashkil kilsdi. Bundey burilish nutijisida mezomer la'sie
38 Y, 35 %% va 43% pa kamavadi. Hunlishn renlgenstrukluzs analizl

hamda LB-spektrlars tasdiglaydi.

Misollar
! o= va peelihenzov istsialaclaing Kochind laggostang,
Yechish: Taseviy  giyinchilix  mfayli  o-ctilbenzoy  kisiotasi
malekulssida benzal vadrosi bilan karboksil gurchining Koplenarligt
P R0

<

7

w
huziigdi wa wadroning +M i la'sin kesion kumoayadi o oya
Kigiotaning kuchi enadi. Shuning uchun o-etilbenecy kislela p-
stilhanzav kislotasidan kuchiidir,



"o R T PR T

2. 2.4 6-uchitroonitln khdi asosnd poki 2,4, G-ushmitra- NN

dnnetiionilin buchli asosini?

Yechish: 24 G-uchnieo-NN-dieidatlioing  aseshlicl 20,6~
ueinitronuilinning esosliligidan kaoa, Buning 2 ta sababi bur,

Bivinehs sabab: Z4.6-uchnitro-N. N-dimetianilian'ng wes! aomida
Joylashgan Tkiita medl gorufuning muskar induksion = ta'sivi wfayli
zot atomi acatidagl elekfeun zichhk ortgsnligi uchun bi birilkmadagi
usvslik aam ZA.5-uchnitroaailinning asoskliygidun kstta bt ladi.

Hy O N -, H=N—H
0}\"-__’?4!"\ .-NU; f)!N-- .;1’ \I_-.\'ﬁ,

s\\_.l L_ |
1‘0: I(),_
P, =93 JK, AT
fikinehi sahab: Fazoviy givinehilik wlivit 2.4.8-uchnitre-NN-
dimetignilindagt berzo! vadrosi bilan NN-dinetilanine- puruiizing
soplanariig! ko‘prog buziladi:
L
AN is--'NO:
NG
Buring petijuside ssnslikning emayishize subab boluveni NON-
dizelilsuin - guruxi azoc atomizing wusbal mecomer Wan xam
katnavadi, nzol aomining &3oslisi aitadi;
125
IGC LN e,

2
GoN - F - NG,
)

Nek,
i
Bu sshah  ZA6-nchaileo N N-ditnelilanibin - asosligining  2.4.6-
nchaitroanilizning ssoskiligidan kara botlishinine wsvsiv sabubidir,

3. Quyidaii birionaloraing asnsiigl goysi sortibada orfadi:
|, N.N-dimenianiing 'l-'-“I“-Jb
A

b

2. Rengsinvklidin gy R

I

o
X,
49

Yecklsh: Arcl wlomining benzol vadresiga nishatan ko'ssaladipan

3. Xamuklidin

sl mezomer wsint M wfayli NN-dimetibamilinning  asostgi
alifalic amintyr voks bizniag  misolimizdagi benexinuklidia - va
ximuclishn asosiilisrdan asesligidan kickik betiad::

N\

it N =,

/'-t',;«

I..»

st

Bonzxiruklidin molekalasida tuzoviy Kivinchililk wifavli ba ra’sir

keskin kaniyadi, asoshk esa ortadi. Xinuklidin melekulasidagi szolning
as081iai eol xatls bo'ladi

Wy =N ==CH,

[/'2:,. I,/' °>¢.,-'). T l/ N -

| H |

i :-\.-c?‘\./'] ~]

KL= 505 uK, - 200 K, = 10,%

12. MEZOMERIVA VA REAKSION MARKAZNING
ROCiigsi

Molebulada alomisr yoki pumkiaming bir-birigs meeomer %sird
ntay i reaksiy e kinshavelgan melzouia tarkibidagi faol reaksion mir-
kazning xo'chishi sedir botladi. Boshgacha s0'7 hilan ayiganda ceale-
siaga kirshishi kersh bo'igan markax mezomerive mfavli, reaksivaga
kKirishmay. molekulaning bostes (pemida veaksion markez paydo bn‘la-
di v resksivaga kirsnadi, Konilgan reaksiva o°mige boshae veaksiva
sudir bo'ladi.




Misollar,
I pNitroze- N N-dimeidanilinga xiond &Gslota fo'siv etticilsu
ganday matisilol ogdd he adi?
"J‘ﬁ‘"‘l
~hy,
e
Yechish. Bu reaksiya kisleta bilan (JICI) asosming ¢ *° ] o'zaro
ta’sir reaksivasidir. Bu reaksiya natijasids, whatda, quydagicha mahsulnt
hosil ko’ kshi kerzk odi:

#
HLO-N—CH, U A Cly
o
[ T
‘\Ifu ot
N=0 N=)

Ammo  reaksiya shn tarzda sudic botlmavd:, melekulada
slomlarning uzog masofaga ta'siv ctuvelii mezomer la'sicl wifavi
reaksion markaz ko'chadi va proton kislored atomiga birtkadi:

n,c—f\"}m. e H o
S
L Y Y i 7| of
\f,;
N N

2 Natriyatsetosivia efivind menilyodid bilan metiflayh reakvivos:
lenglamasing vozing.
Yechish. Namiyatsetosizka efiei enol tuzilishga spu:

CHAC=00-0000H,
s

Lintog melilyodid bilan reuksivasi cnolyar Kislorod atami xisobizs
burishi keruk edi Ammo mezomeriva tufayli reaksion markaz Xisiorod
atomidan uglerod atormigs Ko‘chadi va reaksiva uglerod atomi xisohizga
ketadi:

]
’

Fa!
(HAC=CH—CODGH, 1 CHG -~ CH,—c—Fn-- CO0CHE  + Nt
0 N 0 Cn

42

|

4. Efifakidat v pemien-3-on-Z Jurning meiitniagniy yodid bilar
recivstvu lenglamalaring poztng.

Veckish. Murakkob etiviar, aldegid yoki ketonlar Grinyur reaksivasi
Bilan reaksiyoga kirishgande, odatia, kerbonil gunixga maeniy organih
birikmaring, birikishi  sodic bo'ledi. Amme, karhonil  gusidining
melekuizdagi C=C bog't elekironlun bilan mezemeor ta’sifashuyi
maviud bo'lsa, b resksiva kabonil surshiga emus, balki C=C qo'sh
bug® hisobiga ketadi, rekatsion markaz ko chadi:

2 fq shic o o
, S 0r g e
»:;;-:‘f;::"—g:v = CCRNME . (Bl-CUsU—OME ——
b L
Ty _"-'«‘.dﬁ’s T
—_— 'w‘-c:-!,-—-c:—:m?‘—c:-. — R e S
e S

Penten-3-un-2 ham, asosen.  14-birikish  xisebiga reaksivaga
lcivishadi:

ﬂ J o =i wn

chy4B=c2? —3 - Co ol o CHOCH (E=(Obie

R e TR e ey e
v o »

1
—_— cu,ca-.éﬂ-v.‘-me - SR, L. (=0
5, (E. < o] Y

£ Menkvind Setwmga vodorad Sionidving birikish reaksiva wengla-
rasind posiay

Yechish, Bu resksiva nam vuqoridagi misolpgs o'xshash botlib
molekuladagt siomlarning mezomer ta’sivi tufayli reaksiva 1.2<va'ni
karhenil gurnx hisohigaj emas. dalki 1.4-holatda sedir ho*ladi:

&4 |




- ™ S—,
f\l 74 5 ] 7
Chomrnios=0 10N —— NO—CH—CH=E—0]
I CHy

= NC—CIL ~Cll .‘, i
CH;

13, 10N VA RADIKATLARDAGTI HAMDA UCH A’Z0L)
XALQA TUTGAN TO'YINMAGAN BIIKMALARDAGE
MEZOVIERIYA

Orzanik reeksivalar vaqglida, ko'pinche, karkoniy ionlar: karbake-
tionlar voki karbuarionlar hosil botladi. Llzming schki bamgarosiis:
ianlaming elekfms tizilishige beg'lic. Maselun: Karbolisila? anionining
hargarodigi jupiziming kisiorod anten:  biZun Xerboni] gurafining o' ey
mezanar 13 si4g hilen mshuntinizdi

'( q) Ty - 3
[ G 3,

# ol //

— e G - - —

\%-;:' . \gf \'\ » o3

Shunge u'ashash anion koon oksimlariming disscisivasida haco
hosil kol

.
N\ - o -

P R il e
Rl - L e RN — PN e [ TN
o

Adkil puruxlar tazka Lid'.:gj elektonnakse ptar aomier bunday maniiy
zarrachaler garoriimning vshishiga vondam beradi.

Mono-. di- v ucharilmetii karhoniv ienten (karbokalionlar) binn-
chi navbaida aromarik vadradag! m-elckivonlar vositasids (wlarniog =M
musbat mezomer tair wiay ) baryaroclashadi, Narijada mushat 2aryad
barchz aromatik vadrelar ofrtasida hir tekis tagaimianadi:
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AzAar arc m-nk vadrolurning o« va p— helatlaride ¢lellenudonar gu-
ruater maviud bolse, ular xam auoshat zaryedmng Jelokallanishiga vor-
dem beradi. Shu xildag] radiksllar {tog cleltrunli zarachalar) ning sta-
biiashuyd bam o'xshashdiv, chung: srdan ralixallas ham clektrofi!
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Alitetik cutordegt senter ve radikallarning bergureriashiuvi yuge-
ridazigs o ashashdic

by "['5’.- Ughlumch? bl katiani va radi-
t . . .

RS A—e @ kaiming melil goublaming mushat
s 2l wmduksiun tsis tufayli bargarnrls-

shishi.
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Allil kationi va radikali viml gurubiving mushat merzomer <8
ta’sivi fufivli bargarorlaskadi. 8o szbahli ueilamehi botil va sllil karion
va radikaliari hargeror zervechalardir,

Uch a’zeli xalge tulgan vindsikloprupur kabl binkmuelarda sik-
lepropan xelgest va viail gusuii ofzazo mezmer la'sicida 2ot ladi, Buo-
ga sahab siklopropan xalgasidag! uglerod wtemimng valent burchaslan
wracdnk burchakli xolaldun chetlashuanipidadiz. Buncay chetlomsh
uch a'zoli siklopropun xaigasining elekiron 1uzlishi Silan wshoniisitad:,
Bu lushuntirish siklopropan xalgasidagi  valeend atamlar sprgivrid
elekirunlarga ega degan taxminga asoslznadi. Siklopropan xalgasida o-,
e yoki e (tar “hanan™) hog'ler mavjnd deb taxmin quinadi. Amalde
siklopropan xalgasidagi bog'lar addiy o-hey bilan m-bag' o'nasidag
orati) olatni epallaydi. Shuning wchun vinilsikloprapan molekulazidagi
xalga hirikish reaksiyelanda aliclsiklopropunga msbatan vson reak
siyapa kirishadi.

Misollar.

I Kislosa amidlari fuzifishiga pacab kislotaluy fa'sivida Ksloraa O
atami ho ‘vicka ham, azot N-alomi bo'vicks hum protorionishi imenian

‘ Owyidagi amidiaming kaysi dirida o-protonlanisn ehtiol vo 'proaa!
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Yechish, Ma lumki, geysi amedring O-protonfanishi natifastds hosil
bo lgan jonning bacgarorligi katta o' lsa, shu amidga ko' prog O-proten-

unieh sodic bntiadi. Tkale amidning O-protonlanish mahsulotleriai yozib

kafiavlik.
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O-orotonlanish natiusada sosil Botigan karbukation benzol xiligs-

siming p-folulidd urgas eiekronadenor guruh {~OCH} vositasida bar-
garurlashisdi, elekironoskseptor zuruh {-NCRY vositasidu esa qacorsiz-
Junadi. D, peanetcksibenzamidda O-protoslanish chimulliai ka'p-

L Granidin (NI O-NE go protor Bivitdanda hesid bo iadigan

Fationming mezomey (rezonuns) Javmeladaring yozing.




Yechish.
Guaridinga preton bisikisk sxemasini voramiz;
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B fan ichki mezomeriye tufavli hacgarorlashadi:
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2. Komsemvlangaw solfid hislowasida eritiigan schlomehi B!
wlowid Iy gazi bilan o vinteilpon va suvga go Vilgon B vehoreri!
sivia fislotase hosil o gan. Bungd sahad wbiser?

Yechisk. Uchlamehi butiixlenid konsenttfangan sulin kislota cvit-
masida dissorsilanadi va ucklamchi busil karfoni busi} bo®ladi:
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Bu kation metil guruhlarning induksion (i1} l@'stri syl
margarorlaslhadi:

Bu kation is gazi bilun guvdagicha reaksivags lurishib vangi kation
hosil giladi: r
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Yungi kation esa suv Silan rozksivaga kizishib vehmetilsicka kis-
letazing hosil giladi:
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I d-fenil-Suten-2-oi-4 kislaidl s eritinosida gizaiviipanda ason
zoinerianid $-fenil-buten-3-0{-2 pu avionadi, Sunga sahab nime?

Yeohusd,

A-panil-bulen-2-ul-2 ping jzomerianid d-tfenil-buten-3-0i-2 gu uylu-
nish reaksiva lenglamasin yozamiz:
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Bu izamerlanishming subzbi resksiva wvagrida orvlic mzhsulol

| zarracha) sitatida karboniy fon (karbakation) hosil bo'ladi:
i

HE—CHR—CH=CH—tH, + H HACg—t H—CH - CH - CIT,

-16,0
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Hesil bulggn o achekation go'sh bog dag elekironfuning musba
mazomer ia'sivi 0favli harqarorlashed: va buning motijasida yang
mezomer Kathokatian hosil bo' ladi:
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Gin kachokatinn csa suv bilan reakstviga kirishib reakamaga olingan

spiriga izomer hotlgan spirigs vy junadi:

o
Bgtls CH=CE—CH=CI, + il ———= Byl —Uil=01—Cl—CU:
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4. AROMATIK HOLAT. XYUKKEL QUIDASI

COrganik Kimyoniog asosiy muoamunelasidan biri henzal ve uning
tuzilishi bilan Bog‘liq botlgan. Bu muammoni 1931-yilda E. Xyukhel
toflgin mexanikasi yordamids hal giide

CeHy — beazol molekulasininp vassi (ekis) tuediistn cglerord
wioznlari elektronterining sp°-aibridianishiza eps ekanini ke'rastadi. Har
bir vplerod p-atem orbitellanning o-glan xalge wekisligipa perpondi-
wulyar joylushgas:

Tushuaaritkd, bunda 1,2+ 3,4- va 5.6- uglemd sromlarining p-atom
arbitallast voniama telashishi mumkin va natijada lokaliangan molo-
kulyar orbitallar yoki Kekule struktorasi hosil ho' ladi.

HNagigarda esa, har bir p-orhitel ikki tomonlama tutashadi vis buods
delokallashgan molekulyur orbillar host! bsladi;

O

Bunds xalqa lexisligining pasthi va yngovigi gismida manfiy
zarvadli kKt aslya vejudga keladi. Flektraniaming bunday tegsim-
Lazishi ko ilan isbot gilinadiki, herzol molekulesidagt uglerod-vglecod
bog‘laz bir xil 1A A {0,140 nm) uzuniikke eea. Bu czuulik vddiy 1,54
A va gnish 131 A bog'lar vzunligining o'mcha giymatidic, Moiekula
muntazam altiburchekdan itborat bo*lib unda oddiy bog® ham, ga'sh
boy hum amalds yu'y.

0

lezzol yugari bargarordikka ega boigan malekuladir. Bu barga-
miclikning subablast quytegifacdan iborat:

I, Har bir ugicrod stomidagi wohita o-bog® bitte sekislikda yotadi va
bir-hiriga nisbaten 120" li nptimal burchiskca joyleshadi.

2. Barche olite p-sicktraniar s7klik delokallangan maleknlvar arhi-
tehiar hostd gitishda ishirok stadi. Elckeaslaming bunday wqsimlanishi
wlaening uchta iokallungan r-orsilallards wagsimlanishicun energetik
jisutdan yulsyragdic, Bengol gidrogenisnganda nuch mol sikiogeksen
pulmaeniangandagion nishalan 36 kkalimol kam chengiye airuhb chi-
gadi. Bu encigiva stahillanish voki delokallanish snengiyesi deb ataiadi,
Sikiik delokalianiss tofayii malelntaning burgurorlashishi benzel ueh:n
birizish resksivasi emas, balki almashinish reuksivas xaraicteri ekaain
tushuntiradi. Almashinish reaksivalarida arowatiklih to°liq saglanadi,
mniish reaksivisida san u buzilsci,

Kyukiel qoilasi botyiche aromatik bivikmalandagi delokallangsn a-
elekironkamning umumiy seni (IN) N-4n-2 givmatga cge bo'ladi. Bun-
day 0 = 0,12, 5 osstwal soelardie Derak, arematik birkmalanlagi
delokallaogun  clektiontaming soni 26.00,14,18 va hk  ‘bu'lishi
mamkia, Moiekviz aromarik holatdn butlishi achun 6 8 a~vleKbronni
Kekuie tormutusidek 3 ta qo'sh hogga guvoidash mumkin soflishi
kerak. Bu shart chizigli kondensivlangan aromanik birfkmalasda {aisen-
larthay begarilmeavdi. Masalan, antmtsen uchun fagar 2 % viadro uchun
bundiy furraula yozish munkin, vchinei yadro osa uchia qo'sh bog'
Silan yuziimayds
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Shuning uchun sntrasenning aramatix xershlse fenaatrenaik:dan
kamrag va u 9,10-holutlarda oicfinier kabi hicikish reaksivasiga kizi-
shadi. Yeqon molekulyar atseaiarda dienli xacakier yaada kuchlidir,

Yuqorida keltrilgon antmatser formulalaring Nkinchisidig: v'rta
balge 1867-vilde Dyuar tomonidan benzel schun tek!it gilingan for-
mmlaga mos keladi:

0 - N

Dyuar benzodi deb atstuvesi moddaning melckuiasi ekis bo'lma-
gun tuzilishga cga. Benzel uehun laklif gilingan srizman 1adenbarg),
aenzvaler {XyukkeDlar hatn tekis tuzstishes cps emas:

e e

Benzalning, valant fzemeriari deb atwiuvehi be moddalae armnmatix
binkmular emas, vlar nirabinelsha nurlar fa'sii ostida bir-hiviga, shy
fumladan aromatik benzolza aylanadi.

Antiaromatikhii
N=tan=012 .n fermulaga mos keladigan kon'yugirkogan -
clakronfar sisemasige ega bo'lgan siklik birikmalar aoniaromaiik
birikmalar deyiladi, Mesalon, siklopenpanil aniuni,
penaxlorsikinpentadiend] Kailuni. siklobutadien-1.3 kabilar antaramati
birikmaiar:
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Grom oz roma rikiik

Nolekis tuaiishes ege bo'lgan, kon'yapirlangan go‘shbog’ elek-
tonlavinng fazede vaginlashib o*zaro la'sirlashishi ratijasidi vujuden
celodigar siklik sistemalar gomoerematik sisternslar deyifadi. Runday
oirkeage gomotropaiy hattond misul bo®ladi.
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Misollir viy masafalar
L Ohide  keliirilgan Bivilknwlurdan qaysitard oroinank Dici-
wior?
Celle
f +

a) 1.2 3-uchtenilakiopropeniliy katoni Calls Cols

b1 Siklooklatsien dienioni

v) Sikiobutadien

1 p-hemzaxinarn

1) 2,46 - siklogeptateien- | -Karhon kislota
Yechish.

Bu misollami vechish nchun Xyukkelning aromariklik goidasint
qo'iaymiz

a) 12 3arifenilkiklopropenil xatiom uchun Xwvukkel qoidasing
N=4n+Z ni go'llash mumkin. Bu formuizde n-U, N=2. Shuning uchun
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bu katinn 2romatik imodda, untog formulasini quydagichs yozish mum-
kin.
s oA 1

L
Cytls LA, Ceabls Ol
by Siklooktaterrsen dianioni ham Xvukkel goidasiza bo‘ysunedi
n-2. N=1U. Dianion 10 s delokallashgan neleklon sistanasive ega.
Shuning uchun v gromatik xarskaterpa egs.

O — @

v Xyukikel goidasi bozilads, ehunki N= 2, 6, 10, . b lishi kerule
Siklobutadien gromarik modda amas,

) p-Benzoxinon molckuiasi yepig seelekinn sistemasioa ega emas,
Xyukkel qoidesiga bu'yeunmaydi. Shuning uchun u aromatik xossaga
cga emas, balki u sIKIX 10 yiaagan keton, xolos

d) 24 6-siklogeptatrien- L kabon xislotes! vadrosidagi elelctranlar
yopig, tutsshgan zistemani fashkil qilmaydi, w-slelkironiar sont N-8
bo'lishiga gavamey bue moda sromatik emas,

153, MOLEKULADAGT ATOMLAR TA'SIRINTI MIQDORLY
JTHATDAN ANIQLASIHL. KORRELYASION TENCLAMALAR,
O‘RINBOSARLAR VA REAKSIYALARNING
KONSTANTALARY

OFriskosardar ta'sicin? xozirgt viwjida ko'pincha yarm-cmperik 4su'
bilan Tiznbgs nliradi. Bu wsul reaksivaning muvozenil voki teziik
konstentasini ascs gilib olishi mumXin:

AG"= 23R Ky —muvezanatdagi reaksivalar uchuon,

AGT =-23RT 1zK,., — reaksivaezligi uchun.

Bundu, AG — standun eriin encrgivaning o' zgarvishi:

AGT -standint skivlanish snergiyusining o' zgerizhi

A

T-absolynt temperamra; Rouniversal gos donnivs
Muvozanatdsgi reaksivaga misel gilib e va p- holallenda o'rin-
locarlar mitgan henzoy kislomalariniog disselsiaisiyasing olish mumbkin:
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Ruada X-o'rinkosaring induksion va mezomer ta'siri birgalikda
aliby qaraladi. Ofrinhosarlar m- va prhokalends bo'lgant uchun ulaming
dssolsizlsivaga fazoviy la'sizt bo'Imaydi.

X-o'rinbosar la'sirint sharlli ravishda L sirni nzatish mexanizssi va
eaksion markaziing elekicon fa'sirige sszgirhgini hisobga nlivehi o
fakinrpa ko' rayrivilaan § ha-fi bilan ifodalaymiz (Sl

Eritvehi-reagentniag taisieind erkin energiyis arkibies Kirnvehi 5-
swegiriib fakloriga ko' payliviigan r xarfi bilan ifodalaymiz (o),

Vodorodi wlmeshingan va almeshinmagan kisletalar nchun dis-
solsivtsiva kenstemialerini mos ravishda quydagicha ifodalash muckio:

1eXy - Sarb Vi Ky = Syreerfd

Bu konstartelar ayirmasi voki fargi ess quydagicha lopiladi:

iy - ek - Ig% —efi {8 - Rer

Agar vodorodni ofrinbosar sifeidagi fa'sirind hisobpo olinmusa,
va'ni 8,710 bo'laa va  See=o, vfl=n deb olings feoglama quridagt kot-
rizishga epa ho'ladi,

LS
XX _po

Bu tenglama emperik Jibatdas Ganmoe! tomenidan keltind chiga-
rilgan Botlih, wning somi bijan yortiadi Tenglama o' oonbosarler ta'si-
rini cricin energiva bilan bog'iagani nchun, n, erkin eoergivaning chi-
aigli hogtlanishi (korrelvasivasi) deh ataladi. Shiairp nehun bo teeg.
lwma korrelvusion fengluma deb wtladi, Bo lenglamadag: o-0'rin-




bosarning, Xoenstaatast ded wtaladi. periluveit. emperatura va reagemt
xarskteri hilan bog®liq) bo'igan falkdorlarm o'z iwhipa oluvehi realisive
konatantasi deb: atziadi. Buaday teaglomalar o rinboseclar " sirim mod-
daning tizik xossalard Bilan boglash uchun ham shiailisid mumiin
Bunday xcsselar sifatide UB- va [Q-spekoelandagi yutilish chizigtining
ot vy imensiviigl, YAMR spekirieridagt kKimyowiy siljish, dipol me-
menti, polyarografiX yarm w'ivin poteasiallart oiinishi mumkin.

M- v phwlatendagi vodorudi aimashingen benzey kslotalarining
suvdagi va 23"S dagi dissoisiatsiyasi uchun resksion konstante shanli
ruvishde p=1 deb olinadi. Bunda [2Ky-16K:  yoki pKy-pKy aviema
bevosila o'rinbosar X ming konstantasini beradi, wlami esa boshga
reaksivalarniog o koustaatakaring liseblash uchiun ishdadsh mumbkin.

a-konstante masbat ishoraga ega bo'lse (1), o'rinbosar reeksion
marsazdagl musbat (1) zaryedmi oshizudi, va'ni o rinbosar ! va —M
ta'sirlarga epa Lotladi, vodondi almashingen benzoy  Kislotesining
kuchi benzoy Kislotaning kuchidan katia botladi.

o-kunsientu menfiy ishoraga cga fo'isa {-), o'rimhesar rcaksion
mirkszdagl manfly (-) zaryadn: oshivadi. ¥&ai u +1 va +M ta'sivlarea
ey boladi, bunce voderodi almashingan kislota benzoy Xislatanimg
O gy garaganda kuchsz bo'lods.

p-konstanta (+) mushat ishorali bolya- bu nuxlenfil reaksivaning
heipisidir. '

p-Kenstenta () manfiy iskogali boTsa- by eleliofi] reaksivaning
helgisidir.

p-konstantaning absolygt Qlymati fpf Kichix botlsa v ceanentiar
rechsion gebiitvaiining kata skanini biidimadi.

p-konstontaning absolyut givemati fpd kil bo'lsa reageniliming
reaksion qobilivari past ho'ladi p-Tegishii resksivauing elekivonga
bo'izan ehtiyojining o’ ichuvidiz

CGrammet tengiamasi va boshaa Korrelvasion tenglamalac grafik tarz-
da ' g'vi eaizig bilan itodalanadi. Odawda 13Ky ning n-ga hop'ligik
winfigl chizilodi. Bunde ordineta o'giga tejribede topiigan 1gX aing

hil

aiymattan, abssissa oaiEd

chiziquing yotigligh (22) D
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-kunstantasind beradt.
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O¢rinbosavlarning hoshga kanstanialar.

o'~ Brawn konstaniatari - . -
on markezdan uzeglign va dipol nnenml- ,x'_m. :
n- va o holatda inylashgan bir i
o ari keladi. Nasalan, bea-
o*ladipan elekion 18x-
intng hosi) bo'lishi) tagishi p-holaidag: iy f'm'
v duraieds kunayishi rnamkine

Oy rirnusarming teakel
gining turlicha bo'tgankigl uclnug‘t .
o finbosar ichun turti kunstiua shializhis :
aksiya vaglida hesil b

Ji wirdagi birkmelarda re

chillik {xation yeki Tudika '
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Buning natijasida, mezomeriyaga layagatli bo‘lsan sistemaning
uzayishi kuzatiladi, bu csa o'rinhosaming a-konstantasigs ' sir giladi,
Bu holda o rinbosar la’siri mezomer -+ slushining ko' payishini hisoh-
e oligh kerax.

Bu ta’sir mexsus Lonstants o -0 rinbasarning elekirofil konstan-
tasi — Braun konstaniasi vordamida ifodalanadi Ular odotdagi o-
(Gammet} konstantalarga aishatan manfiviag qiymatlarga ega. o'-
konstantalar p- helawda ‘oylashgan +M @’siige epa be'igen o'rin-
bosarlarga twaluyh. xelos. m- bolatdegt va —M a’sirga epa boa'lgan p-
holatdagi barcha n*rishesadar vchun edaldag: o-(Gammel) konstantalar
o'z kuchida goladi,

o '~koostantalar vehlamchi-kumilxderidlarning 25°C da 90 9 1 suvli
atsetondagi gidealizi fezligi Ronstanlalari asosidz amglengan.
CHs

CHy—C—l

T

| 3
T,;:-”r"

* U'cklamehi kamialxlorid
O'rinbosarlarning  elektrofil  konstantalan  arvmatik  guetordugi

clektrofil almashinish resksivalarini o'rganishda avnigsa muhimdir.
Odatdagi o- konsmntalar (Gammer constastalari) bilan kerrelvasiya
(chizigl: bog'lanisz} bo' Imaydi.

SK

Ouvide ba'z ofrinbesariarning o'~ Braun konstantalari kellinigan,
Tugqoshash uchun Gammet o-kaastantalur ham bezilgan:

X CH; (CHa.C | Cale OH [OCH; [ NH; NMCH),| F O
Ut 031 028 | -00R O9| w7FE | a3 0 -2 | -em | i)
| K 417|020 | 001 D37T| w27 [ D] - +E0 | =025 |

Fernoiiamming deprotomianishi:

N NH-

ot LQ

SRS
g ‘-/
2

kabi reaksivalarida p-holaida joylashgan o'nobosarlarmizg kechii man-
fiy mezomer - M 12sirini hisobga olgen nukleofil ¢ konstantalar ishla-
tilpundaging yaxshi korelyasiya olinadi, chunki nlarda mezomeriyaniag
kuchli a'sici hisobiga olingan bo'lali. o konstantalaraing clytaai odat-
dagi a-konstantalarga (Gasonet konstantalariga) wishatan musbatrog
(iymatgs cga bo'ladt. Musalaw

ik Vil Bt R s
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o | *i2F fo3 | +038 | 108

T i N V., O E. s e~ A
o konstantalari wnuldis o -Braun konstantaiuriga aisbaran kamrog
ishlatiladi,
Shunday giiib, elekironga he'lgan twladi wrlicha ho®igan turll reak-
sivatandy e'rinbossrning induksion va mezomer ta'sivlarining hissasi

b




lurhicha bo'Jady. Shuning vchur her bir o'rzenilayetgen vangi reaksiva
uciun u'rinbesaming vangi konstantelasim qo'llashga to'g'ri keladi,
chunki ayni shu holdagina kerrelyssiya yaxshi ho'ladi. Hoziai vaquia
buoday konstanlalsening soni 40 1acdan ko'p.

Agar p-halatdagi o' tinbosarning 12'sir fagal induksion (1) va me-
zomer (M) ta’sictardan idocat del afinsa, guyidag! lenglamaiur o'e'n
ho' ladi.

G- w0y 1 oy ; bundan oy = G- oy poki 0= Oy - iy

('rinhozarlarning p- va m-holardagi s-Xonstantalaridan foydalanib
quyidegl tenglamnlar yordarmda o'rinbosarning induksion ap ve me-
7omer y ta'sitdaring hisoblash mumkis:

i S 3T, - <F,.)
et S Sind 23 . it AN 3,
T 2 v O = )

Ofrinhosar induksion 1a'sisind uning mezomer la'siridan gjratish
uchun reaksion mikaz bilan aromaril yadqo orasigs mezomer usinni
vi'gatuvehi sp3-gihridlmlgan uglerod atomi Kicirilad?,

' CHa—1O0H

iy

s

\\-}’\'\R
Teedubision Kemstantolar - o
4-holatda aimasaingan bitsikle |2,2,27 axtankarbar kislotalar o°7zi-
ning twzilishiza <v'ra benzoy kislowslariga o'xshash salgani wehup,
nierning dissotsilanizh kanssanzalar uchun e'shanday stsnosabatiaslan
foydalonish mumicin:

=
Y, o §ostanet / %
X— RO e X X Aoy - R’
N AN NN
N ' ~
\ () PO,
Reaksiys suvda emas, 50% li suvh ctenalda o' thazilzani uchun p=|
i Kar
S - e "".:.-\-
emas, balki p—1,32 ga teng. Shuning uchan a2 Mo ot Jadi

all

Topilgan o Xanstantzlay o' rinbusarming fagal mduksion ta'sirin ifoda-

laydi. Bu givmatlar boashga usuller bilan woiipun o ming giyometlanga
totlig mes tushadi,
Quyica ba'zi o'rinbosarlaming o Xonstastalart kelliripan:

x| H|cH, i(g_u,-l)}.(: Cille. O OCiL, | SIL [NCH,. F | Cf |
g, | 9 | A5 | 0eF [ 0G0 | 3025, oz | SWIN| A000 SR | HEaT

Faft konstantalar! - a¥
1eft a-holatda torli ofvinhosadari bo‘lean sika Kislota efirlarin:
kislegals va ishgoriy muhitda sovli spirl voki sevli alseton ertumaleridag
sidroliz reaksiyalaring o'rganib hamds reaksiyalaming aishiy 1eziiklan
crasidagi fargdan fovdalanib, vang tenglama mzdi:

bu yerda as-p*rinbosazning Tell Koostantasi.

Talt konstastasin? anigiashda standart sifatida sicka kislota vliugan,
Bu konslasta o ni emperik asosda o, konstantasi hilan taggoslash
traikin,

uy= ILh o

Tafi 2-Cli; -COOR dug: X o'rinbosar te’sivini indukaion va

tazoviy te'siclardan ibosat deb gabul yildi:
:g—léf =prer + 80,
bu verda 5 - X o' inbosarging frzoviy Xuastentest,

X-CH: =COOR ring Kislowhi gidroiizzda han, ishgoriy gidrolizida
nem oralig mahianloel silatics tetraedsik uglerucl binkma hosil bo*igani
vehun X e'ricbosaming mezamer ta'sid kuzatilmaydi,

Kislotili gidrelizdu evval proton. keyin suv birikadi va suvniag
biriicishi realsiva weeligim belgilaydl. Reaksivaning hivinchi bosgichin
Moot rinbosardag elelironodener o rinhossriar, ikkinchi haagichehini —
eiekvnanazksepior o' rinbosarior telatedi. O ninbosar X ga bo'lzan bun-
day qarama-garshi aiah uning G'sivind voqie chegarad:s va shuming




uchna reaksiyaning tealigi o'rinbosarning gutbiznzirvehi 17 siviga bog’-
Tig berlmay, balki buine ficuviy La'sirige bog'lig bo'lib galadi.
{ Kl _
1,{ K, »'la SE;

Shunday gilit. alsashingay sizha kislola X-CH=COOR sficia-
rining kislotali muhitda gidvolizi reaksiyalacint o rgamb X-¢'rinboser-
ming fazoviy Xonslaztalasin eniglask smmkin i

Alnmushingan sirka kislota cfirfarining Kislotali (A) ve 1shqory (V)
mukitdags gidrolizerining sxemesini quyidagicha kotrsarish mumkin:

on
! T - s T
'.’—n:r_. - _.Qg__c-’ ——— % c*,'c o "C'H!

N i J, 2

|
| ° .
% -;!-;.-ci' mnloucs
uz
o
|

.

K=l
ox
Efirlarning kisluetali va shgorny muohida gidrolizidagi X-o'sinbao-
sarga nisbasan biv xil Sazoviy alab gevilgans nchun e'rinbosaiaing
bundey la’sirint yn'qoa chigamveli tenglams tuzish mumicin

e e——anN0)

-

or

LTI ¢ \
TR A
A 7 W= T lbg-pale”
'A‘ Kuip Ra A B

(pu-pa) suvii spirt voki atseton eritingsitla 2,48 g leng. Shuning

nchin yangi konslanta Fall o¥ konstantasi quyidaziels anicianadi:

I A K
o¥ = f la '———— | - ot )}
248 = W Kewz f 2 W Kews £ 4

)

Teft tenglamasi kereelatsion leaglumuiami o' lask imkaniyatlacod

kengayiradi, (hivida ba'zf ovinkosardarniug o lall konstanalnrd
Neltirilgan:

X | B e |t GHs | Od [oum [ ¢ [ O “‘ Br | NO:

gr | 1049 0 | D30 | 1080 | L3 | 1ids | 30| 129 | 361 AW

Mizoltar,
L thardest reaksiva feziipi Gamnier Xonsianialars - bilupn vaxsh
Foreelyasiye beradi v reaksicn konstona porawsbal giymalpa 2ga:

'I'.i’lr.
.i'c.—a@,—c‘m NH. COoCH NI
R /l\a\ _,.-'l-‘.z;_ _,/"t:-‘.
- ol ==
o N . o
Ty

Heritzon wmafumotlar asasida reafwiyening  meranszeon waldyy
giling.

Yeolsish: Muckuy reksiva - vingan (sp'y uglerod awmidagi zalo-
gen atomieivg (romaing) aminngerehaa nukleofil almashnishidie.
Reaksiva konstastasining musbat ishorasi ham uning nekleelil chmi-
shininsh realksivasi skenini tusdiglayds. o yolid o -kunstunusior bilan
ernus, balki wzhkning oddiy a-Cammel xoustantalast bilun yaxsh: chi-
ziglt bop'lanishde bo'iishi resksion markiuzds mushal yoki manily jon
hveil boknasligian ko rsatadi, Shuzing ochun, reaksiyva C B bog'i ho'-
vicha dissowsilanish sodic kotlmasdan, Sy —sinxeon jaravon warzida
keradi:

3 : "
h"; ".'.Hg
Gl e e e e e
NomDTeCHDY < Nl e 3 o ] (5 S la - T T ¥
vty 0] Q “-SR'; BRI
%Y Ok fies =

2 Acipropenitackinolimag Siytota katallzamoriigeda Horadizon
Lomedlaniik realavinidagl Caminel weagiamasining reckaon fonsian-




- — - ——

sl po= - 6,08 givmarga eva skanligi mafim be e o readsiaa aesa
wizninivg (anday skantigidan darak beradi?
A== H=1H—CH ——-—:-l-——b Ar-ClIIT Gl ClE--CHy
lE:l 1H

Yechish. Ma*lumki, p ning ebsolyui givmali Xala vz uning maniiy
ishorags ega ckani reaksion markeadagi slekivon gchilids at o'zea
sish botlganidan va reaksiyanag oraliq modda sifutishe kerbolation Tusil
bo‘lishi bilan kerishing ka'rastadi:

A= E A= - C L, _"_. ECS | | B ) B o W AH ’P.:CH—(rl -
Wi TH,
‘/\

—. AP J-(J.{‘:-.l i

e M= CH=CH—H~—CH.

-1
T
i

| 2. Oayidage sxema boyicha bocwdigan, olmasivagon beaziifio-

Zitordarning GOU6 - I suvii alselondapd saividiz eeakiivass welm ommiziqli
| Do lanishning maviud emastit sabuling foshoniiring
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T - - £ b eardinemmren R Ry Fo
g i = A — < l

1 % L g S
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Yechish: Tkkila bir-biri bilass ragobat ¢iuvehi mexanizmlar bir xil
ishorali turh givmaidagi p bilan xarakrerianganda, o' a'ri chizial Gog-
lurishdan chellanish sodir bo*ladi.

Benziltozilat yadroaidag) o'rinbesurier (X)) elekironudoner ho®isa,
60%-1i sl atseron eritmasidagi solvoliz reaksivos: Syl mexaniznt
ho vicha karbakation hosil bo'list orgali ketadi:

o 1
¥—CHCH-0Te —— o X-Gl-Cle ——— X=CHCHo0R

Biu reaksiva p ning mardi ishorali kst giyaali bilan xamiderlunishi
kerak, chunki oraliq holands reaksion markeeds ancha alla civmadli |
mushat zaryad hosil 5ot ladi. ) ‘
L-cktragkseptor tabiathi of finbasurlar (X) o' lganda reaksiva 8,2
mexanizr: bo'vichs horadi: ‘

ll
AN S= N oF el
\"JC: $Ts D . .;" ‘v Uil 0N
|
Tl P b adie ey
L. momasmst D) ==y = e
\J-;:/ ' Sy 2 : S
|
. | !
Y : JA.' b X
S i
is= W
Wt g

b verda

Runda p mag ishoras’ of zearmavdi, amemo uning zhsolyw givmati
ancha kichik huib geladi.

Shunday qifib, o'zt chizigli bug lanizhning vo'ylio reaksiva me-

xenizmining yoki resksiya fezliging belgilovehi besgichning o Zguri-
shidan darak beract

LA A
u oty
'l
= 'y
-z ‘.
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Almashingen benzikozilaaming salvoliz rezksivasi sehun sogtlanish
e chizighi

s




16. ORGANIK BIRIKMALARNING KISLOTALI VA
ASOSLI XUSUSIYATLARIT

Anorganik kimyoda bo'lgoni kabi erganik kimyots ham kislotuls:
v aseslar tshunchalar mavjuddiv, Oeganik moddalaming kislolali yoki
as0s)i xoszalari o' g risida ikkita nazariya maviud:

[ Touri-Brensted nazariyasi,

2, Txuis nazariyus:

Iouri-Brensted nazarvasi bo'yicha kisiotalar deb proton heruvehi,
asostar deb esi — proton binktinb oluvesi moddaiargn aytiladi, ya'ni,

. 8
A-l‘lﬁ——-’:'ﬂ"'l”l. }'Cki'e * H o T+ T

be yenda, B-H —protenlungan 508 (kislota)

Louri-Brensted nazanyasi asosidagi Lo englamalarden quyidagicha
Jusie musim xulosu kelib chigadi:

Kuchti lislotapa kuchsiz wses mos keladi va aksincha kuchsiz
kislotuge kuchli azos mas keladi. Maslan. sicka va xlorsicka iislotalar
solishurilgnmda slorsirka kislola sirka kistotaga nisbatan taxminan 100
parobar kuchli ekani aniglanedi.

CHy—CODH ==== " = CHy—COF

Cl—CHy - ~Coon === If* + C—CH;—C00

iJlarga mos keluvehi anionlaming £30sli xususival solishticiganda
esy atzetat aniont xlorstsetat anioniga nisbatan taxminan 100 barobar
kuchli asosdir. Bunaa sahab xior atomining kuchh elekironoakseprorik
xoasaga sea ekanidir.

Lyuis nazarivasiga muvelq Xisiotalar elekironga taxchil bo'lzan,
asoslar elekronga buy bo‘lgan, ho'linmagan clektron jullli, qo'sh bog'li
ve womatik vadrosi bu‘lgan maddatardir. Masalan, Lyws Xisleslar:
H™, BT 3, AlCI;, ZzCL, FeCls, CR; Lyuis asosiari:

~ ™
L

OH . CH,CO0™ , CHLOT . NRy. Ry CRa. g

B¥s, AICH, ZnCly, FeCl;, AlBr, kabi elekineneyteal bivikmalarning
mickazly atomlan (B, Al Zn, Fe) dag elektronga tagehillik shuncan
thuratks, bu alemler atrofidagi sakkize bargaror (oktet) elskiron gubiy
o' mige oltita {sekstet) clekiron gubig maviuddir, Shuning wehun bn
mocdaizr elektreneyvinl bo'lsa ham o'ziga yana ikkit elektron (as05)
biriktirib olishga va elekironlami sakkistags etkazishga harakat iladi va
shaning vehun vlar Kistetali xosusiyar nanoyon giladi, Bu wzlar Lysee
Sistedaiaed deviladi.

Organik maddalarning kislorali yoki 2sosli xusesiyallen to'e risida
cap sotganda ularga Lyuis nazavivasi ko'proq mos tushadi va shuning
uchnn b nezarivadan Xeng fuydalaniludi,

telutadiliv: voki- asuslilik RreR 3

Kislolailik yoki asuslili% twoshunchalari nishiv tushunchalasdir,
Moddaning Kislotali xessasi asus ishrirokida, ssesli xossasi esa — Kislola
ishtirckida numoyon bo'ladi. Masalan, gaz holdagi HOI kisiota emas,
leban v asos ishtirokida suv) kislomgs avlaoadi.

Demak, moddaning Kislote voki nses ho'lishi unt o rad turavehi
moddalar xarakteriga bog'tigdir.

Amloler xossaga ega bo'lgan suv kuchli aseslarga aisbaien
(masslen, ammiakke} kisletall, kouehli kislowmiar {masalan, sulfat kis lota)
#a nisbatan asosh xossa namoyun giladi;

H—OH + NI, — = Nl O
H—Cr—H 4 180, —— He8) S

Umvman: TR Xocinishidagl har qanday orgentk modda, sy
Jumiedun, vgfevedondivr ham kislotali xossapa ega ba'iishi mumkin,
punda faqal protennl R-yeldiqua nishatan kuchlireq bog'lovehi ssos
bo‘lsa has.

Suvga o'xshupen omfnler xossags ega bo'lgan maddalar oz
protonini o'z1 biriktinb aluveli akseptongy ham oge:

HaQ 4 35,00 m—2me i0,00H

Bu jaravon avieprotolly deviladi




Birikmaning kislotali yoxi asosifigl eriuvehimng esosligtga (mes
ruvisade <islowiiligia) begtligdiv. Shumng uchun moddalarning fe-
mishii konstantelar solisatiniganda hamma visgt eriiuveii hotrsatilad:
Asoslilipt katte bo'lgan entuvchida kuchli kasloweder bam, kuchsiz
kistutalir hana chuqur va Gorgi ke dissotsivalanishga uebiapdis Bunday
esitovehilacnt kisiola kaching ter glashtiamehi evinndehilar deviledi Shu
sabebdan, Kuchsiz Kislomler o'rzanilganaa suvps misbatun wseslirog
erituveli, masian, suyvug emmiak vok: amintar go®llanilact. Kochsiz
asoslar tedqig gilinganda esa suvgs nisbaan Kislotelicoy snuechi, ma-
silan, suvsiz sirsa kslows, koos, sullit Kislotalaeden  foydalaniladi.
Kuchi kisicialar ofrganilgenda kuchsiz kislota, masalan, suvsiz sirka
kislota Tshilaikadi

Moddaring ynqori kisletaliliai kerak bo'lse keslota guchini torg-
lawdigar, kislota kuchini renglashtirish davajasi kam bo'lgan erituvchd
clinadi. Maslan, voderad xlorid asosti xossaga cga bo'lgin meoddani
vuvea medaan benzoada kuchlicoy protomiavdi, Shenday gilil Benzel
suvga garaganda Kisiota kochind kam fenglashtimnveni erituve®idir

Kisiotalilikning yoki asoslibkning sor qivmstlardagi targqa qa-
ramasdan birhmalaming sussizeedmveniiardagh kislotzlik vok? esozlix
paticha joylashish fartihl a*zgarmaydi.

Misnllar

1. Kislota yoli x Gilan mezamer Doglangan sy siredlioas:
Bietkma kislotalid yoks asosliziga gunday ta'sir adlodi?

Yeohisfe: Kislotwliltk yukt wsusliliining Louri-Brecsted fa'ritiga
kura, asos guochalih kochsiz {va'nd baigarer) bo'lsa, unga mos
ketnvehi yoki w hitan mezemer hogflangan kisiota shunchalix kuchli
ho'ladi va aksineha. Ascaning barqeroriigi manfy zarvadumy mezomer
voki induksion w@’sir tutayli celokallemisal snchalile yugori o'lss,
shunchahk xatta bo'ladi. Mazalun, F-CHACO0  amion asas sifatida
ftorning menfiy mduksion ta'swt (-1 whyll CH.C00 snionigs nis-
batan encha kuchsizdie, Shu saoablt wehflorsirka kisloti sirka kislotaga
aisbaten ancha Xuchlicic,

A Quyidgd birikmalarni vlarning Kivtaafiliz artit bovisk aotorlgu
covltasiicing: fenol, edlenglivol, glitverin, Zopropil spive, porifvofieu!
remesforsieneay Kisloie,

Yechivkh: XKarboksilar R-CO0" aninnidegi manby  zarvadning
delokallanizh darajasi fepnlvat anioni Ar(Y yoki alkogolyil anioni RO
dag menlty zaryadlarning delokallanizh deraizsidan yodgon boflgenilip
uchivn. nlurga mos keluveni kizlotalifik spiitlarga nistatan fenoifords,
Jenolinrga nisbaan karoon kisloialarida kuehii batiadi, va™n Kislotelilik
spiqtiandan feaollarga, Tenollrden arbon kizlomslariga a'fpanda anib
heradi.

emak, kislntwlifik quyidagi qatonda o153 boradic

Solit = famol < Yackon Gistal
Misoldy berilgen uchta spiriden. moleluladag) stomlarmisg iduk-
ston fatsivind hisobiga olgands, eog kuchhi Rislota xessasige miitserin, eng.
knehziz kiclora wnssasiga esa izopeopil spinti egn,
Spirtlarming kislotali xeasasi cuyidagi qarerda ortib bosali:

Zopropil spiva < etifenglitol < glinenea
Beriigan ikkita fenoldun, xuddt shunday mulohaz ssoside p-
nitmefenolying Kishulalilin xossust enolaikidun kattaligt kelib chigadi:
Fenol < padivefenn!
Hemroa modcalar solishiiztigunds Kslotuitiik yuyidagi catorda arih
Baradi;
Feogropd spaet = etienglikol < glitserin < fenol <
wp-pifroienod < p-meitiibenzov Yot

3. Niska fslotasining Luckhi quisdapl sritnvchilarda ganday o'zga
- - o
vadic sue Benzol, diesiiaming




Yechivh: ma’lumki, erftuvelining asoshilig qanchalik kichik ba'i-
sa, u Kislotelaming kuchini ke'prag farglaydi, va'od ulwming kisiowali ik
xossasini englashirish daraiesi shunchalik kam botladi, Showing uchun
sirks kisiotaning kuehi (dissvisialanizhi} quyidagi catords ontib boradi:

Hewnzal < suv < @letloniin

17 SPIRTLAR, FENOLLAR VA XARBON KISLOTALARINING
KISLOTALY XUSUSIYATLARI

Kislotwelur xuchining xarakierisiikasi sifatida uleming suvdagi
dissotsiulanish  konstantasi  (K.) qo'liawidadi, bunda swev  devarl
a‘zgannas mmgdorda — 35 moldl alinadi;

e [H|[£] AGE
Ha = l»fi A K.‘--!—H;‘I— T -lpK e pK “’Z‘;{T—

bu verds, AG" - arkin entalpivaning v*zeurshi.

pEaning givenati yencha kichik bo'fsa, kislotaning, kachi shuncialik
kutta bo'ladi. Asaslarning protonfanishi uchun pK, ga a'xshash pK,
Kultaligi qo*llaniladi. pKy, = 4 — pK,, yoki pK, = 14 — pK,. Odatda
asoafilik haro pK, glymatiari orgali fodalaniladi, va'ud weishli proton-
langan asnsning dissolsielanishi ko'rsadiladi. K potensiometciva yva
spekirofolomnelriva metadlar bi'an aniqlanadi,

Karbon kislowlaming pK, givmatlas solishtis]ganda shuni ko*rish
mumkinki, to‘yinmagan voki wromutik kislotalar {masalan, skril yoki
bezoy kislotalari) slkikarbon Xislotdariga misbatan kuchlidir. Bunygs
subab, gosh bop* tutuveri gurah mandly induksion (-1 wsir ko'rsstadi.
X-CHL-COOI ko'rinishidag: almashingan sicka Xisiotaluning keeht o
~ hoostanlasi vsosida aniglenishi mumkin, Bu kislotaler uchun iaft
tepglamasing go®llash vaxshi natija I!eradi.;.-'\g,ar v'rinbosuriar bir nechta
Rolae, nlarning, ' sin, laxemnan ta'sirlar yig'indisidan thorar he'ladi:

£ =00

Ci—CH—C00E

¢ 9
)

: ;
G

m

n

]

Kiskor hudenaiy cetisi

Orishesarlar reaksion merkazdan {oizning misallarinizda - COOH
survhidan) vzoglashpan sen ularning ta'sii keskin kamayib borsdi.
{rrnbesarlarning bunday la'siri elmashingan benzoy Kislotalaride Gam
kuetiladi, Misgol langasida covide bi'z Nislo@laming pK, katialilklarn

kellin ke
Ba'zi kislotalarming pK, kattalikisn
Kislota oK,
H-COOH 3,77
CHs-COOH 4,74 !
1CH;,C-CO0H 3,05 -
CLCIL GO0 o =
CH=CHAO0DH 425 »
T -COOH 420 |
CH,-C=C-CO0H Al il e S il
o-CHAC3,-COO0TH 11 |
TGt GO [ g A23 1
pUHCHAODOH 434
MO Ol 0O 198
1-HO-C B -COOH 4,08
p-HO-CH-CO01 ' 1,58
NQCH-CONT 2,17 1
[Nl 100 5 s
p-NO:-CH-CODH 144

Riz yugorida karbaksilat anioniming ichkl mezomeriya tulayh
Larggarorlashishini ko rdik:

7




Fennivat anionmicu menfiy zaryadning delokidlunshi tufavli berga-
roriashuy banchalil yugen darmada emas;

\ f
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/
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g

Shuding vchun fenolyat anion karboksilal anioniga nishatan kuchii
ases, fenoilar wsy karbon kislotalaripa nisbalan Xuchsiz kislaotaiardin
(Breasted-Lowri ta'nfiden ket chigadigan xalosand eslsn:).

Alkopeivat anionlarida munfiy zaryadaing mczomer mexaaion
bo'viche delokatianishi putlaqo mumkin emas. balki alkil gurahning
musbat mduksina (I} 1a'sii vstide mantiy zarved kislomod aomid

i UMy = a3 = 5. 17
yanada lokalfenadi: ~ 7. Buning natijasida alkagolyst anion uds

Kuchil azos, spirtlar esa juda Xuchsiz kislela xossasiza cga ho'ladi
Merkaptanlar {tospistla spicllarga nsibatan kuchliveq kislotalardis,

Ppungs sabub oliingugur atomining kislenx! ctomige nisbatan kaita

qutblanuyichiniibin ega ckani va shuning uchun manfiy zarvadaing

ke'prag yoyilishi {tacgulishi, delokaltanishi) mukintigidir, AR

Bundey delokailanishdi cliimgugurt stomi clektron  qobiglarining
ko'pligi fum katia col o vaaydi. Quyida ba'zi apirt va tiespirtlaming
P, apvmaclari keltiriigan,

Ba'zi spicd, Liospirt va fenollaming pK, qiyoatlar

_ Spirt fiGespird, fenai) OpK, 53
CH-0H » 15.22
Cllg CH,-OH 15.84
SCH RO 192

| CCL-CH-UR

G- 15.21 ]
| C.Hy-OH 5,75

| CilpCH-5H .3

Spirtlaming kislenli uansiyvatind (K, yoki pi(,) Taft tenglamas:
oilur hisoblanishi mumkin. Fenolisming Xislowhig esa v rinbosarlar-
ping auklecfil konstwnlalan o yordamida Gamet renglamasi bilan
aniclenudl.

Misnilar

1. Menogalowdsivka istota X-CHCOO0H Tarmng Sshl guyidag
garorda ortil baradi (- CH COOR dogi X lar herilgant:

=l < -Br < -Cl= -}

o Galoldienzav Mslolwlonining kuehl esa Sunga feskarl bo'lgan
aenarda o sgovadt (T O -COOH dogy X lar ksineiizong

P By =T

Paaé gandeay izolfosh wankin?

Yechish: X-Cl-COOLL wrekibii Kislomiamicg kueliga X-galnid-
larning fagar mant?y induksion (=1) fa’sirf kuzariladi. mezomer 187siri
esa be'imaydi Galoidlarning mantiy induksion ta’siri (1) =l < -Br < -(I
< -F gatorida orsin boreani uerun kislotslaming kuchi ham shu qatorda
erdo boradi, Shunday gilib galowdsira Kistolalarining sng kuchlisi Nor-
sitha Kislotasidir, Fikiimizai galvidsicka Kislotalaruiog oK, givamatlan
asdigluydi,

Monepsloidsircs kislotelanning pKe quematlart
l Kislota pR,
L0 1,34
| CLCHACO0H 28
| e - COGH 290
GO0 317




p-Galoidbenzoy kislolalarida galeid atomining waniiy induksion
(-1) va mushat mezamer (! M) t'sirlarini hisobga nlish Keruk,

OO

)

Galoid atemfavining mushat mezomer (M) ta'sini yuvidagi
gatorda ortib boradi:

-1 < -Rr<-C] .

Shuning nchun pezalodbenzoy kislotalar gatocics p-flosbenzey
kislota cng Xuchsiz kisluladir, Kisfotalarning kuchi quyidugi getorda
ortib boradi:

: -F < O] < -Br -l

p-Galoidhenzoy kislotalarining dissolsialanish konsmanatzlan bism

shu gatorda ortib boradi,

p-Galeidbenzoy Kislolalarning dissatsialanish konstantalar:

X-CoH-COOH dagi X e KGP |
. I oy
Cl- 10,3
Br- )
= I- l 120 |

2 Quvidagi bisloialarga mos bo'lgan mevomner asoslarni keltiving.
Hyt) . CILNEH,, CILNG, , CHApCHoY, , CHON . CILOH, H;0', [HNLle

N'H;
s —(’{' | GyHNH,'

OH

R

Veuhish: Kistore « 1"+ dsoy tenplumas: bilan bog lungan kislota
v gsoslar meenmer Kislote va aseslur deb wtaladi, Shunge binoun
yugoridagi Kislotalanga mos asoslar quyidagilar
ONT CHNGT, CIENG,, THICHD,, CILON, CHLE, HaO, {HNuC=NT,

s
1 13—t.‘"‘4
on

2. Chandagy fempllarni pFa ghymatiarining ortlh horish (sintalini-

v CHaNH;

ning kamayisnt Guioviga JoVGsmiriag:

anl o ) TH EH
'/J.:\\ T#ﬁ‘a;\‘ l R I./‘" S i-" s
B SIS
| | .
K'/ - ""JC"J\T/LC“:- e e,
[
N, CN NO;

Yeckish: Denolluming Kislotat:bg fenolyut ionidag manfiy zurvad-
ning a'rinhosarke @'sict ostidla qanday agsunlanishiga bog'hg. Feaol
yadrogining p-holatigs elektronoakseplor orinbosaclacning  keeitilishi
zaryudning tagsimianish darajasini oshiradi va uni bargarorlasitiradi.
Natwda lenclning dissotsiatanizht vu kislotelie: ortadi. p- Holatda -
NO; guruhining be'lishi kisletalilikni ayvnigsa oshiradi, chunki uning
st ostida go'shimehe rezonans strukare vojucgs kelishi mumkin:

G—N—a
Elckuwonodoner (metil) gurehlar halgadagi elektran ziehlikai oshi-
sadi, manfly zanvadning bargarorlipini va fanolning kislotelilizini ka-
maytivadi, Shu mwolohszalarnt hisobga olganda yuqoride kellinlgan

3




fenoliaming kislotaliligh quyideg gatarda Yamayib beradi (tagaosiash

uchun pX, givmatlac bam keltinlgan):

Ol O j:ﬂ O Q1
|, 5y rl)“\j o “%] T "
/:;_J Sy ' _..'ql\ A AT l.‘ oS ._.f!\!- /';[
ST T N, g T TN Ny,
NOy N Ny -
TLIE 75 825 Q0 In. 18

I8. AMINOBIRTIKMALARNING ASOSIT XUSUSIYATLARI

Aminobicikmalar organtk asealardin, Masalan, CHyNH;, iCH3 NI,

CaHaNHy, N7 kahi bivikmaler kuchi trtichs Boflgan  asestardir,
Asoshilik molekulaning mz#ishi vt turli guruhlarning ra’siriua bozhiq
savishada katta voks kichik bolishi mumkin.

Aminobirikmalar ammizskning hosilulari deh qaralishi mumbkin
Ma'lumk: wommiak ham asos. Uining asus bo'lishiga asosiv sabeb wzot
atomidagi bir Jufi bu’linmagan cleictimnning mavjudiigidir:

H--N—H
H
Mana zhu cleknonlarning borlie: wiayli ammisk v’ des proton bi-
rikiirib olish xossasiga cga:
HN: + H ——= Nl
Ammizk molekulasidaci bitta, TkXita va uchla vedoeradni alkil au-
ruhliariga almashiivish natjasica slkilaminlae hosil botladi, Al gurl-
lar sushat iodukicsion (<1} ta’siv katsargandigt wchun alkilaminlar am-
miaka nishatan kuchh esoslardir:
G = NHs
Alkilaminlazning asosligh Lirlanchi aminden kkifsmehi anings
tomon vrtib beradi, uchlamehi atnings o tgands esa kamavadi:

A

Ao CHNH | (CHyNH (Ciy N
B g 4 s | 1062 | L7 1 976

Ru hodise fzoviy 1a°sie bilan wshuniiviladi. Ma'lumki, ammeniy
ionii Kisleta bu'lib suvning kislorod ateintan bilen vodors! bog'lan
hosil gitudi v viing lisobiga bargarorlashadi.

Yadorad bogtining hosit bolishi fazeviy Helden quyidagt qaionds
esuniaghih horadi.

RsNH™ — RoNIL' = RNH," > NIl

Shuaing uchan nchiamehi wrinlasning sroton birikiirish xususivat
voki asoslik xossast kichik bo®lug:.

[o*yinmagan uglevodorod qoldip'i tutran wainlarming asoshiig
biruonchi aminlardan uchimnchi tamon Kamayib boradi, Bunge sabab
e ynuagan vglevoderud quidigtining manfiy induksion {-1} w@'siridir:

=Tl = NH,

Ppk" | CHCHCIpN L | (CHCHCTLND | {CHAGLOTLEN |

o NG R PR e [ )

Arometk s lar alitetik to” vingun aminlaspa medalan sacha Kuch-
siz vsuslanliv, Bungs sabub beres! vadrosining manly jnduksian (=73 v
maniy mezomer (-M3 @ siridir:
: s NI
o

TN
l“l P
]

Bu wsirlar azol atomidagi elelurun wehiikni keskin ks tinid

vuboradi va nadiada asoslit ham kumiyadi.

Piridis va piridinga o' xshush lzilishli getorotsikhik ssostar (xinoln,
pirimidin va bk 3 ning kuchsiz nsosla: ekani azot atormi elekironlarimag
sp-gibridianishpa cralit bulun tushontizladi.
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2 Nima pekun gqu

"
4 s < Kuchil Gyosil XGssonl ROHITYGR
Fevhishy: ‘.iu-pq&m. = ucn!

o vyt ishgorlaming
idin asosl IR _
it brclgwe, Ull;.u o pnanidin awz-nsxuz-:s ~'|-‘ . qmm m:_
i . vrehilil creas Ut ‘q]lg“ y *
Al sabaly Libal) e Lming, kuenli asos Dk
) % B e'- lyechi kaslora kuchsiedir. %
“ 3 B h-l,xz dulakaliunish .13,rm\-.,f. $U.(.§U"Uln
Wi = 2
Kl )

m»n \'nz‘

Wit bifan vaey, 9 e PR I
Ry o .';' i kistotasming NoN-dimetilamidi
[ hish: Hg:r‘l W ‘Sai pytl‘.n‘) AR L
‘u

i IKkita hﬂ]ci ""

] : . it b kl ot
b Ky 0 swuldurasicen ko'rinh unbdii, we

B oy [-“"‘l'fhlt ”“‘llmh treuvell augtada joyl
B i ||..v'~d- 3{ 'Qf.

o " atomi hisobiga ketadi:

:g‘ l In,vu.‘

*hif ) 2L auruli bilan koptanar hnlda ba‘lishipa
Itping ho'timnagen i juil clekwoni orzida

I»Q' wehlumeh aminlar asoslilipday  bo®ludi,



nidlar bilan) yumshng-qarciq kislota-asos nazaviyasidan foydalanish
mumkin. Kizlata {aki! katioai, qisman mashat zarvaclapgan nzlamd}
gancha yumsheg botlsa u yomshog markar (C-stomi) ga, qancka gamiq
botlsa gottty enion {O-repksion markez) gs birikeds. Enolyatierda (ma-
saisn, amewsirka efini misoliday alkillash vo'salishiod ham shunday
twzhustinss mumkin.

Misol. Nawiy fenclvat siddi eittmada sealbromid va izovenithro-
mied bilan afillanganda reaksivalarnng yo nalisk gandav ba ladi!

Fechivk: Metl bromiddan hesil bo®ladigen gisman musbat zaryad-
langar ¥islosa (CHy') beopropilbramiddan hosil bofladigen Kislots
(CH;RCH ) pa nisbatan gattiq bo'lgani uchun feaolyvat ioninieg, qaiiy
ases markazi kislorod {O-)ga ko'proq bitikadi, lzopmpillvomiddan esa
ko' prog yumshoq markaz {C-} mahaniati hosil he'ladi.

20, ORGANIK REAKSIYALARNING MEXANIZMLARY

Orpanik reaksiyalaming mexaniznt desanhy ceaksivaga Xirishayo!-
san moddalaming boshlang ich moddelandan reaksiya wabsulvtlacigs
avlangiaga qadar qanday basqichlami basib otighi, Do bosgichlarning
qanday sodir be'lishi. eski kimyoviy bop*laming uzilishi va yangi hog'-
larnizng hosil bo*hshinmng ganday amalga oshishi. reeksiyva slementer
bosgichln v'tish holaltarining fasvir, hostl bo*ludigan zermchudar
xatariert, resisiyaning fazoviy jibadan ganday bossshi losheniladi,

O:rganik resksivalar ketisianing bunday nosk teonkeus doig-
lashda medi usullar qo‘Naniladi. Bu vaullae reaksiva mobaynida hosi
bo'ledigan zarrachelur — kavboketionlar, karbounionlar va radikallarni
aniglash, teotoplardan fovdalaaish, cealstyaler ketishiniog kineiX va
fazovty goneniyalerint o'rganish vsullaridir, Realsiye mesanizniaring
wniqlasiuda vrgamis birikmulerning wziliskt ve neaksion Gobiliyad
o' rtasidagi bog lanishdan ham [oydalanilads.

Oreanile reaksivalarning xili ko'p. Ular o*7lerining o'zips xos
helsitanga gurab wretiladi, Quyida arganik resksivalarning wrlan kalil
cilinedi,

21, ORGANTK REAKSIYALARNING TURLARI

Ohpanik reaksivalarnt wianing belgierige Garah ver XU usella
nuriarga ajrarish smankin:

L. Reaksiys natijasiga gasib ajratsh,

il Reaksivaga kivishavetezn 2arrachalar xarekeeriza garsb ajratizh,

U1 Reuksiva tezligini heigilovehi bhosipchda ishurok cadizen
melelulpiar sunige qurab gjratish.

Fadi har bir ajratish usolidogi reaksiya tarlarini ko'rily ehigamiz.

L. Organik reaksiyukicni ularning natijasiga qaral ajratish

Realsiva netijasiga qaral organidl resksivalar veh xil bo®ladi:

! 1 Birikisk reaksiyalari

21 Tortib olinish reaksivaleri

3) Almashizish ceaksivelan

Qaytz  gwuhianish yoki fzomeclwnsh resksivalasi almeashiaish
reaksiyslariga Xiradi, Orsidlemsh-qaylanbsh reaksiyalart ham alma-
sainish, ham birtkish, ham fortih clinsh reaksivalan be'ishi mumkin,

Sirikish reaksivalarigs misollan:

VT80l » [y ——a CHy—LHy

21CI=CTh » Bri ——e- 1l 34D

2C=0TE, - FOH —— C1,—CTRO

|
SILH=UH, - ER = —CH % ’ '

SHLIL==0TE, « HOSDE v R HOS L0

1 ClG=-C=0 + AUN =t (CH;—CH - CN
i Ik

BeE=CE - N ——= CILE==Cil—CN
vahk
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‘Tortio oanish reshsiyelanga mizollar:

X ) 1

IDNECHy - UHy  Hr

CEe=C8y s 38

. a
VCH—CH—OH —800 U opeminis, 1

W
SICEH, —CH; 080011 et Cll: - Clk - 15504

o
AVCH P —CHoFe Sl o Chm=tH, Ak

v’

3O, w Ol Clhe iy

va h.k.
Almashinish reaksivolonza ousoilac:

it - v
Vi 1T 5 e EHEC - ICT

ZVUHMN - HY = Oyl 0 LG

- ) [1.50, .
SICIHCODIL -+ (HROH & % L0000 + 15400

£ICHy! = NaNUy —te CHNO; ¢ Naf

ST O

*'L § - Bt —— 1 ] SR
S S “
£ Na ,\r/l)l'.gﬂ_r,

&5 | vy —— I - Nal
'\\*__,o %’,J

vahk.

1. Organik rewksiynlarni rmksiyaga' Livishayatgan zarrachalar
xarskterigs qarab ajrutish
Ocganix reaksiyalar vagridea molckala buwnlipicha vek: zamra-

chalarga ho'lingan holda reaksiyags kivishishi mumbkiz, Kiayoviy reak-
siva vagtida molekule tarkibidagt eska bop ning valishi va yangi hoyg -

82

nee apsil ba'lizhi kezaolads. Apar Kimyoviy bog' simimemrik carzda
uzilsa, ye'ni gomoliz vokd boe'ning gomoliik vzilish: sadir oo'lsa erkia
redikellsr hosil bo®ladi

ST gcw&az g S
h;- ) ——— & “ - ;
: erkin radikaliay

Agar Dog' nosimmetrik tarzda uzilsa, ya'ni geteraliz sodir bo‘laa
ientar hosil batladi

stk - o

Al

o

innlar

St nugglad sazaedan organik reaksivalar peh x3 ba'ladis

1 Molekulvae resksivaiar,

21 Ton {elekteali] yoki suklentil} reaksivalar.

1) Gomelitik {radikal) reaksivater.

Melekulvar reaksivaiende eska bog ming ueilishi va yengi bog ning
hosil bofishi ma'lum derajadagi kem yoki ko'p quillangan holatlar
ishtirokida sodic bo‘adi Stuniag uehnn bu reaksivalar hilan radikal va
1on reaksiyalar 0°fasiza keskin chegara qo'yib he'Imaydi.

Reaksiyala ishtingk etayorgan moddalardan biri “reaksiyage kiri-
diyotgan molekuiz” yoki "substra®” deb awiedd:  ikloncehist esa
“reagent” deb wtaladi va uniog elektron xarakeeri qanday reaksiva sodir
boluyeiganlioin belgiiaydi. Masalan, mantiy zorvadli (gizman voki
to'lig maniy zeevadisy veki erkin clektron jufiga czs ho'lgen reagent
birizch: navbarda elekronge teqehil “substat” bien meaksivaga kici-
shudi. Bunday reagemt “nukleondi]l seagent” deb, nning hujumi bitan
heradigan reaksiva ese “nukleolil reaksiya™ deb araladi. Masalan:

0

CT ¢ M0e S CEAE - N

Lol " saoent :-Ckl
¢yl - om® v CEH - 4E
Stierrat Nuldeof.
reagsal

Flektronga tagehal ceazent elekironga bay substral bilan reaksivaga
kinshizhga moyil boliadi. Bunday reagent “elekivofil reagent™ deb.

8

L

T




uaring aujumi hilen boshlanadipan reaksiva esy “elebinol] reaksiva™ deb
utaladi. Masaien:

5 TRV :
T R

Suiazon neagem

Ot

0 AT Taseh

wuz

Nukleofil reagentlar queidagitor bo' ight mumking

anionlar;

crkin clektron juttli atomi be'ipan moddalar;

atkenlar {go'sh bog'li birtkmalar):

arpmattk birtkmalar;

L lermi asoslar yoki Lyuis asoslan deb ham aytish mumkin,

Fiektrofil reagentlar esa Kislowlar yoki Lyuis kisiotalaridic, Ma-
salan: katioplar, to'ldirilmagan elektron qobigli atomi bo‘lgan mod-
dalar, atsetilenlar, Xarbonil divikmalar, vodored galogenidiar, salogens
lar ham shular jumissidandiv. -

Radikal rceksivalar ko'pincha gaz tazada, thsi? critnvchilasda,
yorug' k rurt w'siv cstida, yugori temperaturada, erkin radikallar hesil
giluvelid peruksidiar yoki kislorod shbirekida boredi. Masalen:

CH: v g e oS | oo, ey

(uthis crituvchilar csa ion reaksiyalar yoki quthianish orgali sodir
butladigan reakstyalarga quloylin we'diradi. Anorganik ionlar {ion
kristallasidan fargli ravishda organil joniar doimiy mavjud bolmaydi
halki rcaksiya vaqtida qisqa muddstga vujodga keladi. Shuniag uchun
lanai “bark™ yoki “maxfiy” ienlar deb harn ataladi,

56

Radikal resksivalacda esii bogining uzilishiga 80-100 kkel/mel
energiva sarlansa, ion cesksivaianda b oncrgiys 160-260 Exalimolui
tashkil giadi. Jou reaksivalarda bog'ming vzilishi uchun talab qilina-
digan snergiyaning kaneligiga garamasdan vlar quibli crituvehilarda
osuz boradi, ehinki buadey sntuvehiiac Jonlaming aaverliligind oshira-
i vie bunda bag'ning uxilishi vehun sarfianadigan energiya taxminun
() kat'moiga kemayadi.

Resksier: qobilivalining yugori va energivasining ko' pligign qane-
masdan karbukationlar organik kimyoning vaxshi o'rganilgan oralig
mahsulollar geloriga kiradi, OMa kislotali mukitda, masalan, suyug
sulfil angidridida eritilgan ftorsulfon kislotsi v summa(V)-toridda
FSONOLHIShFs180,) karkokationlarmng “yeshast™ muddari ancha
chotziladi va ulasnt spektroskepik vsuldi ofipanishaa sharoit g iladi.

5. Organik reaksiyslarni nlarning eng sekin ketadigan
bosyichida ishtirok etadigan molekulalar sunigs qgarah ajratish
Bu helaize gamb ulae:
Dymonomolskulyar,
2) bimnel=kulyar,
33 muleinlvarligd yugozi bo'lgin reaksiysiarga bo'linad:.

Organik reaksivolaming bolinishini jadval tarzdu geyidagichs
kotisansa mumkin:

I-Tadwvzl
| =t T Orgeoik vrkslye e canari = =]
v e oy yripianl
Resesiyn nataega | | Reaksivags  huishayotpan | [ Fog sekin Sctadigas bosgzehd |
L garab pyirahsh rarachals samnklinga mitieak  radigen moklolda
[ l gz ajraxish ' snaiea garab jrziish
f—— > -
+ . 4
Hirwnsh Mulde, va renrstyalar | | MoonelZolyas
lr:akn;-nl:m’ ‘ !mw walar |
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K. Inzolda Jige
goldwing takiiticg Xo'ra nuldeofil 2l :
BT s & ko' nuideafil Almushinish reaksivalari Sy
l‘eak<i--1|a'f,' 5 wamashinush reaksivalar Sy (3,1 Sg2). tertib alist
siealas L (R E2 . - VLS R ) a0l
reaksiyuler xd{r' - E2), mdikal almashinish reaksiyalari Sz, binkizh
1 F . (14 1 I
cl*:; i 1S i (Adg, Ady. Adg) belgriar bilan ifodalanadi
shum wiadn .- NP e ) -
reaksiyatars ‘;,;(:;:-1 b o'tisk: lozimki, nuileofil ve elekirofil shmushinish
Al - 1! veet 1mo1C Ly
ol Gimsenis .hm bl.‘é)l\ bug'lindir. Boshgacha gilik aviganda, nuk-
K aases o1 b.“f Joyda elekerafil aimashinish ham sodir holudi
L quitdagi reaksiva sxemasi bilaa tyshurtirish mumkin: s
CH..- . & - DRRE ML MY MM
-] OH ! (L'[‘hc"(! S —.- C”’-o_(s{( 3 !!.h H("
. l. . , 2 ad 'l

Agar bu reaksivs 1
iva uchiam ibdaridtdag {
e chi butiixloriddazi xlorning. metoksi-gu-
. W deb garalsa o nukleofil aimashinisk ba'lsd;
Nukleofll almashinish: E -

(_:H,-'-r)a ' {c-n_,,::c—(f; — === Cily -0—Cili% - HOI
a!m::::]l;:zad:c:;:;;.inidagi vod-cux.’ning vchlamedi buts
e alsa, bu reaksiye clektolil al

Elektrofil almashinish:

guruhiga
mashinish reaksivasi

5

(CHO)C—Ci b Cn -
ECHRC=CL 0 CHy —OH - — CIl—0—CiCH ) + ]

o
o

anzol vadrosida boradigun alkilinsh reaksiyasi han xuddt shunday
ialgin giinishi mumkin:
_..v"""'h'cr:_ " :.-—'_.-"-:"h_-"ch"
I 4= r::l.;—l-v ll'—ﬂ'._l- I ’J - ||_|
1._.\_\-\-.-_-_'5. .._\_.a_w
Bu revksiva benzel yadrosidagi vodazadn: meil gurubiga aima-
shinishi deb guraisa elektrodl, metilxlenddagi xemi fenil guruiiga
almuskinisnt deb qaralsa nukleotii plimashinish boladi:

Misollar!
| Quvosh neri  t@’sir astida  busadigan  telunini  xlorlash
reksivasining mexanizmi yOzing

Yechrish: M’ umki yHgqor emperamnss, ultrabinatsha (LIB)
canik peroksidlar vi kistozod ishtiokida bosé-

-

lari wa’siri nstid yoki i
digan reaksivalar radikallar hasil ho-ishi bilan boradi. Shuning uehun
iyosh sud tarkibicng ltrabinatsng nurlari @'siri osada horadigan
solvulni xlerlash reaksivasi kam radikal peaksiya - wadikal elmashinish

reuksivasidic, Reaksiyamong mexanizming quyidagichy tasviclash mem-

lin:

. Lboang ;

B C - —— 2l ; ' )

Radikalning bosil ba*lishi
0. | St B2 —< 3- 3¢ HL 0 UTH,- < j\}\
= == Radikalning
reaksiyasi
7N 73

'.“{: e CHY o+ Lo — f >_':l‘h[:| o 1

— = va k.

2 Vilywnsen usulida oddiy efir alishning umumiy Sxemmasi va

meAniZini Yozug.
Yeckisk: Vilyamson psuli bilan oddiv efir olishda alidl palege-
nidlarge spirtamung slkepalyatlai a'sic ertiriladi. Reaksiva sxeimasi:

= R -0—R - Not
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Bu resksiva nukisofil almashinish

: reaksiyasiga vacgal imisal
b T, Reulisiyining sxemasi: =

16
2= R—rY = R=g—a' ., o
3 Toluolni (emir girindisi ishtirekida xlort
YA mexanizming yozing,

asih reaksivasi sxemasi

Yechisfi: Aromatik sglevodnudiami
xlorkisk benzol vadrosidag vodorndn:
almashinishiga olik keladi

temiir qitadisi ishtisokids
orientatsivy qoidasipy muvulig

Reuksaiya sxemisi:
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Bu reaksiva elektiufil almashinish mexanizmi

 ESFA N :
. : B woryicha hacadi.
Uning soddalashtinilgan sxemasing quyidagic i

ha ko‘rsafsh mumkin:

ACE + 2Fe — e 2Fa

Felh + 0001 — al=¢
Ch o+ (1:C1 = b -
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22. ORGANIK REAKSIYALARNING TRZITKLARI ¥A
KINETIK TZOTOP EFFEKTL

Organik reeksiyalar ter voki sekin Kelishi muimkin, Reaksiyalarning
vagr bo'yicha kedszint o'rgamsh untog tmeigun yoki Xisetikasiai a'r-
penisi 20'lib, reaksiva mexanizain apiylashids mohim ahamiyvarga cee.

Lag oddiy bolda reaksiva lezligi ieaksiyada ishtirak cteveleun
hanizi meddakse kensentisiy alas o' pavemasige proporsionuidie:

A+ B = C ningrezksiva tezhigt w-k[A][B] Ko'sinishda be®iadi.

o yeeda k — proporsionallik koefitsionti. solishtimma wehik yoki
aeelix Konstantast deh ataladi.

Reaksiva tezligini helgilovehi posgichda ishurole stinigan mnle-
welalarning somiga qareb tmelixning watemark ifodasi turlicha Ho®lagi.
Birinchi Lol reabolys cchon rezlik ifodasi quyidsg: ko'rinishga ega
I badi:

At B —= 1 Urk(Al- dg:l"

B tenplamaning vechimi integral ke ninishaiu

o . I lgde-ix

ailESm— =kt Yol BAc=sn=s S—me———o
SeTa ok boiudi

likinehi mrtinli reaksiva uchun tezlik ifedust:

T I [

€ € Kabi botbudi.

A v B — )N -

[ taing vechimi integral Ko'rinistda
| |

—_— ==l

A A

ko' ladi. bunda [A7[B]
Avar 145 == (1) nolse, tezhix odns
43 0:?:\::“.73;, — 7
Anye=3 = AR | - AR :
Aa=to ™ Anbo-x) ko rinishda ho' ladi.
yrbaloming najulart grafx teeada ifodalanadi. Bunda ifhda-
ling vaqien bogliy rovishda ofzgarish arefipi chizilsdi. Qavsi

Yl




todaning vaylga Sog'liqlik grafig’ to'g‘r chizin bo'lsa, reaksiva sk
ifedepa mos larabli bofladi, Masalan, agar reaksive oirinedd jurctibli
Ba'lsu bz (Ag-X) ifedaning t vagiga bog tiglisi qQuyidagicha to'ladi;

LiAa-x)4

Lo,

To'w'ni chiriq holdagi grafik ng’ish burchagining wngensi 2.3 Leet
reaksivaning leziik konstonlasi Ky ni berads. Ykkinchi warihli reaksiva
uchun ssa K;-lgo ho'ladi. Shunday qilib, reaksivaning gevsi tfodaga
bo*ysunishi tairibadin namunalar elish bilen aniglanadi.

Reaksiyunig tartibi wning molekulyerligi bilan hamma vagl
whg'ri kelavenmaydi, Masalan, reaksivaning fealigini belgilovehi bosgi-
chida 2ta muelekuix shtimk etuligan Firolekulysr reaksivening tovlik
ifodasi. apar resksiyada ishti-uk elavorpan muddeladan i ortigehs
alingan ho'lse, birinchi tartibli reaksiyaniog walik Hodasi ko' rinishida
b Hshi mumkin,

vaksiva tezlik kunstantaziniag frollenish energivasi bilan Bog-fig-
ligi Amvenivsning ompisik wenglamasi orgali ifedalansdi:

. e %) o 74
A it w RS - B
-2

bunda Tomulleq temperatun, Ly - fanllanisk energivasi, A - Arrenius
konstamasi, R-univeraal gz doimivsi. K aniglinganden sofpg L. ni
usoolash mumkin be* ladi.

Agar reaksiya vaglide C-H bog'i uzilishi hisoliza yengi hog* hosil
bolza. unds C-H bog'i C-1) hog'iga almushririlganda seaksivalar fozlik-
lasida farq ho'lali. Bunga sshab shuks, vodaradning almashinish reak-
sivast uchun fanilanish encrgivasi F,° devieriyning almashinish zeals
sivasi uchun faollanish energivasidan . kichik batiadi, Hoshgachs
qilib aylgenda, devteriy]i birkmaning reskeivasi sekinvog Ketaci, Shu-
ning vchun resksivalar tezlik honstantalarizing misbati KK 1 bo'ladi.

s2

i 6ol cob asladi va 25°C gz olib
B rishal birfaacki Kinenh izotap effefl deb ataladi va 25°C 4
. VSRl e A
boriigan reaksivalar uchun 7-16 oralicda ho'ladi, Bu.amch'l x.ufenk |m-.
wop wliexting cadiy kinetik mewdlar bilaz anigglash murmkin. Bmam.‘,h,n
kinetik izotop eifekiining vajudga kelishi aynan C-H dugh reaksiywing
Leziiaini betgiiovehi hosgichida ishtizak eayorganin oildivadi. . .
Kineth izerop effest, vamman, C-1? bog'i reaksiyacn asvosita
ishtirok slmast ham vajudea keladi. Uni sikitamehi kinefik izofag effert
devitads 1kkilameni kineiik izotep elfekn birlameihi kinetk Leotnp ef=
- J . e . ™ - S o 'l - = ( ;’ . =' b
foktign pishaan ancha kichik boladi va KyKg = L1120 aligdi
o ladi. '
L . . . e d h' . b .|ar'_ ml‘;1r
Ikkilameht kinetik izotop effokti realeiva goshui bogilarga
. ‘ N S|
aaada. musalaa, temracdsik nglerod migonal uglerodgy o'ga I da
: iA 3 aqart . - oa
bnde valent hurchaklar, atomier orasidagl masofalar o'zgarsan
vijudga keladi. . 2o o
Kinetlk wzotop effektiar reabsiyalar mexanizmlardagl nozik Ly

w1

larni aniqiashda o' ltanitadi.
Misaliar: . _ :
1. Onvida keldivlgan karbeanionlar hosil bo'lish reaksivalars
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| oy + B e Gl —CH—CIl Tl
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pehun tezlik konsmanzataring, ushbu niskateri topilgan: Kz =2 Kn.\'a
o = K'Y, Bu nisbatardan foydatun’ly quyideg moddslann ulaming
lislotalilig? kamayio burish qatarigs joylashtiring:

CAlCHC001L, CHACH,COOD, CH,CIIRCOOK,

CALCUDCOOD .
NI voki ND; lardas geysi bisining asosliliph kettamg 2xanim

nving




Yeekish: Deyieriy vodorodga nishatan buchlireg mushal induksion
wsir =1 ke‘rsatadi. Shuning uchun ki slotalarning Xuchi guyidagi
qutords kameyib boradi:

Cal KCTLCOOH = Cl 1LCHDCOOT] » CoHsCHACOOD =
CHCHBCO0D
Shu sababyga Yo' ra deveriy amnickniz ng zansliligt kettarogdin:
.\Dj - N]I\

2. Niorlcnzol olews bilan suifolangande kinetit iulop offeiu
Kozaiilads, sulfolush 92% G solfm Fislata bidan ofib horifganda o5
Latdop effekii keatiimaydi. Bwiga sobab nona?

Yechish. Ma'lumki, aromatik xalgude boradipan sulfilash reak-
siyasining mexanizmi quyidagicha eavirlanasdi:

N
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Kinerik izolop sffckming kuzatifizhi soridagi sxemaning ikkinehi
bosgichi —  protunnmg  1oetib  glinish bosqichi reaksiya lexliging
belgilovehi, sekin boradigsn bosqich boflishini ko'rsatadi. Tubsiyki,
preton tortib olinishi tez bo‘ladi, agar usosning konseniratsivasi
(musulan HSOL ning koaseniratsivasi)  yugori  ba'lsa. Ascaning
kensentralsivesi olcionla kem. 923 0 sulfat kixlotady esa ko' botlad
Shuning wchua reaksiva oleurn bilzn alib buniganda prolenning mesh
clinsshi sekinlashedi va kinetl izotop effels kuzatiladi,

23. O*IISH HOLATI NAZARIYASI

Bir modida ikkinchisi bilan reaksivaga kiriskil, moddalar boshlan-
gich holatdan oxing halarga (mahsuipesa) o'tish tarayonida aralig
mnsuiotlar, zavrchelar, komplekslur va bk fur Rosil ho'ledi Bunday
araliq zarrachalaming hasil bo‘lishin Girganisn malon  deraiada
reaksiyvaning mexanizmini o' rganishdir,

L2

P R 1 e o b ! 1l ¢ :. 'u..:s‘n
asalan, cuvidagh sxema bo'yivha homviht nukleofil almasit

resksivasini ko'rib chigaylik:

a 1= pre)
ReX ¥ el Yo X e ¥RV ¥
Sxemada tasvirlangan reaksiya nralig mahsulol hosil bo*hwaydigan
sinxron reaksiva deb atadadi,

Sinsron reaksiva ! )

Yuqoridag sxemada X gurch Y reagent }'aqi:';la:sljxl} k.elgzm it R
(oldigdan sekin-asta sigib chiguriladi, ya'ni reaksiya bir busqnclTrta
amaipa oshadi. Reaksivaning beshiang'ich holatida {A-nugads, quyida
casmda kelisilgan) Y reagent R-X molekulagidsn anchi vz msqnfuldu
bo'ludi va unga deyarl: hech ganday L'si ko'rsatrnivdi, Rcak?l;-'a
muoouymida Y- R-Xpa yaginjasha boshlaydi va dispersion k':m—.lu:
lns-)bgga larning bir-birigs ko rsatadigan @7sin kuchayadi ve cgibaula

-f'

flckzla meddadan thorat bo'lgen R R furkibli oralig kompleks

hosit batlagl. Du Kompleksda Y R-X melekujasidagis X LU'.llhga
jerama-garshs tomondar nglerad wlowmining bog luveli orbitalige kirgan
lelda botladi:
ol ' oy —d]

¥ ',7.::—;\ — =¥ —?{--w

Ru jarayon bilsn Bir vageda B va X gunihlar orusidag masoa am
aitadi, Natijada kempleksning potensial energivasi ham enadi R bilan
¥ va R bilam X gurahlar ovesizhegi masofalac feng, bo®lgandit B lfuc_ta,
I- rasmaa qarang) bu energivaning givist cog -l.mi(n'bn‘l?.d'.. 'Bu
suiada beirur wuvozanat mavjud ho'hib. u bir Xl cheimoliil. bilan
Jappe yoki v'oga siljishi munkis, Shuaing uchun B3 uuqlmn:
-.n;l;:nvnﬂning hu helatini ottish belati yoki fuol {aktiv) Xomplieksi

deviladi.
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;udmych:n.:x:hmas.
[«Rasm. Sixron rezksiva diagrammasi

Reaksiyn davomida sisiema oxirgi holatgs (Conuglaga) o' adi. Be
holatning energivasi dastfubki holet encrgivasi {(A-ugladan fam
kichik, ammno dastlabki holaldun oxirgi holatga keiish uchun wistema
“energetik tog™ ni (Benuptund) oshib o*ashi korak.

Yugoridagi rasmes keltrilgan “resksiva koordinstasi® toshunchus:
dastlobki moddaning eng kam epergiva sacl gilid oxirg moddags
Crnabsulotza) nyionadigan resksivaring sng gisya yo' im bildiradi.

Asinxron realsiyu

Asinxron rezksiya deb, oraliq mehsulor Rosii hoflishi bilan ki

yobd unden ortiq bozgichda boradigan resksiyuge avtiladi:

£
BX ¥ —e kY - X© L ’ : ' .
regksiva ma'lum  Bir anig  oralig

mahsaiut hosi! beiishi orgali ham borishi mumking By ereliq mahsulot
Y™ reagent bilan reaksivags kirishib oxirgi malsuloi - R-¥Y ni hasil
qiladi, Shunday cilib yugoridagi sxemada Keltinlgan rsaksziva ikki
posgichda katishi numkin: |
sl
loosqichs - £
- ‘ {73

Nosgict; & ¥ R

Almashinish reaisiyasming dn ka'rinishi amalda iklils musiagil
reaksivadas iboral, ulsrning har biri o'Zlarining bosMang'ich v oxrg
fwletlanga cua, i

Otish Goleti nazarivasigs binoan reaksiva © busgichidagi R-X wing
dissorsiatsivasiga ma'lum Gaollanish caergivasi B, 1alab qilinadi va bu
regksiva B, nugla bilan ifedalangan of4ish halit orgeli burad: {2 rasmga

i

garang). Bu uitish helat xuddi sinxren reaksiva vagticag o'tish Solat
sian vigudga keladi, Foneehi molekulasi R molelmiasiga X cu-
rubning qarama-qursh: tormenidar hujum giladi v dissolsiatsivani caon-
Lashtizedi. Bunda erituveht vxirg mahsiat hosil giladigan realsiyaniag
havosila gatrashehisi botimaydi. (7 eaergivage hoy va clekirostauk
twsiiga oson uchruvehi karhokatienni solvallaydi, xalos. Frinnvehi
womedsidan salvatiatgan karbokation azrorigining lichik voki katts bo®-
lizhi v v anig hirkme (oraliq mudda) vazitesini baarid [ bosgichning
oxirgi sralsnloti C. bo'lishi mumkin, € oralig meddamng (kerbo-
kationning) eneigivasi otarli derajada katta ho'lzant uchun u kevingi
reaksiya uchng destinbid medda vazifasine bajurishi murakin (uasatin,
reaksiysring  [T-bosgichi nchun). Bu reaksiya hem 1%, faolznish
cnergtvasizs ena bnfigan V. oralig bolaidan a'tisai kerak Bu oralig
hodet Y resgenining vaginiashii kelishi va shu bilan birga solvadavchi
eritoveii molekulasining sigih ehigarilishim xarablerlay:di
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2-Rasm. Assizxron reaksi yi diagrammas:

Bu reaksiva uchun Tesmonaning wnumiy prissipini quyidagicha
' riflash mumkin:

“Apar reghsiva encrgivalari devarli teng bn'lgan ham oralig kol
b oralic mahsulot bosil botlishi bilan burse ulaming hir-biriga ayla-
nishi starktoraning &um ofzaanishi bilan sodir bo'ladi. Agar substraclar
energiyisi ketta batlas {ekzutermik eaksiyaiar) oralig hoiat strukturasi
dastlabii muddaiar strukturasiza, eneeaiyalar kam bo'lse (endotermik
cegisivalar) oxires muddatar strukatrasiga vagin botladi™.

=
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24, TO*VINGAN UGLEROD ATOMIDAGI NUKLECFIL
AUMASHINISH REAKSTYASI

Tovingen uzlerod ctormidse: nekleolil alesashinish reaksivasi deb
spr gibridluogan veierod clomidagl nokieofug ofriabosar X ni (qisman
manfiy zaryadlangan, aratida clektran zichlik kattz bo'igan X o'nn-
hozami) nukleofil respent Y™ {mantiv zaryedii Y™ zaruschy yoki laogal
bitte bo'linmagan clektron jufigs cgu bo'lgun nevical @Y muiekols)
tomontdan sigib chiyarilishiga (almashionishiga) aytiladi, Nukleofii al-
mushinish reahsiyesinmng wmvosy sxemasing quyidagicha ko'raatish
mumkin;

R-X + ¥ —e m - X"

Sxemadagi nukleofil reagews 1 sifatidz quyidagi anionlar yoli
neviral molekulalae qoUanilishi mumkin:

17 Aninelar: flal’, O, RO, ON, SONT, RS NO; va b

Neyiral meleknialar: H-Hal, H-0H, R(O-H. R:N; K:P, (RORP. RS-
H, =(=(C=. CgH, Almashmadigan yoki siqo chiguniedigan o'rin-
dosurlar 1X) elebirunoskseplor xossaga ega be'lishi kerak. Shunga ko're

C-X bog’ cuibli bo'ladi va wglecad atomi eleknofil, ya'ni gisman mus-
bal zarvadlapgan bo'ladi!
.>3{':‘_.;-. x’i'

Nykfeofil reagest Y maza shu gisman mushat zarvadlangen
nplernd atomiaa hujom giladi. Almashinadigan X guruh rervadsiz voki
rnuabar zaryadii otrinhasar he'lishi mumidin.

Masalan, X: -Hal, -OfL -OR, -OCOR, 030K, 7011,

- ORs, -NRy. - "SRy, N=N .

Leshi bog‘ming (R-X} veilishi va yadgi o ning (R-¥) hosil he'lishi
sinarun voki asinxeon, va'ni hir vaqtés yoki keima-ker andir ba'lishizu
garab nukleofil almashinishning ikki xil rdes! mexanizmi be'lighi
smurnkin.

N

11 Asinxron mexanizim, karbokasoenli mexanizan. monemaolekuiyar
nuklesi! almashinish, Syl mexanizm. Bu mexemzm “ierib olinish-
[nrikish™ mexanizmi deb hem atledl

QAo

GE) — S0 B,

Y —o\CY‘.'{'\\:\

sp’

R-X ber‘ining uzlishi muklecf] reagenming ishtirokiziz sedir
hioy' ludi, R=X avvod R7 va X innlarga dissotsialanedi, kevin karbaketion
1 ankizofil ¥ bilan resksivaga kisishadi.

Stnni avtish kerakki, ¥~ yoki X snionlzmi ikkita p-eleklron yoki p-
ochoind shak!ida Hanlishi kvant kimyoss wshunchiasiga to'g’ei kelmastiai
ninikin Lekin R-X bog'ining R va X inrlarini hosil gilishi va R ning
It hiten reaksivas: o'quvchiga tshunasiivog ba'lishi uchun shinday
wsvrmiada berildi.

Dy Sinxron mexanizn, bBimolekalyar nukicotil almashinish, 5.2
dwsamzm. R-X eski bogtning uzilishi va vangl R-Y bog'ning husil

Clabi s vagula Y oreagent ta0ain estids sodir bo” luds:

Y= L X<

N
ap?




Bizoliar:

R=OH ¢ Kol e g—Hd - HL LI TR PRI
™ ’ ¥ Galcidalkillerning ofinizki va

ulaming gidrolizi

DATOU ¢ REOH —wA20=R + B8 oxaidiv ehinterolish
o) FREET

W =R RAG=2 VB vovamson usnli botyicha
oddiy efir elish

21 hH: ¢ R—Fal —= R—Nil, « fia! PR o A jaig

Aminohivikmalar niish
SVRe-bal ooonT 4 A—=CN - Hal® F 2 X =
X " Kolbe reaksivas: ba'yichs
nitrillar olish

6) R=Hal + NOS —— NQy v = . - i 4 ¥
! * R 20 Nitrohivikxmaiaze ¢lish

Ul oan T e o B Finkelsiteyn reaksivesi
B 205 - 11,(‘\_l KLy — R——CH—CEy—OGH
s Cpoksid
hulgasiming ochisisai

PR-O0C <« R—il —=» R COO- R + Hal”

"4.\". o Y',.R
mwr - R—Hal — I 1l fad
.\of’ ~ Q'-},o"‘ﬂ

bridel-Krafts veeksivasi va ho.k.

blurakkeb eficlur vhish

Misullar
L Difenilbrommetan, 2-brovs-Z-fenilprapan, 2 hiom- 2ancuipropam
v Irifendbeommetantur chwmeoli Gsfotaning swvll eritmasida gizdivil-
aanda gawiday rmacsalofion hosid bo tadi? Yugaridea keliieilgan bromd-
farni wlaring reaksion gohitiyarl arnl ovwveli aotarga savlashiinag
Yechisi: Keldrilgan bromidiar chumall Xislomaining sevdi eril-
masida Sy1 mexanizm bo'vicha gidrolizga uchraydi va segishli spictlar

LHIH

losil botladi, Umnmdy meaksiva tenglemasmi guvidagicha kotmatigh

ko

R—FBr - [W0 —e R—DIL 1 HE

Reaksiva leain guyidagi getorda oriib berudi:

(O E B raCgH-ClC Ha b Brai Col LnCTE-Bred Clls nC-Br

Rezksivaning biringhi bosgichids chumol kislowning fvulaati-
mveli tsin uslidi hosil bo' ladigan keraokaton fenil gurehi tarkibidagi
a-glekironlaming ta'sizi esticda mets! gorufilaming a'sifga nishatan
ko' prog bargarorlashadi ve hosil be'hsbi osunlushadi.

1, Meiitbromla, edlbromid va izopropideomidioening gidvolic reax-
viwelar: welst wiog ravishda 254001703 jechiddar nishatl olingan. Su
i Bomotlar ganduy regksiyo slaraltloys woia olingan bo liski -
hin?

Yechisl:. Reaksiva werliklarining metibremiddas stillvonnides va
inten ize-propiibromidga tomon kemeyid borishi malomaoriar 5y2
mexamizn bilan boradigan gidroliz reaksivast vehun olioganidan dalolat
herned, Teelikning bu qetorde camuyishigs brom tutgan uglered amomi-
Sugd mnghat zeryadning el voli iKkits meti! gurudlar ta’sivida kema-
yishi =ansh potladh. Renksivaring Sy2 mexanizm ho'yichs ketshige va
ot boletning hosi! ko'lishige cotil yoki ikkila mesil gornhining
(eoviy jiketion 10°sig beflishi ham reaksiva leeligining shu gatacds

by sshiga sabab bo*ladi,

25, Syl REAKSIVASI VA IINING O'ZIGA XOS
XUSUSIYATLARIT

Yugorida tkidlanganidek, Syl reaksiys kb besgichda, ya'm
anasien tareda xetadi, Reaksivaning birinchi bosgichida karbokation
Lo et i, ikkinehi bosqichda esy Yarbakarion nukleodi] reagent bilin
ek oynpa kirishadi. Sol resksiyasining sxcmasing quyidagicha ke'ras-

fel mmkin
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Yugorida ko'rsazilgan R-X vola bizaing yugoridug: misolimizdagi
11} sekinlik bilan dissotsiglansdi va shu bosgich reaksivaning cmumiv
teeligint belgifaydi. Shuning uchun reaks: va mianomaolebulvardir, Karbo-
kation (2} Lajriba yo'li bilan aniglanishi musmkin, U yugar energiyigu
cga bo'lgan, ya'ni reaksinn gobiliyat katta oralin mahsulotdiv. 11 ofzic
ning mustagil lagdirigs ¢pa3 bo'lgan zarrachadiz, Shuning uchun n X
bilan reaksiyaga kirishity yans R-X -custlabki moddani, Y™ bilan reak-
styaga kirshib R-¥ -maisulots’, ozidan proton chigarth esa oletinni
hosil yitishi mumkia, Shu bilas birga hu Xurbokatiern hoshga xurbo-
kationgy izomerlanishi va reaksivaga Xirshishi mombin:
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Sul reaksiyasi quyidupt o°zigs xos Xususivallarga crs:

I. Reabsivu werligini belgiluvehi oralig hnlaida fagat oitta modda R-
X shtirek eladi va uning, hosil be'lishida ¥ ning ishlireki bo'l maydi,
Destisb reaksiyw fexligh birinehi lanibli reaksivaning kinstik tenglama-
stz botysunadi:

vkIR-X]
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X aniopining (ruklenfilning) konsentrassivasi netishi bilsn wesxart
renksiya eeligh (K) nam orta borsdh va lo®g1i reaksiya sekinlashads.
B aulda reakaiva tezligi quyvidegt kinetik teaglama bilan ifedalanuds:

£- K R=XIIV7]
Kot IR = Ke ¥

-

Recksiva tezliginng, X te’sindagi bunday sekinlashishi umamiy
fonnmy la'sizi delr ataladi. Xarhokation amalds quyidegi basqichlar
orqali hostl butlad:

-~ & & ) o ni}
RN o R X et Rw b~ 3 g o - T
3 Tk LA earhe
N ; olesadateri Udu
s x ajracizan <
bkt o s P g
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Shuning uchun “lonlanish™ v “dissorsialamsh” tushunchalart bogh-
si-heshga tushunchalandic, Fagar erkin yeki entuychi Biian sjrani'gan
fon Juillargiog realesiva mahsuloting bostt qitishi mumkin. “Zich™ ien
[l voki editevehi bilan wjratilgon don juftlari osa asosan o zining
Kirishadi va dastiebk moddags
qoytesdi, Buieaksiva “ichid ongaga gaptish™ deb ataladi.

2. Karbakationni reaksivaga kirishuvehan, fsollig yugor bo'lgan
okleofillaz, musalan, Naw SONT, Hel va b i gotshish bitan aniglesh
nemkin, chunki karbokation maoa shy oukieofitlar bilan ham real-
(v apa barishil tegishli mahsulotlar hosth giladi.

5, Reaksion markezdagi sglerod atami optix faolliks ega Ho'igan
birilomalar ratsemuationishge webraval, ya'm optik faniligini yo'qoladi.
[Cimematamsk Jacayori “zich” jon jufti hesil bo'lish besqichidayog
Letudi, Bunga sabsh, vassi luzlishga epa bo'lgan kurbokation iki to-
o bam barahar ehtimollikda aukicatil buan reaksivage <irishedi.

(eramaegarshi ioni dilan reaksivaga

ol guvidagicha tasvirlash muXin:
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Qarema-qarshi ishersga ega Satlgan optil. feu! maksulatlaming
lvag migdorda hosil bo'lishi {rat:ometning Lesil bulishi) natijssida
optik faollik vo'qoiadi.

4. 5x1 reeksiyasiniag tezligl karbokatien aasadiligining oriizhi
bilan nrtadi. arboketionning, gacocliligi fchii o' rinboserlaning qulk-
lancieuveri 1sirt) yoki teshgi (evituvehining e sin) wsic wtzyl ofishi
ki,

Gummet ve Taft tenglamuuridagt reaksiyva kostandast p mantiy
qiymalgs ega bo'lib migderan katwdic {p = -3-5). Ro ma’lumut ham
reaksiva voyuda elekmrety zemacha  karbokavion hosil bo‘lshin
ko' raatadi,

R-X nipg R-turkibidagi meril, efil. Lzu-propi! ve uchiamchi buil
gurunlasi gaturids Sy reassivaning teeligh ot ooradi, chunki o g
torda metil gumbleming musbat indoksjon (1) wsirt co'shilishi v
eriishi najesida maacy vglerod stomidagi Gisman musbat zervad
bauryacorlashed! ve kaibolationnizg hosil ba'lishi osoolasbadi-

€zl

Todi 2 = X
Uty X M5 Ol —-X L= Cll—eX Tzl mX
> 1 2
- Uity <
e ——————

Sl rdessis odenag e
Bu X puiubipga misbaan a-holatdae? sglerod bilen Dop'lansan vo-

dord atomlarining mer guralizcgy sloashmishining =a’airidie Ager X

iz

wurvhea misbatan G-helarda tucgan uglened alemidagi wodered alomiiri
metl posublarsa almashtivisa hamn Syl ceakaivaning tezbigi onib boradi,
chunki markeziy cgierod atomining elekoniari s -eibrillangan holac-
Jun sp’-holaraa o'tuci va u reaksivaga favoviy Jhaidan o'sginiic qil-
nayedi.

{L'lh
Ofly CH—X o CH—UH—Cg—X £l CF—1—X < O & CH—X
CH. (6

Sl rscksiva tesligimay orlishi

Hemneehas nizbatan S-holadagt celerod atomida qo'sh bug® yoki
arematik hslganing maviudiigt e Syl reaksivani osonlashiiradi
tenda karbakationning garorliligh gnish bog' elekronlarining, mushat
prezemertasin (4 M) valayil noadi

M AT X
(]

AT |
i

Famil gerelnuing boadey 12’ natijpsida beugil sistemalarning
echsivast Syl ova S2 mexanizmlarnng eraligtida sodiv botlaci, Aga
benzel  yudrosida  elekoaap-aksvpler  oorinbossrlar maviud - botlsa,
cavsiya Sy? sohasigs otadi, Bundu Gauune wenglamasidagt reaksion
comstana » musost givinalga ega bo'ladic Flckwondonor ofvinhossriar
o resksivant Syl sohaga ko'coiradi. Gammer renglamasidagi chiziali
g tamsl o' msbosintacning - (Gammet) koustamtalar bilan smus,
bilk: ot (Dravn) kanstantalar yordemida hosi! boladi. Pu xossa Sql
rosksvasi uchun xamakterlidie, Korrelvasion tesglamadagt o konsians
iinliy givasglea eos botladi.

s




A:_;ur benzil  sistemasiga  iklinck:  fenil  gurudi kit
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it ' reaksivalur w'liq 8ol sohawa ke'chadi. Bunda bearol
yadrosidagi o rirbusarler xasakierining shamivati 5o Imaydi,

Umzman, 4llil va henzi] - birkmalarining reoksiyalar Syl va Sy2
reaksiyalar chegarusida sediv bo‘ladi. Maxsus shavoic yamaligandaging
{orinbosurlar kivitish, katelizaror qo‘llash, erimvehi tanlash nariiasida)
reaksiya u yoki bu sehisgy o' tishs momkin,

Sil  reaksivani  osonlashiruvehi guruhlardan  palotd  atomiari,
ulkoksil gurch va dialkilacoinoguruhni eslalib o'tish kerak. Shend
la’kiclash lozimk:, b gorohlar eimashinish sodir bal layoigan uglomd
atomida joylasheen helishi kerak.

o |
U= CHy—CL CHy—0— T3y —CL (N~ CHy L Gyl b=t H- 1 -ulls—(l—( 4
| [

va hokazo,

Tagqeslash vchun quyidagi misolni keltirish numkiz:

Clly- CH - CHa- €1 -Cl borilxloridga nisharan

Cll - CH +0. CH ~Cl ewoksimetilklorid 10 marta tor
gidrolizianadh, CHCHCT benalxloridga nistatan C,H:CHCL, benzsl
xlorid 10umerta. CHCC)y benzotrixtorid  S0G-marte oz rezksivaga
kizishauli, Xlor yoki alkoksi gurshning Syl reaksivasini osolasilinsaing
sxema tarzida quyidegicha mshantingh muoemkin:

=

e —N——— =
-?_(ﬂ‘{nr—(*l..‘l T R - x-cnoRr0

Ko'rib o*lilgan nukleofi! gurchlargs o*xshasi resksion markazden
me hum masofada jovlashean 2 purubi ofzimng sisktroneduzorlik
xususivat bilan  clmashinsyolgen X gwvhizing  chiqib  ketishing
osurlashtivishi mumkin. Bunda v visjincha nukieofil reagent yaki

e

crvehi vazifusing bujarishi mumkin, Bunda reaksion markaz va shu
(qotshel gurul hisubigs vaquinchalik oralig halga hostt bu®ladi
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Bunday almashinish nstijaside reaksion  markozdag uzlerud
atomining  kunfaveatsiyesi saclanudi, Reaksiye ketishining bunday
.'.scnluhi-_.-ni aw'shni gumhning wisiri Jeb ataladi. Quishni gurubdas
sitarida -1, B, (0%, -OH, -OR. -0, -COOR, -8\, -5 , NNy, -NH-COR,
SOOI, -CO07, =C—C gurubilar bo*lishi mutokin. '

(a'shrt pusab 1’57 ostide boradigan Syl rezksiyadan tasngari X
suruhining bevosita, mustaqii almeshimish reakaiyasi haen sodic batladi,
\ R-X substraidaei X gurubimng Sl mexanizmi bo'yiche arna-
hinish reaksivalen elektrotii kutalizatorlar, masalan, svyug SOz B,
AlCL. an"l-._.'Sbillg, Hy'Cl,, AICH: va hk. ishiieokida olib borilgenda
psenlashadi. Be kaiabizaloras X-gurohning anion sifubce ajralishicu,
karhakationning hosil bo'lishiza yordam beradi. Bu kula]izamrlamling
wlki palogemdlamy Jusdashiivish gobilivau quyidagi gaionda kamayadi:

Sb(.lg AlCl; = Ft’l"'l- =8B, = S".Ch
Alkilgidogeaidlarming bu katalizatorlar mlmmhd.. tonlanishini qyu-
yidagi sxema bilan Ko'rsatsh muokin:

5
CH= H—CH—Cl - AR ==t Cih=C H—CHY  AKL
Suyiq SO; dagi F-SOLL | SbF; katahzaler: aynigsa kuchl: fa'sir
ko rsatadi. Bu anglushms ©-X dagi R ni -60°8 dayeq karbokarionge
axlantireds
' 5. 8x0 meaksiyasini proton emwvehilar - HAO, R-O1L, Ar-OH, R-
COOML va'ni dissemsialangands vodorod jomini ozmi-ko'pmi hosi
ciladiggm'e*in;vc!'liInr oyonisshiiradi, Bunga sadal praina critm-:ititf:.?gi
vudorod  protoainng H4-X substratl wrkibidag? mikicofil X Iriian

1




vodorod bog' hesil qilishi va vodorod katieni “qatig” Kisloie ho‘lgani
sababli “galic)™ aseslumi barqarad ashizrishidir:
R 0R
Bunday asoslarga quyidagilar misel hotliaki inamkin:
OI7, RSOy . R-COO™, F7, CI". Br , va k.k.

Lricwvchining kislot$ligi orishi bilan o'dnbosar Xga bolgan
moyillik orladi va R-X sing ionlashish: tezlashadi Shuning uchun
proton eritivclular R-X ga ionlantinivehi f'sir ke'rastadi, Drituvebi
la'siride. R-X ionlanedimi yoki dissotsialanadimi - bu eritovelining
diclektrik o'Razuvehonlilc konstantasigs bog fiq. Protn ecitovchining
dielektrik o'tkaznvehantik konslantasi ganela kulla to'lse, u R-X ning
dissolsialanishiga, agar i koastants kichik bo'lsa - R-X ning fagstgina
ionlanishiga sabab bo'ladi. Masakmn, sicka kislota (diefekizik o tkazus-
chanlik konstantast 6.1) R-X n7 jonlantiradi xolos va lon uflarini hosii
giiadli, Bunda ko*pincha “zich™ ion jufi) hosi! bo*ladi: -

CHCOCH T .0
K

Chumoli kislotasi esa {dislekirik o'thazmivehanlik konstantasi 84 )
C-X ni dissoisialantiradi:

Hi< 1} H o3 2

& a7, D) 3
R—-X %= — R }q.") e —— Ru,n,- e .<$' v X

Shunday Qb eriluvch va R-X o'rasidagl vudornd hog'iniag kuchi
hamda crituvehining cielekink o' tkezmnchunlik konsantasi oitishi bilen
reaksiyaning Syl mexanian bo‘yiche ketish imkonivat ortads.

Proton erituvedi tarkibida kislorod. azot, oltingugert, fosfor kabi
be Bmagen elektron juftli atomlar bo'lzani sahabli bu erituvchilar
elektronga taqehil bo'tgan mndilalanai ham sofvarlsshi, harjarorlash-
tirishi mumkin. Shuning uchun pramen erftuvehilar o' z-0zini salvaiushi
mumkin: )

R—é + H-i'! S R—ir—H--0
! f

|

Ru xususival protoa erisvehilur bilan R-X subsbat o' rtasida
hagigiy alnashinish reaksiysst {selvaliz) sodic bo'lishiga sabab bo®ladi:

ST L A : ;
A=) CRIXT HoO=R e R—O—R }-’3 _ROH - ”Z!‘

{

Apromon erituvehilsr (dieti! ofini, dicksan, tetragidrolyran, atseton.
gimetilformumid - DMFA, stsetoniizil, aitremetun. jeteametilensulfon -
sulfolun.  Jdibuetilsultoksid DM3O, culenkashonat,  geksametil-
fosfortsamid - GMTUA) katinalami vaxshi stebillayi. Shuuing uchun
e eztnvehilar 842 reaksiy asi nehun qulaedir,

Shunday qitip, eriluyehi 1a'siving hisobga olil nukleet shimashinish
neakaivasi mexanizmind Syl yoki Sx2 sohaga ko'chinsa nwmkin. Masa-
Ina, eprotwon sriuvehiga (aseton, aseloninil, dioksan va hk.} sev got
shilga Sy2 reaksiyasining tezligi kamayib, Syl reaksiyasining kelishipa
sharoit lug'iadi.

Yugorids sxemasi keltinigan selvahz reaksivasi karhokation wexa-
nizei Botvicha kewsa ham siing teztig 'u--k[l'-‘.—XII}{-(}HjE Tosmula bila
ifisdalanadi. yo'ni reaksiva J-tartibda buradi. Bu reaksiyaning mexa-
izl “prsh-pie (s va fort” mu'nosida) mexanizm del araladl. Bu
mexanizinning isheti sitatida trifeniixlonmetanning weranoléagi, ool
Qi va metenel-fennl srateshmasicagi reakaiyvesini keltrish mumbin,

Astanoldagi reaksiva cehinchi teipli voaksiya boflik uniag tedigi
kO CCLHCHAZO! 1} fermula bilan ifdalaoadi.

Agar reaksiyugs metanal o'rmiga fennl elinsa, wzlik odasi say-
ladi, amme resksiya sekintashadi, Realsiva fonol vasmetanal aralash-
st bilen o' thesilsa ezlik ormadi. Buags sabab fenol metznolza nisbe-
win kuchii kislots bo*lgani uchun o'zining proteni bilan C1 atomini or-
i Matana! esa o'zining kislorodi hilan clekirun beradi. chunki me-
Lol kisicrodiniag asesliligi kena (foroluing Kistorodiga aisbuatan), hem
enviy jinatcun iyisehilik tug dinuaydi. Hagicatan ba wifeniixlor-

metnninge metenel va fehol arnlaséiw:ﬁidagi rcuksi}-asi narjasida fagal




Octish holas? yoki oralic Zoist yugori euergivaga cga bo'lzan
stwunday hotatki, b holindun reaksivaga Kirishuvchi sisicma Gastlabko
meddidisiga bum, reaksiya mahsulotlarige bam oson wdumshi momkin,
Lining hosil bu'lishiai quyidagicha lustiuntizish muamkin:

¥ oreigen! R-X substratga X o'rinboserza garama qarshd tomandan
vagintashib kefadi. Uplerod ammining X o'rabnsar kilan bug® aosil
gilishda ishtirok etgan sp’ - elckironining kicaik aqiami | @0) kalta gismd

hisobiga a‘sadi v beasror p-alekinon @O vuindga keladi. Ugicrad
atomi esa 3’ - pibrdlangen Solstdan sp-gibridlangan halarga o'iudi va
lelis, yassi ka‘rinistni oladi. Begaror porbital bifen bir wagtaing o zida
fam reagent Y va o‘rinbosar X elekionlart tutasaib knchsiz tog” hosil
qiladi. ¥~ reagent ham, X o'rinbosar ham Wic fo‘a’st chizigda ey lushodi.
Buni sxemada quyidagicha ko' rsalish muntkia;

AR
o) \ e
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Agar ¥ reagentning va X o'rinbusarning fazoviy yivinchilik audavli
buadey jeyisshiski mumkin bo'lmasa, rectuiyelar juda Giyle va sekin
keladi. Sxemada kellirilgan ¥ rzagentuing elekiron mozilishing bunday
tushunish keeak: alom yoki aramlar gurshi bolidagi ¥ ga (mesulas Br
aloroiga) bira elekironmng kelib o'tivishi natijesida Y™ anion {Br zmorn}
lsil be'ladi. Tni sewada ikkita r<lekiron shekida berilgan, Uu
bo‘yalgen shakidagi p-elekirun neytral aren: yoks stomlar eurttipy
eliy o'ficgon elektrondin, Sxemaden ke'rinh wiibdiki, aynsn zhy
olektron substrat C-X dagi uglerodning X ofcinbusur beien bog' husil

L2

(ishda ishtrok atgaEn sp-uibricl clektrony ofmini oladi va Yestomi
Lilan kimveviy bog® rasil gilali;

AN

CXRE&

il

sp

S ' : E e .
e bog'idan uglerod ammiga tegishli elekinon ¢sa X

ot rinbasar bilen Wrge X anion shakiide chigib keradi:

&W O x

H 3 eryerst pot 1 H e i ¥tz
Sxernani mshunishda shunga ¢ tibor herish kevakki, ¥ t

elebirun  bilan (LW -~ twkihidagn  aplemdning
0 14 . - % x.-\
elettinn va X tarkibida chiyi® kesavetzan eletonlar & D

Lurli sheklda boyalgan.

Takror gyiamizki, bunday sxema o quyehige Syl va Sy reaksiva-
lae wshwaarliveg bolishi zehin berldi va bu bilan eski hog'ning ua-
lish: vie vangi bog g hosil bo%lishi mshontinidi.

SN?.- reaksiyest quyidag o ziga xos xususiyallapa can :

13 Nukicofil reagent ¥ reaksiva texligmi belgilovehi bu-.-q-.uh'da
r«hlin;’x otadit. Axnan shu hesyich reaksiya mubsplotining terkibini anig-
Il :

' Ideal holda reaksivaning texligi ikkinchi lactibli reaksiyemng

tenplamasi bilan itodalunadi:

u=k| Y HR-X]
fn ifodadar ke'rinib weribdiki, reshsivaning teigi nuxlenfil
peppent ¥ ning konsontrawsiyasi ortishi bilan artadi. - :
21 Optik Teliikka ego bu'lgan reaksivn markezh biikmalarda optik
fnollik. odutds, sagisnedi, sme asimmetsik nglercd wtomining k‘-‘“f:‘
rrisivast teskarisiga almastadi, Konlgnmsrsivaning boadzy almasii-
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trifenilmetilnetil efiri hasil ba'leds. Reaksiva quyidag sxems bo‘yicha
boradi;

i 4
"
H:C—~x + (- .Cl--H Ot —» CH— O—CiCiLl 1 o Lo
b B e PP Y

Misoliar va masalalar
L. Uehiamehi-butitbromilden sehiamehi susld spiviing oftsh uchun
gidrofiz resksiyatin ganday sharoida o ‘thazish kerak?

Yechish: Ma2’lumki, alkilgalogenidlardan spirtiar olishda gidsoliz
reisksiyasi ishqorli suvde, AIVBINE 0°zida, suvli alseion eritmalurida olib
boriladi, Ammo uchlameki galoidbirkmalazni gidroliz seiishda ishogor
eritmalaridan foydalanib bo*lmaydi. Chunki vehiaynchi galoidbirikmalur
Iskaqor eritmalzri i 'sirida aimashinizh reaksivusign emez, balki osonlil
bilan tortib olinish reaksivasigs uchravdi va olefinlargy avlanadi:

¢ Uik
LH’ .G £ T

CU—C—Ch; v KON —“te UH U=,
e HDr

Shu sababli gidroliz uchun wellamehi galnid

barikrnalarda suv, suvii
alseton eritmalart olinik, reahsiy

3 bu erivnalarda qavnaiish bilan olik
horiladi:
€ ; U5
o A I mnsh ) }.
ER—Cmnllr ~ B0 o ——— ':!lf',--i—“-}l ~ Ul
CF

8

Reaksiya bu sharcitds Syl mexanizm bo'sicha hosadi. Suvli
muhindiy uchlamehi hutilbroiid avval sekinlik bilen dissolsislanads

Cay sidkin Ry
CHymic= e — Ay __4.-3 - o8l
i

OHy
TTosil ho'igas uchlamchi bus) Kalioni |

®2 suv bilan reaksivags
Kirishadh v uellameli butil spiroi hosi! giladi

CiH;
i o
o T = CHy gﬁ‘,"’
<H; PRPTALY (L
s 3 s DA -
2. Kronil xtovid — CHy CH=CH CHCI atsein L o
Jir ] Liy? 94
ganda gandoy inoddaiar hosil Ho Tighs mumeois
=1

il 53 S Ja-
. if- yoki et = iz
Yechivh: Cchlamchi geloidbirikmalér, allil- yost 4=

" .'ch!‘ l-‘ dsliun
. P 201, w'y! ol
lac suvit stsetonda quynatiipaoda 8,1 mexenszm tit:}'aids ’ﬂ”l
radi, Reulsiyaning birincai - sekin ketadigan bosq "
aosit ho'Jadi; ¢ . O

. Sekin C s CH=CH {;:(:. stan "c?'k-
CH;—CH=(H—=CHy— G} —— —= &I .o sag UV =3 ;,a"f‘ﬂn
Reaksivening ikkinchi bosyichida "“"""'.‘“’“’"-t.mdu o
iyapa Kirishadi. Bunda realsivaning .";rinf;h’ lms.q-l.bbiqti s

karbokatien feomerdungan hulda ham reaksiyuga kit

5T @ Ot b1
;'- \" :!: T S ol | _]{_- -
CH—CH=0C 0 —— CH—C0-C

.~

oy® [oH -5l
O - H o3
: , ep—ci—cii=C i
Cll—U=l =0y O t H:—::: 28

S
i GHITE
Shunday qilib, krorilxlorid savli stsetonds gidroli?

3
spirt hosi! bo'fudi: buten-2-ol-1 va buten-|-nl-3.
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26.  S\2 REAKSIVASI VA UNING O*Z)
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Sy2 nuklecll] almushinish reeksiyasi bir Losi| 1 2 gjudEn

sit
wE gttt
: qerr fezdikT (&)
sodir bo'ladi va substral ham. reagert haz~.l lL-7~’ti b} pold
gichda ishtirok ctadi. Shir bosgichda emalig (0
keladi:
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nealig (o'tish) helati




nishi, bu fodisani birinehi aniglagan olim Valden sharutiga, Falden
avianishi deh ataladi;

3pSubstrar R-X dagl R-ning tarkibiga kirevehi elekirouvakseplor
efrinzoserlar Sy2 reaksivasint tezlatadi. Shaning uehun Gamunel leag-
lannavidayel reaksiya konstanzasi poamusbal giymatge ops bo'lsdi (+0,5-
H1,00

Sl reaksive ham, 8,2 reaksive han nuiklesfil slmashinishaing
:kkita idesl mesanizod bo'ltb, wleming o' rtasida juda ko'p oralig imko-
niyatlar ba‘lishi memkin.,

Spirtlarga fosfor uehxlend, tionilxinid va fosgen Gi'sir stiinb
gaiaic birikmalar clishda Sg2 reakstvasi bilan birga ichki nuklzofil
algshinish 8. ham bodshi wumbin, Odetde o veakaiya quikdi
eriwvelitier shiiugide ketadi. Ushlameli asuindar sshtirokida cza Sy2
reaksiyaai ketadi:

_::}C-—Ol-} < SO

R

mC O S001 - He

-,

— Thedinls wr o \\‘

R s JM\’J’J ) =50
P i S Nz

/ o :

N

lighwec keofpoanyvad seclanat

'a" \ N
= 5 _x':c's. & "“(1 R ac FRTH TS ) ,// 7 s
'::é /}- "' . e~ ;‘" _::—- ?n_). -(__
s | Sl o

-

Ciam! henSis parasl vaskizoidgs
sdnesicod:

Apramon erifuvchilar S52 reaksivasi wchun golay  erituvchilar
ckanini yaqorida ayvib viwdis, Bundey eritivehilar galosiga vugorida
gayd qilib o'tilganidek, dietl oo, dioksan, |2~ metoksiotan, Letr-
gidrotisran, atseton, DIMIA, dimetilasaramid, asewonil, witrometan,
letrarnetilen-sulton, NMSO, eilenkarbonat, GMTEA kabi estvehilar
kitadi. Dhielelink o thazuvehanlik konstantasi 15 den kelta bo'lpan
apeown entuvehilar (vugaeridagi evitnvehilasdan oddiy efirtardan hezhoa
erityvelilur) bipolyar aproton erituvehilar deb wtaladi. Erisuvehiniop

114

Sielekreik atkazuvehanligl zarvadlasning o zaro Le'sir kuchi wakimimdan
by jins’l izotrop mubtiles o' panda necha marla Koruayishing ko'raatad.
Ular R-X substratsa donlentiruvchn w'sii ke'rsatadi. Ager bipolyar
aprelon edimechining diclehicik o' xazvchanlik kenstantas? 40 dan
Lolta bo'lsa {terametilensullon, DMSQ, edlenkarbonat} ulac ion juftla-
int (R'XY) dissotsiaisivege uctuutadi. Aprotan enitevehiiande kattonlar
yoshi bergarorlashadi, Anionjar esa bunday entuychilanda yomon
hargaroriashadi, Stunming uchun  bargererlashish gnieslamincg fenki
izilishigs, guiblannvehanligipa yoki “vumshea” ligigs bog'lig.
Aorolon eritivehilards viarming (ura‘unieshish daralest quyidagt
(alnrde crab boradt,
CHO = CHLO00 = CHiO < Cl 2 CN < BY @ Ny = GuliL Y = 1
CHCR.80, < 1 = 8ON
Subetiar R-X dagi & etil. otil. izopropil va uchlamcehi Bt
i lwas gatorda. va'ei CHz-X dagi vedorod stomiari bina. ikkia va
pehin meti! guruhlariga almasagen quiosda, Sy reaksiyasiming lezigi
| inayib boradi. Chuak: almashinish sodis bo lavotgan markaedy ug-
[erond atomi X ga gasams-garshi tomendan hnjum uchur fazoviy fibit-
don wsiladi. R gurubidogi X gnmings nisboten 8 helaudagi vedarodlur-
g etil ruruilangs slmashishi ham 3.2 resksiyasing givinizshiiruds,
[Viring sababi ham fxeoviy givinchilikdir. Yuyorida keltiriigan tfikriarnt
sinidalkillamming gidroliz seaksivazining lecdiklari ehizmasidu yiijgo!
cotrish mumkin:

\siz /e
b :\-l
o] o

ek 3 ~
b S

I 1 1 ] -
-CH: -0l (CHGCE (R0
Wi L Adkilealogenidiar gidreliz ceaksivasi tezligining sikil guruhlar
tuzilishiga hoglighgi

1Ha




Alkitbromidloming R-Br gidroliz recksiyalan uchun quyidagi
nisoly teziiklar anigiangan:

R--Ciy- 2140
R-CHy-CH ;- 17l

R=(CH L CIT- 3
R=(CLL)C- 10140

Ko'rinil mribdiki, alkitbromic R-Br dazi alkil guruii reetil-, ctil-,
waprepil- va uchlumchi-butil gatorids otegargande pidreliz reakaiyasi-
ng mexanizmi Sy2 cun Syl ge o'7gsradi. Bunda svval 3,2 reaksiva
sekinlashib boradi va Syl realisivas esu wezlashadi.

Reaksivaning teziik chizmasi, shuning uchon, U-simon ¢hizon
ho'ladi. Xuddi shunday U -simon chizmn yvadrosida maeli sazkiverdag)
afrinbmsaclan botlgan benzilkiosdiarning pidroliz reeksivasi ferliklart
ning, cirinhosurlargs bog'iiq chizm@sida hum hesil o ladi. ehunki by
qutorda Ram redksivening mexenizmi ofzgamili,

Demale, benzilxiond ywlrosidagi o'rinhossilarsi maxsus tanlash
bilan realisiyan Sil voki Sy2 schags ko'chirish mumkin, Benzilalurid-
wig u'zi ham Sp2 reaksiyasi shurvitida faor resksivaga Kirishadi. Buni
eraliy hulatdagi kvazi-r-ochitatung benzol vadresidapi co'shoi ge'sa
bop*laming pra-orditallari bilan ttashishi ocyeli wwshintirish momko

/'-\X
B
' t;-gf})' ‘E&:U
\ \f}‘- J-;-é 1
A0 <
l':'

Na fagat beasilxivrwllar, balki tormulasi qevidn keltinigan birik-
milar ham 8,2 reaksiyelurida yuger! reaksion qohilivalaa ewa:
CHE/=GL ClE—ClL N=U—=<H— Q=0 - Cla—,
. 141,
O=C—CH—C, O C-Lip—C
aHe DM

5.2 reahsivisiga b birikmalerdas? gonihiaming -1 manfiy ndultiv
s vl quiblanish ham ijobiy L' si+ kodrsatadi.

Nukleofil almashinish rediiyafarida R-X substrat tarkibidags
chigit ketwechi gamh X teskan reabsivada nukleodl reagent botlishi
mumkin:

R X YD e ey ¥

Shozing uehun X gurehiving  chicib  ketish - osonlizi vming
nuklenlilligiga teskari proporsionaldir.

¥ anemhning chigib ketishipa crituvest kully ta'sir kncisatadi.
Protna eritavehilards N X- vodored bug‘lari hosit batlizhi maumkin.
[ ning mustehkauplipi o rinbosar Xning “qatticligh onishi bilan guyi-
it galorda orsadi

X: JRBr<Cl<¥F<OR
Amuna, prowen erituvehilarda o rinbesar X0 ning ehigin ketshi
(uyvidegt gatnrda oriads
X: Qi <T~Br
Anrataz erituvelilarda csa bu cutor quyidagh ka'ririshnt olud::
FaCl=Br=1

Denek, o rinboserlarning quiblanuvchanlizt uniog chigib kotishida
Uit phemisatga ega o ganchalik vegerd quiblamvehenckka ega
bir'1sa, shunchalik eson ¢rigik ketadi: Masalan: -"OH,, - ONB. -"SRa. -

NI kebt kativn of fiabosarlar tegishli seytial gunthiar -OIL, -OR, SRy,
NI nisbatan sson chigib ketaci, Bu gunihior esa nukleofilligh juda
Lottt tufayli anionlar shekiida chigib keta olmaydi. Bu gurehiae fagat
[slotali shereildzging,  kation shekTni olgancan so'nguing chigib
Ceradi. Chigib ketuvehi puruining yok! anienning ichhi bangaroriashi
yugen bo'lsa, wning girelishi Jada ason beladi, Masalas, sulfon:! gurch
himcly oson chigib ketsvehi guruhdis:

o TN f‘l) Ot)
cate A < =0 < —w ST
a1 o o




R-X larkibidagi i irsuls
s I, : : 2 .X. guriiin (mesalan u palogen bo'lsa) Lyuis
Sislotalen Katalizacorligida vson siqib ehigurish mumkin, Ketelizate-
wng W'sied quyidagicha mshunbiniedi:

K=t - ACY s 3% eBypry o & &
g RE—C—2akL, 5= R« a0y

- Katzlizvorlarning, joulantivuvehi ta'sici uning, “qattiglig™ ashih
ooruvehi quyidagt gatords orlib boradi: .
SnCl; = BF; = ALCL = FeCls = SbC I

Optih fool be'lgan R-X vugeridagi ion jufi hosil bu'lisa bosc qichi-
davoq ratsemizatsivags uchiraydi.

S22 reaksivaiarda oraliq holut reapent-nukicotilpa nisbutan v ugor
selekliviikka ega, Bipolyar sprown: erituvehilanda uskicetiining sulvat-
lanish durgjusi yuqued bo’lmagankigt uchun aekieofi! reagentlaring
reaksiys ezl quyidast cumrds km;myib boradi: : o

CN > CH;CO0 = 3 7O » Bri= = SCN

Bu gator nukisofil rcngcmim Msu‘.h_l,lmng kaayib bovish qatoriga
mns keladi

SyZ redlsiyelarda reagen: dissotsialungan jon ko'rinishda faol
reaksivaga kirishadi. loa jufilar faol cmas, Erituvchining quibliligi gan-
cha yuger bo'lsa ©ion jutn shunchali ioalarsa sivatishi ‘Uwu bo'ladi,
V'.?dort.)d Salogenicd kislntaler tozlarining dissotsiaiznishi glogenid
Antwzing quthlancvehanlizi ortish: bilon arsdi,

Bipolyar apmton erituvchida Xeshi: nukleofi kuchsizini $iib
chigaradi, meselan:

Asegin

3 - . g 2
"‘—s:.-s.:. = Ll —— e L -ty

20—y + KT —2o0y poy 50K

Proton eritovehilarda  nukleofii-rencéne bilan  erituvehi ossida
vodorod bog'i wvujudga keladi va uukleofilning zarvadi kamayadi
Nuxleoll reagentlaming laollik gatard deyarli wskarigs almashed:: -

SCN > ON"= = Br > OH = CI' > | “» CH.000

e

Kuchli vadorad bog'i quiblansvehanligt kam, “gantighg” yugoti
aolgan anion bilan hesil 50" ladi.

Oson qutblanuvehan anionga eriavehining orzgansiu ko 1a'si
giladi. Masulan, hir pelogeralxildan buslina zalogena'kil olish -
Finkelshieyn reaksiyasi quyideg) englama bilan jfodalanadi:

CH:Br | LiF — CH,l 1 LiBr
CIEBr+ KO > CHCH+ KBr
CILT + KCL— CILCL + KU
Ru reaksivalas hir xil temiperaturada prolon er inveh - suvdi ida

cekin kedn, aprotan ervuvchi - atselonda joda wz keladi. Reaks:-
yalasming atseton va suvilagi msbiy wolikleri mes ravishda 8 10°
e ST 1,510 52 teng. By natijalar F7 va CF amion-nuk!eofillarming
suvda vodored heg' hosi! gilishi hisobiga faalligi heskin Lamavishing
co' et

S0 mexanignda heradigan nukleofil almashiaish redLsty A
hirbiside aralastunaydizan thiila fazada (masaisn, SUYUG-SUYUL). SUFNG-
quitie) otih borilganda fazaivraro kaalizalor (FAK) gouniladi. Orge-
ik erinpvehiler sifanda ko'pincha beneol, dietil cfir, elsetunitrl, dixior-
sretan, dixloremn, xloreferm wa b ishiatiladi. FAK sifotida torolameii
smmoniy wsoslart veki mar, krour-efidar getaudiadi. FAKning
vazifast suvds erigan voki getliq helda bo'lgau MeY mzi tarkibidag?
gukleolil ¥7 ni oraanik tezaga, ya'ni asosiy reaksiya sod totladipan
I'unga oty chigishdir

Neatriy atsetat hilan benziisiond o'rlasids boradigan reaksivani ohi

l\‘u'l.’l_\'lK Nairiy asetat suvda vaxsh eriydi, benzilxlorid esa suvda 813+
mavdi. Shunipg wchun vlar crandagi reaksiye reagentlas ikiki fasada
bo' lzani nchun ketmaydi. Renksiya ketishi uchon 2tzctat ionibi hen-
Fixlorid Fazssipn voki v engan benzel yeki boshga crituveht fazasiga
olih chigish erak. Bu vazitam kataiizator bajuradi Ager arslashmaga
et ibenzilammoniy xlerid (Makoshi kafalizareri) golinsa reaksiyy
Lot chunki katalizacor nukieofiim bug lab argemle fzzga elib chi-

wadi

T




Sied s

4 iy e oo sy ot e
= 3 FLNTH BN Vv, stanidlar, nitrobirikmatar, spictlar olishda hamda anion polin
| U000« DaNTTHCHLT suenye Tk THEIEUIEION « aEd chrlae, ssamdlar m e P % <
| B = [iishels va bashge reuksivaiarde am qe'tash meimkiz.
O anic e 1y ) Agar reagent-nubleol! bilan bog'lanb uni organik tazage olid
TR CHLATROCO + O o SBHAHLH, SRR e Sy chiguyehi katalizaomi Q bilan belglonsa fazaluraro ketwhiz diagram-

asini Stercs siki betvicha quyidagichs sasvirkash murmkin.

Karalizwor  silutida  Lraun-ctir, masalag,  dibenzg- | &krau 8

ishluti i hivohirid o g g couils 1 3 - = QNu
shlatilsa va reaksiya bir-hitida aralastuneydipsn fhkits faza da - gstige Oreenik faza QX R-Nue«RX QT'
suvug fazada o'tkazils: xatalizaina mexanizai cusidusicha holudi- ilery Gazn chezurast: Lk e TS
Jaltiq taze- Suy yoki qatdg fazar QX MNu— MX = QNu .
& H . . < o 3 | ey sulol
CRWR N B yenda 10X substrel, MNu-reagent va R-Nu-reaksiyis mehsitots
& o e s v 4
B N l A o T I l
Crte .yye T ./,,'.-' S '-,. 5 o . nree T, a
PuanaRs o ,l( ,L /:J =1 L‘ 1 Rl ‘T/ J L Misollar v masatalar A,
y 0 e By b e e o) B . 3 PETRT B % D werdfiet) . ’ N T N
.'; P g’ ® ¥ 2K s § Neoea wehin opiiv Jaol 95""’39"% suffatd -““td“ 5.)lv:0.'.z -q ' R .”“
S o . AN ] Gk Faciiike sagianit, markezly ugleeod onfigeeaisivasi (eshariga
T8 SR kbt reaksiva swvii alsetonda ol Sorifzonda esa PRGN
f SGN ' ' ) ~

gl faollig kam b laek?
Yeohishs Kuchli aublantiyeli eriivehi bo'lzan suvdy karbo-

)
| rv"#\T/b Sk ,.-d-\,_'gff-u

o

\t\V.f-.‘_U.,-}f- "'(]"'I\-“'\t.-J CHLIOD - Syt —e l‘;h.(.(ll"Ci!:':.Jlj 4 latini eson hosil bu‘lib. W kuchli ra:senmilanishini kutish mumbin edl
":'w’é'\,»-} | Antide reakaiva efie gorubige Yarania-o arshi tnmor.ldw: s}}lvf*.tlun?.-'m 10!}
NG - jit hosil bo'tishi bilan buradi. Bunday solvataisiyada 1sh.tu'uk ctuvclx:t
Ea bk o : iy molekulasi proton chigatin uglerod atomi bilaa nugiyiy hog' Lwsil
e N T 3 ¥ ! LTl % 5 G
1‘: /“ \lt\’ \f \ﬂ or Gl va el almashingan konfiguratsiyall uptik thol spire hesil aili |
b e Db s
)
L {\_.ﬁ\/l | ‘o < v ——n ot S
Ko'rinib turibdiki, ilksla bolda nasm kutalizaioer bir xil vazigani [—{)s —Ri=X —ell- ? —(E= —e WS - X |
bajarmogda. Biri o'z enionini nukleufi urionigi wlmsshticil: uni organik L 4 ‘

Lglernd konlguisrsivasi almasringas in a‘:‘.xulf)l . _

I(:uksiyﬂ etsetondi suvda olil morilganda ngterodal solvaiicveh

Aelon nagiqiv bog hosit gila olmaydi. Ifagigiy bog® hozl bo'lish

i suy molelulsst murekbab efic purahi be'igan tertondan nalerod
S hufem gitis konfigeratsivesi saglangan wahsuicl tosil gitadi:

fezaga uhin chigsu, ikkinchisi nukleofil kation] hilan kempleks kation
aosil ik anforni komnleks tuz shaklida proanik fazaca o*fkizadi.

- Nubleefll alwashinish reaksivalasids fazalacary kstalizaing golla-
walishi bu reaksivalarn: fagal pemogen fazada e, calki gelerogen
Teeagu ham o'tkazish imkonivatini berd: Fazeierara ha:lsli;mi ou.('liv
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Ugiered konfiguratsiyasi sagiangan mahsulot
Natijada bu reaksivada aralash mahsulet hosil botlib, uning optik

faniligi kam bo'ladi,

2. Quyidagi biritonalardag! brovoting SaroSalebamiizi gasi warah-
da a'zgaradi: J-brom-2-metilpeaton, 3brom-2-metiipeinen-2, 4-brom-
2-metiibuizn-27

Yechish: Romning reaksion qobiisval: voki izs.zmk.a".uhunligi e
dagi tamihda kamayib boradi:

Cla—C=CI1-Cl&Ee = Cil CH=CH—CH—CHHr = IH,—I.=?—L h—Lil
. éll; (‘u.

Lbrom-2-wetiibtes-2 S-hrom-2-metilpentan  3-bronm-Z-meliipenten

4-Rrom-2-mctilbuten-2 dag: brom atomi (bunday brom atomi allil
holatdagi brom atomi ceh etaladi) nukleofl alroashinist reaksiyalarida
Sul reaksiya sharoitida ham, Sy2 reaksiya sharoitida ham yugori tanl-
iikka coadir.

Syl reaksiyas’ sharoitida karhokationaing aosil ko'lishi osun
bo'ladi, chunki molekulada mushat zaryadni stabilinshda ishtirek eia
oladigan gu’sh bog® mavjnd:

B
"\ B
0O e e B, e QU o
CHy A% CHy

Karbokationning bunday :kkila mezomer holatlanda ho'ia olishi
nariiasida ikkita almeshinish mobsulot husil botladi:

~

$
L Ol —C=CH=CH—Y 2, L‘.H,—JZ—'\'H=-ZZ!I

1,

13 [ &

S5x2 repksivasi shaoitida cra 4-brom-2-metilbuten-2  zalishi
nxshash, amima qo'sk bog': bo’lmagan 4-brusn-2-mellpentanga nisha-
I vigert resksion qobihivatinn namoyon giladi.

Birinchiden, gn'sh bhog' tutgan uglevecorod qeldig®i reaksion
imrkazdagl velerod atomida muskal zorysdo: oshiradi. chunki bu gurul

I a"sic ko' reatadi, naciada nukleotilning, rujumi osonlashad:

Ikkinchidan, oralic haladapgi uglerad wtomining kvuai r-uchiisli
cleftronlac gotsh bog'dagi p-orbital bilen watashish hisubiga reaksiys
lezdnshadi.

L-Brom-Z-metilpenten-2 arkibidug: beumping reaksion qobiliva-
nng eng past ekanbgin brom somi peelekmronlaniving qo'sh bog!
oleatrenlasd hilaa mezemer tutashishi hilan wshuntinlad::

Gl —ll'=(l' —Cl-Cll,

il w—'

Elektronteming bunday tutoshish: vglerod atomd bilan bromning
bop lanish  ustsbkamligini oshiradi, bu csa bromning  reaksion
qubntvating pasatiadi.

i Menlbamid, efthromid va  izo-propiloromidharning  gidioliz
eakaivas uesun tezliklarning quyidagi nisbaclari olingan: 2140:170:5,
[ o fumot er qaysi reaksiva shavoiclart uehuz olingan?

Veohish: Gidrobiz recksivasining legdigi metilbromiddan etilbro-
i v szepropitbromidis tomon kamayib barishi nukleofiining al-
e hinish sedi be'lavotgan uglensd armige huinmining quviniushib
horayotganidan delalat beradi. Bunday giyinlashish fagat Sy2 sha-
tiliida, aralig kolanicg fazeviy givinehitik eyl hasil Ho'lishi yivin-
[ bpnnda sadir be'ladi. Chunki. otil guruhao bitta, 2zopropil gurubdi
(bt metl gursh vralig helat hosif b iishiga fazoviy osqintk giladi.

R =%

R=R'=H; R=CH,, R'=H; R=R'=CH,




Jadvelden ko rinib turihdiki, yadrada elekreonodonur oivinbosarlor
So'lzanda renksiva Sylsohaga o'tib, alkinitdining nisbiy migdon
oitadi. Britevchiniog quibitligiad oshinzh bilan alkilzitritning migderin
vanada oshivish mumkin, Reaksiyani disnetilfunmanid yoki dimetiisul-
foksidda KNO, bilan o'tkazish hamnds, yadrogo elekironaksepior o'rin-

-----

ya'ni reakzivani Sy2 sohagz @'liq oftkazish mumkin, Xuddi shunday
natijelamni Kolbe bo'vicka nitriliar sintez qitishda olish rmumiin

S_\;.' roaben et 5% ’\.—.;::

~
Svon mokdw sharcd
_ m =N

Fenolvarlami alkillashda reaksiva 3,22 mexanizmda borzdi. Reak-
siyada C- yoki O-alkilmahsulotdaming hosil botlishida erituvehinng,
kationning, hamda alkil gurubining xarakterd katta ol ofvnaydi U voki
bu moddaning husil bo'lishin: “gatitq™ voki “vemshog™ kislnta va ases-
lar tushunchalaridan foydalanib twshuntirish mumkin. B mulnhazatar
reakstyalumi  fuzaloraro Kaweliz sharoitida o'tkazilganda ham o'z
kuehida geladi,

Yugoride ko'rib o'tilgan reaksivalar to'vingan vglerod atomidagt
{ya'ni sp- gibridlangan elskmonli nglerod stomicae) nukleols! alma-
shinish reaksivalaridir. Ta'yinmagan gainid Dbirikmalarda -sp*-ubrid-
lzngan uglerod atomidagi nukleofil almashinish alifasik gatonda aimalda
sodir 5o’ lmaydi. Chunki CHA=CH-X ka'rinishdagi hirikmalarda % au-
rehoing nukleofl]l almashinishi o'miga go'sh bog'ga hinkish, poli-
merlanish ceaksiyalar ketads, chunki X-gurubt (masalan, Cl-) uglerad
atemiga mezoter La'sie fuluyli juda kochli bog' langan bovladi:

N IR PO L P
EH=CH—C): == Tl 02

Coqz-Hal ke'rinishidagi aromatik galogenid birknslanda benzol
vacrosining barqarorliligl twryl nukleori] almashinish sodir ho'ladi,
roasalan:

. LH

.
O - \I

’lh‘ e}

ot
H 7 ¢+ waon L3
e 25

Amwa bu reaksiya vagori temperanra va bosiz estidu qiyiniik
nilan sedic ho'ladi. Nukleofil aknashinishni osonlashtirizh uchun galoid
aomiga nisbatan v+ va n-holatlarga Kuchl slekironcakaeplur punihlor,
masalan. -NO,, -ON, SO ganihier kintthad:.

o,
b

i 0oE

L NGy pugl ';’L\v’_:‘iDy
Al i ] PR
S oot ,
Lo, tex

NOs guruhilar soni ke'p bolsa, mesalan, 1,3, 5-trinitroben zoida,
patio vadorod stotnint ham nukieolil almashtirish mumkin:

H WH
1
(l;N 5 ,‘r"d;"“ N (}-‘N.\,_\_ NGO
T ]/ | ONuOR —— = ; |r * Nl
;'k:r/ e
MO 1!“:';

Benzol vadrosidy elektronoakseptor gurshlar befipande vodorod,
salosen awomisn, sulfopuruh -SO5ELL nitrogurvh -NOy dar nukieatil
.xlms-s'.'.inzlshi smmkin. Yadroda nukicolil almashinzsim ososlashiruy-
chi elskironvakseptor gurnh ho'lmagan vaqda reehsiya degidrobenzel
wralig birikewasi hesil bo*lishi bilun boradi {Arin tmexanizo, Barner,

1958-v.):

i f'JE!
.__7-_o-'L--._ I""-. r_j__,_._,—.,_ﬁ___,,J.)H ;
2 | o — = | I T
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Misol vs masalalar

LA ondlardan BE Ehtirokidu KP fa siv suivih aifoedior
aitl Dolmawdi. Kealwion avalashmaga ShE, karalizatori do'siilsa,
reaksiva dedadi Nima wehia?

Yechish: Finkelshteyn realsiyesi bo'yicha xinedllarn: (lendlarea
orolua eritevehilards aylantinb bo'lmastigize sabah reahsivaning S.2
sobada bolishidiv. §bF¢ Kaializatori la'swida oza alkilxlond kadokuton
hosil geiadi:

R-Cl = ShF; — R'[ShFCL)

Mosil be'igan karbokation Syl reaksivasining omiig matsulot
bo'lib, u Kemblyum yeidesi bo'vicha elelirun schligi katta beflean
nukleotil bilan, ya'ni Ror-urien: bilen reaksiyags kivishadi:

R' ' Bf = R-F=H'

Shu nsel bilan sanoetds muhim ahamiyeles ega be'izan ftorddosl-
kenfar clinadi:

COlL+ ShF; > CCLT + [ShECIT
CO: 1 HIY > CCLF +H

2. Brilbromid v cchlameni batithvonadiordan yugors wnum Sitan
spirt hosil qitish wckun bromidiar gidrolizins ganday sharoitlarde o v
zish kerak?

Fechish: Lalbremid birlamchi galoid birkme boaflgani uehun uning
gidrolizi Sy2-reaksiya sharoitida o thasildi. Buning uchur unga jsh-
goming suvii-spirili eritrmay: ta'sir emirciladi;

H-0 - hi
CH:—Ci-—ar - ROK i

—_ e LRz MR —OH - KBy
§\,- rexborien

IRKinchi gulogenid = uehlamchi galvid bidikma, shuning uchen
uning gidrolizi uehun S, 1 reaksiys sharoin varalish kerak. Yugoridag!
sharoitda u osonging olefioge avlanib ketadi;
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Unden spivt olish uchin unt suvning o'z bitan qavnatish kera:
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3 Krenidslorisd bitan kaliv sianid crasidage reassivaning af sivdagi
) ceaestiisalfoksiddagi, v veksandagy asosty wo nalishi gandoy?

Yechish: Krovxdorid CHi- CH = CH - Cil ~Cl Guibli va jon-
lnatiruveht srtavehi bBotlaan anvda Syl mexentani bevicha gidro-
alanadi va teotsianid hosil giladi:

l]:\{:' 1
Cily CH CH—CH.C TP Cih—CIi=CII Clf; +« Ol
My
O G- CH= H— Ha— N
Cliy—=CH-CH-CH; — 5 5 2
| L CH;—CE=CH—t ":ﬁ.l:]‘
~+
L CN OOl CY,
| e
Cik—CIl- CH=UH, R M
T e CH—CH—(H=1H,

0L
Bu sharonda wéet xil mahaulet 2osi! bo'ladi, chunki oraliq mabaulot
cilatida hosil o' ladizan karbukabion izemerlanib hoshga karbokaliongy ‘
svinnedi. Hap biv karbokation suv va sianid anion bilan reaksivaga kiri-
v ikkitadan 4ta mehsulot bosil giladi. Kornhivom goidasiga binoin
Lirhokationlar sianid jomi bilan nivillar emas, aalki wornoicillar host
diladi,
Krotilxlondning kaliy sianid bilan dimelilsulfoksid yoki geksan
Cltmnsidagi resksivasi 532 mexantzm tovicha ketadi va yagona
mahsulot - keotiisianidnt hasil giladi:

Rt S G )
S e e e - ase man L eTE
UM = CHRRATHC: = XCX == - QLR =T ORI il

Sx




4. Quyidagi Dirikmeluming naiy mentat hilan peabsivalan teagla-
malarini yozing, Realsivamrg nasialerini tushomiving: 1) 24-<dibrom-
nitrobeazol, 2) 23 4-udomitrobenzol, 3! 34adinitroanizol, 4) 2.3-
dinitreadizol

Yechish:
NGO S
-7 .f-'L:.:.
[5 - CHNA — | el
P Mo 2N
Y D.' ‘T ‘E’:
= C0H:

Kuehli :aanfly induksion (-J) va manfiy mezomes (M) 1 sir tufayll
nitro-gurnh ¢'ziga nisbalae p-holutdagi uvglerod atomidagi elekimg
zichlikni kamaytivadi va nukleofilning hujumi synan shy uglerod
atomiga bo'ladi, natijadi 2-brom-4-nitroazizot hosit ba'ladi, wellolatda
elektron zichlik nishatas kam ofzgarpand uchun undagi bram atori
realsivaga kirishooaydi.
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Nitre- gueubning (-I) va (-M) W sin p-holatga nisbazan n-holasda
kuchli be'lgani uchon almashinish v-helatdagi uzlerad atomida sodiy
bettudi va 2-nitro-S 6-dixloranizol hosil boladi.
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Bu reaksivads metoksipuruhies misbatas m-holatds beilgan -N0s
puruhi metoksi guruhga slmashinadl. Bomng sububi bir tomendan o
NO; gurehi, ikkinehi temondan m-CH3O ~gureli bu uglerod atomidep:
elektron zichlikni kammuytiradi ve 2 4-dimetaksiniznbenzol hosil bu L

o
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i Meztoksi-pureh o'zining mushet mezomer M} la'sin wtayh a-a0-
ludagi ug crod atormida elekiron zichlikn eshirgond uchun bu uglerod-
dagi =Ny guruhining metoksiguruben almushinish shtimeli kam.
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o-flelaidags -NOy-gomaining tazoviy ta'sir tutavli metoksi goroh-
mng mushal mezonier {FM) 12’2 o-fnlarda kamayadi. Bu holatga hir
wrmondan metoksi gurex o'zining aantly induksion {-1) 2’sir bilan,
ikkinehi tommondan -NOz-guruh o ziming {-13 v {-M) la'sim bilan ook
tealil almashinishni nsenlzshuradi, Shunday gaib nukleoll almashinish
reaksivasining chtimelligt metoksi-va pitro- gurchlar talgan ugierod
stomiarining o' rtasidagi uglerodda kettarcgdin,

28, DLEFINLAR VA AROMATIK BIRTKMALARDAGI
ELEKTROFIL REARSIVALAR

Olefinlarda va aromeitk yadrode oson gutblaneyehian -m-e¢lekiuntar
maud Botigantigi ushun war Lyws aseslundir. Shuning uchun ular
birnehi navharda kislotslar yoki Lywis kislotalar: (elebiruliilary bian
ceaksiyvaps Kirishadl va ularuchun elskicofil Diskish va eleiinofil
nhmasiinish realsiyvaian xos,

Olefnlas voli aromatik birikmaleming elektrentl bilan o'zaro
i sirlashevidan beqgeror addukdlar (m-kompleksior) yoki Karbokationlar
(eekumplieksias) hosil ba'ladi:

B U 6 1e oh— — ———
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n-kumpleks i-kempleks
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Bu kKomplekclar bir-birigu o'ib lerish: munkin, z-Kempleksiarda
qo'sh boz® voki womatik yadro elekironluming donori. islota csu -
agscptor rolint hajaradi. Shuning vehun =komplekslane denur-akseplor
kumpickslari yoki zarvadring ko‘chishi dilan hosil ho'lgan komplekslar
deh ham ataladi. w-Rompleks hosil bo'lgunda clefinning dipol mementt
{quililifigi) ortadi, atumu olefin bilan kisleta X' orasidect masofa addiy
a-bog'ning vzunligidan anelia Xattadir.

z-Xampiekslar suv yoki boshys esituvehi bilan suyultinilganda
dustlubki moddalar osonginag, ofzgarmagan holda zjmalik chigadi, o-
Komplekslar kislots sniont bargaror be'lganda hosil beladi. Masalan,
benzal bilaa UF ¢'rlasida 7- kompleks hostl beladi, BY isherokids esa
1 o-kompleksga o'tali, chunki BF, anioni barysror ariondir:

il

2 e BE,  ANE
| ——— bl T [ LU
S S Y
x-kompleks a-kompleks

Frilendagl vedarod aromlari merl yoki alkil surultlarza guocha
ko'p almashgan he'lsa, uning asosiiligi Swnchalik yugori va kislowlar
briun resksivasi shunchalik nson dboladi. Oletin bilsn reaksivaza kivi-
shavolgen Kislota yuochaliX kuch bo'lse. u shuncha osen reaksivaga
kirishadi,

Oletinlares clektrefi Licikish va smemaiik vadrodagi elekuwof)
almushinizh resksiyelast hem n-va a-komplekslar mosil bo'lish hos
qichlarint o°z ichiga aladi:

5o 5] i |
:;czc:" § Xy a;z"“:r,fn"z—r T SRPONES T o, T
. - T \ - 7553
‘?4..* 8 X ¥ X f
¥
J
n-kampleks a-komplieks malsulot
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R reaksivalaming fargi shundeki, pirovand natijada olefinkarda
birikish, aromafik vadrode ese wlinashinish rcakziyelanning maksu-
[l hosil bo fud:,

Flextrofil reagentlar sifadda quyidugilar ishiatilishi mumbin

H-1aul, FSO:H, H-ONO,, [LOCOR, HOH, HOR, Tiai-Hal, BrClL
(L 1-ON, J-SON, NO-CL ArSCl va ik,

Olefintarga birikish reaksiyalunda Gammet englamasicagr neak-
yiva kenstantasi o manfiy qiymatga ega bo'ladi va u oralig mehsular. si-
[afida karbokation bosi! bo‘lizshini korsatadi. Elektrofil birikish reak-
iyasining oralig mahsnloti bo'lgan karbokation faol zacrovhs ok, u
peaksion oealastmadagi nuklecti’ reagent, erifpvchi bilan ceaksivaga
Lirishishi, izemerlanishi, ofefinga avianishi mumkin, Masalan:

AT -

Si—!

Ol A= C==Clh = UL T ('H,—(Tl%_.—C:t:C'lI; e
CIfH; CHy

et

-

CH—CH~—Cll,- C)

! <l
' o AT
= L H=—Cl C=CHC .
g% U H;—Clk J CHLO \\\IU:'
:H5 H‘\\ CHy
A \‘ . Oy "
I: AH' C:I:—C}l; ‘_--\. L«—'l.
on

¥

Oy CE=C— 0160 CH—CH—C=CH
L




Yengi olelinlur hosil ho'lgandy olefinlards ham  ulowshinish
reaksiyas: sodic bo'ishint kotsamiz, Ko'pincha bundsy wipushinish
revksiyalar A= va polinlkietilenlanda sodic bo'ladi. Aramasih birilun-
1ar eleklrufil reagerilar bifun recksivaga Kirisheanda olingan as-konmip-
leksfardaz yane barqacne arvmatix sistoma bosil bo'lishi tufayli fegar
almashinis’ reaksivasining mahsulol kosi! bo'ladi.

Galogenlar yatorida eng. Xuchli elektrofillic fondadie, Enp kuchsiz
cickeratil bo'kib iod hisohlanmli. Uning clckmrafilligh brom voki xior
vordumida avalash galogenlar olish bilan oshiriladi. Masaln Jo ma
wisbetur Br-1 3000-murta, J-Cl esa 10N000-mast faotroqdic, Olefinler
bilan Losil bo'ladipan wova o-kompickslar hy hirixingiurde todaing,
ishtirvkida hosit bo'ladi, Culogenvedoradlarning eiehtrofilligi kislota
knehiniug ordshi dilan ortadi:

HF <= HCl = H8r < HJ

Ularning  reaksivaga ldanshish gobilivatind Lyuis katalizatoclan
Go®shib am oshirish mumiin:

H-X 1 AlCL - HTALXCI

Misollur;

1. Endvindl ofiri nitroform FO(NG), bitan reatwbpsa Sirishyunda
bir-Eiriga 2.7 wishutdu bo'lgan ikkitn izomer mabisielot kossd be Tadi.
lor  genday  wmaiswlolor?  Reaksiye  tenglomasini vozing v
tsfioniiring.

Yechish, Nirotorm

<uchli Kislats avssusini namayon giladi. Uchita kuchli slekironcalseptor
nitre-guceh st ostida voadorod }.isiu'.ugi xoasaps ega bo'lib olefin-
large vodorod gulugenidlarga o°xshab bivikadi. Reeksiva fenglamasi:

(b=l UM - U=y — > Ok CH=D=CFk | Qe—CH-0-Giik
N QN

U
Hu rexksivade Markoviikov godasigs teskart birikish mehsulot
(11} ko' prog hosil bo i, Buagza subub C{NO;), amionining hagmi Katta
botlishi va fezoviy qivinchils tufayli o'rinbosid boimegon uplerad

i

aerniga ko' prog birikishidir,
Reakaiva mexiizni:
HE=UH-0- Cobly = 0Ny = CZI_--; CH 10— g

O K
TaCdNo,
. -CKN(.';J; oy
o2 "-':’3‘-!(; »,(":l-:—(:—t'._.llm e il —CH—0-C5lls -
\"( éfN"J-;!;
0

COQIL CHy = e
¢ NN (HE)

. Eletinfarga paiagenicr binkkanda bicikish pachelolt bilan b-irg:f:
wodarodning  guingenga wlmasiisishi oo Nusatiledi ?}rt-mazef.:.'effrA
feaning xior, bromxlorid v ivdxlorid bilun reaksivatarde alinashinisk
reksiviast nanssdatining nwoni gayal tarliivia ol boradi? :

)"‘;echish.' Adtashinisa resksivasi mahsulotinizg ko' p-karoligs nealig
lowbakasiondagi zarvadning delokailanish dargjasiga numd.u.unga bog'-
1 bafleen kation arkibidugt met! gurshlar vodnradlarinng prown-
lanish denyasipa hog iz, Hosil botlishy mumkin butlean a-kempleks

quvicugt ke rinishlarda bo®lishi mumkin:




"Hy
Hyl il . )
'l‘l‘::&:ﬂ'{(c:t-: - Hil o—== lh(.‘—-.l;-l — Nl
i = frat City
UH;
CH, G o=ty
A S T Fal 1
00—t L R 3
Ve o o —HE
Ha{ Chiy

Ko'priksimes vraliq karbokstion Zwsil bo'leanda delokalienish
yugori ba'lib, prolonntog chigib ketishi qivin bo'ladi. Bunday fon
odatda CI™ - Br' < I' gaterda hosil ho'lishi esonlashadi, Zaryudi
delekallanmagan karbokation hosil bulishi esonligi feskir gatorda

CI"= Br = I' orlib baredi. Demak, shy getords protonning chigib
ketishi esonlashadi va aimashinish rahsuletining i orlib boradi,

Xlor, bromxlorid va ind<osdkic letrametilotilen bilan reeksivasa
kirishganda moa mviskda CI7, Br, I' lar elekirofil TERRENT vielingini
pajaradi, Protopning ehigib ketskids b galogenlarning elekiroman-
fiytigi bam katta ral o' vnaydi

Demak, ulmeshinish reaksivasining mahaniot vaumi reegentlaring
auyidagi gutoride ortib baradi:

Cl-J = Cl-Or = CiC

29, OLEFINLARGA ELEKTROFITL RIRIKISH
REAKSIYASINING MEXANIZMIE

Olelnlarga clektofil birikish ikki bosgichil reaksiyvadiv, Teelisnt
belgilovehi sekin amalga oshadigan bosgich bu kicbokation hosil b’
lish hosgichidir:

v

. - - L sthia l
I X=C o= Xl =—= —C-C~ ¢
A -y J l_ =
o - Q
e
13s

e — g T s I S R W

-.jt-—L;— - —e—‘o- - (’: J—

& & i

Karhuiation reaiesion aralasimadagi suv voki spist kehi eritevehilar

bl vangi molekela clefin hilan ham resksiyaga Kirishisht va izo-
b7 ’ i)

T

merlanishi mumbin:

1'1 > "l < Xl}h’
RSIF L)
Tl i
e ¢l oon
| = e=cr
I - catak

fi—or—
O

|

|
—

Olefinturga suvaing islow katwlizaiorligide birikishi B karbe-
kation hesil bo‘lishi bilan boradi va uning tezligi reaksivaning armumiy

wezigint belpiluvdi,

30 MARKOYNIKOV QOIDASL TO'G'RISIDA
Nosinnetiik tuzilishga sea bn'lgan olelnlaga proton Kislotalas
Iirikkands oraliq mahselot sifatids haosil butlishi smimiin bo”lgast ikkita
lrhokationdan cnergetik suqtai nezardan gulay he'tzan karbekation
howil ha'iadi:

CH=CL Clls + HX == {H,=UH=CTh 3 —s= CF=CI- ClE:

Reaksivaring du vo'nalishi Markovnikoy guidasi aomi oilun wa's
e, B qoidage ko'ra Kislofaniap vodored alomi eng ko"p vmlm\o.d
gonlangan welerod atomign birikadi. Bu geidani quyidagt elekwofil
ceagentluming binkishipa ham go® dush toomiin:
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H-X (H-Thal, H.Q7, H-0OS0,11, H-OCOR)

Hai-OH {Cl-CL, Br-OH, J-011). J-C1, B~C). J-Br,

X-Hg—X lllgCL-. Hg{()COCH;};,?, H-BH,

Markovnikov qoidasi bo'vicha boradigan reaksivaning faniiunish
caargiyasi unga teskari ceaksiys tanllanish energivasidun kichik bo‘ladi,

Markoomiloy gotdos: gyidasi Sollorda Suziladi

1-Qo'eh bor® migan uglerod atomi slekironoakseptor zoruh bilan
bog'lanpan bu® sz, masalan:

2.

CHECHE-CTy ¢ HX —— CHX Ol

CHSEA=NCH T * 1K ——t0 CHN-CHy= NG

Clh LHI—C0R HX ——e LHX CIL—CUR
R=alkil, O[T, O-alkil

Bu reaksiyalarda hosil bo'ladigan oraliq karhokation Markevaikoe
qordasiga teshari birikish naiijusics cacrgetil, jitatdan qulay va bargajor
b ladi:

CHy=Cl—eCE; = 71 === Ciy- Clh—eik, —X e iy =0,

Markovaikov goidasi boviche f0sii bo'igan karbokation aoGaIur
be*ladi:

Cliy— CH—e s,

Shu sahabdan reaksiva Mackovnikov qoidasize teskar ketud:,

2. Nozimmetrik oletinlarga 113r hava Yislurodi, yorug'lik, peroksid
bivikinalar (&'sin nstida Markovnikoy quidasiga feskur birikadi. Reak-
siyeni by shuroitda o'rgangan amerikuiik olimning sherafiga by hodisi
“Novashaing peroksiidli effekei ™ deb waladi’ Rezksivaning Maikovnikoy
qoidasipa teskari ketishi uning radikal mexanizmvdy borishi hilan 1e-
shuntiviladi:

1H-F: *+ €y ——= Ca = 2B

H--Dy —— = 4 ¥
ColyCH=EN, o Br — e CH=CH—ClgR
Clly-CH=UHstle + H=% e ClL-Clp~CH % 0 Or
Kistorodning burday re’sicning oldini clish uchun aralashmaga
ABr; kutelizaton qo'shilss, o fon reaksiyani teziutaslt
Xurash reaksivasi bo'yiena oraliq ixkilamehi bavgaror rdikal hosil
b tdi, Hosil bolishi mumikin bu'lpan biriamchi radikal

cu,—lzu—én,

g beqaror va enersetik phawdan neculay. Shunmg
uchun resksiye  Markovnikoy goidasiga leskari ketadi. Vodorod
salenenidiardan facat HBr binkkandagina peroksidli eftekt vz beraa.

3. Nosimmetriz olstinlargs infergalogeniar birikkands simmetrik,
ko priksimon palogenenty wzilishli sarbokarion o] bo'lishal hisubiga
Markovnikov goidas: buziladi. Masaten:

Cla—CH=CH, 3 -1 —— CHy—Cli-CH € — %
\“ N
e iy —CH=CH—C1  CH—CH=CL]
1
Natieda arslash mahsutot hosil hotadi.

4. Oletinlarga elektrafil reagentning birikishida Merkovrikov qui

it hetvicha bomdigan resioiyeps fazoviy qiyinchilib ugtilse ham u

hoesiadi. Masalon:

iy Cikow s
l ~ /e .,
ViU H— G Lzt Ry — 3 Bi—H—CI——CH; -

1 B ‘..“-;
['l:t

(lfH,

| CH—0 1G—LA=—L - CHy
S
U
By




(irmahsuloming hosil bo®lishi oralic belatda stmmeizik, ko'prik-
gimon, bromoniy ka‘vinishidag karhokativa vojudes kelishi va fazoviy
givinchilik tmfayli unga meranalaing hujomi Mackovnikov geidasiza
teskari amalga oshishi hilan mshuntinladi.

ST LN

CHakC-CH—CHy 0 e (CERRC - CH-Cly O,
e ah iy 3
A

Olefinlzrga sleXkirof] birikish Gizoviy phatdan bir lomondan {zin)
va tutli tomondan (anth) sadir bo®Yishi uankin,

Bu reaksiye to'rt xil arasliqQ mahsuinga olib kelishi va shunga
bincan u fezayviy jihatdan o'7iga xoz ketishi mumkin,

1. Simmetrik, ko'priksimon karbokarinnning hosil katlishi:

Y
.

- A o)

e LIy
fl-‘";c\
R

X

s

Bunday kationga nukleei®! ¥ fagat garama~garshi romondan hojum
gilisht mumkin. Natiiada “anti” birikish sodir be'ladi, Marknvnikoy qui-
dasi esa buziiadi, Bunday tn galogenlar va mtesgaiogeniaming biriki-
shida hosi? bo'iads,

2. Nesimme!rik, ko' priksimon karbokalionning hoss! bo* shi:

Yo

Y
ey O 4
/'(-‘",-"‘-\.

X

Nukieofilning hujumi yaaa qacama-garshi (emundun sedir bo®ladi,
Narijada “anti™ birikish kuzatiladi va Markoviikov qoidest buziimaydi.

shunday kechad:.
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1 Ta'r zvenoli oraliq holutomng, hosil bothishi
W
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Natijadn reapent sin halatds birkadi, Muarkovnikoy qn.idus'i eﬂa
huzilmaydi. Yodorod galogenidlarning quibsiz erituvehilundagi birikishi
shu mex'snizmda wezadi, BHa ham shunday hirikili-

4. Klussik Karbokationning hosil beTishi:

i
. Var
; F
\.!t'

Natiisda harn sin-, ham anti- hirikish sndir bo'lib, Markovaikov
< g

qoidasi huzilnaydi, Olefiniargs Suv. soirdlar v karbon Kislotelaming
ainkishi shunday kechadi.

Misollar va masalalar 45 .
| Quvidagi  bivikish  reeksivalarining tenglamalarini - yozIng.
[ ealsiva maheolotlariniug hosit bo'lishin lustunisng.
O
i Cl:.-,—{.“"":l”: L'L-

W) RN A=CH, ¢+ W ]

W RN SCH 1 —— ¥

\ CH=Cl{

. e Ha0y 7o)
| IJ - D — -
o,

Yechivh: 1) Propilenge suvli erimada xloming birikishi xlorning
leltrefit birikishi bilar boshlanadic
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Clh ClI=CIk « ) —= [Hl—l'.l‘l1 Cl; == Cliy—C1—CILC) 1

Tl R
o e

Husil ho'lgan oraliq karbekalion eritmuda maviud be’igan barcha
aukleolil rengzentiar bilan reaksivapa kirishadi:

CHy=-Cli—-CICL T — UHy—CH-CI:Cl

l ol
HOH
- Cl—ClE—CHL0

H

18]
Shuming uchun bu reaksivada 1 2-dixlorpropandan tashyari |-
xlarprapanal-2 ham hosil ho®ladic

- .
2 b CHAN=UH=UH = [T——% ) {CHy)-N ClL:- CIE

Bu reaksive Markovnikov qoidaziga reskari bursdi. Buning sababi
go®sh Bog® wigan uglerod atemiga clektronoaksepier o' vinhosar iimeli-
lammoniy  guceii  {CILEN birikkan, Bu  gurub  seaksivanieg
Matkovnikov quidasigu (eshari birikish natijssida hosil botladigan
oralig karboXation vryali ketistiga sabah botieds, chunki Markavnikow
goidasi ho'vicha hosil Bo'lisht mumkin bo*{gan karbokating niheyeida
begaror bo*ladi:

I (ClhfN - CHCly * Hge—tt 3 (0N —CliskH, =t
fi—1
T (CHN CE=Cl% . ) e 17 (R Nty

J ning boshgs uglored atomiga bivikishi fazoviv jihadan w'siqaa
ham uchravdi,

3) CI-CH=CHy Vinilxlendga [13r =ing sirkishi Maikovnikoy
qgoidaga muvolig Xechadi, chuxks xlor o' zining mnshat mezomer (2751
bilan araliq karbokationning stabdigin oshired:,
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Py
R s o B I A ——
CI-CI=UH, - Wi o == OOl o= A1 UH=CT,

LT
i
e C)—""LH—(]Ja Br — C=CI1 CHy

,Q—

r
43 Surolning suyoltiniigan suifal kistota eriasice furmaldesid
bilan (nksimetiliash) reaksiyust benzel yadrasiga bormaydi, chanki ben
201 halgusithpi clebicon zichik vinii gevshining maady induksien (- k)
e mnenliy mezomer [-M) #'sin tuleel gotsh hog dugt meii’en gerehiga

vigriladic

Farmaid=zidga proton burikishidan husil bo'lgan elekaoli zareche
oksimetil “CIL-OH kutiond aynaz shu uglemd awomiga hivikadi.

Ch=CH; v CH—1)y CH,—O1
4""\/ : T,
J Cip CH &% | [
-~ .

.’

Hesid Bo‘lugn oraliy karbolarion suvni inukleotiai) biriktirizhi
natiasida diel hosil giladi:
; . CH;—CH _CHCH—CH— Ot
UH—CT; -CH; Ty

—_—
| ol — lt:,»,x"



Yugoricda hellisilgan salabes ho're stiralai xlognetillush reaksivasi
hamn vadrega vo'nefmavdi.

2. Buten-1 ga metanol crumasida brom wsir enivilyanda Sremning
pivikish mabsuietidan tashyact 4:7 nishatda ikkite bromefir hosil boludi-

CEHiE
CI = H—CITClly, - iy SoB0H

CHCHy CH—ClL,—Hr +
+ CHy- Cli—CH—IHMr 1 Ol —CH—CH—Cy - OCH
(ICH, I
1 oA
Reakstyaga 3.3 -dimevibuten-1 olingends Markovaikov yoidusisn
teskari birikish natijasida hosil bo*lgan bromefimiag { D uruan qanday
o'zgacadi?
Feckisk: 3.3-Dimatil-binen-1 ge brevining elelrofi! bivikishi nati-
jasitha uyidagi wzilishge cga botlyan kardekation hosil boladi:
S Ciny
CHy {:--cna':u; ' By g—o Cn,-—cl:—cu-"'ff;lf; =
CHy B g O A=

CH,y R
== CH—L—CIl Clh 0 == (Hy—i cq—,cu,.nr
KRN vk B

, ) om

Reaksiysning ikikinchi bosgichida efir hostl bo'fisni yehun ou
karbobation spirt Dilan resksivags Kirishsdi. Tahiiyks, spirtning f-
uglercd atomiga hujumi Guzoviy tosginlikka uchraydi va shu tufiyti (A)
karkokativngu birikishi giyin, Shuning nehuy reaksiva {V) karbokationi,
va'ni simunetrik ko'priksimon ion hosit bolishi bilan boradi. Bunda
spittning  ce-uglerod  stomign hujum qilish  shomoliiel onwl va
Markoviikoy quidasiza teshari birikish nétijaside hosil botladigun
bromefiming unumi balen-1 ning reaksivasidagioa nisbalan ham ontadi:
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CH. TN I H,
Cly — C—-CH—CH, + SILDI '_r,"c”"" A O
Wy, K ' (B, He

1 Quyidagi reaksive englamasin yvozing. Qanday mahsulot hos:(
o' lishint tushunining:

HOO L —C—Cily <l. Ch; Bey ——a 3
e 2680

Yechivk: 1-Metil-2,2-ditentipenizn-4 Kislorasiga bromning birikishi
clektrofil bivikish butlib, oralig mahsulot sifatida quyidagi karbokation
losil o ladi:

Y 8! °_NR~
Cably (:-f-'li :“ 4
m,(;f_..l;.,cn, C=CH, ' Bw—= HOGC——CH,—C=Fx01], 5=—=
¢il; LI‘? to“; (:!’},
ct!:' H
== 1I00C--4 CHz—C—1 H—Br Br

Ly CIh
Bu kacbekation brom-anion bilen reaksivaga kinshsa bromming
firikish mahsaroti hosi beluds

s Celly Br
IOOC— b — Gl G =B = He o e mcc—y—cls.,—J:—-t:u; Bi
boty  u Cals TH,

Karbokation fwjad B bilan smaus, balki 0z tarkibidagi nukleofil
purihi- HOOC- bilan ham ichkl malckulyer meaksivaga Kirishishi

manking
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\ /Cr}I [m..(.\-
x - _--(Hl &--__{. et
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Naizeda sikFlc bramefic-lakion host. ba'ledi.

2L KONTUGIRLANGAN QOSI BOG' L DIENLARGA
RIRTKISI REAKSIVALART

Konyugulmgun ge'sh bnp'ti Jenlerge, ya'nmi 13- diznlaca
clektro®il bivikish hum skt basqichids borb, reeksivalaming hidnchi
bosyichida kachekelion hosil bo'ledi va bu bosgivh recksivaning
Lezligim belgilavdi, [Tosl buladizan karhokation ikiachi gosk by
electrontari hisoliga buchl bargarorlashadi. Bu jon mezomer tondir

CR=CO—CH= 25 ¥ 3 g 05— PHLOHE O ¥ e

v - ’T.‘"“;—* -
«C o CHy—Ch 0520y 5 == S aeCHw(Hy &

Shunize uchun nukleofil reageat Z-uglerodes ham, 4-nalsrudgn
har bicikisht mumkin:

— s CLLECIIX CI-ClE

(’J‘hW‘% W —

‘;’_
e CHL ===l

Shu sabubti 1,3-diealas 1% va 1.4-binkish reaksivalaviga kicishadi
1,2 Wirikish peabsivest 1 A-bivikish redbsivesiga nisbozan ez keuadi
Shoaing, uchen nisbatan past wingperstorada, qulbsiz erituvehilada 1,2
birikish reaksivasi mahsuletin® aleatit olish mumkm, chunki Hunday
sharoitde 1,4-Lnikish mahsuloti kam hesil bo'iudi. Agar 1.2-birkish
repksivasining mahanlol qutshai gurch (vindl gy s sied ostide quyte
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puritlanizsh xossasigs epg ho'lsagina 1. 4-birikish msheulor hosil batla-
i Masalan, butadien-1,3 g2 iacdning 1,Z-dinkish mabsuloti shunday
Iromerianishya uchrayai:

CEml=C- G * 0y s CHS—TH

() Cw (F O H= R

I.3-Dicnlarga 0r va LS (H) laming birilashisk ham shunday
holadernt <uzatish pmmkin. 1.2-Binkish mobselotiaing hosil bo'lizh
Tharoci: kinetk sazoiar sharoiti ceh ataladi.

Yugord femperamrada, cutth eriluvchilardz va resksiva uzog
muddat clib borilganda, smsosan, lermwdivamik bargaror |4-birikish
reakstyusining mahsuloti hosi! moladi, Reaksivaning bunday shiruili
peeedinamik nazorol shurotti 3eb ataiadi.

Reaksivaniig kinetik shareitida hesil boJadigan nrslig <arhokation
vinil gurchizing elekimonlar m'sinda bargasorligh wmgori batiad.
Shuning uehun “go*shri gueoh 7 s ze ega bu'igan reagentlar bilen
aralic karbokatun posimmetrik 1o priksisnon on tarzida o' ladi

(a5 £

OH -
Coh=Cl-CIT -CHe ¢ B SO e En Tontens 1 o
7’

1
Bunday ion kinctik nueoml sharnitida ruklecib Gagal 2-ugloedga
Bieilcrirad
"H:J:':—L?::-_:Ci' % {‘H,fl"l_—_e | 5798 cLl CH= H-
W’ B e

{4 Bivikish, adamda, trans-izomer hasil ho*lish bilen buredi

BMisnllor
| (ancdesy deafeia mia temosiary hrerandung EONVEEN SRR A tSHa-
Gnise Wk chekkasipa, bic waguly, quyidegd meranicoc b yicha bivi-
Sikiid fasdiglamadi
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Yechish: Sxemada berilgan realisiya mexanizmi 1.A-birikizh mexa-
vizmidiv. Ma’lamki, |, 3-dienlarge 1.4-hirikish reabsivesining mshsulot
mans-izomer shaxlida ho®iisii ishutlangan:

T CHRe
I
e
RACH, i
Sxennada esa sis-izomer hosil bulmogdz. Shuning nchus yuye-
ndagi sxema bovicha reaksiys kermaydi. Bundan wshqari, reaksiva
muhsuloti tackibida, albanz, wa'lum migderda 1,2-birikish reaksiva-
sining maksuloti bo*ladi. Berilgan sxerna esis 1 2-burikishni inkor giladi,
2. Quyidagi dienfarg | mol bromning seleliiy birikish reaksiya
renglamalaring vozing:
0 CHy—CHE=CH—ClLy  CU=CH—Rr + Dry —e- 7

5l Cl::-—f{.HﬁfH—CH;—CJl CCTE-8r By — P

T,
Yechiish:
- TRy ]
v Ch—CH=0H—CH—CH=CH-Tr . :
a) - 35 R tazkibli binkma oo'sh hoptlan

wratilgan dien bolib, har bir go'sh beg' o2 holichs bromn? sirkiasd:
Reagent brom 1 mel bo*lpani vchun u qayai qo'sh bog® fiol bo'iss yoki
asoslilipi kotta bo'lsa, bivinchi navbalda, shu qo'sh Hog'ga biriksd.
Yugarida Tormulest keltivilgan  |-bros-geksedien-1,4 da eaksiyaga
kirishish gobiliyati katta bo'igan qotsh bog' 4-ugierod sramidags qo'sh
bog*dir. Bu gu'sh dog'ning elekiron zichiipl metil guruhning musbal in-
duksion @'siri astida yunada ortadi. Bidnchi uglerod stomidag? qatsh
bog® elekeronlari hrom afomiga tortilgani vehnn wning ceaksivapa kiri-
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ish gehilivati pasl. Shu sahabga ko'ra bromning selekiiy bivikishi 4-
uplenudd asomidagt go®sh bog® hisabige bosedi:
Bl H—Cly L0 R

a 7 o
e - ] - " S — p,  — s St 89 L0 1 -
Ciy—OH=C -0 HSIH— L ¢ B »0 PR

b 1 2

Gl {'n,—fl? =CH  CH—CE=CTi—Tir
CL3
By birikma ham qu‘sh bog'lar arelilgen diendir, Bundan cldingi
misoldagi mulohazalarga 2snsan d-uglerod stomicugt quish bog' I-
uplerad Aatuu'.idagi qo'sh bog ua nishatan asoslirog va shuning uchun
renksiynga kivishisa gobiliyali yeqerirogdir. Dainzk, bromning selektiv
birikishi 4-vgierod atomidagi qosh og hizebiga socir he'ladi:
il
Ey—CE=Cl- CRy—GH=CHL 1+ By —— Cly—i—Cli=ClL CH-’-‘EP
f..‘-H, L] S B T

3. Rutadien-1.3 ga misil)bromid shtirokida CClBr ning birikish
roaksivasi tenglamasi va mexanizain yozing.

Yeckists Bromicixlormazmn (CCHBr) mis{l}-bromid (CaBry) ishs-
rokida gomolitk parchalenishgs uehraydi:
Clht R + Gy — = CCh + Cebe

Radikzining buaday hosti bo'lishi oksidlenish-qaytarilish reaksiyasi
nitijagidin. Bunda mis oksiclanadi

(' —< Cn )
siom esa qeywriladi,

(3(' » e PR |
[{osil o' lgan "CCly radikah butadien-13 ga birikadiz

CHy=tH—ClE=CHy — % OOk ~Cr—LII—Cl=CH,

Con
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Bu yangl radikul yo'sh bog'dagi eiekironlar hisobiga barqaror-
lashindds v yungi meznmer radikalge izemerianadi;
CO—CH—CH—Cl=Cle a—= ClL— Ul OO 615
Bu ikkala radikal ham CCLBr molakulasi bilun recksivaga kivishiby
oxirgi mabsulotga aylanadi:
COlm =1 H—CH=Cll Cy wim OO H— ==, - €O
ir

COy—CHy Q01— - Bl ——— CUL—CE,—CF=0 Oy e < 0k

Reaksiya gizdinish bilan olib borilgani wchus asosiy mahsulot 1,49-
bintkish malaninti Hboladi,

32. ALKINLARGA BIRTKISII REAKSIYALARI

Ausetilen ueievodorodlur: voki bitwnalasinizg uch bor'ips clektro.
fil hivikish olednleming gosh boglea bivikishga nisbatan kiyineag va
sekinrog besadi. Bushqacha gitih aytgands, ueh bog'ning go'sh hop'sa
nisbatzn clektofil birikish reaicsiyalarida reaksion yobilivad pest. Bun-
gt subuab sp-gibridlangan splerod atorm: elektraranfiyligining katalipz-
dir. Ueh bog*dug w-clekwontar yglerod yadrosizs mustehlas hogilan-
gani va elekieon zichtkning, yadrogs yugin joyda karrs be'tishi elelazof)
veagent hujumini giyintaahtiradi Quyidugt ma'lumoriar fikrimizai tas
diglaydi:

Tarkibide |1 ta uglered atomi bo'lzan etilen o kislotasi:
Clla=CH-(C Ha)y-COOH stsetilen getori kislotusi CH—C-( CH:-COOLH
g4 nisbutan bromni 9EN-macta fez birikteadi. Xuddi sho cearsivady
stirol fenilatsetifenga sizbaran 3000-cnarte, sirvmesrik difeniletilen dife
nitatselilenga nisbatan 250-marta tez reakstivaga kirishadi.
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Stwming nehun, ager moiekuls tarkibida bir-biridan ajratilgan ham
sl bop®, ham uch bog® mavjnd ba'lsa, brormuing hidikishi fiqat gosh
bog® hisohiga sedir boladi,

Atsetilenlarga eleldrulil reapentiaming tondi bidkishi ctileniurdagt
kehi ikki bosgichda boredl, Birnchi bosqichids vinfikarbokulion hosil
ho'ladi, ikkinchi bosgichde csu karbolation icagentning yoXi heshga

bisthenaning, {reaksion aralestunads bo'lgan) nukleafilici birikturads,
masalan

[l 150 M li—L=Uhy ¢ 10

- a0 RN ~ L
0 Cyi—C=Cli * ) ——eCyl—Co= Gl ———e Ughe—C--Cll;
LG = _
3 OH o
Bu mexanizin bivlamehi kinetil fzotep 2ffektning muvjudlizi bilan
shotlunedl

SR 55
& ey
Bunday hivikish Murkovaikoy gaidasizgs binean sodix bo®ladi.
Atsatilen uch bopining reaksivaga Kirishish gobiiiyall past
b laanlig sababli H-X ko'rinishidagi reagenttur nukleofilning yordumi
Lilan enti-hivikish tarzids sodic bo'ladi. Muasslun:

| Myl i1 HE, M
CH (= ! — | r“\ =L @=C,
| e q cr’ H

Bundzy mesanizn *:caks.iyauiug izjrivade aniglangan rezlik itodast

hilen isbotlagad
U=k [CHs-C~CE] [HCIP

Respent nukientilining voki guishilzan boshye nukleofining kuchi
qaneha kuchsiz bo-lsa Lirikistning stereoselebiivligi shunchalix Kam
sotladi. Tairibening bunday natijasim twshontirish uchun H-X ko*rini-
<hidagi meddalarning birkishint nulcleoll bivikish delz ham atash saklit
gilingan. Ammo by masala uzil-kesil isbol gilingan emas.
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Lck bog'ga HCI ning birjkishi bir valentli mis nezlari wshtirckida
rezlashadi, By alkinning mis muzlari bilan s-kompleks hasit qilishi vzyai

tshundirtlacdi:
H " P H ’(:"l 3 B If
. « * \/
ﬁ TGO e e | el
q " EES <
] a & K X | o n

Ul bog'za suvning birikishi simob tuzlri {Hz™) Kaw'izatorligide
ketedi, tu reaksiyada ham w-kompleks hasil bo'ladi (Kucherov reak-

siyasik
H 4 .l o it
- . ~ P v
feBeX, g o= hamy, —= 556X s
¢ ¢ g r~e -
i Z ' i 5%
=g, E p-0, =
H 5
5 H H
I N o ’ oL
L]l _\'C" £ lH’ s @ {se 3
.’& B '!I. e Xg SRS ,:- + hn = .u"
n=CTTH o X% SN o
&'

Atsetilen uglevordensdiang spirtlar, karhon kislatalar, kuchsiz H-X
kislotalar hume mis yoki simob (uzleri ishtirokida Dirikadi, Spirtlar.
merkaplaniar va karhon kislotzlasung birikesai alkagofvadar ishlirok:da
hain sodic bo”ludi.

Bunday ishyoriy ketalizatariar rz¢in vslics boradigan reaksivalar
ning mexanizni, shubbasiz, nukleofi! hirfldshidic, Avnen shn resksivalae
Bilan atsctiles velevodorodlur ctilen uplevodorodlardan farg giladic

4 i N
N clan Y
Il S ——— il

) RO N ———e - A0 Na

<
n) e ¥ e

s
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iR sida Barikanrisi

Mivollor
L. Sanoatedy whrllonivil atsefilenga vodorod stanidii misii-yianid
i Dilem exlinadi:
SIRION \
e IHE=UH—ON

JIC=UH ¢ HIN
N 1)

S veaksivaning mexanizoning kil eting,
Vechish: Ma'lumki, abselilest uch bog'i elekurofil reagentlami ole-

linlzras nishatan giyin binkbnwi. Usl heg'ni facllashtins uchun mis
vold simob tezlari kutalizstor 5ifatida ishlatiladi. Kutalizator atsetilen

selevodorudi bilan s-kompleks rosil giladi:

I o
. WO ) 1N
(I. t Sy QN Al wioy CH
- S
| |

= "
Ro kompleksga HCN quyidagzi ssema ho'vicha birikodi:

5 o KA
u. w2n l.l:l( o (u' g — L N Tt
Gl i Pher B
) Ry ol we H

2, Aigstilensa  watriy  qisein  iskieokidagi  sivka  Sslolayiniog

Dividigih sxemasiol tushuniivi becieg,
Yechivh; Alselilengs sirke kislotasining nalrly atsetar ishtivokidagt

hirikishi nukleetil hivikishdir. Uch bug'sa avval arserat amiom, su'ngi

vodorod Kadoni hirikib, vimlasetat husil Holadi:

'|' Ho OCGCH,
s ¥ \C/ L [ LTS 5 ot Coane + CH i
| CHOOG— ————e L=l SO0, CHU
.

! i

" i

3. Atsetilenga simob:(ihsuléar va soifac Kislow ishtisokida sk
isluanisg birikish reaksivasi sxemasin kil eting,
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L J Yo — \|l - CHO sk
S o By |
ql.:ll Bl
H Aromatik yedzoda sedir ha'ladigan elekawofil almashinish nehun

tkki hosgicili mexanizm va 822 belgi qubu! gitingan-

N L
| . L k| 7 R
' B f 3. s g 40 [ Ko komaex
ST A "Uf';
PN » K2 ot
1 f( w4 B — | ) R
-t L i
e ol

n-Kompleks lez bosil bo'igan’ uchun u umnmiy resksiva cezligion
te’sir gilmaydi, Reaksiyaning epergelik diagrammasi quyidae ko'vi-
nishga cpa:

E B
l".. -
‘f ' b
Feh X }i‘-.\
)".’ .. ¢ .\-
/ 2
v ,
L %

-

Fedsu cnnndina s

Reaksiya birinchi bosqichining malsuloti C; resksiya o'tish hole-
tining modeli sifaticde gu-Haniiadh, 1 karbokation yoki ¢-korapleksdir.

Ammatik birikkmalar aansliligi bitan elektratil almashinich resk-

styasl tezligi o'nasidagi propoesionallikning borfiai 31 sulosuen asos
bn'ladi.

Benzel v metibenzellam 0°C de sicka kislota evitmasidagi xluz-
lash resksivusi tezigt bilaa aseslilik o'rtusidagi {yalin chizig) va HCI
sl egishli c-kompleksier (shinix chizic) o' esidagi bog hylix prafigi
pud vaggol itadalaydi:

/I,l}_ as
'°| A3 = Ronplizsry
i resbine spiwciig
iy mcl}:' s
rd
i <3 ;
J'/} =
e Pt vt At 3
B ins Sippsaayasamansth TT 7-:‘———.“

SRS b iy

Saunday gilib, w-homplebs reaksivaning tez o' tuvctu bosgichi bo'-
lih, eratiy holatiiog a-kompleks singeri vaxshi mudeli bo'la olmaydi.

Clekinfil almashinish reaksivasining turiza garab umurmiy tezliks
[ buszjich tezligi ham. 71 bosaich ledigi ham belgilashi mumkin, Ko'p-
chilik hollarda o-komplekantog hosil botlich tezliph umumiy reaksiva
leelinin helgilaydi. Benzol halqasicdegi ofrinkosariar renksiva weligiza
va vo'nzlishiga Kalta ta'sic ko'raatadi. Terlik aromatk birikma yadro-
sidagi slekteen #ichiik ortishi bilan ortadi. O'rinbosar ess b zichlikni
o'z tu'sint bilan orttisishi yeki kamayunski mumkin, Benzol halgasidag
marcha uplerodlac wivofidagi clektren zichlix w'zere barnbar, uning
paming holatlad ke xil. Shuning tchun berizol reaksivaga Kirishgandy
fagat hita aimashinish mabselud Bosil holadi. Agar benzol halgusicli
hitig o' rinaosar bolsa, v resksiyaga kivishgands uchte muhsulet - -, m-
vie prholakdagl elineshinish mahsulotari hestl bo*ladi. Statisiik jibatdan
uieraing [viz wiculorari mos vavishds 40%, 407 va 20% bo'listi kerak.
Armme smaida olar tusdey migdorlarda nesil be'hoavdi. Yadiodagi
clegtron zicklikks kofrsamadigan 1a'sivl bo'yicha o'riubosarlas 5 guruhga

Ve oo
Lo linadi.
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Yechish: Atsetlenga sirka kislotesining simab{1! jsulfar katelizsion

va sulfar Kisiela ashtirokidag slextrofi birikishi Kncheros reaksiyas
axemasi icabi sodie bofladi.
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33. BENZ0T HALQASIDACGI ELEKTROFIL ALMASHINISH

REAKSIYALARIT

Yuqenda eyeh o'Slganidek, aramatik nglevodoredivming elekivafil

reagenilar bilan resksivasining narijasi - almashinishdir Elektrod)
reagent udalda prolonning o*mint oleds, amma ba‘zi hollarda Re-, CITs,
~SOWIT kubi guruhlar bin elekirolil reagent tomonidan sigib shigariladi,
Aromarik yadeodagi vodensdning elelirolil aimashinish reaksiyalssips
quyidasi aisollorni kellinsh mumkin:

LoA—H - a7 o= -l - T

merdHaly = <Y, T v Iy Grlogenaz:
2. Ar-H-+ TONG, * AN, 4+ Ha0 Mexleh

3 Ar—H - H80, —— Ar—3UH ¢ Hptr s
h ACH -

Lo g-mel YN s Roedms
Fridel-Keafts reaksiyast bo'vicha alkiilash

L : Akl :

A H RGO 2l Ar—CO-R
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Fricel-Kralls reaksiyest bo'vicha atsiilash

G Jg—F ¢ CHIG « HOL

Ty

~ A —r.‘lh'..‘l 31 ll” HlonreLaz:

Foue

T A—H - N HT _‘;’1“1“ RTINS (N Wiz oo sesboivash

H;
N
8 .‘s;..'ll * '.’I'I,‘-,‘.‘ E— .M(H:‘)ll Olezmetilsh
NaltH

9 a—RH- CHR —}'L_.J" ApTHED B oypmar bove b 30,

0 Ar— i1 MHCQGE, — Ar—HgDCT, - CLOOH

Measkuriasa

T — .
A H#CICN “'_L:;‘P_li.'. o N—UHD o
o Crattzrman reaksivasi

15 Al B Ar—K=N - —= As—N=N—a¢ « I

Azogo’shitish

Vodoroddan 1arg ciluvchi ofrinbesariocsing clekieo/il almastini-

hips quvidue pisollzmi keltizish mumkin:

Ar—80:LL = [IN(; —— AN - ThiO,

Ar—S0OH Ty L0 — Tl FHLSO, TS

Ar—Cily ¢ HNO: = A N, UH;CH
A DOk BN = AN, = Ha O ¢ CH=CH—C1

A--—t:ll;()H +ChL — - - L'.".EO v HCI

Bu ceaksivaiar, xofpinchy, uromaik vadruda almashinayolgan gu-

rehidan tashcer vana bir yoki bir nechra sleltrencdanor guradilar mav-
lud botlsanda sodir bo'lads Misul tarigasici quyidagi ceabsivani kel-

riah mumlban:
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Misollar

|- anday reagenitar benzol kolqusidagi elettvolil simushinsh
recisivalarida elekivoiil bo lishi muwnkie?

Fechish, “Elckirafil” so'zi “elcknonai sevuvehi”, “elskironga
tagehii™ ma'nolanni anglatadi. Shuming vehun elektrufiliar miushat zoe-
yedli iontar yold tarkibida quibli alom yoki areular gsurchi tumveli
molckulalardic, Bunaay molekulalzndagi bir atom shy BUUADING 13°5]-
rida gisman mnsbal caryadga ega bo'ladi. Demak, elekirofilar e i)
vokl qisman musbal zarvadli zareachalardic. Ammo shonduy neyteal
melekulalar ham borki, ukie hem slektrofil reagent ba'lishi purnkin,
Bunday mulekulelarga misol gilib Cl;, Bry, § kabi reagentiami olisk
mumkin. Ular neytral maddalandir, ammo kawalizaterier wsisida yoki
aromabk hirkma yadrosidagi n-elektrunlar ta’sivide quiblunud:.

Mazalan:
QAC -~ Al ——e VAL wki
,ﬁ\'x ,‘f”'\\ 2 {5'.}‘ - -
CLCl » | == ot —e i

S L% s e
Ayrim elckieafil reagentlargs quyidagi zarrachalar yoki molekiia-
farni miso! qifib keldirish mumkin:
H «Prown
D - Deyieny kation -
T
sEyeT . Weddand

40
CU—T Aol vord

Ko™ Py Safiaci
SR ke kanven

il l-s'z 4 Tenbiszaney sslined
e - T isemrins o besciondi

T4 -
Hp {0COIEDT - Sewck alzest

1. Laboraterivada iddi idishda tarkebi biy il Cals bo'lgan 2 ta
sangliss Bor,

[ ickishelasni modda browdi e va kally permaagonat syimaioriid
vanusiztaniirads.

U idishdagt sepuqiit hromil suv va Kolly permanganal eriteiafort
congini o zgariroiayd),

Liaming halfas! b Kaniush piiredning ommiakii evimasi bl
st wirkishawpds, T ve 5 idishdagi moddaiar wetin pzilish forinalaianin
ik eting,

Vechisk: 1 idishdagi hromli suv va keliy permanganal erilmeladiai
mngsiziantiruvehi modda nehon juda Sotp qo’sh yoki vch bog” tuigan
ochin wgierod zanjirdi hamde sikhik strukturalarni takif etish mumkin
Shilardan birt gekssdien-1.3-in-3 uglevodorodi ho'lid, uning fermules
quy tdagichadin:

CI=Cli  C=C—CH=(N;

Ikkischisi esa [2,0,0]-bisiklogeksadicn-2,5 dir:

[T]

Ru uglevedorodlarning ikkatesi ham qush wvoki uch Bog' tuigan
cyinmagan  splevoderad  botlgans nchun bromb suv v Kaily
permznganat eritmalarining rangini o‘chiradi.

U idishdasi modda bundey reaksiyaga kirishmagani vehin uni
benzol deyishae haghimiz:

o
‘:.,_,-J

lBenzo! juda hargeror uglevodonsd  be'lib, bromli suv Xaliy
perpianganat bilan rsaksiyepa kivishmaydi.

ikkikala vgevodorecning kumush nitraming ammiaki critmass
bilan reaksivaps kinshmaslipl wlaming tardabida uch bog' tcevehs
Juterad bijen boglangan vedarod atwmi yo'q ckanii bildiradi,

Tl



3. Fenoliardan Vilsmeyer, Reymer-Timan wa Gattermian reokyiya-
iir ho ik wldegid yoki kelonlar olishda clekivoti! zovvachaning hoxi!
b fisilas okonliring,

Yechish. 1 Vilsmeyer recksivast fenvllarge fostor xioreksidi
POCL  ishtrokida  chemoli  kislomsining  yoki  boshga  kachon
Kislotzlarmizie N N-dialkilamidlarini @’sir ottirib aldegid yoki ketonlar
olish reaksiyasidir:

11 on
o i pou, Ay
[ J ReN—U—R ——te | || & RaNHHE + My 30
%«' HL) N
RN

Reuksivadu elekirofil zemracharing hosil bo'lishi va reaksivading,
sxemasint quyidugicha ko'rsatish mumicin:
() 0 ]
gt g Ok —vlg_‘c-—-fu:}—;(;b(‘. N ¥R S T —
o K JH WSorul
P ok | y
.f:“:( | 'qj d;.f.s.T G0 r,,\_
- e e | — Il = ver g
e ARocL | HORICK ‘\l/ %/J
[ { g SN -
ne, A L
R - &f \Ng" n,.[-.r(
Deinak, Vilsmeyer reaksiyasida clektrofil zarracha fosfor xloroksidi
Tasini ostida hostl boladi. ening wzihshi quyidagichsdin

/fl

& —NR;
2) Fenalni Reymer-Timan reaksiyasi bu'yicha feamillashde xlovo-
form bilar ishger eritimasi ishlariladi. Bunda elekuolil careacha sifatida
dixlorkerzen hosil bo'ladi: )

CIICH | NaOE ——3= 1,0 - Ny Cl » 200k

Ishgor fenmolni ham tenolyatga aylantiradi va hosil ho'igan mezomer

ferulval emuni dixlorkarben bilan veaksivaga kirishadi:

i

rishadi

31 Tenaliarni Gatterman bevicha formillushda vodored sianid
|ll‘;,'.\i] ihiatilagh, Bunda kamlizator sifatida ZnCl; va HCI golianitadi.
I'lekarntil zarmchaning hosil botlishini quyidagichs xo'rsatish snomkin:

bl

. o "HA
> L2 RS oL T S
- }13 e .],\\' .'-ZC - .T.\/ b/_- l
e 1 b -
otk ol [ Q-——‘I\'s"}: 1_.__‘,_5‘ H ks, /
el o .

Ponollur kabt pirrol  ham  Reymee-Timan  reaksiyasiga  osen

Fiektofil zsacha aromatik yadva bilan reaksiyepn kirishadi. Hozil
an mahsulot gidrolizi natijasida eldegid hosil bo’ladi;
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34 O'RINBOSARLARNING YO'NALTIRUVCHI TA’SIRI

I guruls o rinbosariari:

Bu gurchga musbat induksion Wsir {+J) ko'rsativehi gorultlar
kiradi, Bular slldl {R) gurahlardiv. Beneol halqasida alkil gunil bo‘lgan
vugtda yadrodagi hulatlarning cesksing qobilivatt quyidapi raribhda
xumayib boradi: ¢~ > m- > p- Bunga sshal alkil guruh. masalan, metil
(Cily) beazol yadrosi tomem elekirontami siljith vadrodugi #lekiron
zichilhnt eshiraci. Bu 1a°sir anasofa uzoglashgan sari Kamavib bored:.
aatiiada elektron zichlix Lwn vuegenidagi tantibés Namiyib boradi.
Elebinoli] reagenning hujum gilish eatimolligi ham shi aaforda ku-
mavin bovadi:

CE;

4

L35

.
Lo

Tolucd molefadasidags med gurobining fndubsion;
guthlconicavehs (o sivi

Ao amalds, wlinl yaloosidagr almashinishda asosan v va p-
izoaer muhsulotlar bosil Botladi, Bunde p-izomerning migdari ko*pia-
cha ko'prug bo'ladi. Bunga sabab aliil gurshlarning mushat jnduksivn
te’zindan  tashyari, musbut go-mezemer fa'sirining  {giperkonyi-
garsiyaning) minjudigidir,

Toweol vadmsidagi o-helada almashinish ko'p bo'ladigen hollar
b muviud {masalan, sidka kislots eritmasida xinddash, F1ODr + HCIO,
l sinda beomlash). Bunday hellarda ko'prog fazoviy t'sic col o vauydi
- kirib zelayotgen respenining hajmi ganchallk kichik boslsa, o-holat-
dagi slwnashinish shuachalik ko'p beladi. Tabiiyki, henzol helywsida
etil-, zapropil, uchlamchi-butil gupitiar bulgan vagtde “am, fzoviy
ta’siv tufiayli wluoldan cehlamehi-hutilbenzuley wmon o-a0istda alus-
shinish mahsuiotining migdert kamayib boradi, Buagu sebab alkil ou-
rakning haimi ortib borgan sari o-hnlal fazoviv jibetdan tositadi.

Reagenming hajmi orab borgan surd hum folus! yedeosidagi alma-

binishde o-lzomeming migduri kunuyib duradi,
£F gurh o'rinbosarlori; By purihgz manfiy induksicon ra'siv (<0}
beruvehi of rinbosarlar kKiradi. Uler quyidagi o' vinoserlardic

CHaHal, -CHHals, <Hals, -CHLOH. -CHOR, -CH.NH-,
“CHNHR, -CHNRs, -CHL-NR,, -NR;

Bu guruhiur benzol helgasida Doflganda sadrocag’ nmumiy
clekiron zichlikni kamayticadi. Ro 1873k, aynigsa, o-holarda sexilacii
Herajade buladi,

Yadrodag: vodorodaraing elekuodii reagentlar ra’sirida almashi-
nishidag: reaksion gebilivan quyidagi qatorda oreib boradi: o- < m- < -
Ya'ni hunday guruklar &'sin osticly be'igan yedrodag almashinish
ko' prog p-hofstda sodir bofwdi,

I guruk: o rinbesarizrining I gurch o rinbosaclasidan Tang gifuvehi
wsusivadarican bin sheks olas mavjud bo'lgar vadiods m-holatida
hem anche migdordn almashinish solir bulads

HE gnruh o rinkasarlore:

B gunihga mantiy induksion (-J) ve manfiy mezomer

{-Miia’sir kn'rsamevehi o rinbasariar Kirzdy, Ular quyidagilandie

N, -CQOH. -COQR, ~CHO, -CRO, -CN, -SOuR.

-SO,0R, -SOH, Cli-CIL, L'=CH, CR=X\R

Bu guruh o vinbosackar vadtodag? elekima zichiikni keskin kemay-
tiradi, shuning uchin wning reaksion gobilivati ham paseyadi. Yadro-
ning o- v pe bolatladda a'rinsbosarning menfly mezomer @sin wfayli
cleftren zichiik mi-helataa nishatan ka'prog kemeyadi. m-Helaids o'nio-
bosaming Tegat wanliy indnksion ta'siv kuzacizdi. Shuning uchun be
ph o'rinboserlari benzol halqusids bulganda elektofit almashinish
in-helauda sedic botladi,

Shun: la'kidiash keraicki, besnzol halgasida hitta, ayniges. kiita by
purchdag o' rimbosar moviud  bo'lse, yadeodagi elckoonlar zichlig
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shundey kameyih Xetadiki. natijads onga nishutan o- va penolatlards
aukleofi] almashinish reaksiyusiga imkonivat mg'iladi.

Mapigatan kam, m-dinitrobenzol, 2.4-dinftroxlorbenzot maickula-
fwrining vadmsida vodored yoki slorming nukleotil almashinishi sodir
botladi.

IV gurah o‘vinboscriariz

Bu guruhga manfiv induksion (-} va rusbal mezomer 18750t
ko'rsacuvehi o' ninovsarlar kivadi, bunda gurublaming menfiy induksion
@'sirl (-1) nring, smusbat mezomer @'siriden (M) kuehlieg o lnls.
ya'ni =J>=M. Tilar ham benzot halgasidagi umumiy slektron zichitk
Ramuytivadi. O°tinbosarming mushar mezumer @ siri otayli o- va p-
botullarga bo'igan a'sic kameyadi va shuning uchun clektrofil gl
shinist o- va p-holstlarda sodic bo'iudi. Bunday guruhlurga zalopenlar
kiradi: «F, -Cl, -Bs. -5.

Shuni aytish kerakki, bu gurshiar t'sin ostida slmashinish o- va p-
holatlarda sodic bo*lse haro, galogenbenzoliur benzolnmg o'ziga nisba-
tar hemn elektrofil alimushinish reaksiyalarige yivin kirishadi.

Demak, galopen atomleri clektofil slmashinishai giyinlashtinssa
ham, aliwashinish o- va p-holailacds sodir ba'ladi.

V gurukh o'rinbosariart:

Bu gurchga bim IV guruh efvizhosarkerl xossesiga epa bo'lgan
v'rintoserlar Kiradi, va'ni ular ham manfly induksion (-1) va mushai
mezozier (=) ta’sic ko'msutuvehi o'rinhesacdandie Bu ikki goroh
a‘rinkosarfi (@ sirlarining farqi shendaki, V' ogurah ofrinbosariarida
mushar mezormer 'siv (=M) ularning menfly induksion (-0) (' sividan
kuehli botladi, ya'n: +M = -,

Ularga quyidsgi guruhlier kiradi;

— ik, —OR. —-Rilly, —NIR, Ry

29

Mar o'zlaoning mushas mezomer ta'siclar bilan 0- va p-holat-
nrdag elekivon ziehiikni keskin oshirib yuboradi vic almashinish o- vat
t-hulatliaeda sodic bo'ledi

Qizinbosarlami 5 ta gurshge Soflib ofrganish nizning yo'nalti-
rovehi ta3'sivini mukammalrog tushunishga yordam beradic Uimumie
wurslarda besiladigan o rnbosarlami 2t gurehga botlishda vlmming
yo'naliruvehi tw'sivai bosday bataistt wshuntinkoagan, Wasaian,
hozirging bayon gilingan V guruh o' sinbosarlasining @'sin galogenlar
(W gureh o*rinhosarlari) va aiki guruhlarning {T gutoh ofrinbnsariari)
J'siri Liitan hisdek tughunaziigan. Shu sabihdan e quvebi nlarning vo'-
pdtimvehi tasiridegt nodk lemonlirea etadi e'tibhor bormagdi. Misol
larigasida teluol (medil gurohi), xiorbenzol {xlor gurubi) va fencliarming
{uidroksil gumbi] heamli suv bilan 0" zaro e'sinda keskia farq seziladi.
Peluoi va xioheazol, uisida o- va p-helalge yo'naltimveri gurukier
It bsa ham, bromli snv bilan reaksivaga Kinshmydi. Fenol esa juda
ason v jnda tez reaksivaga kiristub, bira m'la 3 ma vedorodini ham
snegs almasheivadi va 2,.4,6-uchbromienal insil giladi. Benzol yadrosi
:zaksion gotiliyatining -ON gunihi re’sirida bundey keskin oshishi b
surshning musbal mezomer 133 qanchalik kuchli elanligiog bildimadi:

Uchta vedurodning bunday esonlik bilan almashirishi toluolda
ham, xlorbenzoléa ham kuzalilmaydi.

Gidroksil  gurvhining  fa'sivi shinchalik  kuchliks,  yugoridagi
renksive salitsil kistowsi bilan o'tkazilgande hem 2.4.6-wibromtenal
hesil botlad:, karboksil gureh sa sicib chigariladi,

Yangi kirth kelayotgan orinhossming ma'lun joylarga yo'nal-
arilishy, shu joylardegi almashinish teigh bilan belgilanedi. Shunivg
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uchun henzol vadrost ssosty holativing, elekiron zichiia vo'ualishni
vidindan ayzish uchun shaclli rwvishdn asos be'lisai amkin Buaing
uchun erkin fhollanish enerpivasidan {faollanish entaipivesi ve entios
pivasi) foydatenisi kerzk bo'ladi,

Almushinish sadir bolayomgan reaksion markyz benzol halqssida
maviud bo'lgan guruhning cickmonlan t’sin ostida bo'lzam uchuon,

uning reaksiva terligiga Wwisin o+ konatarmalar go’llapgandaging
Cammat tenglamasi bilas odelunadi. Gammet englamasidigi ssalisivig
Konstuntust p esa benzol halgasidegl elekwolil slmsshirish reaksiva-
larida manfiy givmatlacga ega bo‘ladi. Bu esa aromarik birikmaning
reaksivada elektronlarning donari sifelido ishtirok ctayotesnini kil
divadi,

Reaksivaning aniylangan tezik konstantasi voki nisbiv tezlik
xonztantazidan aviuo helatardegt wezlikning parsial flaoducnz hisob-
lasi mumkin:

O % 0-3Kp 100, mr— % m - 2 Ky M0, pr= % p7 - 6 K0/ 00
By yerda Koo, = K Gl — X 7 K Cdli,

Vlar reaksion yobilivami taggosiash wehue Gulavdir,

Elektiofil aimashinish reaksiyusining o'tish helatida {ockowipleks-
da) asoaiy holatdugiga msbuan o vinbosairing ta'sin kuchovadi. Ma-
selen, whinl yadrosiga elelrofiining Sirikizhi narijasiis hosil botludi-
gart e'usi holati msbat zaryadioing delokallanizhi buton konyvugian
gan siviena Lo'ylsh amalpa ashed! v kerbukationning energivasi
kamayadi. Alkil guruh v- ve p-aniatianda hasit boTaasn gisman musbas
zarvadlazot yaxshi stabilleydi, bunds p-helat o-ulatga aisbaten vax-
shitng stabillanacli. Chunka, molciuls mning kavs vzardikidagi votoulishi
bo'vieha yuaori quiblanvvchanlikka ega be'iadi va o va p-holatlaclugi
almushinish resksiyaning asosiv :.-o"r.-ulis'hi be' ladi:

138
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Tolua! vadvasida p-, o- vie ov Rolatiardagd aimeshiaishda hussl ‘

b eacdigun karbokaticaning meil gaeol wasivids br:.f'qm'or.‘aw‘:is}ri ,

Yugenda biz alkil guruhining, va'ni mushar induksiun (1 ra’sir
beruvehi gurvh 8 siridagi almashinisluit ko'rdik.

Manly induksion @’sir {-) bernvehi guruh yadroda bolsnda ssi
oraliy holarda hosil be'ledigan karbokation o rirbesaming 1a7siri ostid
destabillanadi. Desabiilanisk. aysigsa, o- va p-ioletlanda kuehlt bo*iudi,
wholatdagi alwushimish ess faollsnish uchun evergiva kam. telsh
Wlgenlig subabhi oson ketadi. Musular, bewzol halgasida aunoniy iond
sheklidag o'rinbusar bn‘lganda craliy hacbokationing deslabiilanishi
n- va p-holutlanga elekimofil hujum vaglide Xuchli bo'lishini quyidag
sxernada Koty mumking

NE NR, Y NRY
A ii" S |
f'd\" - '-sﬁ._,' R
l = 5 ~ U '| . --x
& 'X):fs’ 5.‘-\1:_;,( & s J\“
|
¥ TH

Shusing, chur bunduy o' rinbossilar ta’swida almashinizh wsosan
ni-hnlarda amalze ostadi, 00k, ~CHaNO, kbl gunchiar shu yu®sioda
vo'naldrish xossosiga egs, -CHO, -CRO, NGO, -CN kabi aorublar
benzel hulyasida bo'leands o-holatdagi almashinish sexilali miqdorda
oredi Lungs sabab “arte-gfek " deb atalivel hodisa bofTih, wmag
sababi guvideapicha tushuntinlud

CHO, ~COOR, -NQ, guribilar kaeali slektrenvaksepres kislorod
vomini ozida wiadi va u eglerod yoki szl bifan qo'sh beg” orgeli
hae' langan. Su go'sh boglardagt m-ieltoslar zistorod temoa kueali
n.:*fi!::di va qush bug-dagi elzktron zichlii Kislored atomi atrelida orta-

di va undap manly zaryad ko'payvadi.
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Aromatik birkmegs m@'sir ettivilayarzan elekmofil zarracha hiripchi
nevbatca shu kislorodge hujum giladi. ammo bu gurshda almashinishgs
sabub bo®ladigan vedurud awmi vo'glis vchun elekoolil bu sumhga
vagin masolada Joylashgan orto-holaidag  vodorodnt  simashtiradi.
“Orto-efiek!” fenul vis anilin yadrosidagl simashinishda ham kuzatilads.
Bu molekulalar vadrosidagi -OH, -NHa, yoki -NRa gurubiar fackibiga
kiruvchi kislored yoki azot be'linmagan clektron juftin? trganlisi va
xuchl elektronoakseptor purun bo'lganiigi uchun eickmodil zavacha
binnchi navbalda shu atomga yo'naladi. Ammn be amnwlagi alma-
shinish amahsuloli aisbutan beyaror bo’lguni uchun (kizlota katahzatari,
ajralib chigayetgan HCva b ta'sirida) elekirofi! u-holatdep: vodoredni
almashtiradi. Ammo, shun ta’kidiash kerakki, bu gumiblaming sromatik
vadroga kuchllh mezomer la'siri bo'{ganligi sabasli, o- va p-haistlarda
elekiron zichlik ortadi ve simashinish devarli fagat shi Aalatianda sadir
bo*ladi.

Kuchli kislotii mubitda reaksiva olib borilagipan bo'lsa -NH; veki
-NR; gurvh ammoniy tuzing fosi] giladi, v endi elektroanksepeer goreh-
ga aylanadi va n-, p- holatlarga vo“nalliruveli gurubdan m-hoiaten
yo'nalorovehi guruhga avlanadi. Masalan, anilinni AICL; katalizotori
ishtirokida xlarlazh m-xlaranilinning hosit boflishiza olib keladi. Ani-
linni sultelashda ham (kons. H:S0, = SO: ta'sirida) m-uoilinsulfo-
kistela hosil botladi. Fenollardagi kislorodning asnsliligi Yiehik ho'lgan-
ligi wechun kistotali mubit -OH gurchimng ve'naldruvesi xususivaiin
devarli o’ zgartisroay i, Ammao, be'z hellarda, muselan, fenallarn: ACH
ishtirokida g-lakronlar bilan alkillask seziloch migderds m-alkil mah-
sulotga okb keladi, Bu nalija resksiva sharoitda -OH gurch katzlizamr
a’sirida

Gofle-DiACE
H
tArkibis oksaniy fezint hosil gilib, o-, p-holoaten vo'naltinaveh: gureidan
m-helatga vo'naltimveli gurnhge avlanganiigi bilan ushuntiriladi:
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koo \"'A\CH,- CH~—Cl—C00H

g 5 B iyt s
Sennl va aniliclaming O-asil- yola N-atsit hosiialarida benzol
rshish qobilyati tenol va amitinlarnikiga

aighatan past bo'luedi. Bumda wislurod voki azos atomidagi clektyon julls

gismen gisil gurubi tomoes toraladi:

yudposining reaksivagd Ki

2 J 3 r‘_\_.
:-Ff’-f:j glce
K |_ H
S, b4
ol e 101
B e

pirkmalarda lam elnashinish, asosan. o

3
Shunpi GArammascan du
muhizda fenollar fenolyat-

vi e-holuiiasda sodie bo*ledi. Kuchli ishgneiy

lnzgs aylanadi:
5| O

’ riml' - Naf] —— rﬁ]\" D

1 "-'\-\_\_h_,.-"J "'.‘-'u‘::t__.-'
" Faonulvat anionidagt Kislorodsing mezomer 1a’sirl -OH gunihimng
: wernmer 1aisidan kuchdi, shusing gehun fenolval anioni fenuiga

jisbaran cson vi ez clexirotil alinashizizh reaksivasiga kirishadi {masa-

i, azebatvoglar olishidagl zeogo'shilish reaksivesudal
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Almashinisht 0~ vio prholatiarde ketady, chunki shu haoiatlarda
cleliront 7ichlix ka'p boiad.
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Benzol halqasidegi o‘rinbnsarlaming fazowiy fa'siri lo'ginside
shuni eyush kerakki, bu gurnhning tazoda cpallapan haimige garab,
elekirofil almashinmshga (kkinehi gurnhning xinshipa) turlicha qarshilik
ko rsaritishi mumkis, Yadrodagi ofvishosarning kajmi ganchelik kotla
ho'lsa, u ikkita orc-holatni fazoviy jitatdan fo'sadi va shiu juylarga
elektrofilning kirishing qiyinlashtivadi,

Al gumbinizg haimi va fezoviy iihaldan v-holalni o'sish:
quyidagi gatorda artib horadi:

Clh
Cili— < CH;—CKE;— < CH—CH— < TH—'—
CE (l.“ih

Shuning uchun toluoidan uchlamehi-Duiihenzol tWwmon o Glgands
o-holatdagi almastinish xeskin kamayadi. Uchlamehi imilhenzol bilaa
elelirofil almashinmsh recksiyalarida o-holadagi almashinish tazoviv
La'sir lulavli mutlage sodsr bo'lmaydi. Uchlamchi-butil zurohning ikkita
ortodwolatnl fazoviy jthatdan lofsishi amalde ge'ilantladi. Uchlamehi-
busil gurnhni benzol balgasiga Kintsh giym emas. Odaida bu resksiva
penzolga Xislotali  kamlizatorlar  ishtirokids  uchlamehi-butiixlondi,
uchlumchi-buii) spirts va izobutilenlarn ta’siv exirib nsongina olinadi

PN e
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: ﬂ + rt.n,.rm—"a. [ I < G
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Bu gurchai izobotilen shakiida yaoa vsonlik bilan chigan yubonsh
ham mumiin. Bunda ham kizlorali catalizatorlar ishianiadi-
T

Z-ur. oyt e
YL ) - e

e H.

Shuning uchun reaksiyalonds bu gurun ;-'urdamida oirdaniga benzo!
halgasidagi nebra holatni boshga gurobioing kicishiczn himova gilish
piomXin. Masalan, bu vsulo! benzolden c-thbrombenzol olishds sh-

! [atich mumskir, Buning nehun beazoldan uvyalige, yuqoridagt usul biles

wehlamesi-hudlbenzol clinudt. Uchi qmchi-butilhenzel yed ishtirokida
prombunadi:

I '\l,. H_\ (Y C[(:H):'.'

d i,ﬂ e W im ' Hie
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J Gunda wehiamchi-bulil zurnhizing fezoviy ta’sir wmitayll [aqgat p-
heomeehlamehi-butiloenzo? hosil bo'ladi. By modda yzrs bromlansy,
vane brom wyvalai bromning o-helatiza keladi:

} ftng, CIOIE,
T '1

B i

e A B RJ\_‘
s L2

L H Sat avy sesbvesrsl i
tindi b mehsulawdan veklamchi-botil gurubini chg asib vobesiladic

CICHTy i
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freraak, bu usidl buivn 107a 1 2-dibvambenzol olinadi,
ermzoldan o-dibombenzolni to'e'nidas-e’g'ri brarlab olinganda
eea dibromibenzol izomerlarining arelushuasi hosil ho'tedi.

Benzol halqusida bitra o'rinbosar bo‘lganda, kevingt elayotgan
clekofiloing huimi oriski bilan o- -holatdag) almashinish qiyinkshib
beradi Masalun, reagendarning quyidagi quturida a-lzomerning miggdon
Lamayih boradi va shu gtords reagenoing fazoviv hajmi oshib boradi:

Cl* « OFCO0Br < Cl1HCODHEOCOCH; < REOCEAICK




Kelliviigan  gatorni quyidagi  taribs  ma’lumotlan tmadiglayd
Teluolni CI' (HOCIHHCI0,) bilan xiorlanganda 77% o-xlortolua! hosil
botladi, CHLCOCHAIC] bilan stsetillanganda esa 1% v-uisetiltolucl
hosil bo'ladi. Bu misoldan reagent hejmining orishi o-holaldagi slma-
shinishni keskin kamaytivishi aniq korinib turibd:,

Arometik yadrotugi almushinish reaksiyasiai v'ninbosaring mezo-
mer ta'sirigs fazoviy gurshilik ham aiyvinlasitivishi mumicin, Masalan,
Z6-thmetiiatsctanilid aselonilidning o'zige nishatan elektefil alma.
shinish reaksiyalsriga givin Kinshadi. Bunga szhab fazoviy garshilik
mifagli alselamino (-NH-COCTL) puruhi beazol yadeosi bilen bir
tekislikda jovTasha ulmaydi:

., -, COCT,

4
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ey
Natijls o*nnbozaming yadings komsawedizan mushat mszomer
(HM) ta'sivi kamayidi va shuning wehun yadrodagi clektiofi! st
shimsh giviniashadi, Atsefanilidning o'7ida hunday givinchilik Yo'
u'rinbosarning +M ta’siriga hech narsa tazoviv qarshilik ko' raasmayi-
Az AOCH;

o’;"\_s

7

i

Mezamer f'sicga Lazoviy qarshilic naiffesida benzol halgasidag
elektrofil almashinishning giyinlashishi ditenil rezksivalaride ham kiza.
lilucdi. o-Holatlardagi to‘rta vudorodning bir-biriga kv rsatadigan fazo-
viy garshiligi twefayli fenil gurablar bir-biriga nishatan 20-30%: buriledi.
Runing natjesida ulareing koplanarhigi (bir tekislikda vuta olishi)
beziladi va shuning wchun fenil guruhning tkkinchi fenil gurchga ka'r-
saradigan musbat mezomer (+M) ta'sisi kamaysdi, reaksivaga kirishish
qehitivan susavadi:

;’/ \zx.: e

b |

Bondiyu difeaildagi mkxlu o-holatdagt vodorodlumi binta uglerod
oraali bng'lab, ikkale vadmni bita wekislikda jeylwaishi 1a’mintensa,
reaksina aabiliyat keskin ortadi. Buaday hirtkma fuorendic

L3 »
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Haqigatan ham fluoren vadrosidagi elektrofil ehmesbiaish ditent-
dagiaa aisharen ozon ketib, reuksion qohiiyati 270-maa ovtadi,

Demak, benzal halgasidagi elektrotil almushioish reaksiyaside
suhstatning asosliligl, reagentring clektrofiiligh va haimi, o'rinbosur-
ring quiblardisuvelii va tazoviy tasirlart hischga olinishi kerak.

Misoliar

1. Benzol devtershenzol voii brombenzal va deptsyobrombenzoilor
nitrotungande KKyttt Sonsteptolariing nisbaii 1 ge vwagin
Lo Tgam. Reakwivalarning (ezlight belgitavehi busgichi 16°c visida gan-
clav xadasa aitish nunidan?

Yechish:

Liiekizofil almashinish resksiyasing gisgacha ikk:
tarzidu, quyidagicha ko' rsatish mumbi:

w ’-'

apsgicili reaksiyza
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Agar K. = Ky bo'lsy, ya™ni rcaiesiyening wmuwmiy tezligi o-
komploks hosil bo'lish bosgichiga emas, bulki sekin ketadipan Il-

bosqicn teziigize bog'liq be'lsa, kinetik izowp elekt kuzatiedi va

-
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Ki'Ki =1 bo'ladi. Tajribacken olingan ma'lomatiazea ko'ra KKy =|
Solganligi uchun reaksiyening wezligi 11 bosgich, ya™ni grofonning voki
deyteriynitg chigib ketish hosgichi tezligiga emas, balki | basgich - o-
kempleks hosil bolish bosgichi tecligige boglig, Hoshgacha gilib
avigenda X,=Ky, Shuning uchun by renksivalards Kinetik izotop effzir
kuzatilmaydi. Reaksiva mexanizmin? devlerivhenzolni niroissh miso-
lida quyidagichs ko‘rsatish mumkin:
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2. Bonzal vir elii spindan fovdaianib, qanday reaksiyalar vordamida
p<hutsetilbenzal va 2,5- dictilatsetofenon olish maenkin?  Lndagi
clektrofl almashinish reaksivalarint ko'isating,

Yevhish. 1) Benzoiga sulfac kizloa katalicalort ishtokidz ed! spin
t"sir ellirib erithenzel olineds:

CHH
2 Hos0y, /""';-/ T
L I~ eamon 222 [ | L 150
o T

2} £l spirtini ekaidlab i Kislota, undan esa nisetitslarid olinud:

YO ;
CINCEOH ———— e CILCOOH Soale CrLO0Et HE | S0

33 Ltilbenzolga AICH, katalizatorlisiche atsetilxlorid ta’sic stworiladi:
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l ” o cagac SR r/\“ ' HC
"
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GO,
4} p-Atsetiletilbenzol xron oksidi bilan oksidlanib o-diatseriibeazol

hosil gilined::

CHE.CE, (R S,
o
2 T 25T -
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RIS PA CHOUH,

51 p-Atactiletilbenzol rux amalgamasi bian gaylasiiss, p-dietilben-
ol hosi! he' ladi:

CliiH:

S =
[ ﬂ - ZnHp + HO) ——== r H: 10

.-"‘-T.‘H' T’
l 11.CFY

ICH,

&) p-Disiilbenzol atsesiixloric bilun AICl; katslizatori ishtirokics

CHat H

msctitlunsa 2 5-diedatsctofonon hosil bo'ladi

CILOT CHCHYG
R R SO0 Hy
\j tOLHLOC! e i ¢ L
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Bunda L« 3 va H-hosgich reeksivalasi elektrotil almashinisdulir,

3. p-siloldan 2, 5-dixlerteluol ¥a 2-xlor-G-nitrofeinollar Glish sxc-
pralaring tizing imdagi elekreofil alimaskinish reaksiyalarini ko'rsating .

Yechish, 1) p-Ksiiel Xaliy permanganal eritivasi bilan akstdianib p-

metilbenzoy kisluty olinadi:

L




Cik; ioon
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C] L e I - o

CH
2) p-Metilbenzoy kislow AlCl kaslizaworiside xloriensa 3,3-
dixlazdumnedilosazoy kislots hus) oo’ ladi;
cvuu QOIL

Zk o -

J 1 |
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IyAgar p-metilbenzoy Xislota AICL ishtirckida T moal xioe bilun
reaksiyaga kiritiise, dmetil-3-xlorbenzos kislot husil bo'ladi:

OO01 COOH
T Al :
L |+ —= | RIS (s
o P

i |
CH; iy

4) Oxirgi reaicsivada host!t bo'lgan 4-meril-3slosbenzoy kislota
niwnlovehi arulashma yardawida mitrulanza, 4-metil-3-uitre-3-xlorser-
zow kislota hosil bo'ladi:

IOOI] LCO0H
7 150 P e
[" [+ HONG: 30 o T - B0
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L H 3 L Hj

3) A-n.aln.va mahsulott  dekarheksillonsa,  2,6-dixlartainel, 4-
reaksiyu mansuloti dekarbobsilluzse E-nitro-2-xlortoluel hosil bo'ladi:

COOK cll:
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Bunde 2-, 3- v d-busqich reaksivalasi elektia il almashinishdir,

1. Renzomurdl, o o, c-trifiorioluol, anifin, rijenil-tarbingl, p-uch-
S eitotuciiar mittolovehi aralusome Bilan nitrelancanda reak-
cyafurning ascsiy yo walishi ganday bo todi?

Vechich. 17 Benzanitrildagt sien curuh mantiy indvksion (-1} ve
manfiv mezamer @sir xo'msatuveh: o rinbesendin. Bu gurch benzol
1aigasidaEl evaigsa. oo va peholatlardagi elekiron zichlikni keskin
carmay b yuboradi, almashinizsh m-hoistda ketadic

t=N o

i S0, 1
S g T

z) Triftormes! gurvh manfliy ioduksion f'sic (<) beruveh: gunh
botlib, 1 ham o- va p-liclaiandag almashiaishai giyinlashtivadi, shuning
whun by guruh biam reaksivani m-holatga yo'naltradi. Quyida keldril-

et s-kemplekslaning tuziiishidagi bangarodik fikeimizai tsaliclavdi:
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Reaksiva tenplamasi:
c’.‘ ' |.,
S
'db : sty .
ia I COHONG, l y : -
5 ‘ G :

N3y

3} Anilindagl aminogurun kuchli kisioali muhitds wmmoniy tuzini

aosit giladi:
o PO ot
Ljr * L8O, '_°r I
S,

Hosil bo'lgan ammoniy toni endi kuchdi elekironosksepor o'rin-
besur bo'ladi va u harm m-holutes vo'neitiradi:

o s b
Nl THS0,

L NELTHSO, N HSOL
2 1504 T
[ | HONGs —— L | “ 0
P i
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\“-):
A} Trifeniikacbinol — uchiamehi spin bo'lib, u kuchli kislotaii
raugitda kKislorod atumi bo'yichs protan Diriktadi va suv @ralish
hisobiga karbokationgs aylunedi:
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Bn karhokation Senzol yadrolzridan {-M) manliy mezomer la's:e
uilaxli clestroniemi tortacdt va maifada bu bivkmeds hum almashinish

m-hiofatda ketodic
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Karhokation asalashma suyultirilzanda yana spiztge aylacadi-
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51 p-Uchiamehi-butiliolonlda almashinizsh tezoviy givinchilik -
liyh met) guruhipg sisharan n-helarda ketad:
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35, AYRIM ELEKTROFIL ALMASHINISH REAKSIYALARI

¥A TILARNING O‘ZYGA XOS XUSUSIVATLART

Protoniash va deyteriviush
Renzal suvsiz sutfac kislotada edvdi, RF; yoki ShF; ishtirekida HE
bilan reaksiyage kirishadi. Bundsy te’sirlashiy natijesida o-kempleksiar
hasil bo'ladi:

|+ ms0n e [ o Py msn

[;J R L 8 IL ]< o

Uu komplelslaming Lozl bo'heht PMR spekin vordarude wbotivngan,
Zu kemplekslas tarkihipa kisoveqi anonlaming asoaliigl genchalik
ichik belsa {anicn bargaror bo'lss) s-kemplelslar shunchask Sargaror
bo'ladi, churki anioniarring protazni toetib elish qobilivas past ho'ladi.
Senzoining kuehli kislotalar bilan bunday  komplelks heosil giiish
xususiyati vndan tenmik bargaror polifenil poliwering olishgs fruXon

eyl
: (’] R Y i\ | 7 ;‘\‘}
: ‘_
g <\=/', "-,-._,/ fiy- }\:.-.."’

Reaksiye o-kompleks hosit bo'lishi bilan boghlunadi:

Ul esa o7 navhatida yangi baazol halgaaipa hivikadi.

Benzalning, knchli Kisiotalar bilan o-kXompleks hosil gilish xususivad
undagi vedosadlaii deyterivaa almashtisish imkonin beradi:

o S e
{ I | IS - [ - .: e, —— | n + DHSC,
N o4 [y

504 orticche  bo'lganda  benzeldagl bercha
vodorudlimi deyreriyga almashiinsh munkie. Oralig o-kempleksdan
preton devterty kationiga nisbulen 9-mans nson chigib hetwdi va
Shuning uchun vedoredlaming desteriyga simashinishi sedie bo'Tadi.

!

=g
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wing  migdesd

Ranzal halqasidazi o rinbosarlar vedorodning
shinizhiga o'z La'sirini ko*rsatadi.

Masalen, tolonleing o- va p-holutlaridagi vodorad atomlart ben-
mildagi vodomdlargs risbaten deyieriyga 300-maria tez almashadi.

deyleniyga alma-

Nitrolash
Acomatik  birikouadsrni  nitreizshaing

quyidzeicha ke'rsatish mumiin:

wImueniy  Sxemasin
A-H ¢ XO© ——a Ar—NOy + H
Nitsnlovehi reagentlar silaiida guyidagilar ishiatiiedi:
| Kensentlapgan miret wo saifar Kislotelarmng oralashinsal
(niiolavehi aralaszma):
HINLY,
2. Nitmniy mizlari: NOy' BF,7 NO; ClIOy

N + 2 [ - 300

P 2H—SOGH 2= 'ND. 43 HSDT - KD

m e 2 Nidy BE - B0
3. Kislulali kaedizasoriar isitirekiva azot{Vi-cksidi: N,O. #10

L80: X
CRN=0- NG+ I a—E N0y

= HOMD, - HSC,

ON—0-NO: © Ky = 2 N0y - BLNGS

4 Kisloteli katetzarorlar ishbrekidy azonTV)-cksidining diraes
\_n()(:



ON-O=N=0 ¢ I ==t "Ni),  uNo,
3. Sulfia Kistewa ishtirokide akile va ulsil-niten ke R-ONO,, RCO-
ONGO,
ROO=NGg 1 3HESD, e "NOp + H:00 + ROSOLE - 2150,
G, Alkii- va atailnitratlar-

-8xtio,  x——Fu Rt

7. Kensenmrlangan nicat kislota HONO,

DO—HNO + 3 H—DNOY, s g, - 150 1 2N0;

8. Suyultirilgan nitrol kisfcsa: FIONO,

Uning tarkibida nitrit Kislota va azoi(fV joksidining dimeri bor dely
fusoblanadi:

H-0-NO b F7 ——e T = "NO iicom kaica
QM- -0=NC [ —— Ny - NG,

9. Suyuliirilgan nitral kislota va Ronseatrlangan sivke kislonasi:
HONO, = CHCOOH.

10, Ausetitnieeat 1 sirka angidsidi.

L1 Atsetilnfreal | muzsimes sidea kislota,

12, Suvsiz nitral kisleta + sicks angidridi,

13, Suvsiz nivat Xisluta + muzsimon sirks kislots,

14. Tetranitrumetan CINOW ) piridin ishtirokids.

15, Keliy nitrat bifzn alewn - KNO: | S0, (olevrn) voki kosn-
sentelangan sulfa, polifostat Kislotaler.

Nitrulovehi reagentlarning reaksion qobiiivat quyidagi gatonda ka-
msyvih boradi: ;

NaOs (H:S04, BF;) > NO' X (X=CIOy, SbEL, SIFE) = NuOy (BFs,
AlCL) KNG: TS0y (olenz) = HNOs 1,50, = HNOD; {kons.) =

N0y = HNQ, (CH:COOH) CH.COONOy@CILCO-OCOCH;) =
CHONO, 2 CINOWY (piriding

Aromtik Suilonalami eitrat Kisletasi yoki wning suifut xislota bijan
arttashirnasi vordamida niralanganda magqugiy  mitrclovels  elekieodl
zarracha - nitroniy kadion:  NOQ; guyidag: sxema bo'yicha hosit ha*ladi:

/54
[ O-0-NOH+E = K- 0 N

; u
itan

I H-O-ND =% BOo+ N

L=C~

Bu sxemadagi peoten I sulfar voki u ba lmagandu, nitrat islotags
tegisatidic,

Niraniy kationining, kersenatsivas: nivrat kisletada 3-4% bo'ladl.
Suifat kisieta go'shilganda uaing migdort ortedi vie sullat Kisloaning
migden 90% bolgands aralashmada enz ko' p NO; bo'ladi.

Realsivaga kirishuvchan aromatik hirikmalar sitrelanganda "Ny
ning hosit bo'lish tezigl reaksiva teigin belgilavdi. Areaning resksion
gosliyat pust botlsin mitrolasl: reaksivasining, sniqrog giliby aytganda,
a-knmpleksning  host boflish tezlign umumiy reeksiya  ediging

helgilavdi:
'1'(."_»
n, KO J
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K < ey 2R OD WOE i g H K
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Arvomatik bivikmalar wchida fenollar va anilintami nientash o'zigon
wos xususivatlarge eza Ularniog ikkaiazi hamo eson eksidlanuvehi
meddi betlib, uler koessenirlapgan nizat Kislotasi <aairide oksidlanib,
qoravio, smolaga aylanih ketadi. Shuning wehua fenoliumi nicolushda
suvuitiilgan nitran Kisiotadan faydalaniled.. Shunde ham [snolning 60-
0% qismi oksidlenib ketadi. Realstyaning mexanizing (ki xil wlqin
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I-talgin: Swyultirilgan nitret Kisloteds nitrit Kislotasi bor va u
mirozo  katoni  hosil bo'lishi hisebiga nitcozotznnl  hogii
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utrozofeaol esa nitrat kislota ta’sirizde oksidlanib, nitroferalea ayfunadi:
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?.«tulqin: Suyeltivilgan nittal kisloada azo{TV )-oksidining cimar
maviud bo’lib, u mivat kislota #'sirida sitreniy katian N,
- <

. hosil giladh
va i fenol bilaa reaksiyaga kirishadi:
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N Anilinai, v oson oksidlangenidas hasta surulticilgan niteat Kislola
Gilan ham ritvolab hoflmaydi Shoning uchun uning a-.minog..w.lh.i
atsillab himeys qilinudi. Hosil bo*igan N-asilanilin nitrolansd: v
penitre-N-atsilanilinlar alipads, Ul gidraliz gilinib nitroaaiiin
qilimadi:
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Galogenlash

Benzal vadmsidagi vodorodni galogenga almushtirish reaksiyalu-
vidar, amalda, xlorlaslh va bromlash Xo'p ge'lieniiadt Flor melekula-
smng radikatiar hosil gatib gomolitk parchilenisli uchun juds o7 encr-
wivd falab ilingani sababli ayomatix Bivdkmalar bilan n rsdikal mexe-
mizn bo'vieha reaksivaga Kivishadi. Bunda avvale ftorning benzol vad-
rosiga birkishi kezatitadi, Reaksivada juda kata issiglik gjraiib clugisni
(25 Kjoulimnd) ham uni boshganshni giviniashoead:.

Aromark  bivikmalarni  bevosia  yodlash  natpusida kachli
gaytaruvehi < LU bosil bo'laanligi vchun, o reaksivani orqaga gaytarid
vebomdi va shuaing uvchun  reaksivani oksidlovehilar  ishurolide
(asalag, NGy, 1a0) oiib borishga ta”gri kcladi.
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Yod anionining (17 clckorofil reageatlargs msbatan kooedinaisivasi

kwm putlganlig sababll, vodksh sedun J-C1 olinishi qulaydir,

U, galogen molekuiulazining gelemlitik parchalanish shiimellig

Judds Xiun:

Xe ==X ' X
Slluving  uehun  melekolyar  palogenier bilan  galogenlasads
crituvehining, aomatik birikmaning voki karalizatoming qamushuv:
zarurdir,

Aromatik hirikma va clekwefil katalizator a'sirl ostide boradigan
regksivaning sxemisind quyidagicls asvirlash cumkin:
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finday qilih, molekulyar galopea hilan galogeniashga critmvehi
{bizning misulimizda benzol gomologiining G'sit kans boladi va sho
sebahli “benzol yadresidapi elekiron-donor o rinbosarlar  aromatik
birikroaning galogeniunishini esonlashliradi. Reskuivaning tezligi o-
kompleksning hosil bo‘lish tszligi bilan beluiianadi.

Xlor yoki brom molekulasing quthlanticuvehi katalizatorlar ziferida
sulfil Kislote, Lynis Kislotelan {masalan, FeBry, AICI, £nCly, SHBry,
PBrs v Iuk.), kumush pecxlorsti (Ag'CIO.), yoé va dimetilsuttoksid,
suv, dinksas, piridin kabi quihlantiruvedi erituvchilar isalatiladi, Masa-
lan, dicksanning guiblantirevehi oy'sirni dinksandibromid bosii bolishi
bilun twshunticsh mumkin:

Suv yok? piridinning ra’siri hum shunday tushuntrilisht menmkin,

Yugorida kellinlgan Yatalizatoclar ichida kumush merclomt eng
kuchii Xatalizalor bo'lis, © palogen kationini hosil yiadi va shu sabubi:
uning ishtiokida reaksion qobiivad juds past buigan aramatix
birikinaiarai ham galoidiash mumkin. Uning kasaliik a°sirio; quyidagi
sxoma bilan ko'rsarish imunkin:
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Lyuis Kisletalarining, salogen molckulalarigs risbaren quiblanii-
rovehi 2’sinni Rk xi toshunrivish momkin:
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Toleolni hu kawalizateriur shtirakide xlorlauganda 0.5 o-p- tzomes
slustoluatiar migdorlarining nishati 0.9 dan 1,2 oralig'ida boladi, Shu
hilan birgy toluol vie benzollarning reakision qn'oiliyatla;:i uy.rxlip_"idap,?
farg - Kig'Kpe hamayadi. Bu ma'lumodar qo'prog ikku;.cl'r. Axemani
resdialeydi. Boshgacha qilis aytganda, Katatizetorlarning ta’sivi 3hu?dan
isorafki, u a-kemplcksniug hosil ho'lishim esoulashtirad, nulyjada
roakstva tezlashadi va wra ammatik birkmalurga mishatan seochuavlik
kuinuyadi, .

Tolualni HOCIHHICIO, isheivokide xlordashda izomerioc nuqdo:
vining nigaat 0.5 »/p 164 ga teng. Bu patija hajm jibutichar kichik C |
icavianininge hosil botlishi hilan mshuntirilishi mumkin:
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Fovis katalizetorlar? ishiirokida xlez yoki hrom kationlarining hostl
Im".isl'li tasciglongan emas. Ulaming Katalizatorhic ta'sin }'uani.da
wstuiisitdi, Sulfar kislots va vodping ra’sivim quyidagichs tushuntrish
mumkin:
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Tolualai turll erituvelitar ishtirokida {xlorbenzal, nitroberent, sirka
angidridi. stsetoniiil, sitrometan, sicka kislotasi) molekudyar xlor bilan
slorlanganda 1zomerluming §
3,5 o-/p- nishatdari 0.25-0,85 orslig’ida boludi 13y natija |1f'l:tl
reakstya fazoviy jihstdan kalta baimpa cga ba'igan moiekulyer xlorning
bujuini bitan horishin ho'rsatadi.




UReaksion qobiliyati katta bo‘lgan armnmativ bickmalarm {musaian,
w-ksilol, mezitilen, antratsen, fluorcn. nafialing tiofea) hech gandiy
katalizatorlarsiz, quibsiz entuvehi CCL da xlor voki brom ta’sie emirib
galogenlash mumkin
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Bu reaksivalarda molekviviar gelopen aromauk birikmadegi =-
cickrronlar t'ziri estida gniblanadi va o-kowmpleks hestl giled::

i =
- L w
” = P
“ & [ oL
Ay P
- SN2t By

Fenul va anilin kebi reaksion gobiliyati kaita Do'lpen Bidkmalar
juda oson, vy harosatide, bromii suv bilun bromlanadi. Bundzs hir yo'ls
uchia vodorod almashinadi:
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Gidroksil gurohining ta'sivi shunchalik kochliki, fwsil bolaan
24 6-tribromfenol p-rolalga yene  Sromlanadi  ipsa-tmium™) v
24 4B elmbromsiklogeksadienon hesil bo®ladi:
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Anifin b xudd? shunday eson bromlanad:. Uaing resksion qobi-
by hanavlivish ushun amina-gurzh aweiilanib himoya gilinadi. N-
Arsetilanilin cadi cnikin Xabi oson paicidlanmaydi. Feaoloi rmonoh-
somlash uchun facoviy Jihatdan najmi kaxa bo’leen dioksan-dibeomid
ishiatilac, Benzuldexid yoki atsetofenon yacrolarin galoidlash nchun
esa AICH Laalizatori qollaniladi:
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Agar  AICL  xetalizatorisic  resksiya  olib  beriisa,  gumelitx
amashinish guzetiladi v boshge mansulot hosil bo*ladi:
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Gulogenlasiy achun melckuivar galopenlardzn fashgen  prpox-
londer, suifuc] xlord (SOLCHEY, oksidlovehilas (have kisloradi. xtor,
aalriy xloeati) fshrirokida xloric kislo, kaliy Teomic, kuliy yodidlir
ishlatiladi. Gipoxlerit kislota, xloramin va xlormmidiundagt sinsclekt-
rotitdiv:

N

HU=—L] wNI RsONE—C

Sulfolash
Arometik yadrodagi vederodiing sulfo-gurshga (SO0 almashi
nist rezksivasi sulfolush reaksivast dob amladi. Ko'pincha sullfat Kislo-




tast vordamide amatpa oshiriladizgan reaksiyaming tenglamnast quyide-
gicha ko'rsutiladi:
Ar A = NSO e Ar—&UyH + ThD

Sultnlovehi agentlar sifatida kupnros maowi - 92-04%- 15 sulfn
kislota, merogidrat - 9R-100% J° sulfat kislors, adatdugl temperatunada
suvug helde bho'lgan 20-25% i yoki GO-63% 1 olewm, slciselion
kisletasi - C-S0O,011, sulfar angidridi - SO, hamda sulfat engicridning
prrishno voki dicksan biJan host! gulgan kompleksiar shlatiladi.
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Sulfolash  resksivasida ishlatiladigan  olevrnning  (eizi sullal
angidridning monagidrat (H-80)) dagi critmasining massa uiusiodis
Mazalan, 25% li nleum - 25z SO, va 75p H250y dan iborat 100z
eritmadir,

Sulfolovehi agenterdan hosil bo'ladigan clekwotil zarrachalami
cuvidagicha tasavine gilish muicos:

Sulrar angidridi — S05. Bn molekuladazi $-O boa‘last quisli be'l-
ganligi uchun altizgusnet atom? atefida elekicon zichlik keskin Xama-
vadi va u gisman mushar zacyadlanadi:
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Shuring ucama SOy clskmofil zaracha va Lynis  kislotasi
hisohiznadi.

Moenogidrat, va'ni T00% @i sultat kislomsida csa anvidag? eickratil
asrachalar hostl butlishi momkin:
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Olepmda - SO: ¥a SOwH S0, sa'ni HS,0; kahi sulfolovent

agentlar v bolishi mumbin,
Klosnléon kislotadagi slekirofil zanacham

qaiish mumking
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Turii Lonsentratsivail sultat fislara bilan sulfolast 42 £ okl

B isa, sul fat angicrié bitan suifo’ash esu geyomasdic.
A=l 1 80— AT SOH
s i ikkd ol
Xivesulfor kislotasi bilan sulfulash  resheiyas) ikki bosgichdy

horidi:
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Reaksivaning birinchi  posgichi  aremantik yodrodagl clckauf;.l
- tomidags aukleofil

wlrrashinish - suifodash, iskinehisi ese oltinguguit o
aimashinishdin, Rt

Sulfoluveli eleksafil zzreacha 'SO:IT ba'lgan vAqLoag Neaxsis
mexanizmin quyidagicha ke'raatish muinkin:
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Reuksivada sekompleks hosit bo'lish bosgichi juda ter amalga
oshganiigi uchun u resksivaning wowmiy tezlipiga ta'siv qilzaydi
SHening vehun yugoridagt sxemada st-kowpleks hosil bo'lish bosaicks
lustinb goldivilgan.

Yuquridagi mexanizm sxemesiza muvofiq, sulfolash resksivasinimg

ziigh a-Rompleks hosil he'lish bosgichi tezligipe ham, protaaning

chigih ketish bosgichi tezligign ham bog'liy. Kisiota voki SO, ning
zislotadagi konsentratsiyess vuqort Hbo‘lsa, aralashmada nukleatil SOy
ning konsentralsiyus: kem be'ladi. Shuning uchun bunday sharniula
prodonnung chigit ketish texiigi keskin kamayadi va reuksivaning
amumiy leeiig shu bosgich teeligiga bog'lia bo'iil qoladi, Bu esa
reaksiyada kinetik tzotop otfekt pay de bolishiga ssbab batladi,

Agar reaksiva 96% B va undan kom sonsentratsivali saa Kistotust
bilan olih borilsa, aralashmada HSOg muklesofilining  kensenrratsivast
orladi va ikkineh? bosqichdagi protonning chigib ketish tezlizi ensdi
Bunday shiroitda reaksiyaning vmumiy tezligh o-kempleks hosil bo'iish
bosgichi tezhigmga bog'lig bo‘ladi va kineai izotop effekt knzoilmavdi,

Sulfat Lislote bilan sulMolash reaksiyast qaytar bo‘lganligi sabubli,
Dirging azoratik birkmani wrli shareianda seifolash hilan, meli izomer
arilsulfokislotalar olish mumkin. Bu shawitlar reaksivaning kiretik va
termodinemik nazoral sharvitlaridic. Misol tafdqosida toluolni voki
nallalinng sulfolssh reaksivalaring keltinsh mumkin,

Toluel 94-36% 17 sulfit kisivia bilan uy temperaturasida sulfo-
langinda 30% o- va 50% poicluslsulfokisiotalar olingan, m-toluoisul-
fokislots esa hosil bo‘lmagan. Realsiyaning bu shavoiti kinetik noreomat
sharoitt bo'lib, ayoan shu o- va p-holatlasdagi recksiyening tezlipi
benzol halgasidagi metil gurchi ta’sivids katta boladi. Shu reeksiya

14

120-150°5 du obb burifsu 85-50% p-. 10-15% c-welunksulfokislotalar va
uda oz migdurida m-toluclsnlfakistora hosil bo®iack.

Sulfolash uchun D06 4 sulfad kslota olib reaksiva 180-200"S da
oikaziipanda. 4% p-. 35% m- va 4% oeloluolsulfokislotalar haosil
poladi. Reaksivasing he sharoili termuodingmiy nazarat sharoiti bo'lib.
hargaror p- va m-toluolsulfokislolaiar Rosil bo'lishiga sabab bo'ladi.
Xuddi shu sharoida ve yoki po whnclsnifokizlotelar zlohida-slohidn
srzdivilzanda ba: xuddi shundsy aralaghma hosil bo'ladi. Bungu sabub.
oo yoki o= toluol-suifokislotalar desutiolanishga ucheab, avalashumada
bargasor in- tolielsu! fokislota ko payth boradi,

Nuddi shonday manzarani naftelinni seliolash reaksiyaside Tam
kuzatish mumkin, Nalaliont (G0% f sulfar Kislote {monogidrar) bilan
20-80°S da sulflanganda e-naftalinsuliokislola hosil bo®ladi:
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Agar reaksiya 120-160°8 da olib borilsi voki e-raffalinsuifokislota
sulfat kistola moenogidrati bilan shn temperatumda kizdwiisa, P-nafla-
hnsntfokizlote hosil boTadi,

Xuddi toluolning o- va p-holatlart kabi nattaiinning w-holafi uring
fi-holatiga nizhasn rcaksion gebiliyuli katla, Shuning welnn pase em-
peratieada {kinetik nazorat sharoitida) a-naftalinsulfoXislota host! bo'-
ladi. a-Naftalinsulfokislota yuqori tempemturade va sulfal kislols (e’
sinda Peieomersa nishatan oson protonlanadi va desulfvlasish reak-
sivast sodir botladi, Shuning uehun yugori temperslucads (teimodi-
nun ik nazoran sharoitida) termodinami hanjaror [i-naftalissulfokislota
hosil bo‘lishi kuzagiadi.

Shunday gifib. sullolash resksivasi hoshga clekirofil almeshinish
reaksivalaridan quyiarligs va reaksivade kinetik izotop ellekr kuzatitishi
bilan farg giladi. Regksiyaning qavtarligh {o'g'n v teskari reaksiya-
tursing faollanish energivasidagi farqning kambgi bilan fushunciriladi.
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Meziilen, anteatsen, lenol kubi ceaksion gebilivats yugen botlzan
birtkenalar konseniriangan sulfsl Kislota bilan past sempamiuraiacda
sulfelanadi.

Furan, tiafen, nirrel kebi clektretil alimashinisa reaksivalariga oson
kinstwvch: geteroizicnl birikmaiar kuchsiz sulfoleveh: sgentiar byan -
sulfit angidridmng piridin yekt dicksan biiun bosil qrlgan komplelslan
vordamida sulfulunadi. Bo' geterohaleali binkmaler ichida kisluta
& siriza chidasaluog Botlgan tolen batto Konseabduogan sullzt kisiod
bilan kam sulfolarishi mumkin:
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Aronatk Wirikwaning elekinoll abisastunish reaksion gobilivat
ganchelik past ho'lsa, sulfolash wchur shunchalile kuchli sultolovehi
agentiar ishiatiludi,

Kuchii  sulfolowehii agentlapga  sultat  angidvidi va turli
conzentrasivadaci olcumlar kivedi. Messlan. aenzoini sulfoleshga 5-8%%
li vleurn ishlatilse, berzol-sulfoleslotant yoki pindinm sulfulushga 20%
li eleam ishlavlib reaksiys 200-220"S da olib bosiladi,

Suifogumbni suyultiriigan sulfar kislora bilsn qizdidl: desulidlask,
kansentrlangan nitrat Kislotast hilan giadinid 258 aitro-desitinlash ham

mumkin, masalan
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Anitn yold boshga womatitk aminlami sulfolush o'zign xos
xususivatlarpa ege. Bunda selfal kislety wsinda amunogervh tuz hosil
giladi va eleXtronndonor gurihdas elekt-onakseptns pusubips aylanadic
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Shu uselda reubim abamivaiga 64 ho'lgan dor
vaalur olishas isalntiledigan sulfuni! Kislotest oliradi.
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sireptotsid, nersuifacl, sulfiding sulfodimesin,
leertrish mumkin:
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Alkitlosh

Aromatik yadioni alkillash ham clektofil almasiinish resksivasi
Boiit, bu reaksiva aromatik berikmalerze kisiotali katalizatoriar ishtiro-
kida alkiigilugenidlar, spivtiar, olefinlar, oddiv va murakkab efelar la'-
str ettirib olil horladi.

Aromatik birthenadami - alkilasiogenidlar bilun alyuminiy «iodid
ishurokids alkillash 1871-yilda Fridel va Krafislar tomenidan cehilgan
bu'lib, bu reaksiva Fridel-Krafts bo'yicha alkillash reaksivasi deb sta-
ladi:

CH,
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Realsiyede clekwofil zarmehe wlkilgalogenid va kstalizatornog
o'zare @'sividan quyidagicha hosil ha'ladi-

2= ALK = Fc-o-css-.-m, o A

Bunda 1on jeftlari bosil bo'ludt va ularaing hosil bolishi birlamncin
alkil palopenidlardan uchlamehi wlkii-galogenidiar 1omon exenizshin
boradi. Lekin karbokationlar busil bo*lmaydi. chunki resksivalar oitb
horilayolgin sheroitda eritmada sesilarhi elekir o' tkazuvehantik kuzatil
maydi. Frkin karbokationlarning hosil bo‘bmashigi vana shu bilan tas-
diglanadiki, R-Ci, R-Br v R-1 dilan ACH ishijrokida twluolsi elkillzsh
natijusida alkilteluollzi aralasbhroos: wrll (zomer kil bosit bo'ladi.
Realisiya erkin karbokarion hostt bo'lish bilan borganida alkiltoluel-
lacning Izozer tarkibi bir xil Doflgan bu'lar edi, Demak, hu resksiya-
larda aliciigulugenid tarkibidegi palogen atemi mahsulot izomer tarki-
siga o'z ta’sirind ho'rsatayotgsni shubhasizdie, Gulogenulkiilar arkibi-
dug: galogen atomining Lyuis kislomsi hilan 12'sidleshish xususivati
galogenning quiblanuvehunlipn erusai biian kama yiadi, Masaian, mettlb-
rorid AlBr, satirekida toluct bilun metilvodidza nishatan 200-marta
tez jeaksivaga kirshadi, Shuning uchun ulkilvodidlar Fride)-Kiafis
reaksivasida dshlutilmeydi. Katalizaodpming faolligi csa quvidag
qatonda Kacnayib boradi:
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A ACT LaBrx LaCla>FeCly=ShCli=SnllL = RE=TiCl = ZnCl,
Praton katalizatorlarning leoliul esu quyidag yatorda kisoayadi;

HF=ILSO.=HP0,

Aramatik birikmalarn ridel-Krals reoksivast bo'yvicha alkillashds
nrenning konsentratsivasi walik lengiamasizga Kiradi:

L=R|ArH || RX [ kat|

Alky! palogenid va Kawalizator avval tez va gaytar raaksivada
hugigry reagentni hosil giladi. B resgent keyin aren bilan sckin reak-
ivapa kirisnadi. Alkillazh renksivalarida birlanchi kinetik izotop effekl
huzatilmaydi. Shoaing uchun reaksiva lezhgint belgilovehi bosgich
iztide o-kompleks hosil botiish Sosaichi qubul gilingli Yuogorics
aviilzanlami guvideg: sxernaler bilan Ko rsarish sanmiin

K BEL, .
TN 4Ny = Ry
RS
e . W, sk 2N
* > Ta ' -~ o
l |. ooaTABL L i [.: pe I s
. .,4"' \ 3 > - 4
B 2
7 ¥ Ryt —
Dy ] AL R S ]f\ ] 23+ AN
g L et
Al - A, —b H - FIX - A

Reaksivaning umumey tezhzi sen julli husil bolish tezlig bitan o~
Lorepleks hosit ba'lish wezligiga bog-lig bulads:

¢
Rim = Finn~Ke epia K e T

Vigori reaksion gobilivat u reaksivaning hasm, bu reeksivaning ham
nattjasi be'lishi mumkin, Orelig mabsulotlar sifaiizh Sadbokationlar
hosil bo'lganiign uchun birlamehi wikil galegenidlas bilan alkillash
renksivalarida ikkilamehi-alkil mahsulotlar ham besil bo'ladi. Masalan.
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benzolni 0"C da AICL ishirvkida n-budixlorid bilan alkilangande
hiclamcini- va ikkilamehi-buiibenzollar aralashmasi nosi! o ladi:

-?‘

VELOHOCHATE, LH— A,

R S e
|\/] v 3 ClHCILCECH—, [ j 2000
il

S

Agar revksivaps zobuCiderid vinse mabsulel sifaida ragas uch-
lemchi-hntilbenzol bosil bo'lagi:

BN

"_\C—i.—(.'l-:
b AKE 2P
[\ I Clh—CH—L Hy—| ——x~ I N |
R H, N

ARl guruhining, Duadsy  Jzomesduntshi alkillash  reaksivasigs
bug'lig bo'lrzagsn holda, mustagil ravishda, alkilxieridning katalicatos
bilan o*zare ta’sirlashish bosgiehiti sudir be* ladi:

il
Clk~ (‘: =Cab—( | AKh s——= Cih—CU—C3l ALY — Sl AL
ks TH: el

TIzomerlangea slkiigurchli mahanior migdor realsiyogn Kintilayot-
gan aroman’s birikmiing reakzion qobitiyatiza bog'ly. Aseretik bivik-
maning faollig? qanchalik yugort bo'lsw, zomerangan alkilpuniiidi mah-
sulotning migderi shunchalil kew bo'ladi. Agar arematik birikmasing
rebision qooiliyati ganchsiik past bolsa, tomerlangen alkilgunshli
wiskisulut migdori shunchalix ko'p bo'ladi. Bunge sababy. faallizi kam
bo‘igan acomatix birikma bitan resksivagn kirishgencha wlkil-garlo-
katien izomerkumshga ulguradi, -

Alkitiash ceaksivasining yana by o'zigg xos enoni shosdeks, o
Yavir reassivadin:
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P AL i;.’/“\"ff( R
| ﬂ R T e B - HC
o

Rn
Tofa'ri renksiva ham, teskard reaksiva ham, alkil-kurbukationuing
argiualig oclishi bilan tezlashact vi alkil guuruhluming tehistiga gurab
uvidapi qutordis oseplazhih toradi:
metil < boshga birlamchi-alkil < izopropil <gehlamehi-butil

Teskeri reuksiva bo'yizha alkilgurubaing ko'chishi ixki <0 ke'ri-
nistde sodir o Yishi mumkin:

0 ichximolekumiyar ko®chish

21 imulekelslarare ko'chish

Melilguruh fagar yoki asosan ichkimolekulyar cavishon kefehadi.
fushaa pirlamchi-wlkil gunihlur esa yiszan yoki e’ i melekulatararo
mexanizm bovicha ko'chadi, Quyida alkikeluoliardeag alkiiguruhlar-
nine ichkimolekulyar va melekulalerara ko'chishlacinng SXemist va

alushlart kellinigan:

i, 1[—5 j:'l'::
_,.-"';J-""-_.H' s ;
1! AXll - HL == f /ll vRCH
I"lq_.___- / ‘:( R0

Adgii guruh leakimalekulyer Molekulalarzio
kutchish wiushi. Y keiehish ulusi, %
CH - L ¥
CaHym 84 16
{Cila):CH- 1 86
(CHy G- 4 (RS

Shunday giib, alkiliashga teskari bo‘lgan reaksiyn deallillash va
ivomeranish betlighd mumicing Bu resksiyelami amalga vsbinsh uchun
Frde-Krals ksializatori ¢ALCL, BF; ve b hawoda praton donor
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bo'lgan go'shimcha katalizator (150, HCL HIEE, HBr va b)) alkilaro-
mistik brrikmaga t’sir ettiritlishi Kersk,

Tzomerlanish va deelkillash reaksivalarining mexanizmlan hi-bin-
dan farg yiladi. Tchkimolckulyar Fzomedanish, odatda, 1.2-siljish ongali
sodir bo‘ladi, bu siljish esa hosil bo'lgan nealig ookumpleksning isomer-
lanigni va hargaordasiuvi ongali amalgza oshadi. Mazalan, o-ksilolning
m-ksilolgs izamerlanishi quyidagi sxema bilan ko' rsarilishi sumkin:

Cihy H, l.fi-;;

_,;.l\ \(::H, ‘?.J\ 50 i At
il

-
L Ally; - HRe —= L J'-P—*"-AI’:' — | /‘J Al
R e P

H o

i,
AL LT s, 1
.+ E | arg = »= ﬂ | e ﬂ Is Allls "=
20 -
ll/<H

> ool
7 n i
¢y
= HDr - oy
ety

Yuyeridagi sxemadan ko‘rinib furivdild, o-ksilolga oricatatsiva
qoidasiga muvelie birikkan proton hasil gilgan o-kompleks benzal vad-
rusidugi metil purublar m-holatda bo*lgands gareriirog bo‘ladi. Skonirg
aehin o- voki peksilollar ckvimolckulyar migdurdugi AiBrs va HBr
w'sin ostida baamom m-ksilolga sylanadi. Yugqoridag sxemani p-
ksilolning m-ksilolga aylanishs uchun ham yozish murmkin.
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lzomesianishning oldini olish uehun  kuchsizrog katalizatovlar,
masalan SnCl. ishlatiladi voki reaksiva katulizatoming taolligini
lemaytiruvehi erituvehic, masaian nitrometanda olil horiladi:

CvH.-,NO_-?A.lC‘-.l

Vugorida sxemasi kelirilgan izemerlanish reaksivalarini gayla
alkillash resksivusi deb ham azash mumbian. AL guechianing bir yvad-
rodan betemem chigib ketishi, ikkinchisiza bir pechts slkil gurohning
lkirshi dispruporsivalanish deb amaledi

Masalan.

UH, O
5 ey
2| X%+ HEl ———= | ﬂ +
. o

Uy reaksiyalar uchun ko'p migdonlagi kasalizetorlar talab qilizad:.
L lar izomerlanish reaksiyaloriza wisharan sekin ketadi.

Alkillash natijusida hesil bo‘lgan alkilbenzoining wsosliligi, eickwo-
(il resksivalarga kiristush gobilivat kara be'lgantie? nehun dastlabki
womatix bwikmagy nisbaian eson alkillanadi. Shu szhabdan di- va
pabiatkil-maksulotiar bosil baflishi mumkine Bo belgi ham alkillesh
reksivasi nchun xosdiv. Reuksiyags kivishuvehi birikinalar (aromatik
Lirikma va galoidsikil) vugert ceaksion qobilivatga i bo'fsa, alkiliash
reaksiyast uchun juda kam migdodagi katslizawr., hatto Lyuis kislo-
alari kristallopidratiarining, kam migderi hum efardi ho'ladi, Masulu,
n-bsilol, 1mezitilen, fenollar ve uwlaming efirlasi bilan wchiamchi-
sulotdaikillar, benzilpsiogenidiar, galoidsikloalkanlarmng resksiyalar:
(! mol FeCledH-O katalizatari ishtirokida wa"lum tempera-
lrada juda 1oz (10-20 minul) va yuqes unum bilan (80-90%) ketadi.
(' zhekiston Mitly universiteli olimlan tomomidan shlab chigilgan bu
usil anizoln: benzillash misotida quyidagican ko®rsailishi munkin:




Ol {ICH, DU
i il
7 Felll* 6L, 130 1207C r:-*'“x'-' e
2 ||+ 2tance 7 e = [ | w
g Mg ey,
CyH, = H,

Alkilgalogenidlar bituo wlkillaskda nlarning, faolligh quyidagi gator-
da kemayib boradi:

R-F = R-Cl = R-Br = R-J

Bundsy facllik allalgalogenidlarming Lyuls Yizsintazi kambizatorlari
bilan ton jufll hesil gilish xususiyatlariga bog'lig.

Yana shuni eyrish kerakki, alkillash muhsulotanning izomerlacish,
disproporsivalzoish va dealkitiash reaksiyalar protonming aromatik yud-
roge orientalsiva goidasiga muveliq ravishdagine emas, balki alkilgurub
lurgan jovea boradigen Aujum bian {“ipso”-hujurm) fasn boshlanishi
mumkin., Masalan, yuqorida kellinigan v voki p-ksilallarning i7o-
merlanizh? “ipso™-hujomn bilan guyidagicha sodie boladi:

il ln. fi‘.h;‘
}
. ‘;;’-‘ﬁ o S »*.}\v
I] +H |l | R I H S
T . gy | 3 ‘{,‘" ~— il
éH as” g U, g R | -
3 ‘2
Lt LH; Cl%: S S ey,
OH,
et R . R WP o
[\\ !“ o € “ ]\” i~ L .-
\'.d". i R g \\l- -

Aromatik bivikmalarni olefnlar bilax alkillashida visming Sanliig
yeyidagi gaterda artib boradi:
CH"!"CI{;{ < R-CII=CiTs < R.C=CH,
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Shunki avien shu gelocds wiardan kaalizatorlar bilan hosii buladigs

kerbokaticaiaming garoelilizi orlib bacad::

CH—CIL = R=CI Chy -:‘R—L;: CHy e
aH

ey 31« Rzt FineR ?}-—ﬂ AR
K

Shunduy qilib, gromsiik binkmalami olelinlar bilen atkillasnila
destlub olefinarden Xambizutoriaz ra’sin ostida ien yoki ion juth nosil
b fadi, keyin u wromatik binkits hilan reaksivags kicishib alkillasa
nassulonizl hosd giladi. Bu yerda ham katalizacerar sifalida proton
yoiki wproton  Kislomslar ishlatiladi. Aproton  Lislota jhlatilgence
lorineha sokatalizazorlar (OC], HA vahk) qu®shiladi.

‘Shum' ia'kidlush kerskii. olefinlar bilan  alkillashda wlarming
izameriupishi, polimedanishi bamda, katalizator cifutida sulfar kislota
ishiatilpanda =sa, aromatik birikmaning sullolanishi kabi go‘shimeha
reaksivalar sodir be'ledi.

Alkendapi metilen zamini ganchalik szon bo'lsa, alkillash nat’jasi-
dipl izomerlar soni shuncha ke'n oot ladi.

‘ Shungs garamasdan. o'efinlar bilan alkillash reeksiyaai muhim sie
noat shumiyatigs ega bolgan reehsiva ho'lib, etiloenzul, izapropilben-
20! kabi moddaiar olishda gotllaniladi,

Aromatil birikialarsi spictier bilan alkillanganda ham U3
Lutatizatorier gollaniladi. Ko'pincha fusfa, frorid kisiotalar, alyuwniniy
Jorid, horftorid, suifal kislotasi, polimer sulfo-katalizator KU-Z, tostal
angidridi, alveminiy oksidi va boshaular ishlatkdi. Alkiliash yeaksiyu-
Larids spirtlarning faolligs birtamehi spistarden wehigmchi spivilurge ll{'
mon ortib busedi. Bunge sabab, spicllardan kataizator L’ siri ostida hosi]
b ladigan karboxationiarning tura uniigi L shu gaiords orlib bus wli.

Spirtlarcen kaibokatienierming hosii ho'lisz sxemesi quyidagichs

slotali

kot rsatish mumkin:
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Mroton katalizator ishrirokida:

R—O—H + H — T

=l B
=
+
L
2

Aproton kara¥izator jshlirokida:

RGN - AN —e R~? AXE —e R AROHR,
H
Birlamchi spirtlar axirgi reaksivada alkeksialyuminiyxloridiar ao0si

giladi (I.7.Sukervamk).

R—U—K * ALK — = ROAX) - M

Ui shu shaklda voki sjralib chigayorgan HCI Bilan (w'sirlashzan-
dan so'ng aromatik binkma bilaa reaksivaga kirishishi momkin, Birlan-
chi spirtlar reaksivoga kirishzands kkilamchi alkilmshsulotiar ham
hesil be'ladi. Demak, vraliq mehsulot sifatids hosil be'lzan hiclamchi
karbokation ikkiiamchi Xarbokationga izomerlanishi yoki alefines
avlanishi ham mumkin, :

Arormatik holgani alkillashdi ishlatilgan ofziga xos spirr N-
mehilolftalimiddir. Bu bigkma bilan 99,5% Ii sullat kislota ishiirekida
alselanilid xera haroratidia osen alkillanadi:

NH--CO—=CIT,

= ﬂ & E 100 ")9:"
PR =PRI

|

5
COCH; %
Ll -~
NI : o
CHy 1 |E.]i' B S0 = /‘\\:-
# 3 c-- = ORGSO N ]1
) \"}_/ﬂ (’“ \_,,-

4% li eleum Katwlizaiorhgida yugoridagi :uahsulc-tla:dm tashain
2.4-di-N-fislimidilmetilaisetambd  bosil  botladi.  Adkillovehi  spin
sifatids N-metilolpisrolidon olinib resksiva xona haroratida konsentian-

M

war sulfat kislots ishiiroiida o'tkazilsz selektiv reaksiva keub 4-(alse-
tlaminohenzil-N-pirralidon) hosil be'ladi. Realsiys harvzati 7078 ho'l-
pands e3z 2- va G-aimasainish mehsulotlarining sealashimass hosil be'-

ladi:
NE—COCH,;

27 HaSe
! | O0SCIL N -
g Q =0

NH=CG0E,

AR TS
e =N o)

i R0 o L SRIET T R
I;'KVD C‘% hlx—< >f—‘~|n N

Memesilolvilerio- via kaprealakzamlar bilan alkillash reaksiyalart bism
shu yatsinda baradi.
j-Mctiiarsetaniiid aalgesida reagent va hwloadeg: o'rinkosaming
haimi a’sinda reaksiva meti! guruhining yomga ketadi:
NH=—=00H, M= COCH;

i s e
l w | EU—CH—N ' — [ J_
T 0/> “HO ey -cu,--rs’;

Gt CH,

Arornaule birikoussierni, voqorida 3 kidlangsnidek, aadiy v murnk-
wab elidoer, Kichik halgali siklealkarlor ve geterotsiklix binkmalar,
ooligaloid birkmalar, aidegid yoki ketealur bilazn him alkillash mem-
kiin Misol tarigasida quyidag reaksiya sxemnalerint kellineiz:

Cele u-.c;’.j:}f’ AR e G —CH—CTT—CTR

AH: Ay
L, ¢ n’\tl_ — e Cll=—-Cll- Cll- 00

-
e

U A
¥ CHls—Cll—Cll:— Tl ON
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t CHy = Clx
.

25 a0 P , 2y /.L\
b I [ . - rl\\l]‘ v —td r o
e e il g

. 0

P R A 3 :

Ie" = A T - S e,

T PRIY TP OU R | |
Gl o+ CHACCUHC e = [ HCH.OLES + CHAGOH
AR

FOAL ¢ UEO, —;o- [0 ] PYTCARE B S KON |
Oxirgl reaksiyads qo‘shimcha mshanlor sifolide ancha mindondy
difenihnelan hosil ho'ladi Bu fakt she bilan lushentiviladiky, onlig
mahsulol sifatda hosil bokaligar dixlosmen! katien: xlorafornden
gidrid ionini wrtib oladi va dixlornetan hosil giladi:

+

COCh CHCy ——- CHAE e,

Dixlormetan ta’sivids benzo! difeniimeranga aylunadi.

Alsiffush
Aromatik birikmalarni [ridel-Kratts reaksivasi bo'vieha atsillzsh
alkiliash ceaksiyvasiza o'xshash bu'lib, ummimiv sxemada guvidagiols
ko' vaatilishi nouerikan:

9

Z Ak
Jo—H R—(’.‘\ — Ar COR HES

Arillnveli agentlar sifatids Cabon Lislowlan vankaeniog hosilalari-
luorengidridiar, mneskkab efirlar, angidridlar, nirillar qofilamiedi,
[Marmng fooligi quyvidazi gatocdy kamavils howsadi;

R-COCEARCOBORAAN=R-COOR =R-COOH

Aromalik birikmaning fao'liyi ganchalik karrs bo'lsa. uni arsil
lashga taoliipi kam bu'lgan atsillovehi azsntiur - masalan hashon kizlo-
falar ishlaiib atsilanali Taollipt xam biflgen aromativ Hiriotan
salogenangidndisr voki angidriclas bilan atsillasadi,

e

..

Gatorenangideidior bilap atsillash wlaming Lyuis Xisiolss! Ratah-
sutert bilun kompleks Tosil gilishican beszionndi v bs koplelks i

jultlasiga ayiznishi rnamkin:

| Pt 8 ‘
] R = AR, et R—CL J % RC'OAKNY RO - AR
[

Bu muvezanat quibli erinvehilards o'ng manga $iTEdL hnzing
pehun reaistva bndag erinvehilacda tealashadi,

Tusdi 33 galngan atomi tuggan galogenangidrid'ar atalliash reakaiya-
sicke 2 Xl faollikka cga vi v quyidhed gatorda kamayib toradi:

a 1" 0 M
z P e
l ® : “ R’ :‘f’ " Wo— ~ 15 (4\
* "R o ¥

2 ator a'killash reaksiyastda dshiztiladizan mvli galogea aomi
isman alkilgalogenidlaming faoliik gutorias teskaricir

Atzillazh reaksivesidugr ealozenangidridlarnmy bunduy Gwlliging
warning Lyuis kislotalard bilan hosil giladigen keripickslasi zaloid ato-
mi bilan emas, bulki Xisiorod atomi orgai kelishi bilue tushunczilishi
merakin, M luosi, tuli xil gzloid aterny wiluvehi galogenangidridlar-
dagi Xislusod aramining 2sosliligh va AJCL; bilan komplaks hosil gilish
qoblivadd ulariing vugqerida keldrilean gulorida areh boradi, chiaki sho

,J qaronia gangen atomining elek romanfiyiigl kamayib foradi,
Arsiliash reakaivasining lealiai vekinchi sartibll kineth wenglamage
boysunadi:

=k Ar-H{| R-COX][ATX:]

Reaxsivaning mexenian: clokinofii almashinish mexasizmi ba'lib,
Lozl beletlevehs bosgich s-kemnleks hosit bo®list bascichidic, Reok-
sva mansalot butlgan kemn tarkibidagt kocbonil gimhining Kislored
stori kella asosiilicka epa bolgant vehun, katalizatar AICH unga mus-
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tabkam bug'lemb goladi. Shuring uchun atsillastids shlatiladigsn Kata-
lizarneniog migduri 1-1,5 mol voki undan ortiq ho®ladi, Agar kalalizator
sifatida FeCl;, ZnCls lar olinib, reaksiva yuqori haroratda olil hosilss
(130-200°S) uning migdodni kegkin kamaylirish muamkin va 1 mol
galopenangidrid nehun 107 ol katalizalor olingande hem reaksiya
yugori unum bilan Xetadi. Buaga sabab, reuksiva mahsuleti be'lgan
keton bilun kumpicksge bog'langan Katalizator yuqori bavoraics wiralic
chigadi vi galegenengidrid bilan hoe'lanadi va reaksivazni vaneidan
boshlaydi:
A —C=00Cl g— -'\l"—ll'.=0 = Felh
B B

FeCy | a—-.:‘f’; g b—(j;::)«-'x:l_
% yoki

Ar—C=0spe Gy - R—'I=C' = (0l ¢ Ar-o=0
2 I ! l't
Masalan, m-ksilolai shu vsulda benzotiash yuyidag sxema bilan
ke'rsatilishi mumkin:
bt o

A 5

e, - -4 s
3 ) . 4 FaClk 10 gl i,
I;l 4 Ogn = I j -
'-@:N ~ ._‘
By 7. e B \!\l
) 0

Ataillashning bu usuli, xuddi alkillashdagi kabi, O zhekiston Ml
universitetining olimiari 1omonidan wpilgun So'lib, imiy va o'quv
luborstoriyalarida muvaitagivat ilaa qolanib kelmoygda

Atsitlash reaksivalarids atsillovehi agem atsilgalogendning kata-
lizator bilan hosil gilgen komplekai (1on jufilad) bolib, erkin alsil Xu-
lioni hesil bo*fmaydi. Shuning uchun wrli galogen atonsd lgan 2alo-
genangideidiar bilan wisilienganda mabsulotning izarer tarsibi biv xi
boe'ladi. Mssalan, wluelni sisetilflond, aseaixlorid, atsctilbromid,
atsetilyodid va sirka angidridlar! bilan AICL ishtirekida atsillangenda

barcha reaksiyalarda 1% o-, 1% m- va 98% p-metilaisetofenon hosii
ol B netijoee ikkita sababni ko' rsatish mumkin:

I-sabub: wtsifloveht ion juftining hajr Satta botlgani uchun reak-
fya devarli p-halatga horadi.

2-sabab: atsillovehi jon julli larkibiga kimsvehi atail kebomning
fonksion qokilivati past, shumeng uchun bu kation asosan p-helalgs bo-
b

Aasil gatiord ichki mezameriva wiayli burgaroriashadi va natiisds
renksivaga voqoen selekrivlik bilan kirishadi:

~

R (=) ——in B {Tm=iy R—C==0:

Mazalen, alsetillashda toluol benzolga nisbhatan 128-marta tez
ronksiyega kirshadi va Y7% poatsetioluel hosil  boladi, Telun
henzoitxiorid hilan AICE isltirokida henzoiliangandn benzolga vishasan
| 1ananta 7 reaksiynes kirishib 0% p-henzoiltoluol husil giiadi. m-
Kuilol esa benzolga garaesnda 3940-mana tez benzorllanadi Bu reak-
wiviy Xlarhenzel biian ofikazilganda unmg keskin selinlashishi va ben-
solpa wishaten 100-narta sekin benzoillyuishi kuzatilgan. Reaksiyo
mahsulot bo‘lean asilaromabk birikmadagi asilguruh elelironuak-
soptar guenh ba'lganmi uchun o ikkinehi atsil gurshining Kidshing
(ihatsillanishei} givinlashtiradi va oddiy sharoitda reaksiyve musoarsil
maisilul hosis hatishide o xtayd.

Shunday gilib. aisifiashning quyidam o'ziga xos nususiyatisri
pravjnd:

1) Aromalik. vadioni asillagh reaksivasi gaytmasdic:

3} Atsilguruhi elekiranoskseptor gurul bolgani uchun uning ki
thishi aramatix birkmaning reaksion gobilivating pasaytiradi, shuning
nehen diatsibrabsnlot addivy sharwida hasil bo'lmaydi. Atsil-mah-
vilotmag izomerlanishi. disproporsiyalanishi sedir bu*Imaydi;

31 Assillovehi reageal-zarachaning clekirofil reaision gebilivau
pasl botlgantiel uchun uning selekrivdigi yugondir,




Atziflash reaksivalasida fenollaming murakkal eficlat hars izhis-
lilishi mumkin. Spidlacning muakkab stirlar’ esa slkilioveld reagent-
lundiz: Peaollamming amcakkab elirkri AW ' sicida atzil-Kisluzud bog's
bo*yicli perchalanadi va barguror fenolyat ionining hesil bo‘lishig
aabah b ladi;

e SRR Y N o ~lm
S o i e SO e
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LR

Hosil bu'lgan atsil kationi crisntusiya goidasigs muvorlg. Tenol
vadrosing isillusty mumkin, Narijada o- va palsilfenollur hosii batladi.
Su reaksiya “Fris guy( gerahianishi™ deb atalgan reabhsiyadir. Murak-
kab eficning tuzilishiga, reeksiya sharoftipa gaals bu reaksiva ickkimao-
lekulyar voki molekulalacaro seaenizm be'yicra borihi mokin,

Bu realesiys orgenik sinreeda va polimer moddalaming mirgtualisini
ashivishdu ishiatfadigan arnmatik olsikeloslar ofisada kans abamivazs
GEER

Avomatix bivibwalart allsianidiar fniriliary bilan bom atsitiash
mumiking Bu resksiya Guben-Xesh realsivasi deb staladi ve u quyidews
saerna ba'vicha keizdj:

. NI iy ; SRl S B
R—CN i IOl - 1—!} :% po e SRR 2o
| =

Resksiyening vraliq besgichlavida kislole slorangdridlaridasidek
on juftlari kosil bo‘ladi deb Risoblznedi:

| — ‘ -
R=U=MY ad's g—= R-—(,!—NH—'/»::}; —r L N =Y ==
(o ol 4

— R—{ZINH .

L
-—
e

Bu lon ularining rzaksion qobiiyati sleiangiaridlamikidan posi
Ie' lpantied ashabhli niwillar bifen yucosd faallixks ega bulgan aromack
biriomatar {enallar va ulaming etilari) vaxshi ceaxsiyugs Kicishadi

Crumalt Kislolasining salogenangidsidlaridan uaing Roraagidrdi -
nniliorideing erxin holda ma’lum, shoning vchur uring yordamida
v 13F; katahzatort sshiokida henzol gomeloglarin® foanillash mum-

in,
T {--ﬂ;
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CHomoh istvoning Nlermngidrid sridn hwldz mavind emaslig!
sehabli formmilingh reaksiyeat wchun AlCK ishtirnkida i paat bilan
vedorodxlorid arlashmast reaksivapas Kindiladic

M
STl o« L0~ M0 -ﬁ--’a- Sape= 3D

P reaksive Gullerman-Kox reaksiyost Jeb atladl va v benzol
pomotogiaving fermillashds co'llaniiadi, Reoksiya mohaynids oraliy
peahanlot sitatida formilstusid hesil botladt deb hisoldanadi:

i-
<73 Rt A
| £ sa i
Uiy =101 — [ 1I-C . H—"
| ..:,.l \‘.2'

is gaeining o' miga HON ishiztib tormillash bao mamkin:

4 Ak ' = !
H=U=N ¢ S g | HO=n ——a LR H=A), =
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[SEL
—— PN HO —=——e A:CHO
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Formitfesh reeksivasining bo warianti Gatterman iwaksivasi deb
ataladh. Reaksivada HON o'migs Zn{CN% ham go'lienilishi mumkin
(Adams). Bu reeksivads fommillovehi oraliq zarschaning reeksion
cobiliyati pust bolganlizi sebabli ¢ fant avomaiik bisikrnadar {lenollar
va ularning «ficlarint fermillasivls qo lanilads.

Kuehsiz fGrnillovehi rezgent sifiaida POU; katalizaton ishiizolidy
dimstitarmamid ishlutiluds:

PR 4—-:‘.:’0 OOk MG » Ctipaat
NiCh):

Bu resksiva Vilsmaver reaksivasi del: ataladi va unda diztkilznilin,
fenol va uning efilar, tiolen kabi fzal aromatik birizmelarging reak
siyaga kivishadi

Feaollarid jshyoriy aharoitds  sloeform bilan ham Gormiallush
aumkin (Reymec-Timamn reaksives’). 3u ceaksivada eickreodil reagent
20*hb xloroform va ishqorning o' 74 18'sint nadjasida hesil o' fadigan
dixlorkarben (CCL; molekulasi veaksiyaga kirishadi:

Qi
GH
(/ AL A CHCL N I/\ ‘*I/
o L1, HT e
et

Reaksivaning horishind yuyidagi sxema bilan ko rsatish mumkin:

DI+ NgDIL —— CHOINg ¢ 150
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Iyxlorkaber molekulasining mariaz:y aloms - uglerod strofida Ria
enens, balki fta clcktron bo'igantizitan o elekinfil xossaga cga.

Xlormetillush va gidmkvimemla.m
Arorativ vadreden: vodorodm fornaldegid fa'sivida kislotali mu-

s xloemeril -CHZCL ishgoriy mubitds gidrokginetil -CHOH surua-
o ahirashurish mumkin:

s
l":/"?\\ f.'«.""'\_z’( FhE
l l - CEHO st — l ! T Al
e - S
o= ’T'H
|
1 A CHH
o )| () ot ‘“’ :
) CHC Lo PO | Sidvksizediosh
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Kislotzli pwhitda chumai aldemdl benzol, benzel gomoloplar,
clorbenzel kubs aromatik birkmelar bilan rezksivaga Xirishadi, chunki
ming remksion qubilivati gidraksimetti kationining  hosil botlishi
nisobiga vrlads:

G s o (’:ug-—{m - e f.‘.li;=-f\-—h —— é’!llzﬁf.}ll

Ishaoriy muhiida ese stnmoli aldegidining favihgi karbonil gorb
peiered ammidagl cismun muchat zarvad bien ikedalanadh, xulos,
Slhuning nehun gidreksimelitiash reaksivasipa faol ayomatbik birikenalac
Hennller va uremotik amindar) reaksivaes kicisheds, xoios,

fasletali  mmbitdagi  resksivazing  mesanizmini quvidagichs
ko' rzatish mumking
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Ishgorty mubitdagi fenolni gidroksimetiiiash reaksiyasi quyidagl

cha katadi;
5 0 QF
g o Yo .
. ) Jl_\/:"d" ) _’,-L\ 1001
s R [ '."(‘) i 10w r
I ™ = ]
R el =1 S,

Kunich shunday sxemede reeksiva p-holatge ham ketadi,

Shani 1 iidlesh kerakki, agar aromatik binkmsning yon canjirida
Wwiymmagan gunihler, masalon vinil gurohi boflsa, ular xasneiiliosh
resksivasiai qiyinlashtiribging yolmay, raaksiva yvo'nalishini ha o'z
surarih yubocadi:

i’Jl-?CN o :
P . . AH—UH—CH; 01
L tCHL —— 3
b Sy

Realesiyaning mexanizming quyvidegicha ko' zsulish mumiin.
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Shw sababden stirelni bu sharolda vadroga {masalan, p-holatga)
slormetillab bo‘lmavdi.

BMisollar
1. Formulaiart quoida keltivilaan bivitosalani nivolangonda reak-
MVLIING RSN 20 RallSRT ganday o zgavaddi’

Ne. 0y
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2 Mewksiva yo nalisiiga Halinia vadrosipa o rinbosaviar kivitifishi
el de s ke esaladi?

Yechish: 1 Foomuoladazi modda - 4-meriiatsetacilidda aminngi-
rohaing M oraziri karbonil sun ta’sivide kamaygan, Shurga qara-
masdan o nitre-gurchai atsetamino-guruzga nishatan o-helatgs vo'nal-
uradi:

[l thrmwladagi dirikme - N-p-rolilitalimidds Zrs kerbonil gureh
iine-gurehaing =M w@’asirmi keskin kamaytiradi. Bundan tashqari,
Hatnmid-guruhning fazoviy ta'sivi hem kate. Sauning uchun nitre-gurch
mnetil-purniigs nisbatan o-helatzs vatnadadic

0
— /!l.-. P
e PN /f I]
\j‘ ""f Ny
o f
2 (8]

Fralimizd yadrosiga 1M la’sic beruveld gurchlae kiribilsa Karbonil
purhing aminc-gurehga ko'rsatadipso -M 1a'sicl kacayvadi, natijada
nicseprnhning amino-gumbga wsbatan o4wlalga borish ehimollig
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ortadi, Flalimid vadrosiga -M ta'sir ko'rsatuvehi gurablar kivitilss by
ehtimollix Xeskin kamayadi,
2. Aromatik Hivilonalarning plvalofd viorid (wehoetilyinka bislotu-

sining xlovangidridi} bilan AICly ishbivokidag: veolsiyosi nalyasida
legrishli ketor ol Bolishi hilan avoiaiit Liribracning  alisilunish
inafisulont ham hasil b ladi:

e '——-—y- Ar-—CO—C{:
Ar—H - Cline -7 s

1
b | ]

—— A1 CCIh);  CO

Arometik yadroga turli o'vinbosarlarning KinGlism bu jarayon-
laming nisbiy tezligiga qanday @’sir giladi?
Vechish, Alkillash mabsulelining bosil botlishi quyidagi jarayon
natijasida amalaa cshadi:
(f:u,},c—(‘fo R
Cl
Bu jarsyonning berishi aromatk bivikmaning tabistigs bog'lig
ernas. Alsillash reaksiyasida ese aromarik vadmga clckirondonor o°rin.
tosarlar Xiriishi atsillash reaksiyvasining mahsuloti anuming ashirishi
berak. Musulan, benzo! reaksiyega kivishganda fagar achlamehibe-
tilbensol hosil So'ladi. amzol eza tegishli kemnnd bosil giladi. Telsol
b gradic hulaini eealfeydi, va'ni ikkals mahsulot ham hesil batladi,
3. Nima wehwn avoratis hivisalar Loaseniviungan nitral Kislola

 OHLC AL CO

vitan nirolanganda Konsewtriangan swifal kisivie qo'skish recksiyn
fezlipging oshivadi, nitvat dsinta vedar: go'shilganda esa fezlik Seskin
kamayadi?

Yechish, Konsentrlangan nitrat Kisloradan asosiy elelirol! zarracha
= mitroniy kaliom -NOQ,” quyidagiche hosil be'ladi:

HO—NGy  B-0NO; == 'h0; * NO; 0

Bu aralashmegs konsentrlangen sulfat kislote qoshilsa, suvning

hog'ianishi hisobiga muvozanal v ngea siljivd:
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HS0, ¢ 0 ——= 1.0 EST,
Natiiada NO,' - nitronly jonieing konsentraisivasi oradi, reaksiya
lezlashadt. - s
Aralashmaga nitral Kislola tuzlars, mmaselon, natriy pitrai go'shilsa,
N0, inni NO:' feaini kog’ lab, muvozanarti chapgs siljizadi:
Hi(d ¢ TNOy - TNO, —— = 23N,
Matijada wralashmiada Neh* - nitroniy katienining kenseniratsiyasi
keskin kapayin, niteolash bam sekinlashadl .
1T toluod Ditaw -TEC da 10 tarkihli rangsiz Eompleks finsil
aitadi, Agar HC v 'miga DCE sshtatilia vedorodning de,;-“.'f'r:'yga. :-.n'm.".'.-
.;»'u.ie'si;:' sodir bo Tmadi v srinmi slekir iaking o Tkazmanil. Hosit be'l-
wan komplaks wefna gasday stradtira toklif gilish mumkln?
Yechish. [, .
NCH ishiatilgands  vodoradaing, deyleryee  almashinishi .:..ndlr
shuni ko'rsstadiki, (oluolning DCL bilan hosil gilgan

o lmastie pan, hos |
lerd-devteriy bog'i Rosil bo'lmaydi. Shuning uchum

forpicksida ul Jboth oy
angsiz kempicksge quyidag tuzilishat ki€ gihsh mumsin:
(R
A
L. j—--m
3 Bu yerda X=H.D

pl AT s
3 Apetanitidedns  N-menlofakianiar Ol
¢ oo Va pelomer mansy-

reabyivesida  xona

Nergrasida fagel p-izomer, gizddirilsanidy s
inflar oralasinasi hosid bo tivhial taxhuativing.
Yeohish, :
Adatlumki. spinkae bilan wikillash reaksiyzlar proton yoki 3.prlol;un
ishticokide olin oriladi. Sulfat kisiolz katplizatorligida

kotalizatozial ;
a ko'c-

Loradigan slekiofil hosi he'iish reassiva sXemAasin guyidagich

sstsh memkin
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Past hacoratda clektoofi! shu on jufti ke'sinishida atselanilidga

hujum yitedi. Uning hejmi ketta be'lganligi uchun reakes? va p-aolatga
baradi:

\"ll(b".r‘z S
Co ..
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Reaksiya gizdirish bilan olib berifpanda elektrotilning jon jufti
erkin fonlasga aisaladi va uning hajmi kichraygani va regksiva tezliai
eshganligs uchun o-alkilmuhsuiot ham hesil boladi:

: ' * ;
N-CHy TS0, ot I—CHy + 150,
¢ —g"
1

NIy KI=COCH, v l,)
P B & ~ e A J—
I .' & \K“m‘; — C - CH, P\ =
L '_“go -‘_’,) J \ ,t: v ]

T, peetitatsetanilidning Nemetilolpiceolidgon hilom reahyivasi nati
Jasiaa N-(2-metil-3-atssooninabenzil)-pirrolidon hosil bo ludi Be na-
et witrolash reaksiyasi natijoss bilun iaggaslang.

Yechish: p-Metilalsetanilianing N-mealalpirrelidon bilen Ha30),
Katalizatorligidagi reakwivasi reagentning hajmi Kattulics wutayli metil
gurvhaing yoniga boradi:

NH- COCIE 1'-.|' COCH,
.a-"""H-H‘ Y
|+ ro-an-n l = ﬂ VHO
"1.-"' T 'Hz—
{63 1 L.H,J 1

b reaksya nitrelash reeksiyist bilan tegaoslaoganda shuni katrish
muimkinki, nitcofash, asosaz atsetamin gurabining, voniga baradi, churki
wirogureh  fazoviy  hajmi  jiatidan Nepirrolidonilmetil - guruhidan
kichikadir,

Demak bu reaksivalar o'zlarining fuzoviy ketishi bilan bir-biridan
farg quadi.

36, REAKSION QORBILIYAT, SELEKTIVLIK VA AYRIM
HOLATLARDAGT ALMASHINISH. p- va m- LZOMERLARNING
NISBATE

Avrimt eleictretil almashinizh reaksiyalari misollarida ke ritdiki,
slektrefi! reagentdagi clekwanlas defitsiti kam oo'lsa vok: uning kislo-
tahlizt past be'isa resksivaga Kinshayolgan srenming asesliligi mulim
ahemavatza vea, Boshgueha gilib avigonda, slekicofil reagentaing reak-
stoz qubiliyait past botlsy, o Ggal acosliligh kaita bo'lgan, faol aromarik
tirikmia Bilanging realisiyaga kivisha oladi.

Agar reagent Xnehil, lokaifangan elektron defisitioa cpe bo'lsa,
e sramatik hisikmaning asoshitigi ketta ba'lisai yokt undan slektrofil
turnon elelcroniuming weatilishy kerak emas, chushd elekofilisng b
Jura shiodiey b woalss oshiveradi,

belasalan, molskulyar holdagi brotn foluol Bilan benzolga qaraganda
A -1da 1oz reaksivags Xishsa, TI0-B+ B0y aralashmasidan hosil
ho ladizan bom kationi By 36-marta tez realisivaga kinshedi, xolos.
Buaday targni shunday ruskuatiritadiki, reaksion gobiliyati kaila bo'l-
gan {elektroiiliia, kislotaliligt kuchli Ho'lesrn) brom kationd Br' bene
bilan twleolui kam farglavdi, Targleshge boflgan bunday xususivat
slextrofilzing “selektiviig™ deb ateludh. Do xususival denzel yadsi
sl holathidegn ceaksion gobilivating sniglashda ham muhim aha-
ivasea ega. Uni “hofet seialiiviigs® del ataladi.

Agar reagentlar ael ho'lsa, slektrofil reagentning cnergivasi Katte
ho'lsa, beazel yadrosida o- va p-holatga yo'naldruvehi o'rinbosurler
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wyvjud bo'lea ham anchagina migderda m-holatga almashinish Xetadi,
m-lHolatga yo'nalliruvchi o*rinbosar bo’lgande eze gncha migdorda o-
va p-helatlasga almashinish ketadi, Agar elektrefi] reagent enerpivasi
kam ho'lsa, reaksion qobiliyati past be'lsa, fagal ¢~ va p- yoki m-
holatlarda almashinish bo'ladi, solos (0-, - va m- holatga vo'nal-
tiruvehi afrinhesarlar ra’siri nstida).

Shunday qiiib, quyidagi qoida bu reeksiyalar nehur ofrinlidin
“Reagentlurming realision gobilivati ganche katta bo'lsg, uning selek-
tivdigi shuncha kichik bo®ladi vi aksincha®,

Selektiviikai migdoriy jikaldan aniqgleshda o-holaldag: almashinish
hisebga olirnmaydi, chenii o nubosariarning fcoviy qarshiligl nota'g'si
xuloazlarga olib kelishi mumkin. Blektiofil reapentning selekinlik
olehovi p- va m-holatlardegr almashinish migdorlarining nishatiga,
bushyacha gilib aytganda selektiviik fakiori S, ga teng:

e =
Sp= ks ig%f__ - Iz "Tf_
b verdi  lgPeiezikming  parssal  fuklon bo'lib  p-holatda  hosil
ho'layntgan izomer foiz migdorining o‘eli loganfmidir Terik parsial
faktoriarini p- va m-holardagi o' rinbosalarning Gammet tenglamasicigi
o-konstantalari orgali quyidagicha aniglash mamkin:

By F & = lg;:u::—;f" 3
y e T | O T f

Apar benzol va toloolning wdi elekizolil slmastunish reeksivalar
nchan nisbiy tezliklas, rezlikning parsial laktorlor: va selekiiviik fuk-
torlasi anlishtivilsa, reagentning, faolligi ortichi bilan ening sslekiiv-
ligining kamayishini va m-halatdagi almeshinizsh mahseiati pishiv mig-
donning orishini ko'rish mumkin. Reeksion gobilivaii past bo'lgan
reagentlur, smalda, fagul v- va p-holatdap almashinish mahsulotlaring
Twosil ladi.
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Agar bu reaksiyalar uckun lgPr aing S; g2 bog'liglik gratig
chiziladigan balsa:
¥y

T .-
renaliki twsdigloveni to'gr ehizio tosil ba'ladi:
Wt
i - ."' Prondai. D(:')'
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e

[chkimelekulyar seleitiviik S- malelulalarare selektiviikka, va'nd
arenning selekiivligiga propersionaldic. afolekulalarary selektivhik sile
tida Gamrmet tenglamasidagi reaksiyn kopstancasi p-olinishi mumkin, U
wegiskli reuksivaning aromulik birikma elekiron zichhgigs qay cargjida
bog' g ekanligim ho'ssaradic

o L
N LR Gyl

Snundey qilib, p' bir vayming o'zida, vugaridagi tenglamagi
muvatig ichk: molekulyar seleklivifioni hum ifodalash mumnkin.

Xemmendring postulalisa muvofig yuqer reaksion qobiliyalgs €23
bt lzan wromatik birimns yoki reagendlas realesiyups Kivitilganda reak-
siyuning oftish helad seaksiya xoenlinatining boshlang'ich nuglasiga
yegqin beiadi. O'tish holari o' ziming luzilishi buyicha dastlabki mod-
dalarming wzilishiga yagin bo'ladi va ko'prog t-kempleksdan ke'ra n-

komplaksga v xshagan boledi.
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robirikena olinad’, Dunda sulfoguruh nivoguruhga flektrofil eimashy-
nied::
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SOGH Nu,

d-Metil-1-paflilsuifokislotuning nativli wei bromli sy ta’sivisla |-
hrom-2-metiinalialin hosil giladi:

ﬂ (Hy
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prlzopropiltolucl nitret kislolening sicka angidridi va sirka kislotasi
sraleshmasichgt eritmast bilan nitcolunganda asosty mahsulotdun tash-
gari p-nitrtoluo) ham hosil bo®ladi:

LR

i

S : (CIHCOLG f’L “'

N n L (0T - L ] - (u;—cr—ua + L0
E-T.w" \\

CICH, LA H,

Penea- yoki peksametilbenzallar nitrolenganda esy mee auruhi
nitro-guruhgs almashiadi:

it : cil
HiLS, ?.,,'\\ _CFy % ‘ Kl NI,
s S0 it e
- -"’\\\ " awiiTe -~
B CHy ll.l'/\."\T’ NGy
CH CHy
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Kumol O°C da memir qivindisi isatirokida ortigeha brom bilan
hremlanganda geksahrombenzol hesil gitedi:
CIICIL B

o Fe i /:’l\v/ -
i j - ghr — J || = Hir + CH=CH—CIY
el B \\'\'\]” A\Hr
br
Bu eeaksivada izopropil guroni bromga almashinadi. Agar reak-
siyispi n-propithenzol clinss, pentebrom-a-propilbenzol hostl bo'ladi,
v’ i n-prapilgunibi zeprop! guruhidan fargli o' larog bromga alivash-
maydi,
Fann! voki dimetilanilin vadresinmyg p-holatda joylashgan oksi-
mettl- voks oksialXil-gurublasi galogenlash yoki diazaniy tozi a'sini
oslida usunging sigib chigariladi:

('.‘-II IH
S By g Al
|1 Hp, ——e T\ § oo
S “-':-l./
CHyOF Rr
NICH;): X NiCH, )
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Kulosa gilih shuni aytizh mumbanki. o'riobosarlamming elekin:ri
Amashinishi aksarivat fenol, anilin yoki nafialin kabi elektrefi] alma-
<hinish ozon xetadigan bivikmalards Xuzatiladi, Shubha vo'qkd, bondasy
birikmaler yedeosida olib boriladigan clektrofit almashinish reaksiyeian
vone vangt o rinbosarlaring elckerofil almashintshi mumbialiging ket
sutishi rmkin,




Misodlar
LTolvadni temiv quawdiss ishtivorida  clorfash va  Srosdmil
reaksiyalarida asosiy yo ‘nalish qunday?
Yechishe. Tolun] vacrosidagi we'i] guruh yaagi kirk slavotpan

galagen atomini o- va plioladargz votnaliicadt. o- va ppalogento-

luellarning uisbiy migder reagentning hajmiza bug'hg. Bromning alom
radiual xiemikidan kata bolzani uchun, beomlash reaksiyasida poieu-
merning ke'p hosil bo'ashi kuzaliladi.

2 doluatad yadeoyida mrti o'rosbosariant Bo Span henzoilcloridiar
Bilan AICY ishtivokida benzoillongonda reaksivaning teziigi gunday
i zpavadi?

o

ik

A
b

KoHL p-CiHse, pLl-o m-CH5-, m-C)-

I —

-

1 Al

Vechish

Aromlik birikmalami atsillash resksivasic tezlikni belgilovel
bosgichda sremutik bivikma benzotixloridning katalizator bilan hosil
tilgan kempleksi bilan reaksiyaga Kirishadi. Benzailxivrid yudrosiga
elestrunoekseptor o'rinbosar kivitilish atsil gurnhning elekino@iigini
oshirzdi vs reaksiya lezisshadi. Elekirunodoner ot tinbosarlar esa utsil
surubimng elektrofilligin kuchsizlanticadi ve reaksivani sekinlutadi.
Metil purubining donerdik xususiyati p-holaidan kuchsiziog dmnuvon
bo'ladi. Shuning uchun berilgun reaksiva o*<inbosarlaming quyidagi
(atorida tezlashib burudi-

pCIL = m-CH;5 < H- 2 p-Cl = m-(

3. Quyida keltivilgan reaksiyalarda qunday mehsuloar hosil ba'-
lishi muenkin? Reaksivalarning sxemalarini vozing.
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Yechish el
Bu reaksivaiur faol aromaiik birikmaler yadresidz olih honlayol-

panlig? uehon ham vodoredaing, ham n*rinhesurming & mashinishi bilan
sodir Botlishi mumkin, Binneki reaksivada izo-propelgunth aimashiosa,

Hekinehizida kerboksi! gurub almashinadi:

ok 2l tHy
1
! B2 S Fos
o H.51 et \' - l LI CH-OE,
| HUND: =7 i L e
B OV, %":.-'/ DcHy .T s
Ceallly Lol s
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. . DAY XN "1 s _tot
ixkels reaksivede ham ofrinbosarning almashinishi “ipeo-aujuin

aryalt sodir he'lad), e
A, Benzoy vivlefa meibensont va elitheazdoriar nifrelovont ara-
| % X y . . 4 ST | -~
favlsma Ditam mitvalanganda m-ritromalisudol migdori mos ravishaa 82,
71 v B8 ni tashodl stadi. Nbna swckun ba Gotorda m-nieHaisuiol-

o nngdors Suesayih bormogida’?




Yechish: Benzoy Xislutada ham, aning efirlarida bun benzal vad-
msida elektronoukseptor o -dubosarlar Mavjud, Ligr

ot D) ot
Ok KT, B 1T T

auriblar bo'lib, aitrogurubni asesan m-holatga vornulticadi. Ma'lumki,
benzal yadreside bu kabi va ulares of xshass

.t
e )
€7 —p=N . —NF
N \50

guruhlar mavjud be'lgands, bu gumahlazgs nishasan o-bolatds ham

anchaging rigdord almashinish keadi. Bunga saban, “or-eTeks” deb
ataluvehi azir bu'lib. ungs muvuliy. clckiofil reagent shn gurchning
2lektienga boy kislorud yoki azat womiga jum aiiahi. Almashinsh bu
atomiandd sodic bo’imastigi sababli o o-holules oMadi,

Fe
1-:5:;—:.1\['1;}5

50
P«
s T‘ M"si)

Karbanil gurvhdagi eleklron zichlik cunchalic ko'p be'lsa, o-
holatcagt almashinish shuncha ko' botladi, -COOH, -COOCH,. -
COO,H: guaublar wchur karhoni! kistoradidag: elckeron zishiik bu
gatordi ortib boradi va shu sababidan o-holatdagi alinshinish migden
Pam Xo'puyil heradi vi shoning Tisosica m-holatdngi almaskinish
kamayib boradi.

3. Quyidugi berdigan reaksiva tenglamasiza muavefia J°C da spire
furning ot Do igh tezlitorning batalikicr ayosida tepiehii barbo-
racontaral wlarning qarorlifips oruk Sorgveli gatorga j:-yis-r.s'.’.'rt'ria{g,

(U= =X - L0 ——e e P T
DK
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X k, F{moies) X k. l/{males)

p-NUO; 3,7 p-CILO- .26
H- .60 P CHLEN- (1
l\-CH-J ﬂ./{'.-'
Yechish

Rerilzan wahimotlardan ko vinih ferindibd, yadrosida tusli o'rizby-
arlari botlgan teifenilmeti] karionterining suy bilan 1a'sirlashish reak-
ivzsining tezligi clekiconozksepor o rinbosarias maviud bu'lganda
Lotls, elekrondunor o'rinbosurli katinaiarda ssa bachik, Bunga sabub.
clektrannekseplor ofvinzoserfar karbokaten garordiliging kamaytinadi,
ialerad atomidagi elekmon Lagehillikni ashiredy. Natiiada karbokatioo-
f {ng faolligi eradi ve suy bilsn wrrog reaksiyaga Xirshadi, Llekiron
doner o rinbosartar Sotlganda esa, karbukationning curorhigi ortadi,
pelered stomidaps slekion tagehillik Lnayadi ve kerzobation fanllizi
karmayadi Natijada u suv bilan sekinrog resksivaga kirighadi, Yugo-
ridasi eyrdlganlami niva- va dimesiitamine~gurohlar misolida qunvica-
sichi ke'raatish munkin:

Nitroguruhnisg kaibakasen queorliliging Kamaylicishi:

Diyrnetiiaminoguruhaing karboxation garavliligin vshivshi:
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Yuyorida syilganlarea ke'ra, karbokationiur qarociilie: puvidapi
o'rinbosaclar gatarida artib boradi:

p-NOp- = H- < p-Cll- = 2-CH0- < p-(CH1N-

39. TO'YINGAN UGLEROD ATOMIDAGI VOBORODNING
ELEKTROFIL ALMASILNISH REAKSIYALAR] TOLRISIDA

To'yimgan uglerod atomidag vodemadning elekizafil glmashinish
reaksiyusind quyidagi umumiy sxema bilan kossatish mumkin: '

-

Rl —— RO X R
i

Bunday reaksivaning v yingan uglevodorodlards hosishi mushknl,
chunlid protonai wrtib ofil karkunion hesil ailin eladigan reapent wopi-
fishi yiyin.

Amerikaliic olim G.Cla ning olib borgen tadqiqotiur shuni e
sutdiki, juda kuch?® kislotslar, superkislotalar ishtirokida o' yIngsn nefe-
vodorodiandeg vodorodai elekratil mexaniznda alimashticish mumkin
Mazalas. allillash, nitrclash reakziyalard bunday sharoiida elektrofil
exanizaida sodir bo'iadi.

Alkittash:

(CILLCA+ Y SERTS0,] === Q1,0 seooen,] -1,

L : k= SO .
(CHLCT | SUFFSCyl 4 [HGOI ——— = (CILLC IOy 1T |SUR S0,
SR ;

Nitrolast;
(CHQCHANOIPR,) e 01,0 0NO, « Pog 3

’

Xiorlash:

CH. =l - m’,—* CILC + HO)

-

ha

Suymae almashinish sediv bo'ladigen Cl-meti! guruii biror elekiro-
nusksentar guruh bilan bog'langan bo‘lsa, vugenidagi reeksiva ustnlix
bl boradi. Bunday elektronoalssptor gurih sifaiida aromatik va geto-
popomatik  uglevodorodiaming  qoldigh Ar-, atsil-puruly  (R-CO-),
sikoksil gurnh (R-0-). niteo puruh (NO -3, sian gurdh (CN) va hokis-
selar botlishi mumbin. Bu geruhiar la'sidide protonning ehigib ketishi
ssonlashadi va hosil botleen Karbunion she guruh ta'sivida barggaror-
lashigli. Quyidagi reabsivalaming yugori vnam bilan ketishi fxriniz-

ning daiilidic:

H-0 PO , 2
"---"'(qq b, 2505 A o B
l T 4 CHy ——— | CK Y,
.;'?i‘_r" g T
R e AT S
“ R cat =% Walll P
i. li + (CHERTED —‘ g | | 3%
e Y - g S
e e & = CH 2T
o

Yuqorica keltirilgan reaksiyelur fozaiararo kitalizararlar whiwok’da
alit barilganda shunday yaxshi nalijalar olingan,

Tatvingen uglernd stomidagi vadorodning lektrofil alrashinish
reaksivalari geterilmetilketunlar gatovidu T keng targaigad. Mazsaton,
turi- voki tienilimeiilketoniar xony laorstida metil-, ¢til-. propilye
didlar Barda benzilbremidiar hitan wlkillanganda tegishli C-diaikilke-
werlarni 52-75% unwm bitan nosil giladi. Bu mebsulotar menual-

kilketanlar hosil botiish argeli oluradi:

- KOk, Gt

- ‘ i .ﬂ_ CEY;
e A SRR ! -
Ll T 15 Faen W o/ A

X' ¥ NS A

Bu verda X-Ch 5.
Dialkil-mansulotlar yugerd haroretd alkiVengands uchinchi vode-

rod ham glmashineds;
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[ ;?—CHR:-RX-—-& T e
\

0 N

—UR,
Aliillevehi agentlar sifatida ehil-. propil- yok butilyodidlar ishlatii-
pganda ssa gisman O-mone va

C.0-dialkilimahsulotiar hosil hoiishi
kuzatiigan,
Farilftienil F2-meriketonlzming allibramid bilan reaksivasidas Ji

va tri-allil-, propargiheomid bifan alkillanganda esa tripropurgil-man-
anlotlar hosil Bofladi:

4 = H  CH = CH Ol — 3 | B o T I oF e
: = | O ORI CH=CH,,
\X 1' iy \x/ (":

. Ui—c[cns—r.nm:ﬂgﬁ
| }-c—m,»u W=tk Clb—kr — kj% QICH,—CE=C),

Shu xildeg? seaksiyalar pivl gatorida o “tkuzilzanda aliillash hirin-
chi navhatda azoz stomisy va undan feyvin metil aurphiza Setudi:

Ul =2 ] L)

o] " . \ - b 3
\N/g 15 ',*).ﬁ 7 EOHK
2 [} ] ©

R::aksiyam v kevingi stqwh Qiviss vir yugori hasoralde ketadi,

2+, 3= va 4= Piridilmetilketonlar reaksiva sharoiti va redgentiarning
micdoriy nisbatieriga bug'lig holda teisali di- v tralkilaghsulotlar
hosil giladi. Masalan, 2« vi 3-piridilmetilcstonkieni allillash Vil FYORaT-
gillash reaksivalari tiallil ve trips oparl-mahsuiollaring bendi. Bu

ceaksiyaianda allillash va prupungillash reaksivalarining selektivligi ko'
rinagd:,

3
£

Bunday resksivalarpn OH3-CN, (uoren, hatlo totuoldas (CHCHs)
vodorodlue ham kirishadi. Masian, peksemelilhenzelga sivks lislona
critmasida, govong’ids, 18°C du xlor sir ewivilse wetil gurohidag
vodorud xlorgs va giswan atselatga almeshinadi. Takiivki, hu sharoiuda
reakstyy gamolitk wexanizmds emas, bulki elektrofi! mexantan he’-
vichi 'r.mr;-:i': vz uni quvidagt sxema bilan asvirlash mumkin:

Q:a- = By, O
HL, w, H, ,,\( cH, v..r:,v)/\_ AT
X e e
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Ha T \'CH; 1he r (1R
CH, CH:

Bu misol gelsametilbenzolning metil-gur shidagi vodorodianing

oo darajada Kislotati aususivag borligini va ulwning elekimiil al-
mashinish realsivasiga kicishishint ko ‘imatadi. Med! gorchidagi vodo-
dlarning harskarchaniigise. slelufil almashunsh reaksiyasiga kin-
shishige vadrodagi elskironoukseptor eurchli jobiy ta'sic ko *reaiadi.
Bu guruilar a'sivide merdl gurchidagi vadorodiarning kigiotahhgi (C-
H-kistuialik) oradi va clekirofil al nashinish seagsivalariga Kirishishi
asurlazhedi.

Masatan, tunday vedorodlar ishgoriy Katwlizatoriar ishiirokida
alk ¥lanishi mumkin:

=TT+ SR CH - 0 R o GH—CIG Ch—CN

hietil LU!'J..I']P?I facl vodarodlur nitrit kislotas:, nitrozo-bidkmaler

bsilan ham osonging reabsiyaga kirshadic
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Ny
. Keyingi resksiya mahsuloti bolgan azametinlming gidiolizi nat-
Y Iasida aromatik aldeg.dldr ve amiriar olinadi:

(»I. V-—{:
’—'“U Hik [ HD N1l

oy =7 %
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NOw NiCHy
Metil guruhida faol vodorodi bo'lzan birikmalar aldezidiar silan

OSOR YCAXIAY sga kizishib stiml hosslelarini beradi:

LH=CH Cl

SN
b 1 PN CHAN o S Y
= Kb ———— ll T Hyt)
i
0’ N,

Bu reaksiyalaming vaxshi borishi uchun ishqoriy karslizaor (KON,
tetilamin, piperidin, Kaliy uchlanchi-butilat) va sriluyvehi sifsridy ai-
metilformemid ishlatiiadi, Bunday shasoitda telual, ksilo), metilngfialin,
metiipitidin kub: meddalurning metil gurublari azomelinler Hilan reak -
sivaga l.'iri.shib, stirod hirikmalarini bosil qiludi:

SOH-CH - - ity

Li=n_ .. s
" T 3 1ot '\"1 w31y (P e TR I S O
1 I » r . | 1] *] ll
T e 2 L
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Ry pesksiva "anil-sintez” nomi bilan stiend bivikmalurini ulishda
ishianiladi.

Uishbu reaksivalarge d-metiipisidin, 9-metilugridin, 4-meilixinolin,
N d-dimetilpiridiniy vodid, 4-meiipiridin-N-vksidh, 4-netilpivimidin, 2-
retibenztiazel, 2-metiihenzoksazol, Z-metiibenzimidazol keb: gele-
rotsiilik Wirikmalar ham kirishudi.

Mivellor
1. Lhaddass moddalared Warning pnitrebenzaldegid Hilan redaksi-

j-‘x‘c‘&'f’&i recksion goblyanming orith burish gaioniga fowaskiiring:
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Yechish, Keltirilgan birikmalarcagl mell! gunibi vodorod atomla-
rining, ganday cartipda kislotaliligs orfih borsa, ularning p-nitruben.
zaldeeid bilan reaksiyasi ham shu tartibda enih boradi. Metl gurolidazi
volonsd atomlarining kislotaiiligh rmolekula rakihidagi geleroutumning
elekrrnmanfivligiga bog' i,

Geteraatomlaring, elektramanfiylign esa &, N, O gatoride ortib
burpunligi sehun berilgan moddalaming p-vitrobenzaldegid bifen redi-
sivast meddalurning yugorida bevitgan gaonda vsonlashib harads.

2. Flnocen teunetithenzilanmoniy gidrobsid: ishavokida aleiioniivll
beloare crnyidagy tuzilisndagt moddan Rosid qiadi:

-

LT

e
NC—CIL=-1i;C ClL—Cla- 0N
Nima uchua reaksiyunt -bosgichida torxiztib boimeydi? Reaksiys
mexanizmini teshuntiring
Yechish. Reavsiva flucren molelolasi tukibidagi metilen -CHy
gurubidagl vadoradlar hisobiga ketadi, cheoki by vodoradlar 2ta fend

3
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guruhi ta’sici ostide harakatchan (kislotaliy ba'iih qoladi, Reaksivaning

birinchi bosqgivhi quyidagicha keradi.

Coai e ‘/\ o ,
L | \| b= He— ﬁ- L
D IK"\\ 2 -‘x,.

l. B e el P B
Hosil ho'laan vangi birikma tarkibida qolzun ikkinchi feo! vodored
yangi kirgan -CH;-CIL-CN goruhi fa'sin ostida vanada fanllyshadi ve

shusing wehun u yanada tezrue ikkinehi molekvla akrilositril bilan

reakaiyvaga kirishadi:
T T \
f | | :l Mo Ol =N —ie
ey ol
=R~ ON NC- CI(;-.’.v.

CH. - Hy -Ch
Reaicsiyaning mexantzming 1-bosgick uchun quyidagicha lasvirlash
mums<in:
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3. Toduolga kaliy yold nagiy meiali isktivokida efifon ta'sie etfivib
propitbanzol alish munkin, Reavsiye lenglamass va insxaizoing yozing

Yechish. Toluo! molekulasi merdl gurukideg vodarad atomlun feril
guruki ta'sisi nstida ma’lum darajada kislota)i xususiyatga ega bo‘ladi
va u kally yoki natriy merali bifan ulmashinadi:
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Cliz—31 "'.!;u; x?
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[Tosil bo'lzen benel ka'ly (netriy) slilesgs hivikadi:
=
? H: CHy —~CH,—LH;

a;."]\\ .f.'fJ. e
[ /|] CHy=CHy — > | J
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Hnsil 50" lgan vangi snien yana Wwisol molckulasi metl aurthidan
yodored torib viadi,

CH;  CH—CTL (14 —i1 CILCHCH, il
-,

A il -
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el 11— '
'ex-../l L/ -Xz_,‘) Sy

4. 2 Mewtpividin formaldegid va dipeiilonin gidrosiped  bilan

,.v

reansipaga dirishads. Bu reakyiva ada gunday woddalar hustl bo'lishini
fsafrnntiving.

YVechish: Z-Metilpiridin terkibidagi mesil gurubining vadorodlari
Facl botmanhist uehun resksiya synas sho voderadlur xisoliga ketadi:
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Renksiyaning moxenizruini quyicdagishs fasavvar gilish mumkine
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Ruddi shunday CIL-CH, veki CH:-H bog'larint semolitik marrda uzish
urhun mos esvishda 83 va 104 kkal'mol energiya yokt SGU-1000°S da
yiedinh wlsh qilivadi. Quyida be'zi kimyoviy boglusing uzilish
energtyalert kelarilgan (Akalmol):

HiH 104 CHLCIL:A %
FiF 37 Cli-CH-CHaH 88
crel 58 CH3-CHAIT u%
Br:R: 46 (CilahCIEE 0
Il 3f {CHW0H gl

Sanontde amalga esliriladigan metan, otan ¥a vugen melekcivar
uglevedoeodlaruing - keeking,  pirolie Jurayonlari vageida  Kiomvowiy
bogriar radikal tarada uzilib yangi mabsulotlar hosil bo' ladi.

AV Maddatarga yoreg Wk pad s eitivih ackin cadibaliar hosit gitis
{intaley;
Nue ta'siz ettirilgan modda und yutsa va anening enersivesi
kimynviy bog'oing vzilish energivasigs leng yoki undan kilin botlsa,
kimyoviy bog’ erhin radikallar kosil gilib ualadi:

BT e
Y

Musulan, 286 »m 10 lyin weunlikka cga ho'lgan ulire-binutsha (1R
aari 100 Kkalfmo! kvant epergivige ega ve o yaqorida kellivilpan
tog'laming deyarli burchasini gawmolitik tarzds ura oladi,

..o
P

3y Nurlanishlor tu'sivida aron redikallarning hosi! Hi lshi
Kimyovty bog'lar maddalar “Se manbsidan chigayelgun y-nurlar
bilan aurlantivilzands ham gomoliik tarads vziledi. -Nurlacning
energiyasi nda katw bo'lganiipi welin v deyerli barcha Kimyoviy
b larmn gomolitik tuzda uzed::

B3 428 B B 0 2

bu: yenda e -y-nurlar 27sirida hosil bu*ledigan energivags boy slexiren.
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33 Meddatarni mexanik wixialosi bilan erhin rodiadiar hosi Gilivh
Meddalarni joda mayde gitib maydalesh vaglite energiya arsiib
chigie bog‘lar gomolkitik laredy uzilishi mumkin. Tez aratashtrish,

cobmatish, sltratovush la'sic ettivish ham shunday patijaiarge olib kelad:

33 Okzidianish-gaytoriiish reaksipalard aatiiasida erfin rodifaiinaing
Rosi o' lishi
Kimyoviv  binkmeluga  oksidlovehilacning, qayta-mvchilarning
L' sir isRi yoki elekiruiiz vagrdagt oksiclanish-aaytarilish reaxsivasi
satijasida ham erkin vadikallar hesil bo®ladi:
11 Qaviaruvehi t'sinda radikalning hasil bolishi:

ClE—0—CH, ¢ Na — -::4,—(1.'—{1:, CNa

0
21 Oksidlovehi wisirida radikalning hosil botlishi:
o o
,';:L'\ 1 /,:;' \"s. v
( | = Fe — v Te
S e

3 Flekwroliz vagtida radikalning hosil he'lishi:
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Reaksiva vegiida bnaday turli usellar hilen bosil bo'lgan radikaliar

rekombinataivaluaish, disproporsiyalanish, boshga radika’ga aylansh,
Sirkish. almashinish repksiyalarize kinshishi mumkin:
1} Reknmbinasivalanish:

2RO — 3 CgheClh CHUGH;

21 Dispraporaivalanish

IC CHy - — CHEsRHy 0 CR—OM,
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3y Boshyga radikalpa aylenish:

8:[.,‘.4,("'.’:(1. —— ‘.'.'Jl:’ v Oy

ar &
i 1
J ]
e S -~ ey
R [ ] o —e- i ]
. e, 2

1) Qo'sh pog’ga bivikish:

CH =y = Br > Br—CH—{H,
5) Admashinish;

Gy R=H —— n o+ R
Keltirflgan reabsiyeler ichide radikallarning slmashinish va birikizh
resggaivaian katla abrodyalge sea. Bu neaksiyelar asosida laboratoriys
srareitida hamds sanoamda wubit moddalar elined:.

A0 RADITKATL ATMASIIINISIE REAKSIYALARI

Mubim radikal almashinish reakaiyalasiga xlorlash. bromlash, sul-
Joxloriash, sulfocksidlasa, axsidlash, ritolash, nitrozolash, xlonrbo-
oillasl va boshealar misel So'la aladi.

Xluclush:

Ol *RIE —— JICT R
R+ CliQl ——» R4
Bromtask

Bromiash réaksivisi bam yoyondagi mexanizm bilan boradi.
Sultorloriush,

¢ v
U *REH —m ZICL - R
R' 1 SCUp  ——e RSN
R—80: - ¢l > RSO - CF
244

vugorics kellin!pan sharviilardan birt ymailishi kerak.

dRIE 40— e AR [0

Seficakyidiash 4 - -
B B0 i e
Ao Oy ——e e SO—0—O |
sz - 2 -H — X+ REDGOH
RAG-O0H + 2-=11 = 250,000 I |
Qksidtash:
R4 A - R

RGO —e RO'CEQ
0" +RA — e RO R

\
RLEHY = RGN

Nitealasi:

HOLNG, —— 0011 N,
4 - R H— > & IKE
- NG, —— RNy

Milvazoldaike

o baas hemilias?
h' Pl \
=L O ) ——i Y

gt — > if ¢ CO
of v ®=l —e ® N
R+ OL0-COCl-> R-=COCH €O

ity yeaksivalarning herishi whun erbin adikaliar hosil o' hshiga




40.2. RADIKAL ALMASHINISH REAKSIVALARIDA
REAGLENTLARNING REAKSION QOBILIYA'LL

Rudikat almashinish reaksiyalas weyinpan  uglevodonedluming,
wiymmagan uglevodorodiardagi yo'sh bop' tmgan uglerod atomigs
rishatin w-holatdagt velerad stomining, sromaiik vglovoderadlay YUl
zenjividagt w-uglerod atomining, gidroksil yoki alkoksi! purah torpan
ugieredning vudorod atamlar” ochun xosdir.

Bu vodorol alomierining resksion qobiliyati quyidegi quuorda
Kamayib borad;

ROD-C=Il > CIG=CH—CHH > SH—0H; [ 5 ICERC—H =

w EERCH=T] » ORe CHy— 1 CIl—H

Masalaz, 100°C da gaz fazada weli uglovadorodlar xlorlangands
quvidagi aishiy reaksiva tezligh kueatiladi:

. s 3
Clh=Il = ClE—C—H = 7Y« (CHOH=H = IG5 0—11
t i 'L-.;." et e

Turl: radikel almasliaish reaksivelaridagi eckin rudika' reagent.
laming rezksion gobilivar esa quyidagi qutorda kamayib boradi:
I = O - O s fHe s R s RGO

Bu rezgendarning reaksion yobiliyati gancha wugosi be'lsa. uiar-
ning setekiivligi shunchalik past %o ladi. Masalan, n-butanni xlorlash
reakstyasida birlamehi vi ikldlamedi vplerodlacdagi vodorvod agmlan-
nisg nishiy resksivapa kirishish wezlie? 1:3,8 bo'lsi, bromiashda
mishat 1382 ga teng, Reaksion gubiliyati xlemikipa nisbatan pazt bo'l-
ganligi uehun brem ko'prog SGolroe botigan ikkilameli voderedni
almasheicadi,

e s
“~

Radikal elelorefi! xarakiwrpa eaz. Shu sebabdan radixal almasiinisi
reakaivalar elektranoaksepior uirinhesarlar a'sini ostida givinlashad,
clektronudonor o rinboserkur esé reaksiyani osunlashoradi.

n-Rutililorid fofokimyoviy usuida xiarfangands birinchi wgicrod-
dagi vedorodning nishiv reaksion gabiliyati 0.9, ikkinchi ugicrodds-
aisiniki-1,7, vehinchi ugleroddig vodorndriky 3.7 va nihavat to'riincti
Lglereddagi vodorodning realsion gohilivan Tga leng.

F—CHy—Cllh— CHa—CH;

Ke'timb wuribdiki, elektronoakseptor o'rinbosarga (ftorgal yayin
frgan vedomdiarning almashinishi qiyvin, vaoniog Mrgent osonrug al-
roashinadi.

Froming o mnida -Cl, <Chy, -COF wa SO0SN. gurehia:i bo'lgenda
farm shunday qenuniyvar kuzatiiudi, Masaien:

CHi— i CHr—Cl— COOCH,

Tl

sl et e
Lisktroncdenor guratdar i8°sin ostids tolucl. propiles, loamnd
pamda dietil efirlarda redika! almashinist Dnasalan, cksidlanish) cson
ketadi, Bn meddalundan aosil butladigan radikeliar garonliligining
eleltrapodonor punxiar ta'sinide ushishini quyidagi sxemalar bilun

kot raatizh mamkin:

o CH
l.!'": H:\.\C’- 2
b L=
Ry ~ e -
ﬁ \j v;'H:.'./-lPZ.l:i‘—(“ll': E 3 Cflfu—l'lllff_‘, CH,—C
o i
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Alkokst! gurch shunchulik $a0lki, oddiv efirlar wierni saglash
vantidayug eksidlanib peroksid birtkmalar hosl gilnd:.

Sunoatda relueldan benzilxlorid, henzoy kislots, propiiendar #llil-
ki, kunoldan fenol va stsetonlar olish radiksl sloriash va oksidlash
reaksivalarigy asoslangan,

Radikal alwashinish  icaksiyalwidan  galogentashni  badsilrog
Xo'rib chikamiz,

40.3. RADIKAL CALOGENLASH
Gulogenlasani by yerda uglevadorodlar vok: boshga birikmalar
tarkibidagi vodorodni galogecgn  fior, xlor, heom v yudes almasi-
tirizh resksivasi deb guralads.
Qclutde. i resksiyant boshlash uchun felokimyoviy uanl gofl-
laniiae:

. Ty - . :
KK = R X O {iam

Tuwsiv ettillayolgen our snergiyasi gilogen molekulasidagi bog
uzish uchur sarl be'ladi va galogen atomlasd voke radixallad hosil
bt ladi.

Surfianayetgan enengiye flor uehun 37 kxalmol, xior uchun 58
kkalfmal, brom uchun 46 kkalfmel va vod uehun 36 Kkiidinel za teng.

Demak. molekulyar galogentami madikatlorga (stomar galogenlir-
g} aylantivisa uchun eng kawt energiyani fior va yudlar wich ciladi {37
v 36 kkal!mel). Eng ko'p encrgivani brom: (46 kkal'mol) va xlor {58
kkalfmoi Har tatals yidadi.

[osil be'lgan radikallar X' (atomar palogentar) uglevodorodlar
oilan jeaksivaga Xiriskib, vglevodorod radiksling hosit giad v v*zlari
HX pa avlaaadi: ‘

X = R=jl —HX ' K L Q (+aH)

s

Ru hosgichds F7 va CIF lar resksiyaga kirishganda energiya ajralib
ehigadi. Briva J® lur reaksiyage kivishganda esa - cnergiys yutiladi,

Fra- radilsh rzaksivaga kirishgamly 32 Kkalfmal, xieming reabasiya-
sida 1 kkabimo! emersiys ajrelib chigsa, brom va vod radikallarining
reaksiyulerda mos ravisiale 16 va 33 kkal‘mol energiva yutiladi.

Reaksivaning keving! hesgichida vplevodond radivali molckulyor
ealngen hilan reaksivaga kinstib, gulogen atemind biiktint oladi ve

u’.l.'.-li

yangi paingen radikeli hos:l bu
Lot XX — KX s XoQ ( -aH)

sagsivaning by bosqichi harcha galopenlar uchen ekzarcraik
ba'.ib, florlashda 71 kkalima!, <lerlashda 26 kkulfwcl, biomlashda 24
kkalmwl ve yodlashda 20 Kical/'mal energiva ajralib ¢rigadi. Sku uchta
bosyichda, jami bo'lib, Rorlashda 103 Kkalfol, xlorlashda 27 kkal ‘mol,
henmlashda 8 kkal‘mel snergivy ajralih chigadi. Yodlash ceaksivasica
e3e 13 Kiulimul energiva yutiladi, y&'ni bu realsiya picovard rstijady
endotermik reabsive bo‘ladi. Shu aspably vplevodvmdlami yodiash
vsaksivasi by sharoitde bormaydi. Ikkinchi towondan, vod radikel J'
bargacor bu'lib, resksion gobilivat past, energivasi Xam ke'lganhgt
wrhnn ¢ RO uglevedoroddan vodorodni ekzotormix revisida tortb
ololmayds va shu sababli bn o oraaksiva  emdeleanikdir,  Odaoda,
splevodurpdiars yodlash reaksiyasice tesicar: recksiva eson Doradic

2= Wl R =+ )2

Bunga subub 107 wiag, ¥uchli qaytavuvehl scunlighiis

Araida sterzsh va bramissh reuksiyalacidan foydataniladi, chunki
fiorlash  juda  shiddml  berganligl ochun ani boshgerish iy
Yodlashning esa amalda ketmasligiod ayudix,




40.4. OKSIDLASH REAKSIVAST TO'G'RISIDA

Murganels, qorgroshin, keball luzlan katalizetor-ligida uglevode-
eadlarni have Xislorodi Bilar oksidlash sanval ahpmivaiuga coa ho'leen
reakziyadir. Bo rcaksiva yordemida sannanda o-burandan sicka kislo,
izopropilbenzoldan bir vagining o'zida famol va atsston, tolucidan
benzsy kislota ishlab chigariudi.

Misol targasida {oluol:l olsiclush juravonining ganday horishing
ko'sil chigamiz,

Chirchiq shahridagi "Kaprolaktam®™ zavodida ishlab chiguriladizan
kapron xomeshyosi bo'lgen kaprolaktam henzoy Kisloadan olinasd:
Benzoy kisloty ¢sa toluoln: kobalt atsetst |ColCHRO005;] katalizatesd
ishtrokida favo Kislorods bilan oksidlak olinadi:

jﬂu 001
2 CILC 1150 g
ColCILOOMD), . C Z
2( J - .30, SR Za w2 || 230
S, S

Oralic mahsnlotlar sitatida benzil spii va benzaldegid hosil

botladi;

i‘i CH0H CIIG COOH
o ) .. 0 S N i-l\,‘ 1t /k
£ { oy __'}_’!'_-_'__. rl\ Il Oy ¥ = | Gzt ["'. I
iy a,-;?____a- o, ,-___, = 4/’)

Reaksiva rsdikal mexanian silan torganiim sebebli ka'p qo'shim-
cha maxsuletar Gam hosil be'ladi. Buier difenil, dibenz:!, beazilaon-
zoul, fenilbenzout, atsetofenon, fenol va bozhga murakksh tozilishli
moddalandir,

pall}

Ularning fwsi) ho'lishint quyidagicha ko'rsatish mumkiz:

l’:{l:;-- L1 G0
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2 Ty P
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CH 00K C1a0
T P w7 e
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40.5. RADTKAL BIRTKISH REAKSIVALARS

Uglerod-uglerod qu'sh voki uch opse oson redikallar hosil
qiacligan bivikmelar (radikal reaksiyaizrmi bashlovehilas, initaiatorias)
ishtirok:da (maszlan, azn-bis-izohtironiiril, henzail peroksici va h.} gd-
fagenlar, vodorod bromid, xloroform, w'redorii uglerod, bromtriyJur-
metan va beshgaler vadikal mexeniznda birikads, Masalan, vadonod

sremid prepilespa bunday sharcitda Markavnkoy goidasiza lesicari
24 les

birikad: va buning sabebi realsiyiniap jon mexanizmda emas, balki

radileal mexani amda bosistudie

P
g Cuile o0 r" Cily e 2 (=Y
£
s} a) 0
.. - Al ‘
i G :.f ~er = O, ¢ OOy |
it
WGl = HiHr ———e (M,
D CheCHE - CHy » A CH—CH-CH;
3 R O CH=CHy = 12l — B CH—CH =l ¢ R

HF, HCI, HBy va HI lardan tagat HBr propilenga radikzl mexanizm
oilan owikishi mumkmligi yuqoride kelvrilgan sxemaning 4- ve 5-
sosgiealanmag energetikest bilas (ushunfiziiadi

Bu sxemuning 4-Hosqichi - galogen radikalining propilengs ewiksn
bosgizhida 1T wehun €5 Kkalfmal, HC uchur 22 kkul'mol, HBr vebux
10 Xkalmol eneigiva ajraladi, ya'ni bu bosgich elezotemoikadic, T
wehun esa bu beagich endotermik be'lib, 8 Xkil/mol energiva vimiisdi.
Shuning uchun bu bosqich 11) aing radikal mexanizivda ketisii uchun
rogulavdir.

Reagsivaning hostl bo'lgen uglevodorad radikalining H-X dan
vodorodsi stk olish bosgichida (3-hoaqich) HF uchim 37 kkeliool va
11C1 uehin 5 kkalimeol energiva yutiladi, HUr uchun esa 10 kkakmal
snerpive ajrelib chigadi. Shu sububl HI v 1101 Jar ham propilenga
radikul mexontzmda Bivtlenay

Demauk, fagat $0c zing propilengs radikal mexanizmda binkadi,
va'nd HBr ning birtkisfide “oveodyidl 22077 kuzetilng,

A4




Etilenga CCl, BiCCly kabi birikmalar Lam yuger nnem bilan
vadikal birikish. telomerlanish maksulotlssini hosi! giladi. Fo reakstye-
faring ham oson ketishiga subab yuqoridagi sxemadagi 4- v S-bos-
aichlarining ekzotermikiigidic Bu reeksivalarning mexanizmini quyida-
gicha ka'rsatish murmkin:

¥ ComCl mr.utmwr_ ok - ol

D CCk + CH=CIh—~ CCh—Clh—CH,
8§ CCH—CI—0Fy M0l =CHy —— CCh -(CTh—CHo Ll — (21
At CCh—(CH; Cl"z)ﬂ-—ﬁll;—(.:H-_, = CICCK: ——»

— CCh—A{CH;—CHn—CHy—Cli,—C1 + 00k

Hos:! botlgan mahsulal tackibige kiruvehi etilen molekalalarining
soni reaisiyadag etilenning bosimiga bog*licdir, -

Turkibida iz, 1113 wa 1313 (- 5-7) uglered atomiseini lelgen bu
birikmalanfsn w-aminokarbon Kislotalar va wlardan csa yugori sifalli
poliamidlar olinad:,

Oicfinlarning radikel-zemic mexanizméa boradizan pelimerlanish
reaksiyasining mexanizmi ham shunga o'xshashdir By reaksiyalar ham
ekzotemmik reaksivalacdir,

Radikal mexanizmda polimerlanadigan CHy=CH-R tarkabli mubim
monomerlar  quyidagilanfan  berat:  etiien  CH=Cly:  vinilxlorid
CH=CI-CI; vinilatsezat CH=CH-OCOCTE; aknlonitril CH.=CH-O,
gkrilatlar CIL~CH-COOR; metakrilatiar CTi- C{CH,)-COOR; arivol
CellsCH-Cly;  divinil  CH=CH-CH=CIT: xlorpren CH=0(C-
CH=CH,; telrafloretlen CF,=CF,.

Bu va boshga ba'z: monomerlaming polimerlaaish reaks:vasiga ki-
rishizh qobilivat quyidae gatorda paseyih boradi:

254

CoHe-CH=CH: 2 CL-CILOH=CH, =
C1i~CiH-CO0H; = CH=CH-CN > Cil, -CIT-COOR =
CHymCH-CQOI = CIL=CH-C) = CH=CH-0COCL, = CI1,=CH-CH;
= CH=CH-0CHy = CHL=CH,

RBunday resksion gebitivat bu monomerlasdan hosil ba'ladigan rudi-
kallaming oson hestl bulishi bilan shontirmadi.

Misol va masalalar

L. i Butom 25°C da. yorug ik mari o 'sic astida xtovianganda 25%
biviawacki, T2% idalamehi Swiilloridiar -Rostd he'ladi. Birlamcki vo
iolamchi vodorod womiarining nishiy reaksion gobiliyotiod aniqiung,
Qaysi wglerad atomidazi Ekinehi vodorodming almashiaish shtimoltigl
fatia?

Veclish.n-Butan CH;-CH~CH.-CHsda 6% birlsmiehi va dta kki-
lamehi vodorod siomlart Sor. 1 vodaradgs hisablangenda 28/6-4,7%
sirlamchi, 72/4- 18% ikkilanchi suitxloridlar hosil boladl, Ulerning
nisbily almashinish gebitivard 4,718 voki 1:3.8 2u teng. Mahsolor tarki-
bidagi slor shu uglerod amomidagi ikkinchi vodorudning slmashinishin
givintashtiradi, SHuaing uchun slmashinish unga mighatan 3- yoki 4-
ugizcod stomlarida nsonvog ketadi.

2. Tcobutan yorug Bk nuri ie 'vivi estida xloriahganda xelilamohi va
biriawmchi vodorodiarning nishiy afmashinish tezligi 3:4 ga. bromlan-
sanda esa 1600:0 wo teng baladl. Bu ma fumat asoxida fosd Do Yol
wan matselolaming form warkibln aiglang. Reaksivalardag: fargn:

tushuntiving

Yechivh,
Resksivelaming umumy sxemest quyidagichadir.
X
Oy SE-CH, Xz L ST -«c:'--c:u, CH—CH=CLG—X 1 LY
§iHs LHy il

N~CLHr
Lchlamehi vodorad bitsa, birlamehi vodorodlar esa S Bo'lgandizi
echun tegliklar nishati xlarlashda 5:9, bromlushda esa 1600:9 ha'ladi.

AL
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Bundan izomer tarkib xlorlashda sehlamel mehsuloining foiz micdnd
34=35.7%, birlamchiniki esa 64,3% ho'ladi. Bromleshea ucalameki
mahsulot 160071609-92.4%. birlamehd mahsulol esa U,6% wi tashkil
ctadi. Xlorlashda selekivliimng pest. sromiashde esa visponligd slor
rnilikaliga (C1°) nisbaan srem radikalizing (20"} feoiligi voki reaksion
qobiliyatining pasthgi bilan wshustiviladi. Facilig! kem batigan hiom
radikali alinasbinishi oson be'lgan vadarad bilan vealesiyoga kivishadi.
Xlor radikalining Tavlligt yugori bo'lganlig® nehan v fandab o rmaydi,
natjada snchagina mugdordss biclamichi vadasadning almashinish mah-
sulott ham hosil ho*ladi.

3 Radikal xloriash reakstvasida (ofuol hoviialavining reokclon
qebdivedi goyidai gatorda pasayih Soradl,

L Cl: Ie: oy
;‘J:\" o R ':.'-"\._
[ J A ) O i il I" ||
Q.‘-T s‘_}) -~ oo I \";;'..,!'
CH, o N

Ihning sababing tushuntiving.

Yechish. Mu'lumki, rzdikal xlorlash vagoda vugoeridagi birikma-
lardan ragishli beoa! redikallan soml botladi. 8u radikullaming hosil
bo’lishi va turg ‘unlizi quyicagt quiocde givinlashib, nasayil berli:

AN ik ol %4,
o ,'L_\ ,::.‘-'-L-., 2 r.;;.'ﬂ-.,‘
Lok e Qe 3 bt 30 i
;IJI h ,:lt:' -I'N

Frkin rudikallar elektroti] xarakrarga epa Lotiganliv: uchun, uring
garorliligini v hestl bo'lishint clektronadonor gurvhilar oshinad: va
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nsanfezhiradi. Sho sababli vugoridagt moddalasm xloriash keldripan

qatorda qrvinlishib boradi.

& Kumol dieciitarsei-Setiiperoksidi ishtieabads ucdivilgandas 2,2-
dimeiil 2 3-difonitbutan hus? bo'lgan. Br moddeniug hosil bo i
surcconzmi ganday?

Yechish

IYi-uchlameit-busil peraksidi quedictiganda quyidagi sxema bn'vicha

parchacunadi:

Ci, CH; o m;.'u-,
CtE ¢ :)m--l}—lex —_— Oy ‘i" of
:“'. CH] Cha

Tinsil he'laas uchlamebi-butileXai radikall komeldan eng feol
vodorodai wrab cladi;

Wi o
¢ CiH W=t
s X Chy
4 : A i
i 6 el — = I ]+ cnegoon
S CHs o Cik

Yargi radikelning dimeronishi 2,3-dimetil-2 3-difenilbutangs olib

lealiadiy

[l Cr. Cih CH
I : .
He—C- =iy LC—C— i-(.li
-~ J‘ . ,f"lt?\\.. ~ _F.l' \.\.‘
i il e s o g o
g ‘.;,' o i A

5. Aeion sweq fazada Forolizga wehratilia gondgy Biritnelar

howis BoVekd isoicin?



Yechish. Aiseton otolizida molckulalupl vglerod-uglered hogi
radikallzr hosil cilib quyidagichs uailadi:

CH =i B Dl e TR
i
o clc

Ly radikallar o' zam birfkih quyidag: moddalari hasil giladi:

' 1 TH, —— =0,

CHy CMe 10hy ——= CH, O £ Ik
I} 1 il il
" o LY I |

Metil ruckkalt stactondan vodorod woreb alishi ham mumkis

HCT + QIG—CO=CH, — €L + TH-—C—CIl
I

Hosil ho'lgan vang radikal o33 quyidagicha reaksivega kirishishi
cremlan:
C!f,—:;—(:!:; + T.'uz—n"—ms..: —_— r;n-,-ﬁ—cn,\-t.flh f'.lr—-cu-.
]
< 0 0 )
CH—C=UHy - Ul —— CHy - C-Clh—CEl
8 il
0 ' Y]
CH. g_l: CE '=| CHy ——= (il C—Cla=O—UH;
!L) lj ':l [»

b 3,23 Ushrdvrpropenga sivka fastota eviipaside brom  (a'siv
eniviipandds fagor bitta dideomid hasi be'ladl Aguer realyiva eubyiz
erifwvehida, perakeidior Lhiirokide yoki vorug Wik dsei fehied oslidy
ol Goeilsa, Sekita didvemad (eomelass Fasil Baladi. Bund gandu-
shuntivish rovmkin? Flastl Bolgan dibrowiy izomeriarining teilishi
Gqando?
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vechizh. Sirke Lislot eriitnasids beomning 3,3 3-uchxinrpropenga

harikishi elelirelil mesasizivds sediv ba‘ladi va yagona manzuiot 1,2-
dibrurm-3,3, 3-uehklemropan hesil giladic

ClgonH s
e e CCE—CHB -8

O0h—CH . CEy | Hig
Peroksidlar voki yoruz'Jix oun hiivokida esa reaksiva racdikal me-
xanizsnedy doradic
- .
CCH—Cl=CH, | BF o COL O
R fesksivada hesil ba'igan CCL-"CH-CH.-Er rudikal: shunduy-
ligicha yeki izomorlangan holda brom miolckulasi biian reekswvage
Yirishizshi mumiin

CCH=CH-Clia—B1 | By, —a CUL~UHR-OH—H3 1 gy

¥
L= HU=Che—1r + [pa w CCH-CICHCIL—D6: ¢ B

.

Shunday qilih. peroksiclar ishtirokida hosi! bo'lgan ikikita dibromic
guyidagicha tnzitishia cga:

i) COR=C 1= i —Tir
2 BCCE=CHC - —13r

T. Radial veaksiya sharoinda guyidag: Biviiish reatyivelari gim-
2oy sedis Hi'ladi?
cily
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Yeelish

1 Reaksiva brormuchxlornetandan "CCl; radikali hesil bo'lishi va
uning qo’sh bog'ning Ga'zoviy jhatdan gulay Bo'lgan joyiea biricish:
bilan boradi:

Chs
T, + CHy—CU=C—Cll w CHy—UH—1 =L,
00k £°H;

Hosi bo'lpan yangt radkikal BeC'Cl dan bxomni tortib olad va

reaksiyi shu lsga duvom eladi;
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2) Ikkinchi reaksiyada radikal C-F hog'aing cmas, balii C-Br

bog'ning vzilishi bilen hosil boladi, chunki C-Rr heg'ining uziish
energivasi fuchikdin

CFal; ——e br - LIHr
CER | OSly=Cll=Clly —— Ol Cler Ch—CHy —
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Al. GETEROUSIKLIK BIRZKMALARNING TUZILISHI Y&
NOSSALARI HAQIDA
Geterotsikiik hivikmalar - tiofen. pirrol, [uran aromailk xususivarga
eaa bo'iik, yadmlardag s-cickronlarming whis lagsimianish darajasi
benzuldapi elekwranlarning tagsimlanishiga msbatan post ho'lik, quyi-
dagi qatorda kemsyib boradic

b
henzal = tiaten = pirol = furan

| 0962 0,939 (L9ST
Ammo bu birikmalaming clektrofld reagentlar bilan reaksiyage
kirishish qebilivatt quyidog gaienda pasavib horadic
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pirrud = Garan = dofen = beazol

Pitrol voki furenlarning kisletali mubitda kuehli smolalevishi -
elekironlar delokallanish durajesining pasiligi, halganing begurortigi-
damliz,

CGeteratsikik birkmalasning clektrotil yoki nukieofil reagzentlarga
nisbatan reaksion gobilyat ularning tuzidishiza bug'lg. Geteroaromatik
binkma belgestdagi atemlar yu m-eleblruzlags hey, yvoki uladag) T
elekironlas etishiavdizgan holads bodlishi mumkin, Sho jihatdan ular -
clekonlasi aaiqeha yoki a-delitsit soukioaga ega bo'lishi mumkin., =
kisktronlari ortigeha ceterotsikiik birkme halqosidagi welektronlaming
som halgadagi alomiar sonidan ko'p bo'ladi. Bunduy gererotsiklk birik-
malargn misol gilih pirral, tofen va foran kabi besh 2’20 getervisikiik
sinkmulami keltivish mumkin. Ularning halgosidagi atomiar soni Ste,
delokallangan sweelektionlsr soni esa 6la. Shuning wchur busday
s2terorsiklik birkmalar elekwofil resgentiar hilan osen FEAKAINERS
girisaadi.

Pividdin, pirmidin va bosagu wanlar r-defisil getemmsiklik dirkma-
targa kiradi. lifaming clekwotil resgentlar bilan reaksiyaga kinshishi
qiviniushadi va nukleofi! resgentier bilan reakitsyaga Kirishishi osonly-
shadi, Hagicatdan ham pirdis yadrosining 2- va &-heiailariga nuklecl
alinazhinish xarakteslidiv, Elektafil simasiinish esa givinlik bilen
ha'lsada 3-helawda sedir botladi.

Halgada hir vagtning o*zide ham pirrol luridugi azoti, hem piridin
taridegs weetm wwveh: peterotsiklik bisikmadar w-amfoter geterorsiklik
birtkrnaler deyiladi,

Misol taigasida pirazol, ‘midazel va oksazollarsi Soltitsh mumkin
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Geterotsikhy birtkmalardug! geleroptom qismen mussat Zasyao-

faneun bolsy (elekironiaring berih) by geterasiklik birikma a-zlekiron-
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i boy geteratsiklik birikme be'ladi. m-Defitsit peterataiki’k biricme-
landa esu gateroarnim o'ziga eleklronlumi tordb gisman manfiy rzarvad-
lewin bo'iedi. Masol, (unw, tiofen va pitidin halgslasidagi 7arvad-
Lacruing lagsimisnishi quvidazichodic:
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FieXtronipming  bunday mgsimlanishi vlaening  eiskicofil voki
nuk:cotil reagentlar bilan realesion qobiivaciai helgilaydi.

Yuqorida keltirilgan besto o' zoh goteromsiklk birikmalaming clek-
1rofl reagentiar bilan resksion qobilivatl quyidagt yuturda Litay ib
baradi;

pirrnl = firan = tiofen

Misol tarigesida reiftorsiska Kislotn amzidndi oilun atsillash rewh-
siyasi o'tkagilgunda tiofenga nisbaman furan A0omans, pirrol ess
S3el0 mans o2 reaksiyizs kirshishi amiglungan, Bunday reaksion
gobilivat yadraning 2- va J-xolatlerdugt slmashinish scicktvliziga kam
tw'sir ko'rsaradi. Natijada pirolda eng he'p. turenda osa ene kam
wiglerda Z-halarda slmashingno mehselol hosil bo'ladi. Bu geisrotsik-
itk birilanulaming barchazida 80-100% migdordi asosiy mabsolol - 2-
holada  almashingan matwsulot zosil bo'ladi. 2- va 3-holatlardagi
alreashinizh mzhsaladavining nistal elekirot] reagentning faollizizn
ham hop'lig,

3-Holatdagi elekwon zichlixmog Z-helawdapt clcktron z:chlikis
aesbaian ko'p batlishigs gavamasciu shustuatshniog asosan 2-holalda
Tweishi solvellanish w’sirining vali Bilan sushuntiviladi,

Ikt gelervaioml bash a'zoli peterofsiklik bisikmalamiag ol ckuwa-
Gl aimashinish reaksiyalacddagl Goliph: imidazel > cksueo! > tuozol
qutorica kamayil boradi.
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laiduzol esa pirazulan vishatan Falmodie. Tnidaze] yodrusidags

heladarning feolligl quyidagl gaicrds kamavil boradi: 3- > 4 = 2.
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n-Defitsit geterolsib it birikmalandan piridin vadrosidug elskieofil
amashinish givio Xetadl va asosan 1-helarda sodic botlady, holssiaming
seaksiun qubiliyati cuyidags gatorda keskin <amey’b boradi:

3- by B ¥

Masslan, piridinga futovehi sullai kislors Ssttirekidu kaliyv nibret
s sitinb 15% unum bilan 3-0iwapicidin afingan. Pirtdinnt solfolash.
bromlash realsivilari lam givialik bilan sodir bu'ladi, Resksiyalarning
hurdisy pvinlik bilan barishi piridinning e lesil gitis Jon holziga
o 'tishi hilen tushuntiniladi. Piridin-N-vksuli cse eleklrofil almashimish
resksivalarion osoniik bilan kirishedi. ¢honki bunda noneytral melzkula
halida rzaksivaga kivishadi va mezomesiva mfayli nning 2- va <-holax-
lart elektroh] almashimish achen gulaydie
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Azin yadrosiza elekironadanas sunih kinalsg elekiai? alimashinish
vsontashadi, Masalan, S-gidroksipiimidinning -holar juda ason anc-
yo'skilish, aminemetillash reaksivalariga kirishadi:
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Gidroksipindin wg'eisida ham shoadey devish mumkin. Benza-
zinlarda {xinclin, izoxinolin, xmazalia va h.) elekicofil aimashinish beq-
nf vadrosidu sodir be ludi:

Alwashinish ssosan 6-va 8-halatarda kuzatiladi, Xudd: 2.4-
dinitroorienzoldagi finroing nukleolil alimaskinisni oses holganidek,
2- vu d-palogenpiridin-, pirimidio-, xinuzolinlardagi palogeniar nuk-
leofil almashinish reaksiyalasiza csun Xirishudi. Bunda galogeniar bag'-
wing quibiiligize qarab. quyidagi gatords plusshinishi aiyistashib bore-
dirF o Clo= B )

Gewerorsiklik Birlkunaning anton holiga oftishi reaksivani givir
lushtiradi yoki rcaksiya butinlay bonnavdi. Muesalan, J-merilhenzimi-
duzol nutriy amidi ta’sivi ostida 2-holalgs wminlanadi:
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Bemzimidezol ese bunday reaksivags kivishinaydi, chunii u NaNH.
ra'sivkia [-holaida goion hosl gindl, v anion belganing Z-helaidagi
musbaz zarvadni keskia kamayiicadi;
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Nitrobenzoldan faml ravishda piridin yadrosidag vodorad nuk-
lzolil almashinish ceaksivasiga vson kivishadi:
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Resksiva tezlipini belailovehi bosgich - gadod jomnng torib

oiinish {chiggitz Kefish} bosgichi batlily, bu bosaich nitrobenzolda givie,
pirihinda esu juda vson kechali:
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Nukleotil reagentier ta'sirice azicler dimerlanish rcaksiyasiga
kirishadi. Azin voky wzollrga meat! amidlan, melatorganik bikimalar,
wshgorty metaller w'sir ellivilganda vlar dimerlanadi:

(N mt,w. .r\r; 2 N
o)
Dimerlazmng hesil butfisht karbanion yold anton-radizal mexenizm
bilan tushuntiviladi
r-Elekiranlarga hoy kesh a'zoli gererorsiklik hivikmalanda nokleoil
alivashinish olarning halgasidagi elektrapnakseptor purahlar w'sinda
horisai sumkin. Masalan:

1] | ;:
L SN J\ won,
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NO- 02 hnda

A =
X-N=Cik - 0,8, M= CHy—gf §}-~s

Bo reaksiva | A<linitabeszoldagi -NO; gurvhining aukienfi
almashizish reaksiyasiga o xshashdir,

Geterpisiklik birikmaning kation haliga n'tishi nuklentil alma-
shinish resksivasin osnniashtiradi. Masalan, szinfarming odaiy cfivlas

jnda esonlik bilan moneral Kislotalar ishorokida gidrotizlanadi:
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Renzol yadrosi bilan <ondensizlingun peterotsiklik bivikmalarning,
kimyoviy reaksiyalanida hum geteressikllaming u yoki bu reaksivalares
maviliigi saqlanadi, Shu bilan sirgs aromarik yadvodagi reaksivolor ham
kuzatiladi. Misel tarfgasida xinucolin (benzpirimiding va uning ba'z
hosialurimze reaksiyslaring keldicish mwinlan:
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Xuddi pirimidin yadeosida bulgamdex, xinazolm yadrosining 2- va
4-holatlerida nukientil alinashivish resksiyulan, benzol vadrosining &
vis 8-holutlarida esa clekriofil almashinish reaksivalari kezatladi, Ms-
salan, xinszolinning hosilasi xinazelon=1. aynan shu 4-holatda nuldect!
almashinisi reakslyasiga lanshaci. Xinazolon-1 quyicag? tautomer wei-
lishiarga ega:
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Xinazvlen-4  4-pidroksixinazelin

Xinarolon-4 fosfor{Vi-xlorid, tienilslorid. fusfor oksixioridi @ sir-
larida osonlik bilan 4-xlorxinazolin hosil gifad:
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4-Xlerxinzzolin tarkibidagi xlor uds osonlik bilan turh nukleofil
almashinish reaksivalariga kirishadi. Masalan, v sianid oni, spictiar,
merkaptanlar, ammiak, eminiar, aminospirttar, gidrazin hosilalasi vu
posayelar bifam repksivagz kirishib, stan-, alkoksi-, amino- vi boshic
sorubli bivikimalarga aylsosdi

Reaxsiyalarming esonlix bilan ketishisi shundan ham bilsa bo'la-
diky, A-xlorxinazalin pamiic ta'sisida xingzolun-dgs, melonoi #rtma-
side, uy hereratida saglash vagtida A-metoksixinazolinga sy lunadi:
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B osvsksivalar Kislelalor fa'siridze vaneda tezlashadi. Bunga sabab,
kislotalar azot aiomian hisobisa amuneniy luglarim ko] gilad va w'it-
famehi azon nukientil almashinish sodic bo‘Tavolgan vzleroddag mustat
zarvadn: oshiradi va nukleofil hujuming aseniashtiradi,

Xinaznlan-dning geternrsikliz  yadiosida eleXtiefi]  almashinish
reaksiyasi bormaydi, balki, yugonda ta'kidlanganidek, benzol halgesida
sudir bu'ladi, Masalan, xinegolon-2 nt nitrelanganda é-uitrexinazolon-4
hesil hotiadi:
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Rinacolon-tni sulfelash recksivasi hum benzol vadrozining &-ho-
iwliga keiadi:
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Xinazolen-4 ni sirke kislow erimmasidi bromlangenda ham 6-
holatda alnzeshinpan bromli hosila olingan:
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Agar xinazolos-4ning 2-holatida metil gurohi mavjud 2o'lsa, brom-

lush mana sku metil gurchidag vedoradlacning almashimshi dilan be-
radi:
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Ma"lumki, xinacclon-4ning pirimidin vadrosidag: azot atomlurining
e’siri ostida 2-med) gorahidagi vodorodlarning Xisiolalifiai oradi va
wiar efekicofil yoki radikal almashinisi reaksivalariga moyil bo'lik gola-
¢t Xuddi shunday reaksiyalar 2- mecdl-3-tenil 3 d-digidenxinuzoion-4 i
N-bromsuksinimad Bilan bromissids tuen zodic botledi:
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Shum a'kidlash kerakkl, sivka kislota critmasidagi  bromlash
elebirofil, Nebromsuksinimid (NBS) bilan bromlash ese radikul mexa-
miznda boradi, Hosil bo'lpan 2-hrommatilxinazolon-4 turkibidagi biom
swukieofl almashinizh reaksiyalariga juda oson kinshadi,

Z-Metilxinazolon-4 tarkibidagt metil gurobi vodorodiarining kislo-
taaligining origendiz wifavli, ular juda osonlik bilan aldegidier bilan
gléul-krotpa kundensatsivasigs Kivishadic

i i

Cells | O e
T N \ N .--"'~N'L s ’
ol | = CHGRY —— W s D
S N e .
NN e, N N S = O =Gl

Cabtiyki, bu resksivalar Lcu tofmlameni iz hosil be'lishi hisobiga
Lislotwli kutalizatorher, masafon persiorar kislota, isitirokida vsonla-
shadi, Ma'lumki, by resksivaning mexanizmi ham  CH-gambdagi
voderodleming clekirofil almastinish mexauizamnidiz,

Yudrosida heck guoday o' fobosard bo'lagar xinazalon-4 ni uning
natriys yekt kalivh welari shaiklide alkillash mumkis. Mazalan, xina-
eofen-duing netriyli wel spili eiitmads menlyvodid vokt dimetilsulful
bilaz meiillanganda 3-N-matil-xinazolon-4 host) bo'led::
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Ager resksiva kumusihli ez Silan olid horilea, demewcksivirazlin
vir 3-N-metil mahsulotiaming sralushmasi hosi! ko' Jadi:
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Bu reaksiyalar ham xinazolon-1 vadresidagi elokrafil dimashinish
reaksivalaridir

Kinaeolon=4 ning 3-N-hofaliga yoki 2-CHs-hulatiga aminomeriiash
reaksivalan ham slektrofil alnmshinish reaksivalaridis
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Agar 3-N-holalidagi vodered almashingan be'isa, weaksive meiil
euruhi hisabigs ketadi;
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Geierotstklik birkmalar vehun Su yerda ko®sib chigilmagen qayra-

rilish, N-alkil- yoki N-atsil mzlariaing, kompleks va N-vksidlar hosil
Su'lish va hoshqs revksivalari ham ma'lum, Biz by reaksiyalar 1o°g'-
risida to'xtalmayiniz,

Misollar
L Pareol (g L3070} dofen sq.0 82°C) va furam iq.0. 37°S)ga nisha-
fan Yugori tempeeasveudy gaynaval. Bunge sabab nima’?

Yeclish.

gl O 0

lli
Pirrol licfen Raian
Pirroining boshga besh a’zall petergisiklil, hinkonalacgs nithates n

yugori lemperatirada gaynasii oniag tuzilishidan kelih chiqadi. Ut s i
azo! alnminmg bo‘linmagan eleXvon fufilpri yadrodagl qo'sh tye ex ¢
slektroniart bilan autushib, yapona revlektrng sigremosini hosil il A
Buning nulijasida N-H bog'iving elekironipr protgs towon kugjali
wriladi va vedorodning Kisiotall xususivari getadi, u osoniix biiza
ishyorlar ta'sinda metallge almashinad’-
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Ru xesza fenoluing xossasini esistadi,
N-H beg'i kubliliginini ortishi molekyizlanre vodorod bog'ining
bosil batiishiga cabsh bo’ludt
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Bu esa uning g#ynash tempetaturasinmg, yugost Lotlishini 18" min-
laydi.

2 figfenning 2- va J-"mrufu.ua vlekiy ofil e Gigande jogil
ko ladigan o Xompleksiannng qaroriilicn hamda eiekirofil @hmoshi.
AIRNRINLT GEOST YO nalishing tushontivin 2.




Yechish

Elektofil T liofenning Z-holatiga hujum gilganda avvidagi o-
kempleks fosil bo*ledi:
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va b quyidiyi inezomer tzilishiara epa:
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Clekirofil 3-holatga hujum qifganda csa quyidagi a-kompleks hosil
Do fadli:
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‘o unda quyidagi mezomer holatlar kuzatiladi:
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Ke'vinlly toribidiki, 2-holatga hnjun sodic be'lganda hosil bo‘ia-
digan karbnkation ku’prog mezomer mzilishza ez va shn sabahli bar-
qasorresy. Shuning sehun fiofen va boshqa besh a'zoli geferotsiklic
hirtkmalar — pirmol va foranlar vadrosidegi slebtrofil abmashimsh 2-
halarda sedir bo'ladi.

V. Pividin-N-oksidining meesoer strwkture formlaluring yozing
Vadraning qapsi holadlarida eleko-ofil almashinisk ketbehind ko ‘rsiating,

Yechich. Titidin-N-oksidining mezomer stuktnea forrnlaiaring
Juyidagicha tasviclash mumkin:

Bu formulaluedan shuni ko'nsh momicinki, pridia-N-ckaid mele-
kistssida clelkizon  ziewlik kislorod, 2- va 4-holalavdapi uglencd
sromlarida ho'ptog bo'ladi. Bu esa piridin-N-oksidi yadrosidagi ayimn
sau 2 va d-holatlazda slektrofil reagenining hujumiga qulnyiil fug'-
ciradi,

I d-Meipividiening nuriy ciila shtirckidagi chwmaoll va henzey
aldegidtors bilan ceakeiva yxemalar: ¥ YEXMRiZming waiog,

i"echi.ﬂ:. Piridin vokt pirupidin vadrolavining 2- va A-haiatlarida
joylashgsan metil gurubining, vodorodlus yadrodagi ezotming ¢lekero-
noakseproritl xususiyati ta'sirida harakatchan (kisiolali) ho'lib goladi
va ishgorlas yoki boshqu aseslar ta’sirida proton shaklids asonlik bilan
chiqib ketudl:

Ol CH, N

L .
j NadCyliy  —= L ] CaHsrH

S S

N ]

o/ 53 Ho Ns'
~d ¥ O - N £
L il ® Nl(:c;l“s — ' J c;ﬂgf:"'
= -~ l'.‘:' 't

N N

Shu sababdan d-meriliridia yeki d-metilpivimidin wldegidiar bilan
kondenzutsiva reaksivasiga kirishud
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Kislotalar 1a’sizida qizdirigande bu bivikmaizr o' 7idan suv chiganb
wyinmagan birkmalarea aylanadi:

CH= CH,00 CH
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Resksiyalarning mexonizmi aldul kondessmisiyosining mexaniz-
madir.

S Burbitur &slotasy 2 4,.6-tripidvokyipivimidin bo'lik, ol taio-
mer shakliaeda maviud boludi. Bu tavigmer shatiiavoing formdalur
yozing.

Yechisk. Babitur kislotasi asosan quvidagi furmulags epa;
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