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Synthesis of 
1 -Aryl-2-amino/anilino-4-phenyl- 1,6-dihydro- 1,3,5-triazine-6-thione 
and Related Thioureas 

Ramesh Chandra and Pramod K. Srlvastava" 
Department of Chemistty, Banaras Hindu University, Varanasi 22 7005, India 

Different 
1-aryl-2-( benzylmercapto)-4-phenyl- 1 ,CdIhydro- 
1,3,5-trlazlns6-thlones have been syntheslsed by known 
methods. These trlarlnes on treatment with 
ammonla/amlnes under suitable condltlons afforded 
correspondlng 2-amlno/anlllno derlvatlves. 
l-AryC2-amlno-4pheny~l,~-dlhydro-l,3,5-triazlne-6-thlone 
on lnleractlon with isothlocyanates gave related thloureas. 

The presence of antituberculous ( 7 ,  2), antithyroidal (3), and 
antitumor (4) activity in some disubstituted thiocarbamides led 
us to search for new members of this series containing the 
triazinyl moiety. 

The present communication deals with the synthesis of 1- 
aryC2-amino/anilino-4-phenyl- 1,6dihydro- 1,3,5-triazine-6-thione 
( I  I)  and N -( l-aryl-4-phenyl-l,6-dihydro-6-thioxo-1,3,5-tri- 

I 

R - . =  H- 

aziny1hN'-arytthiourea ( I  I I); the precursor l-aryl-2-(benzyl- 
mercaptob4-phenyl-1 Mihydro- 1,3,5-triazine-6-thione (I) was 
obtained by condensation of benzoyl isothiocyanate (5) and 
S-benzyCNarylisothiourea (6). The amino/anilinotriazines ( I  I) 
were obtained in excellent yields when equimolecular quantities 
of triazines (I) and ammonia/amines were refluxed for a period 
of 9-10 h. The aminotriazines (11) when reacted with isothio- 
cyanates afforded related thioureas (I  I I) ( 7 -3, 7). 

Experlmental Procedure 

Melting points were determined with a Kofler hot stage ap- 
paratus and are uncorrected. 

2-(Benryknercapto)-1,4-d@henyl-l ,6-dihydro-l,3,5-tri- 
azine -6 -fhlone ( I  ) (8  - 11 ). A solution of benzoyl isothio- 
cyanate (6.5 g, 40 mmol) was added dropwise with vigorous 
stirring to S-benzyCN-phenylisothiourea (9.7 g, 40 mmol) in 
acetone (50 mL) over a period of 5 min. A goklen yellow soli  
separated which was recrystallized with benzene: yield 10.4 
g (70%); mp 186 OC; I R  (Nujol) 1080 (C=S), 1635 (C=N), 
670 (C-S-C) cm-'; NMR (CDCI,) 6 4.525 (s, 2 H, CH,), 
7.208-7.881 (m, 15 H, ArH). By adoption of a similar proce- 
dure 2-(benzylmercapto)-l-@ -chlorophenyl)-4-phenyl-I,6di- 
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Table 1. 2-Amino/anilino-l-aryl-4-phenyl-l,6-dihydro-1,3,5- 
triazined-thione' 

Ar R mp, "C yield, V 

H 

O-CH, C, H, 

p-CH, C, €I, 
CJ-CH, OC, H, 
p-CH,OC, H, 
p-ClC, H, 
C 6 H 5 C H 2  

C,H, 

m-CH, C, H, 

n-C,H, 
H 

m-CH,C, H, 

0-CH, OC6 H, 
p-CH,OC,H, 
VI-ClC, H4 

C 6 H ,  

p C H 3 C 6 H 4  

p-ClC, H, 
'6 H S C H 2  

n-C,H, 

233 80 
148 68 
193 65 
199 65 
195 60 
116 55 
179 5 s  
217 70 

71 5 5  
2 2 3  90 
204 84 
246 80 
23 1 85 
196 65 
14 2 65 
206 / >  

229 70 
29 1 60 

74 5 5  

1 5 7  7 i  

- -  

a All of these compounds gave elemental analysis (C, H, N. S) 
within -0.30 of calculated values. 

hydro-1,3,5-triazine-6thione was prepared: yield 75 %; mp 215 
OC. 

2-Anliino- 1 ,4-dlphenyl-l,6-dihydro- 1,3,5-triazine-6- 
thlone ( I 1  ). 2-(Benzylmercapto)-1,4-diphenyl-l ,bdihydro- 
1,3,5-triazine-6-thione (7 g, 18 mmol) was dissolved in absolute 
alcohol (80 mL). Distilled aniline (2 g, 20 mmol) was added to 
it and the reaction mixture was refluxed for 9 h, cooled, and left 
overnight. A yellow shining product separated which was re- 
crystallized with alcohol: yield 4.35 g (68%); mp 248 OC; IR 
(Nujol) 3340 (NH), 1635 (C=N), 1080 (C=S) cm-'; NMR (CD- 
CI,) 6 3.80 (s, 1 H, NH), 7.316-7.85 (m, 15 H ArH). Similarly 
other amines were used and the details are recorded in Table 
1. 
2-Amlno-l,4-dlphenyl-l,6-dlhydro-l,3,5-triazlne-6- 

fhione ( I I  ). 2-(Benzy1mercapto)-1 ,4-diphenyl-l ,6-dihydro- 
1,3,5-triazine-6-thione (5 g, 13 mmol) was refluxed with alcohol 
(50 mL) saturated with ammonia on an oil bath with constant 
stirring for a period of 6 h. Alcoholic ammonia was added in 
fractions (10 mL) throughout the course of the reaction to keep 
the reaction mixture ammoniacal. After the solution was 
cooled, a light yellow solid separated which was washed with 
petroleum ether and recrystallized with alcohol: yield 3.18 g 
(80%); mp 233 OC; IR (Nujol) 3480, 3360 (NH,), 1635 (C=N), 
1080 (C=S) cm-I. 

N-( 1,4-Dlphenyl-l,6-d1hydro-6-fhioxo- 1,3,5-frIazinyl)- 
N'-methyffhiourea (I11 ). 2-Amino- 1,4diphenyl-1,6-dihydro- 
1,3,5-triazine-6-thione (1.4 g, 5 mmol) was mixed with methyl 
isothiocyanate (0.5 g), heated on a water bath for a period of 
45 min, and then cooled and washed with petroleum ether. The 
compound thus obtained was recrystallized with alcohol into 
shining yellow crystals: yield 1.73 g (92%); mp 157 'C; IR 
(Nujol) 3290 (NH), 1635 (C=N), 1080 (C=S), 1170 cm-' (NC- 
(=S)N). Similarly other isothiocyanates were used and the 
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Table 11. N-(1 -Aryl-4-phenyl-I ,6-dihydro-l,3,5triazinyl)-N’- 
arylthioureaa 

AI R’ mp, “C yield, 7% 

C 6 H 5  

C 6 H 5  

C 6 H 5  

C 6 H 5  

C 6 H 5  

C 6 H 5  

‘6 H5 

C 6 H 5  

C 6 H 5  

‘6 H 5  

p-ClC, H, 

p-ClC, H, 
pClC, H, 

p-ClC,H, 

p-ClC, H, 

P-ClC, H, 

p-ClC, H, 
p-c lc ,  H, 
p-  ClC, H, 
p-ClC, H, 

CH 3 157 
C2H5 182 
n-C,H, 239 
C 6 H 5  24 1 
O-CH, C,H, 213 
P-CH,C,H, 246 
o-CH,OC,H, 219 
p-CH, OC, H, 25 1 
P-C,H, OC, H, 197 
0-ClC, H, 224 
CH3 16 2 
C,H, 229 
n-C,H, 239 
C 6 H 5  234 
0-CH, C, H, 231 
P-CH,C,H, 232 
o-CH,OC,H, 236 
o-C,H, OC, H, 243 
P-C,H,OC,H, 24 1 
0-ClC,H, 23 1 

92 
85 
63  
80 
85 
90 
80  
86 
65 
88 
95 
85 
1 5  
85 
80 
84 
75 
65 
68 
85 

a All of these compounds gave elemental analysis (C, H, N, S) 
within t0 .30  of the calculated values. These compounds are sub- 
mitted for review. 

details are recorded in Table 11. 
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Facile Synthesis of Benzimidazol-2-one Derivatives by Modified 
Lossen Rearrangement 

Zygmunt Ecksteln, Tadeusz Jadach,+ and Ewa Lipczykka-Kochany * 
Institute of Organic Chemistry and Technology, Technical University of Warsaw, 00-662 Warm w, Poland 

A “formamide modlflcatlon” has been applled to the 
Lossen rearrangement of several blologlcally Important 
anthranllohydroxamlc acids, some of them prepared for 
the ffrst time. I t  has been found that a short heatlng at 
temperatures In the range 130-140 OC converts these 
compounds Into corresponding benzlmldazol-2-ones with 
excellent ylelds. 

Unlike the Curtius and Hofmann rearrangements, the Lossen 
rearrangement ( 7 )  has not found wide applications in organic 
synthesis. The reason is that two preceding steps are usually 
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essential to this reaction: an acylation of hydroxamic acid and 
then conversion to a salt, which can undergo rearrangement. 
I n  the past 20 years several modifications of the Lossen re- 
arrangement have been reported, all of them attempts, more 
or less successful, to improve it (2, 3). We should like to repwt 
the results of our recent attempt of an “amide modification” of 
this reaction as applied to the rearrangement of anthranilohy- 
droxamic acids, known for their biological activities (4  -6). 

Results and Dlscusslon 

Eckstein noticed (7) that hydroxamic acids when heated in 
formamide underwent Lossen rearrangement without any p r a  
vious treatment. On the basis of this observation we have 
examined the rearrangement of anthranilohydroxamic acids 
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