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Annotaisiya

Magolada 1,2 3-fnazol hosilalanning sinfezi uchun samarall, selekliv va exofogik toza bofgan “click” kKimyowviy
yondashuy qoillaniidi. Reaksiya mis(l) katalizaton ishfirorxida alkinfar va organik azidlar o'rtasida olib borildi. Natiada
yugon unum bifan 2 4-almashingan 1,2 3-triazollar sinter gilindi. Mazkur tiazol hosilalan tarkibidagi funksional guruhiar
warga potensial biofogik faollik, xususan fungitsid (zamburugiarga qarshi) xususiyatiar beradi. Qffingan binkmalarning
fungitsid faciligi fn vitro sharoida dastiabki biologik sinoviar asosida bahofandi. Sinov nalijaian ushbu sinteziangan friazol
hosiaiarining yugon antifungal samaradoriikka egs ekaniiginl ko'rsatdi Ushbuy fadgigot 1.2 3-triazoilarni biofogik faol
moddalar sifatida amalivotgs tadbig elish borasida istighalli yo'nalishlarmi ochib beradi

AHHOmMauus

B cmamee npedcmasner OermusHnil, CEMSKMUSHLID U 3KONDZUYECKU YUCTMEND  «HOUK-XUuMUYeckudl
nodxod ¥ cusmesy npouseodssld 1.2 3-mpuasona. Peakuur Noosodunack Mexdy ankuHaMy U opeaHudeckUMy a3udamuy
g mpucymomaeny kamanuiamopa medufll B peavnemame BeiIU CUHMEeLpo8aHsl 2 4-3aMellieHyeie 1.2 3-mpua3oisl ©
geicoNuM eoixodom. DYHKLUOHSMEHEIE E0VTINL! 8 3mux npoouseodHulx mpugsona mpudawm UM NOMEeruUansHye
OUOMoSUYECKY SKMUSHOCMB, & YatmHocmu  GyrRauuudsse  (Mpomusospubiossie) ceolicmsea.  @yHeuLLdHER
ANMUSHOCIME TONYYeHHEX coeduresud Obila OUBHEHE HA GCHOSS NMPedeapumensHely GUOMOSUYecKUy UCTBIMaHUD in
vitro, Pesynsmams! UCHLIManul Toks3ant, Ymo 3mu CUHMEesUp0eaHHLIe NOGUZS00HES MPUa30na o0maiamnm sucorod
npomusospubroend achphermueHocmely. Jaxroe uccnedossHue OMEDLIESEM NEpCAeKMUHEIe HaNpaeneHus anr
NPSKMUYECKO20 MOUMeHeHUR 1, 2 3-mMpuasance g kauscmee SUonNoeUvecky SrMUeHsX BeLLECME.

Abstract

The article presents an efficient, seleclive and emvironmentally friendly ciick chemistry approach [o the synthesis
of 1,2 3-razole denvalives. The reaction was carred out between alkynes and orgsnic azides in the presence of
copperl] calalyst As a result, 2 4-subsiifited 1,2 3-Inazoles were synthesized in high yiefd The functional groups in
these tnazole denvalives impart potential hiolegical activity, in particwlar fungicidal (antifungal) properties. The fungicidal
activity of the obfained compounds was assessed based on preliminary in vitro biofogical fests. The test resuits showed
that these synthesized friazole derivalives have high antifungal efficacy. This sfudy opens up promising areas for the
practical gppiication of 1.2 3-inazoles a5 hiofogically aclive substances.

Kalit so‘zlar: 1,2 3-inazol, fungitsid, cick-reaksiya, mis(l) katalizator, azid-alkin go'shilishi.

Kmogesbte choga:r 1,23-mpuason, @yH20Uud,  KNUK-DESNUUAR, KaManuiamop Ha  ocHose wmedu (1)
npucoeduHerue a3uda K aMKUHY

Key words:; 1,2 3-fmazole, Tungicide, click reaction, copper(l} catalyst, addition of azide fo alkyne.

KIRISH
Fan sohasi doirasida biologik facl moddalarning yang sinflanini topish, ulami sintez qilish
usullarini nivojlantirish va farmakologik potensialini chugur o'rganish eng dolzarb yo'nalishlardan
birdir. Shu jihatdan, so'nggi o'n yilliklarda olimlar diggat markazida bo'lib kelayotgan 1,2 3-tnazol
halgali binkmalar alohida o'rin tutadi. Fanining eng muhim va dolzarb yo'nalishlandan bin —
biclogik facl moddalaming yangi sinflarini aniglash, ularning sintez yo'llanini ishlab chigish hamda
farmakologik xususiyatlanini chugqur o'rganishdan iboratdir. Aynigsa, 1,2 3-triazol halgasini o'z
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ichiga olgan binkmalar so'nggi on yillikda olimlaming ilmiy izlanishlar markazida bo'lib
kelmogda[1].

ADABIYOTLAR TAHLILI VA METODOLOGIYA

1,2 3-triazol birkmalan antibakterial, antifungal, antitumor, antivirus, antituberkulyoz,
yallig'lanishga qarshi kabi keng gqamrovii biologik faollikka ega bo’lgani sababli, ular dorn vositalar,
agrokimyoviy preparatiar va biomolekulyar zondlar sifatida turli sohalarda keng go'llanilmogda.
Zamonaviy kimyo sintezining dolzarb yo'nalishlaridan bin sifatida, 1,2 3-trnazol hosilalarining yugori
termodinamik bargarorligi, gidrofilikligi va oson funksional modifikatsiyalanish xususiyatian ulaming
amally ahamiyatini sezilarli darajada oshirmoqgda. Aynigsa, 2 4-almashingan zomerlarni olishda
go'llanilayotgan “click” kimyo — ya'ni azidlar va terminal alkinlarning mis(l) katalizatorlari ishtirokida
regioselektiv go'shilishi — yugon samaradorlikka ega bollgan eng istigbolli usullardan bin
hisoblanadi[2,3] Bu yondashuv sintetik jihatdan sodda, ekologik jihatdan xavfsiz bo'lishi bilan
birga, yugon selekiiviik va hosildorlikni ta’'minlab, murakkab molekulalami tezkor va samarali
yigishda keng imkoniyatlar yaratmoqgda.

So'nga yillarda 1.2 3-triazol hosilalari asosida bir gator yangl farmatsevtik preparatlar,
aynigsa zamburuglarga garshi samarali vositalar ishlab chigilmogda[4]. Fitopatogen zamburug'lar
esa gishlog xojaligi ekinlanga katta zarar yetkazuvchi asosiy omillardan bin bo'lib, ularni samarali
nazorat qilish uchun yuqori samaradoriikka ega yangi avled fungitsidlariga bo’lgan ehtiyoj tobora
ortib bormogdal5,6]. Shu sababli, yangi 1,2, 3-tnazol xosilalarining sintezi va ularming fungitsid
faclligini chugqur baholash hozirgi zamon kimyosi va agrobiotexnologiyalarining dolzarb ilmiy
masalalaridan bin hisoblanadi.

Ushbu tadgigot doirasida aynan shunday magsadlar amalga oshinldi: ekologik xavisiz
“click” reaksiyasi asosida turli xil 2 4-almashingan 1,2 3-tnazol xosilalan sintez qgilindi hamda
ularning ehtimoliy antifungal xususiyatlan dastlabki bosgichda biologik sinoviar yordamida
baholandi. Olingan natijalar bu sinfga mansub binkmalarming farmatseviika va agrokimyoga oid
yo nalishlarda katta amaliy salohiyatga ega ekanligini tasdiglaydi.

Tadqgigot obyektiari va usullari. Yangi, samaraliroq mikroblarga garshi vositalarni topish
magsadida biz benzoy kislotasining 2 4-almashingan hosilasining propargil efin bilan fenil azidni
reaksiyaga kirtib, 1,2 3-tnazolning yangi hosilasini sintez gildik. Efir Al,O; katalizaton (Il facllik
darajasi)da geksan (3:2) tizimida individuallik bo'yicha tekshirildi. Eritmaning ensh nugtasi 146149
“C.

Tuziishi IR spektroskopiyasi va elementar tahlillar orgali tasdiglandi. IR spektrlan KBr
planshetlanda UR-20 spekirofotometrida olchandi. Elementar tahlil natijalari hisoblangan
giymatlarga mos keldi: topildi, %: C 55,13; 55,20; H 3,12; 3,19; N 12,07; 12 10. Hisoblangan, %: C
5517, H 3,16, N 12 07. Olingan birilkmaning IR spekirida aromatik va geterotsiklik halgalarga xos
tebranish zonalan (3200, 1550, 1450, 1270, 910 sm™") aniglanib, shuningdek, 1210 sm™ da C=C
boglanishiga tegishli yutiish mavjud. Spekirda esa dastlabki binkmadagi yakuniy asetilen bog'iga
x0s yutilish zonasi aniglanmadi.

Eksperimental gism. 1-fenil-4(5)-{2 4-dixlorbenzoiloksimetil}-1,2 3-triazol  sintezi.
Qaytaruvchi kondensator bilan jihozlangan kolbaga 3,48 g (0,01 mol) 2 4-diklorbenzoy kislotaning
propargil efiri va 20 mi toluol solinadi. Keyin 1,3 g (0,01 mal) yangi distillangan fenilazid go’shiladi.
Aralashma entuvchi ishiirckida gaynash nugtasida isitiladi. Reaksiyaning bonshi yupga gatlamli
xromatografiya (YQX) yordamida kuzatildi. Reaksiya tugagach, entuvchi buglanadi va goldig
geptanda qayta kristallanadi. Hosil bollgan modda oq kristall, hidsiz, suvda erimaydi, ammo
organik erituvchilarda erydi. Unum 4,25 g (86.8%) tashkil etdi.

C IZ_EI
_.-'l\.\ H ) L, Hy
N H‘““I—H—E —O0—F —Cc=—CH + l.”# SI-N=N=N —-H J —n—ﬁ—ﬂ—c —Iil‘,:il:il
l!. | 4|:|} o _;:«I‘ P g 8] HN ,N'H-T-"’.T::“::'I
- e o S o 2 N ; |
cl H |

1-sxema. 5-(2 4-dixlorfenilkarbamat)-3-fenil-1,2,3-triazolning clinishi
Reaksiya mexanizmi (bosgichma-bosgich) quyidagicha:
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1-bosgich: Cu(l) ning alkinga koordinatsiyasi
Alkin (-C=CH) mis (I} ioniga koordinata qilib, p-kompleksni hosil giladi:
R-C=CH + Cu* — [R-C=C(H)-Cu]

Bu alkinni nukleofil hujumga facllashtiradi.

2-bosqich: Atsetilid-mis kompleksining hosil bo'lishi

Asetilen protoni parchalanib, mis atsetinidi hosil giladi:

[R-C=C(H)}Cu] = R-C=C~ Cu*+H*

J-bosgich: Azid hujumi

Azid (Ph-Ns) faollashtiriigan alkinga dipolyar qo'shilish orgali hujum giladi:

Azid 1,3-dipolyar reagent vazifasini bajaradi.

Metalotsiklik oraliq hosil bo'ladi - mis bilan besh a'zoli halga:

Cu
\
R—C=C—+ —N=N"=N"— 5 a'zoli sikl

Ushbu bosgichda uch azotli guruh alkin bilan go'shilib, 12 34nazol halgasi hosil
boladi Mahsulot hosil bolishi.

4-bosgich: Cu(l) ni gayta tashkil etish va yo‘q qgilish

Metalotsikl qayta tashkil etiladi, 1 4-almashiinlgan 1,2 3-tnazol hosil bo'ladi, mis
parchalanadi:

Cu
\
R—C=C—+ —N=N"=N~— 1 4-almashtirilgan triazol + Gu*

Hosil bo’llgan binkma — 1-fenil-1,2 3-tnazol halgasiga ega bo'lib, 4(5)-pozitsiyada 2 4-
dixlorbenzoyloxymetil guruh joylashadi.

Bu reaksiya regioizomeriar (2- va 4-almshingan triazollar) aralashmasimi hosil gilishi
mumkin. organik ertuvchilarda kristallanish orgali toza izomer gjratiladi.

Fizik xossalar: 1-fenil-4(5)-(2 4-dixlorbenzoiloksimetil)-1,2.3-tnazol og knstall, hidsiz, suvda
erimaydi, lekin organik erituvchilarda erydi.

NATIJA VA MUHOKAMA

Yangi birikma 1-fenil-4(5)-(2 4-diklorbenzoiloksimetil)-1,2, 3-triazolning hayvonlarning keng
targalgan kasalligi bo'lgan go'ng’izll qurtni davolashga ta'sin o'rganildi. Murakkab linolenik asosda
1-2% malham shaklida o'rganildi. Fungitsid ta'sin 6-7 oylik buzoglarda o'rganildi. Dastlabki tozalash
va soch kesish bilan liken joyini ikke marta moylash. Bosh sohasidag liken bilan zararlanish
darajasi 2-2,5 sm gacha bo'lgan birdan ikki gismga teng.

Bunga parallel ravishda, taggoslash uchun tanigh preparat, 2% "Juglon” malhami (asosiy
ob'ekt) ishlatiigan. Yangi binkma 1-fenil-4(5)-(2 4-diklorbenzoiloksimetil}-1,2, 3-friazolm ikki marta
go'llash bilan 2-3 kunda terining yumshashi, qolgan qorago'tiriarning rad etilishi va tuksiz pushti ten
goplamining paydo bo'lishi kuzatildi.
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4-5-kuni terining to'lig tiklanishi kuzatildi (jadvalga garang). Ma'lum bo'lgan preparatni
go'llashda (asosiy ob'ekt) tenining yaxshilanishi 14-21 kundan keyin va yakuniy tiklanish 25-30
kundan keyin kuzatildi.

Tagdim etilgan ma'lumotiardan ma'lum bo'lishicha, 1-fenil-4(5)-(2 4-diklorbenzoiloksimetil}-
1,2, 3-tnzzol ma'lum bo'lgan "Juglon” preparatiga (asosiy ob'ekt) nisbatan yugon fungitsid faolligim
namoyish etadi.

Toksiklik 18-23 g og'irikdagi ikkala jinsdagi oq sichgonlarda o'rganildi; modda 1-10% moyli
eritma shaklida ter ostiga yuborilgan. AOK gilingan eritmaning hajmi 1 ml dan oshmaydi. O'rtacha
o'lim dozasi (LD50) qiymati Litchfield-Wilcoxon usuli yordamida P = 0,04 da aniglandi. Yangi
birkmaning toksikligi past ekanligi aniglandi. Hatto 2500 mg / kg dozada ham hayvonlarning
o'limiga olib kelmadi.

Jadval-1
1-fenil-4(5)-ning fungitsid faolligining giyosiy tavsifi (2,4-diklorbenzoiloksimetil}-1,2,3-
triazol va ma'lum dori.

Momi Terini tiklash (kunlar)
Tenning yumshashi. goraqo'tir goldiglarini yo'qotish, | Terining to'liq
terining tuksiz qoplamining paydo ba'lishi. tiklanishi
1-Fenil-4(5)-(2 4- 2-3 4.5
diklorbenzoiloksimetil}-
1,2 3-triazol Juglon 14-21 25-30

Shunday qilib, sintez qilingan yangi birkma 1-fenil-4(5)-(2 4-diklorbenzoiloksimetil)-1.2 3-
tnazol hozirgi “Juglon™ fungitsid preparatiga (asosiy ob'ekt) nisbatan nisbatan yugon fungitsid ta'sir
ko'rsatdi. Yangi birikmani gao'llashning ijobiy ta'sir ringworm ta'sirlangan terining tiklanish vagtining
tezlashishi va past toksiklik tufayli asosiy ob'ekiga nisbatan go'zigorin faclligining 5-6 baravar
oshishi hisoblanadi.

1-fenil-4({5)-(2,4-diklorbenzoiloksimetil)-1,2,3-triazolning toksikologik xususi:;‘:;w

Ko'rsatkich || Ma’lumot
Hayvon turi |0g sichgonlar (ikkala jins, 1823 g)
Tatbiq usuli | Teri ostiga, moyli eritma shaklida
Konsentratsiya 11=10%
Entma hajmi 1 mi dan oshmaydi
Maksimal dozada (2500 mg/kg) kuzatilgan holat ||D‘Iim holatlan gayd etilmadi
O'rtacha o'lim dozasi (LDsg) Anig emas (2500 mg/kg dan yugon)
Baholash usuli Litchfield—Wilcoxon usuli (P = 0.04)
Toksiklik dargjasi Fast toksiklik

XULOSA

Mis(l)-katalizator ostida olib borilgan azid-alkin qo'shilishi orgali samarali usulda 1,2 3-
triazal hosilast sintez gilindi. Reaksiya sharoitlan oddiy bo’lib, ekologik xavfsiz hisoblanadi. Olingan
hosila fungitsid faol moddalar sifatida ishlanishi mumkinligl bilan ahamiyatiidir. Keying! bosqgichda
biologik faollikni in vitro va in vivo sinovlar orgali aniglash rejalashtinimogda.
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