FOREIGN SCIENTIFIC SUPERVISOR OPINION

on the dissertation work of Zhanargul Koshetova’s on the topic "Synthesis,
transformation and properties of fluorine-containing divinyl ketones", propospd for
the degree of Doctor of Philosophy (PhD) in the specialty "8D05301-Chemistry”

The purpose of Zhanargul Koshetova’s dissertation work— The purpose of
the dissertation is to develop the theory and practice of fine organic synthesis in the
field of studying the chemical composition, reactivity and structural features qf
previously unexplored synthetic fluorine-containing divinyl ketones anq their
derivatives, to study targeted methods for the synthesis and transformation of
pyrazolines with a complex of properties important for practical use. The
dissertation consists of an introduction, three sections, general conclusions and a list
of references.

In the introductionThe relevance of the research topic is justified, the structure
of the dissertation is outlined, the scientific novelty and practical significance of the

work are determined, and the main conclusions proposed for defense are formulated.
The first chapter - The researcher analyzed and summarized the literature data {clated to
the study of the reaction mechanism of the synthesis of divinyl ketones and their derivatives.

In the second chapter- the materials used for the study were identified and the
reaction conditions were justified.Pyrazolines were obtained from dienones
synthesized by the Claisen-Schmidt reaction by cyclization with
fluorophenylhydrazine hydrochloride. The physicochemical characteristics and
structures of the synthesized substances are described, chemical shifts in the spectra
are discussed, and the results of biological screening are presented.

Zh Koshetova’s first tested the properties of the compounds synthesized in her
biological clinic, and as a result, among them she showed wheat growth-stimulating
activity and retardant properties. Also, compounds were found that showed
hematopoiesis-stimulating  activity, leukopoiesis-stimulating  activity, and
myelostimulating activity.

The author found that introducing a fluorine atom into the molecule significantly
Increases its biological activity and provides new opportunities for the directed
synthesis of new effective drugs.

In the third chapter described methods for obtaining organic systems of
fluorine-containing divinyl ketones and pyrazolines.

As aresult of the conducted research, 14 publications were published, including
2 articles indexed in the Scopus database, 1 articles indexed in the Web of science
database, 1 article was published in journals recommended by the Committee for
Control over the Field of Education and Science of the Ministry of Education and
Science of the Republic of Kazakhstan. 1 international patent, 2 patents of the
Republic of Kazakhstan for inventions and 1 patent for utility models were obtained.

In addition, 6 reports were made at republican and International scientific
conferences.




During the work on the dissertation, the author was recognized as a highly
skilled specialist who deeply understood the complex problems of fundamental
science and constantly improved his professional knowledge. She developed into a
creative, independent specialist who could independently solve complex and new
tasks.

[ believe that the author of this dissertation, Zhanargul Koshetova’s is worthy
of the scientific degree of Doctor of Philosophy (PhD) in the specialty "8D05301-
Chemistry".
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«8D0S5301-Xumus MaMmaHibiFbl OoMbiHIIA (pustocohus noktopsl (PhD) Feiieivu
JIOPEXKECIH any yIuiH ycoinblIFaH Kouerosa JKanapryns A6apaxmMaHOBHaHBIH
«Kypambiaaa ¢propsi Oap IUBMHMJIKETOHIAP/IbIH CUHTE31, TYPIIEHY] JKoHe
KaCHeTTep1» TaKbIpbIOBIHAAFBI AUCCEPTALIMSIIBIK JKYMBICHIHA

HETEJIIIK FBIJIBIMUY )KETEKIITHIH, ITIKIPI

Komerosa AKaunapryap ADOapaxmMaHOBHAHBIH JANCCePTANUSAIBIK
RYMBICBIHBIH MakcaTbl — JluccepralUsHbIH MaKcaThl OYpBIH 3€pTTe/IMEreH
CHHTCTHKAIBIK  KypaMblHIZa (TOopsl 6ap AMBUHHIKETOHAApMEH OJIapAbIH

TYBIHABUIAPBINBIH  XUMUSUIBIK ~ KYpPaMblH, peakUMsIblK KaOiIeTTiunirin  xoHe
KYPBUIBIMABIK ~ €peKLIETIKTepiH 3epTTey calachlHAarbl HO31K OpraHUKaJIbIK
CUHTE3I1H TCOPHUSICBI MEH MpaKTUKAChIH OaMBITy, MpaKTHKaga KOJIAaHy VILIH
MAHBI3/Ibl KaCHETTep KelleHIHe He IHUPa3OJUMHIEPAl CHHTE3AEY JKOHE OJiap/ibl
TYPJICHIIPY MaKcaTThl 9fticTepin 3eprrey. Jucceprauus KipicrneaeH, yiu 6esiMHeH,
KQJIIIBI KOPBITBIHABLIAPAAH JKOHE 91e0HeTTep Ti3IMIHEH TYpabl.

Kipicnene 3eprrey TaKbIPBIOBIHBIH ©3€KTIJIII HETI3[e/IreH, JUCcCePTalUsIHBIH
KYPBUIBIMBI  OasHOadFaH, JXYMBICTBIH FBUIBIMH JKAHAIBIFBI MEH IPaKTHKAIBIK
MaHBI3[BUIBIFBl  AWKBIHJAJIFaH, COHAAW-aK KOpFayFa YCHIHBUIATBIH  HETI3Ti
TY)KBIPBIMAAP TY)KBIPBIMIAJIFAH.

bipinmi Tapayael - [3meHymni JIMBMHHIKETOHZApABl JKOHE OJAPIBIH
TYBIHABUIAPBIH CHHTE3ACY pPeaKUUsICHIHBIH MEeXaHU3IMIH 3epTreyre OaiIaHBICTEI
d11e0U epeKTepIi TalAall, )XUHAKTAIbI.

ExiHwi Tapayna — 3epTrey yIUiH NaigalaHbUIFaH MaTepUaiap aHbIKTaIbIII,
peakuus OKYpridy Imaprrapel Herizmenred. Kiaizen-IIIMuaT peakmusceIMeH
CUHTE3/IeJIreH IWEHOHIapJaH GTopheHnIrnaApPa3ZuH-THAPOXIOPHIABIMEH
LIUKIW3alUUsuIay apKbUIbl ITHPa3oJMHIAEp ajblHFaH. CHHTE3OeNreH 3aTTapiblH
(QU3HMKa-XUMUAIBIK  CHIIATTaMalapbl MeH  KYPBUIBIMAAphl  CHUIATTAJIFaH,
CIEKTpJEepJAerl XWUMUSIBIK BIFBICYJIAD TaJKBIJIAHFAH, COHOAM-aK OWOJIOTHSIIBIK
CKPUHHUHI HOTHIKEJIEP] KENITIPIJIreH.

/K.A. KolleToBa ajnrail peT CHHTE3/IEN allfaH  KOCBUIBICTApbIH KaCHETTEPiH
OMOJIOTHSJIBIK KIIMHUKAChIH/IAa ChIHAKTap/IaH OTIIl, HOTH)KECIHE OJIap/IbIH apachIHAH
Ougaili ©CIMIH BIHTaJAHJABIPYILIbI O€JICEHAUNIKTEepPl JKOHE PEeTapJaHTTHIK KACHET
kepcerTi. CoHai-aK IeMOII033 BIHTAJIAHABIPFBII O€NCeHOITIK, JeHKOmo33mi
bIHTAJIaH/BIPATBIH OJICEHALTIK MHUEIOCTHMYJIUpJIey i GelICeHATIK KepceTeTiH
KOCBIJIBICTAp TaObLIABL.

ABTOp MOJeKyl1a KypamblHa (TOp aTOMBIH €HTi3y OHBIH OHOJIOTHSIIBIK
GesceHaiTiriH aiTapiabIKTall apTThIPAThIHBIH J)KOHE XKaHaA THIMJI JA9piiK 3aTTap/Ibl
GarpITThl CUHTE3/Ieyre JKaHa MYMKIHIIKTep OepeTiHIH aHBIKTaIbI.

Ywinwi  Tapayaa  KypamblHZAAa  (QTOphl  0ap  AMBHHHIKETOHAAP,
MUpPa3oJIMHEepAl OPraHUKAJIBIK XKYHEIEPAl ally IbIH 9IiCTEMENIePiH CHITATTAFAH.

JKyprisinreH 3epTreyjepliH HOTHXKeCiHAe 14 Gacma >KyMBICHI KapHUsiJIaHIbl,
OHBIH i1iHAe Scopus AepekTep OaszaceiHa HHAEKCTeNneTiH 2 Makana, Web of science
nepextep 6GaszaceiHaa uHjaekcresneTiH 1 makana, KP BFM Binim skone rbuInIM

cajachlH OakbUiay KOMMTET! YCBIHFAaH JXKypHaiaapaa | makana )KapblK Koepal.




Xa/IbIKapaabiK IMaTeHT
naTeHT1 XoHe | naiin
pecyONMKANBIK KoH
KacaJbl,
Jluccepranusmen
MaCENIeNIEPIH TEPEH Me

= 1, Kasakeran Pecny6mukachisii 2 oHepTabbicka apHasFaH
AJIBI MOJIe/Ibre apHasiraH nateHTi aneibasl. CoOHBIMEH KaTap,
© XalbIKapasbik FeUbIMM KoH(bepeHumsiapaa 6 Gasuaama

AYMBIC Oapbichinia aBTop ipresti FBUTBIMHBIH Kypngni
- . + MCHIEpren, sxorapsl MamaH petinjie TaHbLIAbl JKIHE KACiOH
OLTIMIH YHEMI JKETIIIPIN oThipast. O KYpaesni api xaHa MiHgeTtepi o3 6eTiHIIe
UICIIC TATBIH LIbIFApMalIbL, nepbec MaMaH peTiH/e KaabilTacThl.

OCBl IMCCePTALMSHBIN aBTOphl — KoleTosa aunapryns AbapaxmaHOBHA

«8D0S5301-Xumus » MaMauasirs: 6oiisima dbunocodus goxropst (PhD) FeUIBIMHA
JSpeXKeCIHe JIAaWbIK JIen ecenTeiiMin.

[IleT enalK FBUIBIMU KEHeCHiici: /kosranda/

Typxus memnekeri, Huitne Omep Mop: Typkus memuexeri, Huiige
XaIHCAEMHDP YHHUBEPCHTETI, Omep Xaaucaemup yHHBepCHTeT,
Xumis QaKyIbTeTIHIH mpodeccopsl, Foiabim pakyabTeTiHIH AeKaHATHI

X.F.A. Jpcen Typau




Kasaxeman Pecnybnruxacet, Aimamol Karacel,
EXT MBI JICULIPMA QIMBIHUDBL JICLINEBL JICUBIPMA ATMBIHULL HAYPbL3.

% : o d Epmaxanbemosa
Kyoicammuvly  ayoapmacwuin  azuliubii  mininen Kasax miline ayoapmauibt  Lp
Axmonkvin Acvirbexosna opbiHoadwl.

/Kormanba: %WM MW( ﬂ'ﬂMW %Mddf <3l

Kaszaxcman Pecnybnauxacel, Anmamel Kanacet,
EXI MblH JICUBIDMA QAMBIHULDL JICLLIZbE JICULIPMA AIMBIHULLL HAYPbL3.

Men, JKaxynosa Anmaeyn Anyaposna, Kasaxeman Pecnybaukacet ©0inem MUHUCmpiciniy Xa/zbng?;z
KYKbIKMbIK KOMEK DICoHe 3aHeepiik Kblzmem Kopcemyoi YublMOAcmuipy KoMumeni 30.04.20

Oepeen Nel3006531 nuyensusn wnezizinde apexem ememin Anmamul KAIACLIHbLY HOMAPUYCHL, OCHL
apxoLTel  ayoapmawst Epmaxanfemosa Axmonxen AcvinbexosHanbiy Kouean Koamayoacviviy

Kemke
MYNHYCKANBIRbIH  KYyanaHoblpamuii.  Ayoapmawbinely diceke  bacwl aHblKmanobl, dpe
Kabinemmini2i dicone oxkinemminizi mexcepinoi.
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