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Synthesis and Biological Activity of ro~(S-Aryl-1 ,3,4-oxadiazol-2-thio)- and

ro-(S-Aryl-1 ,3,4-oxadiazol-2-thioacetoxyl)-ro-(1-H-1 ,2,4-triazol-1-yl)acetophenones
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Eighteen novel ro-(5-Aryl-l,3,4-oxadiazol-2-thio)-ro-(1-H-l ,2,4-triazol-l-yl)acetophenones (4a-4i)

and ro-(5-Aryl-l ,3,4-oxadiazol-2-thioacetoxyl)-ro-(l-H-l ,2,4-triazol-l-yl)acetophenones (5a-Si) were syn­
thesized. All the compounds synthesized were confirmed by elemental analyses and spectral data. The bio­
logical activity of representative compounds was evaluated.

INTRODUCTION

In recent years, many chemists have paid much atten­

tion to compounds bearing IH-l ,2,4-triazole rings due to

their broad spectrum of biological activities such as fungici­

dal, anti-inflammatory, antiparasitic, insecticidal, herbi­
cidal, antiviral, antitumor and hypotensive effects. I·? Up to

now, a great variety of these kinds of compounds have been

synthesized, among which some commercially antifungal
agents have been developed including triadimefon, triadi­

menol and dlniconazolc. Moreover, 1,3,4.oxadiazole de­

rivatives have been reported to associate with antibacterial,

Scheme I

anti-inflammatory and insecticidal propertles.v'" It is well

known that the synthesis of heterocyclic compounds tends

to contain multi-structure in a molecule. The biological ac­

tivity of a heterocyclic compound may be improved by the

promotion of its combination with the microstructure of the

cell and the accumulation of various biological activities re­
sulting from the incorporation of different heterocyclic and

non-heterocyclic nuclei in it. In view of the above men­

tioned facts and as a proceeding of our research for new and
better biologically active agents, we wish to describe the

synthesis of eighteen novel IH-l,2,4·triazole derivatives

containing 1,3,4-oxdiazole nucleus in the present paper.
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Table 1. Yields. Melting Points, Formulaeand ElementalAnalyses of Compounds4 and 5

Compd. Aryl Yield Mp. Formula Found (required) (%)

(%) CC) C H N

48 C6Hs 90 162-163 ClsR13Ns02S 59.32 (59.49) 3.17 (3.61) 19.45 (19.27)
4b o-CIC6H4 85 154-155 ClsH12ClNS02S 53.97 (54.34) 2.92 (3.04) 17.20 (17.60)
4c p-CIC6H4 88 166-167 C18H12CINs02S 53.85 (54.34) 2.87 (3.04) 17.26(17.60)
4d m-C1C6H4 87 151-152 ClsH12CINs02S 53.89 (54.34) 2.88 (3.04) 17.16 (17.60)
4e m-CH3C6H4 86 165-166 C19H1SNs02S 60.09 (60.47) 3.76 (4.01) 18.28 (18.56)
4f p-CH30C6H4 84 166-167 Cl9H1SNs03S 57.81 (58.01) 3.45 (3.84) 17.31 (17.80)
4g 4-pyridyl 80 167-168 C17H12N602S 55.82 (56.04) 3.52 (3.32) 22.70 (23.06)
4h 2-furyl 86 163·164 C16H1INs03S 53.98 (54.39) 3.11 (3.13) 19.95 (19.82)
4i 3-pyridyl 82 193-194 C17H12N602S 55.87 (56.04) 3.61 (3.32) 22.79 (23.06)
Sa m-CH3C6H4 87 132-133 C21Hl7Ns04S 58.20 (57.92) 3.95 (3.93) 16.41 (16.08)
5b p-CH30C6H4 74 159-160 C21H17NsOsS 55.71 (55.87) 4.10 (3.93) 15.61 (16.08)
5c O-CIC6H4 83 130-131 C2oH14CINs04S 52.26 (52.69) 3.01 (3.09) 15.10 (15.36)
5d O-CH30C6H4 72 139-140 C21Hl7NsOsS 55.79 (55.87) 3.84 (3.93) 15.71 (16.08)
5e 2-furyl 78 147-149 ClsH13NsOsS 52.42 (52.68) 3.21 (2.94) 16.76(17.06)
Sf m·CIC6H4 81 129-130 C20H14ClNS04S 52.89 (52.69) 3.35 (3.09) 15.08 (15.36)
5g P-CIC6H4 84 165-166 C2oH14CINs04S 52.80 (52.69) 3.01 (3.09) 14.91 (15.36)
5h P-F C6H4 80 151-152 C2oHl4FNS04S 54.44 (54.67) 3.48 (3.21) 15.69 (15.94)
5i C6Hs 89 154-155 C2oH1SNs04S 56.90 (57.00) 3.67 (3.58) 16.86 (16.60)

RESULTS AND DISCUSSION

When 5-aryl-I,3,4-oxadiazol-2-thiols (Ja-H) were al­

lowed to treat with ro-bromo-0l-(lH-1,2,4.triazol-l-yl)ace­

tophenone (3) in anhydrous ethanol at room temperature,

the reaction proceeded with good yields and afforded ro­

(5-ary I-I ,3,4-oxadiazol-2-thio)-oo-{ 1-H-1,2,4-triazol-l-yl)­

acetophenones (4a-4i) (Scheme I). The IR spectra showed

two characteristic peaks in the range of 1677-1685 em" and

1594-1617 em" due to -PhCG- and C==N functions, respec­

tively. The absorption band in the range of 1[23-1129 em'

was assigned to the C-O-C stretching vibration. The IH

NMR spectra displayed two singlets for the IH-l,2,4-tria­

zole protons at (58.49-9.22 ppm and (57.96-8.64 ppm, re­

spectively. The signal at (5 6.59-8.12 ppm was attributable

to -CHTr- and aromatic protons.

As would be anticipated, the attempted reaction be­

tween 5-aryl-I,3,4-oxadiazol-2-thioacetic acids (2a-2i) and

ro-bromo-ro-(lH-l,2,4-triazol-l-yl)acetophenone (3) in the

presence of triethylamine furnished smoothly the corre-

Scheme II

spending 00-(5-aryl-I ,3,4-oxadiazol-2-thiolacetoxyl)-w-(l­

H-I,2,4- triazol-l-yl)acetophenones (5a-5i). Compounds

2a-21 were prepared by refluxing Ia-H with chloroacetic

acid under basic conditions (Scheme I). In comparison with

4a-41, the IR spectra of 5a·5i exhibited a strong absorption

peak around 1755 em" corresponding to -C02- stretching

vibration. and in their IH NMR spectra a characteristic sin­

glet appeared for SCH 2 protons at (5 4.19-4.22 ppm.
By analyzing the mass spectra of 4 and 5, it was found

that the molecular ion peaks were very weak probably due to

their chain structures. The base peak at m/z 105 corre­
sponded to PhCO1+. The ion peak formed by the direct loss

of a IH-I,2,4-triazole molecule from the molecular ion

could be observed in compound 4. The fragmentaion of 5

involved the expulsion of IH-I,2,4-triazolopropiolactone

moiety from the molecular ion (Scheme II).

The representative compounds 4c, 4g, 4h, Sc, 5g and

5h were screened for their fungicidal activity employing the

agar diffusion technique. The preliminary results indicated

that they exhibited mild inhibitory activity against plant
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Table 2. IR, I H NMR and Mass Spectral Data of Compounds 4 and 5
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Compd. IR (KEr, em") I H NMR (CDCb, ppm)

4a 1680 (C=O), 1607 (C;N), 8.59 (5, lH, Tr-H), 8.14 (s, nr, Tr-H), 8.06-7.30 (m, IlH, ArH and
1124 (C-O-C) CH)

4b 1684 (C=O), 1594 (C=N), 8.82 (s, nt, Tr-H}, 8.08 (s, lH, Tr-H), 8.02-7.36 (m, 10H, ArR and
1126 (C-O-C) CH)

4c 1680 (C=O), 1603 (C;N), 8.64 (s, lH, Tr-H), 8.11 (s, lH, Tr-H), 7.96-7.29 (m, lOH, ArH and
112<l (e-o-C) CH)

4d 1683 (C=O), 1594 (C=N), 8.63 (s, lH, Tr-H). 8.39 (s, IH, Tr-H), 8.09-7.37 (m, 10H, ArR and
1125 (C-O-C) CH)

4e 1685 (C=O), 1594 (C=N), 8.80 (5, m, Tr-H), 8.02 (s, lB, Tr-H). 7.96-7.28 (m, lOB, ArH and
1127 (C-O-C) CH), 2.40 (5, 3B, CH3)

4f 1679 (C=O), 1617 (C:::N), 8.80 (s, lH, Tr-H), 7.96 (s, lH, Tr-H), 7.92-6.92 (m, lOB, ArH and
1129 (C-O-C) CH), 3.86 (s, 3H, OCH3)

4g 1677 (C;O), 1606 (C=N), 8.83 (5, IH, Tr-H), 8.14 (5, in, Tr-H), 7.96-7.48 (m.10B, PyH, ArH
1123 (C-O-C) and CH)

4b 1679 (C;O), 1594 (C=N), 8.49 (s, 1H, Tr-H), 8.27 (5, 1H, Tr-H), 8.12-6.59 (m, 9H, ArH, Fur-H
1126 (C-O-C) and CH)

41 1681 (C;O), 1604 (C=N), 9.22 (s, lH, Tr-H), 8.64 (s, IH, Tr-H), 8.04-7.36 (m, lOH, PyH, ArH
1123 (C-O-C) and CH)

Sa 1760 (·C02-), 1707 (C=O), 8.43 (5. lH, Tr-H), 7.96 (s, IH, Tr-H), 7.92-7.24 (rn, lOB, ArR and
1594 (C=N), 1132 (C-O-C) CH), 4.20 (s, 2B, CH2), 2.42 (s, 3H, CH3)

5b 1756 (-C02-), 1698 (C=O), 8.41 (s, lH, Tr-H), 7.97 (s, ill. Tr-H), 7.85-6.94 (m, IOH, ArH and
1613 (C=N). 1147 (C-O-C) CH), 4.19 (5, 2H, CH2), 3.86 (s, 3H, OCIb)

5c 1763 (-C02-), 1704 (C=O), 8.42 (s, lH, Tr-H), 7.96 (s, nt, Tr-H), 7.92-7.24 (m, IOH, ArH and
1593 (C=N), 1154 (C-O-C) CH), 4.20 (s, 2H, CH2)

5d 1756 (-C02-), 1710 (C::::O), 8.46 (5, ur,Tr-H), 7.96 (s, m, Tr-H), 7.88-6.97 (m,10H, ArH and
1602 (C;N), 1160 (C-O-C) CH), 4.20 (s, 2H, CH2), 3.92 (5, 3H, OCH3)

5e 1746 (-C02-), 1708 (C=O), 8.44 (s, IH, Tr-H), 7.98 (s. nt, Tr-H), 7.92-6.54 (rn, 9H, ArH, Fur-H
1596 (C=N), 1157 (C-O-C) and CH), 4.20 (s, 2H, CH2)

Sf 1758 (-C02-), 1692 (C::::O), 8.43 (s. lH, Tr-H), 7.96 (5, ut, Tf-H). 7.90-7.22 (m, 10H, ArR and
1588 (C=N), 1147 (C-O-C) CH), 4.20 (s, 2ll, CH2)

5g 1754 (-C02-), 1694 (C::::O), 8.43 (s, lH, Tr-H), 7.98 (s, lH, Tr-H), 7.88-7.42 (m, lOB, ArH and
1600 (C=N), 1147 (C-O-e) CH). 4.22 (5, 2H, CH2)

5h 1754 (-C02-), 1702 (C=O), 8.42 (s, Ill, Tr-H), 8.09 (s, nr, Tr-H), 7.99-7.08 (m, ion. ArH and
1606 (C=N), 1148 (C-O-C) CH), 4.20 (5, 2H, CH2)

5i 1759 (-C02-), 1702 (C::::O), 8.42 (s, Ill, Tr-H), 7.94 (5, lH, Tr-H), 7.88-7.24 (m, llH, ArH and
1592 (C=N), 1144 (C-O-C) CH), 4.19 (s, 2H, CH2)

pathogenetic fungi such as gray mold of cucumber, early
blight of tomato. sclerotium blight of rape and leafspot of
beet, The degree of inhibition ranged from 7.6% to 44.4%.

Moreover, compounds 4b and 4e displayed mild plant

growth regulative effects. Further investigation on the bio­

logical activity of 4 and S is in progress.

EXPERIMENTAL SECTION

The melting points were determined on a kofler melt­
ing point apparatus and are uncorrected. Elemental analy­
ses were carried out on a Yanaco CHN Corder MT-3 ana­
lyzer. IR spectra were obtained in KBr discs on a Nicolet
Ff-JR 170SX spectrophotometer. Mass were performed on

an HP-5988A spectrometer (EI at 70 eV). 'u NMR spectra

(CDCh) were recorded on a JEOL FX-90X instrument with

TMS as an internal standard.
or-Bromo-ro-t I-H-l ,2,4-triazol-l-yJ)acetopbenone (3)

and 5-aryl-l ,3,4-oxadiazol-2-thiols (la-Ii) were prepared

following methods in the literature, respectively.Y"

General Procedure for the Preparation of S-Aryl-I,3,4­

oxadsazol-z-thloacetlc Acids (2a-2i)

la-Ii (0.01 mol), dissolved in potassium hydroxide

(1.2 g KOH in 15 mL water) and methanol (35 mL), was
treated with chloroacetic acid (0.01 mol) and the mixture
was refluxed for 3-5 h. After methanol was evaporated, the
mixture was diluted with ice water (50 ml.), filtered and

acidified with diluted hydrochloric acid. The resultant pre-
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Table 3. Mass Spectral Data of Compounds 4 and 5

Chu et al.

Compd.

4a
4b
4e
4f
4g
5a
5d
5e
5f
5i

MS (mil, %)

363 (M", 3), 294 (5), 258 (11),187 (2),178 (5),105 (l00), 103 (4), 77 (20)
397 (M+, 2), 328 (3), 292 (5), 212 (9),187 (5),139 (7),137 (11),105 (100)
377 (M+, 3), 308 (6), 272 (14),193 (3),187 (4),135 (20), 119(l7),105 (100)
393 (M+, 6), 324 (0), 288 (40), 135 (32), 107 (7),105 (l00), 91 (4),77 (18)
364 (M+, 2), 295 (3), 259 (2),187 (4),179 (7),106 (12),105 (100),77 (17)
435 (M+, 3), 296 (2),233 (6), 173 (17), 159 (12), 119 (52), 105 (100),91 (49)
451 (M+, 6), 312 (8),278 (19), 249 (39), 175 (40), 135 (53), 105 (100), 77 (I5)
411 (M+, 8), 272 (19), 209 (28),202 (42),149 (32), 105 (100),95 (20),77 (14)
455 (M+, 1),316 (9), 253 (35), 219 (60), 159 (29), 145 (29),105 (100), 77 (19)
421 (M+, 8), 282 (32), 219 (60),202 (40), 159 (29), 145 (29), 105 (100),77 (19)

cipitate was collected by filtration, washed well with water

and recrystallized from 50% ethanol to give 2a-2i.

General Procedure for the Preparation of w-(S-AryJ­
l,3,4-oxadiazol-2-thio) -ro-(1-B-1,2,4-triazol·l-yl)acetophe­
nones (4a-4i)

A solution of Ja-Il (2 mmol) in 20 mL of anhydrous

ethanol was added dropwise to a solution of 3 (2 mmol) in

20 mL of anhydrous ethanol. The mixture was stirred at

room temperature for 3-5 h and the solvent was evaporated.

The resultant precipitate was filtered, dried and then recrys­

tallized from 95% ethanol to afford 4a-41.

General Procedure for the Preparation of w-(S-Aryl­
1,3,4-oxadiazol-2-thioacetoxyl)-00-(l-H-t,2,4-triazol-l­

yl)acetophenones (Sa-Si)

A mixture of 2a-2i (2 mmol) and triethylamine (2

mmol) in 20 mL of anhydrous acetone was added dropwise

with stirring to a solution of 3 in 20 mL of anhydrous ace­

tone at 0 •C. After an hour, the mixture was stirred at room

temperature over night, the formed salt was filtered and the

solvent was evaporated. The precipitate was filtered and

then recrystallized from 95% ethanol to afford Sa-5i.
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