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SYNTHESIS OF RHODANINE DERIVATIVES OF POTENTIAL ANTIMETABOLITE 
ACTIVITY 
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Condensation of monochloroacetic acid with the dithio-carba- 
minate, prepared by reacting carbon disulfide with an alkaline 
solution of glutaminlc acid and then treating the condensation product 
with hydrochloric acid, gives 8-(a, ),-dicarboxypropyl)rhodanine. Its 
reaction with aromatic aldehydes in glacial acetic acid gives the 5- 
arylidene derivatives. The electronic absorption spectra of the com- 
pounds are characterized by high-intensity maxima in the 360-473 am 
region, 

P r ev ious  pape r s  [1-5]  de sc r i bed  a syn thes i s  of 
rhodanine  de r iva t ives  based  on f l - a l an ine ,  whose g roup-  
ing occurs  in  the s t r u c t u r e  of one of the v i t ami ns ,  p a n -  
to thenic  acid. A study has been  made of 3-13-earboxy-  
e thy l rhodanine ,  its condensa t ion  products  with some  
oxo compounds ,  and of e l ec t ron ic  abso rp t ion  spec t ra .  
To extend the work to a study of rhodanine  de r iva t ives  
of potent ia l  an t ime tabo l i t e  ac t iv i ty  with r e s p e c t  to 
v i t amins ,  we se t  out to syn thes i ze  3 - ( a - T - d i c a r b o x y -  
p ropy l ) rhodan ine ,  s t a r t i ng  f r o m  g lu t amin ic  ac id ,  
whose grouping is known to be p r e s e n t  in the mo lecu l e s  
of folic acid and con te rgan ,  the l a t t e r  be ing  r e s p o n s i b l e ,  
in W e s t e r n  coun t r i e s ,  for the ex tens ive  phenomenon  
of phocomel ia .  Reac t ion  of g lu taminic  acid with ca rbon  
disul f ide  in  a lka l ine  so lu t ion  gave the t r i p o t a s s i u m  sa l t  
of N - ( a , 7 - d i c a r b o x y p r o p y l  ) d i t h ioca rbamin i c  acid,  
which without be ing  isola ted ,  was condensed  with 
sod ium monoch lo roace ta t e ,  and the r e s u l t a n t  sa l t  of 
N - a ,  7 - d i c a r b o x y p r o p y l - S - t h i o c a r b a m i n y l t h i o g l y c o l i c  
acid cyc l i zed  by heat ing with hydroch lo r i c  acid,  the 
equat ions  be ing 
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It is to be noted that  it  t akes  about  a month  to c a r r y  
out the cyc l i za t ion  and subsequen t  i so la t ion .  The 3 -  
( a ,  y - d i c a r b o x y p r o p y l ) r h o d a n i n e  (I) obta ined is  a 
c o l o r l e s s  c r y s t a l l i n e  compound mp 98~ ~ Compound 
I condenses  c o m p a r a t i v e l y  eas i ly  with a r o m a t i c  a l d e -  
hydes when ref luxed with them in glacia l  ace t ic  acid in 
the p r e s e n c e  of fused sod ium ace ta te  (Table  2). 

* F o r  p a r t  V see  [5] 
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Owing to the p r e s e n c e  of two carboxyl  groups ,  c o m -  
pounds I - X V  a re  read i ly  soluble  in sa tu ra t ed  NaHCO a 
solut ion,  a m m o n i a  (1:1), and in 10% Na2CO a and NaOH. 
In a lka l ine  so lu t ion  compound I r ead i ly  hydro lyzes  to 
th i0glycol ic  acid (posit ive n i t r o p r u s s i d e  reac t ion) .  
Subs t i tuents  at pos i t ion  5 cons ide rab ly  s t r eng then  the 
th iazo l id ine  r ing ,  s ince  5 - a r y l i de ne  de r iva t ives  do not 
give a pos i t ive  n i t r o p r u s s i d e  reac t ion .  

The e l ec t ron ic  abso rp t ion  s p e c t r u m  of 3 - ( a , y -  
d i ca rboxypropy l ) rhodan ine  cons i s t s  of 4 bands ,  and 
d i f fers  only s l ight ly  f rom that  of 3 - f l - c a r b o x y e t h y l -  
rhodanine .  Only the m a x i m u m  of the second band, due 
the ch romophores  mCO - - N H - -  a n d - - C S - - S - - ,  is d i s -  
p laced  ba thoch romica l ly  by 4 nm compared  with the 
s a m e  m a x i m u m  for 3 - f l - c a r boxye t hy l r hoda n ine ,  and 
the in tens i ty  of the abso rp t ion  of a 4th band is r educed  
[2]. In t roduc t ion  of a r y l i de ne  groups of pos i t ion  5 of 
molecu le  I often d i sp laces  the m a x i m u m  of the f i r s t  
band ba thoch romica l ly ,  so that a m a x i m u m  that  is 
absen t  f rom the abso rp t ion  plot of the s t a r t i n g  c o m -  
pound appea r s  at 229-240 nm. S imul taneous ly ,  due to 
the p r e s e n c e  of a long conjugated chain,  t he r e  is a 
h igh - in t ens i t y  m a x i m u m  at 360-473 nm,  due to s u p e r -  
pos i t ion  of the K bond m a x i m u m  on the c o r r e s p o n d i n g  
m a x i m u m  of the 4th band of s t a r t i ng  compound I. 

EXPERIMENTAL 

3-(~, 7-Dicarboxypropyl)rhodanine (I). A solution of 50.49 g (0.9) 
mole) KOH in 45 ml water was added to a solution of 44.1 g (0.3mole) 
glutaminic acid in 150 ml water, followed by 22.8 CSz, and the 
mixture stirred for 6 hr until a homogeneous phase formed. Then a 
solution of 28.35 g (0.3 mole) monochloracetic acid in 60 ml water, 
neutralized with 15.9 g (0.15 mole) anhydrous NazCO a, was added. 
The mixture was shaken for 30 rain, left for 15 min, neutralized with 
HC1, and 180 ml 6 N HC1 added, then heated to boiling, kept on a 
water bath for 2 hr, and then left to stand. Only after standing for a 
month did the mixture crystallize, giving a mass of minute crystals 
which were filtered off and washed with water, Yield 53.3 g almost 
colorless crystalline compound I, mp 98-99 ~ 

5oArylidene-3-(~, 7..dic&rboxypropyl)rhodanine (II.XV). 5 mm 
compound l, 5 mm aldehyde, 1.5 g fused NaOAc, and 10 ml glacial 
AcOH were refluxed together for 2 hr, cooled, and diluted with 50 
ml water. Compounds IV, XI, XII, XIII gradually separated in the 
form of a finely-divided powder, and the rest of the condensation 
products as oils crystallizing only after several days. The reaction 
pmflucts were filtered off and crystallized from glacial AcOH. 



C
om

- 
p
o
u
n
d
 

I II
 

Il
l 

IV
 

V
 

V
I 

V
II

 

V
II

I 

IX
 

X
 

X
I 

X
II

 

X
II

I 

X
IV

 

X
V

 

R
 i

n
 f

or
m

u
la

s 
II

-X
V

 

R
-a

E
H

=
=

H
2

 

C
#H

s 

o-
O

~N
C

~H
4 

m
-O

2N
C

6H
4 

p-
O

2N
C

6H
4 

p-
C

1C
6H

~ 

p-
B

rC
6H

4 

p-
 (C

H
3)

 2
N

C
61

-1
4 

p-
(C

:H
s)

2N
C

6t
J4

 

C
6H

sC
H

--
-C

H
 

3-
C

H
30

-4
-H

O
C

6H
~ 

3,
4-

 (
C

H
30

) 
2C

6H
~ 

3,
4-

C
H

2Q
C

6H
~ 

9'
-C

14
t-

I 9
 

C
ol

or
 

P
al

e 
cr

ea
m

 

L
e
m
o
n
 y

el
lo

w
 

B
ro

w
n 

L
em

on
 Y

el
lo

w
 

O
ra

ng
e 

Pa
le

 y
el

lo
w

 

Pa
le

 y
el

lo
w

 

B
or

de
au

x 
re

d 

B
or

de
au

x 
re

d 

Y
el

lo
w

is
h 

gr
ee

n 

Y
el

lo
w

 

Y
el

lo
w

 

Y
el

lo
w

 

D
ar

k 
gr

ee
n 

O
ra

ng
e 

T
a

b
le

 
1 

5
-A

ry
li

d
e

n
e

-3
(a

,T
-d

ic
a

rb
o

x
y

p
ro

p
y

l)
R

h
o

d
a

n
in

e
s 

F
o
u
n
d
,
%
 

M
p,

 "
(2

 
F

or
m

ul
a 

C
sH

gN
O

sS
2 

C
Is

H
la

N
O

sS
2 

C
Is

H
12

0N
2O

zS
2 

C
15

[t1
2~

N
20

7S
2 

C
~s

H
I2

N
20

7S
2 

C
Is

H
t2

C
IN

O
sS

2 

C
~s

H
hB

rN
O

~S
2 

C
17

H
Is

N
20

~S
_~

 

C
19

H
22

N
2O

sS
2 

C
17

H
Is

N
O

sS
2 

C
I6

tI
Is

N
O

T
S2

 

C
~T

H
Iv

N
O

T
S2

 

C
I6

H
I3

N
O

6S
2 

C
19

H
I5

N
O

5S
2 

C
2a

H
17

N
O

~S
2 

98
--

99
 

20
7 

21
2-

-2
13

 

22
8-

-2
29

 

19
8-

-2
00

 

22
0-

-2
21

 

21
7-

-2
18

 

22
5 

20
1-

-2
02

 

17
3-

-1
74

 

24
1-

-2
42

 

13
0-

-1
32

 

20
4-

-2
05

 

17
1-

-1
73

 

19
6-

-1
97

 

C
 

H
 

36
.6

7 
3.

50
 

51
.4

2 
3.

80
 

45
.3

5 
3,

10
 

45
.6

0 
3.

15
 

45
.3

9 
3,

13
 

46
.8

0 
3.

20
 

41
,9

5 
2,

90
 

51
,6

0 
4,

52
 

54
.1

0 
5,

30
 

54
.2

0 
4,

10
 

48
.4

8 
3.

90
 

49
.7

5 
4.

10
 

48
,5

5 
3,

37
 

56
.9

0 
3.

75
 

6
t,

3
0

 
3.

85
 

N
 

C
 

5.
41

 
36

.4
9 

4.
10

 
51

,2
7 

7,
17

 
45

.4
5 

7,
20

 
45

.4
5 

7.
01

 
45

,4
5 

3.
87

 
46

.6
9 

3.
39

 
41

,8
7 

7,
05

 
51

.7
6 

6.
75

 
54

.0
1 

3.
59

 
54

.0
9 

3.
56

 
48

,3
5 

3.
52

 
49

.6
2 

3.
60

 
48

.6
0 

3.
60

 
56

.8
4 

3,
20

 
61

,1
8 

C
al

cu
la

t e
d

, 
%
 

H
 

3.
44

 

3,
73

 

3.
05

 

3,
05

 

3,
05

 

3.
13

 

2,
81

 

4.
60

 

5,
25

 

4,
01

 

3.
80

 

4.
16

 

3.
31

 

3.
77

 

3.
79

 

Y
ie

ld
, 

%
 

N
 

51
32

 
67

.5
 

3.
99

 
68

.9
 

L
07

 
94

.0
 

7.
07

 
95

.9
 

7.
07

 
84

.3
 

3.
63

 
92

.8
 

3,
25

 
93

.9
 

7.
10

 
74

,0
 

6.
63

 
85

.2
 

3.
71

 
84

.3
 

3.
5~

 
68

,4
 

3,
4C

 
84

.1
 

3.
54

 
78

.9
 

3.
4~

 
82

.5
 

3.
10

 
87

.4
 

eq
 

~0
 

0 ;:;o
 

0 t~
 

0 �9
 r b
~

 
Z

O
 



530 KHIMIYA GETEROTSIKLICHESKIKH SOEDINENII 

Table 2 

UV Spectra of 3-(~,7-Dicarboxypropyl)Rhodanine and its 5-Arylidene 
Derivatives 

i ,, J, , , , , . ,  , , ,,,, 
Ist-band 2nd band 3rd band 4th band 

pound 2~raax , nm ]ge 7,~raax, nm lge X m a x "  nm lga 7~rnax , nm ]gz 

I 

II 
Ill 
IV 
V 

VI 
VII 

VIII 
IX 
X 

XI 
XII 

XIII 
XIV 

XV 

<220 
236,5 
228 
236 
229 
237 
240 
229.5 
229.5 

<220 
<220 
<220 
<220 
<220 

< 220 

4"~0 
4,05 
4.11 
3.92 
3.98 
3,99 
3.97 
3,92 

265 
273 
267 
267 
278.5 
277 
278 
253 
256 
244 
264.5 
262 
261 
269 

253 

3.93 
4,44 
3.90 
4.06 
3.98 
4.02 
4.06 
3.96 
3.89 
4.09 
3.93 
3,95 
3.95 
3.93 

3,95 

295.5 
Hump 

318 
321 
297 
29'2.5 
292 
293 
306.5 
330 Hump 
338 

4,03 
3,8 

4.15 
4.12 
4.20 
4.05 
3.96 
3.92 
3.98 
4.0 
3.18 

379 
376 
360 
372 
380.5 
381 
381 
464 
473 
~01 
406 
406 
401,5 
390.5 

415.5 

1.65 
4.57 
4.30 
4.43 
4.48 
4.54 
4.57 
4,59 
4.71 
4.67 
4.52 
4,52 
4,50 
4.32 

2.82 

The electronic absorption spectra were measured with a 8F-4 

spectrophotometer. The compounds measured were dissolved in MeOH, 

1 mg in lO0 ml twice-distilled solvent. 
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