Russian Journal of Organic Chemistry, Vol. 40, No. 8, 2004, pp. 1224—1225. Translated from Zhurnal Organicheskoi Khimii, Vol. 40, No. 8, 2004,

pp. 1271-1272.
Original Russian Text Copyright © 2004 by Tyrkov, Yumakina.

SHORT
COMMUNICATIONS

Alkylation of Hydroxy Derivatives of 3-(4-Methoxyphenyl)-
1,2,4-oxadiazoles with Chloromethyloxirane

A.G. Tyrkov and E.I. Yumakina

Astrakhan State University, Astrakhan, 414056 Russia
e-mail: tyrkov@rambler.ru

Received July 22, 2003

Development of new fresh opportunities for chemical
modification of 1,2,4-oxadiazoles attracts considerable
attention first of all due to the search for promising
approaches to preparation of synthetic analogs of the
known physiologically active substances [1] or to
revealing new hidden equivalents of pharmacophore
groups in the naturally occurring compounds [2]. In
particular, incorporation of an oxirane substituent into
indole or other fragments followed by cleavage of the
oxirane ring in the cycloadducts provided a possibility
to prepare a number of B-adrenoblockaders (for instance,
Pindolol, Atenolol) possessing high sympathomimetic
activity (antianginal, antiarrhythmic, antihypertensive
effect) [3]. Taking into consideration that the 1,2,4-oxa-
diazole ring possesses a wide range of pharmacological
activity [4, 5] development of new modified systems
including this structure is an urgent task.

Aiming at extending the variety of polyfunctional
1,2,4-oxadiazoles containing valuable biologically active
groups and at performing subsequent pharmacological
screening we studied the possibility of direct introduction
of an oxirane moiety into a number of hydroxy derivatives
of 1,2,4-oxadiazoles. The method underlies a reaction
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of chloromethyloxirane with potassium salts of 3-(4-
methoxyphenyl)-1,2,4-oxadiazol-5-ol (I) or [3-(4-
methoxyphenyl)-1,2,4-oxadiazol-5-ylJmethanol (IT). We
established that alkylation of oxadiazoles I and II with
chloromethyloxirane provided previously unknown
3-(4-methoxyphenyl)-5-(oxiran-2-ylmethoxy)-1,2,4-
oxadiazole (III) from compound I and 3-(4-
methoxyphenyl)-5-[(oxiran-2-ylmethoxy)methyl]-1,2,4-
oxadiazole (IV) from compound II.

Reaction products IIT and IV were characterized by
elemental analysis and '"H NMR spectra. Reaction of
adducts IIT and I'V with morpholine in anhydrous dioxane
occurred with the cleavage of the oxirane ring in keeping
with the Krasusky rule [6] and afforded 1-{[3-(4-
methoxyphenyl)-1,2,4-oxadiazol-5-yl]oxy}-3-morpho-
linopropan-2-ol (V) or 1-{[3-(4-methoxyphenyl)-1,2,4-
oxadiazol-5-ylJmethoxy}-3-morpholinopropan-2-ol (VI)
respectively. The structure of compounds V and VI was
established using IR and "H NMR spectra. The observed
direction of recyclization is probably due to the presence
of an oxygen exhibiting —/[-effect at the oxirane ring.

Hence this study resulted in developing of a synthesis
of 1,2,4-oxadiazoles connected to an oxirane fragment
forming a part of the structure of a number of alkaloids
from the atropine group. A possibility is also demon-
strated to transform these substances into compounds
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interesting as structural analogs of cardioselective
B;-adrenoblockaders.

Reaction of 1,2,4-oxadiazoles I and II with
chloromethyloxirane. To a solution of 10 mmol of
compound I [7] or I [8] in 20 ml of ethanol at 0 + 5°C
was added equimolar quantity of potassium ethylate, the
reaction mixture was kept for 0.5 h at 5°C, the precipitate
was filtered off, washed with cold ethanol, and dried.
Then the potassium salts of oxadiazoles I or II were
dispersed in 100 ml of acetone, and an equimolar amount
of chloromethyloxirane was added. The reaction mixture
was heated at reflux for 5 h, the precipitate was filtered
off, the solvent was evaporated, and the residue was
subjected to chromatography on a column (10 x 500 mm)
packed with activated silica gel of the grade Silicagel
100/400m, eluent for compounds IIT and IV benzene.

3-(4-Methoxyphenyl)-5-(oxiran-2-ylmethoxy)-
1,2,4-oxadiazole (III). Yield 78%, n3° 1.4860. 'HNMR
spectrum, 8, ppm: 2.67 d (CH,), 3.04 m (CH), 3.82 s
(CH;0), 4.45 d (CH,), 7.82-6.93 m (C4H,). Found, %:
C 5782, H 464, N 11.05. C12H12N204. Calculated, %:
C 58.06; H 4.84; N 11.29.

3-(4-Methoxyphenyl)-5-[(oxiran-2-ylmethoxy)-
methyl]-1,2,4-oxadiazole (IV). Yield 74%, nj3° 1.4820.
'"H NMR spectrum, 8, ppm: 2.65 d (CH,), 3.05 m (CH),
3.80 s (CH;0), 4.43 d (CH,), 4.66 s (CH,), 7.80—6.92 m
(C¢Hy). Found, %: C 59.26; H 5.17; N 10.48.
C13H14N204. Calculated, %: C 5954, H 534, N 10.69.

Reaction of 3-(4-methoxyphenyl)-5-(oxiran-2-
ylmethoxy)-1,2,4-oxadiazoles (III and IV) with
morpholine. To a solution of 5 mmol of oxadiazole III
or IV in 50 ml of anhydrous dioxane was added 5 mmol
of freshly distilled morpholine, the reaction mixture was
heated on a water bath for 6 h. The solvent was
evaporated under reduced pressure, the residue was
subjected to chromatography as described above, eluent
chloroform.
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1-{[3-(4-Methoxyphenyl)-1,2,4-oxadiazol-5-yl]-
oxy}-3-morpholinopropan-2-ol (V). Yield 56%, n3°
1.5340. IR spectrum, v, ecm™': 3530 (OH). 'H NMR
spectrum, o, ppm: 2.75 t (CH,), 3.18 d (CH,), 3.56 t
(CH,), 3.80 s (CH;0), 4.46 d (CH,), 4.78 m (CH), 5.23
d (OH), 7.78-6.90 m (C¢H,). Found, %: C 57.13; H 6.08;
N 12.35. C16H21N305. CalCUlated, %: C 5731, H 627,

N 12.54.

1-{[3-(4-Methoxyphenyl)-1,2,4-oxadiazol-5-yl]-
methoxy}-3-morpholinopropan-2-ol (VI). Yield 58%,
n3°1.5356. IR spectrum, v, cm~': 3530 (OH). 'H NMR
spectrum, o, ppm: 2.74 t (CH,), 3.15 d (CH,), 3.53 t
(CH,), 3.82 s (CH;0), 4.45 d (CH,), 4.68 C (CH,),
4.77 m (CH), 5.21 d (OH), 7.80—6.90 m (C4H,). Found,
%: C 58.24; H 6.41; N 11.84. C7H»3N30s5. Calculated,
%: C 58.45; H 6.59; N 12.03.

IR spectra were recorded on spectrophotometer IKS-
29 from solutions in chloroform. '"H NMR spectra were
registered on spectrometer Tesla BS-487C (80 MHz) in
acetone-d, internal reference HMDS.

REFERENCES

1. Tyrkov, A.G., Abstracts of Papers, XVI Mezhdunarodnaya
nauchno-tekhnich. konf. “Khimicheskie reaktivy, reagenty
i protsessy malotonnazhnoi khimii” (16th Int. Sci. Conf. on
Chemical Reactives, Reagents and Processes of Pilot-Scale.
Chemistry), Ufa, 2003, p. 70.

2. Kotyatkina, A.I., Zhabinskii, V.N., and Khripach, V.A., Usp.
Khim., 2001, vol. 70, p. 730.

3. Granik, V.G., Osnovy meditsinskoi khimii (Bases of Medical
Chemistry), Moscow: Vuzovskaya kniga, 2001, p. 327.

4. Clapp, L., Adv. Heterocycl. Chem., 1976, vol. 20, p. 65.

5. Eloy, F., Fortsch. Chem. Forsch., 1965, vol. 4, p. 807.

6. Vladimirova, M.G. and Petrov, A.A., Zh. Org. Khim., 1947,
vol. 17, p. 51.

7. Adams, P., Kaiser, D., and Peters, G., J. Org. Chem., 1953,
vol. 18, p. 934.

8. Tyrkov, A.G., Zh. Org. Khim., 2002, vol. 38, p. 1271.

RUSSIAN JOURNAL OF ORGANIC CHEMISTRY Vol. 40 No. 8 2004



