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The conditions for preparing certain 8-dialkylaminoethyl(2-pyridyl)sulfides and their quaternary salts are
investigated.

Alkyl halides add to B-dialkylaminoethyl(2~pyridyl)sulfides in a 1:1 molar ratio, and the point of addi-
tion depends on the structure of the 2-pyridylsulfides, viz., the nature of the groups at the tertiary ali-
phatic amino group and the basicity of the cyclic nitrogen atom.

Quaternary ammonium salts of certain heterocyclic compounds, inter alia pyridine, that contain the
—NHCH:;CH;NR; and O—CH;CHsNR, groups, are biologically active [2-9]. The present paper deals with the
preparation of a series of salts of certain B~dialkylaminoethyl(2-pyridyl)sulfides having the general formula:

BN ,
l SCHZCHzN/R
N \R'

L

I R=H, R'=CH,;; Il R=H, R'=CH; I R=NO; R'=CH; IV R=NO,,
R/=C2H5.

The suifides are synihesized by known methods (Table 1), 2-Mercaptopyridines and g-dialkylamincethylchlorides
are brought to react in equimolecular amounts, by heating at various pH values in water or alcohol. Sulfides III and IV
are also obtained from 5-nitro-2-chloropyridine and the appropriate f-dialkylaminoethylmercaptans, The structure of
the sulfides is confirmed by their ir absorption spectra, containing well-marked absorptions in the regions 1580 and 1100-
1135 cm ™Y, Unlike 4-pyridylsulfides of the same composition [10], the resultant 2-pyridylsulfides give monoquaternary
compounds with methyl and ethyl iodides. It can be assumed that in 2-pyridylsulfides, unlike 4-pyridylsuliides, the
alkyl group is not coplanar, and that this prevents two alkyl halide molecules from being added. A non-coplanar struc-
ture has previously been observed for phenyl(2-pyridyl)sulfide.

TABLE 1

Dialkylaminoethyl(2-pyridyl}sulfides

. Bp,°C Found, % | Calc., %
Compound Mp, C | (Pressure,| Formula
- mm}) N S N S
Dimethylaminoethyl(2-
pyridyDsulfide |
M., oo v — 9193 CoH 14 NoS* 1524 { 17,72 | 15.37 | 17.59
. . : 3) \ 15.03 | 17,91
Diethylaminoethyl(2~ -
pyridylsnlfide |
(I . v v v v v . — | 130—132 . Cy HigNpS** 13.33 | 15.46 | 13.32| 15.24
. ! (4) 13.48 | 15.68
Dimethylamincethyl(5-
nitro-2-pyridyl)- , ‘!
sulfide (II1) . . . . .| 40—42 — | CoHiN:0:$ 1811 ] 14.13") 1850 | 14.11
. ' 18.43 | 14.43
Diethylaminoethyl(5- \
nitro-2-pyridyl)- ‘
sulfide (IV) . « . . .| 8052 — 1 CyH;NsOsS | 16,21 | 12.63
\ 16.48 12.90l 16.46 | 12.56

42 0,951, nf 1.560; MRy 56.3, calc. MRp 55.63.

*df' 1,018, nf 1.54005 MRp 64.56, calc. MRp 64. 84,

*For p_a?;E_VI see [1].
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The quaternary salts prepared (Table 2) have various
structures, depending on whether it is the nirogen of the het-
erocyclic ring or that of the aliphatic chain that participates
in salt formation. The intensities of the above-mentioned ab-
sorption bands in the ir spectra of the sulfides are practically
identical. This makesit possible to draw conclusions regarding
the nitrogen atoms taking part in salt formation from the
change in intensity of the appropriate absorption band in the
spectra of the quaternary salts. Thus, a significant change
in intensity (lowering of the maximum) of the absorption
bands is found in the regions 1580 and 1100 cm~! for the
spectrum of the methiodide of sulfide I, at 1580 cm=! for
for the methiodide of sulfide II, and in the region 1100
em™! for the methiodides of sulfides III and IV.

This shows that when R=H and R"=CHj, both nitrogen
atoms participate in salt formation. Then the reaction prod-
uct is a mixture of two quaternary salts of the same compo-
sition. When R=H, R”"=CyHj, this kind of salt is formed
because of the nitrogen atom of the heterocyclic ring. Ob-
viously, in this case the steric effect of the ethyl groups
prevents addition of the alkyl halides to the nitrogen of the
aliphatic chain. When R=NOy, R’=CH; and CsHj5 .
salt formation involves the nitrogen atom of the aliphatic
chain. The decrease in basicity of the nitrogen atom of the
heterocyclic ring, due to the electron-acceptor effect of
the nitro group, evidently conditions its passivity in salt
formation. The absorption specira of the ethiodides were not
observed, but it is to be assumed that they are similar in
structure to those of the methiodides.

EXPERIMENTAL*

Synthesis of the sulfides. I and II are obtained by re-
fluxing a solution of 2-mercaptopyridine [11] with an equi-
molecular amount of dialkylaminoethylchloride hydrochloride
and sodium hydroxide for 2 hir, At the end of reaction the
sodium chloride is filtered out, the alcohol taken off, and
the residue vacuum-distilled. Sulfide yield 70-75%. To pre=-
pare Il and IV, equimolecular amounts of 5-pitro-2-chloro-
pyridine [12] and the appropriate 8 -dialkylaminomercaptan
are used in the reaction mixture. Reaction takes place in al-
cohol either at the boiling point of the mixture or at 15-20°,
The reaction mixture is cooled to 0-3°, the precipitate fil-
tered off, washed a few times with.hot acetone, and recrys-
tallized from alcohol. Hydrochloride yield 65-80%, III and
IV are precipitated quantitatively when aqueous solutions of
the hydrochlorides are neutralized with sodium bicarbonate,

Preparing the quaternary salts, Sulfides I, 111, and IV
are reacted with three times the theoretical amount of alkyl
halide in alcohol at room temperature or under reflux. At
room temperature reaction takes 3-5 days, at boiling temper-
ature 1-2 hr. The precipitate of quaternary salt is filtered off,
and recrystallized from alcohol, The yield is almost quanti-
tative.

Heating IT with alkyl halides gives resinous, brown sub-
stances, from which it is impossible to separate the desired
individual product. Hence reaction is effected at 15°,

*With N. Yu. Stepanova and L. A. Zelenska.
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TABLE 2

Quaternary salts of dialkylaminoethyl(2-pyridyl)sulfides
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9.29%%, Calculated: S 9.46%.

*Found: S 9.13;

8.43%. Calculated: S 8.36%
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**Found: S 8.31



REFERENCES

A. V. Voropaeva and Kh. Sh. Gibilyaev, ZhOKh, 34, 1548, 1964.

W. Haugs and A. P. Skouby, Acta Pharmacol. Toxicol., 13, 1405, 1951.
G. F. Grail and L. E. Tenenbaum, J. Am. Chem. Soc., 74, 1313, 1952,
J. F. Reinhard, E. T. Kimura, andJ, V. Scudi, J. Pharmacol. Exp. Therap., 103, 288, 1951,
I. M. Sharapov, Farmakol. i toksikol., no. 6, 9, 1957,

I. M. Sharapov, Farmakol. i toksikol., no. 1, 19, 1958.

I. M. Sharapov, Farmakol. i toksikol., no. 6, 631, 1962,

Kar, S, H. Agarwol, Indian J. Med. Res., 48, 451, 1960.

H, Bretnerick and G. E, Lee, Nature, 184, 1707, 1959,

C. Musante and L. Fabbrini, Gazz. chim. ital., 84, 584, 1954,

11. J. R. Thirtee, J. Chem. Soc., 9, 1914,

12, C. Rath, Anpn., 487, 105, 1931,

© 00 ~1 O U 00 D) b

p—
<

30 April 1964 Leningrad Chemical-Pharmaceutical Institute

179



