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SYNTHESIS OF RHODANINE DERIVATIVES WITH POTENTIAL ANTIMETABO- 
LITE ACTIVITY 

IV. Elec t ron ic  Absorpt ion  Spectra  of the Produc t s  of Condensat ion of 3 - f l - C a r -  
boxyethylrhodanine  with Oxo Compounds* 
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The absorption spectra of 18 condensation products from 3-B-carboxy- 
ethylrhodanine and oxo compounds are investigated. Introduction of 
alkylidene groups into position 5 of the 3-1B-earboxyethylrhodanine 
results in the second band maxima (at about 260 rap) disappearing, 
and this is explained by the marked ability of these compounds to 
polarize and give polar structures. Loss of the conjugated bond gives 
rise to a considerable hypsoehromic shift in the fourth band in com- 
parison with 5-arylidene- 3- a-carboxyethylrhodanines. 
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Fig.  1. UV spec t r a  (plot n u m b e r  c o r r e s p o n d s  
to compound n u m b e r  in  tab le) .  

In one of our previous  papers  [1] we showed that  the 
UV absorp t ion  spec t ra  of 3 - f l - ca rboxye thy l rhodan ine  
(I) cons i s t s  of four bands.  The f i r s t ,  with a m a x i m u m  
below 220 m#,  is a benzenoid  type band,  the m a x i m u m  
at 261 m# is a s c r i b e d  to the p r e s e n c e  of a th ioamide 
chromophore ,  while a th i rd  band at 295 m# is due to 
the superpos i t ion  of amide  and d i th iocarbonate  c h r o -  
mophores .  With the 5 -a ry l i dene  de r iva t ives ,  a low 
in tens i ty  in the fourth band at 375-380  m# is s u p e r -  
imposed on a h igh - in t ens i ty  K band,  connected with 
the molecu les  of the compound containing a conjugated 
chain with 5 double bonds 

o = c - -  

As the K band is m o s t  m a r k e d  in the UV absorp t ion  
spec t ra  of 5 - a r y l i d e n e  de r iva t ives ,  it was def ini te ly  
of i n t e r e s t  to inves t iga te  the spec t r a  of de r iva t ives  
with a shor tened  or lengthened conjugated chain.  

We de t e rmined  the UV absorp t ion  spec t ra  of 18 
condensat ion products  f rom 3- f i -ca rboxye thy l rhodanine  
and var ious  oxo compounds,  among them 8 al iphat ic ,  
2 hydroa romat i c ,  3 he te rocyc l ic ,  and 5 a roma t i c  ones. 
In the la t te r  case the subs tances  contained benzene,  
naphthalene,  an thracene ,  and acenaphthene r i ngs .  

The r e su l t s  in the table show that in t roduct ion of 
a lkyl idene subs t i tuen ts  at  posi t ion 5 in the 3 - f i - c a r b o -  
xyethylrhodanine  r e su l t s  in the m a x i m u m  in the second 
band vanishing (save In the case  of a 5 - ~ - c a r b o x y e t h y -  
l idene der iva t ive) ,  and to cons ide rab ly  hypsochromic  
shift  of the ma x i mum in the 4th band, with s i m u l t a -  
neous m a r k e d  i nc r ea se  in its in tensi ty .  

In some cases  the m a x i m a  in the f i r s t  band a re  
d isplaced ba thochromica l ly ,  and in consequence  they 
appear  in the absorp t ion  spec t ra  plots which we drew 
s t a r t i ng  at  220 m# {Fig. 1). Among the groups which 
shift  the m a x i m a  in the f i r s t  band ba thochromica l ly ,  
a re  f i -methy lpropy l idene  (CH~)2CH--CH~---, a - m e t h -  
y lpropyl idene  C 2 H s -  C(CH3)== , and ~ - m e t h y l - f l -  
e thoxycarbonyle thyl idene  HsC 2 OOC--CH2qC(CH3)==. 
The 3rd  band m a x i m a  lie in the region  287.5-298 mp 
and a re  not so in tense  as they a re  for  3 - f i - c a rbo -  
xyethyl rhodanine .  

The d i sappea rance  of the th ioamide m a x i m u m  in 
the case  of a lkyl idene  der iva t ives  of 3 - f l - ca rboxye thy l -  
rhodanine  can be expla ined by the m a r k e d  capaci ty  of 
the a lkyl idene groups to enhance po la r i za t ion  of the 
rhodanine ring 

0=~ N, --CH2CH2COOH 
AIk=c., c ,~S 
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*For  Pa r t  III see  [4]. 
F ig .  2. UV spe c t r a  (plot n u m b e r  c o r r e s p o n d s  

to compound n u m b e r  in  the tab le) .  
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Table 
Absorpt ion Maxima (mp) of 3- f i -carboxyethyl rhodanine  and its Con- 

densat ion Products  with Oxo Compounds 

o=c--N-c.2c. coo. 
R=C\s/C = S 

Experiment 
number 

7 
8 

9 

I0 

11 

12 

13 
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16 

17 

18 

19 

H2 
CH3--CH = 
CH3--C(CHs) = 
CH3--C (COCH3) = 
CH~--C (COOH) = 
CH2 (COOC2Hs)-- 

- - C  (CH3)  = 
CH~--CH2--C (CH~) = 
CH3--CH (CH3)--CH = 
CH~-- (CH2) 5--CH = 

~ n 

[~ Clf3 

\CH 3 

Ij 

~ 'i 

<220 

221 

<220 

<220 

<220 

4,70 269 

253 

256 

4.0 ~, 

4.7~ 

4,8 

I 
287.5 3.9 

291 I 4.0~ 

295 4.5~ 

296 4,1~ 

ump 3.7 

4th band 

~ma= | f f  8 

375--380 1.88 
335 4.39 
343 4.45 
340 4,36 
354 4.39 
343 4,44 

344 4.46 
336 4.39 
337 4.44 

345 4.48 

346 4.49 

399 4.60 

398 4.30 

391 4.30 

351 4.39 

356--360 4.31 

hump 3.6 

326 3.85 

356 4.26 
370 4.24 
442 3.91 
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Due to fo rmat ion  of polar  s t r u c t u r e s  containing the 
+ 

- - S = C - - S  group,  the spec i f ic  weight  of th ioamide  

groups  in the m o l e c u l e s  of the compounds s tudied d e -  
c r e a s e s ,  leading to vanishing of m a x i m a  in the th io -  
mide  band. It should be noted that polar  s t r u c t u r e s  
for rhodanine d e r i v a t i v e s  a r e  being inc reas ing ly  used  
to explain s t r u c t u r e s  of rhodanine d e r i v a t i v e s  [2, 3]. 

It is of i n t e r e s t  to note that, as expected ,  i n t r o -  
duction of the COOH group ~ to the a lkyl idene  s u b s t i -  
tuent  produces  the opposi te  ef fec t  (due to drawing out 
of the e l e c t r o n s  of the carboxyl)  so that  the a b s o r p -  
tion s p e c t r a  cu rves  for  the p y r o t a r t a r i c  ac id  conden-  
sa t ion product  has a m a r k e d  m a x i m u m  in the th io -  
mide  band. This  ef fec t  is not obse rved  when an 
addit ional  CH 2 group is  in t roduced;  such a group is  

known to reduce  e l e c t r o n  t r a n s f e r  cons ide rab ly  (see 
ace toace t i c  e s t e r  condensat ion  product ,  Fig.  1). 

The l a rge  hypsoch romic  shif t  of the 4 t h b a n d m a x i m a  
in c o m p a r i s o n  with 5 - a r y l i d e n e  d e r i v a t i v e s ,  can be 
expla ined  by the cons ide rab l e  shor ten ing  of the c o n -  
jugated chain in the m o l e c u l e s  of the subs tances  in -  
ves t iga ted .  Likewise  in t roduct ion  of cyc lopenty l idene ,  
cyc lohexyl idene ,  ~ -pheny le thy l idene ,  and o x o a c e n a -  
phthylidene groups  at pos i t ion  5 a f fec t s  the shif t  of 

e l e c t r o n s  in the rhodanine  r ing  in exac t ly  the s a m e  
as a lkyl idene d e r i v a t i v e s .  In a l l  the c a s e s  men t ioned  
the th ioamide  m a x i m u m  is found to vanish ,  while  with 
the f i r s t  t h ree  compounds the re  is a l so  a h y p s o c h r o -  
m i c  shif t  of the m a x i m a  in the 4th band. In c o m -  
pa r i son  with 5 - a r y l i d e n e  d e r i v a t i v e s ,  this shif t  is 
due e i t he r  to shor t en ing  of the conjugated  chain (cy-  
c lopenty l idene  or cyc lohexy l idene  group),  or  to the 
e f fec t  of the me thy l  group on the ~ ca rbon  atom (ace -  
tophenone condensa t ion  product) .  

Up to the p r e s e n t  the cause  of the d i s appea ra nce  
of the th ioamide  m a x i m u m  in the case  of the a c e n a -  

phthaquinone d e r i v a t i v e  is unknown. Inclusion of the 
complex  e l e c t r o n  s y s t e m  of the 9 -oxoacenaph thy l idene -  
10 subs t i tuent  in the conjugated  chain,  g ives  r i s e  to 

3 ve ry  intense m a x i m a  in the K band, i . e .  , at 356, 
370, and 442 m~. It is to be noted that  these  a b s o r p -  
tion m a x i m a  a r e  m i s s i n g  f rom the e l e c t r o n i c  a b s o r p -  
tion spec t r a  of acenaphthaquinone,  which is c h a r a c -  
t e r i z e d  only by m a x i m a  at 226 (lg e 4.53) and 305 m# 
(lg e 3.70). 

All the condensat ion  products  f r o m  3 - f i - c a r b o x y -  
e thy l rhodanine  and h e t e r o c y c l i c  oxo compounds  (fur-  

rural ,  i sa t in ,  5 -b romoi sa t in ) ,  as wel l  as f rom oxo 
compounds with condensed  benzene  r ings  (2 - ace ty l -  
naphthalene,  anthraquinone,  and f l - c h l o r o a n t h r a q u i -  
none) inves t iga ted  by us,  behave like typica l  5 - a l k y -  
l i dene -3 - f i - c a rboxye thy l rhodan ine s .  They a re  a l l  
c h a r a c t e r i z e d  by we l l -de f ined  m a x i m a  or inf lec t ions  
in the 2nd, 3rd,  and 4th bands. The K band m a x i m a  
l ie in the 356-399  m~ reg ion ,  and a re  d i sp laced  h y -  
p s o c h r o m i c a l l y  only with anthraquinone de r iva t i ve s .  
(Fig. 2). 

EXPERIMENTAL 

The electronic absorption spectra were measured with a SF-4 spec- 
trophotometer. 1 mg of the compound to be investigated was dissolved 
in 100 ml twice-distilled methanol, 
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