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Abstract—1-Chloro-2,3-epoxypropane and 2,3-epoxypropyl carboxylates react with pyridinium carboxylates
and phosphonates, yieldiny-alkylated pyridinium salts.

2-Hydroxy-3-ammoniopropyl alkyl (or aryl) ethers  As substrates we used 1-chloro-2,3-epoxypropane
and esters of the general formulaexhibit diverse (VI) and 2,3-epoxypropyl choxylates, and the
pharmacological activity and are widely used inreagents were pyridine salts with 2-hydroxybenzoic,
medicine. Pyridiniopropyl ethers and estdis are perfluoropentanoic, andw-hydroxyphenylacetic
structural analogs df, which combine hydroxypropyl (mandelic) acids and 6-chloro-2-hydroxy-4-phenyl-
and pyridinium salt fragments and are promising from2H-1,21°-benzoxaphosphinine 2-oxide (cpounds
the viewpoint of searching for new pharmacologicallyVila-Viid ).
active compounds.
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The present communication describes the synthesis oH
of compoundsll starting from 1-chloro-2,3-epoxy- v
propane and 2,3-epoxypropyl carboxylates. Hayes
et al. [1] reported on the preparation of pyridinium  variation of the reaction conditions showed that
salts on the basis of epoxy derivatives [N:(2-Hy-  the optimal temperature of the reaction of pyridinium
droxycyclohexyl)pyridium salty were obtained from salts Vila-VIld with chloromethyloxiraneV! is
1,2-epoxycyclohexanél() and pyridium perchlorates 18 20°C. In this case longer reaction time is com-
and p-toluenesulfonates. It was presumed that th@ensated by the absence of by-products which could
reaction involves intermediate formation of OXOﬂiumbe formed at elevated temperature, and the yield of
ion like IV (Scheme 1). target productsVllla —-VIlld is nearly quantitative

We have studied the possibility of involving in this (Scheme 2). The structure of saidlla —-VIlld was
reaction substituted epoxy derivatives and pyridinggroved by IR spectroscopy. The IR spectraviiia —
salts with substituted carboxylic and phosphonic acid¥Illd contained bands typical of hydroxy group and
in order to extend its synthetic potential. pyridinium ring (see Experimental).
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Table 1. 3C{!H} and 13C NMR spectra oN-(3-chloro-2-hydroxypropyl)pyridinium perfluoropentanoatélip )

Atom Chemical shiftsds, ppm Coupling constants], Hz

c° 146.68 br.s (br.d.m) 191.2 (HO®)

cm 128.96 s (d.d.d.d) 175.6 (HC"), 7.5 (HC™"CC™), 3.4 (HCC™M), 1.3 (HACM
cP 147.08 s (d.m) 171.8 (H@®), 5.9-6.1 (HCCCP)

CH.CI 46.37 s (t.m) 151.8 (HC), 1.5 (HCC)

CHOH 71.01 s (d.m) 147.1 (HC), 3.0 (HOC), 3.0 (HCC)

CH,N* 65.25 br.s (t.m) 145.6 (HC), 4.5 (HCC)

CoO 162.36 br.t (br.t) 23.9 (FCC)

CF; 118.82 qg.t (g.t) 288.0 (FC), 33.6 (FCC)

CF,COO 110.72 br.t.t (br.t.t) 265.7-266.5 (FC), 36.0 (FCC)

CFCF, 110.22 br.t.q.t (br.t.g.®) 268.5 (FC), 35.638.0 (FCC), 35.038.0 (FCC)
CF,CCOO 112.05 br.t.t (br.t.H 266.0 (FC), 32.5 (FCC), 32.5 (FCC)

2 Hereinafter, the spliting mode in th&C NMR spectrum is given in parentheses.
P Apparent triplet of quintets; approximate values ﬁL,C are given because of signal overlap.
¢ Apparent triplet of sextets.

The structure of product¥llla —VIlld was also data [24]. The chemical shifts and coupling constants
confirmed by'*C NMR spectroscopy using safllb were in full agreement with those reported falkyl-
as an example (Table 1). #8C NMR spectrum con- pyridinium derivatives.

tains signals corresponding to the opened oxirane ring, pyridinium salts Villa —VIlld possess a fairly
whose multiplicities are consistent with the proton|apile chlorine atom and are therefore convenient
enVIro+nm_ent. The relatively dOWﬂfle'ld position of thereagents for preparation of carboxylic acid esters
CH,N™ signal §c 65.25 ppm against usual valueyia alkylation of the corresponding potassium car-
44.6-60.8 ppm [2]) should be noted, which may behoxylates. By reactions of potassium pyridine-3-car-
explained by joint deshielding effect of tfiehydroxy  poxylate (X) with compoundsVilla, Viiib , and
group and pyridinium fragment. Signals from carbonviiid on moderate heating in DMF (580°C) we
nuclei of the perfluoropentanoate ion appear in a wealhtained novel ester&a-Xc in quantitative yield
field and are split due to coupling with fluorine (Scheme 3). Their structure was confirmed by IR
through one 0c F = 260-290 Hz) and two bonds spectroscopy and also by tHEC NMR spectra of
(“Jc g 26-34 Hz). Signals from carbon atoms of theproductsXa andXc (Tables 2, 3). Compoundéa—Xc
pyridine ring were identified on the basis of pUinShedshowed in the IR Spectra a Strong band at 1730
1740 cm?, which is typical of ester carbonyl. The

Scheme 2. 13C NMR spectra were interpreted with account taken
; of the above data, signal multipiiees, and also

CICH,—CH—CH, + H+NC\> X~ published data on derivatives of pyridine, nicotinic
N = acid, salicylic acid [24], and 6-chloro-2-hydroxy-4-

phenyl-H-1,21°-benzoxaphosphinine 2-oxide [5],

vi Vila-VIId including the corresponding anions. Mild conditions

N of the reaction shown in Scheme 3 allowed us to

E—— ClCHz—CH—CHz—ND X" effect esterification of carboxylic acids having labile
(l)H — functional groups in the carbon chain. In such a way,

from sodium £)-12-hydroxy-9-octadecenoat¥l() we

Vitla-VItd synthesized esteKlla (Scheme 4).

X = 2-HOG,H,COO (@), C,F,COO (), PhCH(OH)COO ¢), Another group of epoxy derivatives examined in
o the present work included 2,3-epoxypropyl car-
N4 boxylates. As with chloromethyloxiran€l, opening
/@%\O (d). of the epoxy ring in 2,3-epoxypropyl esters occurs
cl under mild conditions, and the products were formed
Ph in quantitative yields. No tarring of the reaction
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Scheme 3.
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mixtures was observed. Starting from es¥i and Pyridinium salts Vlla-VIic were prepared by
pyridinium saltsVlla, VIlb , andVIld , we obtained heating equimolar amounts of pyridine and the corre-
3-pyridiniopropy! ¢)-12-hydroxy-9-octadecenoates sponding acid in dry diethyl ether. 2,3-Epoxypropyl
Xlla, Xllb, and Xlld (Scheme 5). Their structure (2)-12-hydroxy-9-octadecenoatI{l ) was prepared
was confirmed by the data of elemental analysis antly the procedure reported in [6].

IR spectroscopy. Reaction of 1-chloro-2,3-epoxypropane (V1) with
pyridinium 2-hydroxybenzoate (VIla). A mixture of
EXPERIMENTAL 1.8 ml (19.5 mmol) of chloromethyloxiran! and

5 g (23 mmol) of saltvlla in 5 ml of pyridine was
The IR spectra were recorded on a UR-20 specept for 2 days at 2@ until it became homogeneous.
trometer from samples prepared as films between KBThe solvent was distilled off under reduced pressure
plates. The'>C and ®C{'H} NMR spectra were to obtain 6.7 g of 1-(3-chloro-2-hydroxypropyl)pyri-
obtained on a Bruker MSL-400 instrument operatinglinium 2-hydroxybenzoateV{lla ) as an oily sub-
at 100.6 MHz in methanad, at 33C. The reaction stance.R; 0.44. IR spectrumy, cmt: 665, 685, 710,
mixtures and products were analyzed by TLC on/25, 1100, 1130, 1145, 1163, 1193 1220, 1255,
Silufol plates (Czechia, Kavalier) using Me©GARcOH 1300, 1330, 1386, 1460, 1489; 1590, 1612, 1632,
(1:3) as eluent; spots were visualized under UV lightt675, 1720 sh (€N, C=C, COQO); 2730-2800,
and with iodine vapor. 2860-2880, 2930, 2970, 3023030 sh, 30683070,
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Table 2. 13C{'H} and *3C NMR spectra of 1-(2-hydroxy-3-nicotinoyloxypropyl)pyridinium 2-hydroxybenzox) (

Atom Chemical shiftsds, ppm Coupling constants) ,, Hz
ct 150.86 s (d.d.d) 181.3 (HA), 11.3(HCHCY), 5.5 (HGECCYH
c? 132.21 s (m) or 126.96 s (br.d.d) a

c 138.46 s (d.d.d) 165.9 (H®), 5.5 (HACC®), 6.3 (HEACC®)
ct 124.41 s (br.d.d) 166.6 (HCG), 7.8-7.9 (HCCH

c® 151.73 br.s (d.d.d.d) 179.6 (HC), 11.0 (HGHC®), 7.3 (HECCY), 3.6-3.7 (HC'CD)
co 146.40 br.s (br.d.m) 190.72-191.2 (HC®)

cm 128.70 br.s (br.d.m) 175.0 (HC"), 7.4 (HC™CC™), 3.2 (HCC™M)
cP 146.66 br.s (br.d.t) 172.2 (H®), 6.2 (HOCCP)

c® 162.34 s (br.d.d) 7.8-8.0 (HC3CcC?), 7.8-8.0 (HCH3CCY)
cto 119.57 s (m) -

clt 131.35 s (d.d) 158.3 (HGY, 8.7-8.8 (HC3cclh

ct? 118.78 s (d.d) 161.3 (HG?, 8.1 (HCG“ccC?

ct3 133.35 s (d.d) 158.0 (HG®), 9.1-9.2 (HC'ccld)

ct 117.05 s (d.d) 159.7 (HG%), 8.1-8.2 (HC*cCl

OCH, 67.13 s (br.t) 149.5 (HC)

CHOH 69.16 s (br.d) 146.5 (HC)

CH,N* 64.99 s (br.t) 145.3 (HC)

CcCoo 175.06 s (br.m) -

(ole]e} 165.85 s (br.m) -

2 Superposition with a component of the''Csignal; J = 6.6 (HC*CCY), 6.6 Hz (HG'CC"9).

3080, 30803090, 3140 £C—H); 3160-3230 (OH).
Found, %: C 57 75; H 4.98; N 4.05.,£H,,CINO,.
Calculated, %: C 58.15; H 5.4; N 4.52.

Salts Vb —VIIId were synthesized in a similar
way. The products were oily substances.

1-(3-Chloro-2-hydroxypropyl)pyridinium per-
fluoropentanoate (VIlIb) was synthesized from
2.69 g (29.1 mmol) of chloromethyloxirang¢l and
10 g (29.2 mmol) of salVIlb . Yield 11.36 g.R; 0.37.
IR spectrum,v, cnT™: 690, 715, 745, 775, 809, 870,
885, 912, 1025 (9—|5N) 1060, 1135 (GOH), 1160,
1196- 1210 (GHsN, CF), 1215 (CF), 12441245,
1300, 1345 (GOH), 1389, 1435, 1450, 1495
(CsHsN), 1590, 1660 (&GN, C=C), 16806-1695
(COO), 3056-3100 &C—H), 3230 (OH).

1-(3-Chloro-2-hydroxypropyl)pyridinium  a-hy-
droxyphenylacetate (VIlic) was synthesized from
7 ml (75.7 mmol) of chloromethyloxirangl and 20 g
(86.5 mmol) of saltVlic . Yield 20.6 g. IR spectrum,
v, cnt: 685, 705, 740, 765, 1030, 1065, 169300,
1120, 11751190 12101225, 1265, 1310, 1340
1360, 1455, 1495; 1580, 1610620, 1632 sh (EN,
C=C), 1741 (COO0), 2706-2750, 28562950, 2970,
3035, 3065, 3098100 &€C-H); 3156-3250 (OH).
Found, %: C 58 64; H 4.99; N 4.14.,81,sCINO,.
Calculated, %: C 58.94; H 5.01; N 4.17.

1-(3-Chloro-2-hydroxypropyl)pyridinium
6-chIoro-2-oxo-4-phenyl-2—|-1,%5-benzoxaphosphi-
nin-2-olate (VIlid) was synthesized from 0.6 ml
(6.49 mmol) of chloromethyloxiran&1 and 2.5 g
(6.72 mmoal) of saItVIId Yield 3.1 9. R 0.67. IR
spectrumy, cnit: 536, 570, 615, 650, 675, 688, 705,
725, 750, 765, 810 825, 870, 950; 1035, 1075, 1120,
1155, 1195 sh, 121a240, 1230, 1270 sh (POC,
C-OH, P=0); 1340 (G-OH); 1380, 1400, 1450,
1490 @C—-H); 1550, 1590, 1640 (€N, C=C,
COO0), 26762700, 27262760, 30463200 £C—H),
3300-3350 (OH). Fand, %: N 2.84; P 6.17.
C,,H,,Cl,NO,P. Calculated, %: N 3.01; P 6.68.

Reaction of potassium 3-pyridinecarboxylate
(IX) with pyridinium salt (Vllla). A mixture of 1 g
(6.2 mmol) of potassium saliX, 1.92 g (6.2 mmol)
of pyridinium salt Villa, and 20 ml of DMF was
heated for 5 h at AC. The solvent was distilled off
under reduced pressure (12 mm), the residue was
dissolved in methanol heated to°&l) the precipitate
of potassium chloride was filtered off, and the filtrate
was evaporated under reduced pressure to isolate
1.91 g of 1-(2-hydroxy-3-nicotinoyloxypropyl)pyridi-
nium 2- hydroxybenzoatexe) as an oily substance.
R 0.28. IR spectrumy, cni’: 745, 765, 1035, 1260,
1285-1290, 1330, 1460, 1490 1592, 1617, 1631,
1670 (G=N, C=C, COQ), 1730 (G=0); 28306-2840,
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Table 3. 13C{'H} and 13C NMR spectra of 1-(2-hydroxy-3-nicotinoyloxypropyl)pyridinium 6-chloro-2-oxo-4-phenyl-
2H-1,2).5-benzoxaphosphinine-2-olateXd)

Atom Chemical shiftsds, ppm Coupling constants], Hz

ct 150.94 br.s (d.d.d) 182.0 (HA), 11.0-11.5 (HCHCY), 5.5 (HCECCY
c? 127.59 br.s (br.m) -

c 138.32 br.s (br.d.d.d) 166.6 (H®), 5.9-6.0 (HC'CC®), 5.9-6.0 (HCCC)
ct 124.83 s (br.d.d) 166.5 (HCG), 7.8 (HCCY

(o 151.16 br.s (br.d.d.d) 179.9 (HG®), 12.0 (HGHC®), 7.3 (HEGCCY)

co 146.54 br.s (br.d.m) 190.1 (HC®)

cm 128.73 s (br.d.d.d) 175.0 (HCM, 7.0-8.0 (HC™CCM), 3.5 (HCC™M)
cP 146.54 br.s (br.d.m) 172.0 (H®), 5.9 (HECC)

c8 122.50 br.d (br.d.d) 165.9 (PC), 158.6 (HC)

c’ 149.02 br.s (br.m) -

c8 126.09 br.d (br.d.d.d) 15.8 (PCcC@®), 8.3 (HECCP), 5.4 (HAICCE)
c® 152.86 br.d (br.m) 6.6 (POC)

cto 121.76 br.d (d.d) 165.0 (HGY, 6.4 (POCEY

clt 130.24 s (d.d) 167.7 (HGY, 6.3 (HCGS3cc

ct? 127.67 s (d.d.d) 11.8 (HGO%c!?), 3.5 (HAC!?), 3.5 (HCSCH?
ct3 128.58 s (d.d) 164.3 (HG3), 5.5 (HCG1cC)

ct 140.44 br.d (br.d.d.t) 16.7 (POCG%, 7.5 (HC%cC), 6.0 (HCECC
ctd 129.27 s (br.d.d.d) 159.7 (HGY), 6.8-6.9 (HC'>CcC'), 6.8-6.9 (HC'CCL)
cle 129.49 s (d.d.d) 161.6 (HE9), 7.5 (HA®CCl®), 1.8 (HCC)

cl’ 129.31 s (d.t) 161.2 (HGY), 7.7 (HG>cclY

OCH, 65.34 br.s (br.t) 146.4-147.0 (HC)

CHOH 71.66 s (br.d) 144.7 (HC)

CH,N* 64.0 s (br.t) 143.2.144.0 (HC)

COoO0 166.27 br.s (br.m) -

2940-2950, 30303040 sh, 3070, 3093100, 3140 1-(2-hydroxy-3-nicotinoyloxypropyl)pyridinium
(C—H); 3300-3350 (OH). Found, %: C 63.26; H 4.98; pentafluoropentanoatexb) as an oily substance.
N 6.27. G;H,oN,O. Calculated, %: C 63.63; H 5.05; R, 0.29. IR spectrumy, cni™: 505, 534, 565, 660,
N 7.07. 686, 705710, 740, 765, 800, 884 1030, 1133, 1195
Following the above procedure, the reaction ofl205, 1210, 123@1240, 1280, 1340, 1380, 1420,
1.47 g (9.13 mmol) of potassium sdK with 4.23 g 1490, 1586, 16041610, 1631, 16691683, 1720,
(9.13 mmol) of pyridinium saltvllld gave 5.03 g 1860-2870, 29252980, 3040, 306@070, 3080
of 1-(2-hydioxy-3-nicotinoyloxypropyl)pyridinium 3090, 32203260 (OH). Found, %: C 43.89; H 3.11.

6-chloro-2-oxo-4-phenyl4a-1,215-benzoxaphosphi- CieH15FgN2Os. Calculated, %: C 43.67; H 2.87.
nin-2-olate é(c) as an oily substanceR 0.21. IR Reaction of compound Vllla with sodium
spectrumy, cmit: 540, 570, 675, 690, 705, 725, 745, (Z)-12-hydroxy-9-octadecenoate (XI).A mixture of
755, 810, 830, 880, 950, 1030, 168090, 1120, 0.87 g (2.97 mmol) of compoun&Illa and 1 g
1140-1152, 12201245, 1282 (RO), 1336, 1386, (2.97 mmol) of saltXl in 10 ml of DMF was heated
1425, 1444, 1473, 14951505 sh, 1551, 1592, for 3 h at 70C. It was then poured into water, and
1610 sh, 1628, 1664673, 1730, 275@780, 2870, the product was extracted into 1-butanol. The extract
2930, 2960, 2980, 3015, 3038040, 30603070, was evaporated under reduced pressure (12 mm) to
3090, 3200, 3350 sh. Found, %: C 57.38; H 4.89pbtain 1.87 g of 1-[2-hydroxy-3-f)-12-hydroxy-9-
N 5.69; Cl 6.98. G,H,,CIN,OsP. Calculated, %: octadecenoyloxy]propyl]pyridinium 2-hydroxyben-
C 57.31; H 4.77; N 5.57; ClI 7.06. zoate Klla) as an oily substancé® 0.31. IR spec-
Likewise, from 6 g (37.27 mmol) of potassium salttrum, v, cni’: 670, 680, 705710, 760, 855, 865,
IX and 16.23 g (37.27 mmol) of pyridinium salt 1040, 1090, 1145, 1164, 1190 {OH, aliph.), 1220,
VIlIlb in 140 ml of DMF we obtained 18.5 g of 1250-1260 (G-OH, arom.), 12951310, 13301345,
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1385, 1410 sh, 1420 sh, 1465, 1485, 158580 sh,

1590, 1615, 1630, 1680 &, COO), 1710, 1725
1740 (G=0), 3020-3140 £C-H), 26006-2800, 3200
3300 (OH). Found %: C 69.03; H 8.43561,JNO;.
Calculated, %: C 69.33; H 8.63.

Reaction of 2,3-epoxypropy! ¥)-12-hydroxy-9-
octadecenoate (XIll) with salt Vlla. A mixture of

429

1082 (G-OH, POC); 1120, 1166, 1170190, 1236
1240, 1250 sh, 1280 (POC, POO), 1340, 1400, 1460,
1472, 1495; 1555, 1580, 1595, 1607, 1640=(0),
1740 (G=0); 3015-3040, 3075, 3098100, 3136
3140 £C—H), 3230-3240 (OH). Found, %: C 63.98;

H 7.17. GgHsCINO,P. Calculated, %: C 64.18;
N 7.78.

1 g (2.79 mmol) of esteXlll and 0.47 g (2.79 mmol)
of saltVlla in 10 ml of pyridine was kept for 2 days
at 20C (until the reaction was complete accorldlng

to the TLC data). The solvent was distilled off under-
reduced pressure (12 mm) to obtain 1.45 g of 0|Iy

pyridinium salt Xlla .
1-[2-Hydroxy-3-[(Z)-12-hydroxy-9-octadecenoyl-
oxy]propyl]pyridinium perfluoropentanoate (Xlb)

was obtained in a similar way from 2 g (5.83 mmol)3

of salt VIIb and 2.09 g (5.83 mmol) of esteflll .
Yield 3 97 g. Oily substanceR; 0.18. IR spectrum,
v, et 690, 720, 730, 750, 760, 780, 812, 870, 887,
1030, 1060 1135 (€OH), 1166-1170, 11961210
(C-F), 1215, 12351245 (C-F), 1300, 1345
(C—-OH), 1382, 1480, 1493, 1585, 1640, 1680 sh,
1690 (G=C, COO0), 17301740 (G=0); 30106-3020,
3070, 3095, 3140<C—-H); 3350 (OH). Found, %:
C 52.05; H 6.17. GH4,FgNOg. Calculated, %:
C 52.55; H 6.47.
1-[2-Hydroxy-3-[(Z)-12-hydroxy-9-octadecenoyl-
oxy]propyl]pyridinium 6-chloro-2-oxo-4-phenyl-
2H-1,20°>-benzoxaphosphinin-2-olate (XIId) was

synthesized in a similar way from 2 g (5.36 mmol) ofe.

saltVild and 1.92 g (5.36 mmol) of estedll . Yleld
3.43 g. Oily substancdz; 0.67. IR spectrumy, cnit

4.

5.
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