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3,4-Disubstituted-5,6-dihydro-4H-l,2,4-oxadiazine-5-ones were obtained from the reaction 
of substituted benzamide oximes with chloroacetyl chloride. The thionation of these com- 
pounds gave the corresponding 5-thiones. 3,4-Disubstituted-l,2,4-oxadiazole-5(4H)-thiones 
were obtained from the reaction of substituted benzamide oximes with thiophosgene. The 
copper-catalysed rearrangement of these compounds gave the isomeric 1,2,4-thiadia- 
zole-5-ones. 

Keywords: 1,2,4-0xadiazine-5-one; 1,2,4-oxadiazine-5-thione; 1,2,4-oxadiazole-5-thione; 
1,2,4-thiadiazole-5-one 

In our preliminary communication" I, we caused N-Methylbenzamide oxi- 
mes to react with chloroacetyl chloride and obtained 3-phe- 
nyl-4-methyl-5,6-dihydro-4H- 1,2,4-0xadiazine-5-one, rather then 
3 -phenyl-4-methyl-5,6-dihydro-4H- 1,2,4-0xadiazine-6-one. For compari- 
son, the 1,2,4-0xadiazine-5-one was also obtained['] from the reaction of 
N-methyl benzamide oxime with ethyl chloroacetate. 

In this study, we caused N-(p-toly1)-substituted benzamide oximes 
(la-c) to react with chloroacetyl chloride and in each case we obtained 
only one product (compound 2)(Scheme 1). 

The reaction of N-(p-toly1)-p-methylbenzamide oxime (Ic) with chloro- 
acetyl chloride also gave N-(p-toly1)chloroacetamide along with 
3,4-di(p-tolyl)-5,6-dihydro-4H-l,2,4-oxadiazine-5-one (2c). The mecha- 
nism for the formation of N-(p-toly1)chloroacetamide could be considered 
as shown below (Scheme 2). 

* Correspondence Author. 
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40 HIKMET AGIRBAS eta[. 

(3) 
X: a; H, b; pCl, c; pMe 

SCHEME 1 

COCH2CI 

SCHEME 2 

The treatment of compound (2c) with P2Ss gave a compound which was 
found to be identical in all respects with 3,4-di(p-tolyl)-l,2,4-oxadia- 
zole-5-(4H)-thione (5a) (Scheme 3). 
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OXADIAZINE-5-ONE 41 

The thionation of compounds (2a-b) with P,S5 gave the corresponding 
5-thiones (4a-b) (Scheme 4). 

0- 
X: a; €3, b; pC1 (2) 

SCHEME 4 

Compound (4a-b) were heated for 5h at 250°C in diphenyl ether with 
and without the presence of a catalytic amount of copper powder and any 
rearrangement or decomposition was not observed, however, acyclic or 
heterocyclic compounds which have a 0-C=S group generally rearrange to 
S-GO or decompose at this Therefore, the stability of 
compound (4) indicates that these compounds are 1,2,4-oxadi- 
azine-5-thiones, and not 1 ,2,4-oxadiazine-6-thiones. 
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42 HIKMET AGIRBAS et a[. 

Derivatives of 1,2,4-oxadiazole-5-thiones and 1,2,4-thiadiazole-5-ones 
are of interest from the pharmacological point of view[141. We have previ- 
ously studied[2s31 the preparation and the copper-catalysed rearrangement 
of some derivatives of 1,2,4-0xadiazoie-5-thiones. We now report here 
further study on the synthesis and the copper-catalysed rearrangement of 
1,2,4-oxadiazole-5-thiones carring functional groups such as CH,, NO2, 
C1 and CN. 

The compounds (5a-d) were prepared from the reaction of substituted 
benzamide oximes with thiophosgene (Scheme 5). 

( 5 )  ‘S 

X: a; p-Me, b; pC1, c; m N q ,  d; p-CN 
SCHEME 5 

When the compounds (5a and 5c) were heated for 6h at 180°C in diphe- 
nylether in the presence of a catalytic amount of copper powder, these com- 
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OXADIAZINE-5-ONE 43 

pounds were converted into compounds (6a and 6c)(Scheme 5).  When 
compound (5b) was submitted to the same treatment, it was found that it 
decomposed. This compound was successfully rearranged to compound (6b) 
in xylene at reflux temperature in 16h in the presence of a copper catalyst. 
On the other hand, when compound (5d) was heated in xylene or diphe- 
nylether in the presence of copper powder, it failed to rearrange to com- 
pound (6d). In both solvents, compound (5d) seemed to be decomposed. 

EXPERIMENTAL 

'H NMR spectra were taken on a Brucker AC 200-L(200MHz) spectrom- 
eter, mass spectra on a VCZAP SPEC instrument, and IR spectra on a 
Simadzu F"lR-82 I PC Fourier Transform 1R spectrometer. Silica Gel 
HF254 was used for preparative thin layer chromatography. Solvents used 
as reaction media or as eluents were dried and purified by standard meth- 
ods prior to use. Melting points were determined on a Biichi apparatus and 
are uncorrected. 

N-Substituted benzamide oximes were prepared from the reaction of 
hydroxamic acid chloride with primary amines as described in the litera- 
ture[ 15.161. 

3-Phenyl-4(p-tolyl)-5,6-dihydro-4H-1,2,4-oxadiazine-5-one (2a) 

A solution of chloroacetyl chloride (289mg, 2.64mmol) in chloroform 
(5ml) was added dropwise to a solution of N-(p-to1yl)benzamide oxime 
(400mg, 1.76mmol) and triethylamine (445mg, 4.4mmol) in chloroform 
(15ml). The reaction mixture was stirred for 6 days at room temperature. 
Solvent was evaporated under reduced pressure. The remaining solid 
material was extracted with acetone. The solvent was evaporated and the 
crude product was recrystallized from ether-light petroleum (50-70°C) (1: 
2) to give compound (2a) (250mg, 53%), m.p. 96-98°C. IR(KBr): 
u = 1725cm-' (C=O), 1599, 1566(C=N). 'H NMR(CDC1): &2.26(s, 3H, 
CH,), 4.64(, 2H, CH2), 7.09(m, 4H, aromatic H), 7.14-7.22(m, 5 aromatic 
H). MS(70eV); m/z(%): 266(100)[M+]. Found: C, 72.81; H, 5.14; N, 
10.52. Calcd. for Cl6HI4N2O2: C, 72.20; H, 5.30; N, 10.52. 
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44 HIKMET AGIRBA~ era[. 

3-(p-Chlorophenyl)-~(p-tolyl)-5,6-dihydro-4H-l~, 
4-oxadiazined-one (2b) 

A solution of chloroacetyl chloride (2.5g, 22.16 mmol) in benzene (3ml) 
was added dropwise to an ice-cooled solution of N-(p-toly1)-p-chloroben- 
zamide oxime (3.858, 14.7mmol) and triethylamine (3.73g, 36.9mmol) in 
benzene (45ml). An immediate precipitation was observed. The reaction 
mixture was stirred for 6 days at room temperature. The precipitate was 
filtered off. Benzene was evaporated under reduced pressure. The remain- 
ing oily product was crystallized from benzene: n-hexane (1:l) to give 
compound (2b) (1.28g, 28%), m.p. 102-104°C. IR(KBr). 
u=1676cm'-'(C=O), 1556, 15 12(C=N). 'H NMR(CDC1): &2.29(s, 3H, 
CH3), 4.63(s, 2H, CH2), 7.00(m, 2 aromatic H), 7.12(m, 2 aromatic H), 
7.18(m, 2 aromatic H, 7.22(m, 2 aromatic H). MS(70eV); m/z(%): 
300( 86) [M']. 

A solution of chloroacetyl chloride (229mg, 1.35mmol) in benzene(5ml) 
was added dropwise to an ice-cooled solution of N-(p-toly1)-p-toluamide 
oxime (325mg, 1.35mmol) and triethylamine(341,5mg, 3.37mmol) in ben- 
zene(25ml). The reaction mixture was stirred for 6 days at room tempera- 
ture. The precipitate was filtered off. Benzene was evaporated under 
reduced pressure. The remaining oily residue was subjected to thin layer 
chromatography (eluent, ethanol: chloroform: n-hexane)( 1 : 1 :5) to yield 
compound (2) (30mg, 15%, R e . 5 6 )  and N-(p-toly1)chloroacetamide 
(20mg, 17%, R~0 .60) .  

(2c): m.p. 122-124OC. IR(KBr): u=1732cm-'(C=O), 1590(C=N). 'H 
NMR(CDC13): 6=2.31(s, 6H, 2CH3), 4.62(s, 2H, CH,), 7.01(m, 6 aro- 
matic H), 7.17(m, 2 aromatic H). MS(70 eV); m/z(%): 280(98)[M+]. 

N-(p-tolyZ)chloroacetamide 

IR(KBr): u=167Ocm-'(C=O), 3274(N-H). 'H NMR(CDC1,). 6=2.33(s, 
3H, CH3), 4.18(s, 2H, CH2), 7.18(m, 2 aromatic H), 7.4(m, 2 aromatic H). 
MS(70 eV); m/z(%): 183(94)[M+]. 
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OXADIAZINE-5-ONE 45 

3-Phenyl-4-(p-tolyl-5,6-dihydro-4H-1,2,4- (4a) 

General Procedure 
Compound (2a) (21OmgJ was refluxed with P2 S5 (90mg, 0.39mmol) in 
xylene for 12h. The reaction mixture was filtered and xylene was evaporated 
under reduced pressure. The remaining oily residue was subjected to tlc 
(eluant, ethyl acetate: n-hexane)(Z 3) to yield an oily compound (4a) (85mg, 
39%, R4.79) .  IR(KBr): u=1560cm-'(C=N), 1338(C=S). 'H 
NMR(CDC1,): 6=2.25(s, 3H, CH3), 4.88(s, 2H, CH2), 7.18(m, 4 aromatic 
H), 7.24(m, 5 aromatic H). MS(70eV); m/z(%): 283(77)[M+]. Found C, 
67.93; H, 5.33; N, 9.62, Calcd. for C1&114N20S: C, 68.05; H, 4.99; N, 9.31. 

3-(p-Chlorophenyl)-4-(p-tolyl)-5,6-dihydro-4H-1,2,4-oxadiazine-5-thi 
one (4b) 

Compound (2b) was thionated as described above and the product was 
chromatographed on Silica Gel HF254 layer with ethyl acetate: n-hexane 
(1:3)(Rf: 0.64) to give compound (4b), m.p. 146-148OC. IR(KBr): 
u=16OOcm-'(C=N), 1344(C=S). 'H NMR(CDC13): &2.29(s, 3H, CH,), 
4.87(s, 2H, CH,), 7.17(m, 2 aromatic H), 7.20(m, 2 aromatic H), 7.24(m, 4 
aromatic H). MS(70eV); m/z(%). 316(61)[M+]. 

'hatment of 3,4-Di(p-tolyl)-5,6-dihydro-4H-l,2,4-oxadiazine-5-one 
(k) With PzSs 

Compound (2c) (80mg, 0.285mmol) was refluxed with P2S5 (31.7mg, 
0.14mmol) in xylene for 13h. The mixture was filtered and xylene was evap- 
orated under reduced pressure. The residue was subjected to tlc (eluant, 
ethyl acetate: n-hexane)( 1: 1) to yield the compound (3Omg, 35%, R ~ 0 . 5 2 )  
which was found to be identical in all respects with compound (5a). 

3,4-Di(p-tolyl)-1,2,4-oxadiazole-5(4H)-thione (5a). 

General Procedure 
Thiophosgene (lmmol, 121mg) was added to an ice-cooled solution of 
N-(p-toly1)-p-toluamide oxime (lmmol, 241mg) in pyridine (2ml). The 
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46 HIKMET A ~ I R B A S  eta/.  

reaction mixture was stirred for 20 min. and poured into cold water 
(50ml). The resulting precipitate was filtered and washed with water. After 
crystallization from ethanol, the IR spectrum of the product gave a C=O 
absorption at -1770cm-'. The impure solid was refluxed with an excess of 
PzSs in xylene for 12h. The reaction mixture was filtered and the solvent 
was evaporated under reduced pressure. The remaining oily residue was 
recrystallized from ethanol, yielding compound (5a)( 100mg, 35%), m.p. 
157-1 59°C. IR(KBr): u=16 lOcm-'C=N), 1350(C=S). 'H NMR(CDC13): 
6=2.35(s, 3H, CH,), 2.42(s, 3H, CH3), 7.13-7.32(m, 8 aromatic H). 
MS(70eV); m/z(%): 282(lOO)[M+]. Found: C 67.58; H, 5.03; N, 9.81, 
Calcd. for C16H14N20S: C, 68.09; H, 4.96; N, 9.92. 

3-(p-Chlorophenyl)-4-(p-tolyl)-1,2,4-oxadiazole-S(4H)-thione (5b) 

M.p. 168-170°C. IR(KBr): u=1604cm-'(C=N), 1340(C=S). 'H 
NMR(CDC13): 6=2.43(s, 3H, CH3), 7.15(m, 2 aromatic H), 7.30(m, 6 aro- 
matic H). MS(70eV); m/z(%): 302(62)[M+]. Found: C, 59.59; H, 3.81; N, 
9.34, Calcd. for C,5H,1N2C10S: C, 59.52; H, 3.63; N, 9.25. 

3-(m-Nit~phenyl)-4-(p-tolyl)-1,2,4-oxadiazole-5(4H)-thione (Sc) 

M.p. 161-163°C; IR(KBr): u=1610cm-'(C=N), 1350(C=S). 'H 
NMR(CDC13): &2.44(s, 3H, CH3), 7.19(d, 2 aromatic H), 7.35(d, 2 aro- 
matic H), 7.62(m, 1 aromatic H, 7.73(d, 1 aromatic H), 8.21(s, 1 aromatic H), 
8.35(d, 1 aromatic H) MS(70eV); m/z(%): 313(100)[M+]. Found: C, 57.49; 
H, 3.73; N, 12.74, Calcd. for C15HllN303S: C, 57.52; H, 3.51; N, 13.41. 

3-(p-Cyanophenyl)-4-(p-tolyl)-1,2,4-oxadiazole-S(4H)-thione (5d) 

M.p. 174-176°C. IR(KBr): u=2231 cm-'(C=N), 1590(C=N), 1340(C=S). 
'H NMR(CDC1,): 6=2.44(s, 3H, CH,), 7.16(d, 2 aromatic H), 7.33(d, 2 
aromatic H), 7048(d, 2 aromatic H), 7.66(d, 2 aromatic H). MS(70eV); 
m/z(%): 293(100)[M+]. Found: C, 65.35; H, 3.98; N, 13.92, Calcd. for 
C ~ ~ H ~ I N ~ O S :  C, 65.53; H, 3.75; N, 14.32. 

D
o
w
n
l
o
a
d
e
d
 
A
t
:
 
1
4
:
2
9
 
2
8
 
J
a
n
u
a
r
y
 
2
0
1
1



OX ADIAZINE-5-ONE 47 

3,4-Di(p-tolyl)-l,2,4-thiadiazole-5(4H)-one (6a) 

Compound (5a) (200mg) was heated in diphenyl ether (0.5ml) in a tube for 
6h at 180°C in the presence of a catalytic amount of copper powder. After 
cooling, diethyl ether was added to the mixture and filtered. Diethyl ether 
was evaporated and the residue was first washed with petroleum ether 
(50-7OOC) then recrystallized from ethanol, yielding compound 
(6a)(12Omg, 60%), m.p. 167-169OC. IR(KBr); u=1681 cm-'(C=O), 
1610((C=N). 'H NMR(CDC13): 6=2.31(s, 3H, CH,), 2.40(~, 3H, CH,), 
7.06(m, 4 aromatic H), 7.22(m, 4 aromatic H). MS(70eV), mlz(%): 
282(51)[M+]. Found: C, 67.75; H, 5.18; N, 9.84, Calcd. for C16HI4N20S: 
C, 68.09; H, 4.96; N, 9.92. 

3-(p-Chlorophenyl)-4-(p-tolyl)-1,2,4-thiadiazole-5-one (6b) 

Compound (5b) (100mg) was heated in xylene(25ml) at reflux tempera- 
ture in the presence of a catalytic amount of copper powder. The reaction 
mixture was filtered and the solvent was evaporated under reduced pres- 
sure. The residue was recrystallized from ethanol, yielding compound 
(6b)(30mg, 30%), m.p. 145-147OC. IR(IU3r); u=l685 cm-'(C=O), 
1580(C=N). 'H NMR(CDC13): 6=2.38(s, 3H, CH,), 7.03(m, 2 aromatic 
H), 7.25(m, 6 aromatic H). MS(70 eV); m/z(%): 302(86)[M+]. 

3-(m-Nitrophenyl)-4-(p-tolyl)-1,2,4-thiadiazole-5(4H) -one (6c) 

Compound (542) (200mg) was heated in diphenyl ether (0.5ml) in a tube for 
10h at 175°C in the presence of a little amout of copper powder. After 
cooling, diethyl ether was added to the mixture and filtered. Diethyl ether 
was evaporated and the residue was first washed with petroleum ether 
(50-7OoC), then recrytallized from ethanol to give compound (6c)(75mg, 
37%), map. 143-1 45°C. JR( KEir), u= 1695cm-'(C=O), 16 18(C=N), 
1529(N02). 'H NMR(CDC1,): 6=2.39(s, 3H, CH3), 7.07(m, 2 aromatic 
H), 7.25(m, 2 aromatic H), 7.48(m, 1 aromatic H), 7.64(m, I aromatic H), 
8.24(m, 2 aromatic H). MS(70eV); m/z(%): 313(100)[M+]. 
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