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FOREIGN SCIENTIFIC CONSULTANT’S REVIEW

on the PhD dissertation of Khamitova Akzhonas Ermekovna
PhD student of Asfendiyarov Kazakh National Medical University
entitled “Synthesis and study of active pharmaceutical substances based on
nitrogen-containing heterocyclic compounds”

The PhD dissertation of Akzhonas Khamitova a PhD student of
Asfendiyarov Kazakh National Medical University is devoted to the synthesis,
structural investigation and pharmacological evaluation of nitrogen-containing
heterocyclic compounds as potential pharmaceutical substances.

The research topic is highly relevant, as the development of new
heterocyclic derivatives remains one of the key directions in modern
pharmaceutical chemistry aimed at discovering compounds with improved efficacy
and reduced toxicity. The work corresponds to current global trends in
pharmaceutical research and supports the strategic priorities of the chemical and
pharmaceutical industries.

The author conducted a targeted synthesis and optimized reaction conditions
for the production of B-aminopropanoic acid hydrazides and hydrazones of
piperidine and morpholine. General synthesis schemes were proposed, and the
reaction mechanisms for obtaining the target compounds were established. The
structures of the synthesized substances were confirmed by modern analytical
methods, including IR, NMR, UV spectroscopy and chromatographic analysis.

A study of the physicochemical and biological properties of the research
objects was conducted. Some of the synthesized compounds demonstrated
pronounced antimycobacterial and analgesic effects, which indicates their potential
for further pharmacological development.

Under my supervision, from April 17 to May 4, 2023, Akzhonas Khamitova
completed a scientific internship at the Department of Microbiology of the Medical
Research Corps of the University of Sussex (Brighton, UK). During the internship,
the researcher conducted biological testing of newly synthesized nitrogen-
containing derivatives of piperidine and morpholine for antimycobacterial activity
using Mycobacterium bovis BCG, M. abscessus, and M. tuberculosis strains. The
results of this collaborative research significantly expanded the biological
evaluation aspect of the dissertation and confirmed the promising potential of the
obtained compounds as candidates for further pharmacological development.

The dissertation demonstrates scientific novelty and practical significance.
New heterocyclic derivatives of piperidine and morpholine were synthesized and



characterized for the first time. The research findings have been reflected in the
author’s publications in peer-reviewed journals.

Akzhonas Khamitova has proven herself to be a diligent, motivated and
highly competent researcher. She performs experimental work independently,
analyzes results critically, and demonstrates initiative, responsibility, and scientific
creativity in achieving research objectives.

The dissertation is written in a clear, logical, and academic manner,
supported by reliable experimental data and well-founded conclusions.

The PhD dissertation “Synthesis and study of active pharmaceutical
substances based on nitrogen-containing heterocyclic compounds™ by Akzhonas
Khamitova is a complete and original scientific work that meets the requirements
for a PhD thesis. The dissertation contains scientific novelty, theoretical
importance and practical value.

Therefore, [ consider that Akzhonas Khamitova, PhD student of
Asfendiyarov Kazakh National Medical University deserves to be awarded the
academic degree of Doctor of Philosophy (PhD) in the field of pharmaceutical
sciences.

Sincerely,

ol

Dr Simon Waddell

Reader in Microbial Pathogenesis,

Department of Global Health and Infection Medical Research Building, Brighton
and Sussex Medical School, University of Sussex, Brighton, UK

Foreign scientific advisor on the dissertation work of Akzhonas Khamitova, PhD
candidate at Asfendiyarov Kazakh National Medical University, Almaty,
Kazakhstan
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OT3bIB
HHOCTPAHHOI'O HAYYHOI'O KOHCYJIBTAHTA

Ha muccepranmio PhD-nokropanta Xamurtosa Axkonac EpMexosna, o6ygaromeiics
B KaszaxckoM HalmoHansHOM MeIHIIMHCKOM YHEBepcHuTeTe uMenu C. . Achenausaposa, Ha
teMy: «CHHTE3 M HCCJIEIOBaHHE AKTUBHBIX (hapMaleBTHYECKHX CYOCTaHIIMH Ha OCHOBE
a30TCOAepsKalllUX IeTePOLHKIMYECKHX COSAMHEHHID).

Huccepranus PhD-gokrtopanta XamuToBa AxkoHac EpmekoBHa, obydaromeiicsa B
KazaxckoM HanumoHalIbHOM MeINMUMHCKOM yHuBepcutere mmenn C. JI. Acdenmusposa,
TOCBSIIEHAa CHHTE3y. CTPYKTYPHOMY MCCIENOBaHKIO M (HapMaKOJOIMYeCKON OLEHKe
a30TCOHepIKAIIX IeTePOLUKIHYIECKAX COEMHEHHH Kax HOTEHIHATEHBIX
(hapmaleBTHYECKHX CYOCTaHITHIA.

Tematnka HccaeOBaHHS SBIACTCS BEChMa aKTYalIbHOM, MOCKOJIBKY pa3paboTka
HOBBIX T'€TEPOLMKIMYECKHX IIPOA3BOMHBIX HO-NIPEKHEMY OCTA&TCA OJHHM M3 KIIHOYEBBIX
Hanpap/IeHHM COBpPEMEHHOH ()apMalleBTHYECKOH XMMMH, OPHEHTHPOBAHHOW HA ITOHMCK
COEJTMHEHHUH C MOBBIUEHHOH Y((EKTUBHOCTBIO M IIOHWKEHHOH TOKCMYHOCTHKO. PaBora
COOTBETCTBYET COBPEMEHHBLIM MHPOBLIM TEHJICHIMAM B o0nacté (apMarieBTHUECKHX
HCCIEOBaHMH W OTBEYAeT  CTPATErMYeCKMM  NPHOPUTETaM  XMMHYECKOW W
(hapmaneBTHYECKOH POMBIIIIEHHOCTH.

ABTOpOM OBLI NPOBENEH NENCHANPABICHHBIA CHHTE3 W ONTUMH3HPOBAHBI YCIIOBHSA
peaKkiui Ul [OJXy4YEeHHMsA THAPasHIOB [-aMHHONPOIMOHOBOM KHCIOTEI M THJIPA3MHOB
nunepuanHa U MopdonuHa. bBhuth npeioxkeHbl oOHmIME CXeMbI CHHTE3d, a4 TakkKe
YCTAHOBIEHEI MEXaHM3Mbl DEaKIHH [Oy4eHHs [ENeBBIX coeauHeHHH. CTpykTyphbl
CHHTE3HPOBAHHBIX BEIIECTB ITOJTBEPKIECHBI COBPEMEHHBIMH AHAIMTHYECKMMH METOaMH,
srmroyas MK-, SIMP-, Y ®-criexTpockonuio # xpoMaTorpadHyecKuii aHaIu3.

IIpoeeneno wuccienoBaHue (GUIUKO-XUMHYECKHX W OHOJIOTMYECKUX CBOMCTB
0OBEKTOB HMCCiIe/IoBaHus. Psijl CHHTE3MPOBAHHBIX COCAMHEHHM POJEMOHCTPHPOBAI
BBID@KECHHYI0 aHTHMHKOOAKTEPHANBHYI0 H  aHAIBIE3HPYIONIYI0 aKTHBHOCTh, YTO
CBUJCTELCTBYET 00 HMX MEepPCHEeKTHBHOCTH JUIA JajipHelmredt (apMakosorugeckoi
pazpaboTkm.

ITox mMoum pykopojacTBoM B nepuoz ¢ 17 anpens mo 4 mas 2023 roga Xamutosa
AxxoHac EpMexkoBHa Mpolia HaydyHYI0 CT&KHMpOBKY Ha kadeape MHKpOOHOIOrHH
MeauuuHCKOro  HCCIeNnoBaTelbekoro kopnyca YuuBepcutera Caccexca (Bpaiiton,
Bemukobpurtanus). B xone CTaXHUPOBKH MCCIE/IOBaTeNlb TpOBENa OHOJOIrHYECKOE
TECTHPOBAaHHE BHOBb CHHTE3HPOBAHHBIX a30TCOJEPIKAINMX IMPOM3BOJHBIX MUINEPHIMHA H
MophonHHa Ha AHTHMHKODAKTepHATBHYIO AKTHBHOCTE C HCIOJB30BAHHEM INTAMMOB
Mycobacterium bovis BCG, M. abscessus u M. tuberculosis. Pesynwratsl panHOro
COBMECTHOTO  MCCJIEJIOBAHHS  CYIIECTBEHHO  DACHIMPHIM  OHOMOTHYECKHH  pasfiel
JUCCEpPTAlHOHHON paboTel M TMOATBEPOMIM IIEPCHEKTHBHBIA ITOTEHIHAN ITOTYYEHHBIX
COEJIMHEHHH B Ka4ecTBe KaHIUaTOR /s JalbHelmel ¢papMakolorHieckol pa3paboTKu.

Jucceprammonnas pabota obnagaeT HaydHOH HOBH3HOW M NPaKTHYECKOM
3HaYMMOCTBIO. BrepBbie ObUIM  CHHTE3MPOBaHBI M OXapaKTEPH30BAHBI  HOBBIE
reTepOIMKIIMIECKHE MPOU3BOIHEIC MUNEPHIHHA U MophoiuHa. Pe3ynpraTel HceaeioBaHus
OTpaKEeHBI B IMyOIMKAHMIX aBTOPa B PELEH3HPYEMBIX HayYHbIX JKypPHATAX.



Xamuroa Arokonac EpmexoBHa 3apekoMeHaoBasia cebs kak J0OpOCOBECTHBIMA,
MOTHBMPOBAHHEI W BBICOKOKBATH(HIMPOBAHHBIA HccenoBarens. OHA CaMOCTOATEIBHO
BBIIOJHSET JKCIEPHMECHTATBHBIE pabOThl, KPUTHYECKH aHAIM3UPYET IIOJyYeHHBIE
pe3y/bTaThl ¥ MPOSBISCT WHHIMATHBHOCTD, OTBETCTBEHHOCTh M HAYYHYIO KPEATHBHOCTH
IIpH JOCTHKEHWH TOCTAB/ICHHBIX HCCIEI0BATEIIbCKAX TEICH.

Jluccepranmonnas pabora wu3/0KeHA B ACHOH. JIOTHYHOM M aKaJeMHYECKH
BBIBEPEHHON (popMe, MOAKpensieHa JOCTOBEPHBIMH SKCIECPUMEHTAIBHEIMUA JIaHHBIMH H
000CHOBaHHBIMH BLIBO/IAMH.

PhD-muccepramms «CuHTE3 M WCCIENOBaHHME AKTHBHBIX (DapMaleBTHYECKUX
cyOcTaHUMi HAa  OCHOBE  A30TCOAEPKALIMX  IETEPOLHKIHYECKMX  COCAMHEHHI»,
BeINoNHeHHas XawmutoBa AkxoHac EpmexoBra, mpezctaBiser coboi 3aBepriéHHYIO U
OPUTMHAIBHYIO HayyHyro paboTy, IIOJHOCTBIO COOTBETCTBYIOIIYIO —TpeOOBaHHSAM,
NpeIBsIBIsSEMBIM K JUccepTanusaM Ha couckanue cremeHn PhD. Jlmccepramms comepxkur
Hay4YHYIO HOBH3HY, TEOPETHICCKYIO 3HAYMMOCTD H IIPAKTHYECKYIO LIEHHOCTb.

B cBA3H ¢ BBNIEH3TOKEHHBIM CUMTaIO, 4To XamuToBa AxikoHac Epmexosna, PhD-
nokropant Ka3axckoro HalMOHAIBHOIO MEJMUMHCKOro yHuBepcurera umend C. ]I
Achenmuapora, 3acTyKUBaeT IPUCYKICHHS aKaJeMUYECKOH cTeneHH JokTopa Gunocopun
(PhD) B obmacth dapMaLEBTHYECKUX HAYK.

C yBaxeHueMm,

(Jokymenm noonucan 3:neKkmpoHHON NOONUCHIO)

Joxrop Caiimon Yoaaenn

Reader (mouent) nmo MuKpoOHOUM maTroreHese,

Kadenpa rinobansroro 3apaBooxpaneHus U MHekuui MeauiyuHcKuii ueeneaoBaTeIsCKui
xopnyc bpaiitonckas u Caccekckas MenMuuHckas Iukona, YHuBepcuter Caccekca,
Bpaiiton, BenuxoOpuranus

WHoCTpaHHBIM Hay4YyHBIH KOHCYJNBTAHT MO JHCCEPTALMOHHOK pabore XamuToBa AKKOHAC

Epmexosna, nokropanta PhD Kasaxcxoro HalHOHaIBHOTO MEOHMIHHCKOTO YHHBEPCHTETa
umenu C.J1. Achenausiposa, r. Anmarsl, Peciybimka Kasaxcran



[lepeBox OpHIrHHANA JOKYMEHT4 C aHIVIMHCKOrO s3bIKA HA pPYCCKHH S3BIK
seinoniHed Bropo mepesogoB MIT "NUR 59A" nepepomuukom Myxut Amuna,
BTOpOE (peBpaIs JBE THICAIH ABAALATH IIECTOrO ro/a.

IToanuce ;’
/j AL 2ts ,///Z;’Mm
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ropox Anmarsi, Pecny6inka Kasaxcran.

Bropoe ¢eBpans ABe THICSYH ABAANATH MIECTOrO rojaa.
Jlapura CaMeToBHA, HOTApHYC, ACHCTBYIOIIMK HA OCHOBAHWHU JIMLEH3UH No
17014570 ot 16.08 2017 roaa, Beigannoi 16.08.2017 rona MunucTepcTBOM
Octummu Pecny6auku KazaxcraH, CBHACTENBCTBYIO IOJIMHHOCTE ITOAIHCH,
CleNlaHHOM M3BECTHBIM MHe TepeBojuukoM Myxur Awmmuna. [lepesoj
SBJIAETCS BEPHBIM M [IEPEBOAYHK HMEET KOMIICTECHIIMIO JUIsl IIepeBo/ia.
3apeFHCTpHp0B3HO B peectpe 3a Ne 446
orulaueHHas HoTapuycy: corigacHo cr. 30-1
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