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2 - A r y l i m i n o - 3 - m e t h o x y - l , 3 - t h i a z o l i d i n - 4 - o n e s  were  obtained by the reac t ion  of N - a r y l -  
t h ioca rbamoy l -O-me thy lhydroxy lamines  with chloroacety l  chlor ide .  The products  a r e  
i somer i zed  to 2 - m e t h o x i m i n o - 3 - a r y l - l , 3 - t h i a z o l i d i n - 4 - o n e s  on heating with methanol  in 
the p re sence  of sodium methoxide.  The UV, IR, and PMR spec t r a  were  used to d e t e r -  
mine the s t ruc tu r e s  of the i s o m e r s .  

The reac t ions  of ha loa lkycarboxyl ic  acid de r iva t ives  with N,N' -d isubs t i tu ted  th ioureas  with different  
subst i tuents  on the ni t rogen a toms  have been studied only in individual c a s e s  [2, 4]. The s t ruc tu re  of the 
2 ,3-disubst i tu ted 1 ,3- th iazol id in-4-ones  (pseudothiohydantoins) {I) obtained in the p r o c e s s  could not, until 
r ecen t ly ,  be cons idered  to be r igo rous ly  proven.  

a R= C~ffs, R'= E2Hs, X=CH3 
R,--N-----r--O b R= C2H5, R ' = C s H s ,  X=CHa 

//|/,.,,.s / c R=Ar, R'=AIk, X=H 
aN "X d R= CHaO, R'= CHaO, X = H  

i e R = A r ,  W=CHaO, X=H 
f R=CHaO, R'=Ar, X=H 

Andreasch  [2], in a study of the reac t ion  of N-pheny l -N ' -e thy l th iourea  with ethyl vz-bromopropionate ,  
p roposed  two poss ib le  s t r uc tu r e s ,  Ia and Ib,  for  the compound he obtained. 

Davis and Dains [3] a sc r ibed  the Ic s t ruc tu re ,  in which the a ry l  group is  at tached to the imino group,  
to the products  of the reac t ion  of ethyl ch loroace ta te  with N - a r y l - N ' - a l k y l t h i o u r e a s .  To p rove  this s t r u c -  
tu re  they hydrolyzed the 5-benzal  de r iva t ives  of Ic and isola ted 3 -a lky l -5 -benza l th iazo l id ine -2 ,4 -d iones  
and the cor responding  a r y l a m i n e s  in the hydro lys i s  p roduc t s .  However ,  under  s eve re  hydro lys i s  condi-  
t ions one cannot exclude the poss ib i l i ty  of p r i o r  o r  subsequent i somer i za t ion  of the benzal  de r iva t ives .  

In a study of the reac t ion  of chloroacety l  cMoride with N-me thy l -N ' -me thoxy th iou rea ,  which contains 
subst i tuents  with inductive ef fec ts  of opposite sign, we obtained only one of the poss ib le  i s o m e r s  of th ia -  
zolidinone Id in which the e lec t ronegat ive  substi tuent is at tached to the ni t rogen in the imino group [5, 6]. 
The s t ruc tu re  of the reac t ion  product  was unambiguously  conf i rmed by the IR, UV, and PMR spec t r a .  The 
s t ruc tu re  that we es tabl i shed for  Id conf i rms  the s t ruc tu re  proposed  by Davis and Dains [3] for  Ic ,  in 
which the e lee t ronegat ive  ary l  group is  a lso  at tached to the imino group.  

The reac t ion  of ch loroace ty l  chloride with N,N' -d isubs t i tu ted  th ioureas  containing e lec t ronegat ive  
subst i tuents  on both carbon a toms  should p roceed  in a cons iderab ly  m o r e  complex manner .  In this case ,  
one would have expected the fo rmat ion  of two i s o m e r s  that  d i f fer  in the a r r a n g e m e n t  of the subst i tuents  in 
the 2 and 3 posi t ions .  

The poss ib i l i ty  of the fo rmat ion  of two i s o m e r i c  2 ,3-disubst i tu ted thiazolidinones was a s sumed  by 
Meyer  [7], but up to now no one has  isola ted such i s o m e r s  [8]. 
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We have obtained a num ber  of compounds with compara t i ve ly  low melt ing points by ca r ry ing  out the 
reac t ion  of N-a ry l t h i oca rbam oy l -O-m e t hy l hy d roxy l amines  with chloroacety l  chloride in methylene chloride 
in the p r e sence  of sodium aceta te  without a hydrogen chloride aecep tor  at - 1 5  to - 2 0  ~ These  compounds 
were  conver ted  in v i r tua l ly  quanti tat ive yield to h igher  mel t ing subs tances  with the same e l emen ta ry  com-  
posi t ion by b r i e f  heating in methanol  in the p r e sence  of sodium methoxide.  At tempts  to obtain low-mel t ing  
products  under  other  conditions using ethyl ch loroaceta te  as the cyclizing agent were  unsuccessful .  In ad-  
dition, we could not obtain a low-mel t ing  product  in the case  of N-(p- tolyl) - !~/ ' -methoxyl thiourea.  The 
s t ruc tu r e s  of the compounds synthesized (Table 1) could be es tab l i shed  f r o m  the UV, IR, PMR, and c o m -  
bination sca t t e r ing  (CS) spec t ra .  

Compar i son  of the UV s pec t r a  (Table 2) of the h igh-mel t ing  VIII-XIV (s t ruc ture  If) with the spec t rum 
of Id indicated that,  despite  r ep l acemen t  of methyl  by a ry l ,  the c h a r a c t e r  of the spec t r a  does not change. 
An inc rease  in the intensi ty  of the bands in the ~220--nm region and the appearance  of an additional m a x i -  
m u m  in the ~270-nm region ( e ~ 5000-10,000) a re  obse rved  in the spec t r a  of low-mel t ing  p roduc t s  I I -VII  
(s t ruc ture  Ie); this indicates  the p r e s ence  of a s y s t e m  of mult iple  bonds with par t ic ipat ion  of the a roma t i c  
r ing.  This  makes  it poss ib le  to a s s u m e  that the two s e r i e s  of the compounds obtained with the same (anal-  
ogous to Id) s t ruc tu re  of the cycl ic  por t ion  dif fer  in the posi t ion of the ary l  and methoxy groups:  in the 
low-mel t ing  compounds the a ry l  group should be at tached to the C ~ N bond, the v e lec t rons  of which a re  
in conjugation with the ~r e lec t rons  of the ary l  double bonds, while the methoxy group is at tached to the 
r ing ni t rogen a tom.  

The IR spec t r a  of II-XIV, like that of Id, contain two bands:  1708-1733 cm -1 and 1608-1617 cm -1 for  
h igh-mel t ing products  VIII-XIV, and 1733-1742 cm -1 and 1642-1662 cm -1 for  low-mel t ing  products  I I -VII ,  
which c h a r a c t e r i z e  the absorp t ions ,  r e spec t ive ly ,  of the C : O  and C ~ N groups .  The p r e sence  of these 
bands again a t tes t s  to an analogy between the s t ruc tu r e s  of the cycl ic  pa r t  of I I -XIV and Id. 

The intense band at 1584-1600 cm -1 in the spec t r a  of the low-mel t ing  products  and the smal l  shoulder  
on the low-f requency  side of the band at 1608-1617 cm -1 in the spec t r a  of the h igh-mel t ing  compounds can 
be ass igned to the comple te ly  s y m m e t r i c a l  v ibra t ion  of the s y s t e m  of conjugated double bonds of the benz-  
ene r ing.  

The in tegra l  in tensi ty* of the indicated bands,  calculated by means  of the W i l s o n - W e l l s  ex t r apo la -  
tion method (Table 2), has  a cons iderab ly  higher  value for  the low-mel t ing  products ,  which conf i rms  the 
assumpt ion  of conjugation, in these i s o m e r s ,  of an a roma t i c  r ing with a C ~ N bond. The higher  in tens i t ies  
of the indicated bands in the CS spec t rum of a solution of III  in dimethyl  sulfoxide [1579 cm -1 (9), 1642 
cm -1 (10), 1741 cm -1 (6) ] as  com pa red  with h igh-mel t ing  IX [1583 cm -1 (2), 1612 c m  -1 (3), 1725 c m  -1 (3) ], 
is  a lso  evidence for  this .  

In the PMR spec t ra  (Table 2) (in acetone) the chemical  shift of the line f r o m  the methoxy group of Id 
and the h igh-mel t ing  products  coincides with the l imi t s  of 0.1 ppm,  which also a t tes t s  to the same  locat ion 
of the methoxy group in these compounds.  In the l o w - m e l t i n g p r o d u c t s ,  however ,  the methoxy group line is 
found at weaker  field, while the methylene group line is found at s t ronge r  field, i .e . ,  the methoxy group in 
these compounds is  located somewhere  e lse  than in the h igh-mel t ing  i s o m e r s .  

Der iva t ives  of 1 ,3- th iazol id in-4- th ione (XV and XVI) we re  synthes ized by the action of P2S5 on III and 
VIII, r e spec t ive ly ,  in o r d e r  to obtain additional data on the s t r u c t u r e s  of the i s o m e r s .  In XVI, which is  the 
sulfur  analog of III ,  the methoxy and methylene l ines a re  shifted cons iderab ly  to the weak-f ie ld  side,  which 
a t tes t s  to the c lose  spat ial  a r r a n g e m e n t  of the methoxy group with r e spec t  to the C ~ S and C ~ O groups  in 
XVI and III,  r e spec t ive ly .  The shift of only one line of the CH 2 group in the spec t rum of XV points to the 
location of the methoxy group in the 2 posi t ion in XV and VII. 

The set  of data makes  it poss ib le  to a s s e r t  that the h igh-mel t ing  (If) and low-mel t ing  (Ie) products  a re  
two i s o m e r i c  f o r m s  in which the a ry l  and methoxy subst i tuents  a r e  located in different  posi t ions .  

The disubst i tuted 2 - imino- l , 3 - th i azo l id inones  obtained a r e  stable c rys ta l l ine  subs tances  with all the 
p r o p e r t i e s  of pseudothiohydantoins.  They give 5-benzal  de r iva t ives  in modera te  yields  on reac t ion  with 

*The intensi ty  was e s t ima ted  on a ten-point  scale  with r e spec t  to the band at 1642 cm -1 in the spec t r u m of 
III ,  the in tensi ty  of which was taken as  ten.  All of the in tensi t ies  were  m e a s u r e d  with r e spec t  to the 1386 
cm -I  band of dimethyl  sulfoxide. 
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benzaldehyde in the presence  of small  amounts of alkali; phosphorus pentasulfide in refluxing toluene con- 
ver t s  them to the corresponding thiazolidinethiones without convert ing one i somer  into the other.  The s ta-  
bility of If  to oxidizing and reducing agents is r emarkab le :  the compounds were isolated unchanged f rom 
acetic acid solutions af ter  the action of hydrogen peroxide or  zinc metal  on them. 

EXPERIMENTAL 

2-Ary l imino-3 -me thoxy- l , 3 - th i azo l id in -4 -ones  (II-VII). Sodium acetate (0.025 mole) was added to a 
solution of 0.01 mole of N-ary l th iocarbamoyl -O-methylhydroxylamine  in 50 ml of methylene chloride (or 
absolute ether),  the mixture was cooled to - 1 5  to - 2 0  ~ and 0.01 mole of chloroacetyl  chloride was ca re -  
fully added to it. The mixture was s t i r red  for  3 h, allowing it to gradual ly heat up to room tempera ture .  
The mixture was then washed with cold water  (twice with 20-25-ml portions),  dried, and the solvent was 
removed.  The precipi tate  was r ec rys ta l l i zed  (Table 1). 

The react ion can be ca r r i ed  out without an acceptor ;  in this case ,  the solution was washed at the end 
of the react ion with 0.5% aqueous sodium acetate.  

2 -Methoximino-3-a ry l - l ,3 - th iazo l id inones  (VIII-XIV). A. A solution of 1.0 g of thiazolidinone Ie in 
15-20 ml of about 0.2% sodium methoxide was refluxed for  15-20 rain. The mixture was cooled, and water  
was added to precipi ta te  the product ,  which was rec rys ta l l i zed  f rom methanol,  benzene, or  hexane. 

Compound XIV was obtained in the same way as H-VII. The react ion does not proceed without an ac -  
ceptor .  

B. The react ion of N,N'-disubst i tuted thiourea with chloroacetyl  chloride under conditions s imi lar  
to those used for  the synthesis of II-VII ,  but in acetone without an acceptor ,  gave quantitative yields of the 
hydrochlor ides  of VIII-XIV, f rom which free VIII-XIV were  isolated by the addition of alkali or  another 
base.  

C. The react ion of N,N'-disubst i tuted thioureas  with ethyl chloroacetate  in methylene cMoride in 
the presence  of t r ie thylamine at room tempera ture  gave 80~ yields of VIII-XIV. When the solvent was r e -  
placed by acetone or  the react ion was ca r r i ed  out without an acceptor ,  the react ion ei ther  did not occur  or 
res in  formation with sulfur evolution was observed.  

2-Methoximino-3-phenyl- l~3- thiazol id ine-4- th ione (XV). Phosphorus pentasulfide [1.1 g (0.005 mole)] 
was added to a solution of 1.1 g (0.005 mole) of VIII in 75 ml of toluene and the mixture was refluxed with 
s t i r r ing for  3 h. Excess  P2S5 was removed by fi l tration, the solvent was evaporated in vacuo, and the r e s -  
idue was rec rys ta l l i zed  f rom benzene-hep tane  (1 "10) to give 1.1 g (92%) of XV with mp 165 ~ Found %: 
N 11.9; S 27.2. C10H10N2OS 2. Calculated %: N 11.7; S 26.9. 

2-(o-Chlorophenyl) imino-3-methoxy- l ,3 - th iazo l id ine -4- th ione  (XVI). This was s imi la r ly  obtained in 
40% yield f rom 1.25 g (0.005 mole) of III and 1.1 g (0.005 mole) of P2S5 and had mp 152-153 ~ (from hexane). 
Found ~c" N 10.1; C1 12.5. CIoHgN2C1OS2. Calculated ~:  N 10.3; C1 12.7. 

2 -Methoximino-3-phenyl -5-benza l - l ,3 - th iazo l id ine-4- th ione  (XVI1). A solution of two to three drops 
of 0.2% sodium methoxide and 0.8 g (0.08 mole) of benzaldehyde was added to a solution of 1.1 g (0.05 mole) 
of VIII in 30 ml of d imethylformamide,  the mixture was heated at 153 ~ for 6 h, cooled, and water  was added 
to give 0.8 g (53.5%) of XVII with mp 180 ~ (from methanol). Found %: N 8.9; S 10.6. C17HI3N202S. Cal- 
culated %: N 9.0; S 10.4. 

The IR spec t ra  were obtained (KBrpellets) with a UR-10 spect rophotometer  with slit p r o g r a m  4 and 
other standard conditions. The UV spect ra  in ethanol in a 6 �9 10-cm -3 thick cuvette were obtained with an 
SF-4 spec t romete r .  The CS spect ra  of 7% solutions in dimethyl sulfoxide were obtained with a DFS-12 
spec t rometer .  The PMR spect ra  of 1% solutions in deuteroacetone were obtained with an RS-60 spec t rom-  
eter .  

1, 

2. 
3. 
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