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A NEW APPROACH TO 5-ARYLIDENETHIAZOLIDIN-4-ONES 
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Abs t rac t  - React ion of 3-phenylpropynamides w i t h  heterocumulsnes i n  

the  presence o f  a  base y i e l d s  5 -ary l idene th iazo l id in -4 -onee  by  i n t r a -  

molecu lar  n u c l e o p h i l i c  a d d i t i o n  t o  t h e d - c a r b o n  o f  the  CZC t r i p l e  bond. 

S ince the  r e a c t i o n  o f  methy l  phenylpropynoats w i t h  N - s u b s t i t u t e d  0rN.N'-dieub- 

s t i t u t e d  th iou rees  leads  t o  2,3-dihydro-2-alkyl(ary1)imino-6-phenyl-1,3-thia- 

zin-4-ones (&)', 3-phenylpropynemides (1) should a l s o  be appropr ia te  b u i l d i n g  

b l o c k s  f o r  the s y n t h e s i s  o f  t h i s  c l a s s  o f  substances. Con t ra ry  t o  expecta t ions 

baeed on the p r e p a r e t i o n  o f  2-thioxopsrhydro-1,3-thiazin-4-ones by  d i t h i o c e r b -  

o x y l a t i o n  o f  cinnamamides end on s t u d i e s  o f  the r e a c t i o n  o f  heterocumulenes 

w i t h  2-ary lacety lane- I -su l fonamides the r e a c t i o n  o f  1 w i t h  i so th iocyana tes  i n  

the  presence o f  e  base (NaH o r  KOH) does not  g i v e  the des i red  2.3-dihydro-1.3- 

th iez in-4-ones (4). The a l t e r n a t i v e  fo rmat ion  of the a c y l  t h iou raes  5 cen a l so  

be exc luded (Scheme 1 ) .  S u r p r i s i n g l y ,  i t  appeared t h a t  i n t r a m o l e c u l a r  nucleo- 

p h i l i c  a d d i t i o n  o f  the  s u l f u r  atom i n  2 had a c t u a l l y  occur red t o  t h e d - c a r b o n  

o f  the  CZC t r i p l e  bond t o  p rov ide  2 - a l k y l ( a r y 1 ) i m i n o - 5 - a r y l i d e n a t h i a d i d i n -  

4-ones ( 3 ) .  They were i s o l a t e d  as the o n l y  r e a c t i o n  products .  The fo rmat ion  o f  

five-membered r i n g  producte  was conf i rmed by comparison w i t h  t h i a z o l i d i n - 4 -  

ones prepared independent methods from h e l o a c e t i c  a c i d  o r  t h e i r  d e r i v a t i v e s  

and th iou reas  fo l l owed  by condenset ion w i t h  aromat ic  aldehydes 4'5. The s t r u c -  

t u r e s  o f  3 e r e  a l s o  c o n s i s t e n t  w i t h  the i r .  'H nmr and mass spect roscop ic  data. 

Comparing these data  o f  the compounds 2 and 4 shows s i g n i f i c a n t  d i f f e r e n c e s .  

There i s  a  downf ie ld  s h i f t  o f  the o l e f i n i c  p r o t o n  i n  3 ( d- 7.70-7.85 ppm) 

whereas the H5-e igne l  o f  t he  1,3-thiezin-4-ones 5 appears a t  d 6.80-6.95 ppm. 

1 I n  the mass spec t ra  o f  3 the  fragment R  -C6~4-CS1', t y p i c a l  f o r  4,  i s  miesing. 



R ~ ~ C . C - C O N H R ~  + R ~ - N C S  + NaH 

Scheme 1 

The ex is tence  o f  the t a u t o n e r i c  amino form 3' (R2: H) depends on the s u b s t i -  

t u e n t  R3 and the  so lvan t  used 6,7. 

The compounds 31-k ere  a l s o  a v a i l a b l e  from the u n s u b s t i t u t e d  3-phenylpropyn- 

amide (&; R1-R2: H I .  an i so th iocyana te  i n  the bas ic  system sodium hydr ide /d i -  

methylformemide and methy la t i on .  

Replac ing i s o t h i o c y a n a t e  by  carbon d i s u l f i d e  o r  carbon ox ide s u l f i d e  y i e l d s  

2-thioxothiazolidin-4-one ga and th iazo l i d ine -2 .4 -d ione  gb, r e e p e c t i v a l y  

(Scheme 2 ) .  These compounds a r e  i d e n t i c a l  w i t h  those prepared a f t e r  wall-known 

procedures '-lo. 
0 

1 + CSX + NaH - - 

6e ( X :  S) - 
( R ~ = R ~ :  H)  - 6b (X: 0 )  

Scheme 2 
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The f a c t  t h a t  a l l  r e a c t i o n s  took a  course t o  five-membered r i n g s  i s  i n  eccor-  

dance w i t h  the r e c e n t l y  descr ibed f i r e t  example o f  en i n t r e m o l e c u l a r  a n t i -  

M ichae l  a d d i t i o n  o f  a  carban ion t o  an e c e t y l e n i c  amide t o  produce p y r r o l i d i n -  

11 ones . 
EXPERIMENTAL 

2-Alkyl(aryl)imino-5-arylidenethiar~lidin-4-onee (&a-h); General Procedure. 

Sodium hydr ide  (0.24 9. I 0  mmol) i s  added p o r t i o n w i s e  t o  a  s t i r r e d  s o l u t i o n  

o f  3-phenylpropynemide (2 ;  10 mmol) end o f  the i s o t h i o c y e n e t e  (10 mmol) i n  d r y  

dimethylformamide (40 ml) .  S t i r r i n g  i s  cont inued e t  room temperature f o r  3  h.  

The m ix tu re  i s  poured i n t o  ice-water  (400 m l )  and c a r e f u l l y  a c i d i f i e d  t o  pH 5  

w i t h  10% aqueous h y d r o c h l o r i c  a c i d  p r e c i p i t a t i n g  the  p roduc ts  ?a-h. They e r e  

f i l t e r e d ,  d r i e d ,  end r e c r y s t a l l i z e d  from an a p p r o p r i a t e  s o l v e n t .  

2-Alkyl(aryl)imino-5-benzylidene-3-nethylthiazolidin-4-ones (31-k). 

Method A: 3-Phenylpropynamide (1;  2.9 g.  20 mmol) end i so th iocyane te  (20 mmol) 

a r e  d i s s o l v e d  i n  d r y  dimethylformamide (80 m1) add ing sodium hydr ide (0.48 g .  

20 mmol), and s t i r r i n g  i s  cont inued f o r  30 min. A f t e r  hav ing added some more 

sodium hydr ide  (0.48 g, 20 mmol) methy l  i o d i d e  (2.9 g. 20 mmol) i s  added drop- 

w ise t o  the r e a c t i o n  m ix tu re  t h a t  shou ld  be s t i r r e d  a t  room temperature f o r  1 h  

and worked up as mentioned above. 

Method 8: A s o l u t i o n  o f  N-methyl-3-phenylpropynanide (1 ;  3.2 g, 20 mmol) i n  d ry  

dimethyl formsmide (80 m1) i s  s t i r r e d  end the a p p r o p r i a t e  i so th iocyena te  

(20 mmol) i s  added. Sodium hydr ide  (0.48 g.  20 mmol) i s  added i n  p o r t i o n s  and 

s t i r r i n g  l a  cont inued a t  room tempereture f o r  3  h. Working up as descr ibed f o r  

3a-h . - 
5-eenzylidene-2-thioxothiazolldin-4-one (6-3). Accord ing t o  the p repara t ion  o f  

3. a  e o l u t i o n  o f  3-phenylpropynamide (1: 2.2 g. 15 mmol) i n  d r y  d imethy l form-  - 
amide (45 m1) r e a c t s  w i t h  carbon d i s u l f i d e  (1.14 g ,  15 mmol) and sodium hydr ide  

(0.36 g, 15 mmol); y i e l d :  1.85 g  (57%); np 2 0 4 - 2 0 6 ~ ~  (water  o r  carbon t e t r a c h l o -  

r i d e ) :  l i t .  mp 200°c; ms: m/z 221 (M*) :  'H nmr (acetone-d6/HMDSint .) d- 7.40- 

7.60 ppm m 6H. erom, -CHn); 13c nmr (acetone-d6) d 1 2 6 . 8 .  130.2. 131.3, 

131.5. 132.6. 134.3. 169.6. 196.0 ppm; u. Calcd. f o r  C10H7NOS2: C, 54.24; 

H. 3.19: N, 6.33. Found: C, 54.02; H. 3.19: N. 6.21. 



Table 1. 5-Arylidene-thiezolidin-4-ones 3 - k  

3 R' R2 R3 - Y i e l d  np OC Molecu lar  Microanelyses 

% ( s o l v e n t )  Formula Calcd. (Found) 

C H N 

231-233 Cl1HlON20S 60.53 4.62 

(methanol)  (218.3) (60.57) (4.62) 

183-185 C13H14N20S 63.39 5.73 

(benzene) (246.3) (63.57) (5.90) 

259-261 C16H18N20S 67.10 6.34 

( e t h a n o l )  (286.4) (67.15) (6.49) 

168-170 C13H12N20S 63.91 4.95 

(benzene/ (244.2) (63.66) (5.07) 

e t h e r )  

l i t  .' 165 

261-263 C16H12N20S 68.55 4.31 

(methanol)  (280.3) (68.56) (4.34) 

261 

201-203 C1,H14N20S 69.36 4.79 

(benzene/ (294.4) (69.59) (4.77) 

hexene) 

256-258 C17H14N202S 65.79 4.55 

( e t h a n o l )  (310.3) (65.65) (4.52) 

185-186 C14H14N202S 61.29 5.14 

(benzene) (274.3) (61.03) (5.16) 

i H CH3 n-C H 
3 7 76(A) 85-87 C14H16N20S 64.58 6 .19 10.76 

61(8)  (e thano l /  (260.3) (64.48) (6.45) (10.64) 

wa te r )  

.i H CH3 C6H5 68(A) 132-134 C17H14N20S 69.35 4.79 9.52 

56(8)  ( e t h a n o l )  (294.4) (69.62) (4.84) (9.43) 

l i t  .6 130 

k H CH3 CH3 50(B) 111-112 C12H12N20S 62.04 5.21 12.06 

(e thano l /  (232.3) (61.86) (5.10) (12.00) 

w a t e r )  

l i t  .I2 113 
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Table 2. Spect roscop ic  data  f o r  compounds l i s t e d  i n  t a b l e  1 

3 i r  ( ~ u j o l ) '  'H nmr (OMSO-d6/HMOS i n t . )  me 
C - 

9 [cm-l] ,l [ P P ~ ]  m / r  ( r e l .  i n t e n s i t y ,  %) 

3.98 (s.3H ,CH3); 7.10-7.80 310 (M+.35); 193 (18 ) ;  164 

(m ,lOH,arom ,-CH-) (100); 149 (31)  

4.00 (s.3H,CH3); 4.37 (m, 274 ( ~ ' ~ 4 1 ) ;  192 (58) ;  

2H,CH2); 5.30-5.58 (m,2H, 164 (100) 

cn,-) ; 5.94-6.28 (m .lH. 

-CHn); 7.19-7.31 (m.2H. 

arom); 7.61-7.80 (m.3H. 

arom ,-CH-) 

0.95 (t.SH.CH3); 1.68 (m.2H. 260 ( ~ * . 2 1 ) ;  231 (55) ;  134 

CH2); 3.20 (s,3H,NCH3); (100) 

3.28 ( t  .2H .NCH2); 7.20-7.45 

(m.5H.arom); 7.61 (s,lH,-CH-) 



jg 1605, 1645, 3.34 (s.3H,NCH3)i 6.75-7.40 294 (M+.84); 134 (100);  

1710 (m,lOH.arom); 7.52 (s.1H. 132 (86) 

-CH=) 

k 1610. 1655, 3.18 (s,3H.CH3): 3.23 ( s .  232 (M1,95); 162 ( 3 ) ;  

1705 3H,CH3); 7.20-7.50 (m.5H.arom) 134 (100) 

7.61 (s.lH.-CH-) 

Recorded on a C. Ze iss  Specord i r  spectrometer.  

Measured s t  100 MHz us ing  a Var ian  HA-100 spectrometer.  

Recorded on a EA-spectrometer ( v .  Ardenne, Dresden). 

'H nmr i n  C O C ~ ~ .  

13c nmr (COCl3. 50.327 MHZ. Bruker WP-200): 6 11.3; 22.6; 47.3; 126.7; 

129.0; 129.5; 129.8; 131.5; 134.1: 177.1; 179.3 ppm. 

13c nmr (CDC13. 50.327 MHz, 8ruker  WP-200): 11.7; 23.9: 29.3; 54.7; 

121.8; 128.8: 129.3; 129.7; 134.0; 148.1; 166.6 ppm. 

nmr i n  CC14 

5-benzylidanethiezolidine-2.4-dione (gb) .  Sodium hydr ide  (0.36 g, 15 mmol) i s  

added i n  p o r t i o n s  t o  a cooled s o l u t i o n  of 3-phenylpropynamlde (i: 2.2 g.  

15 mmol) i n  d r y  dimethylformamide (45 ml ) .  A f t e r  0.5 h a moderately s t r o n g  

stream o f  carbon oxide s u l f i d e  (2.4 g .  40 mmol) i s  bubbled through the r e a c t l o n  

m i x t u r e  a t  O'C. S t i r r i n g  i s  cont inued a t  room temperature f o r  3 h and the mix- 

t u r e  i s  worked up as descr ibed above: y i e l d :  1.5 g (4796); np 244-246'~ 

( e t h a n o l ) :  l i t .  mp 242 '~ :  me: m/z 205 (M*); 'H nmr (DMSO-d6/HMOS i n t . )  

7.40-7.65 (m ,SH,arom) : 7.83 ppn ( s  , lH .-CH-); - Anal.  Calcd. f o r  C10H7N02S: 

C. 58.53; H, 3.44; N, 6.83. Found: C,  58.65; H, 3.41; N, 6.71. 
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