ISSN 2518-1491 (Online),
ISSN 2224-5286 (Print)

KA3AKCTAH PECITYBJIMKACHI
YJITTBIK FbIJIBIM AKATEMUACBIHBIH

J1.B.Coxonbckuii aTeiHaaFb! «Kanapmait,
KaTaJIM3 KOHE SJCKTPOXUMUS HHCTUTYTHD AK

XABAPJIJAPLI

NU3BECTUA NEWS

HAIIMOHAJIbHOM AKAJITEMUU HAYK OF THE ACADEMY OF SCIENCES

PECITYBJIMKU KA3AXCTAH OF THE REPUBLIC OF KAZAKHSTAN

AO «MHCTUTYT TOTUIHBA, KaTalnu3a U JSC «D.V. Sokolsky institute of fuel, catalysis

anekTpoxumuu uM. /[.B. Cokoasckoro» and electrochemistry»
SERIES

CHEMISTRY AND TECHNOLOGY

4 (436)

JULY-AUGUST 2019

PUBLISHED SINCE JANUARY 1947

PUBLISHED 6 TIMES A YEAR

ALMATY, NAS RK



2 Clarivate

Analytics

NAS RKis pleased to announce that News of NAS RK. Series of chemistry and
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Index, a new edition of Web of Science. Content in this index is under consideration by Clarivate
Analytics to be accepted in the Science Citation Index Expanded, the Social Sciences Citation
Index, and the Arts & Humanities Citation Index. The quality and depth of content Web of
Science offers to researchers, authors, publishers, and institutions sets it apart from other
research databases. The inclusion of News of NAS RK. Series of chemistry and technologies in
the Emerging Sources Citation Index demonstrates our dedication to providing the most relevant
and influential content of chemical sciences to our community.

Kaszakcma+ Pecnybnukacbl Ynmmbik fbinibiM akademusicbl "KP ¥FA Xabapnapbl. Xumusi xeHe
mexHorsioeusi cepusichl” fbinibIMU XypHarnbiHbiH Web of Science-miH xaHanaHraH Hyckacsi Emerging
Sources Citation Index-me uHdekcmernyze KabblnOaHraHbiH xabapnalobl. byn uHOekcmeny 6apbicbiHOa
Clarivate Analytics komnaHusicbl XypHandbl odaH api the Science Citation Index Expanded, the Social
Sciences Citation Index xoHe the Arts & Humanities Citation Index-ke kabbinday macesneciH
Kapacmbipyda. Webof Science sepmmeywinep, asmopnap, bacnawhbinap MEH MeKeMesiep2e KOHmMeHm
mepeHOiei MeH canacbiH ycbiHadbl. KP ¥FA Xabapnapbl. XuMmusi XoHe mexHosoausi cepusicel Emerging
Sources Citation Index-ke eHyi 6i30iH KoramdacmbIK YWiH eH 63eKmi xoHe 6edendi XUMUSIIIbIK FblribiMOap
bolibIHWa KoHmMeHmke adandbifbiMbi30bi 6indipedi.
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Analytics 0ns danbHeliweezo npuHsmusi xypHana e the Science Citation Index Expanded, the Social
Sciences Citation Index u the Arts & Humanities Citation Index. Web of Science npednazaem ka4yecmso u
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SYNTHESIS AND MICROBIOLOGICAL EVALUATION
OF ACETYLENIC AMINO ALCOHOLS N-PHENYL
CARBAMATE DERIVATIVES

Abstract. The paper presents the results of synthesizing of acetylenic amino alcohols N-phenyl carbamate
derivatives and the microbiological evaluation of the latter has been studied. The following microorganisms were
considered as objects of microbiological research: Bacillus subtilis, Botrytis cinerea, Echerchia coli, Ervinia
caratovorum, Candida albicans, Fusarum solani u Helminthosporium. There were researched physicochemical and
bactericidal properties of acetylenic amino alcohols N-phenyl carbamate derivatives. The output of carbamates
depends on the content and structure of acetylenic amino alcohols and is 68-88%. The purity, identification and
structure of the compounds obtained been has determined by thin-layer and gas-liquid chromatography, elemental
analysis, IR (Infrared) and PMR (Proton Magnetic Resonance) spectroscopy. It established that these compounds
exhibit high antimicrobial activity against the causative agents of certain animal and plant diseases. The relatively
high microbiological activity of the phenylcarbamates studied is associated with the presence of various functional
groups in the composition of the molecules.

Key words: carbamates, acetylene amino alcohols, bactericidal properties, microorganisms, microbiological
activity.

Introduction. Obviously, the search for biologically active compounds is an actual problem of
organic chemistry, biological chemistry and pharmacology. Because the efficiency and environmental
safety of currently used compounds do not fully meet modern requirements [1-3].

Continuing our work in this direction [4,5], we synthesized a number of acetylenic amino alcohols,
obtained N-phenyl carbamate derivatives and studied the antimicrobial activity of the latter.

Methods. Acetylenic alcohols were synthesized by the well-known Favorsky reaction [6] and
obtained a series of amino acids by aminomethylation with dibenzylamine under the reaction conditions of
Mannich [7] in the presence of formaldehyde:

H (PH
R-Q—C=CH + CH,0 + HN—R"—>R_(I3_CEC_CH2_ —R +H,0

[l m ' m

R R R
(I-1V) (V-VIII)
where:
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R =R =-CHj, R" = -CH,C4H; V)
R =-CH;, R =-C,Hs, R = -CH,C¢H; (I, VI)
R =-CH;, R = -C3Hy-#, R = -CH,CgHs (11, VII)
R + R = -(-CH,-)s-, R" = -CH,C¢Hs IV, VIIT)

The obtained amino acids reacted with phenyl and p-chlorophenyl isocyanate for 3-5 hours in an
environment of benzene (between 70-80°C) or in an environment of acetone (boiling point). The reaction
proceeds as follows:

P

?H ?—C—N-C6H4X
R-C—C=C-CH; ™ —R'+ XCH,NCO —> R—(IJ—CEC—CHz—N—R"
R R R

(V-VIII) (IX-XVI)
where:
R =R =-CH;, R'=-CH,C¢Hs, X =-H (V, IX)
R =-CH;, R =-C,Hs, R' = -CH,C¢Hs, X = -H (VL X)
R =-CHj, R = -C3H;-u, R = -CH,C¢Hs, X = -H (VII, XI)
R + R =-(-CHy-)s-, R' = -CH,C¢Hs, X = -H (VIIL, XII)
R =R =-CH;, R' = -CH,C¢Hs, X = -Cl-n (V, XIII)
R =-CHj, R =-C,Hs, R’ = -CH,C¢Hs, X = -Cl-n (VI, XIV)
R =-CHj, R = -C;H;-1, R = -CH,C¢Hs, X = -Cl-n (VIL, XV)
R + R = -(-CHy-)s-, R' = -CH,C¢Hs, X = -Cl-n (VIIL XVI)

The yield of carbamates varied from 68 to 88%, depending on the structure and composition of
acetylene amino alcohols. The purity, individuality and structure of the obtained compounds were
determined by thin layer and gas chromatography, as well as by elemental analysis using IR and PMR
spectra [8,9]. Synthesized carbamates are white needle-like crystals that dissolve in polar organic solvents.

Results and discussions. The main lines and physicochemical characteristics of the IR and PMR
spectra of new carbamates are given in Tables 1 and 2.

As can be seen from Table 1, acetylenic amino acids are not absorbed by the hydroxyl group in the IR
spectra (in the range of ~ 3600 cm™), but in the carbonyl group (in the range of 1730 cm™') and absorption
bands on the aromatic rings.

Also, acetylenic amino acids are clearly visible in the absorption bands (IR spectra) and chemical
shift lines (PMR spectra) characteristic of functional groups and compounds that determine the
composition of carbamates.

White or light yellow crystals, dissolved in many organic solvents, have a weak characteristic of these
compounds (Tables 2,3). It is known that the presence of several functional groups in a molecule can give
the molecule exceptional properties and increase its biological activity. From this point of view, it was
particularly interesting to determine the microbiological activity of carbamates from acetylenic amino
alcohols, taking into account the biological, in particular, testing ease and low cost.

To detect microbiological activity, we investigated a number of new carbamates and thiocarbamates
using certain methods [10-12]. From the results it can be seen that almost all investigated compounds
showed a certain degree of microbiological activity.

For example, were obtained the result of the antimicrobial activity of 1-cyclohexyl-3-diethylaminoprop-
3-yl-1-yl ester is given under the name AA-008 - N-phenylcarbamic acid and -2-methyl-5-
dibenzylaminopentin-3-yl-2-phenylcarbamate, conditionally called AA-007 - N-phenylcarbamic acid.

For conducting microbiological tests, the obtained 1% solution of AA-007 and AA-008 preparations
in ethyl alcohol (1:1 ratio of ethyl alcohol and water) were used, using serial dilution of solutions of 0.05%
to 0.0001%.

—— Y4 ——
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Table 1 - IR and PMR spectra of carbamates from acetylenic amino alcohols

Number of | IR spectra (KBr), v, cm™
compounds

PMR spectra, (CDCls), 6, ppm

(IX) 2190 (C=C); 3300 (N-H); 1180 (C—O—C); 1755 (C=0); 2920
(-CH,-); 1580 (-C¢Hs)

0,91 t 3H(CH;); 1,21 t 3H(CH;); 1,37 m
2H(CH,); 2,57 t (C-N); 2,60-2,71 m (cycle
H); 3,52t (C-0O)

X) 2195 (C=C); 3310 (N-H); 1170 (C-O—C); 1745 (C=0); 2930
(-CH,-); 1585 (-CgHs)

0,93 t 3H(CH;); 1,20 t 3H(CH;); 1,37 m
2H(CH,); 2,58 t (C-N); 2,60-2,71 m (cycle
H); 3,53 t (C-0)

(XI) 2195 (C=C); 3320 (N-H); 1190 (C—O—C); 1750 (C=0); 2940
(-CH,-); 1583 (-CgHs)

0,90 t 3H(CH;); 1,19 t 3H(CH3); 1,35 m
2H(CH,); 2,59 t (C-N); 2,60-2,70 m (cycle
H); 3,55t (C-0)

(XI) | 2198 (C=C); 3315 (N-H); 1180 (C-O_C); 1753 (C=0); 2880
(-CHy-); 1575 (-CgHs)

0,92 t 3H(CHs); 1,22 t 3H(CH;); 1,38 m
2H(CH,); 2,58 t (C-N); 2,61-2,71 t (cycle H);
3,55t (C-0)

(XIII) | 2200 (C=C); 3310 (N-H); 1185 (C—O—C); 1745 (C=0); 2890
(-CH,-); 1580 (-CgHs)

0,93 t 3H(CH;); 1,19 t 3H(CH3); 1,37 m
2H(CH,); 2,60 t (C-N); 2,61-2,72 m (cycle
H); 3,49 t (C-O)

(XIV) | 2195 (C=C); 3313 (N-H); 1190 (C-O—C); 1740 (C=0); 2890
(-CHz-); 1575 (-C6H5)

0,91 t 3H(CH3); 1,21 t 3H(CH;); 1,38 m
2H(CH,); 2,59 t (C-N); 2,60-2,71 m (cycle
H); 3,54t (C-0)

(XV) | 2205 (C=C); 3315 (N-H); 1195 (C—-O-C); 1742 (C=0); 2910
(-CH,-); 1570 (-CgHs)

0,92 t 3H(CH3); 1,21 t 3H(CH3); 1,36 m
2H(CH,); 2,56 t (C-N); 2,60-2,70 t (cycle H);
3,55t (C-0)

(XVI) 2201 (C=C); 3320 (N-H); 1185 (C-0-C); 1740 (C=0); 2905
(-CHy-); 1570 (-CgHs)

0,91 t 3H(CH3); 1,20 t 3H(CH;); 1,38 m
2H(CH,); 2,57 t (C-N); 2,60-2,71 m (cycle
H); 3,53t (C-0)

Table 2 - Some physicochemical characteristics of carbamates from acetylenic amino alcohols

Number  of | Formula Yield, melting, "C R

compounds %

IX ?CONHC(,HS 61 101-102 0,63
(CHz), C-C=C-CH, —N(CH,CgHs)o

X OCONHCHs 64 107-108 0,54
CyHs (CH;3) CC=C—CH,;—N(CH,CsHs),

XI (?CONHC6H5 58 123-124 0,51
N3Hy(CH;) C—C=C—CH;~N(CH,CgHs),

XII H;C4NHOCO (=C—CHj—N (CH,CgHs), | 52 135-136 0,39

XIIT (?CONHC6H4C1-n 53 156-157 0,43
(CH3), C—C=C—CH,;—N(CH,C¢Hs),

X1V (l)CONHC6H4Cl-n 49 163-164 0,38
C,Hs (CH3) C—C=C—CH,—N(CH,CgHs),

XV QCONHC ¢H4Cl-n 47 175-176 0,33
N3H;(CH3) C—C=C—CH;—N(CH,CgHs),

XVI n-C1H4C6NHOCOE iCEC—CHQ_N(CﬂzcﬁHs)z 43 201-202 0,26

4>
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Table 3 - Elemental analysis of carbamates from acetylenic amino alcohols

Number of discovered, % calculated, %
compounds C H N Gross formulas C H N
X 78,60 7,03 6,81 Cy7HpN,O, 78,64 6,79 6,79
X 78,94 7,12 6,68 CysH30N,0, 78,87 7,04 6,57
XI 79,31 7,37 6,49 CyH3N,0, 79,09 7,27 6,36
XII 79,76 7,21 6,30 C;30H3,N,0, 79,65 7,08 6,19
X111 76,08 | 646 | 6,71 CyHyN,0,C1 75,97 6,33 6,56
X1V 72,98 6,37 6,26 C,5H0N,0,Cl1 72,96 6,29 6,08
XV 73,40 | 6,558 | 6,08 CaoH3N,0,C1 73,34 6,53 5,90
XVI 74,09 6,42 5,86 C30H;31N,0,Cl1 73,99 6,37 5,75

The objects of the microbiological test are microorganisms Bacillus subtilis; Botrytis cinerea,
Echerchia coli, Ervinia caratovorum, Candida albicans, Fusarum solani u Helminthosporium.

The test results showed that all studied compounds have a certain antimicrobial activity, which
inhibits or even aggravates their growth. The results of microbiological testing of drugs AA-007, AA-008
are presented in Table 4.

Table 4 - Results of microbiological testing of synthesized carbamates

A drug Test microorganisms Drug concentration % (mass.)*
0,0001 0,001 0,005 0,01 0,05
AA-007 Bacillus subtilis - - + + ++
Botrytis cinerea - - + + i+
Candida albicans - + + + T+
Echerchia coli - - + + —+
Erivinia caratovorum - + + + —+
Fusarum solani + + + + —+
Helminthosporium + + + T+ 4+
AA-008 Bacillus subtilis - - + + ++
Botrytis cinerea + + + ++ T+
Candida albicans + + + + ++
Echerchia coli + + + + I
Erivinia caratovorum + + + + R
Fusarum solani + + + ++ T+
Helminthosporium + + + T+ 4+
* - (-) —in this case, do not show biological activity; () - the zone for the removal of microorganisms does not exceed
5 mm; (+) - zone for the removal of microorganisms above 5 mm; (++) - zone for the removal of microorganisms above 10
mm

As can be seen from table 4, any of the phenylcarbates exhibits significant bactericidal activity
against microorganisms at significantly lower concentrations.

At the same time, it is clear that the antimicrobial properties of these compounds definitely depend on
their composition. For example, the bactericidal activity of the drug AA-008 is significantly higher than
AAA-007.

In our opinion, this difference is due to the fact that the drug molecule AA-008 contains an alcohol
fragment containing a ring group as a hexyl radical, since the other components of both drugs are the
same.

Conclusion. The relatively high microbiological activity of the phenylcarbamate molecules under
study may be due to the presence of a set of active functional groups, for example, if the interrelated
chemical bonds with using unused electron pairs in outer electron shells (—C=C—) m--electrons and several
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heteroatoms (E, N, Cl) tend to donor-acceptor and chemical-coordinate bonds, methyl groups and
carbocycles can enhance these properties and improve their interaction with receptors of microorganisms.

Compared with the current bactericidal activity, in most cases the priority of bactericidal activity of
new compounds is observed.

The advantage of new bactericides is that they are obtained without any difficulties on the basis of the
compounds obtained in the volume of production, the high bactericidal activity of their highly diluted
solutions and the simplicity of their use.

In the case of using new compounds, the socio-economic benefits are as follows:

» well - completed seed stock in agriculture;

* protection against root diseases during the cultivation and development of crops;

* cost reduction during storage of agricultural products;

» reduce the cost of sanitizing the building, warechouses, various premises, securities, and so on,
because solutions with a very low concentration are used due to the high bactericidal activity of AA-007
and AA-008;

* possibility of use as a solvent in technical waters of different hardness.

Thus, thanks to the aforementioned benefits, AA-007 and AA-008 and other drugs of the same type
can be used in agriculture, medicine and sanitation.

M.K. KaceimoBa', MLK. Haypbnﬁaesz, A.K. MaMprﬁeKOBa3,
A MaMﬂTOBal, A.K. MaMLIpGeKOBa3, O.H. Yeunna'

. B arbIHAarbl OHTYCTIK KCTaH MEMJIEKETTIK YHUBEPCUTETI BIMKEHT;
'M. Oyes0B a arel OHTYCTIK KazakcTtan MemMitekeTTi epcuteTi, 111 €HT;
2On-Dapabu atsiHmars Kasak yiTTeiK yEuBepenTeTi, AnMatel, Kaszakcra;
KA. Hcaylil aTBIHAAFEl XaJbIKapanblK Ka3ak-Typik yHuBepcuterti, Typkicran, Kazakcram;
Camapa MeMJIEKeTTiK TeXHUKAIBIK yHuBepcureTi, Camapa, Poccus

AHOETHJIIEH AMUHCIIUPTTEPI N-CPEHUJIKAPBAMATTAP TYBIHABLJIAPBIHBIH CUHTE3I
KOHE MUKPOBUOJIOTUAJIBIK BAFAJIAY

AnHoTtamms. XKympicta 6ipkatap alueTwieH aMUHCIMPTTEP] CHHTE3AeiI, onapabiH N-eHnnkapbaMaTrapbl allblHIbI KIHE
COHFBUIAPBIHBIH MUKPOOTapFa Kapchl 9peKeTi 3epTrendi. MUKpOOHMONOTHSIIBIK ChIHAK OOBEeKTUIepi perinae Bacillus subtilis;
Botrytis cinerea, Echerchia coli, Ervinia caratovorum, Candida albicans, Fusarum solani scane Helminthosporium CbIHIBI
MHKPOOPTaHU3MJep KapacThIPbUIAbL. AIETHJICH KaTapbl aMuHCOHpTTepiHiH N-deHmikapbaMarTapblHblH (HH3UKa-XUMHSIIBIK
JKOHEe OaKkTepUIMATIK KacueTTepi 3eprrenreH. KapOamaTTapAblH IIBIFBIMBI  alETHJICH aMHHCIHPTTEPIHIH KypaMbl MeH
KYPBUIBICHIHA OaitnaHbICcThl 68-1eH 88% apanbiFbiHIa GOIbI. AJBIHFAH KOCBUIBICTAP/IBIH TA3aJIBIFBL, JAPANIBIFEI, KYPBUIBICH KYKa
Ka0aTThl JKOHE Ta3CYHBIK XpoMaTorpadUsuIbIK omicTepi OOWBIHIIA OaKbUIAHBIN, 3JEMEHTTIK capantay xone WK wmen [IMP
CIIEKTPJIEPiH TYCIPy apKbUIbl AHBIKTANABL. ATAIMBIII KOCBUIBICTApJBIH JKaHyapiap MEH eCIMIIKTep aypyJapblH KO3IbIPAaThIH
MHKpOar3ajapFa Kapchl MOPMEHALTITIHIH JKOFapbl €KEHIIr KepceTiireH. 3epTrenreH (eHuaKapbaMaTTap/blH CalbICTHIPMAIIbI
TYpAE€ MHKPOOHOJIOTHSIIBIK OEICEHAUTIKTEPiHIH JKOFaphl OOJyBl MOJEKyJalapbl KypamblHAa (YHKIHOHAIABIK OeJiceHml
TONTapAbIH O0TybIHA OAHTaHBICTHI €KEH/ITT AHBIKTAIIBL.

Tyiiin ce3aep: kapbamarTap, aleTHICH aMUHCIIUPTTEPi, OAKTEPUIMATIK KaCHETTepi, MUKPOOPTaHU3MACP, MHKPOOHOIOTHS-
JIBIK, O€JICEHILTIK.

M.K. KaceimoBa', MLK. Haypbnﬁaesz, A.K. MaMprﬁeKOBa3,
A . MaMnTOBal, A.K. MaMprﬁeKOBa3, O.H. Yeunna'

'FOsxH0-KasaxcraHcknit rocy/1apCTBEHHBINM yHUBEpcUTET UM. M. Aya30Ba, llIbIMKeHT;
’KazaxcKuil HALMOHABHBIN yHHBepcuTeT MeHH anb-Dapadbu, Anmatsl, Kasaxcran;
3Me)K,71yHapOZ[HBII71 Ka3axcKo-Typeukuii yHusepcureT uM. X.A. flcaBu, Typkecran, Kazaxcran;
*Camapckuii TocyIapCTBeHHBI TeXHIIecKuil yunBepcutet, Camapa, Poccus

CHUHTE3 1 MUKPOBHOJIOTHYECKAS OIIEHKA ITPOU3BOJHBIX
AHETHJIEHOBBIX AMUHOCIIMPTOB N-OEHUJIKAPEAMATOB

AHHoTaumsi. B pabore mpencTaBIeHBl pe3yabTaThl CHUHTE3a IPOU3BOIHBIX AlCTWICHOBBIX aMHHO CIHMPTOB N-
(heHmKap6aMaToB M JaHAa MHKpPOOHOJIOTHYECKAs OICHKA. B kadecTBe OOBEKTOB MHUKPOOMOIOTHYECKHX HCCIEIOBAHUI OBLIH
paccMOTpeHBl MUKpOOpraHu3MbL: Bacillus subtilis; Botrytis cinerea, Echerchia coli, Ervinia caratovorum, Candida albicans,
Fusarum solani u Helminthosporium. VlccnenoBansl (U3MKO-XUMHUIECKHE U OaKTepHIMIHEIE cBolcTBa N-(heHmnkapbamaroB
AMHUHOCIIUPTOB aLlETHIEHOBOT'O CITHPTa. BBIXo KapOamMaToOB 3aBHCHT OT COAEPXKAHHS U CTPOCHUS alleTHIICHOBBIX aMUHOCITHPTOB
n cocraBisier 68-88%. Umucrora, naeHTUHKANWS U CTPOCHHE IOJTYYCHHBIX COEAMHEHHMH  ONpeneNeHbl TOHKOCIOHHON M
ra30’KHIKOCTHOM XpomaTorpadueif, merogamu snemeHTHoro anamuza, WK- u IIMP- cnekrpockomuu. YCTaHOBIEHO, YTO
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YKa3aHHbIE COEIMHEHHs HPOSBISIIOT BBICOKYIO AaHTHMHKPOOHYIO AKTUBHOCTh HPOTUB BO30YIMTENEH HEKOTOPBIX Ooe3Hei
JKHBOTHBIX U pacTeHHd. OTHOCUTENBHO BBICOKAsi MUKPOOHOIOTHYIECKas aKTHBHOCTh MCCIIEOBAHHbBIX (DEeHMIIKapOaMaToOB CBsI3aHa
C HAJIMYUEM B COCTaBE MOJICKYJI Pa3INIHbIX ()YHKIIMOHAIBHBIX TPYIIL.

KnioueBble cjioBa: xapbaMaThl, alleTHICHOBBIE aMIHOCTIUPTHI, OaKTEPUIMIHBIE CBOMCTBA, MUKPOOPTaHU3MbI, MHKPOOHO-
JIOTMYECKass aKTUBHOCTD.
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