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SYNTHESIS OF NEW DERIVATIVES
OF PHENYLOXYPROPARGYL PIPERIDINES

Abstract. 4-(3-phenoxyprop-1-yn-1-yl)piperidine-4-ol has been obtained by conden-
sation of 1-methyl-piperidine-4-one with phenoxypropargyl in the Favorsky reaction con-
ditions in absolute benzene, in the presence of a fivefold excess of powdered technical
KOH at the ratio of piperidone-4:phenoxypropargyl = 1:1.5. Upon acylation of tertiary
phenoxypropynyl piperidol by cyclobutane-, cyclopentane-, cyclohexanecarbonyl
chlorides in dioxane at the room temperature or upon heating, the corresponding hydro-
chlorides of esters have been formed. The structure of the synthesized compounds has
been confirmed by the NMR and X-ray spectroscopy data.

Key words: phenoxypropargylpiperidine-4-ol, cyclobutane-, cyclopentane-, cyclo-
hexanecarbonyl chlorides, esters.

The search of new compounds for antimicrobial and virucidal activities,
including those capable of inducing a reversion of medicine susceptibility, is
related to the priority direction for the development of new anti-infective medi-
cinal preparations. The topicality of the research, despite of a large range of anti-
bacterial remedies available, is connected, first and foremost, with a high adap-
tability of pathogenic organisms to medicinal preparations, including antibiotics
[1-3].

The directed construction of new molecules from pharmacophore structural
fragments, among which the saturated nitrogenous heterocycles play the leading
role, being synthetic analogues of natural alkaloids, is deemed to be an efficient
way of searching for effective biologically active compounds (BAS). Alkyloxy-,
aryloxy- and heteroaryloxypropinylcarbinols, various by their structure [4-7],
have proved to be convenient reactive “building blocks” in the organic synthesis,
including those for BAS.

The current situation in organic chemistry reflects the lack of new leader
structures, which may be optimized to therapeutically useful preparations. The
scientific research, aimed at creating new materials for practical medicine and
agriculture, is of top priority in the entire world.

The basis for the present studies has been a high biological activity of the
previously synthesized esters of 1-(2-ethoxyethyl)-4-hydroxy-4-[3-(aryloxy)pro-
pyn-1-yl]piperidines [8] and piperidine-containing esters of cyclopropanecar-
boxylic acid [9-12].
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A directed introduction of a cyclopropanecarbonyl fragment into the
phenoxypropylpiperidine structure has lead to the compounds of an anti-infective
activity. It has been shown, that hydrochloride of 1-methyl-4-(3-phenoxypropyn-
1-yI)-4-cyclopropanecarbonyloxypiperidine with the code AIP-36, displays an
antimicrobial activity in relation to all seven archival strains of microorganisms,
used in the experiment: Escherichia coli ATCC 25922, Klebsiella pneumoniae
ATCC 10031, Candida albicans ATCC 10231 in the concentration (MIC) of
1000 pg/ml, and in relation to Escherichia coli ATCC-BAA-196, Klebsiella pneu-
moniae ATCC 700603, Staphylococcus aureus ATCC 6538-P, Staphylococcus
aureus ATCC-BAA-39 in the concentration (MIC) of 2000 pg/ml. Hydrochloride
of 1-propyl-4-(3-phenoxyprop-1-yn-1-yl)-4-cyclopropanecarbonyloxypiperidine/
with the code AIP-37, suppresses the growth of 6 strains of microorganisms [9-14].

The present work aims the directed synthesis of new phenoxypropargyl-
piperidines with a potential antibacterial activity by varying the nature of an
acyloxy group and introducing additional pharmacophors, the fragments of small
cycles — cyclobutane-, cyclopentane-, cyclohexanecarbonyls, into the molecules.

Condensation of 1-methyl-4-oxopiperidine (1) with phenoxypropargyl in the
Favorsky reaction conditions [13, 14] leads to a tertiary phenoxypropargy! alco-
hol (2).
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Phenyloxypropynylpiperidol has been obtained with good yield (table 1)
with the following optimum paraneters of the reaction: a ratio of piperido-
ne:phenyloxypropine = 1:5, absolute benzene, a fivefold excess of technical
caustic potassium.

Acylation of phenoxypropynyl piperidol (2) by cyclobutane-, cyclopentane-,
cyclohexanecarbonyl chlorides, taken in excess, is carried out at the room
temperature or upon heating in dioxane. The esters of cyclobutane-, cyclopentane-
, cyclohexanecarboxylic acids (3-5) are crystalline powders of white, cream color,
easily soluble in water, ethanol, and acetone.

The composition and structure of the synthesized compounds (2-5) have been
confirmed by elemental analysis, IR spectroscopy, “*C NMR-spectroscopy,
individuality has been confirmed by TLC (table 1).
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Table 1 — The yields and physical and chemical characteristics of the compounds 2-5

. -1
Compound YIOZId’ Ry t Tcp R spectrijm, il Empirical formula
OH C=0 of ester
2 74.6 0.27 84-86 3414 - C15H1gNO,
3 68.31 0.82 140-143 - 1735 CyoH6NO;CI
4 72.1 0.91 163-165 - 1736 C,1HpsNO;CI
5 24.6 0.83 181-183 - 1737 CH3zNOCI

In the IR spectrum of piperidol (2), absorption bands of stretch vibrations of
a hydroxyl group are observed in the region of 3414 cv™, and that of the aromatic
ring — in the region of 617-774 cm™. Intensive absorption bands in the region of
1735-1737 cm™, caused by C = O vibrations of an ester group, testify to the for-
mation of the target esters of 4-phenoxypropynyl piperidols-4 of cyclobutane-,
cyclopentane-, cyclohexanecarboxylic acids (3-5).

Table 2 shows the values of chemical shifts of carbons, which fully confirm
the carbon composition of esters of 4-phenoxypropynyl piperidols-4 of cyclo-
butane-, cyclopentane-, cyclohexanecarboxylic acids (3-5).

Table 2 — The values of chemical shifts of carbon atoms in *C NMR- spectra of esters
of 4-phenoxypropynyl piperidine-4-ols of cyclobutane-, cyclopentane-,
cyclohexanecarboxylic acids (3-5)

Com Chemical shift (CDCls), §, ppm.
pOUnd C3,5 CZ,G C4 CH CH2 Cc=0 =C- C4'CE O-CHZ OPh N-CH3
CH,
3 | 33.83 [48.69(72.35| 42.35; | 18.22; |173.22|81.88 | 86.07 | 56.01 | 115.58; | 37.96
cyclo- | 25.03 121.86;
butane | cyclo- 129.98;
butane 157.67
4 |36.37;|56.03;|78.38| 50.83 | 25.85; |[174.36|81.72 | 91.16 | 61.02 | 115.47; | 48.85
36.54 |56.16 cyclo- | 29.83 121.72;
pentane | cyclo- 130.01;
pentane 157.89
5 |33.15;(50.17;(80.04| 42.76 | 25.31; |174.36|70.84 | 81.74 | 56.03 | 115.48; | 48.85
33.80 |50.84 cyclo- | 25.77; 121.79;
hexane | 28.85 129.92;
cyclo- 157.59
hexane

In the ®C NMR spectra (table 2) of cyclobutane-, cyclopentane-, cyclo-
hexane- carbonyloxy derivatives (3-5), singlet signals of carbon atoms of the ester
carbonyl region are observed in the region of 173.22-174.36 ppm, a singlet signal
of C, resonates in the region of 72.35 -80.04 ppm, a carbon atom of a methylene
group of the propylene fragment is observed in the region of 56.01-61.02 ppm.
The weak-field region (115-157 ppm.) of the spectra is “populated” by the signals
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of aromatic carbons. The signals in the region of 18.22-29.83 ppm. and 42.35-
50.83 ppm. are assigned to carbons of the cyclobutane, cyclopentane, cyclo-
hexane rings. Besides, there is a doublet set of Cs5and C, signals, respectively,
in the region of 33.80-36.54 ppm. and 48.69-56.16 ppm. of the piperidine cycle,
associated with a slow inversion of the latter due to the bulky substituents at C,.

EXPERIMENTAL CHEMICAL PART

The course of the reaction and individuality of the compounds were
controlled by TLC on aluminum oxide of the 111 degree of activity, with the deve-
lopment of spots by iodine vapors. The IR spectra were recorded on a Nicolet
5700 spectrometer in a thin layer between the KBr plates. *H and **C NMR spec-
tra were recorded on a JINM-ECA400 spectrometer of the company JEOL (400
and 100,8 MHz, respectively) in CDCl;, HMDS was used as an internal standard.

1-methyl-4-(3-phenoxypropyn-1-yl)-4-hydroxypiperidine  (2). 1485 g
(0.2652 mol.) of powdered potassium hydroxide in 40 ml. of absolute benzene
was introduced into a flat bottom flask, after 10 min. 34.03 ml. (0.2652 mol.) of
3-phenoxypropine-1 in 40 ml. of absolute benzene was slowly added dropwise
upon stirring. Herewith, a slight heating and change of color of the solution were
observed. After 30 min. a solution of 10 g (0.0884 mol.) of 1-methyl-piperidine-
4-one in 30 ml. of absolute benzene was added dropwise. The reaction mixture
was stirred for 5-6 hours at the room temperature. The reaction course was
controlled by TLC. 150 ml. of distilled water was added to the reaction mixture,
the layers were separated. The aqueous layer was extracted with benzene. The
combined organic layers were washed with a 10% solution of hydrochloric acid,
and the aqueous-acidic layer was extracted with benzene for the complete
removal of the neutral products. Then it was alkalinized with a saturated solution
of sodium hydroxide NaOH, extracted with benzene, and dried over magnesium
sulfate. The drying agent was filtered, the solvent was vaporized, and the residue
was re-crystallized from hexane. 17.51 g (74.6% of the theoretic value) of alcohol
(2) was obtained in the form of white crystals, m.p. 84-86 °C, R 0.27 (eluent -
benzene:dioxane-4:1).

Hydrochloride of 1-methyl-4-(3-phenoxypropyn-1-yl)-4-cyclobutanecarbo-
nyloxypiperidine (3). A solution of 1.05 ml. (0.0092 mol.) of cyclobutanecarbonyl
chloride in absolute dioxane was slowly added upon stirring to a solution of 1.5 ¢
(0.0061 mol.) of 1-methyl-4- (3-phenoxypropyn-1-yl)-4-hydroxypiperidine (2) in
absolute dioxane. Herewith, a heating of the reaction mixture was observed. The
mixture was kept at the room temperature for 24 hours. The reaction course was
controlled by TLC. The solvent was removed. The residue was washed with
diethyl ether, re-crystallized from isopropanol. 1.52 g (68.31% of the theoretical
value) of hydrochloride of 1-methyl-4-(3-phenoxypropyn-1-yl)-4-cyclobutanecar-
bonyloxypiperidine (3) was obtained in the form of crystals, m.p. 140-143 °C, R;
0.82 (Al,Og, eluent - benzene:dioxane - 3:2).
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Hydrochloride of 1-methyl-4-(3-phenoxypropyn-1-yl)-4-cyclopentanecarbo-
nyloxypiperidine (4). A solution of 1.11 ml. (0.00915 mol.) of cyclopentanecar-
bonyl chloride in absolute dioxane was slowly added upon stirring to a solution of
1.5 g (0.0061 mol.) of 1-methyl-4-(3-phenoxypropyn-1-yl)-4-hydroxypiperidine
(2) in absolute dioxane. Herewith, a heating of the reaction mixture was observed.
The mixture was kept at the room temperature for 24 hours. The reaction course
was controlled by TLC. The solvent was removed, and the residue was washed
with diethyl ether, re-crystallized from isopropanol. 1.66 g (72.1% of the theoretic
value) of hydrochloride of 1-methyl-4-(3-phenoxypropyn-1-yl)-4-cyclopentane-
carbonyloxypiperidine (4) was obtained in the form of crystals, m.p. 163-165 °C,
Rf 0.91 (Al,O3, eluent - benzene:dioxane - 4:1).

Hydrochloride of 1-methyl-4-(3-phenoxypropyn-1-yl)-4-cyclohexanecarbo-
nyloxypiperidine (5). 1.5 g (0.007 mol.) of 1-methyl-4-(3-phenoxypropyn-1-yl)-4-
hydroxypiperidine (2) was dissolved in a small amount of absolute dioxane, then
a solution of 1.26 ml. (0.014 mol.) of cyclohexanecarbonyl chloride in absolute
dioxane was added. Herewith, a heating of the reaction mixture and change of
color of the solution from light yellow to light brown were observed. The mixture
was held overnight at the room temperature. The solvent was removed, and the
residue was re-crystallized from isopropanol. 1.5 g (24.6% of the theoretical
value) of hydrochloride of 1-methyl-4-(3-phenoxypropyn-1-yl)-4-cyclohexane-
carbonyloxypiperidine (5) was obtained, mp. 181-183 °C, R; 0.83 (Al,Os, eluent -
diethyl ether).

The work has been performed within the frames of the grant financing of the
Ministry of Education and Science of the Republic of Kazakhstan No. AP05131065.
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Pe3rome
I'. C. Axmemosa, ¥. b. Hcaesa, K. /. Ilipanues, H. B. Kopomeyxas, O. T. Ceiinxanos

OEHUIJIOKCUITPOITAPT MJIIUITEPUIVHIEP KATAPBIHBIH,
KAHA TYBIHABIITAPBIH CUHTE3AEY

daBopckuii peakusIChl JKarmaalbiHAa l-MeTwi-nunepuanH-4-0H- JbI a0COMIOTTHI
Oenzonza Oec ece apThIK Meuuiepiae ainbiHFaH TexHUKaiIblK KOH yHTOFbl KaThICHIHIA,
nunepuaioH-4:peHokcunpopraprun = 1:1,5 kareiHacbiHAa (HEHOKCHITPOIAPTHIMEH KOH-
JICHCAIMSIAY apKbUTBI coiikecinie 4-(3-peHokcumnpor-1-un-1-mn)nunepuann-4-oi anbiH-
JbL. YTIHOIUK (PCHOKCUIPONTMHUIIII THIIEPUIONABI ITUKIO0YTaH-, IUKJIONCHTaH-, [TUK-
JIOreKCaHKapOOHWIIXJIOPUATEPMEH AMOKCaH/a allliIupiiey KesiHae OeiiMe TemIiiepaTypa-
CBIHIA HEMece KBI3ABIpFaHa COWKeciHIe Kypaeni 3(upiepaiH ruapoXIIOpUATepi TY3i-
neni. CuHTE3ENTeH KOCBUTBICTapABIH KypbUTbIMEL IMP sxone UK crnexTpockomust ap-
KBUIBI QJIENAEHI].

Tyiin ce3aep: (eHOKCHIIPOIAPTMINUIEPUANH-4-071, ITUKIO0yTaH-, IIUKIONEHTaH-,
LUKJIOreKCaHApOOHMIIXJIOPUATED, KypAei adupiep.

Pe3zrome
I'. C. Axmemosa, V. b. Hcaesa, K. J]. IIpanues, H. B. Kopomeyxas, O. T. Cetinxanog

CHUHTE3 HOBBIX ITPOM3BOHBIX PAJTA
OEHUJIIOKCUITPOITAPT MIJITTUITEPUJTUHOB

Konpencauueit 1-merun-nunepuauH-4-ona C (QEHOKCHUIIPONIAPTUIOM B YCIOBHSX
peakuun PaBopckoro B aOCONIOTHOM OEH30JI€ B IPUCYTCTBUH ISITHKPATHOTO HM30BITKA
nopokoo6paznoro texuudeckoro KOH npu cooTHomeHnn numnepuioH-4:peHoKcupop-
naprun = 1:1,5 nonydeHn coorBercTByIOIMiA 4-(3-(heHokcunpon-1-un-1-un)nunepuaua-4-
oi1. [lpy aumIIMpoBaHUH TPETUYHOTO (PEHOKCHITPOITMHUIIOBOTO ITUIIEPUI0IIa IIMKIO0YTaH-,
LUKJIOIICHTAH-, IIMKJIOTreKCaHKapOOHWIXIIOPHIaMH B IUOKCAHE IIPH KOMHATHOM TeMIiepa-
Type WM HarpeBaHUH 00pa3yoTCsi COOTBETCTBYIOIIIE THAPOXIOPHIBI CIOKHBIX 3()UPOB.
CTpoeHHE CHHTE3UPOBAHHBIX COCOMHEHHH ITONTBEPXKICHBI AaHHBIMU CHEKTPOCKOIIHH
SIMP u UKC.

KaioueBbie cioBa: GeHOKCHUIIPONAPTMIITUIIEPUANH-4-011, IUKIO0YTaH-, IIUKJIONCH-
TaH-, LUKJIOTEeKCAaHAPOOHMIXJIOPHIBI, CIIOKHBIE dPHUPBHI.
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