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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—(C—C=CH + CH,0 + HN—R"—>R—?—CEC—CH2—N—R" +H,0

R R R
(1-1V) (V-VII)
where:
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R=R =-CH;, R = -CH,CH; av
R = -CHs, R = -C,Hs, R = -CH,C4Hs (11, VI)
R = -CHs, R = -C3H7-#, R = -CH,CsHs (111, VII)
R+ R =-(-CHy-)s-, R" = -CH,C4Hs (IV, VII)

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:

?H ?—C—N-C6H4X
R—(Iz—CEc—CHZ—N—R"+ XCH,NCO — R=C—C=C—CH; N—R’
R R R

(V-VIII) (IX-XVI)
where:
R=R =-CH;, R =-CH,C¢H;, X =-H (V, IX)
R =-CH;,R =-C,Hs, R' = -CH,CH;, X =-H (VL X)
R =-CH;,R =-C;H;-#, R = -CH,C¢H;, X =-H (VIL XI)
R+ R =-(-CH,-)s-, R = -CH,C¢Hs, X =-H (VIIL, XII)
R=R =-CH;, R = -CH,C¢H;s, X = -Cl-n (V, XIII)
R =-CH;, R =-C,H;, R' = -CH,C4H;s, X = -Cl-n (VL, XIV)
R =-CH;, R = -C;Hy-#, R' = -CH,C4H;, X = -Cl-n (VIL XV)
R + R =-(-CH;-)s-, R’ = -CH,CHs, 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 case 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%
10 0.0001%.
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Table 1 - IR and PMR spectra of carbamates from acetylenic amino alcohols

Number of | IR spectra (KBr), v, cm™ PMR spectra, (CDCl3), 8, ppm
compounds
(IX) | 2190 (C=C), 3300 (N=H); 1180 (C—O-C); 1755 (C=0); 2920 | 0.91 { 3H(CH,), 1,21 t 3H(CHy), 137 m
(-CH,-), 1580 (-CeHs) 2H(CH,), 2,57 t (C-N), 2,60-2,71 m (cycle
H), 3,52  (C-O)
X 2195 (C=C); 3310 (N_H), 1170 (C-O—C), 1745 (C=0), 2930 | 0.93 t 3H(CHy), 1,20 t 3H(CIL), 137 m
(-CH,-), 1585 (-CeHs) 2H(CH,), 2,58 t (C-N), 2,60-2,71 m (cycle
H), 3,53  (C-O)
(XI) | 2195 (C=C), 3320 (N=H); 1190 (C—O-C); 1750 (C=0); 2940 | 0.90 { 3H(CH,), 1,19 t 3H(CHy), 135 m
(-CH,-), 1583 (-CeHs) 2H(CH,), 2,59 t (C-N), 2,60-2,70 m (cycle
H); 3,55 t (C-O)
(XII) | 2198 (C=C); 3315 (N-H), 1180 (C=O—C); 1753 (C=0), 2880 | 092 t 3H(CHa), 1,22 { 3H(CH), 138 m
(-CH,-), 1575 (-CeHs) 2H(CH,); 2,58 t (C-N); 2,61-2.71 t (cycle H);
3,551 (C-0)
(XII) | 2200 (C=C); 3310 (N=H), 1185 (C-O—C), 1745 (C=0); 2890 | 0,93 t 3H(CHs), 1,19 { 3H(CHs), 1,37 m
(-CH,-), 1580 (-CeHs) 2H(CH,), 2,60 t (C-N), 2,61-2,72 m (cycle
H), 3,49 { (C-O)
(XIV) | 2195 (C=C); 3313 (N=H), 1190 (C—O—C), 1740 (C=0); 2890 | 0,91 t 3H(CHs), 121 t 3H(CHs), 138 m
(-CH,-), 1575 (-C¢Hs) 2H(CH,), 2,59 t (C-N), 2,60-2,71 m (cycle
H), 3,54 { (C-O)
(XV) | 2205 (C=C); 3315 (N=H), 1195 (C=O—C), 1742 (C=0); 2910 | 0,92 t 3H(CHs), 121 { 3H(CHs). 1,36 m
(-CH,-), 1570 (-CeHs) 2H(CH,), 2,56 t (C-N); 2,60-2.70 t (cycle H),
3,551 (C-0)
(XVI) | 2201 (C=C); 3320 (N=H), 1185 (C—O—C), 1740 (C=0); 2905 | 0,91 t 3H(CHy), 120 { 3H(CHy), 138 m
(-CH,-), 1570 (-C¢Hs) 2H(CH,), 2,57 t (C-N), 2,60-2,71 m (cycle
H), 3,53  (C-O)

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

Number of | Formula Yield, melting, 'C R

compounds %

IX ?CONHC6H5 61 101-102 0,63
(CHz), CC=C—CH,—N(CH,CgxHs),

2 OCONHCgH; 64 107-108 0,54
CoHs (CHz) C—C=C—CH;—N(CH,CgHs),

XI (?CONHC6H5 58 123-124 0,51
R3H;(CH;) C—=CEC-CHyN(CH,CHy),

XII H;CeNHOCO (=C—CHN (CH,Cells), | 52 135-136 0,39

XIII CI)CONHC6H4Cl-n 53 156-157 0,43
(CH3), C—C=C—CH,;—N(CH,CgHs),

XV (I)CONHC6H4C1-n 49 163-164 0,38
C,Hs (CHz) C—C=C—CH,—N(CHCgHs)o

XV (CONHC g ,Cl-7 47 175-176 0,33
N3H7(CHz3) C—C=C—CH;—N(CH,CgHs),

XVI n-CIH,CgNHOCO =C-CH7 N(CH,Cgls), 43 201-202 0,26
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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 6,31 Cy7HN, 0, 78,64 6,79 6,79
X 78,94 7,12 6,68 C,5H3N,O, 78,37 7,04 6,57
XI 79,31 7,37 6,49 C10H3,N,0, 79,09 727 6,36
XII 79,76 721 6,30 C30H3:N,0, 79,65 7,08 6,19
X1 76,08 6,46 6,71 C,7Hy/N,0,C1 75,97 6,33 6,56
X1V 72,98 6,37 6,26 C,5H,0N,0,C1 72,96 6,29 6,08
XV 73,40 6,58 6,08 C,oH31N,0,C1 73,34 6,53 5,90
XVI 74,09 6,42 5,86 C30H31N,0,C1 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 - 2 5 + s
Botrytis cinerea - - + + s
Candida albicans = + + + T+
Echerchia coli - - + + T+
Erivinia caratovorum = + + + =+
Fusarum solani + + + + T+
Helminthosporium + + + ++ ++
AA-008 Bacillus subtilis = = & + T+
Botrytis cinerea 4 + + ++ T+
Candida albicans + + + + D
Echerchia coli + + + + T+
Erivinia caratovorum + + + + =+
Fusarum solani + + + T+ T+
Helminthosporium + + + ++ ++
* - (=) — in this case, do not show biological activity; (1) - 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 ¢lectron pairs in outer electron shells (-C=C-) n--clectrons 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, warchouses, 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. Kacbivona', M.K. Haypbis6aes?, A.K. MambipGeroBa’,
A MammroBal, AK. MaMLIpﬁeKOBaS, O.H. Yeunna*

M. OyesoB arpmarst Onrycrik KasakcTarn MeMIeKeTTIK yHuBepeuteTi, [1[FIMKEHT;
28J1-(Dapa61/1 aTeHarsl Kazak YITTeIK yHUBepenTeTi, AMarhl, KazakcTam,
KA. HcayIZI aThIHJArbl XaTbIKapalblK Ka3ak-Typik yHuBepcureTi, Typkictan, Kazakcram,
Camapa MeMIIeKeTTIK TeXHUKATHIK yHuBepcuTeTi, Camapa, Poccust

AIDETWIEH AMUHCIIUPTTEPI N-OEHUWIKAPBAMATTAP TYbBIHABIJIAPBIHBIH CUHTE3I
JKOHE MUKPOBHOJIOI' UAJIBIK BATAJIAY

AnnoTanus. JKyMpicta Gipkarap alleTHIeH aMUHCIIMPTTEp] CHHTe3eMil, onapapH N-dennikapbaMaTrapsl albIHBL KOHE
COHFBUTAPBIHBIH MHUKpOOTapFa Kapchl apekeTi 3epTTeiil. MUKpoGHOIOTHSIIBIK CHIHAK o0BhekTinepl peTinae Bacillus subtilis;
Botrytis cinerea, Echerchia coli, Ewvinia caratovorum, Candida albicans, Fusarum solani scone Helminthosporium chIHIBI
MHKPOOPTaHM3MIEP KapacThIPBULIBL ATIeTUIEH KaTapbl aMUHCIMpPTTepiHiH N-deHmmkapOaMaTTaphHbIH (OH3HUKa-XUMHSIIBIK
kKoHe OakTepUIMJATIK KacueTTepi 3eprrenreH. KapOamarTTapiplH IIBIFBIMBL  alleTWIEH aMMHCIMPTTEPIHIH KypaMbl MeH
KYPBUIbIChIHA OaltaHbICTh 68-71eH 88% apanbEbIHa COIIBL. AJIBIHFAH KOCHUIBICTAP/IBIH Ta3albEbL, JapalbEbl, KYPBUIBICH KYKa
KaGaTThl JKdHE Ta3CcyUBIK XpoMmaTorpadrsuTbIK oicTepi GoMbIHITIA GaKbUTaHBII, IEMEHTTIK capamnTay xaHe WK men [IMP
CIIEKTPJIEPIH TYCIPY apKbUIBI aHBIKTAIJBL ATAIMBII KOCBUIBICTAP/BIH *KaHyaplap MEH oCIMJIKTED aypyJapblH KO3/bIPaThIH
MUKpoar3alapra Kapchl MOPMEHUTITIHIH JKOFaphl €KEHJIr KOopceTUIreH. 3epTrenreH QeHmKapSaMaTTapAblH CaTbICTHPMAaTh
TYp/le MUKPOSHOIOTHSUIBIK, OSNMCeHALUTIKTEPIHIH KOFaphl GOMybl MOJNEKyIalaphl KypaMblHAa (QYHKIIMOHATABIK OelceH I
TONTap/IbH OONybIHA CalIaHBICTHI €KEH/IITT aHBIKTAITBL.

Tyiiin ce3aep: xapSamaTrap, alleTUICH aMIHCIIPTTEP], GaKTePHIMITIK KacHeTTepl, MUKPOOPTaHU3MIIED, MUKPOGHOIOTHSI-
JILIK, OETCEHIITIK.

M.K. Kacbivona', M.K. Haypbis6aes?, A.K. MambipGeroBa’,
AN Mammurtosal, A.K. MaMLIpﬁeKOBaS, O.H. Yeunua*

YO sxa0-Kaszaxcranckuit rocy JapcTBEHHBI YHIBEpPCHTET MM, M. Ayn30Ba, [TIbIMKEHT;
*Ka3axCcKUil HAIMOHANBHEIN YHHBEPCUTET UMeHH alb-Papalu, AMatsl, Kazaxcrar,
3Mesx Ty HapoTHBII Ka3axCcKo-TypelKuii yHuBepenter uM. X.A. Scasn, Typkecran, Kazaxcrar,
*CaMapcKuit rocy JapcTBEHHbI TEXHUUCCKYH yHUBEpCHTeT, CaMapa, Poccrs

CHUHTE3 U MUKPOBHOJIOT MYECKAS OLIEHKA ITPOU3BO/JHbIX
AIETUWIEHOBBIX AMUHOCITMPTOB N-CPEHUJIKAPBAMATOB

Annotamusg. B paGoTe TIpeiCTaBIEHBI pe3ylbTaThl CHHTE3a TIPOW3BOMHBIX alleTUIICHOBHIX aMHUHO CIHMPTOB N-
dermmkapbamMaToB M JaHAa MUKPOOHOIOTHYEcKas OlleHKa. B kadecTBe OGHEKTOB MHUKPOOHOIOTUHUECKUX HCCIEAOBAHUN OhIIH
paccMOTpeHBl MUKpPOOpTaHu3MbL: Bacillus subtilis; Botrytis cinerea, Echerchia coli, Ervinia caratovorum, Candida albicans,
Fusarum solani u Helminthosporium. ViccnemoBanbl (QU3NKO-XUMUUECKUEe U GakTeprimIHble cBoticTBa N-QeHmmkapGaMaToB
aMUHOCTIMPTOB aIleTIIEHOBOTO CITHPTa. BBIXo/ KapOaMaToB 3aBHCHUT OT COJCPKAHMS U CTPOSHUS alleTUIICHOBBIX aMUHOCITUPTOB
u cocTaBisieT 08-88%. Umcrora, MACHTUQUKAIMS W CTPOCHHE IIOTYyYEHHBIX COSJMHEHWH  OIpesieleHbl TOHKOCIOWHON U
Ta30KUAKOCTHON Xpomatorpadueii, MeTojaMu 3neMeHTHoro anammza, MK- w [IMP- crekrpockomuu. YCTaHOBIEHO, HTO
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VKa3aHHbIE COEIMHEHMS IPOSBISIOT BBICOKYIO aHTHUMHKPOOHYIO aKTUBHOCTH IIPOTHUB BO30yMTeNell HEKOTOPBIX Oole3Hel
JKUBOTHBIX U pacTeHui. OTHOCUTEIPHO BBICOKAS MUKPOOHOIOTHYECKAsT aKTUBHOCTh MCCIIEOBaHHBIX (eHIIKapOaMaToB CBSI3aHa
C HAJIMYMEM B COCTaBE MOJIEKYJI Pa3IUUHBIX (YHKIMOHATBHBIX IPYIIL

KitoueBbie ciioBa: kapSaMatsl, alleTHIEHOBBIE aMUHOCIIUPTHI, OaKTEPHUIM/THBIE CBONMCTBA, MUKPOOPIaHU3MBI, MUKPOOHO-
JOTHYecKasi akTHBHOCT.
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