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BENZALDEGID VA UNING XOSILALARINI FENILATSETILEN ISHTIROKIDA
ENANTIOSELEKTIV ALKINILLASH JARAYONI

OHAHTUOCEJNEKTUBHOE ANNIKMUHUIIMPOBAHWUE BEH3ANOErMAOA UEIO
NnPOAYKTOB C YHACTUEM ®EHUNTALETUJNIEHA

ENANTIOSELECTIVE ALKINYLATION OF BENZALDEHYDE AND ITS DERIVATIVES IN
THE PARTICIPATION OF PHENYLACETYLENE
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Annotatsiya

Hozirgi kunga qadar biologik faol moddalarni sintez qilish usullarini ishlab chiqish alkin molekulasidagi karbonil,
karboksil ~va  gidroksil  guruhlarning  organik  birikmalar  bilan o‘zaro ta'siriga  asoslangan. Bu ishda
Zn(OTf)2/TBAF+*3H20/NEt3/MeCN katalitik tizimida fenilatsetilen yordamida benzaldegid va uning m bir qator hosilalarini
enantioselektiv alkinillanish reaksiyasi birinchi marta o‘rganildi.Aromatik atsetilen spirtlarini sintez qilishda erituvchilar,
katalizatorlar, reagentlar va substratlarning tabiati va miqdorining mahsulot unumiga ta'siri tizimli tahlil gilinadi.Olingan natijalar
asosida Zn(OTf)2/TBAF-3H20/NEt3/MeCN kompleks katalitik tizimida aromatik atsetilen spirtlarini sintez qilish uchun eng
muqobil reaksiya sharoitlari aniglandi.

AHHOMauyus

Ha cezodHswHul OeHb paspabomka memodoe cuHme3a 6u0/I02UYECKU aKmMuUBHbIX 6ewecme OCHo8aHa Ha
g83aumodelicmeuu KapbOHUIbHbIX, KapOOKCUIbHbIX U 2UOPOKCU/bHBIX epyrnn 8 MOJeKyne asjakuHo8 C OpeaHU4YecKuMu
coeduHeHuaMU. B daHHOU pabome 8riepsbie Usy4yeHa peakyus 3HaHMUOCEeKmU8HO20 ankKuHunuposaHusi beHdans0eauda u
psda ezo rPOU3800HbIX c ucrosib3o8aHuem peHunayemuneHa 8 Kamanumuy4eckou cucmeme
Zn(OTf)o/TBAF-3H.O/NEtz/MeCN.  [lpu  cuHme3e  apomMamu4yecKux  auemusieHo8biX  Crupmos  cucmemamu4yecKu
aHanusupyemcs enusiHue npupoObl U Korudyecmea pacmeopumernel, Kamanusamopos, peazeHmos u cybcmpamos Ha 8b1x00
npodykma. Ha ocHosaHUU rosly4yeHHbIX pe3yrnbmamos ornpederieHbl Hauboree anbmepHamusHble ycio8usi peakyul cuHmesa
apoMamuyeckux ayemusieHo8bIX Criupmos 8 KOMIMIeKcHolU kamanumuyeckol cucmeme Zn(OTF)2/TBAF-3H20/NEts/MeCN.

Abstract

To date, the development of methods for synthesis of biologically active substances is based on the interaction of
carbonyl, carboxyl and hydroxyl groups in the alkyne molecule with organic compounds. In this work, the reaction of
enantioselective alkynylation of benzaldehyde and a number of its derivatives using phenylacetylene in the
Zn(OTf)2/TBAF+*3H20/NEt3/MeCN catalytic system has been studied for the first time. In the synthesis of aromatic acetylenic
alcohols, the effect of the nature and amount of solvents, catalysts, reagents, and substrates on the product yield is
systematically analyzed. Based on the results obtained, the most alternative reaction conditions for the synthesis of aromatic
acetylenic alcohols in the Zn(OTf)2/TBAF+3H20/NEt3/MeCN complex catalytic system were determined.

Kalit so‘zlar: fenilatsetilen, benzaldegid va uning hosilalari, rux triftormetilsulfonat, tetrabutilammoniy ftorid, aromatik
atsetilen spirtlari.

Knroueebie cnoea: cheHunauemuneH, 6eH3andeaud U e20 MPOU3BOOHbIE, MmpughmopmemusicysichoHam UUHKa,
¢mopud mempabymunaMMOHUsI, apoMamuyecKue auemuseHo8ble Criupmeai.

Keywords: phenylacetylene, benzaldehyde and its derivatives, zinc trifluoromethylsulfonate, tetrabutylammonium
fluoride, aromatic acetylene alcohols.

KIRISH
Bugungi kunda dunyoda uglevodorodlar asosida organik moddalar sintez gilishda yangi
innovatsion texnologiyalarni joriy qilish orgali yuqori ehtiyojga ega preparatlarni ishlab chiqarish
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yildan yilga ortib bormoqda. Tabiiy xom-ashyolardan atsetilen spirtlari sintez gilishda faol
katalizatorlarni qo‘llash, jarayonlarni nazorat qilishning texnologik hisoblashlarini amalga oshirish,
atsetilen spirtlaridan rezina-texnika, lok-bo'yoq sanoatida, tibbiyot sohasida va qishloq xojaligida
yuqori sifatli preparatlar olishda ishlatish, ularning tarkibiga funksional guruhlar kiritish orqali
ko‘plab yangi moddalar sintez gilish muhim ahamiyatga ega hisoblanadi.

Atsetilen spirtlari molekulasida uchbog’, gidroksil guruhi, gidroksil guruhida harakatchan faol
vodorod hamda turli xil tabiatga ega bo‘lgan orinbosarlar va funksional guruhlar mavjudligi sababli
ularga muhim xususiyat bag‘ishlaydi. Ma’lumki, atsetilen spirtlari gidroksil guruhidagi vodorodi
hisobiga almashinish reaksiyasi ketadi, shuning uchun bunday spirtlardan har xil sohalar uchun
zarur gimmatbaho organik birikmalar sintez gilinadi.

Bugungi kunda atsetilen spirtlari asosida turli xil yangi avlod vitaminlar, gormonlar,
antibiotiklar, antibakteriologik preparatlar (biotsidlar), haroratga chidamli polimerlar, rezina-kauchuk
mahsulotlari va molekulyar elektronika nanomateriallari, tikuvchi va choklovchi agentlar hamda
biologik faolligi yuqori bo‘lgan organik birikmalar sintez gilinmoqda, sanoat miqgyosida ishlab
chigarilmoqgda va amaliyotda keng go‘llanilmoqda.

ADABIYOTLAR TAHLILI VA METODLAR

Dunyoda atsetilen birikmalari kimyosi sohasida bir qator ustuvor yo‘nalishlarda tadgiqotlar
olib boriimoqda, jumladan element organik birikmalar, aminlar, aldegidlar va ketonlarni selektiv
nanokatalizator NaOH/EtOH/DMSO, InNTfa/BUuOH/CH.CIl, va Pd(PhsP).Cl./Cul/EtsN yordamida
terminal alkinlar bilan katalitik etinillash orgali aromatik atsetilen spirtlari (AAS) sintez gilingan [1-4].

Turli xil tabiatga ega boflgan ayrim aldegidlarni, jumladan 3-metilbutanal, siklogeksanal,
benzaldegid, p-ftorbenzaldegid, m-metoksibenzaldegid, 3-furankarbaldegid va 3-tiofenaldegidlarni
InBrs/BINOL/Cu:NMe/CH,Cl, kompleks katalitik sistemasida kuchsiz kislotali muhitda 40 °C
haroratda, 9-48 soat intervallarda fenilatsetilen va uning gomologlari yordamida asimmetrik
alkinillash reaksiyasi olib borilgan va mos ravishdagi atsetilen spirtlari (AS) 80-95% unum bilan
sintez gilingan [5].

Wade Downey tomonidan sintetik faolligi yugori bo‘lgan TMSOT/Pr,NEt/ZnBr, katalitik
sistemasida fenilatsetilenning alifatik, siklik, geterotsiklik va aromatik aldegidlar bilan nukleofil
birikish reaksiyasi yordamida bir gator AAS 72-93% unum bilan sintez qilingan. Bunda
TMSOTf/Pr,NEt/ZnBr, katalitik sistemasi o‘zaro 0,5:0,75:0,1 mol nisbatlarda, reagent va
substratlar esa 1:2 mol miqdorda olingan, jarayonlar bir soat davomida, 20 °C haroratda olib
borilgan. Erituvchi sifatida dixlormetan, tetragidrofuran, dietilefir yoki toluoldan foydalanilgan. AAS
unumi dietilefir eritmasida eng yuqori chiqishi kuzatilgan. Agar sistemaga TMSOTf kiritiimasa
reaksiyaning bormasligi aniglangan [6, 7].

Xiral ligand diizopropilamid lity katalizatoridan foydalanib benzaldegid, 2,4,6-
trimetilbenzaldegid, 4-metoksibenzaldegid va 4-triftor-metilbenzaldegidlarning fenilatsetilen, 2,4,6-
trimetilfenilatsetilen, 4-metoksifenilatsetilen va 4-triftormetilfenilatsetilen bilan tetragidrofuran
eritmasida 0 °C haroratda o‘zaro ta’sirlashuvidan AS sintez gilingan [8].

Shotlandiya olimlari tomonidan 1-benzil-1H-indole-2,3-dion (N-benzilsatin) bilan
fenilatsetilen va uning turli funksional guruhlar (-F, -OMe, -Me, -Bu, -CF3) tutgan hosilalari
yumshoq sharoitda, ya’'ni metanolning 50% li suvli eritmasida, 40 °C haroratda, 15 soat davomida
katalitik faol kationli komplekslar [Cu(IPr)(ICu)]BFa4, [Cu(IPr)(I"Bu)]BFs, [Ag(IPr)(ICu)]BFs va
[Ag(IPr)(I"Bu)]BFs yordamida siklik nukleofil birikish yoki alkiniltransformatsiya reaksiyasi
o‘rganilgan [9, 10].

Adabiyot manbalarida keltirlgan ma’lumotlar _asosida tadgiqgot ob’ekti sifatida tanlangan
aldegidlarni fenilatsetilen ishtirokida alkinillash reaksiyasi sxemasi quyidagicha taklif gilindi [11-14].
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R

@/ Zn(OTf), / TBAF3H,0 / NEt; / MeCN O OH
+ >

R 1-13
Bu erda: R=—H (1); = Cl, (2); = Cl, (3); =, Cl (4); —F (5); —Br (6); —-NO- (7);
— oMe (8); — wMe (9); — ,Me (10); — , OMe (11); — » OMe (12); — , OMe (13).
NATIJALAR VA MUHOKAMA
Tadqigot magsadiga ko‘ra AAS unumiga tanlangan aldegidlar tabiati, ularning molekulasini
fazoviy tuzilishi, optik faolligi va o‘rinbosarlar tabiatining ta’siri o‘rganildi. Kimyoviy jarayonlarning
borishiga va mahsulot unumiga harorat, reaksiya davomiyligi, erituvchilar va katalizatorlar tabiati,
boshlang‘ich moddalar konsentratsiyasi hamda mol miqdorlari ta’siri tizimli tahlil gilindi. Dastlab
AAS unumiga katalizator miqdori ta’siri o‘rganildi. Bunda katalizator sifatida tanlangan Zn(OTf), va
TBAF-3H20 ning umumiy migdori 0,025 + 0,075 mol nisbatlarda olindi.

1-Jadval
AAS unumiga Zn(OTf)/TBAF-3H20 miqdori ta’siri (harorat -10 °C, erituvchi MeCN, reaksiya
davomiyligi 120 minut)

Mahsulot unumi, %
AAS Zn(OTf)2/TBAF-3H20 umumiy migdori
0,025 mol 0,05 mol 0,075 mol
1 82 96 77
2 58 80 54
3 56 76 49
4 52 74 47
5 44 68 38
6 57 79 55
7 42 64 35
8 71 84 65
9 66 81 60
10 68 82 62
1 62 73 49
12 59 70 47
13 65 77 53

Jadvaldan ko'rinib turibdiki Zn(OTf)2/TBAF-3H,O umumiy miqdori 0,025 dan 0,05 molga
oshirib borilganda AAS unumi, jumladan 1- 82 dan 96% ga, 2— 58 dan 80% ga, 3— 56 dan 76%
ga, 4- 52 dan 74% ga, 5- 44 dan 68% ga, 6— 57 dan 79% ga, 7— 42 dan 64% ga, 8- 71 dan 84%
ga, 9- 66 dan 81% ga, 10— 68 dan 82% ga, 11— 62 dan 73% ga, 12— 59 dan 70% ga va 13— 65
dan 77% gacha ortishi kuzatilgan. Zn(OTf)/TBAF-3H20 umumiy (0,05 mol) migdoriga yoki
massasiga nisbatan NEtz migdori 1,78:1 nisbatda olingan va ushbu holatda katalizatorlar katalitik
faolligi va sistemadagi molekulalarning reaksiyaga ta’sirchanligi maksimum orqali o'‘tishi kuzatildi.
Natijada aldegidlarni NEts ishtirokida alkinillashda TBAF ning katalitik samaradorligi ortishi
aniglandi. Masalan, TBAF qutbli organik erituvchilarda yaxshi eriydi, sistemada bir vagtning o‘zida
nukleofil ftorid manbai va kislorod koordinatsiyasi orqali karbonil guruhni faollashtirishi natijasida
mahsulot hosil bo'lish selektivligini oshiradi. Bu qiymatlarga teskari ravishda reagent va
substratlarning umumiy migdoriga nisbatan katalizatorlarning dastlabki migdorida (0,025 mol)
unumdorlik nisbatan past bo‘ldi. Ma’lumki, molekulalarda yangi bog‘ hosil bo‘lishi uchun reaksiyaga
kirishayotgan moddalarning zarrachalari energiyasi faollanish energiyasiga tenglashishi kerak,
agar faollanish energiyasi ortib ketsa yangi bog‘ hosil qiluvchi molekulalar soni shuncha kam
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bo'ladi. Katalitik sistemaning umumiy miqdori 0,025 mol olinganda tanlangan katalizatorlar
Zn(OTf), va TBAF-3H2O reagent va substratlarning faol markazlar hosil bo'lishi uchun etarli
darajada ta’sir ko‘rsata olmaganligi, jumladan sistemada hosil bo‘lgan t-kompleks atsetonitril
eritmasida deprotonlanishi hisobiga hosil bo‘ladigan feniletiniltriftormetilsulfonat ruh tuzining hosil
bo'lishi uchun etarli migdorda katalitik ta’'minot qilmaganligi sababli reaksiyaning faollanish
energiyasi ortib ketadi va AAS hosil bo'lishi giyinlashuvi kuzatildi. Shuningdek, jadvalda gayd
etilgan ko‘rsatkichlardan reaksiya davomida katalizatorlar migdori 0,075 molga oshirilganda
jarayonda hosil bo‘lgan atsetilen spirtlari (1-13) unumdorligi kamayganligini ko‘rish mumkin. Chunki
katalizator ortigcha migdorda olinganda, katalizat tarkibidagi aromatik atsetilen spirtlari bilan
ta’sirlashib alkolyatlar, substrat bilan atsetilenidlar va qo‘shimcha mahsulot hisoblangan kompleks
birikmalar hosil bo'lishi natijasida kutilgan mahsulot unumining kamayishiga olib kelishi aniglandi.

AAS sinteziga reaksiya davomiyligi ham o‘rganildi. Tanlangan aldegidlar molekulasidagi
o‘rinbosarlar tabiati, jumladan karbonil guruhidagi elektronlar bulutini kislorod atomi tomon
siljishiga, karbonil guruhini kuchli (yuqori) qutblanishiga fazoviy ta’siri hisobiga kislorod atomida
elektron zichlikning ortishi kuzatildi.
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1-Rasm. AAS unumiga reaksiya davomiyligi ta’siri (harorat -10 °C, boshlang‘ich moddalar
2:1, erituvchi MeCN, Zn(OTf)./TBAF-3H.O/NEt: miqgdori 1:1:4 mol nisbatda)

Ushbu holat esa aldegidlarning reaksion qobiliyatini belgilab berish (sistemadagi qutbli
zarrachalar ta’sirida C-O bog‘ hosil bo'lishini osonlashtirishi) barobarida, reaksiyaning tez va
oxirigacha borishi yoki fenilatsetilenning birikishi uchun yetarli sharoit yaratib berdi. Reaksiya
dastlab 60 dagiga davomida olib borildi va sintez qilingan aromatik atsetilen spirtlari (1-13) rasmda
gayd etilgan giymatlardagi unumdorlikda hosil bo‘ldi. Bu giymatlar nisbatan pastligini, boshlang‘ich
moddalar-fenilatsetilen bilan jarayon uchun tanlab olingan aldegidlar maksimal ravishda ta’sirlasha
olmaganligi tufayli sistemada qolib ketishi natijasida tizimdagi katalizator bilan reaksiyaga kirishib
atsetilenidlar hosil qilishi va jarayonda ishtirok etmay qolgan aldegidlar proton (N*) ta’sirida
kondensatsiyaga uchrab oraliq va qo‘shimcha moddalar hosil qilishi bilan ifodalash mumkin.
Reaksiya unumdorligini oshirish magsadida reaksiya mos ravishda 120, 180 va 240 dagigagacha
davom ettirildi. Natijada, reaksiya 120 daqgiga davom ettirilganida sintez gilingan AAS unumining
eng yuqori (1- 96%; 2- 80%; 3- 76%; 4- 74%; 5- 68%; 6- 79%; 7-64%; 8- 84%; 9- 81%; 10- 82%;
11- 73%; 12- 70% va 13- 77%) chigishi kuzatildi. Tadgigotlarmiz davomida, yuqorida qayd etib
o‘tilganidek reaksiya 180 va 240 dagigagacha davom ettirildi va AAS unumi nisbatan pasayib
bordi. Bunga sabab qilib, molekulalar zarrachalarining energiyasi kamayib, aksincha faollanish
energiyasi ortishi bilan reaksiyaning tezligi kamayishi hamda mahsulot unumining kamayishini
ko‘rsatish mumkin. Bundan tashqari, reaksiya davomida oraliq (atsetallar) va qo‘shimcha
(alkogolyatlar va viniloksi efirlar) mahsulotlar hosil bo'lishi, jarayonda qgo‘llanilgan katalizatorlarni
reaksion faolligini pasayib borishini aytish mumkin.
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Tanlangan aldegidlarni alkinillash reaksiyasiga substrat va reagentlarning mol miqgdorlari
ta’siri o‘rganildi.
2-Jadval
AAS spirtlari unumiga boshlang‘ich moddalar mol miqdori ta’siri
(reaksiya davomiyligi 120 minut, harorat -10 °C, erituvchi MeCN)

Mahsulot unumi, %
AAS PhCCH:RCHO mol migdori

3:1 2:1 1:1

1 69 96 92
2 50 80 71
3 48 76 67
4 45 74 67
5 40 68 58
6 50 79 71
7 35 64 55
8 60 84 79
9 56 81 74
10 57 82 77
11 50 73 70
12 48 70 68
13 52 77 74

Olib borilgan tadgiqot natijalariga ko‘ra AAS eng yuqori unum bilan fenilatsetilen:aldegid 2:1
nisbatda olinganda sintez qilindi. Reaksiya davomida fenilatsetilen migdori aldegidlar miqdoriga
nisbatan uch karra oshirilganda sistemada juda ko‘p migdorda oraliq mahsulotlar (TT-kompleks) va
trietilaminning sistemada to'liq sarflanib fenilatsetilenning ruh ftriftormetilsulfonatli tuzining hosil
qgilishi hisobiga TBAF-3H,O o'zining katalitik qobiliyatini to‘liq namoyon etish imkoniyatini keskin
kamaytirib yubordi, bu holat aromatik atsetilen spirtlarining nisbatan past miqdorda hosil bo‘lishiga
olib keldi. Bundan tashgari TBAF-3H.O feniletiniltriftormetilsulfonat ruh tuzinining deyarli teng
yarmini ftor bilan faollantirib [Ph=ZnFOTf][NBu4]* kompleksini hosil qilish uchun etarli bo‘lmasligi
natijasida sistemada qo‘shimcha moddalar (asosan ruh birikmalari) migdori ortishi kuzatildi.
Yugqorida keltirilgan holatlarga o‘xshash tarzda, reaksiyaga kirishmay golgan fenilatsetilen reaksiya
natijasida hosil bo‘lgan aromatik atsetilen spirtlari bilan gisman birikib, viniloksi birikmalarini hosil
qgilishi reaksiyaning selektivligini kamaytirib yubordi. Boshlang‘ich moddalar o‘zaro ekvimolyar
nisbatda olinganda boshlang‘ich moddalarni to'liq spirtlarga aylantirishning imkoniyati topilmagan
bo‘lsada mahsulot unumining keskin ravishda kamayishi kuzatilmadi. Shuningdek sistemada hosil
bo‘ladigan qo‘shimcha mahsulotlarni kutilgan moddalarga aylantirish uchun jarayon rejimini
o‘zgartirish talab etilishi aniglandi.

AAS sintez qilish reaksiyalariga harorat ta’siri o‘rganildi. Bunda alkinillash reaksiyalari 0 °C, -
10 °C va -20 °C intervallarda olib borildi.
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2-Rasm. AAS unumiga harorat ta’siri (reaksiya davomiyligi 120 min., erituvchi MeCN,
fenilatsetilen:aldegid miqdori 2:1 nisbatda)

Tadqigot natijalariga ko‘ra, reaksiya sistemasining harorati oshib (-12 °C dan -10 °C ga)
borgan sari AAS unumi ham ortib borishi namoyon bo‘ldi. Biroq, -0 °C haroratda reaksiyalar
o'tkazilganda esa oralig va go‘shimcha mahsulotlarning hosil bo'lishi va jarayonda qo‘llanilgan
katalizatorning faolligi kamayishi sababli AAS unumi pasayishi kuzatildi. Harorat -10 °C da
aldegidlarni alkinillash amalga oshirilganida tanlangan AAS unumi eng yuqori ko‘rsatkichni (Harorat
-20 °C da 1-94%, 2-75%, 3-74%, 4-73%, 5-65%, 6-77%, 7-62%, 8-82%, 9-79%, 10-81%, 11-67%,
12-65% va 13-73% ni 0 °C haroratda 1-82%, 2-75%, 3-70%, 4-69%, 5-50%, 6-70%, 7-47%, 8-
77%, 9-74%, 10-75%, 11-69%, 12-67% va 13-74%) tashkil qildi.

Sintez qilingan AAS fizik-kimyoviy xossalari, tarkibi, tuzilishi, tozaligi, kvant-kimyoviy va
xususiy kattaliklari zamonaviy fizik-kimyoviy tadgigot usullari yordamida tahlil gilindi va isbotlandi.
Quyida sintez gilingan AAS 'H-YaMR natijalari keltiriimoqda.

1,3-difenilpropin-2-ol-1 (1) — R¢ (geksan-etilatsetat 10:1) = 0.47; (mahsulot unumi 96%): 'H-
YaMR (CDCls): & 7.81-7.74 (m, 2H), 7.62-7.58 (m, 2H), 7.56-7.49 (m, 6H), 5.88 (d, J=5.8 Hz, 1H),
2.44 (d, J=5.9 Hz, 1H).

1-(2-xlorfenil)-3-fenilpropin-2-ol-1 (2) — R¢ (geksan-etilatsetat 10:1) = 0.45; (mahsulot unumi
80%): 'H- YaMR (CDCls): 5 7.88-7.86 (m, 1H), 7.52-7.33 (m, 8H), 5.95 (d, J = 4.5Hz, 1H), 2.57 (d,
J =5.1Hz, 1H).

1-(3-xlorfenil)-3-fenilpropin-2-ol-1 (3) — R¢ (geksan-etilatsetat 10:1) = 0.38; (mahsulot unumi
76%): 'H- YaMR (CDCl3): 8 7.62 (t, J = 0.5 Hz, 1H), 7.51-7.44 (m, 3H), 7.33-7.29 (m, 5H), 5.57 (s,
1H), 2.98 (s, 1H).

1-(4-xlorfenil)-3-fenilpropin-2-ol-1 (4) — R¢ (geksan-etilatsetat 10:1) = 0.35; mahsulot unumi
74%): 'H- YaMR (CDCls): 6 7.59-7.42 (m, 9H), 5.66 (s, 1H), 2.31 (br, 1H).

1-(4-ftorfenil)-3-fenilpropin-2-ol-1 (5) — Rs (geksan-etilatsetat 10:1) = 0.33; mahsulot unumi
68%): 'H- YaMR (CDCls): & 7.64-7.59 (m, 2H), 7.49-7.47 (m, 2H), 7.34-7.30 (m, 3H), 7.13-7.06 (m,
2H), 5.66 (d, J=6.0 Hz, 1H), 2.33 (d, J=6.2 Hz, 1H).

1-(4-bromfenil)-3-fenilpropin-2-ol-1 (6) — Rr (geksan-etilatsetat 10:1) = 0.39; mahsulot unumi
79%): 'H- YaMR (CDCls): d 7.85 (dd, J=1.7, 7.6 Hz, 1H), 7.60 (dd, J=1.3, 8.1 Hz, 1H), 7.51-7.26
(m, 7H), 6.03 (d, J=5.6 Hz, 1H), 2.55 (d, J=5.7, Hz, 1H).

1-(4-nitrofenil)-3-fenilpropin-2-ol-1 (7) — Rs (geksan-etilatsetat 10:1) = 0.36; mahsulot unumi
64%): 'H- YaMR (CDCls): & 8.29 (dd, J=1.9, 6.9 Hz, 1H), 7.82-7.76 (m, 2H), 7.50-7.42 (m, 2H),
7.36-7.33 (m, 3H), 5.81 (d, J=5.6 Hz, 1H), 2.46 (d, J=5.7, Hz, 1H).

3-fenil-1-o-tolilpropin-2-ol-1 (8) — Rr (geksan-etilatsetat 10:1) = 0.41; (mahsulot unumi 84%):
'H- YaMR (CDCl): 8 7.72-7.69 (m, 1H), 7.52—7.43 (m, 2H), 7.38-7.36 (m, 3H), 7.25-7.14 (m, 3H),
5.72 (s, 1H), 2.64 (s, 3H), 2.11 (br, 1H).

3-fenil-1-m-tolilpropin-2-ol-1 (9) — R (geksan-etilatsetat 10:1) = 0.37; (mahsulot unumi 81%):
'H- YaMR (CDCls): d 7.56-7.51 (m, 4H), 7.37-7.33 (m, 4H), 7.06 (d, J = 7.7 Hz, 1H), 5.71 (d, J =
5.8 Hz, 1H), 2.42 (s, 3H), 2.28 (d, J = 6.2 Hz, 1H).
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3-fenil-1-p-tolilpropin-2-ol-1 (10) — R (geksan-etilatsetat 10:1) = 0.44; mahsulot unumi 82%):
'H- YaMR (CDCls):  7.53-7.44 (m, 4H), 7.33-7.24 (m, 5H), 5.65 (s, 1H), 2.38 (s, 3H), 2.25 (br, 1H).

1-(2-metoksifenil)-3-fenilpropin-2-ol-1 (11) — R¢ (geksan-etilatsetat 10:1) = 0.36; (mahsulot
unumi 73%): 'H- YaMR (CDCls): & 7.66 (dd, J = 1.8, 7.6 Hz, 1H), 7.52-7.48 (m, 2H), 7.35-7.31 (m,
4H), 7.08-6.96 (m, 2H), 6.02 (s, 1H), 3.82(s, 3H), 3.15 (br, 1H).

1-(3-metoksifenil)-3-fenilpropin-2-ol-1 (12) — R¢ (geksan-etilatsetat 10:1) = 0.36; (mahsulot
unumi 70%): 'H- YaMR (CDCls): & 7.48-7.42 (m, 2H), 7.35-7.31 (m, 4H), 7.24-7.26 (m, 2H), 6.90-
6.86 (m, 1H), 5.67 (s, 1H), 3.84 (s, 3H), 2.22 (br, 1H).

1-(4-metoksifenil)-3-fenilpropin-2-ol-1 (13) — R: (geksan-etilatsetat 10:1) = 0.39; (mahsulot
unumi 77%): 'H- YaMR (CDCls): & 7.54 (dd, J = 2.2, 6.7 Hz, 2H), 7.51-7.49 (m, 2H), 7.32-7.30 (m,
3H), 6.98 (dd, J = 2.0, 6.7 Hz, 2H), 5.67 (d, J = 6.0 Hz, 1H), 3.88 (s, 3H), 2.16 (d, J = 6.2 Hz, 1H).

XULOSA

llk bor Zn(OTf)/TBAF-3H2O/NEts/MeCN katalitik sistemasida 1-(2-xlorfenil)-3-fenilpropin-2-
ol-1, 1-(3-xlorfenil)-3-fenilpropin-2-ol-1, 1-(4-xlorfenil)-3-fenilpropin-2-ol-1, 1-(4-ftorfenil)-3-
fenilpropin-2-ol-1, 1-(4-bromfenil)-3-fenilpropin-2-ol-1, 1-(4-nitrofenil)-3-fenilpropin-2-ol-1, 3-fenil-1-
o-tolilpropin-2-ol-1, 3-fenil-1-m-tolilpropin-2-ol-1, 3-fenil-1-p-tolilpropin-2-ol-1, 1-(2-metoksifenil)-3-
fenilpropin-2-ol-1,  1-(3-metoksifenil)-3-fenilpropin-2-ol-1,  1-(4-metoksifenil)-3-fenilpropin-2-ol-1
sintez qilindi.

AAS unumiga asoslanib aldegidlar molekulasidagi o‘rinbosarlar tabiati, joylashuvi va ularning
fazoviy ta’sir etish xossasiga ko‘ra alkinillash reaksiyalariga kirishishi bo‘yicha quyidagicha nisbiy
faollik  qatori  1-(4-nitrofenil)-3-fenilpropin-2-ol-1 < 1-(4-ftorfenil)-3-fenilpropin-2-ol-1<1-(3-
metoksifenil)-3-fenilpropin-2-ol-1 < 1-(2-metoksifenil)-3-fenilpropin-2-ol-1 < 1-(4-xlorfenil)-3-
fenilpropin-2-ol-1 < 1-(3-xlorfenil)-3-fenilpropin-2-ol-1 < 1-(4-metoksifenil)-3-fenilpropin-2-ol-1 < 1-
(4-bromfenil)-3-fenilpropin-2-ol-1 < 1-(2-xlorfenil)-3-fenilpropin-2-ol-1 < 3-fenil-1-m-tolilpropin-2-ol-1
< 3-fenil-1-p-tolilpropin-2-ol-1 < 3-fenil-1-o-tolilpropin-2-ol-1 < 1,3-difenilpropin-2-ol-1 aniglandi.

ADABIYOTLAR RO‘YXATI

1. Sobenina L.N., Petrova O.V., Tomilin D.N., Ilvanov A.V., Shcherbakova V.S., Mikhaleva A.l., Trofimov B.A. First
example of Favorskii ethynylation of pyrrolecarbaldehydes: Synthesis of 1-(1-methyl-1H-pyrrol-2-yl)prop-2-yn-1-ol.
Russian Journal of Organic Chemistry, 2015, Volume 51, Issue 1, pp 51-53. (CobeHuHa J1.H., MeTtposa O.B., TomunuH
O.H., WeaHoB A.B., lepbakoa B.C., Mwuxanea A.M., TpocdumoB B.A. TllepBbii nNpumep 3TUHWUIMPOBAHUS
nuppornkapbanegernaos no ®asopckomy: cuHted 1-(1-metun-1H-nuppon-2-un)npon-2-uH-1-ona. Poccuiickuii XypHan
OopraHM4yecKom XMMmm)

2. Roger Fassler, Craig Tomooka, Doug Frantz, Erick Carreira Infrared spectroscopic investigations on
themetallation of terminal alkynes by Zn(OTf)2. PNAS, 2004, Volume 101, Issue 16, pp. 5843-5845.(_Poaxep Paccnep,
Kpewr Tomyka, Oyr ®paHu, Opuk Kapperpa WHdpakpacHble CNEKTpOCKONMYEeCcKne UccrefoBaHUs MeTannvMpoBaHus
TepMuHanbHbIX ankuHoB Zn(OTf)2)

3. Chandrasekar Praveen, Paramasivan T. Perumal Extrapolation of the gold-catalyzed cycloisomerization to the
palladium-catalyzed cross-coupling cycloisomerization of acetylenic alcohols for the synthesis of polysubstituted furans:
Scope and application to tandem processes. Chinese Journal of Catalysis 2016, Volume 37, Ne2. rr. 288-299.
(HYaHgpacekap lMpaswuH, MapamacveaH T. MNMepyman QkcTpanonsumsa LMKIOM30oMepu3aLmmn, katanmsampyemMon 30510ToM,
Ha KaTanuavpyemyl nannagueM LMKIIOM30Mepr3aunio KpOCC-COYeTaHns aueTUIeHOBbIX CMUPTOB ANs CUHTe3a
nonm3amMeLlleHHbIX pypaHoB: 06beM 1 NpUMEHeEHNe K TaHAEeMHbIM npoueccaM. Kutanckuin )XypHan katanusa 2016)

4. Barry M. Trost, Andrew H. Weiss The Enantioselective Addition of Alkyne Nucleophiles to Carbonyl Groups.
Advanced Synthesis & Catalysis, 2009, Volume_351, Issue 7-8, rr.963-983.(_3HaHTMOCENEKTMBHOE NPUCOEANHEHNE
anKUHOBbIX HYKNeodUoB K KapOOHUIbHbLIM rpynnam)

5. Ryo Takita, Kenichiro Yakura, Takashi Ohshima, Masakatsu Shibasaki Asymmetric Alkynylation of Aldehydes
Catalyzed by an In(lll)/BINOL Complex. Journal of the American Chemical Society, 2005, Issue 127, pp. 13760-13761.(
Pe Takuta, KeHnumpo Akypa, Takacu Owuma, Macakauy LLnbacakn AcCUMMETPUYHOE ankKUHWMPOBaHWE anbAernaos,
katanusmpyemoe komnnekcom In(l11)/BINOL. XypHan AMepUKkaHCKOro XumMmnu4eckoro obLiecTsa)

6. Wade Downey, Brian D. Mahoney, Vincent R. Lipari Trimethylsilyl Trifluoromethanesulfonate-Accelerated
Addition of Catalytically Generated Zinc Acetylides to Aldehydes. The Journal of Organic Chemistry, 2009, Volume 74,
Issue 7, pp. 2904-2906.( VYoupn [HayHu, bpavad [O. MaxoHn, BwuHceHT P. [Jlunapu YckopeHHoe
TPUMETUNCUNUNTPUDTOPMETAHCYNIbPOHATOM MPUCOEANHEHNE KaTanUTUYECKM MONYyYEeHHbIX aueTUnuaoB UMHKa K
anbgerngam. XXypHan opraHnyeckom Xummm)

7. Heshan Chen, Xiao Sheng Luo, Saifeng Qiu, Wengjie Sun TMSOTf mediated stereo selective synthesis of a-C-
glycosides from inactivated aryl acetylenes. Glycoconjugate Journal, 2017, Volume 34, lIssue 1, pp. 13-20.(
OnocpepoBaHHbIi TMSOTf cTepeocenekTBHbIM CUHTE3 a-C-rMMKO3na0B 13 MHAaKTUBMPOBAHHbIX apuriaLeTUeHoB.)

| 2022/ No2 | 265




Aniq va tabiiy fanlar

KIMYO

8. Junsson H.F., Solvi T.N., Lomeland S., Reiersimoen A.C., Fiksdahl A. Tunable Gold-catalyzed Reactions of
Propargyl Alcohols and Aryl Nucleophiles. Chemistry Open, 2022, Issue 30, pp. 101-110.(_tOHccoH X.®., Conbeu T.H.,
JlomenaHg C., PenepcnmoeH A.C., dukcpanb A. HacTpavBaeMble kaTanusmpyemble 30510TOM peakumu NponapruroBbiX
CMMPTOB N apuIbHbIX HyKneodunos. Xumusa OTKPbITb)

9. Fatma Lazreg, Fady Nahra, Catherine S.J. Cazin. Copper—NHC complexes in catalysis. Coordination Chemistry
Reviews, 2015, Volume 293-294. pp. 48-79.(®atbma Jlasper, Pagu Hapa, Katpun C.[x. KasuH. Komnnekcbl megu—NHC
B kaTanuse. O630pbl KOOPAMHALMOHHON XUMUN)

10. Fatma Lazreg, David B. Cordes, Alexandra M. Z. Slawin, Catherine S. J. Cazin Synthesis of Homoleptic and
Heteroleptic Bis-N-heterocylic Carbene Group 11 Complexes. Organometallics, 2015, Volume 34, Ne 2. pp. 419-425.(
CvHTEe3 roMonenTUYeckux u reteponentuydeckmx Ouc-N-reTepoumknuueckmx kapOGeHoBbIX kommnekcoB 11-i rpynnbi.
MeTannoopraHuyeckue coeauHeHUs1)

11.Jarryl M D’Oyley, Abil E Aliev, Tom D Sheppard Regioselective Dihalohydration Reactions of Propargylic
Alcohols: Gold-Catalyzed and Noncatalyzed Reactions._Angewandte Chemie International Edition, 2014, Volume 53,
Issue 40, pp. 10747-10750.(_PernocenekTuBHble peakuuy AuranoreHrMapartaumnyi nponaprunoBbiX CIMPTOB: peakumu,
KaTanusmpyemble 30/10TOM, U HeKaTanusnpyemMble peakumm)

12. Vladimir V. Voronin, Maria S. Ledovskaya, Alexander S. Bogachenkov, Konstantin S. Rodygin, Valentine P.
Ananikov Acetylene in Organic Synthesis: Recent Progress and New Uses. Molecules 2018, Issue 23, pp. 2442-2448 (
BoponuH B.B., Nlegosckasa M.C., borayeHkoB A.C., PogbirvH K.C., AHaHukoB B.I1. AueTuneH B opraHM4eckoM CUHTE3e:
nocrnefHne OOCTUXEHMS 1 HOBble NpUMeHeHus. Monekynbil)

13. Abolfaz Hosseini, Afsaneh Pilevar, Eimear Hogan, Boris Mogwitz, Anne S.Schulze, Peter R. Schreiner Calcium
carbide catalytically activated with tetra-n-butyl ammonium fluoride for Sonogashira cross coupling reactions. Organic &
Biomolecular Chemistry, 2017, Volume 15, Issue 32, pp. 6800-6807.(_Abonbdas XoccenHu, AdcaHex MNunesap, drimep
XoraH, bopuc Moreuu, OHH C. Wynbue, Mutep P. WpanHep Kapbua kanbuma kaTanutuyecku akTMBMpoBaH Topuaom
TeTpa-H-0yTunaMMoHusi Ans peakuuii nepekpecTHoro covetanns CoHorawwmpa)

14. Abdurakhmanova S.S., Ziyadullaev O.E., Otamukhamedova G.Q., Parmanov A.B. Enantioselective alkinylation
reactions of some aldehydes by catalytic systems based on titanium tetraisopropyloxide. O‘zbekiston kimyo jurnali, 2021,
Ne3, 53-64 b.( AbgypaxmaHosa C.C., S3uagynnaes O.3., Otamyxamegosa I".K., NMapmaHoB A.B. Peakuuu
3HAHTUOCENEKTUBHOMO anKMHUIMPOBAHWS HEKOTOPbLIX anbAernaoB KaTanuTuyeckuMm cucTeEMamMmn Ha OCHOBE
TETPan3onponuIiokcMaa TuTaHa. Y30eKnCToH KMME XypHanu)

266 | 2022/Ne2 |




