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Their Addition Products with a$-Unsaturated Compounds, 
Cyanamides, and Diarylcarbodiimides 
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Mnerent 
1-aryl-2mercapto-4-phenyi-1,6-dlhydro-l,3,5-triazlne-6- 
thiones have been synthesized for the fhst time by 
dealkylating 
1-aryl-2-( benzyhnercapto)-4-phenyi-l ,6-dlhydro-l,3,5-tri- 
azlne-O-thlonecr with thiourea and HCI. These 
mercaptotriatlnes when treated with a,@-unsaturated 
carbonyl compounds, arykyanamides, and 
dlarykarbodlknldes gave correspomHng addltlon products. 

With the intention of synthesizing compounds which would 
modify antithyroid thiols so as to reduce their toxicity and Im- 
prove their activity ( I -3), addition of l-aryl-2-mercapto-4- 
phenyl-l,6-dihydro-l,3,5-triazine-6-thiones ( I  I )  with various 

: S 

a,P-unsaturated carbonyl compounds, arylcyanamides, and 
dlarylcarbodiimides was taken up. This type of addition may 
favorably influence adsorption, transport, distribution, localiza- 
tion, and toxicity as well as stability (4, 5). 

Mercaptotriazine I1 was obtained by dealkylating (6) 1- 
aryl-2-(benzylmercaptopl-phenyl- 1,6dihydro- 1,3,5-triazine-6- 
thione (I) by refluxing it with thiourea and concentrated HCI In 
ethanol. The precursor was obtained by known methods (7-9). 

Mercaptotriazine I I, when refluxed with a,@-unsaturated 
carbonyl compounds in ethyl acetate, afforded addition products 
(111). A cold solution of I I  in acetone when mixed with a 
solution of arylcyanamide hydrochloride ( 10) in acetone gave 
crystalline N-aryl-S-( 1 -aryl-4-phenyC6-thioxo- 1 ,Miydro- 1,3,5- 
triaziny1)isothiouronium hydrochloride (IV). When solutions of 

Table I. l-Aryl-2-(benzylmercapto )-4-phenyl-l,6-dihydro- 
1,3 ,5-triazine-6-thionesa 

Ar mp, "C yield, % 

C6H5 186 70 
o-CH,C,H, 178 65 
p-CH3C6H4 195 62 

p -CIC ,H, 215 60 

a All of these compounds gave elemental analyses within 

m-CIC6H, 1 6 1  55 

i0.30 of calculated values. 

Table 11. l-Aryl-2-mercapto-4-phenyl-l,6-dihydro-l,3,5- 
triazine-6-thionesa 

Ar mp, "C yield, % 

C6H5 212 60 
o-CH,C,H, 268 62.5 
p-CH3C6H4 126 55 
m-C1C6H , 231 55 
p-ClC,H, 262 60 

All of these compounds gave elemental analyses within 
i- 0.30 of calculated values. 

I1 and diarylcarbodiimide ( 1 1 ,  12) in acetone were mixed and 
HCI gas was passed through them under cold conditions, 
crystals of N ,N'diaryl-S -( 1 -aryl-4-phenyC6-thioxo- 1,6-dihydro- 
1,3,5-triazinyI)ronium dihydrochkxlde (V) were separated 
in quite good yield. 

Experimental Section 

All the melting points are determined with a Kofler hot stage 
apparatus and are uncorrected. 

2 - ( 6 e n z y ~ C 8 p t o ) -  1 ,4--yl- 1,6--dm- 1,3,5-trI- 
82h-6-thkme ( I ) .  This class of compounds are synthesized 
by known methods (7-9),  and the details are listed in Table I. 

1,4 -D@henyl-2-tnerc8pto - 1,6 -dhydro - 1,3,5 -tdaz/ne -6 - 
thlone (IZ). A solution of I (3.87 g, 10 mmol), thiourea (0.76, 
10 mmol), and concentrated hydrochloric acid (0.35 mL, 10 
mmol) was refluxed with 50 mL of absolute alcohol for a period 
of 2.5 h, cooled, and poured into an excess of water. The 
separated light yellow compound was washed with excess of 
water and cold alcohol to remove excess of thiourea and then 
crystallized with alcohol to give 11: geld 1.77 g (60%); mp 212 

S p N )  cm-'; NMR (CD3COCD3) 6 1.57 (s, 1 H, SH), 7.46-7.90 
(m, 10 H, Ar-H). The compound is soluble in dilute NaOH, its 
oxidation with Br,/CCI4 affords disulfide, and it gives salts with 
HgCi, and CuCI,, etc. Similarly other mercaptotriazines were 
synthesized (Table 11). 

OC; I R  (CHCl3) 1080 (C=S), 1635 (C=N), 1170 (N-C(= 
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Table 111. Addition Products of I1 and a,p-Unsaturated 
Carbonyl CompoundsQb 

~~~ ~ 

mp, yield, 
Ar R R' R" R' I "C % 

C,H, H COOH H COOH 223 60 
CiH; H H  H CHO 234 50 
0-CH.C.H. H COOH H COOH 268 55 
o-CH:C;H: H C.H. H COC,H, 235 65 
o - ~ ~ ; ~ , ~ ;  H H~ " H COOH.  284 70 

o-CH,C,H. H C,H. H COOH 269 65 
o-CH,C,H, H C,H5 H COOC,H, 272 70 

p-ClC;d, - H Hu H CHO 289 60 
p-ClC,H, H COOH H COOH 277 55 

a All of these compounds ave elemental analyses within 
Compounds were submitted 

p-ClC,H, H C,H5 H COC,H5 284 75 

* 0.30 of calculated values. 
for  biological testing. 

Table IV. N-Aryl&( l-aryl-4-phenyl-6-thioxo-l,6- 
dihydro-1,3,5-triazinyl)isothiouronium Hydrochloridesaib 

Ar Ar' mp, "C yield, % 

C6H5 

C 6 H 5  

C 6 H 5  

C6H5 
C 6 H 5  

C6H5 
p-ClC,H, 
p-C 1C ,H , 
p-C 1C ,H , 
p-ClC,H, 
p-ClC,H, 
p-C 1C ,H, 

C 6 H 5  
m-ClC,H, 
p-ClC,H, 
0-CH, OC,H, 
m-CH,OC,H, 
p-CH,OC,H, 

nt-ClC,H, 
p-C 1C ,H, 
o-CH,OC,H, 
m-CH,OC,H, 
p-CH,OC,H, 

C6H5 

254 70 
234 72 
159 60 
205 64 
305 65 
182 55 
247 60 
312 75 
176 68 
131 60 
319 65 
151 55 

a All of these compounds ave elemental analyses within 
f 0.30 of calculated values. % These compounds were sub- 
mitted for  biological testing. 

S-( 1,4-DIphenyl- 1 ,S-dlhydro-6-thloxo-1,3,5-trlazlnyl)- 
mercaptosucclnlc Acld (111) .  A solution of I1 (2.97 g, 10 
mmol) and maleic acid (1.74 g, 15 mmol) in 100 mL of ethyl 
acetate was refluxed for 4 h and then cooled overnight. Some 
fumaric acid was separated which was filtered and the filtrate 
was concentrated. A paste thus obtained was washed with 
benzene, ether, and petroleum ether and then crystallized from 
alcohol to get 111: yield 2.5 g (60%); mp 223 OC; IR (Nujol) 
3405 (COOH), 1700 (C==O), 1610 (C=N), 1080 (C=S) cm-'; 
NMR (CDCI,) 6 1.96-2.21 (m, 3 H, CHCH,), 7.3-7.8 (m, 10 H, 
ArH), 9.17-9.45 (m, 2 H, COOH). 

Similarly, addition products with other a&unsaturated com- 
pounds were prepared (Table 111). 

N-Phenyl-S-( 1,4-dlphenyI-b-thloxo- 1 ,b-dlhydro- 1,3,5- 
trlazlnyl)lsothlouronlm Hydrochkhle ( I V ) .  A solution of I1 
(1.5 g, 5 mmol) in acetone (10 mL) was cooled in a freezing 
mixture and to this a solution of phenylcyanamide hydrochloride 
(IO) (0.77 g, 5 mmol) in acetone (5 mL) was added drop by 
drop with constant stirring. After 1 h crystalline product was 
formed which was washed with acetone and ether to remove 
the unreacted fraction: yield 1.45 g (70%); mp 254 OC; IR 
(Nu@) 1520 ( W - S ) ,  1625 (m), 1020 (C=S), 3400 (NH) 
cm-'. By adopting the same procedure, we obtained other 
compounds of this series (Table IV). 

N ,N'-Diphenyl-S-( 1 ,4-d1pheny1-6-th1ox0- 1,b-dlhydro- 
1,3,5-tdazhy/)isotMwronlun Dlhydvchb#a ( V ) .  A solution 
of diphenylcarbodiimide (1.98 g, 10 mmol) ( 7 1 ,  72) in acetone 
(1 0 mL) was added drop by drop to a well-cooled solution of I I 
(2.9 g, 10 mmol) in acetone (15 mL) with constant stirring and 
then HCI gas was passed through it. After 0.5 h V was sepa- 
rated and was washed with acetone and ether to remove the 
unreacted fractlon: yield 3.8 g (65%); mp 227 OC. By adopting 

Table V. N,N'-Diaryl-S-( l-aryl-4-phenyl-6-thioxo-1,6- 
dihydro-l,3,5-triazinyl)isothiouronium 
Dihydrochlorides" 

Ar  Ar" mp, "C yield, % 

C6H5 
o-CH,C,H, 

p-ClC,H, 
C6H5 
o -CH,C,H, 

p - C H 3 C 6 H 4  

p-CH3C6H4 

C6H5 
o -CH,C,H, 
P-' 3' 6H 4 

C6H5 

C6H5 

C 6 H 5  

C6H5 
o-CH,C,H, 
o -CH ,C, H, 
o-CH,C,H, 
o-CH,OC,H, 
o-CH,OC,H, 
o-CH,OC,H, 

227 
263 
268 
28 8 
220 
259 
186 
282 
265 
199 

65 
62 
60 
70 
60 
65 
60 
70 
65 
62 

All these compounds gave elemental analyses within 
?: 0.30 of calculated values. 
mitted for biological testing. 

the same procedure, we obtained other compounds of this 
series (Table V). 
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