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A study is made of the reaction of 2-arylamino- and 3-azyl-2- 
arylimino derivatives of thiazolidin-4-one with p-IN, N-di(2- 
chloroethyl)amino]benzaldehyde and p-nitroso-N, N-di(2-ehloroethyi) 
aniline. It is shown that replacement of hydrogen at the endoeyclic 
ni=ogen atom of 2-iminothiazolidlne-4-one raises mobility of hy- 
drogen atoms in the methylene group in the order phenyl > p-tolyl > 
> benzyl. The results obtained are confirmed by IR spectroscopy. 

From the l i terature it is known [1-3] that hydrogen 
atoms of the thiazolidin-4-one methylene group ~ to 
the carbonyl group possess  a mobility which is shown 
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IR spectra  of thiazolidin-4-one derivatives: 
1) 5- [p-di(2'-chloroethyl) aminobenzyli-  
dene]-2-iminothiazolidin-4-one; 2) 3-phen-  
yl-3-phenyliminothiazolidin-4-one;  3) 3-p- 
tolyl-2-tolyl iminothiazolidin-4-one;  4) 3- 
benzyl-2-benzyliminothiazolidin-  4- one; 
5-7) 5- [p-di(2'- chloroethyl)aminobenzyli- 

dene) derivatives VI, VII, and VIII, 

by the ability of thiazolindin-4-one derivatives to 
undergo condensation with aldehydes, ketones, and 
ni troso compounds, and diazo coupling to give benzyli-  
dene, azomethine and azo compounds. 

The aim of the present  work was to investigate the 
effect of substitution of hydrogen at the exo- and endo- 
cyclic nitrogen atoms in the 2-iminothiazolidin-4-one 
molecule on methylene group hydrogen mobility in the 
latter. 

2-Iminothiazolidin-4-one (I), 2-acetaminothiazolin-  
4-one (II), 2-phenyl-,  and 2-benzyl derivatives of 
2-iminothiazolidin-4-one (III, IV, V), and also 3-  
phenyl-2-phenyliminothiazolidin-4-one (VI), 3 -p- to ly l -  
2-p- to lyl imino- ,  3-benzyl 2-benzylimino derivatives of 
thiazolidin-4-one (VII, VIII) are  synthesized, and r e a c -  
tion of the la t ter  with p-iN, N-dl(2-ehloroethyl)amtno] 
benzaldehyde (IX) and p-ni t roso-N,  N-di(2-chloroethyl)-  
aniline (X) is investigated. 

Experiments showed that condensation of II with IX 
gives a benzylidene derivative, identical with the con- 
densation product f rom I and IX, 5- [p-N, N-di(2 ' -eh loro-  
ethyl)aminobenzylidene]thiazolidin-4-one (XI). (Chem- 
ical and IR spectroscopy results.)  

O = : C - - N H  

| IX O ~ C - - N H  
' xc=~\ ~=NH 

H~C\s~C- -  N H--  C--CH:t 

I I  O 

R=Ce H4N ( CH2C H~CI )'~-p 

The formation of benzylidene derivative XI by con- 
densation of II and IX indicated that the above-mention- 
ed reaction is accompanied by splitting off of the acetyl 
group from the 2-amino group of thiazolin-4-one, to 
give XI, which is a thiazolidin-4-one derivative. The 
results  obtained are  confirmed by the stability of II 
when heated in glacial acetic acid in the absence of 
aldehyde IX, as well as by results in the l i terature [4] 
regarding 5-benzylidene derivatives of thiazolindin-4- 
one existing in the imino form. 

Condensation of 2-arylimino derivatives III and IV 
of thiazolidin-4-one with aldehyde IX in ethanol in the 
presence of a small amount of piperidine gave benzyli-  
dene derivatives XII, XIII in 10% and 2.0% yield r e spec -  
tively. 2-Benzylimino derivative V did not react  with 
IX under the above reaction conditions. 

O = IC.--,-~N H 
F C = = N - R t  XII R~=C~H5 

H C = C  X l l l  R ~ p * C H 3 - - C ~ H 4  
I r ~'s ,~=c~.,n(c .~c.~cl)~-p 

The nitro compound X, where the degree of polar i -  
zation of the bond in the N==O group is less than that 
of the C~---O group bond of aldehyde IX, did not react  
either with unsubstituted 2-iminothiazolidin-4-one, or 
with its 2-phenyl-,  2-p- to ly l -  and 2-benzyl derivatives.  

Hydrogen atoms of methylene groups of thiazolidin- 
4-one derivatives substituted at the endocyclic nitrogen 
atom are part icular ly mobile. Heating compounds VI, 
VII, and VIII with IX in ethanol in the presence of a 
small  quantity of piperidine gave the 5-[p-N,N-di(2-  
chloroethyl)aminobenzylidene] derivatives XIV, XV, 
and XVI in 70, 44, and 26.6% yield respectively.  

O ~ C _ _ N _ _ R I  XlV R ~ R  ~C~H~ 
H E = {  ~ ~ N _ _ ~  2 XV  R : ~ R ~ p - C H 3 - - C 6 H 4  

t ",s ,~ �9 XVI I L ~ R . ~ -  CH2--C6H5 
R R~C~H4N(CH2CH2CI)2-p 

The reactions of VI, VII, and VIII with nitroso com-  
pound X proceeded just as readily. 5-[p-N,N-Di(2 ' -  
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chloroethyl)  aminophenyl imino]  de r iva t ives  of VI, VII, 
and VIII, viz compounds XVII, XVIII, and XIX, were  
made by heat ing VI, VII, and VIII with X in methanol  
or ethanol conta in ing  a sma l l  amount  of anhydrous  
po tass ium hydroxide.  Compounds VI and X reac ted  
together  at 30 ~ VII a n d X  at 55 ~ and f inal ly  X and the 
benzyl  de r iva t ive  VIII at 78 ~ 

O =  C - - N - - R j  XVII R~=P,:~C6 H ~ 

""C = N --R2 XlX R I ~ R : ~ C  H2--CoH, 
R R~C~H4N(CH2CH2C]): 

The expe r imen ta l  resL~ts show the high mobi l i t i e s  
of the hydrogen a toms of the methylene  group in c o m -  
pounds VI, VII, and VIII, evident ly  due to i n c r e a s e d  
po la r i za t ion  of the ~ bond in the C~-~-O group of the 
above -men t ioned  t h i azo l i d in -4 -one  de r iva t ives ,  a r i s i n g  
on r e p l a c e m e n t  of the hydrogen a toms at the endocycl ic  
n i t rogen  by phenyl,  p- to ly l ,  and benzyl  groups.  The 
y ie lds  of the benzyl idene  de r iva t ives  XIV, XV, andXVI,  
as well  as the t e m p e r a t u r e  condi t ions  for the r eac t i ons  
be tween VI, VII, and VIII with n i t ro so  compound X, 
make it  poss ib le  to pos tula te  that  the degree  of m o b i l -  
ity of hydrogen a toms in the compounds is VI > VII > 
> VIII. 

The effect of subs t i tu t ion  at the endocycl ic  n i t rogen  
atom on the po la r i za t ion  of the v bond in  the ca rbony l  
group of t h i azo l i d in -4 -one  also follows f rom the IR 
absorp t ion  spec t r a  of compounds VI, VII, VIII, and 
XIV, XV, XVI (see f igure).  Actual ly ,  the d i f fe rences  
in e lec t ronega t iv i ty  between subs t i tuen t s ,  l ead ing  to 
the sequence  phenyl > p- to ly l  > benzyl ,  leads  to the 
s ame  sequence  for the va r i a t i on  in f requency  of the 
va lence  v ib ra t ions  of the C~-----O group. For  compounds 
VI, VII, and VIII this  f requency  is,  r e spec t ive ly ,  1738, 
1728, and 1712 cm -1. The s ame  f requency  sequence  
was a lso  found for 5 -benzy l idene  de r iva t ives ,  which 
had the following ca rbony l  va lence  v ib r a t i on  f r equenc ie s :  
1700, 1721 cm -1 for XIV, 1705, 1693 cm -1 for XV, 
and 1692 cm -1 for  XVL F r o m  the s p e c t r a  it can  be 
s een  that  the bands at XIV and XV a r e  doublets .  

The lower  f r equenc ies  of the C = O  group va lence  
v ib ra t ions  found in the IR s p e c t r a  of benzy l idene  d e r i -  
va t ives  compared  with those for compounds  VI-VII I ,  
is p robably  due to 7r, 7r-conjugation of the C~-~O group. 
The spec t r a  of compounds .  VI, VII and XIV, XV, which 
have phenyl and p - to ly l  subs t i tuen t s  at the th i rd  r i ng  
n i t r ogen  atom, show an in tense  abso rp t ion  band in the 
1380-1370 em -1 region ,  to which we c o n s i d e r  it  poss ib le  
to a s s ign  N--C va lence  v ib r a t i on  of the a r o m a t i c  bond 
of the 3rd  n i t r ogen  atom. Its in tens i ty  is c o n s i d e r a b l y  
l e s s  than with b e n z y l - s u b s t i t u t e d  VIII and XVI. The 
exocycl ic  n i t r ogen  atom C-~-N bond va lence  v ib r a t i ons  
gave a very  in tense  band,  fa l l ing  in the r eg ion  1650-  
1640 cm - i  in the spec t r a  of VI-VII I ,  while in the s p e c -  
t r a  of XIV-XVI its value is about 10 cm -1 l e s s .  The 

valence vibrations of the C~C bond of benzylidene 
derivatives results in the appearance, in the region of 
vibrations of double bonds, of a rather intense band 
frequency 1575 cm -I for XI, and of a band of fre- 
quency approximately 1587 em -I in the spectra of XIV, 
XV, and XVI. Aromatic absorption bands in the 1500- 
1600 cm -i region do not interfere with separation of 
the vibration bands of the double bonds, considered 
above. 

EXPERIMENTAL 

A UR-10 (Zeiss, GDR) spectrophotometer was used to register the 
IR spectra of compounds VI, VII, VIII, XI, XIV, XV, and XVI, LiF, 
NaC1, and KBr prisms being used. The substances were tabletted with 
KBr for examination. 

5-[p-N, N-Dl(2'-ehloroethyl)amtnobenzylldene]-9.-iminothiazolt- 
din-4-one (Xl), 0.23 g (0.002 mole I and 0.49 g (0.002 mole) IX 
were refluxed together for 30 rain in 10 ml glacial AcOH containing 
1 g fused NaOAc. The cold orange-red solution was mixed with 40 ml 
20% NaC1 solution, the precipitate likened off, and washed on the 
filter with aqueous EtOH. Microcrystalline powder, bright yellow, mp 
253 ~ (ex AcOH), mass 0.35 g (50.8%). Found: C48.51; H4.48; C1 20.30%, 
calculated: C 48.83; H 4.35; C1 20.64%. 

II and IX were condensed together under conditions similar to those 
described above for the reaction between I and XI. Mass 0.17 g (24.7%), 
mp 252.5 ~ (ex AcOH). Found: C1 20.51; S 8.96%, calculated: C1 20.64; 
S 9.30%. The two compounds described above gave an undepressed 
mixed rap. 

6-[p-N, N-Dl(2'-eMoroethyi)aminobenzylidene] derivatives 
(XII, XIII, XIV, XV, and XVI). EquimoIecular quantities (0.005 mole) 
of III, IV, VII, VIII and aldehyde IX were refluxed together in EtOH 
(20-25 ml) for 2 1/2-4 hr. The EtOH was removed under vacuum at 
25-30 ~ The viscous resinous products XlI and XIII were recrystallized 
from AcOH, then recrystallized 3 times from EtOH--benzene. Com- 
pounds XIV and XV were recrystallized from EtoH--benzene, and XVI 
from acetone. They were bright yellow crystalline compounds. 

b-[p-N, N-Di(2'-chloroethyl)aminophenyllminol derivatives 
(XVII, XVIII, XIX). 0.005 mole compounds VI, VII, VIII were dis- 
solved, with heating, in 10-20 ml MeOH (VI and VII), then X (0.005 
mole) and 0.001 mole anhydrous K2 COs added in portions. Compound 
XV was obtained using a reaction temperature of 30% XVI at 78*. The 
solutions of the reactants changed color as the reaction proceeded, 
from green to orange-red, and bright red crystals separated. After 
keeping in a refrigerator (10-12 hr) the precipitates were filtered off 
and washed with water. XVIII and XtX were recrystallized from 
MeOH, XVII from MeOH--benzene. 
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