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Arylazo  de r iva t ives  of 3 ,5 -d i amino - l , 2 -d i t h io l i um b romides  were  obtained by oxidation of 
a ry lhydrazones  of d i th iomesoxal ic  acid d iamides  with b romine  in chloroform;  the nonqua- 
t e rn i zed  amino group of the products  r e a c t s  with a ry l  iso(thio)cyanates  to give the c o r r e -  
sponding u reas  and th ioureas ,  r e g a r d l e s s  of the conditions.  

-We have p rev ious ly  studied the oxidation of di thiomalonic acid d ia ry lamides  with va r ious  oxidizing agents  
to give 3 , 5 - d i a r y l a m i n o - l , 2 - d i t h i o l i u m  de r iva t ives  [1]. Of the 3 ,5 -d iamino-  1 ,2-di thiol ium sa l t s ,  4 - e thy l - ,  
phenyl,  benzyl,  and f l -cyanoethyl  de r iva t ives  with anions of hydrohal ic  acids a re  known [2, 3]. No data on 3,5- 
d i amino - l , 2 -d i t h io l i um sa l t s  with an a ry lazo  or  a ry lhydrazono  group in the 4 posi t ion a re  avai lable .  Com-  
pounds of this type a r e  of in te res t  as potent ia l  physiological ly  act ive  subs tances ,  s ince the dithiolium ring is 
included in the s t r u c t u r e s  of the highly act ive  ant ibiot ics  Thiolutin and Aureo thr ic in  [4]. 

1 ,2 -Di th io l ium 4 - a r y l a z o  de r iva t ives  (l-I) cannot be obtained by coupling of 1 ,2-di thiol ium der iva t ives  with 
diazonium sa l t s ,  s ince the 4 posit ion of the 1 ,2-di thiol ium ring is iner t  to e lec t rophi l ic  substi tution. We synthe-  
s i z e d H  by oxidation of a ry lhydrazones  of d i th iomesoxal ic  acid d iamides  with b romine  in ch loroform.  

Start ing a ry lhydrazones  I a -e  were  obtained by coupling di th iomalonamide with a renediazonium sa l t s  or  by 
reac t ion  of malonic  acid dini t r i le  with a rened iazonium chlor ides  and subsequent  sa tura t ion  of alcohol solutions 
of a ry lhydrazones  of mesoxa l i c  acid dini t r i le  with hydrogen sulfide. 

H:~S RC6H4N2 + 
- - ~  __...+ CH:2(CSNH'2)2 ~ RC6H NH--N~C./CSNH2 

4 \.CSNH 2 
- - ~  Rc'H'N~' RC, H,N[{--N=C(CN)= ~ l a-e 

4- 4- 
Br- Br- 

Br 2 C--S C--S 

I I 
NH 2 NHCXNHC6H4R, 

II a=e lU a=c 

I :l R=f f ;  b P=p-Cl l a ;  c R=o-CH,;  d R=o-Cl-lzO: e R=p-CI.  II a R = H ;  b R=p-CIt3,  
c R=o-CtI3; d R=o-CII:~O: e l~=p-CI. I l I a  R'=p-CIt:~, X = S ;  b R'=p-CH3, X = S ;  c R ' = H ,  

x=o  

The IR spec t r a  of II contain intense c h a r a c t e r i s t i c  absorpt ion  bands of an S -  S bond in a f i v e - m e m b e r e d  
dithiolium ring at 530-557 cm -1 [5] but do not contain absorption+at 1150-1170 cm -1 (C=S). The intense bands 
at 1500-1580 cm -1 a re  c h a r a c t e r i s t i c  for  the N~N bond and the NH 2 group. The bands at 3430 and 3330 cm - i  
co r r e spond  to the NH 2 group. 

Compounds I a r e  of independent in teres t ,  s ince the ant imicrobia l ,  pes t ic idal ,  and fungicidal act ivi ty of 
a ry lazo  de r iva t ives  of malonic  acid dini t r i le  is well  known [6]. 

* See [1] for  communica t ion  I. 
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TABLE 1. A r y l h y d r a z o n e s  of Mesoxa l i c  Acid Dini t r i le  and Dithio-  
amide  RCsH4NHN=CP ~ 

C o r n -  

pounc 

Ib 
Ic 
Id 
I e  

R 

p-CH3 
o-CHs 
o-CHsO 

p-CH3 
o-CH3 
o-CH~O 
p-CI 

R' 

CN 
CN 
CN 
CN 
CSNH2 
CSNH2 
CSNH2 
CSNII2 
CSNII2 

mp, *C 

169 
99 

111 
185 
172 
178 
151 
158 

220 (dec.) 

Found,  % 

N s 

30,3 -- 
30,2 
27,8 
27,3 
23,3 2~,9 
22,1 25,3 
22,4 25,1 
21,0 23,9 
20,7 23,3 

Empirical 
formula 

CtoH*N4 
CIoH~N4 
CIoHs'N40 
CgHsN4CI 
C~H,oN4S2 
C,oH,2N4S2 
C,oH,~N4S2 
CioHizN4S20 
CgH#QS2CI 

Ca!c., % Yield 
% 

N S 

30.4 -- 63 
30,4 50 
28,0 51 
27,4 53 
23,5 2"~,9 70 
22,2 25,4 66 
22,2 25,4 68 
20,8 23,9 63 
20,5 23,5 51 

T A B L E  2. 

IIa H 
IIb I p-CH3 
Ilcio-CH3 
Ild ! o-CHsO 
lie p-C1 

llla[ H 
Illbl H 
llle[ H 

Subst i tuted 4 - A r y l a z o - l , 2 - d i t h i o l i u m  B r o m i d e s  I I - I I I  

R' 

H 
H 
H 
H 
H 

CSNHC6Hn 
CSNHCsH4CII3-p 
CONHC6H5 

] mQp, Found, % 

I Br N I S 

228 25,7 -- 21.6 
218 24,7 -- 19,2 

1 -  19,1 
9 - -  18,i I 

1270 -- 118,2[ 
1230 -- 15,3 21,3 
[173 14,9 20,5 
]224 16,3 14,4 

Empirical 
formula 

C9HgBrN4S2 
CIoHHBrN4S2 
CIoHuBrN4S2 
CIoHuBrN4OS2 
CgHsBrCIN4S2 
CI6Ht4BrN~Ss 
CI~HI6BrN6Ss 
Cj61-II4BrNsOS2 

calc,, % I* 
252 -- t21,9t 69 
24,2 -- ]19,31 79 
22~.,~ --1!9,31 74 

- 118,41 77 
- -  118,2 64 

-- 15,4121,21 51 
15,0120,61 50 
,6,3114,7162 

Under  the influence of nucleophi l ic  agents ,  the syn the s i zed  4 - a r y l a z o - 3 , 5 - d i a m i n o - l , 2 - d i t h i o l i u m  b r o -  
mides  (II) undergo opening of the d i th io l ium r ing  with the l ibera t ion  of sulfur ,  as  in the case  of 3 , 5 - d i a r y l - ,  d i -  
a lky l - ,  and d i amino - subs t i t u t ed  1 ,2 -d i th io l ium sa l t s  [2, 7, 8]. When the re  a r e  a r y l a m i n o  g r o u p s  in the 3 and 5 
pos i t ions  of the r ing ,  the d i th io l ium de r i va t i ve s  a r e  s t ab le  with r e s p e c t  to ac ids  and b a s e s .  

R e g a r d l e s s  of the condi t ions ,  the r e a c t i o n  of sa l t s  II with a r y l  i s o ( ~ i o ) c y a n a t e s  p r o c e e d s  only at one 
amino group  to give 4 - a r y l a z o - 3 -  [N-phenyl  ( t h i o ) c a r b a m o y l ] a m i n o - l , 2 - d i t h i o l i u m  b r o m i d e s  (III). 

E X P E R I M E N T A L  

The IR s p e c t r a  of KBr  pe l le t s  of the compounds  w e r e  r e c o r d e d  with a UR-10 s p e c t r o m e t e r :  T h i n - l a y e r  
c h r o m a t o g r a p h y  (TLC) was  c a r r i e d  out  on 8ilufol UV-254 p la tes  under  s t anda rd  condi t ions  at r o o m  t e m p e r a -  
t u r e  in b u t a n o l - a c e t i c  a c i d - w a t e r .  

Mesoxa l i c  Acid  Din i t r i l e  Pheny lhyd razone .  A 1 -g  s amp le  of  malon ic  ac id  d ini t r i le  was  d i s so lved  in 30 
ml of a lcohol ,  and a solut ion of 6 g of sod ium ace ta te  i n l 5  ml  of wa te r  was  added, and the mix tu re  w a s c o o l e d  
with ice w a t e r  and t r e a t e d  with s t i r r i n g  with a d i azon ium solut ion p r e p a r e d  f r o m  1,4 g of anil ine,  10 ml  of HC1, 
20 ml  of wa te r ,  and 1.1 g of NaNO~ in 6 ml of wa t e r .  Af te r  1 h, the mix tu re  was  cooled and poured  o v e r  100 g 
of ice.  The ye l low p r e c i p i t a t e  was  r e m o v e d  by f i l t ra t ion ,  washed  with wa te r ,  and a i r  dr ied .  The y i e ld  was  2.1 
g (82%). 

The compounds  p r e s e n t e d  in Table  I w e r e  s i m i l a r l y  obtained.  

] ) i t h i o m e s o x a l i c  Acid Diamide  P h e n y l h y d r a z o n e  (In). A) A 0 .5-g  sample  of m e s o x a l i c  acid d in i t r i le  
pheny lhyd razone  was  d i s so lved  in 5 ml  of a lcohol ,  and the solut ion was  cooled with ice w a t e r  and s a t u r a t e d  
s u c c e s s i v e l y  with a m m o n i a  fo r  40 min  and with hyd rogen  sulf ide f o r  3 h. The mix tu re  was  a l lowed to s tand at 
r o o m  t e m p e r a t u r e  f o r 1 7  h, a f t e r  which it was  di luted with w a t e r  and ac id i f ied  with HC1. The resu l t ing  ye l low 
p rec ip i t a t e  was  r e m o v e d  by f i l t ra t ion ,  washed  with wate r ,  and a i r  d r ied .  The y ie ld  was  0.53 g (70%). 

B) A 0 .8-g  s amp le  of d i th iomalonamide  was  d i s so lved  in 50 ml  of a lcohol ,  and a solut ion of 2.4 g of sodi -  
um ace ta t e  in 10 ml  o f w a t e r  was  added with s t i r r i n g  and ice cool ing.  A solut ion p r e p a r e d  f r o m  0.54 g of ani -  
line, 4 ml  of HCI, 6 ml of wa te r ,  and 0.42 g of sod ium n i t r i t e  in 4 ml  of w a t e r  was  added to the mix tu re .  Af te r  
1 h, the mix tu r e  was  poured  o v e r  ice, and the r e su l t ing  p rec ip i t a t e  was  r e m o v e d  by f i l t ra t ion ,  washed  with 
wa te r ,  and d r i ed  to give the p roduc t  in 42% yie ld .  
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Compounds ib -e  (Table 1) were  obtained by methods A or  B. 

4 - P h e n y l a z o - 3 , 5 - d i a m i n o - l , 2 - d i t h i o l i u m  Bromide  (Ha). A 1-g sample  of d i th iomesoxal ic  acid diamide 
phenylhydrazone was d isso lved  in 20 ml  of ch lo ro fo rm,  and a solution of 0.6 g of b romine  in 50 ml  of chloro-  
f o r m  was added slowly with s t i r r ing  and cooling. A l ight-brown prec ip i ta te  fo rmed  gradual ly.  The mixture  
was allowed to stand at r o o m  t e m p e r a t u r e  for  1-2 h, a f te r  which the p rec ip i ta te  was r emoved  by f i l t ra t ion and 
washed with ch lo ro fo rm and e ther .  The yie ld  was 1 g. 

Compounds ] Ib-e  (Table 2) were  s i m i l a r l y  obtained. 

3 - ( N - P h e n y l t h i o c a r b a m o y l ) - 4 - p h e n y l a z o - 5 - a m i n o - l , 2 - d i t h i o l i u m  Bromide  (HIa). A 0.3-g sample  of 4- 
pheny lazo -3 ,5 -d i amino - l , 2 -d i t h io l i um bromide  was d isso lved  in 10 ml  of methanol or  ethanol, 0.24 g of phenyl 
isothiocyanate  was added, and the mix ture  was heated at 80~ fo r  1 h, during which a p rec ip i ta te  fo rmed.  A 
smal l  amount  of the alcohol was r em oved  by evaporat ion,  and the p rec ip i ta te  was r emoved  by f i l t rat ion,  washed 
with e ther ,  and a i r  dr ied.  The y ie ld  was 0.2 g. 

Compounds EIb,c (Table 2) we re  s i m i l a r l y  obtained. 

1 .  

2. 
3. 
4. 
5. 
6. 
7. 
8. 
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A number  of benzo- l , 2 ,3 -d i th i azo l ium chlor ides  {I) and the i r  se lenium a n a l o g s -  b e n z o - l , 2 , 3 -  
th iase lenazol ium,  benzo-2 ,1 ,3 - th iase lenazo l ium,  and benzo - l , 2 , 3 -d i s e l enazo l ium sa l t s  - were  
synthesized.  The e lec t ron ic  s t r u c t u r e s  and reac t iv i t i e s  of the I cation and sa l t s  I-IV a re  d is -  
cussed  on the bas i s  of a quan tum-chemica l  calculat ion of cation I and the PMR spec t r a  of sa l t s  
I -IV.  Success ive  subst i tut ion of the sulfur  a toms in the I cation by se lenium a toms ,  pa r t i cu la r ly  
in the 2 posit ion,  substant ia l ly  i nc rea se s  the degree  of t r a n s f e r  of posi t ive charge  to the con- 
densed benzene ring. The t rend  of the nucleophilic r eac t iv i t i e s  of 6-methoxy der iva t ives  of 
sa l t s  I - IV in the reac t ion  with a roma t i c  amines  is the same  as the t rend of the degree  of locali-  
zat ion of the pos i t ive  charge  in the 6 posi t ion.  

In our  p reced ing  communica t ions  we desc r ibed  the se lenium analogs of benzo- l ,2 ,3 -d i th iazo l ium sal ts  
(I), - benzo - l , 2 , 3 - t h i a se l enazo l ium (H), benzo-2 ,1 ,3 - th iase lenazo l ium (HI), and benzo- l ,2 ,3 -d i se l enazo l ium (IV) 
s a l t s -  and desc r ibed  some of the i r  p r o p e r t i e s  [1-4]. 

; I! II! | y  
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