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Reaction of acetylacetone with rhoda~ine in ethanol solution, in the 
presence of ammonia and ammonium chlotide gives two condensation 
products, containing one or two rhodanine groups. Under the same 
conditions benzoylacetone condenses with one molecule of rhodanine. 
Methylation of these compounds with methyl iodide takes place at 
an exocyclic sulfur atom, to give mono- and dimethylmercapto 
derivatives. The condensation products from the above carbonyl 
compounds and rhodanine have an active methylene group which can 
react with nitroso compounds and diazonium salts. 

H i t h e r t o  only an i n c o n s i d e r a b l e  n u m b e r  of p - d i c a r -  
bonyl  compounds  have been  b rought  to r e a c t  with r h o -  
danine ,  m a i n l y  a c e t o a e e t i e  e s t e r  and i ts  d e r i v a t i v e s  
[1,2].  T h e r e ,  under  the high t e m p e r a t u r e  and p r e s -  
s u r e  condi t ions  u sed ,  condensa t ion  was a c c o m p a n i e d  
by e s t e r  g roup  s a p o n i f i c a t i o n  and d e c a r b o x y l a t i o n ,  
to give  5 - a l k y l i d e n e  d e r i v a t i v e s  ana logous  to those  
ob ta ined  f rom rhodan ine  and the c o r r e s p o n d i n g  ke tones  
[3-5] .  Use of m i l d e r  condi t ions  of r e a c t i o n  of r h o -  
danine  with a e e t o a e e t i c  e s t e r  r e s u l t e d  in condensa t ion  
only,  and f o r m a t i o n  of 5 - e t h o x y e a r b o n y l i s o p r o p y l i d e n e -  
rhodan ine  [2]. 

The p r e s e n t  w o r k  i n v e s t i g a t e d  the p o s s i b i l i t y  of 
condens ing  rhodan ine  with a c e t y l a c e t o n e  and b e n z o y l ,  
a ce tone  in v a r i o u s  Solvents ,  such as  me thano l ,  e thanol ,  
g l a c i a l  a c e t i c  ac id ,  and in the  p r e s e n c e  of v a r i o u s  c o n -  
d e n s a t i o n  c a t a l y s t s ,  such as  z inc  c h l o r i d e ,  sod ium 
a c e t a t e ,  a m m o n i a ,  and a m m o n i u m  ch lo r ide .  It was  
found tha t  t h e s e  d i c a r b o n y l  compounds  r e a c t  with r h o -  
dan ine  only in me thano l  o r  e thanol  so lu t ion ,  in the 
p r e s e n c e  of c o n c e n t r a t e d  aqueous  a m m o n i a  and a m m o -  
n ium c h l o r i d e ,  to give  p r o d u c t s  with the  fo l lowing s t r u t -  

t u r e s :  

O=C~IH HN--C,,=O O=C--NH 

CH3 | CH3 I! CH3 
a R=CH~; bR =C~H 5 

In compound  Ia the c a r b o n y l  of the ace ty l  g roup  
r e a d i l y  c o n d e n s e s  wi th  h y d r o x y l a m i n e ,  s e m i c a r b a z i d e ,  
and t h i o s e m i c a r b a z i d e ,  to g ive  the  c o r r e s p o n d i n g  
d e r i v a t i v e s .  R e a c t i o n  with rhodan ine  c o n v e r t s  Ia to 
II. Compounds  in, 17o, and II f o r m  b r i g h t l y  c o l o r e d  
so lu t ions  wi th  a l k a l i e s ,  which  lose  t h e i r  c o l o r  in the 
c o u r s e  of t i m e ,  wi th  a c c u m u l a t i o n  of SCN- ions ,  i n -  
d i c a t i n g  sp l i t t i ng  of the t h i a z o l i d i n e  r ing .  The  c a r -  
bonyl  g roup  of  Ib exh ib i t s  d e p r e s s e d  r e a c t i v i t y ,  and 
unl ike  compound  In, i t  does  not  r e a c t  wi th  rhodan ine  

and t y p i c a l  r e a g e n t s  for  ke tones .  
The m e t h y l e n e  g roup  of compounds  Ia and II is  

r a t h e r  r e a c t i v e ,  and r e a c t s  with n i t r o s o  compounds  
and d i a z o n i u m  s a l t s  to g ive  d e e p l y - c o l o r e d  compounds  

of s t r u c t u r e s  HI and IV, 

O~C---NH HN--G=O O=C--NH 
e--N=c--c=~ ~=s S--~ ,~=c--c--c=~ (~=s 

[ I \S  / XS I !1 I \ S  

CH:3 III IV R 

llI@ l~=p-(neH~hNC~H4-- IVa R=p-(CH3)oNC~H4-- 
HID R=p-HOOCC~H4--NH-- l v b  I~=p-(C2Hs)2NC~H4-- 
lll~j R=o-HOOCC~H4--N H-- 
gila R=p-NaSO3CeH4--NH-- 

Methyl  iodide  me thy l a t i on  of compounds  Ia and II 
in the p r e s e n c e  of sod ium methox ide  t a k e s  pIaee  at  
the exocyc l i e  su l fu r ,  giving m e t h y l m e r e a p t o  d e r i v a -  
t i ve s .  

EXPERIMENTAL 

5-(c~-Methyl-fl-acetyl)ethylidenerhodanine (In) and 
2,4-bisrhodanilidenepentane (If). A mixture of 13.3 g 
(0.I mole) rhodanine, i0 ml acetylaeetone, 5 g 
NH4C1, 5 m l  conc.  a m m o n i a ,  and 50 m l  EtOH was 
r e f luxed  for  15 hr .  The ye l Iow c r y s t a l s  of II f o r m e d  
w e r e  f i l t e r e d  off, and washed  wi th  bo i l ing  EtOH and 
w a t e r .  Yield  4.2 g (25%), ye l low n e e d l e s ,  m p  ove r  
246* C (ex d ioxane) ,  i n so lub le  in a l coho l s ,  ace tone ,  
CHC13, d i e h lo roe tha ne ,  AeOH, and benzene ,  r e a d i l y  
so lub le  in a l k a l i e s ,  g iv ing b r i g h t - b l u e  so lu t ions .  
Heat ing b rough t  about  r a p i d  d e c o l o r i z a t i o n  of the s o l u -  
t ions ,  and the t h ioeyana te  ion was found in them.  
Found:  N 8.66; S 38.36%. Ca lcu l a t ed  for  CnHt0N202S4: 
N 8.48; S 38.81%. 

On cool ing  the EtOH f i l t r a t e d  d e p o s i t e d  9.7 g (45%) 
Ia c r y s t a l s ,  c o l o r l e s s  n e e d l e s ,  mp  170~ ~ C (ex 
EtOH), so lub le  in a l coho l s ,  ace tone ,  and AcOH. When 
an EtOH so lu t ion  of Ia was bo i l ed  with  aqueous  a m -  
m o n i a  plus  a m m o n i u m  c h l o r i d e ,  ye l low c r y s t a l s  of 
II f o rmed .  Found:  N 6.19; S 29.97%. Ca l c u l a t ed  for  
CaHgNO2S2: N 6.51; S 29.78%. 

5 - ( ~ - M e t h y l - 5  - b e n z o y l ) e t h y l i d e n e r h o d a n i n e  (Ib). 
2.25 g (0.017 mole)  rhodan ine  and 1.62 g (0.01 mole)  
b e n z o y l a c e t o n e  w e r e  d i s s o l v e d  in 10 m l  MeOH c o n -  
t a in ing  3 g NH4C1 and 3 ml  c o n t .  a m m o n i a ,  and the 
whole r e f l u x e d  for  10 hr .  Af t e r  d i s t i l l i n g  off the 
so lve n t  the r e s i d u e  was  t r e a t e d  with  5% NaOH (to 
d e c o m p o s e  u n r e a c t e d  rhodan ine ) ,  and the a l k a l i - i n -  
so lub le  b e n z o y l a c e t o n a m i n e  f i l t e r e d  off, the f i l t r a t e  
a c id i f i ed  with HC1, to give a ye l low p r e c i p i t a t e  of Ib, 
y i e l d  0.31 g (11%), p a l e - y e l l o w  a c i c u l a r  c r y s t a l s ,  
m p  177 ~ C (ex 50% EtOH); so lub le  in a l coho l s ,  CC14, 
and AcOH. It d i s s o l v e d  in a l k a l i e s  to give r o s e -  

c o l o r e d  so lu t ions .  Found:  N 5.49; S 22.84%. C a l c u -  

l a t ed  for  C13HnNO2S2: N 5.05; S 23.12%. 
Ia s e m i c a r b a z o n e .  3 m l  of an aqueous  so lu t ion  

con ta in ing  0.56 g (0.005 mole )  s e m i c a r b a z i d e  h y d r o -  
c h l o r i d e  and 0.5 g NaOAc, was added  to an EtOH 
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solu t ion  of 0.53 g (0.0025 mole)  Ia, the whole lef t  for 
24 hr ,  then 20 ml  wa te r  added,  and the so l id  f i l t e r e d  
off, y i e ld  0.6 g (88%) p a l e - y e l l o w  Ia s e m i c a r b a z o n e ,  
fo rming ,  on r e c r y s t a l l i z a t i o n  f rom EtOH, c o l o r l e s s  
f la t  p l a t e s ,  mp 195 ~ C (ex EtOH). Found:  N 20.00; S 23.41%. 
Ca lcu la t ed  for CgHI2N402S2: N 20.57; S 23.54%. 

Ia t h i o s e m i e a r b a z o n e .  P r e p a r e d  s i m i l a r l y  to the 
s e m i c a r b a z o n e ,  f rom Ia and t h i o s e m i c a r b a z i d e  h y d r o -  
ch lo r ide ,  y ie ld  70%. C o l o r l e s s  p l a t e s ,  mp 206 ~ C (ex 
EtOH). Found:  N 20.14; S 33~ Ca lcu la t ed  for 
CsHI2N4OS3: N 19.43; S 33.35%. 

Ia oxime.  P r e p a r e d  s i m i l a r l y  to the s e m i c a r b a z o n e ,  
f r om Ia and h y d r o x y l a m i n e  HC1, y ie ld  85%. C o l o r l e s s  
c r y s t a l s  mp  177 ~ C. Found:  N 12.75; S 28.24%. C a l -  
cu la ted  for  CsH10N202S2: N 12.17; S 27.84%. 

Condensa t ion  of Ia with p - n i t r o s o d i e t h y l a n i l i n e  
(IIIa). 1.07 g (0.005 mole)  Ia and 0.89 g p - n i t r o s o d i -  
e thy lan i l ine  were  d i s s o l v e d  in 20 ml MeOH, kept  24 h r  
a t  r o o m  t e m p e r a t u r e ,  the solut ion ~iiluted with w a t e r ,  
the so l id  f i l t e r e d  off, d i s s o l v e d  in 5% a m m o n i a ,  and 
p r e c i p i t a t i o n  e f fec ted  with AcOH, to give 1.22 g 
(65%) of the d e s i r e d  compound.  Brown sol id ,  m p  
109~ ~ C, so luble  in a l coho l s ,  d ioxane,  CHC13, 
to luene ,  AcOH, HC1, and a l k a l i e s .  Found:  N 11.34%. 
Ca lcu l a t ed  for  C18H21N302S2: N 11.20%. 

Condensa t ion  of II with p - n i t r o s o d i e t h y l a n i l i n e  
(rVb). 1.65 g (0.005 mole)  II and 0.89 g (0.005 mole)  
p - n i t r o s  od ie thy lan i l ine  we re  dis  so lved  In 25 m 1 dioxane,  
and r e f luxed  for 30 min.  Af t e r  cool ing,  u n r e a c t e d  II 
was f i l t e r e d  off, and the f i l t r a t e  d i lu ted  with wa te r .  
The d a r k  p r e c i p i t a t e  f o r m e d  was f i l t e r e d  off, and 
d i s s o l v e d  in 5% aqueous a m m o n i a ,  then p r e c i p i t a t e d  
with AcOH. Yield of v i o l e t - b l a c k  so l id  1.8 g (73%), 
mp  138 ~ C. Found:  N 11.36%. Ca lcu la t ed  for  C21H22 
�9 N402S4: N 11.43%. The compound was so lub le  in 
MezCO, a l coho l s ,  and dioxane;  it  d i s s o l v e d  when 
hea ted  with HC1, f o r m i n g  a ye l low h y d r o c h l o r i d e .  

Condensa t ion  p roduc t  f r o m  II and p - n i t r o s o d i m e -  
thy lan l l tne  (IVa). P r e p a r e d  s i m i l a r l y  to IVb, f rom II 
and p - n i t r o s o d i m e t h y l a n i l i n e ,  y i e ld  70%. B l a c k i s h -  
v io l e t  compound,  mp  158 ~ C. Found:  N 12.21%. Ca l -  
cu l a t ed  for  C19HIsN402S4: N 12.11%. 

5 - [ a  - M e t h y l - f l  - ace ty l - /3  - (p-c a r b o x y ) p h e n y l h y -  
d r a z o ] e t h y l i d e n e r h o d a n i n e  (IIIb). An e q u i m o l e c u l a r  
quant i ty  of p - c a r b o x y l b e n z e n e d i a z o n i u m  c h l o r i d e  
was added to a so lu t ion ,  cooled  to 0 ~ of 1.07 g 
(0.005 mole)  Ia in 30 ml  8% aqueous a m m o n i a ,  a f t e r  
which the m i x t u r e  was ac id i f i ed  with HC1 and i g (55%) 

so l id  produc t  i so la ted .  It was d a r k - r e d ,  and did not 
me l t  when hea ted  to 225 ~ C. It was r e a d i l y  so luble  in 
o rgan ic  so lvents .  Found:  N 11.51; S 17.27%. C a l c u -  
la ted for C15HI3N304S2: N 11.56; S 17.64%. 

5 - [ a - M e t h y l - p  - a c e t y l - / 3 - ( o - c a r b o x y ) p h e n y l h y -  
d r a z o ]e thy l i de ne rhoda n ine  (IIIc). P r e p a r e d  s i m i l a r l y  
to IIIb, f rom Ia and o - c a r b o x y l b e n z e n e d i a z o n i u m  
ch lo r ide ,  y ie ld  66%. It f o rmed  a m i c r o c r y s t a l l i n e  
r e d  powder ,  mp 224 ~ C, r e a d i l y  so luble  in o rgan ic  
so lven ts .  Found:  N 12.04; S 17.83%. Ca lcu la ted  for 
CIsHI3N304S2: N 11.56; S 17.64%. 

5- [~  -Methyl- ;3  - a c e t y l - f l  - (p -su l fo)phenylhydrazo]  
e thy l idene rhodan ine  (Hid). P r e p a r e d  f rom Ia and p -  
benzenesu l fon ic  ac id  d iazon ium ch lo r ide .  The c o m -  
pound was i so l a t ed  as  i ts Na sa l t ,  by sa l t ing  out, with 
NaC1, f rom a HC1 solut ion.  Yield 1.5 g (75%), d a r k -  
brown powder  (ex water ) .  Found:  N 9.34; S 21.13%. 
Ca lcu la t ed  for  C14H12NaN305S 3- N 9.48; S 21.69%. 

M e t h y l m e r c a p t o  d e r i v a t i v e  of Ia (VIII). P r e p a r e d  
by t r e a t i n g  an EtOH solut ion of Ia with MeI in the 
p r e s e n c e  of MeONa. The EtOH was e v a p o r a t e d  off, 
along with e x c e s s  MeI, the r e s i d u e  d i s s o l v e d  in 
wa t e r ,  and ac id i f i ed  with HC1. P a l e - y e l l o w  compound,  
m p  118 ~ C (ex aqueous EtOH), so lub le  in a l k a l i e s  and 
HC1. The m e r c a p t a n  was p r e c i p i t a t e d  when these  
so lu t ions  w e r e  boi led .  Found:  N 6.00; S 27.10%. C a l -  
cu la ted  for  C~HllNO2S2: N 6.11; S 27.96%. 

D i m e t h y i m e r c a p t o  d e r i v a t i v e  of II (IX). P r e p a r e d  
s i m i l a r l y  to VII, f r om MeI and II. D a r k - r e d  c o m -  
pound, mp  223 ~ C. Found:  N 7.86; S 35.19%. C a l c u -  
l a ted  for  C13H14N202S 4" N 7.82; S 35.72%. 
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