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The synthesis of new ary l idene  der iva t ives  of 3 -amino rhodan ine  has 

been effected.  It  has been es tabl ished that  the condensat ion of 3-  
aminorhodan ine  with a ldehydes  in an a l coho l i c  m e d i u m  gives  3 ' -  

a ry l idene  der ivat ives .  S imi la r  react ions  in an a m m o n i a c a l  m e d i u m  
lead  to 5 -de r iva t ives  of 3 -aminorhodan ine .  3 ' ,  5 -D ia ry l i dene  der iv-  

a t ives  can be obta ined by condensing 3 ' - a m i n o r h o d a n i n e  wi th  an 

excess of an a ldehyde in g l a c i a l  a c e t i c  acid,  excep t  for the s a l i cy -  

l idene  and 9 -an th ry l idene  der ivat ives ,  the synthesis of which can 
be carr ied out only in two stages. 

As a l r e a d y  r e p o r t e d  [1], 3 - a m i n o r h o d a n i n e  p o s s e s s e s  
a dual  r e a c t i v i t y  which  i s  c aused  by the e x i s t e n c e  of 
two t a u t o m e r i c  f o r m s ,  n a m e l y  the h y d r a z i n e  f o r m  and 
the th io l  f o r m .  In v iew of t h i s ,  the  condensa t ion  of 
3 - a m i n o r h o d a n i n e  with a ldehydes  can give e i t h e r  3 ' -  
a r y l i d e n e  d e r i v a t i v e s  o r  5 - s u b s t i t u t e d  o r  3 ' ,  5 - d i s u b -  
s t i t u t ed  3 - a m i n o r h o d a n i n e s .  

Since ,  a c c o r d i n g  to the l i t e r a t u r e  [2 ,3] ,  p -  and o-  
h y d r o x y b e n z y l i d e n e a m i n o r h o d a n i n e s  s u p p r e s s  the 
ac t ion  of d e c a r b o x y l a s e ,  which i s  capab le  of c o n v e r t -  
ing 5 - h y d r o x y t r y p t o p h a n  into s e r o t o n i n ,  we se t  o u r -  
s e l v e s  the t a s k  of c a r r y i n g  out fo r  c o m p a r i s o n  the 
condensa t ion  of 3 - a m i n o r h o d a n i n e  with p - d i m e t h y l a m i -  
nobenza ldehyde ,  p - d i e t h y l a m i n o b e n z a l d e h y d e ,  s a l i c y l -  
a ldehyde ,  v e r a t r a l d e h y d e ,  and e i n n a m a l d e h y d e ,  and 
a l so  with f u r f u r a l  and 9 - a n t h r a l d e h y d e .  The s u b s t a n c e s  
tha t  we ob ta ined  by condens ing  3 - a m i n o r h o d a n i n e  with 
a ldehydes  in an a lcoho l ic  m e d i u m  a r e  3 ' - s u b s t i t u t e d  
d e r i v a t i v e s  and a r e  given in Tab le  1. 

The 5 - s u b s t i t u t e d  d e r i v a t i v e s  of 3 - a m i n o r h o d a n i n e  
( see  Tab le  2) w e r e  ob ta ined  by G i r a r d '  s me thod  [5], 
i. e . ,  in an a m m o n i a c a l  m e d i u m  under  condi t ions  in 
which  amino rhodan ine  i s  c o n v e r t e d  c o m p l e t e l y  into 
i t s  second  t a u t o m e r i c  f o r m ,  the  m e r c a p t a n  f o r m .  

The 3 ' ,  5 - d i s u b s t i t u t e d  d e r i v a t i v e s  of 3 - a m i n o r h o -  
danine (Table  3) w e r e  ob ta ined  by bo i l ing  a m i n o r h o -  
danine with an e x c e s s  of the a ldehydes  in g l a c i a l  a ce t i c  
ac id .  

When an e x c e s s  of s a l i c y l a l d e h y d e  o r  9 - a n t h r a l d e -  
hyde was  bo i l ed  with  3 - a m i n o r h o d a n i n e  in g l a c i a l  a c e -  
t ic  ac id ,  we ob ta ined  no d i subs t i t u t e d  p r o d u c t s  a s  i s  
u sua l l y  found with  o the r  a ldehydes .  Subs t i tu t ion  took 
p l a c e  in one pos i t i on  only ,  and the s u b s t a n c e s  ob ta ined  
w e r e  i den t i ca l  with the 3 - s u b s t i t u t e d  a m i n o r h o d a n i n e s .  
A t t e m p t s  to obta in  the  d i subs t i t u t e d  d e r i v a t i v e s  of 3 -  
a m i n o r h o d a n i n e  by m o r e  p r o l o n g e d  bo i l ing  in g l a c i a l  
a ce t i c  ac id  o r  even by bo i l ing  the 3 - s u b s t i t u t e d  a m i -  
n o r h o d a n i n e s  wi th  the s a m e  a ldehydes  in ace t i c  ac id  
w e r e  u n s u c c e s s f u l .  

We s u c c e e d e d  in ob ta in ing  the d i s a l i c y l i d e n e  and 
d i a n t h r y l i d e n e  d e r i v a t i v e s  only in two s t a g e s ,  wi th  
the  i so l a t i on  of the 3 ' - d e r i v a t i v e  f r o m  an a l coho l i c  
m e d i u m  and i t s  condensa t ion  in an a m m o n i a c a l  m e d i u m  
by G i r a r d '  s me thod  [5]. 

The i n t roduc t ion  of a benzy l idene  r e s i d u e  into 3 ' -  
s a l i c y l i d e n e -  o r  3 ' - a n t h r y l i d e n e a m i n o r h o d a n i n e  t a k e s  
p l a c e  r e a d i l y  in pos i t i on  5 not  only by m e a n s  o f  the 
G i r a r d  condens  ation, but a l so  by bo i l ing  in g l a c i a l  a c e -  
t ic  acid.  

In i t s  tu rn ,  3 ' - b e n z y l i d e n e a m i n o r h o d a n i n e  can con-  
dense  with s a l i c y l a l d e h y d e  o r  an th r a ldehyde  in a c e t i c  
acid.  It i s  i m p o s s i b l e  to i n t roduce  the s a m e  r a d i c a l s  
into the  5 pos i t i on  of 3 ' - s a l i c y l i d e n e -  and 3 - a n t h r y l i -  
d e n e a m i n o r h o d a n i n e s  in ace t i c  ac id .  

It m a y  be a s s u m e d  that  th is  i s  p r e v e n t e d  by the 
a p p e a r a n c e  of s t e r i c  h ind rance .  Consequen t ly ,  d i s u b -  
s t i t u t ed  d e r i v a t i v e s  of 3 - a m i n o r h o d a n i n e  with sa l icy .  
l a ldehyde  and with an th ra ldehyde  m u s t  be ob ta ined  in 
two s t a g e s .  

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

The 3-a ry l ideneaminorhodan ines ,  5 - a r y l i d e n e - 3 - a m i n o r h o d a n i n e s ,  

and 3' ,  5 -d i a ry l ideneaminorhodan ines  were obta ined by previously  

described methods [1]. 

o-HOC~H4 
9-Anthryl 
p- (CH3)~NC6H4 
p- (C2H5) 2NC6H4 
3,4- (CH30) zC6H3 
2-Furyl 
C~Hs--CH=CH 

Tab le  1 

3 ' - A r y l i d e n e  D e r i v a t i v e s  of A m i n o r h o d a n i n e  

O =C------N--N =CH --R 
r l 

II2Cxs/C =S 

Mp, , C 

178" 
210 
164 
178 
142 
134"* 
145"** 

Empirical 
formula 

C~oHsN202S2 
CIsHI2N2OS2 
C12H~aN3OS~ 
CI4H,TN30S2 
C~=H,2N203S2 
CgH6N202S= 
CI2HIeN2OS~ 

Found, % 

C H N 

47.64 326 11.20 
63,59 3.69 8.34 

15.10 
5427 574 13% 
47.92 4.10 9.32 

- -  11 .98  
10.88 

Calculated, go 

C H N 

47.59 3.20 11.10 
64.25 3.60 8.32 

15.04 
 429 13.66 
48.61 4.08 9.45 

- -  - -  12.38 
10.67 

Yield, 
% 

91.2 
93.5 
88.0 
88.0 
86.0 
53.0 
87.5 

*According to the literature [4], nap 
**According to the literature [ 4 ], mp 

***According to the literature [6], mp 

] 78~ 80 ~ C. 
128.5~ ~ C. 
144~ ~ C. 
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Tab le  2 

5 - A r y l i d e n e  D e r i v a t i v e s  of 3 - A m i n o r h o d a n i n e  

C H i C  C = S  
I X S /  

R 

o-HOC6H4 
9-Anthryl 
p- (CH3)2NC6H4 
p- (C2Ha) ~NC6H4 
3.4- (CHaO) 2C6H3 
2-Furyl 
C6Hs--CH=CH 

Mp, ,C I 

214 
180 
216" 
160 
136 
187"** 
223 

Empirical 
formula 

C~aHsN20=S2 
CtsHI2N=OS= 
CI=H1aNaOS~ 
CI4H17NaOSe** 
Ct~HI~N2OaS2 
CaH6N202S2 
C~2HIoN2OS2 

c 

47.55 
64-22 

49,-01 

54.86 

Found, % 

H N - c 

3.69 ii.04 
4.50 8.79 

14.90 
13.60 

4~8 8.97 
12.05 

4.35 10.94 

Calculated, % 

47.59 3.20 
64.26 3.60 

4&-.62 4-~8 

54..94 3~4 

N 

11.i0 
8.32 

15.04 
13.66 
9.44 

12.38 
10.67 

*According to the literature [4], mp 2200-223 ~ C. 
**Found, %: S 20.76. Calculated, %: S 20.87. 

***According to the literature [4], mp 186.5~176 C 

Yield, 
% 

20.0 
65,3 
35.9 
26.0 
81.8 
72.7 
57.6 

Tab le  3 

3 v , 5 - D i a r y l i d e n e  D e r i v a t i v e s  of Amino rhodan ine  

[ b 
C It =C,,s1C = S 
R " 

R 

o-HOC6H4 
9-Anthryl 
P- (CH3) 2NC6H4 
p- (C2H~) 2NC~I4 
3,4- (CH~O)~C~H3 
2-Furyl 
C6Hs--CH----CH 

Mp, . C 

198 
242 
266** 
200 
209 
173 
196 

Empirical 
formula 

C17HI~N~OaS2 
C~H2oN~OS2* 
C2I H~N4OSa 
C~HaoN4OS2 
C~IHaoN2OsS2 
CtaHsN2OaS2 
C21H,6N~OS~ 

Found, % 

c H I  N 

57.03 ~ 2  l 7.26 
- -  5.57 

1 3 . 4 9  

6~.00 6.'~2 ' 12.36 
57.tl 4.64 5.96 
50.88 3.07 9.20 
66.76 4.30 6.95 

Calculated, % 

C H 

57.27 3,39 

6 ~ 4  6.48 
56.74 4.54 
51.31 2.65 
66.99 4,28 

*Found, %: S 12.07. Calculated, %: S 12.22. 
**According to the literature [4,6], mp 2660-268 ~ C. 

7.86 
5.34 

13.64 
12.01 
6.30 
9.21 
7.44 

Yield, 
% 

57,3 
10.0 
88,0 
84,5 
58.6 
46,2 
75.0 
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Symhesls of 3 ', 5-disallcylidene- and 3 ', 5-dlanthrylideneamino- 
rhodanines. With stirring, 1-2  ml of concentrated ammonia solution, 
0.4 g of ammonium chloride dissolved in 1 ml of water, and 5 mM 
of the appropriate aldehyde were added rapidly to a hot suspension 
Of 5 mM of a 3'-substituted aminorhodanine in 15 ml of methanol  
In the case of salicylaldehyde, the precipitate formed after 5-6  min, 
and then on complete cooling the whole mass crystallized. In the 
case of anthraldehyde, the reaction mixture was stirred at 65 ~ C for 
2 hr. After being filtered off, the disalicyiideneaminorhodanine was 
recrystallized from ethanol and the dianthryiideneaminorhodanine 
was purified with boiling benzene. 

Synthesis of 5-benzylidene-3 '-sal icyl idene- and 5-benzylidene- 
8'-anthr]lideneaminorhodanines. In a flask fitted with a reflux con- 
denser, 5 mM of 3 ' -sal icylidene- or 3'-anthryiideneaminorhodanine 
was boiled with a 20% excess of benzaldehyde in 20 ml of glacial 
acetic acid for 4 hr. The crystals that deposited on cooling were fil-  
tered off and washed with hot methanol and ether. 

5-Benzylidene-3'-salicylideneaminorhodanine with mp140~ C 
was obtained in 57.0% yield. Found, %: N 8.22. Calculated for 
CtTHtzNzO2S 2, %: N 8.24. 

An identical substance with mp 136~ ~ C was obtained by 
condensing 3-salicylideneaminorhodanine with benzaldehyde by 
Girard's method [5]. Yield 54.2%. Found, %: C 60.10; H 3.97; N 8.57. 
Calculated for CrTHnN20~82, %: C 59.98; H 3.55; N 8.24. 

3'- Anthryiidene- 5- benzylideneaminorhodanine with mp 212 ~ 214 ~ C 
was obtained with a yield of 39%. Found, %: N 6.72; S 15.24. Cal- 
culated for CzsH~N2OS2, %: N 6.60; S 15.11. The same product pre- 
pared by Girard's method had mp 213"-214 ~ C (yield 90.0%). 

Synthesis of 3 '-  benzylidene-5 -salicylideneaminothodanine and 
5-anthtyiidene-3'-benzylideneaminothodanine, A mixture of 0.55 g 

(2.5 mM) of 3-benzyiideneaminorhodanine and 0.3 g (2.5 mM) of 
salicylaldehyde in 10 ml of glacial acetic acid was boiled for 4 hr. 
After cooling, the yellow precipitate was filtered off, mp 149~176 
(from ethanol). Yield 24.6%0. Found, %: N 8.63; S 19.09. Calcu- 
lated for C17H12N202S2, %: N 8.24. S 18.84. 

Similarly, the reaction of 3'-benzyiideneaminorhodanine with 
anthrylidene gave a substance with mp 194 ~ C (fromglacial CH~COOt~) 
with a yield of 56.6%. Found, %: C 70.11; H 3.85; S 15.35. Calculated 
for C~sH16N2OS2, %: C 70.73; H 3.85; S 15.11. 
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