Theoretical and expenimental chemistry [nternationa] scientifie-practical
and moadern problems of chemical technology conference on the topic

2-GIDROKSIMETIL BENZIMIDAZOL MOLEKULASINI KVANT-KIMYOVIY
HISOBLASHIAR ORQALI ELEKTRON TUZILISHINI O°'RGANISH

Gapurova Lobar Narzullayevna

O zhekiston Milliy wniversiteti o 'gituvchisi

lobar_gapurova{@mail.ru

Raxmonova Dilneza Salamovna

O zhekiston Milliy universiteti noorgarmk kinyo kafedrasi mudird, kfn, dotsent
d.rakhmonovad{ {@mail.ru

Kadirova Shaxnoza Abdwcalilovna

O zhekistorr Milliy wiversitent knneo fatultett dekani, kfn, prof
kaginova.shalkimoza@mail ru

Olimova Manzura IThomovna

O 'zR F 4 O'simlil- moddalar Gmyosi instituti katta ilmiy xodimi, PilD

alimova maretirafemail.com

Annotatsiva
Kvant-kamyoviy hisoblashlar yordamida 2-gidroksimetilbenzimidazol molekulasining elektron
tuezilishi va reaksion gobilivati, ragobatdosh donor markazlan hamda energetik, elektron xususivatlan,
burchak va bog" vzunlik qrvmatlan amiglands
Kzl so*zlar
2-gidroksimenlbenzimidazol. lisand. donmor markaz, manfiy effekniv zaryvad giyman., molekulyar
elektrostatik potensial
AppoTanua
C DpoMOmER EB3aHTOBO-XHMHYECKHX PacdcIOE OOPEIcNcHE! 20EKTPOHHAS CIPYEIypa o
PEAKIIHOHHAR CIOCOOHOCTE MOMSKVIE! 2-THAPOKCHMETHAOCHIMMHIAZONA, KOHKVPHPVIOITHE IOHOPHEIS
DEHTPEl H 3HSPrHg, SNEKTPOHHLIE CBOHCTEE, 3HAYCHEY VITIA H JNHHE CBASH.
Kmogeerie ciioea
- THOPOKCHMETHIOCHIAMHENAZON. JIHTaHI, JOHOPHRIH [EHTP, OTPHIATSIGRHEE 3hGeKTHBHRIN 3apsd,
MOACEYIEPHEIE 3TeKTPOCTATHYSCKIE NOTeHITHAT.
Absiract
By means of guantum chemical calculanions, the electronic stmucture and reactivity of the 2-
hydrexymethvlbenzimidazole molecule; compenng donor cenmters and esnergy. electromic properties,
values of the angie and bond lenpth were determuined.
Keywords
2-hydroxymethylbenzimidazole, ligand donor center, negative effective charge, molecular
electrostatic potential.

Benzimidazol asosidagi fiziologik faol birtkmalar melekulasida elektrofil va elekirofob reaktsion
markazlar bilan kuchh qutblangan guruhiar hosil quiadi va bo bilan ular biologik faollikni namevon enb,
fermentlar voka boshqga retseptik hujayvralani o'rab olish uchun dastlabla reagent vazifasini o'tayd: [1-2].
Keltnlgan ma’lumotlar amq nazany ahamivatga ega bo'lib_ sintez qilingan koordinatsion binkmalaming
elektron, stereckimvoviy. kinetik va termodinamik xususivatian hamda xossalanm o'rganish sohasim
aniglab beradi.

Hozirgn kunda kvant-kimvoviy hisoblash usullan moddalaming elektron tuzilishim o'rganish
uchun eng muhim va qulay usul hisoblanad: Kvant-lkomvoviy hisoblashlar asesida murakkab tuzilishea
ega bo'lgan binkmalammg elektron twmzlishmi o'rgamish mumbking  Shuonmmgdek, polifunksional
ligandlaming koordinatsivaga uchraydigan ragobatdosh donor markazlarm: oldindan avtib berish imkonim
beradi

Ishdan maqgsad, hgand 2-midroksmmetlbenzimidazolm (L) lovant-lemyoviy hisoblashlar orgah
geometrik va eleitron tuzilishini o'rganishdan 1borat

Molekulaning kvamt-kimyoviy lusoblashlan Gaussian 09 dastuny paketida VZLYP nazaryas:
dowrasida Lanl.2DZ bazisida to'liq geometrik parametrlarm optimiallashiinsh bidan o rgamildi [2]. Bu
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vsuiga ko'ra E—gidmksimﬁilbenzimidaz{}]ni elektron tuzilisht va reaktsion gobilivan, ragobatdosh donor
markazlarn hamda lisand meolekulasiming ensrgetik. elekiron xpsusivatlan, burchak va bog' uzunlik
gryvmatian aniglandi

2-midroksimetilbenzimidazolning optimizatsiyalangan strukturasida  benzol halgasida p, =«
elektronlar hamda unga tutashgan tmidazol halgasidadam azot atomlanming tagsimianmapgan elektron
yuftlars hisobiga konyugirlamish kuzatiladi Natyada wmidazol halgasidag: azot atomlanda birmuncha
vugon manfiy effektiv zaryad qiymatiga (-0 438 va -0.334) ega bo’lad: (1- rasm). Gidroksil guruhidag:
kislorod (O1) atomida esa (-0.398) manfiy effektiv zarvad giymatiga teng. Bu esa mazkur atomlarning
koordinatston bog hosil gilish mmkomiyvatlarnini  ko'rsattb  beradi. Shunday qilib, 2-
gidroksimetilbenzimidazol molekulasidagi manfiv effektiv qivmatlan bo'vicha N4 +va Ol hisobiga
bidendatliknt namovon qilishi  ehtimolli;: mda vyugonn Bundan, 2-gidroksimetilbenzimidazol
molekulasidazi azot va pidroksil guruhidag: kaslorod atomlan bidentatlikm namoyon etib koordinatsivada
ishtirok etadh degan nazary xulosaga kelish mumkin.

1- rasm_ . molekulasidag: atomlarming manfiy effektiv zarvad qivmat
L. molekulasidam molekulvar elektrostattk potemtsiabidam (MEP) qizil va ko'k sohalan mos
ravishda manfiy va musbat elekirostatik potentsiallami fodalayd: (2-rasm). MEP uchastkasining rang
sxemasida qizil maydon manfiy slekirostatik potentsialea ega atomlarm ko’ rsatadi;
gizil <tn'q sang < sanqg < vashil < ko'l

Rang intenswvlip potentsial energryvanmyg mutlog qivmatga proportsionaldir Mushat elektrostank
potentsialiar ko'k sarig mavdonda ko'rsanlgan va E-H boglamshlanda vodorodm xaralterlayds Yashal
maydonlar molekulamng elektrostattk potentsiallan nolga vaqn bo'lgan gimlan (C-C va C-N)
bog lanmishlanm fodalavdr

MEPning manfiy gizil jovlan mukleofil reaktivlik bilan, musbat (ko'k) esa elekirofil reakuvhisn
bilan bog'hiqdir. Liganddag: manfiy (qizil) hududlar molekuladags endosiklik azot atom: va musbat
hududlar (ko’k) esa vodoroedlar atrofida jovlashgan Shunday qilib, ligand elektrofil azot arommra vstunhk
bilan hujum qilishim taxmin qilish moumkin (2-rasm),
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2-rasm. L. molekulas: molekulvar elekirostaiik potens:al tagsimoti

Nazariy kvant-kimyoviy tadgigotlar dotrasida 2- gidroksimetilbenzimidazolning asosiy va
go'zg'algan holatlandagn molekulyvar orbitallann holan va elektron qo’zgalichlaming epergetik
korsatkichlan amgland:. Jadvalda frontal (chegaraviv) molekulyar orbitaliar (MO) asosiv holatdag: eng
vuqont 6 fa va go zg algan holatdami eng quvi 6 ta MO energrvalan keltinlgan Jadvaldan ko'rinib
tunbdiki, 33-MO_ va'mi elekiron bilan to'lgan eng vugornt band melekulyvar orbstal (HOMO) va 36-MO
2sa qo zg algan (elektron bilan goplanmagan) holaming eng quwi vakant molekulvar orbitali (LUMO)
hisoblanadi (Jadwval).
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Adabivotlardan ma’lumls, HOMO - LUMO farqi ta'qiglangan zona yok: elektron egallashi
mimkin  bo'lmagan  energettk  holat  deyiladi  Hisoblashlaming  ko'msanshicha.  2-
gudroksumetilbenzimidazol uchun HOMO — LUMO farqi, va'm asosiy holatdag: eng vugont MO (33) dan
qo zo alpan holatdagt eng quwvt MO (36) ga o'tish uchun talab stiladigan energiva migdon 4 4432 eV m
tashkil etadi.

Jadval
2-gsdroksimetilbenzimidazol molekulasidag: chegaraviy molekulyar orbitallar energivalan
MO ragami HOMO/LUMO Energivast, eV
30 HOMO+53 -9.5791
31 HOMO-+4 -8.8747
32 HOMO-3 -1.7331
33 HOMO+2 -7.0519
34 HOMO-+1 -6_1565
35 HOMO -4.5778
36 LUMO .. 01346
37 _. LUMO+1 _. 0.5289
3 LUMO-2 I 14302
39 LUMO+3 19177
40 LUMO+4 26820
41 LUMO+5 30142

3-rasmda 2-mdroksimetilbenzimidazol molekulasiming 35 MO (HOMO) va 36 MO (LUMO)

‘N MV

3-rasm. 2-gidroksimeulbenzimidazol molekulas: uchun frontal molekulvar orbatallar: a — HOMO,
b—-LUMO
Molekulyar elektrostatik potentsial tagsimott bo'vicha ham 2-gidroksimetilbenzimudarol
molekulasida slekiron zichlikning azot va kislorod atomlarida ko'prog lokallasheamini ko'rish mumbkin
{2-rasm). Shunday qilih, kvant-kimyoviy hisoblashlardan olingan natijalarea  ko'ra, 2-
mdroksimetilbenzimidazol molskulasidagt azot va kaslerod atomlan koordinatsivada ishtirok etadi degan
nazarty xulosaza kelish mumbkmn

ADABIYOTLAR
1, Wane X I i MY, FulH, Zhang FR . Chenon GF_ Yin DL Synthesis, biclogical evaluation
and SAR stadies of benzimidazole derivatives as H -antithistamine agents // Chin. Chem Lett 2012
Vol 23 -P.707-710.
2. Singla P, Luoxam: V., Paul K Benmmidazole-biologically attractive scaffold for protemn kinase
wnhibitors // RSC Adv, 2014 Vol 4 -P.12422-12440.
3. Cepba [1B., brmmos ne. Mapomms=esso CIL Kzanropo-xuum™eckss pacucThl B OpOTPaMME
Tayccras no xypcy "PH3HEA HHIKOPAIMEPHBIX CTPVETYP . -laraspor: Hazmavemctso TI1H Hveyv. -
2012 -C.100.

Earsh sixde unversty FiEy




