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Substituted 1.3.4-oxadiazoles are of considerable phar-
maceutical and material interest, which 1s documented by a
steadily increasing number of publications and patents. For
instance. 2-amino-13.4-oxadiazoles act as muscle relaxants’
and show antimitotic activity.” Analgesic, antiinflammatory.
anticonvulsive. diuretic and antiemetic properties are ex-
hibited by 3-arvl-2-hydroxymethyl-1,3.4-oxadiazole deriv-
atives,’ and 2-hvdroxvphenyl-1.3.4-oxadiazole acts as a
hypnotic and as a sedative.* Some material applications of
1,3.4-oxadiazole denvatives lie in the fields of photosensi-
tizers® and liquid crvstals.®

The comumon svnthetic approaches to oxadiazoles’ involve
cvclization of diacylhvdrazines. A vanety of reaction condi-
tions influence the cvchization reaction. Tvpically, the reaction
15 promoted by heat and anhvdrous reagents including
thionyl chloride.® phosphorous oxychloride.” phosphorous
pentoxide. " triphenylphosphine.'” and triflic anhy dride.'* Alter-
native svnthetic methods comprise reaction of carboxylic
hvdrazides with ketenevlidene triphenyvlphosphorane’ or
base-promoted cvclization reaction of trichloroacetic acid
hvdrazones." Herein we report a simple method for the
svnthesis of 1,3.4-oxadiazoles having phenol’ or thiophenol
group.

Treatment of a suspension of salicvlic hvdrazide (1) n
toluene with acetic anhvdride or an acid chloride in the
presence of an equimolecular amount of methanesulfonic
acid at room temperature, and then heating to reflux temper-
ature gave |.3.4-oxadiazoles 3a, 3¢. 3e and 3g in vields
ranging from 43 to 68%. Similarly, thiosalicvlic hydrazide
afforded the comresponding 1.3.4-oxadiazoles 3b, 3d, 3f. and
3h (31-36%) (Scheme 1. Table 1).

Also. the preparation of 2-substituted amno-1.3,4-oxadi-
azoles'® from salicvlic semicarbazide 2 was conducted. Thus,
treatment of salicvlic semicarbazides 2, which were readily
obtainable by the reaction of 1 with isocvanates, under
Appel's dehvdration condition (PhsP/CCl/Et;N)'? smoothly
afforded 1.3.4-oxadiazoles 3i-3n (47-85%) vic carbodiimide
intermediates followed by intramolecular cvclization reac-
tion and hydride shift.

The advantage of the present method is cheap. nontoxic.
stable, and easy to handle. There are some limitations as
regards to the low vields of 1,3.4-oxadiazoles having thio-
phenol group.

"Corresponding author. E-mail: leekjizhanyang ac kr; Fax: +82-
2-2298-4101

0 MeSO;11/toluene O 0
RCOCl or Ac,O

@ﬁLNHNHz kaNHNHJJ\R
XH XH

reflux, 2-9 h

- ———

1 2'
/ OH
O
XH XH
2 2"
Ph;P/CCl/Et;N
CH,Cl, -H,0
reflux, 1-2 h
HN—N N—N
0 NR o R
XH XH
2' 1" 3
X=0orS
Scheme 1

Experimental Section

Toluene was dried and distilled from CaH:. Silica gel EM
7747 for column chromatogrophy was used throughout for
product separation. Melting points were taken using an
Electrothermal melting point apparatus and were uncorrect-
ed. Mass spectra were obtamed using either Hewlett Packard
model 5985 B or ThermoQuest Polaris Q mass spectrometer
operating at 70 eV. '"H NMR spectra were measured on a
Varian Gemini 300 spectrometer. Thiosalicylic hydrazide'
was prepared following the literature procedure.

General procedure for the preparation of 1,3,4-oxadi-
azoles 3a-3h. To a stirred suspension of salicylic hydrazide
(1. 10 mmol) in 50 mL of toluene was added MeSQO;H (0.96
g. 10 mmol) at r.t. The mixture was stured for 10 min. at
ambient temperature, then either acetic anhydride (10 mmol)
or acid chlonde (10 mmol) was added, and the sturing was
continued for the time mmdicated in Table 1 at reflux temper-
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Table 1. 1,3.4-Oxadiazoles 3 Prepared
Prod- X ® Reaction Yild — Mp "H NMR (CDCl:/TMS) MS (70 V)
uct Time (hy (%) (°CH 8.J (Hz) mz (%)
3a O Me 3 68 72-73  2.63 (s, 3H, CH;).6.90-7.80 (m. 4H, Ar), 176 (M, 100), 121 (673, 105 (23).
10.09 (s, 1H, OH) 92(17)
3b S Me 2 35 78-80 2.64 (s, 3H, CH»).6.85 (s, IH, SH), 7.22-7 46 192 (M, 100), 163 (21, 151 (683)
(m, 3H, Ar), 7.88-7.91 (m, 1H, Ar)
3c O CH:C1 6 39 130 4.81(s.2H, CHs), 7.03-7.81 (m, 4H, An), 212 (M", 13,210 (M, 42), 121
9.95 (s, 1H, OH) (100)
3d S CH:C1 2 36 104-105 480 (s, 2H, CH,), 6.57 (s, 1H. SH), 7.22-7.4 228 (M', 31),226 (M, 83), 151
(m, 3H, Ar), 7.93-7.97 (m, 1H, Ar) (100)
3¢ O CO.Et 9 44 68-69 130t 3H, J=71,CH:), 438 (¢q.2H.J=7.1, 234 (M", 11), 206 (29), 161 (33),
CHa), 7.05-7.91 (m, 4H, Ar), 294 (s, 1H, OH)  133(17), 121 (100)
3f S CO.Et 2 36 107-108 149(t,3H,J=71,CH:),4.37(q.2H.J=7.1, 230(M", 36), 1531 (100), 136 (11)
CHa), 6.33 (s, 1H, 8H), 7.27-7.49 (m, 3H, Arn),
8.04-8.07 (m, 1H. Ar)
3g O Ph 4 43 164-165 7.03-8.18 (m, 9H., Ar), 10.19 (s, 1H, OH) 238 (M', 22), 181 (86), 121 (100),
105(82)
3h S Ph 2 31 114-115 6.83 (s, 1H, SH), 7.26-7.57 (m, 6H, Ar), 254 (M*, 100), 225 (21), 197 (29).
8.04-8.18 (m, 3H, An) 151(61)
3i O PhNH | 75 222 6.97-7.17(m, 3H. Ar), 7.32 (s. 1H, NH), 253 (M*, 100), 252 (29), 196 (15).
7.38-7.66 (m, 6H, Ar), 10.02 (s, |H, OH) 161 (20, 93 (39)
3j S PhNH 2 57 192-193 6.87(s, IH, SH), 7.10-7.82 (m, 10H, Ar + NH) 269 (M*, 70, 268 (41), 177 (52},

3k O 4-CICHNH 1 82

31 3 J4-CIC:HNH 2 47

3m O 4-MeOC:H.NH 1 85

3n S 4-MeOC:H.NH 2 41

245-247 6.96-7.13 (m, 2H, Ar), 7.36-7.63 (m, SH, Ar +
NH), 9.95 (s, 1H, NH)
228-229 675 (s, 1H, SH), 7.26-7.78 (m, 9H, Ar+ NH)

151 (100), 135 (52), 91 (37)

289 (M, 34), 287 (M, 100}, 286
(39). 16 (55), 129(18), 127 (46)
305 (M*, 1), 303 (M, 2), 153 (93),
151 (100), 127 (78)

202-204 3.83 (s, 3H, CH;0), 6.93-7.62 (m, 9H, Ar +NH), 283 (M*, 100), 282 (36}, 268 (19).
10.02 (s, IH, OH)
161-163 3.82(s, 3H, CH:0), 6.87 (s, IH, §H), 6.93-7.79 299 (M"*, 193,298 (9). 149 (100},
(m, 9H, Ar+tNH)

226(17), 151 (23), 123 (42)

123 (79

ature. After cooling. the mixture was neutralized with sat.
NaHCO; solution (pH =8-9). and the organic phase was
separated. The aqueous laver was extracted with CH-Cl» (2
x 20 mL). combined, and dnied over MgSO,. The solvent
was evaporated and residual material was chromatographed
on a silica gel column eluted with CH-Cl» to give 3a-3h. The
physical and spectral data are listed in Table 1.

General procedure for the preparation of salicylic
semicarbazides 2i-2n. To a stirred suspension of salicvlic
hyvdrazide (1, 10 mmol) m 20 mL of CH-Cl» was added
1socvanate (10 mmol) at r.t. The white solid was precipitated
as soon as addition was completed. After stirring for 30 min.
at ambient temperature. the precipitated solid was separated
by filtration. washed with ether to give 2i-2n.

The spectral and analvtical data of products are as follows:

2i (X =0. R=C:H:NH): vield 99%. mp 219-220 °C. 'H
NMR (DMSO-ds) 6 692-792 (m. 9H. Ar). 8335 (s. 1H.
NH). 894 (s. 1H. NH). 1046 (s. 1H. OH). 11.98 (s. 1H.
NH).

2j (X =S. R = C¢H:NH): vield 94%. mp 202-203 °C. 'H
NMR (DMSO-ds) 635.43 (s. LH. SH). 6.94-7.67 (m. 9H. Ar).
825 (s. IH. NH). 887 (s. 1H. NH). 10.25 (s. 1H. NH).

2k (X = 0. R = 4-CICsHNH): vield 93%. mp 238-240°C.
'H NMR (DMSO-ds) 6 6.92-791 (m. 8H. Ar). 8.43 (s. 1H.

NH), 9.09 (s. 1H, NH). 10.45 (s. 1H, OH), 11.96 (s, 1H,
NH).

2l (X =S. R =4-CICsH.NH): vield 93%. mp 166-168 °C.
'H NMR (DMSQ-ds) 8§ 5.32 (s. 1H. SH). 7.20-7.67 (m. 8H.
Ar). 8.33 (s. 1H. NH). 9.05 (s. LH. NH). 10.26 (s. lH. NH).

2m (X =0. R=4-CH:0CsHsNH): vield 99%. mp 213-
215 °C. "H NMR (DMSO-ds) § 3.71 (s. 3H. OCHa). 6.84-
7.92 (m. 8H. Ar). 8.25 (s. 1H. NH). 8.76 (s. 1H. NH). 10.43
(s. IH. OH). 11.99 (s. 1H. NH).

2n (X =S. R = 4-CHaOC:H,NH): yield 95%. mp 135-161
°C. '"H NMR (DMSO-ds) §3.71 (s. 3H. QCHa). 6.84-7.67
(m. 8H. Ar). 8.14 (s. 1H. NH). 8.66 (s. 1H. NH). 10.18 (s.
IH. NH).

General procedure for the preparation of 1,3,4-oxadi-
azoles 3i-3n. To a stirred suspension of the appropriate
salicylic semicarbazide 2 (3 mmol) in 30 mL of CH-Cl:was
added PhsP (1.18 g. 4.3 mmol). CCly (1.16 mL. 12 mmol).
and EtaN (0.63 mL. 4.3 mmol) and the mixture was heated
to reflux temperatre for 1-2 h. After cooling to room
temperature the reaction mixture was partitioned between
water and CH-Cl- (2 x 30 mL). and combined each other.
and the solvent was removed after drving over MgSQ;. The
residue was chromatographed on a silica gel column and
eluted with hexane-ethy] acetate 5:1 to vield 3i-3n. The
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physical and spectral data are listed in Table 1.

ro

L

References

Yale, H. L., Losee, K. J. Aed Chem. 1966, 9, 478,

Ghiran, D.; Schwartz, .. St . Farmacia 1974, 22,

141.

Thomas, 1. Ger. Offen. 24033537 (1974), Chem. Abstr.
1974, 81, 136153.

Adelstem, G. W, Yen, C. H.; Dajani, E. Z; Bianchi, R. G.
J Med Chem. 1976, 19, 1221,

Schinzel, E.; Martini, T.; Spatzeier, W.: Probst, H. DE. P.

3126464 (1983/1981), Hoechst AG: Chem. 4bsi. 1983,

98, 199850.
Chudgar. N. K.. Shah, 8. N.: Vora, R. A. Aol Cryst. Lig.
Crvst. 1989, 172, 51.

. (a) See, Hill, I. Comprehensive Heterocvelic Chemistry,

Katritzky, A. R., Rees, C. W, Eds.. Pergamon Press:
Oxtford, 1984; Vol. 6, pp 427-446 and references therein,

() Bentiss, F.; Lagrenée, M. J. Heterocvelic Chem. 1999,

36, 1029.
(a) Kerr, V. N; Ott, D. G.; Hayes, F. N. J. Am. Chem. Soc.
1960, 82. (b) Al-Talib, M.: Tastoush, H.: Odeh, N. Svnsh.

16.

17.

18.

Bull. Korean Chem. Soc. 2001, Vol. 22, No. 10 1155
Comnum. 1990, 20, 1811.

(a) Klinsberg, E. J. Am. Chem. Soc. 1958, 80. (b) Theo-
chanis, A. B.. Alexandrou, N. E. J. Heterocyelic Chem.
1990, 27, 1685.

Carlsen, P. H. J; Jorgensen, K. B. J. Heterocvelic Chem.
1994, 3/, 805.

. Brown, P: Best. D. I Broom. N. J P: Cassels, R.:

O’Hanlon, B I Mitchell, T. I.; Osbome, N. F.. Wilson, I.
M. J AMed Chem. 1997, 40, 2563,

Liras, S.. Allen, M. P.. Segelstein, B. E. Svwth. Commun.
2000, 30, 437.

. Laofiler, I.. Schobert, R, Svaferr 1997, 283.

Kaim, L. E.; Menestrel, I L., Morgentn, R. Tetrahedron
Lert. 1998, 39, 6885.

(a) Lee, K.-I; Kim, S. H.; Kim, S.; Cho, Y. R, Synthesis
1992, 929. (b) Kim_ H. -O_; Huber, E. W.; Friednich, D.;
Peet, N. P. Svnthesis 1994, 1406,

Omar, A.; Mohsen M. E.; AboulWafs, O. M. J. Heterocy-
clic. Chem. 1984, 21, 1415.

Appel, R Kleinstuck, R.; Zieln, K. D. Chem. Ber 1971,
104, 1335,

Katz, L.. Karger. L. S.; Schroeder, W.. Cohen. M. S. J
Org. Chem. 1953, 18, 1380.




