Re: Mr. Anuar Dauletbakov

Department of Chemical Engineering
Kazakh-British Technical University

St. Ualikhanov, 106, Almaty, 050010, Kazakhstan

Review from the scientific co-advisor of the dissertation entitled ''Synthesis,
ecotoxicity and growth-stimulating properties of ionic derivatives of
pharmacologically active compounds' of Anuar Dauletbakov, PhD candidate
at the Department of Chemical Engineering, Kazakh-British Technical
University, major 7D072100 - "Chemical technology of organic substances"

Dear PhD Commiittee,

In this work, various methods of synthesis, physicochemical properties, biological
activity of a wide spectrum of action, as well as the practical application of ionic
compounds based on trimecaine, and diphenhydramine are considered.

- Synthesized known and new ionic compounds based on trimecaine and
diphenhydramine.

- Alternative methods of synthesis and isolation of these substances are given using
microwave and ultrasonic activation and in classical conditions.

- Studied growth-stimulating activity of ionic derivatives of trimecaine and
diphenhydramine.

- Studied the ecotoxicity of ionic derivatives of trimecaine and diphenhydramine.

- Studied the acute toxicity of ionic derivatives of trimecaine and diphenhydramine.

The dissertation work of Dauletbakov Anuar has been performed at a high scientific
and methodological level. In this work, the author used the following modem
physicochemical research methods: IR spectroscopy, 'H and '*C NMR
spectroscopy, gas, and liquid chromatography.

The validity of each result is confirmed by publications in journals included in
recognized scientific data base such as Web of Science and Scopus and collections
of international conferences.

The practical significance of the work lies in the development and expansion of
scientific ideas about various functional derivatives of trimecaine and
diphenhydramine, methods of their synthesis, structure and properties that can be
used in the targeted synthesis of new compounds of this class. Within the framework
of this work, substances have been discovered that have growth-stimulating activity



and substances that have a positive effect on immunity.

The dissertation work of Dauletbakov Anuar is actual scientific research with
obtaining important and new practical results in the field of synthesis of ionic liquids
and ionic compounds. This work contains a large amount of experimental material,
the research tasks have been solved in full and at the modern level, the results
obtained have reliability and validity.

The applicant Anuar Dauletbakov showed himself as an enterprising young scientist
with skills in a number of experimental techniques and data analysis.

For these reasons, 1 believe that Mr. Dauletbakov’s PhD thesis detailed above
complies and fulfills international scientific requirements for writing a doctoral
dissertation for the degree of Doctor of Philosophy (PhD). This work was conducted
at a high scientific level, and I recommended that he be granted the PhD degree.
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Re: Anyap Jlayner6axos

Kadenpa Xumnueckas HUHXEHEepHs
Kasaxcrancko-Bpurancknii TEXHUYECKUH YHUBEPCUTET
y1. Banuxanosa, 106, Anmater, 050010, Kasaxcran

OT3e1B  HayyHoro CO-PYKOBOAHTE/ISI JHCCEPTANUOHHOI pabdorel Amnyapa
Hayner6axkoBa, B Kageape Xummuueckas HHKeHepusi, Ka3axcrancko-
bpuranckoro texmuueckoro YHHBEPCHTETA, HAa Temy «CHHTe3, m3ydenme
JKOTOKCHYHOCTH W POCT-CTHMY/IHpYIOLUeHl  CIOCOGHOCTH  HOHHBIX
POM3BOAHBIX (apMaKOIOTHYECKH AKTHBHBIX BEILECTB», MPEACTABIEHHYIO
Ha COHMCKaHWE CTeNeHH Q0KTOpa ¢pusocopun (PhD) no CNEeUHaATbHOCTH
7D072100 — «Xumugeckast TEXHOJIOHS] OPraHUYeCKHX BElIeCTB)

YBaxaeMbIil KOMUTET PhD,

B nmanHoii paGore PacCCMOTPEHBI pa3IUYHBIE CIIOCOOBI CHHTE3a, (QU3HKO-
XHMHYECKHE CBOMCTBA, OHOJIOrMYeCcKas aKTHBHOCTE IIHPOKOro CIEKTpa AeicTBHS,
@ TAKOKe NIPaKTUYECKOEe PUMEHEHHE HOHHBIX COSIHHeHHI Ha OCHOB€ TpUMEKaHHa
U IM(EeHTHApaMHHa.

- CHHTe3MpOBaHBI M3BeCTHBIE H HOBEIE HOHHBIE COEJUHEHHS Ha OCHOBE
TPUMEKaNHa U TU(EHTnIpaMHHa.

- Ilpusesnensr ansrepratususle MCTOZIBI CHHTE€3a U BBIAEICHHUS THX BEINECTB C
HCIIOTIb30BAHHEM  MHKPOBOJIHOBOH | YJIbTPa3BYKOBOH aKTHBAlMK M B
KIaCCHYECKHX YCIOBHIX.,

- Msyuwena pocroctumymupyromas AKTHBHOCTb ~ HOHHBIX  IIPOM3BOIHBIX
TPUMEKauHa U TUQeHruIpaMuHa.

- HM3y4eHa  9KOTOKCHYHOCTD~ HOHHBIX IIPOM3BOAHBIX  TPHUMEKaWHA U
AH(hEeHTHApaMHuHa.

- HM3ydena ocTpas TOKCHYHOCTD HOHHEIX NIPOM3BOAHBIX TPHUMEKAUHA M
AHQEHTHApaMHUHa.

Auccepranuonnas paGora HaynerGakoBa A.A. BEIOIHEHB Ha BBICOKOM Hay4HO-
METOMIecKOoM ypoBHe. B pabote aBTop mcmomnssopan CICAYIOLIHE COBPEMEHHEBIE
OH3MKO-XUMHUYECKHe METOABI ' HCCIIEeIOBaHUS: HK-cnextpockomnuro,
cnexTpockonuio SIMP 'H u C, rasoyio u KHIKOCTHYIO XpoMaTorpaduio.

JlOCTOBEPHOCTB KakIOro pe3ysnrTara TIOATBEPXK/ICHA IyOIMKALMAME B XKypHaIax
#  COOpHHMKAX  MeXTyHapOIHbIX KOH(EPEHINH, BXONAIMX B  CHCTEMEI
urtnposannd Web of Science u Scopus.

[IpakTHyecKas 3HAYMMOCTh paGOTHI 3aKIOYAETCH B Pa3sBUTHH H paclIMpEeHUH
SEYHHBIX  TIPE/CTABICHMH O pasiHYHBIX  (YHKIHOHATBHBIX IIPOHM3BOIHBIX
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TpEMeKanHa U UGEHTHIPaMUHa, METOJIaX MX CHHTE3a, CTPOCHHH U CBOMCTBaX,
XOTOpBIE MOTYT OBITH MCIONB30BAHBI MPH LIEICHANPABICHHOM CHHTE3€ HOBBIX
coeTMHEHHI TOr0 Kiacca. B pamkax aToit paboThl OpuIH 0OHapy>KeHbI BEIIECTBA,
ofIanaome POCTOCTHMYTUPYIOIIEH aKTHBHOCTBIO, U BCIIECTBA, TI0JIOKUTENIEHO
BIMSIONME HA MMMYHHUTET.

IucceprauvionHas  pabora Jlayner6akoBa AHyapa SBIACTCS aKTyaJIbHBIM
HayeHBEIM WCCIIEIOBAaHHEM C IONYYCHHEM BAXHBIX H HOBBIX TMPAKTHYECKHX
pe3yIsTaTOB B OOIACTH CHHTE3a HOHHBIX SKIIKOCTEH ¥ HOHHBIX COGIMHEHHI.
Jlaunas paboTa COAEPKHT OONBLIOH 00BeM 9IKCIEPUMEHTAIBHOIO MaTepuaia,
3ana9y MCCJIE0BAaHMUs pEHICHBl B IIOJIHOM obbeMe M Ha COBPEMEHHOM YDOBHE,
noIy9eHHbIE Pe3y/IbTaThl 00/1a/1al0T JOCTOBEPHOCTHIO H 000CHOBAHHOCTBIO.

Comnckartens Anyap [layner0akoB NpoABHI ce6s1 Kak mpeanpUAMYHBBIA MOIOJOH
VueHBIH, BIIAJICIOLUUH OONBILIAM apceHalioM METOA0B (bU3UKO-XMMUIECKOTO
ananyu3a ¥ aHAJIM3UPOBATh MMOJTyYCHHBIC JaHHBIC.

[lo 3THM NpHYMHAM S CYMTAlO0, HTO PhD muccepramus r-ua JlaynerGakosa,
ONMCAHHAS BBINIE, TOJHOCTHIO COOTBETCTBYET M BBIIOJIHACT MEKIyHapOHBIE
sayunsle TpeGOBaHHS JUIA HAMHMCAHUA JHECCEpTAlMM HA COMCKAHUE CTENCHH
soxtopa ¢unocopuu (PhD). OTa pa6oTa Gblia MPOBEJCHA HA BHICOKOM HAYTHOM
YDOBHE, U 5 PEKOMEH/IYIO €MY IIPHCBOUTD crenens gokTopa dunocodur PhD.

Dr. Giner
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Republic of Kazakhstan, Almaty

Thirtieth of January two thousand and
twenty second year

I, Dauletova Gulnaz a translator of
“Dauletova G.B.” IE (certificate of state
registration Series 09915 # 0032422 dated
7 of October 2010, 1IN 801210400276) do
hereby confirm that I speak Russian and
English languages fluently and I have
translated the aforesaid document from
English into Rus51an I do hereby confirm
that the translati act and, essentlally
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