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MICROBIOLOGICAL ACTIVITY
1-CYCLOHEXYL-3-DIETHYLAMINOPROP-3-YN-1-YL ESTER
OF N- PHENYL THIOCARBAMIC ACID

Abstract. This article is given the results of the synthesis of thiocarbamate aminoacetylene alcohol and tests of
its microbiological activity against mushroom cultures - pathogens of root rot. It is established, an antimicrobial
agent based on 1-cyclohexyl -3-diethylaminoprop-3-yn-1-yl ester of N-phenyl thiocarbamic acid has been given a
significantly high protection effect from microbes at very low concentrations. The antimicrobial activity of the agent
solution AN-60-2 was found to be from 10 to 100 times higher than the corresponding polytrimethylvinylethynyl-
piperidol (PTMVEP) solution. With the practical use of the drug AN-60-2, the economic effect can be achieved by
increasing the safety of the seed pool, reduce crop losses from disease, in particular from root rot pathogens, during
ventilation and during storage of agricultural products, reduce the cost sanitation of premises, boxes, securities,
because they use very low doses of AN-60-2.
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agent.

Introduction. At present, in medicine, sanitation and agriculture against harmful microorganisms
various inorganic and organic compounds are used [1-3]. Usually highly effective are substances having
several functional groups [4-6]. However, many bactericides inhibit the growth or destroy not only
microorganisms, but also have a harmful effect on warm-blooded animals. In this regard, some
bactericides were removed (for example, phenol) from the application, and for some of them the scope of
application is limited.

Currently, derivatives of thio - and dithiocarbamates acids widely-used in the practice of agriculture
as seed disinfectants and contact tion of fungicides. For example, by the beginning of the XXI century in
the USA tio- and dithiocarbamates accounted for about 60% of all fungicides used [7-9]. However, until
today there is very little information about the antimicrobial properties of this class of ester production,
although they are polyfunctional compounds and contain several potentially active functional groups in
terms of microbiological activity, such as active acetylene bond due to the inductive effects of methyl
groups located in a- and B-positions, and the tertiary amine group with an undivided electron pair can give
such compounds new useful properties.

In the aspect of said, the synthesis and study of microbiological properties of 1-cyclohexyl-3-
diethylaminoprop-3-yn-1-yl ester of N-phenyl thiocarbamic acid was of some interest.

Methods. Acetylene amino alcohol 1-cyclohexyl-(1)-ol-3-diethylamino-propyne-1 synthesize on the
basis of acetylene alcohol ethynylcyclohexanol, paraform and diethylamine [10] by the famous Mannich
reaction:
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CoHs
C=CH  CoHs o C=C—CH —N/
CuCl, t 2 \
+CH0 +HN\ — C,H,
C,Hs

OH

To a three-neck flask with a volume of 1 1, equipped with a mechanical stirrer with an oil shutter, by a
reflux condenser and a separating funnel, put 400 ml of dry dioxane, 124 g (1 mol) ethynylcyclohexanol,
9.9 g (0.1 mol) freshly prepared copper monochloride, 30 g of paraform and, stirring, were heated to 70°C.

Continuing heating of the reaction mixture through a separating funnel, 73 g (1 mol) of diethylamine
dissolved in 100 ml of dioxane was added dropwise.

Stirring was continued for 4 hours at the indicated temperature.

After the end reaction inorganic impurities were separated with hot filtration, and dioxane was
distilled off in a vacuum of a water-jet pump.

The residue was distilled under vacuum, at 115°C/8 mm Hg 127.4 g (61% of theory) of aminoacety-
lene alcohol was obtained.

Gross formula: C3H,;3NO,

Is calculated, %: C —74,64; H—11,00; N — 6,70;

Is found, %: C — 74,56; H—-10,83; N — 6,73.

The ester of the synthesized aminoacetylene alcohol with N-phenylthiocarbamic acid was obtained
according to the following scheme:

C,H; C,Hs
c=C— CHZ—N/ _CHNCS_ C—N—C— c=c— CHz—N/
C2H5 C2H5

OH

The equimolar amount of the components interacts when heated in the medium of an organic solvent.
To do this, in a flask equipped with a reflux condenser were placed 4.18 g (0.02 mol) of acetylene amino
alcohol 1-cyclohexyl- (17) -ol-3-diethylamino-propyne-1 and 2.7 g (0.02 mol) of phenyl isothiocyanate in
50 ml of abusolutized benzene, heated at the boiling point of the latter for 5 hours.

Then the reaction mass was cooled to room temperature and the benzene was distilled off under the
vacuum of a water jet pump, and the residue was distilled under vacuum. 4.68 g (68% of theoretical) of
1-cyclohexyl-3-diethylaminoprop-3-yn-1-1-yl ester of N-phenylthiocarbamic acid were obtained,
Tmelt = 127-129 °C.

Gross formula: Cy0HsNOS,

Is calculated, %: C —72,72; H — 8,48; N — 4,24,

Is found, %: C — 72,81; H—8,39; N — 4,32.

The resulting thiocarbamate, under the conditional name the drug AH-60-2, is subjected to
microbiological testing under laboratory conditions using a known technique [11-14].

Results and discussions. The concentrations of the AN-60-2 preparation solutions were tested from
0.0001 to 0.05%, which are obtained by the method of serial dilutions of a 1% aqueous alcohol solution
(ethyl alcohol: water = 1: 1 by volume). Bacterial and mushroom test cultures were taken as the test object.

Antimicrobial properties of AN-60-2

Drug concentrations, % (mass)**
A drug Test culture
0,0001 0,001 0,005 0,01 0,05
PTMVEP* Botrytis cinerea - - - + +
PTMVEP* Helminthosporium - - - + +
AN-60-2 Botrytis cinerea + + + + ++
AN-60-2 Helminthosporium + + + ++ ++

*Famous drug, polytrimethylvinylethynylpiperidol.
** - (-) — does not possess antimicrobial activity; (£) — suppression zone 5 mm; (+) — suppression zone between 5 and
10 mm; (++) — suppression zone between 10 mm and above.
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Practically all tested concentrations of AN-60-2 showed a pronounced antimicrobial activity against
fungal cultures that are the causative agents of root rot.

The results of microbiological tests are presented in table.

From the data of table 1 it can be seen that the proposed antimicrobial agent AN-60-2 based on 1-
cyclohexyl-3-diethylaminoprop-3-yn-1-yl ester of N-phenylthiocarbamic acid gives a significantly high
microbial protection effect at very low concentrations.

Conclusion. Thus, it is established, an antimicrobial agent based on 1-cyclohexyl -3-diethylami-
noprop-3-yn-1-yl ester of N-phenyl thiocarbamic acid has been given a significantly high protection effect
from microbes at very low concentrations. The antimicrobial activity of the agent solution AN-60-2 was
found to be from 10 to 100 times higher than the corresponding PTMVEP solution.

AN-60-2 is ecologically safe, does not irritate the skin and respiratory tract, as a crystalline substance,
it is well soluble in many polar organic solvents and their mixtures with water, at low concentrations and
in a cold aqueous-organic medium, at relatively low the dosage of the antimicrobial activity significantly
exceeds the known antimicrobial agents.

With the practical use of the drug AN-60-2, the economic effect can be achieved by increasing the
safety of the seed pool, reduce crop losses from disease, in particular from root rot pathogens, during
ventilation and during storage of agricultural products, reduce the cost sanitation of premises, boxes,
securities, etc., because they use very low doses of AN-60-2.
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N-©®EHUWJITHOKAPBAMUH KbIIIKBIJIBIHBIH 1-IIUKJIOTI'EKCHUJI-3- AN TUJIAMHWHOIIPOII-3-UH-
1-1J1 DOUPTHIH MUKPOBHUOJIOTUAJIBIK BEJICEHALIITT

AnHoTanusi. KapacThIpbUIBIT OTHIPFAH MaKajiala aMHHOAICTHJICH CIUPTIHIH THOKapOaMaThl CHHTE3CIII
OHBIH OCIMIIKTEp TaMBIPJIAPBIHBIH IiPYiHE COKTHIPATBHIH CAHBIPAYKYIIAKTapFa KapChl MHUKPOOHOJOTHSIIBIK KACHET-
Tepi 3epTTENTEHIIr XKaIbl MOTIMETTep KenTipuireH. N-(QeHHITHOKApOAMHUH KBIIIKBUTBIHBIH, | -I[KJIOTEeKCHII-3 -1~
STHIIAMHHOINIPON-3-UH- | -1J1 3HUPiHIH MUKPOOHOIOTHSUIBIK OEICEH I a3 FaHa KOHLIEHTPSIIUSHBIH ©31H/A€e JKOFaphl
ekeHiniri kepcerinred. AH-60-2 npenapaT epiTiHAICiHIH aHTUMHUKPOOTHI OEJICEHIIIT] THICTI TOTUTPHUMETHIIBUHIII-
sruamanepunon (IITMBOII) epitinnpiciner 10-sarm 100 ecere meiiin xorapsl Oomgsl. AH-60-2 mpenapaTsiH
MPaKTUKAJIBIK TaiJanaHy Ke3iHAe dKOHOMHKAJBIK THIMIUTTT TYKBIMIBIK KOPABIH CAKTaIyblH apTTHIPY, aybLT IIa-
PYaIIBUIBIFE TaKbUIAAPH! TYCIMIHIH aypyJapAaH, aTal alTKaHAa TaMblp MIpiHALIepiHiH KO3OBIPFBIIITapbIHAH, ©CIII-
©HY KE3CHIHE JKOHE aybll IIapyalllbUIBIFBl OHIMIEPiH caKTay Ke3iHae, OOKCTapablH, Oaraibl Kara3JapAblH CaHUTap-
JIBIK OHJICITYIH ap3aHaaTy eceOiHeH KOJ JKeTKi3yre Oonazpl, eiitkeni AH-60-2 m03achbIiHBIH ©T¢ TOMEH MeJepiepi
najjanaHblUIazbl.

Tyiiin ce3mep: aMUHOALIETHIIEH CIIUPTIHIH THOKapOamMaThl, KapOaMHUH KBIIIKBLIbI, MUKPOOHOJIOTHSIIBIK OeICeH-
JIUTIK, MUKPOOPTaHU3MAEPTe Kapchl Mpernapar.
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MHUKPOBHOJOTMYECKASI AKTUBHOCTD 1-HIUKJIOTEKCWJI-3- T3 TUJIAMHUHOIIPOII-3-UH-
1-NJIOBOT' O 3®UPA N-PEHUWJITUNOKAPBAMHWHOBOU KNCJIOTHI

AnHOTanus. B cTathe npuBeneHs! pe3ysbTaThl CHHTE3a THOKapOamara aMHHOAIETHIICHOBOTO CITUPTA U UCIIbI-
TaHUH €ro MUKPOOHOJIOTMYECKON aKTUBHOCTH IPOTUB I'PHOHBIX KyJIbTYp — BO30OYIHTENEH KOPHEBBIX THUIEH. YcTa-
HOBJICHO, YTO AHTUMHKPOOHOE CPEACTBO Ha OCHOBE |-IIMKIJIOT€KCHII-3-IN3THIIaMUHONPOII-3-1H-1-noBoro 3dupa
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N-¢enunTrnokapOaMUHOBOM KHCIOTHI JaeT 3HAYUTEIHHO BBICOKHA A(PPEKT 3aIUTH OT MHKPOOOB IIPH BeChMa MaJIbIX
KOHIICHTpalusIX. AHTUMHUKPOOHAass aKTUBHOCTH pacTBopa cpenctBa AH-60-2 okazamocs ot 10 mo 100 pa3 Bbime
COOTBETCTBYIOIIETO PACTBOPA MOTUTPUMETHIBHHII THHIIIHIIEprAoia ([ITMBOII). [Ipn npakTHYecKoM UCIONB30-
Banuu npenapata AH-60-2 sxoHoMuueckuii 3pdexT MoKeT ObITh AOCTUTHYT 3a CHET IMOBBIIICHUS COXPaHHOCTH
CEMEHHOTO (DOH/A, CHIIKEHHUS TIOTEPh yPOXKask CEIbCKOXO03AHCTBEHHBIX KYIbTYpP OT O0JIE3HEH, B YACTHOCTH OT BO30Y-
JUTeNell KOPHEBBIX THUJIEH, B IEPUOJ] BETETAIIMK M BO BPEMsI XPaHEHUs! CEIbXO3IPOLYKTOB, yACIIEBICHUS CaHOOpa-
OOTKM MOMEIIeHN, OOKCOB, IEHHBIX OyMar, OCKOJIBbKY MCIOJIB3YIOTCSl BeChbMa HU3KKE 103upoBKkU AH-60-2.

KirueBble cjioBa: THokapOaMaT aMUHOAIICTUIICHOBOTO CIIMPTA, KAPOAMUHOBBIC KHCIOThI, MUKPOOHOIOTHYEC-
Kasi aKTUBHOCTh, AaHTUMHUKPOOHOE CPEJICTBO.
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