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3-Aminorhodanine in ethanol reacts in the hydrazine form with 
aromatic aldehydes to give 3'-arylidene derivatives, while in 
ammonia it reacts in the tautomerie thiol form to give 5-arylidene 
derivatives. 3', 5-Diarylidene derivatives of 3-aminorhodanine can be 
obtained by reacting aromatic aldehydes with 3'-aminorhodanine in 
glacial acetic acid, with 3-arylidenerainorhodanines in ammonia 
solution, or with 5-aryliden-3-arninorhodanines in ethanol. 

Though methods of syn thes i z ing  3 - amino rhodan ine  
were  desc r ibed  long ago [1, 2], up to the p r e s e n t  it 
has not been  adequately inves t iga ted  chemica l ly .  The 
ass igned  s t r u c t u r e  2 - th io -1 ,3 ,  4 - t h i a d i a z o n - 5 - o n e ,  
but not 2 - t h i o - 3 - a m i n o t h t a z o l i d - 4 - o n e  [3], was r e j ec t ed  
[4] because  t r e a t m e n t  of 3 - amino rhodan ine  with HNO 2 
gives rhodanine ,  while t r e a t m e n t  with benzaldehyde 
gives a d ibenzyl idene  de r iva t ive ,  because  the molecu le  
conta ins  a f ree amino group. The IR and UV absorp t ion  
s p e c t r a  a lso conf i rm the th iazo l id ine  s t r u c t u r e  of 3 -  
aminorhodan ine .  

The p rob l em of why 3 - a m i n o r h o d a n i n e  is not bas ic  
has not been solved. E l e c t r o m e t r i e  data showed [51 
that  3 - a m i n o r h o d a n i n e  is c h a r a c t e r i z e d  by acidic  p r o p -  
e r t i e s  (pK a = 9.2), equal to those of bor ic  acid,  which 
can be explained by the p r e s e n c e  of a f r ee  mercap to  
group. Accord ing  to [6], unsubs t i tu ted  rhodanine  has 
two c h a r a c t e r i s t i c  UV absorp t ion  max ima ,  at 251 nm 
(thtoamide band) and 295 nm (di th iocarbonate  band). 
.At the same  t ime  unsubs t i tu ted  3 - a m i n o r h o d a n i n e  has 
only one absorp t ion  m a x i m u m  at 290-295 rim. Thus 
the th ioamide  band is absen t  for 3 -aminorhodan ine .  

3 -Amino rhodan ine  r eac t s  with a r o m a t i c  aldehydes 
in a m m o n i a  solut ion,  to give monoa ry l i dene  d e r i v a -  
t fves ,  though it can give Schiff ' s  bases  (hydrazine 
de r iva t ives )  and 5 - a r y l i d e n e  de r iva t i ve s  ( rhodanine 
de r iva t ives ) .  To con f i rm  that  the Schiff ' s  base  f o r m a -  
t ion r eac t ion  is unaffected by the na tu re  of the solvent ,  
some  hydraz ines ,  e .g .  phenylhydrazhne,  p - n i t r o p h e n y l -  
hydraz ine ,  benzoy lhydraz ide ,  and d ioxa ly lhydraz ide ,  
were  condensed  with benzaldehyde,  sa l i cy la ldehyde ,  
and p - d i m e t h y l a m i n o  benza ldehyde  in a m m o n i a ,  and in 

all  12 cases  the co r re spond ing  hydrazones  were ob-  
ta ined  in good yield. Hence hydraz ines  reac t  with 
aldehydes in a m m o n i a  jus t  as read i ly  as in ethanol.  

Because  3 -amino rhodan ine  can be rega rded  as a 
hydraz ine  de r iva t ive ,  it should r e a c t  with aldehyde 
in ethanol.  Actual ly  r eac t ion  of 3 - amino rhodan ine  with 
a roma t i c  aldehydes in ethanol gives 3 ' - a r y l i d e n e  d e r i -  

va t ives  (Table 1). 

H:,(~\S C = S 4- R--CH~O H~C\s/C =S 

When the condensa t ion  of 3 - amino rhodan ine  with 
a r o m a t i c  aldehydes was effected by G i r a r d ' s  method 
[7], i . e .  in ammon ia ,  the expected products  were 3 ' ,  5-  
d i a ry l idene  de r iva t ives ,  but only nonoary l idene  d e r i -  
va t ives  were  obtained (see Table  2), which were  not 
3 - a r y l i d e n e r h o d a n i n e s .  Thus in  a m m o n i a  so lu t ion  3-  
aminorhodan ine  does not behave l ike a hydraz ine  d e r i -  
vat ive,  and gives 5 -a ry t i dene  de r iva t ives :  

O=C--N --N. 2 N.~OH O=C--N--Nm 
H~C..s/C=S +~--C,~O "" ~H=~:\S ~;~S " + "2 ~ 

Hence the dual r eac t iv i ty  of 3 - a m i n o r h o d a n t n e  is to 
be a s c r i b e d  to its t a u t o m e r i s m :  

+ - 
O= C - ~ _ N .  2 O,=C- -N- -NH 

H~C.~s~C ~S H2C\s ~ --SH 

The a m m o n i a  med ium p romotes  d i s p l a c e m e n t  of 
the e q u i l i b r i u m  to the r igh t  because  the a m m o n i u m  
sal t  of the thio form is formed.  The o c c u r r e n c e  of a 
t a u t o m e r i e  thio fo rm expla ins  the acid p r o p e r t i e s  of 
3 - a m i n o r h o d a n i n e ,  and the lack of a th ioamide  a b s o r p -  

t ion band. 
If the condensa t ion  of 3 - a m i n o r h o d a n t n e  is run  with 

excess  aldehyde in glacial  acet ic  acid,  3 ' ,  5 -d i a ry l i dene  

de r iva t i ve s  a r e  fo rmed  (Table 3): 

o%c--N-~.~ o=c--~-~ ~c~-~ 
H2C\s:C= S + 2R--CH=O ' R--CIt=C,,,s/C =S +2H~O 

C~tI5 
F-CICaH4 
p-BrCoH4 
o-HOOCCCHa 
p-NO2C~H~ 
m-NO~C6H~ 

Tab le  1 

o-c--~-~=cn-R 3 - A r y l i d e n a m i n o r h o d a n i n e  s 
i i 

H2C\s~C ~ S 

! Found, % ! Calculated, % 
Mp, 'C [ Formula . . . . . . . . . .  

! c H N ic I~ 

136" ! CIoH~N~OS2 -- -- 11.94 -- ! -- 
142 ' C,0HrCrN~OS2 44.64 3.02 10.46 44.34 : 2.61 
130 i CIoHTBrN2OS2 38.29 2.44 8.77 38.07i 2.23 
192 CLLH~N2OaS2 47.04 3.16 1(I.42 47.13 2.88 
194 i C[0H?NaO3S2 : 4'2.'26 2.84 15.13 42.70 : 2.51 
168 i Cj0HTN~O3S2 42.06 298 14.89 42.70 2.51 

*[8] gives mp 136'. 

i Yield, % i 

11.86 990 
10.26 68 7 
8.84 89.0 
9.99 ! 25.2 

14.93 i 95O 
14.93 i S6.0 
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O = C ~ N - - N ~ C H - - R '  

~ H = CXS~,C = S 

R 

Tab le  2 

5 - A r y l i d e n e - 5 - a m i n o r h o d a n i n e s  

C6H5 
p-C1C6H4 
p-BrCsH4 
o-HOOCC6H4 
pJNO2C6H4 
m-NOzC6H4 

Mp, "C 

196' 
204 
214 
200 
176"* 
235 

i 
Formula 

CloHsNaOS~ 
CIoHzC1N2OS2 
CloHrBrN2OS( 
CuHsN=O3S2 
CloHzN303S2 
CIoH7N303S2 

Found, % Calculated % 

c / H c I H N 

4~-,09 11.95 2,48 10.26 
38.67 I 3,01 8,56 
47.59 3.22 9~91 

15.09 
42.30 1 2-~9 15.04 

4~-.34 2"~1 
38.07 2.23 
47.13 2,80 

4Z)70 2.21 

11.86 
10.26 
8.84 
9.99 

14.93 
14.93 

*[8] gives mp 196 ~ 
**[8] gives mp t76". 

Yield, % 

45.5 
74.3 
98.1 
77,0 
41.0 
39,2 

o = c - - . , - N . :  
R--CH ~C.,S..C = S 

Tab le  3 

3 ', 5 - D i a r y l i d e n e - 3 - a m i n o  r hodanines  

Run R' p, ~ Formula lated, % % No. R, M Calcu- Yield, 

1 R=R'=C6Hs CIT, HI:2N2OS2 50.8 

l0 

R=R'=p-CIC6H4 

R=R'=p-BrC6H4 

R = R' = o-HOOCC6H4 

R=R'=p-NO2C6,H4 

R=R'=m-'NO2C6H4 

R=R'='C6Hs 

R=R'=C6Hs 

R=C~H4OH-o; 
R'=C6H5 

R=C6Hs; 
R'=C6H4OH-o 

171" 

181 

201 

238 

175 

265** 

167 

167 

150 

120 

C17.HIo'CI~N2OS2 

CITHloBr2N2OS2 

CIeHI2N203S2 

C17HloN4OsS2 

CITHIoN4OsS2 

CIvHIzN2OS2 

CIvHI~N2OS2 

C17.H,zN202S2 

CITHI2N202S2 

Ele- 
ment Found,% 

CH 62.51 
4.00 

N 8.75 

C 52.36 
H 2.56 

7,10 

CH 42.57 
2,80 

N 6.05 

C 55.23 
3.15 

N 6,46 

C 49.50 
2.89 

N 13.01 

C 49.70 
3.54 

N 13.72 

N 8.63 
! S 19.09 

i C 60.10 
I H 3.93 1 

N 8.22 

62.94 
3.74 
8.64 

51.91 
2.56 
7.13 

42.33 
2.09 
5.81 

55.35 
2.93 
6.80 

49.27 
3.06 

13.52 

49.27 
3,06 

13,52 

8.24 
18.84 

59.98 
3.55 
8,24 

*[8] gives mp 171". 
**[8] gives mp 268". 

75.2 

62.4 

46.3 

61.I 

4i.5 

49,3 

49.5 

24.6 

50,5 



C H E M I S T R Y  O F  H E T E R O C Y C L I C  C O M P O U N D S  523 

To  iden t i fy  t he  m o n o a r y l i d e n e  d e r i v a t i v e s  o b t a i n e d  
both  in e t h a n o l  and in a m m o n i a ,  s o m e  of the  3 ' - a r y l i -  
dene  d e r i v a t i v e s  w e r e  f u r t h e r  s u b m i t t e d  to G i r a r d c o n -  
d e n s a t i o n  wi th  a l d e h y d e s  in e t h a n o l ,  and  s o m e  5 - a r y l i -  
dene  d e r i v a t i v e s  r e a c t e d  w i t h  a l d e h y d e s  in e t hano l  o r  
a c e t i c  ac id ,  a l l  to g ive  d i a r y l i d e n e  d e r i v a t i v e s  (Tab le  
3). 

T h u s  f o r  c o m p o u n d s  7 and 10 the  s t a r t i n g  m a t e r i a l s  
w e r e  t he  3 ' - a r y l i d e n e  d e r i v a t i v e s ,  and t h e y  w e r e  r e a c -  
t e d  f u r t h e r  by the  G i r a r d  m e t h o d ,  w h i l e  t he  c o m p o u n d s  
c o r r e s p o n d i n g  to  8 and  9 w e r e  o b t a i n e d  by r e f l u x i n g  
5 - d e r i v a t i v e s  in e t hano l  o r  a c e t i c  ac id .  T h e  c o r r e c t n e s s  
of o u r  r e a s o n i n g  was  p r o v e d  by t h e  c o m p o u n d s  u n d e r  

nos .  7 and 8 b e i n g  3 ' ,  5 - d i b e n z y l i d e n e  d e r i v a t i v e s .  

EXPERIMENTAL 

8-(Arylidenarnino)rhodanine~ (Table I), The appropriate aldehyde 
was added to a rapidly stirred solution of 1.48 g (0.01 mole) 3-amino- 
rhodanine in 30 ml warm MeOH. A precipitate suddenly formed, the 
whole was stirred for 1 hr, and left overnight. The precipitate was 
filtered off and recrystallized from EtOH or AcOH. 

5-Aryltdene-3-aminorhodanines (Table 2). 2 ml conc NH4OH, 1 g 
NH4C1 in 2 ml water, and an equivalent quantity of aldehyde were 
added to a warm, stirred solution of 0.01 mole 3-aminorhodanine in 
10 ml MeOH. After stirring for 1 hr the mixture was left overnight, 
the precipitate was filtered off, washed with EtOH, and recrystallized 
from AeOH. 

8', 5-Dtarylldeae-8-amlnozhodaniae$. 0,01 mole 3-aminorhodanine 
was boiled with 0.02 mole aldehyde in 30 ml glacial AeOH for 2 hr. 
After cooling, the precipitate was filtered off and washed with boiling 
MeOH or benzene (Table 3). 

3', 5-Diarylamlnorhodanines were also obtained from 3' -arylidene 
derivatives by condensing the latter furthe~ using the Girard method, 
or else from 5-derlvatives, in the way described above. 
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