T MR SR AT e | TR SR AT GRS SR N Si—"

ey iew

by foreign scientific consultant, Doctor of Chencal Sciences, Pralessor al Charles Universify
(Czech Republic) Pavel Vojtisek on the scientific work of Ablaykhan Nurbascevich Iskanderay on
the topic: “New m-conjugated oligomers based on azulenc structures: sy nthesis and photaphysical
properties”. submitted for the degree of Doctor of Philosophy (PhD) in the specialty 6DDOV60OD
“Chemistry ™.

Recent decades have seen increased interest in wzulene compounds due (o theis creeptional
clectroactive and photophysical charactenstes Ihis opens up wide possibilities for thei apphication as
functional materials in organic optogiecironics, Particular attention 1s paid 1o donor-deceplor azulenes. di
(o their unigue dipole structure, the ability 1o stabilize cation radiculs, as well as pronounced absorption in
the visible spectrum and promising photoluminescent activity.

I'he scientific research ol doctoral student AN, Iskanderov is devoted to the s) nthesis ol conjugated
azulenes with donor-acceptor. linear und branched structures. as well as the study of the photophysicai

properties of the obtained substanges.

In this work, for the fast tine
croups at the 2 and 6 positions. as well as new conjugated 2.6-dipheny liniline—azuicne co-oligomens with
Lincar and branched struciures. were svathesized in high yields via the Suzuki=Niyaurd cross-coupiing
reaction. The obiained compounds have a pronounced ability (o absorb and emit visible light in the range
of 400-700 nim. 1t has been shown thit such unique optical properties. in particular, fluorescent ¢mission i
the blue. green. and orange photoluminescence regians, which are absent in the original azulene. are (he
result of the electron-donor offect of diphenylaniline groups and the expansion ol m-conjugation. which
significantly changes the electronic structure of azulene and leads to an allowed HOMO — [11IMO

 new a-conjugated azuleng compounds comatning dipheny lantlime

clectronic transition
For the lirst time. conjugated carbazoly I=s Dstituted azalenes such as 1.2.3-1ris (carbazoly hazulene

and 1.2.3.6-tetrakistcarbazoly Dazulene were synthesized. The resuiting compounds alsa have o signilicant
ahility 1o absorh and emit the light in the visible range. ranging Irom 40 to 600 nanometers. [t was shown
that azulene with carbazoly] substituents at positions 1.2.3 and © has unique photophvsical properties,
expressed in intense emission i the blue photoluminescence region (A, at 4435 and 474 n). which 1
absent in the oricinal azulenc. This feature is also antributed (o the clectron-donating resonance elicct oline
carbazoly] groups. which significamly ¢hange the clectronic structure of azulene. creating the conditions
for the allowed 11OMO » LLLNMO electronic transition.

Doctoral student AN Iskanderov has [ully accomplished the tashs essigned 1o b, The reliabiliny
of the results obtained and the conclusions of the work are beyond doubt, The resulls obtwned were
published in journals ranked in the tirst and second quartiles ol the Web ol Science and Scopus databases
(with a percentile of 83%) and discussed at various international chemical symposiu and conferences.

Given the content of the sserk of the work and the list ol publications of the author en the
research opic, [ believe that the scientific work carricd out by AN, skanderov ¢ntitied: “New -
conjugated oligomers based on azulene structures: svithesis and photophysical properties™ is a complete
scientific study and meets all requirements. Its author, Ablaykhan Nurbavevich Iskanderov. deserves (o
be awarded the degree of Doctor of Philosophy (PhDYin the specialty 6DOGH6A0 - ~Chemistry .
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6D060600 — «Xnmusi» MmamanabIFb Goiibinma gpuiocodus rokropur (PhD) FeuibiMu fapexkecin axy
ywin yesinbuiran A.H.Hcekanaeposrein «Asyjienai KypolisiMaap merizingeri kana n-kocapaanran
OJIHFOMEpJIep: CHHTES #KHe GOTOPHINKAIBIK KACHETTEP» TAKLIPbIOLIHAAFBI FHLALIMH KYMBICHINA
WETENIK FbUILIMH KEHECILI, XMMHSA FbUIbIMAPbIHbIH 1I0KTOPbI, Kapios ynusepeureTinin (Yex
Pecnybuinkacet) npodeccopsi I1. Boiruumekrin

Mikipi

. Conrsl OipHelne OHXbUIIABIKTApAA a3yJieHAi KOCBUILICTAPFA €PeKLlEe Kbi3bIFyLIbUILIK apTThi, OYJ1 0Jap/biH
Oipereil 21eKTPOaKTHBTIK JkoHe (GOTOPMINKAILIK CHNATTaMalapeiMeH  Tycinaipineni. Byn  KochUIbICTap/b!
OPraHHKAIBLIK ONTOIEKTPOHMKALA (PYHKUHOHJILIK MATEPHANAP PETIHAE KONAAHYIbIH KEH MYMKIHIIKTEPIH atalib.
Apnaliibl Hasap JOHOPJILI-AKLENTOP/Ib a3yNeHaepre ayapbiiaibl, OHATKEHI 0Nap/bIH epeKIIe AUNOJb KYPbUIbIMBI,
KaTHOH-PAJMKANAApAbl  TYpaKTaHablpy KalOineri, coHaal-ak KOPIHETIH CHEKTPAEri aiKbiH KYTbUIYbl KaHe
nepcnekTHBabl poTosmoMuuecueHTTik Gencenainiri Gap.

Hokropant A. H. UckanaepoBTbIH FbUILIMH 3€PTTEYi IOHOPIbI-AKLENTOPIbIK, ChI3bIKTBIK XKIHE TAPMAKTA/IfaH

KYPbUILIMAbI ~ KOHBIOMAUMANIAHFAH  a3yJIeH KOCBUILICTApbIH CHHTE3Jleyre, COHJAAN-aK aiblHFAH 3aTTap/biH
(oTodusukansik KaCHETTEPIH 3epTTEYre apHAIFaH.

JKyMbICTa anraw pet xorapsl WlrbIMAbLIbIKNEH Cy3ykn—Musypa kpocc-0ipiry peakusachl apKbiibl 2 KoHe
6 Mo3HUMANapbIHAA AN(EHNNAHWINH TonTapsl 6ap KaHa TM-KOHbIOraUMANAHFAH a3yJieHi KOCbUIBICTAp, coHaai-aK
ChI3BIKTBIK JKOHE TapMakTaraH KypbUIbIMIbLI JKaHa KOHblOrauusinauran 2,6-audeHntaHninn-a3yaeHal co-
OJIMroMepJiep CHHTe3Aenal. AnbiHrad KocbuibicTap 400-700 HM [AManas’oHbIH KAMTHUTBIH KOPIHETIH CMEKTP
aHMarblHa XKapbIKThl aHTapJIbIKTal KYTy XkoHe caye wbirapy Kabinerine ue. 3eprreyaep kepceTkeHaeH, bacTankel
a3yJICHre TOH €MeC, KOK, XaCbUl KOHE KbI3FBUIT capbl (OTOMIOMHUHECUEHLUMA aliMaKTapbiHaarel O1pereH ONnTHKaIbIK
Kacuerrep JHDEHWIAHWIHH TONTAPBLIHLIH YJEKTPOHIOHOPJIBIK 9CEPIMEH KOHE T-KOHBIOrALUMAHBIH KEHEIOIMEH
TYCIHAIpuIeai. By asyneHHin aNeKTPOHABIK KyphIILIMBIH €ieyJli Typae e3repteai xaHe pykcar eriired HOMO —
LUMO 31eKTpoHABIK aybICYbIHA albIN KeJE.

Anrawr per kap6asonwi TonTapsIMEH OpbLIHOACKaH KOCap/aHFraH asyJNeHIEp CHHTE3IEI, MbICAbl, 1,2,3-
Tpuc(kapbasonwn)asynen kane 1,2,3,6-retpakuc(kapbazonun)asynes. AsnbinFad  kocbuibictap 400-600  HM
apaNbIFBIHAAFE! KOPIHETIH CNEKTp aiiMarbiHaa »KapbIKThl aiTapabIKTai KyTy *oHe cayse welrapy kabiieTiHe we.
3eprreynep kepcerkenaei, 1,2,3 xkoHe 6 nosuuMsnapbinaa kapOazonun opeinbacapnapel Oap asysned epekuie
dhorodusnkanbIK KacHeTTepre ue 60bin, KOK POTOMOMUHECHEHIHS aiiMarbiHaa (A_em 445 xoHe 474 HM) KapKbIH/b]
coyne iwbirapaabl, Oyn  6acrankel asyaeH ywiH ToH emec. byn epekwenik kap0azonmn  TONMTaphIHbIH
3NEKTPOHAOHOPIIBIK PE3OHAHCTLIK 9CEPiMEH TYCIHAIpine i, onap a3ysieHHiH 31EKTPOHIbIK KYPbUILIMBbIH €€yl TYp/ie
e3reptin, pykcar erired HOMO — LUMO 351eKTpoH/IbIK aybICybIHA KOJIAIb] JKariai jkacai .

Jloktopaut Wckauaepos A.H. esine Koibuiran MiHaeTTepain O9piH  TOJNBIK OpbIHAAAbL. AJbIHFaH
HATIDKEJICP/Ii K CeHIMALTIT MEH JYMBICTBIH KOPBITBbIH/ABLIAphI KyMaH Ty AbipMaiiasl. HaTrkenep Web of Science xane
Scopus nepextep GasachiHblH | koHe 2 KBapTH/IbAEpiHe KipeTiH xypHanaapaa (83 naibi3abik MPOLEHTHJILMEH)
KapHAIAHBII, OPTYPJTi XaIbIKAPAIbIK XHMHSAJIBIK CHMIIO3HYMap MEH KOH(PEPEHUHAIAPAA TaIKbIIAH/IbI.

JKyMBICTBIH Ma3MyHbl MEH aBTOPJbIH 3epTTey TaKblpblObl OOMbIHIIA XapHAJAHBLIMIAPbIH €CKEPE OTLIPbITI,
Hckannepon A.H. opblHiaras « A3yneH KypbUIbIMAAphl HETi3iHAET] XaHa M-KOCApIaHFaH OJIArOMEpJIEp: CHHTE31 XKoHe
HOTODHIMKAIBLIK KACHETTEPI» TaKbIPbIObIHAAFbI FHUTBIMH XKYMBIC TOJIBIKKAH/bI FBUIBIMH 3€pTTEY OOMIBIN Tabblnaasl
koHe GapnblK TananTapra coifkec keneai aen ecenteitMin. OubiH aBTopbl Hckanpepo AOnafixad Hypbaesuu
6D060600 — «Xumus» Mamanabirsl 6oitbinina punocodus gokropsl (PhD) FbinbIMH 19pEKECIH alyFa aibiK.
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Pecnybnuka KasaxcraH KaparaHauHckaa obnactb ropog KaparaHaa.
BocemHaauatoe ¢peBpans ABe TbICAYM ABAALATL WECTOro roaa.
f, bankouHa Opan A6AWAbMaHanoBHa, HOTApMyc HOTapuasibHOMo oxpyrf
KaparaHauHckon obnacrv, AenCTBYOWMKM Ha OCHOBAHMWU NIULEH3UN No-0001386 BblAaHHOW
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‘ MUHUCTEPCTBOM tocTULMKM Pecnybanku Kasaxcran ot 16 anpena 2003 roAa, cBuAeTeIbCTBYIO
; NOANMHHOCTL NOANUCU NepeBoaYnKa Kocbimbaeson dnbmupbl LLaku3aaaeBHbl.
! JINYHOCTb NepeBOAYMKA YCTaHOBNEHA, AeeCnOCOBHOCTb M NOIHOMOYMA NPOBEPEHDI.
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