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A b s t r a c t  - Thc  s y n t h e s i s  o f  t h i a i a l i d i n e - 2 - t h i o n e s  Cram &- ioda-  

a l k a n e c a r b a m ; i t c s ,  s t e r e o s p e c i f - i c a  l l y  o h r a i n e d  Cram a n d  trans- 

b u t e n e ,  i s  r e p o r t e d .  R e a c t i o n  aE t h c  i o d o - d e r i v a t i v e s  w i t h  p o t a -  

s s i u m  e t h y l x a n t h a t c  and sodium h y d r o x i d e ,  a l l o w e d  t h e  s t e r c o s p e c i -  

f i c  f o r m a t i o n  o f  t h i a z o l i d i n e - 2 - t h i o n e s .  The i t e r e o c h e m i s t r v  a[ t h e  

l a t t e r  r e a c t i o n  c o u l d  be  c o n t r o l l e d  by t h e  e x p e r i m e n t a l  c o n d i t i o n s .  

4 - P h e n y l t h i a r a l i d i n c - l - t h i a n c  was o b t n i n c d  f rom t h e  - v i c - i o d o n l k a -  

n e c a r b a m a t e  g e n e r a t e d  f rom i t y r o n c .  .A s c p s r a b l c  m i x t u r e  o f  t h i a -  

z o l i d i n - 2 - o n e s  ( m a j o r  camponcn t )  and  t h i n z o l i d i n e - 2 - t h i o n e s  was 

o b t a i n e d  by r e d u c t i o n  w i t h  SaBH4 Erom t h e  s u b s t i t u t i o n  p r o d u c t  o f  

u i c - i odoa lkaneca rbama te s  w i t h  p a t a s i u m  e t h y l x a n t h a t e .  - 

INTRODUCTION 

The we l l  known a d d i t i o n  o f  i o d a i s o c y a n n t e  t o  a l e C i n i ,  f o l l o u c d  b y  r e a c t i o n  w i t h  :xn 

a l c o h o l ' ,  a l l o w c d  t h e  s t e r e o s p e c i f i c  f o r m a t i o n  o f  & - i a d o a l k a n e r a r h a ~ n a t ~ s ~  "wifh 

an  e x c e l l e n t  ox-ern11 y i e l d .  These  compounds h a v e  b e e n  p r o v e d  t o  b e  ~ z s c f u l  i n t e r -  

m e d i a t e s  i n  t h e  s y n t h e s i s  aC h e t e r o c y c l i c  compounds3",  a n d  p - f u r i t i o n a l i i e d  :ami- 

n c s 1 ' 5 .  The a p p l i c a t i o n  o f  t h e s e  i n t c r m c d i a t e s  t o  o h t a i n  ? - m e t h y l t i o - 1 - p h e n y l e -  

t h y l a m i n e  (Scheme 1 )  was n o t  f c a s i b l e  b e c n u s c  o f  t h e  f o r m a t i o n  o f  r e g i o i s o m e r i c  

m i x t u r e s  t h a t  c o u l d  n o t  b c  s e p a r a t e d .  

T h c s e  r c s u l t s  c o u l d  b c  e x p l a i n e d  on t h e  b a s i s  o f  t h e  s t r o n g  b a s i c i t y  o f  t h e  sodium 

6 
m e t h y l s u l i i d c  which  c o u l d  a b s t r a c t  t h e  p r o t o n  f rom t h e  c a r b a m a t e  f u n c t i o n  genera-  

t i n g  a n  a z i r i d i n e  i n t c r m e d i a t e  by i n t e r n a l  s u b s t i t u t i o n .  Thc a l t e r n a t i v e  r o u t e  t o  

t h e  + - m c t h y t h i o a l k y l a m i n c  was t h o  r e a c t i o n  o f  12 w i t h  p o t a s s i u m  e t h y l x n n t h a t e  

( E X ,  l e s s  basic than NaSMe). The o n l y  p r o d u c t  o b t a i n e d  i n  t h i s  way was t h e  d e s i r e d  

r e g i o i s a m e r  z. Thc  f o r m a t i o n  o f  t h e  * - m e r c a p t o a l k y l a m i n e  d e r i v a t i v e  f rom 12 by 

s i m u l t a n c a u s  r e d u c t i o n  o r  h y d r o l y s i s  o f  t h e  x a n t h a t e  and  c a r b a m a t e  g r o u p s  was n o t  



p o s s i b l e .  

Scheme 1 

 he i s o l a t e d  p r o d u c t s  were  t h ?  t h i a i o l i d i n e - 2 - t h i a n c s  and  t h i a i o l i d i n - 2 - o n e s .  

T h e s e  r e s u l t s  e x h i b i t e  t h e  s y n t h e t i c  p o t e n t i a l i t y  o f  t h e  compounds v i t h  x a n t h a t e  

and ca rba rna te  g r o u p s  on v i c i n a l  c a r b o n s  ( e a s i l y  o b t a i n e d  Lrom a l c f i n s )  w>icli could bc 

u s e d  a s  p r e c u r s o r s  i n  t h c  s t e r e o s p e c i f i c  synthesis of  4 , s - s u b s t i t u t e d  t h i a r o l i d i n e -  

2 - t h i o n e s  ( and  ? - o n e s ) .  I n  t h e  p r e s e n t  p a p e r  w e  r e p o r t  t h e  r e s u l t s  on t h e  s t u d y  

o f  t h e  s t c r e o  and r e g i o c h e m i c a l  c o u r s e  o f  t h e  c y c l i r a t i o n  01' *- iodoalkanecarbarna-  

t e s  and  - v i c - c a r b a r n a t e  a l k y l x a n t h a t e s  g e n e r a t e d  f rom o l e f i n s  ( s t y r e n e ,  & and  

t c s - b u t e n c )  by t h e  a b o v c  m e n t i o n e d  r e a c t i o n s .  

RESULTS AND DISCUSSION 

The model compounds c h o s e n  wcrc t h e  - v i c - i a d o a l k a n e c a r b ~ i m a t e s  l-(a-cl g e n e r a t e d  by 

a d d i t i o n  of i o d o i s o c y a n a t e  t o  t h e  c o r r e s p o n d i n g  o l e f i n s  a :  m - b u t e n e ,  i b :  - c i s -  

b u t c n e  a n d  2': s t y r e n e )  a n d  f u r t h e r  r e a c t i o n  w i t h  m e t h a n o l .  The a d d i t i o n  o f  INCO 

t o  b a  a n d  kb a l l o w e d  t h c  f o r m a t i o n  o f  a s i n g l e  s t e r e o i s o m e r  (La o r  i h  r c s p e c t i v e l y l  

a s  was e x p e c t e d  on t h e  b a s i s  a l  t h c  - t r a n s - s t e r e o s p e c i f i c  c h a r a c t e r  o f  t h e s e  r eac -  

t i a n s  p r e v i o u s l y  d e s c r i b e d  b y  l l a s s n e r  a n d  c o - w o r k e r s Z " .  The me thano l  a d d i t i o n  d i d  

n o t  a f l c c t  t h e  s t e r c o c h e m i s t r y  o f  t h e  s u b s t r a t e s  and  a f l o r d e d  compaunds la[-- 
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c o n f i g u r ; i t i a n l  a n d  ( a - c o n f i g u r a t i o n ) .  Thc u s e  o f  b a s e  c a t a l y s t s  f o r  metha-  

n o l  a d d i t i o n  g a v e  a  m i x t u r e  o f  s t e r e o i s o m e r s .  T h u s ,  i n  t h e  p r e s e n c e  aC NaOMe, we 

o h t a i n c d  s i m i l a r  m i x t u r e s  of p and  i b  by r e a c t i o n  o f  La or  ,7-b r e s p e c t i v e l y  w i t h  

m e t h a n o l .  The a d d i t i o n  of INCO and  I'leOH t o  s t y r e n e  gave h i g h  y i e l d s  o f  LC. 

The s t e r e o s p e c i f i c  s u b s t i r u t l o r  

R' R2 , y o  R ' R ~  NHCOAH, 

C -C 
CH OH \i / 

C - C  

Scheme 2 

21 t h e  h a l o g e n  i n  t h e  s - i a d o a l k a n e c a r b a m a t e s  ; ( a ,  

b )  w i t h  p a t a s i u m  e t h y l x a n t h a t c  t o o k  p l a c e  i n  q u a n t i t a t i v e  y i e l d s  t o  g i v e L ( a ,  h ) .  

The s m a l l  d i f f e r e n c e s  o b s e r v e d  a n  t h e  'H and  I3c NUR s p e c t r a  of compounds 2 and 

?b ( s e e  e x p c r i m e n t a l  p a r t )  made i t  i m p o s s i b l e  f o r  t h e s e  p a r a m e t e r s  t o  s e r v e  a s  a  

b a s i s  f o r  t h e  c o n f i g u r a t i o n a l  a s s i g n m e n t .  The o b s e r v e d  s t e r e o s p e c i f i c i t y  c o u l d  b e  

t h e  r e s u l t  o f  t h e  i n v e r s i o n  of t h e  c o n f i g u r a t i o n  i n  t h e  c h i r a l  c e n t e r ,  (SS2 p r o c e s s )  

o r  t h e  r e t e n t i o n  o f  t h e  c o n f i g u r a t i o n  ( d o u b l e  inversion), i f  t h e  p r o c e s s  t o o k  p l a c e  

w i t h  a n c h i m e r i c  a s s i s t a n c e  o f  t h e  N v i a  t h e  i n t e r m e d i a t e  a z i r i d i n e .  A s t u d y  was 

u n d e r t a k e n  t o  d e t e r m i n e  t h i s  q u e s t i o n .  The r e a c t i o n  o f  Lc w i t h  K E X  a f f o r d e d  e x c l u -  

s i v e l y  t h e  r e g i a i s o m c r  $ i n  q u a n t i t a t i v e  y i e l d .  The c o m p a r i s o n  o f  t h i s  r e s u l t  w i t h  

t h e  r e a c t i o n  o f  p w i t h  NaSMe ( s e e  Scheme I ) ,  a l l o w e d  u s  t o  s t a b l i s h  t h a t ,  i n  t h i s  



c a s e ,  t h e  f o r m a t i o n  o f  t h e  intermediate a z i r i d i n e  was n o t  p o s s i b l e .  T h i s  f a c t  

i n d i c a t e d  t h a t  t h e  S 2 p r o c e s s  t o o k  p l a c e  w i t h  a n  i n v e r s i o n  o f  t h e  c o n f i g u r a t i o n  N 

a t  t h e  r e a c t i o n  c e n t e r .  I n  t h i s  way, L_3 would b c  t h e  t h r e o  and  L_b t h e  crythra- - 
compound w i t h  t h e  o p p o s i t e  c o n f i g u r a t i o n  of t h c  G - i o d o a l k a n e c a r b a m a t c s  i;i a n d  

i b  (Scheme 2 ) .  

The t r e a t m e n t  o f  compounds ;(;r-c) w i t h  sodium h y d r o x i d e  u n d e r  r ~ f l u n  g a v e  t h e  t h i -  

a r a l i d i n e - 2 - t h i o n c s  ? ( a - c ) .  The r e l a t i v c  s t e r e o c h e m i s t r y  o f  t h e  m c t h y l  g r o u p s  

i n  canipounds 3_a and  j b  c o u l d  be  e s t a b l i s h e d  f r o m  t h e i r  s p e c t r o s c o p i c  d a t a .  The v i -  

c i n a l  c o u p l i n g  c o n s t a n t s  b e t w e e n  p r o t o n s  on C - 4  and  C - 5  were  v e r y  s i m i l a r  f o r  2 
and 3-h and  t h e  c o n f i g u r a t i o n  a s s i g n m e n t  c o u l d  n o t  b e  made on t h i s  b a s i s .  The 

c l ~ c m i c a l  s h i r t s  o f  t h e  two m c t h y l  g r o u p s  f o r  rb were  c o i n c i d e n t  w i t h  t h o s e  f o u n d  

8 i n  t h e  l i t e r a t u r e  f o r  ~-.l,S-dimethylthiarolidim-2-thione . On t h e  o t h e r  h a n d ,  

t h e  c h e m i c a l  s h i f t s  o f  t h e  p r o t o n s  on C - 4  and  C - 5  i n  3 2  were  s m a l l e r  ( -0 .3-0.4  

ppml t h a n  i n  3 , .  T h i s  f a c t  was c o m p a t i b l e  w i t h  a trans s t e r e a c h c m i s t r y  f o r  La b e -  

c a u s e  o f  t h e  e f f e c t  o f  t h e  m e t h y l  g r o u p s  on C - 4  and  C - 5  o v e r  t h e  c h e m i c a l  s h i f t s  

o f  t h c  p r o t o n s  on t h e  same c a r b o n s .  The "C c h e m i c a l  s h i f t  o f  C - 4 ,  C-5 a n d  , , t h y 1  

g r o u p s  a t  C - 4  and  C - 5  p o s i t i o n s  i n  3_a were  l a r g e r  (-4 ppm) t h a n  t h o s e  o b s e r v e d  

f o r  t h e  c i s - i s o m e r  3. T h i s  c o u l d  bc  e x p e c t e d  f r o m  t h e  s p a t i a l  i n t e r a c t i o n  o f  t h e  

m e t h y l  g r o u p s  i n  3 b ,  which was n o t  p o s s i b l e  i n  l a  w i t h  a trans d i s p o s i t i o n  b e t -  

ween t h e m .  I n  a d d i t i o n ,  on t h e  h a s i s  of t h e  a d d i t i v i t y  r u l e s ,  t h e  observed p a r a -  

m e t e r e s  f o r  C - 4  and  C - 5  i n  Ja  were  c o i n c i d e n t  w i t h  t h e  calculated v a l u e s  f rom t h c  
0 

s u b s t i t u e n t s  e f f e c t  i n  t h e s e  h e t e r o c y c l i c  compounds - .  F u r t h e r m o r e ,  t h e  m c l t i n g  

p o i n t s  o f  3 a  and  3 b  were s i m i l z r r  t o  t h o s e  p r e v i o u s l y  described f o r  trans and  &- 

4,s-rlimethylthiarolidine-2-thionesl@ r c s p e c t i r e l y .  Thc r e a c t i o n  o f  ;c w i t h  NaOH 

a f f o r d e d  i c  w i t h  t h e  same p h y s i c a l  c h a r a c t e r i s t i c s  a s  t h e  J - p h e n y l t h i a r o l i d i n e -  

2 - t h i o n e  p r e v i o u s l y  d e s c r i b e d  i n  t h e  b i b l i o g r a p h y ' n ' l ' .  The s p e c t r o s c o p i c  d a t a  

(NMR i n  T a b l c  11 o f  Jc were  i n  a c c o r d a n c e  w i t h  t h i s  s t r u c t u r e .  

The f o r m a t i o n  o f  t h e s e  h e t e r o c y c l i c  compounds c o u l d  be  e x p l a i n e d  t h r o u g h  t h e  s e -  

q u e n c e  r e p r e s e n t e d  i n  Scheme 3 ,  t h a t  began  w i t h  t h c  a b s t r a c t i o n  by t h e  b a s e 6  o f  

t h e  p r o t o n  f rom t h c  -NIIC02Me g r o u p .  I n  t h i s  s t e p ,  t h e  c o n f i g u r a t i o n  o f  t h e  c h i r a l  

c a r b o n s  i n  2-a and  b  was preserved. I n  t h e  f a l l o w i n g  s t e p ,  t h c  n i t r o g e n  a t t a c k e d  

t h e  t h i o c a r b o n y l  g r o u p  o f  t h e  x a n t h a t e ,  and  t h e  c a r b a m a t e  h y d r o l y s i s  c o m p l e t e d  t h e  

p r o c e s s .  
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T a h l e  1 .  'H and  I3c NMR p a r a m e t e r s  o f  compounds and 4_. 

The heterocyclic compound i b  w i t h  t h c  & - d i s p o s i t i o n  o f  t h e  m c t h y l  g r o u p s  was 

c o r r e l a t e d  with t h e  e r y t h r o - d e r i v n t i v c  Z_b, and  t h e  trans i somer  3; p r o c e e d e d  from 

t h e  - - d e r i v a t i v e  ;a. T h i s  c o r r e l a t i o n  s u p p o r t s  t h e  a b o v e  p r o p o s e d  s s s i g n m c n t  

f o r  t h e  - v i c - c a r b a m a t c a l k a n e x i i n t l ~ a t e s  2 a n d  b .  

Scheme 3 

1 1 8 5 -  



When thc reaction of - v i c - i o d o a l k a n e c a r b a m a t e s  was carried out with a mixture of 

KEX and N a O I i ,  the thiarolidine-2-thiones wcre also stereospecifically obtained. 

The stcreochemical course of the reaction, however, was the opposite. From La 

(erythro] the final product was &-4,5-dimethylthiazolidine-2-thione 3b and the 

product obtained from ib ( e l  was the trans-isomer 3 a .  Taking into account that 

the G - i o d o a l k a n e c a r b a m m  are transformed into aziridines3 in basic media, the 

sterochemical result could be explained from the attack of KEX to thc aziridinic 

intermediate. In this way, the configuration of C-4 and C - 5  in the resulting thia- 

zolidine-2-thiones was the same as the v i c - i o d o a l k a n e c a r b a r l l a t c s  and ib. 

Scheme 1 

The reaction o f  ic in these conditions (simultaneous treatment with KEX and U a O H )  

provided a complex mixture of compounds. Betwccn them, it was possible to iden- 

I tify (by H NNR)  the regiaisomers 4-and 5 - p h e n y l t h i a z o l i d i n e - 2 - t h i o n o .  From the 

mixture it was only possihle to isolate by crystallization, thc S-phenylthiazo- 

lidine-2-thione l o , ' 2  3 _ d ,  rcgioisomer of 3_c.  The isolation of the regiaisomer 3$ 

was a solid support to the indicatcd mechanism because the only route to the for- 

mation of ~d was * the ariridine intermediate. On the other hand, this result 

also confirmed the route proposed in Scheme 2 ,  because the exclusive obtention oC 

the rcgiaisamer 3 c ,  prevented the formation of thc aziridine. 

Thc possibility of other mechanisms that involved decomposition of KES in the pre- 

sence of sodium hydroxide and further rcaction o f  the CS, generated I3,l4' with a,,,i. 

n i c  nitrogcns, could be excluded in our case becausc of the stereo and regiocheai- 
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c a l  r c s u l t s .  

F i n a l l y ,  we c a r r i e d  o u t  t h e  reduction o f  t h e  G - c a r b a n l a t e a l k a n e x a ~ ~ t I i i % t e s  i n  t h e  

p r e s e n c e  of KaBii4. Thc r e a c t i o n  o f  L ( a - c )  w i t h  N a U H 4  a f f o r d e d  ;I m i x t u r e  01 two 

majn compounds,  t h c  c h r o m a t o g r a p h i c  s e p a r a t i o n  o f  which  a l l o w e d  t h e  isolation of 

t h e  r h i ; i r a l i d i n e - 2 - t h i o n e s  J ( a - c )  [ w i t h  t h e  same s t e r e o c h e m i s t r y  a s  t h e  p r o d u c t s  

a h t a i n e d  from L ( a - c )  w i t h  N ~ O H  a n d  t h i a r a l i d i n - ! - o n e s  %(a -c )  a s  m;ijor component 

( e : 5  = ?:I). The s t r u c t u r e  o f  compounds J was a s s i g n e d  an  t h e  b a s i s  o f  t h e i r  

s p e c t r o s c o p i c  d a t a .  

R' R' y H 2  R' 4' , NHC02CH3 R' \: \ i RsRi R3 !4%,:. R3 
C - C  - C - C  NaBH4 

/ \ ' .& , k.. 
H S  R~ EtOCS R3R4 

; S 0 

Scheme 5 

The ' H  XblR s p e c t r a  o f  $b and  4 ~  showed a c o u p l i n g  c o n s t a n t  JCH_NH: ( - 0 . 9 l l r )  which 

a l l o w e d  t h e  c h a r a c t e r i z a t i o n  o f  t h c  p r o t o n  h e a r i n g  C-4.  Compound $a d i d  n o t  show 

t h i s  c o u p l i n g  b e c a u s e  t h e  s i g n a l s  o f  t h e  two m e t h i n i c  p r o t o n s  a p p e a r e d  i n  t h e  samc 

c h e m i c a l  s h i f t .  The c h e m i c a l  s h i r t s  i n  '11 and  13c  N\IR s p e c t r a  made p o s s i b l e  t h e  

a s s i g n m e n t  o f t h e  r c l a t i i e  s t e r e o c h e m i s t r ) -  o f  t h e  me thy l  g r o u p s  i n  $a and  J b .  

From T a b l c  1 i t  c a n  b e  s e e n  t h a t  t h e  AS v a l u e s  be twccn  t h e  p r o t o n s  o f  a a n d  kb 

a r c  s i m i l a r  t o  t h a s c  o b s e r v e d  i n  t h e  c o m p a r i s o n  o f  ?a a n d  Lb.  S i m i l a r l y ,  t h c  

c h e m i c a l  s h i f t s  o f  C - 4 ,  C - 5  and  t h e  me thy l  g r o u p s  on t h e s e  c a r b o n s  i n  $b a r e  

s m a l l e r  ( - 3 - 4  ppm) t h a n  t h o s e  o b s e r v e d  i n  t h e  -- t r a n s - s t e r e o i s o m e r  $3.  T h i s  s i -  

t u a t i o n  ~ 3 5  s i m i l a r  i n  t h e  c a s c  o f  La a n d  ;I>. 

F o r  t h i a z o l i d i n e - ! - [ h i o n e s ,  t h e s e  differences i n  'H and  1 3 c  NMR c h e m i c a l  s h i f t s  

were a t t r i b u t e d  t o  t h e  c i f e c t s  o f  t h e  r e l a t i v e  s t e r e o c h e m i s t r y  o f  t h e  m e t h y l  

g r o u p s .  Thcse  e f f e c t s  s h o u l d  b e  v e r y  s i m i l a r  d e s p i t c  t h e  n a t u r e  o f  t h e  h e t e r o a t o m  

on C-2 (S  o r  0). T h c r e f o r e ,  i t  was p o s s i b l c  t o  a s s i g n  t h e  t r a n s - s t e r c o c h e m i s t r y  

For ;a ( s i m i l a r  t o  331 a n d  t h e  * - r l i s p o s i t i o n  o f  t h e  m e t h y l  g r o u p s  f o r  i h  ( s i m i l a r  



t o  3 b ) .  

The r e d u c t i o n  o f  2 p r o d u c c d  a  m i x t u r e  o f  3 a n d  4- m a i n t a i n i n g  t h e  c o n f i g u r a t i o n  

of  t h e  c h i r a l  c e n t e r s  f rom t h e  i n i t i a l  s u b s r r a t e .  T h i s  f a c t  suggested t h e  a c c h a -  

" i s m  f a r  t h i s  r e a c t i o n  i n d i c a t e d  i n  t h e  f o l l o w i n g  Scheme. 

go- cl 

The c o m p e t i t i o n  b e t w e e n  t h e  n a n t h a t e  a n d  t h e  c a r b a m a t c  g r o u p s  t o  r c a c t  w i t h  t h e  

h y d r i d e  r e d u c t o r ,  s u g g e s t e d  t h e  f o l - m a t i o n  o f  S ( R - S S j  a n d  Z ( R - N - 1 .  The i n t r a m o -  

l e c u l n r  e r o l u t i o n  of t h e s e  i n t e r m e d i a t e s  t o o k  p l a c e  more r a p i d l y  t h a n  t h e  s e c o n d  

g r o u p  r c d u c t i a n .  

At t h e  p r e s e n t  we a r c  i n v e s t i g a t i n g  t h c  l a s t  o f  t h e s e  r e a c t i o n s  i n  o r d e r  t o  f i n d  

t h e  r e d u c t i o n  r e a g e n t s  and experimental c o n d i t i o n s  t h a t  p r o d u c e d  a n  a l m o s t  e x c l u -  

s i v e  g e n e r a t i o n  o f  t h i a r o l i d i n e - 2 - o n e s .  

E X P E R I M E N T A L  

411  m c l t i n g  p o i n t s  a r e  uncorrected. 'H and  13c NHR s p e c t r a  were  r e c o r d u d  i n  t h e  

FT modc t r a n s f o r m i n g  8K d a t a  p o i n t s  a n  a B r u i k e r  W M - Z O O  SY i n s t r u m e n t ,  o r  on a 

V a r i a n  XI, 1 0 0 .  MeqSi was u s e d  a s  i n t e r n a l  s t a n d a r d  and  CDC13 was cmployed a s  

s o l v c n t  i n  a l l  c a s e s .  A n a l y s e s  aE t h e  ' H  NYR s p e c t r a  were c a r r i c d  o u t  by a 

P a n i c  p r o g r a m  o n  t h e  Aspec 2000  c o m p u t n r  o f  t h e  B r u c k e r  s p e c t r o m e t e r .  We e i t i -  
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mated  t h e  r e l i a b i l i t y  o f  a l l  v a l u e s  t o  b e  2 C . l  Hz and  t h o  r o o t  mcan s q u a r e  d e -  

v i a t i o n s  f a r  t h e  c a l c u l a t e d  a n d  t h e  e x p e r i m e n t a l  l i n e s  were  a l w a y s  b e t t e r  t h a n  

0 . 0 5  H z .  I n f r a r r c d  s p e c t r a  ( I R )  were  d e t c r m i n c d  on a Pyc Unicam SP 11110 s p e c t r o -  

p h a t o m e t c r .  Mass s p e c t r a  (MS1 were o b t a i n c d  on a H e w l e t t - P a c k a r d  5985 i n s t r u n l e n t  

a t  e l e c t r o n  impac t  (EI1  a n d / o r  c h e m i c a l  i o n i z a t i o n  ( C I ,  CH a s  r e a g e n t  g a s )  i o n i -  4 

z i n g  modes .  S i l i c a  g e l  Verck  - G ( l a y e r  t h i c k n c s s  0 . 2 5  mm) was u s e d  f o r  a n a l y -  

t i c a l  t . l . c . ,  a n d  Merck F-254 ( l a y e r  t h i c k n e s s  ! mmj f o r  p r e p a r a t i v e  t . 1 . c .  

v i c - I o d o a l k a n e c n r b a m i ~ t e s  L were  p r e p a r e d  f o l l o w i n g  t h e  p r o c e d u r e  of F o g l i a  and 

~ w e r n '  f rom t h e  c o r r e s p o n d i n g  x ~ i c - i o d a a l k a n c i s o c y a n a t e s  o b t a i n e d  by a d d i t i o n  of 

i a d o i s a c y a n a t e  t o  t h c  a d e q u a t e d  o l e f i n s  . 

R e a c t i o n  o f  m e t h y l  N-(I-phenyl-2-iodoethylj c a r b a m a t e  l c  w i t h  sod ium m e t h y l  

s u l f i d e .  4 s o l u t i o n  o f  1 5 %  o f  sodium m e t h y l s u l f i d e  ( 1 . 6 8  g ,  24 mmol) i n  me tha -  - 
no1 was a d d e d  t o  a s o l u t i o n  o f  5g (16 mmol) o f  m e t h y l  Y-(1-phenyl-I-indoethyl) 

c a r b a m a t e  Lc i n  50 m l .  o f  m e t h a n o l .  The m i x t u r e  was s t i r r e d  f o r  12 h o u r s  a t  room 

t e m p e r a t u r e  and  c o n c e n t r a t e d  t o  a h a l f  o f  i t s  vo lume .  To  t h e  c o n c e n t r a t e d  mixtu-  

rc were  a d d e d  100 m l  of w a t e r  . The e x t r a c t i o n  of t h e  a q u e o u s  l a y e r  w i t h  n e t h y -  

l e n e  c h l o r i d e  a f f o r d e d ,  a f t e r  e v a p o r a t i o n  t o  d r y n e s s ,  3 . 1  g ( 9 5 %  y i e l d )  o f  ;I y e -  

l l o w  o i l  t h a r  was i d e n t i f i e d  a s  a 2 . 6 : l  m i x t u r e  o f  m c r h y l  N- (1 -pheny l -? -methy l -  

t h i a e h t y l )  c a r b a m a t e  a n d  N-  ( 2 - p h e n y l - 2  - m e t h y l t h i o e t h y l )  c a r b a m a t e .  The s e p a r a -  

t i o n  o f  t h e  r e g i o i s o m e r i  c o u l d  n o t  b e  p o s s i b l e  i n  o u r  h a n d s , a n d  t h e  r a t i o  o f  

them h a r e  t o  be  s t a b l i i h  by i n t e g r a t i o n  o f  t h e  s i g n a l s  o f  t h e  n i e t h y l s u l f e n y l  

g r o u p s  t h a r  a p p e a r e d  a t  different f i e l d  i n  t h e  ' H  NhIR s p c c t r u m  o f  t h e  m i x t u r e .  

I R  ( f i l m )  3360,  1730 ,  1550 ,  1 2 7 0 ,  780 ,  715 and  7 1 0  cm". H R  i . 8 0 ( m ,  lH, 

NH1; 7.10(m, 5H, C H ) ;  4 . 7 5  and  3 . 9 8 (  Im, I CHN and  CHS) ; 3.61 a n d  3 .57  ( s , ~ H ,  6 5  - 
CH301: 3 . 4 4  and  1 . 8 1  (m, 2 ,  C H 2 N  and  CI1,S); 2 . 1 2  and  I . 9 6 ( s ,  3H, C H S ) ;  mass 

s p e c t r u m  (EI1  m / i :  ?25(?4)+ ( 1 . 1 1 ,  178 ( 1 . 1 1 ,  I 7 7  ( b . 4 ) ,  165  ( 1 % , 3 1 ,  I64 ( g 7 . l ) ,  

150 ( 4 4 . 5 1 ,  1 3 i  ( 1 9 0 1 ,  121 ( 2 7 . 9 1 ,  104 ( 1 6 . 8 ) .  

1 ( a n d  2) Phenyl-2-metl~ylthioethylamine. A m i x t u r e  o f  3 .4g  ( 1 5  mmal) o f  methyl  

N -  l ( a n d  21 p h e n y l  -2-methyl thioethyl  c a r b a m a t e ,  3g ( 4 8  mmolj o f  p o t a s i u m  hydro-  

x i d e  and  50 m l  o f  e t h a n o l  was d i s s o l v e d  i n  w a t e r  a n d  r e f l u n e d  f a r  1 0  h o u r s .  Af- 

t e r  t h i s  t i m e ,  t h e  r e s u l t i n g  s o l u t i o n  was d i l u t e d  w i t h  w a t c r ,  c a r e f u l l y  n e u t r a -  

l i z e d  w i t h  h y d r o c h l o r i c  a c i d  ( 2 0 % )  a n d  e x t r a c t c d  w i t h  c h l o r o f o r m .  The a a u e o u s  



l a y e r  was n e u t r a l i z e d  w i t h  sodium h y d r o x i d e  ( L C % ) ,  c r t r a c t e d  w i t h  c h l o r o f o r m  and  

c o n c e n t r a t e d  t o  d r y n e s s .  The r e s u l t i n g  y e l l o w  o i l  was i d c n t i f i c d  a s  a 2 . 5 : l  

m i x t u r e  o f  I -phcny l -2 -ae t11) - l th ioe thy la rn ine  a n d  2-phenyl-2-methylthioethylamine 

t h a t  c o u l d  n o t  b c  s e p a r a t e d .  The r a t i o  c o u l d  b e  s t a h l i s h c d  by i n t e g r a t i o n  o f  t h o  

s i g n a l s  o f  t h e  m e t h y l s u l f e n y l  g r o u p s  o f  b a t h  r e g i o i s o m c r s  i n  t h e  ' H  NhlR s p e c t r u m  

o f  t h e  m i x t u r e .  ' H  NMR 7 .35  (m, 5H, C I3 I ;  4 . 1 2  a n d  3 . 7 2  ( 2m, I l l ,  C H N  and  CHSI; 
6  5  

3.C7 a n d  2 .73  ( 2 ,  Z H ,  CH,N a n d  CH,S); !.OR and  I (ZS, 3H, CH3S). 

The u n e q u i v o c a l  a s s i g n m e n t  o f  t h e  s t r u c t u r e s  o f  t h e s e  r e g i o i s o m e r s  was c a r r i e d  o u t  

b y  c o m p a r i s o n  o f  s p e c t r o s c o p i c  d a t a  o f  t h e  r e g i o i s o m c r s  m i x t u r e  w i t h  t h a t  of 
IS  

a u t h e n t i c  s a m p l e s  o b t a i n e d  by a n  i n d e p e n d e n t  way . 

R e a c t i o n s  o f  iic-iodonlkanecarbamates w i r h  p o t a s i u m  e t h y l x a n t h a t e  (KEX). G e n c r a l  

p r o c e d u r e  i\. A s o l u t i o n  o f  KEX ( 4 0  mmol) i n  50 m l  o f  d r y  a c e t o n e  was a d d c d  t o  

an  i c e - c o l d  s o l u t i o n  o f  v i c - i o d o a l k a n e c a r b e m a t e  (20mmol1 i n  200 m l  o f  a c e t o n e .  

The m i x t u r e  was s t i r r c d  f o r  2  h o u r s  and  a l l o w e d  t o  warm t o  room t e m p e r a t u r e .  The 

w h i t e  p r e c i p i t a t e  t h a t  a p p e a r e d  was f i l t e r e d  and  t h e  s o l u t i o n  was c o n c e n t r a t e d  

u n d e r  r c d u c e d  p r e s s u r e  t o  a h a l f  o f  i t s  vo lume .  A f t e r  h y d r o l i s i s  t h e  m i x t u r e  was 

e n t r a c t c d  w i t h  e t h y l  a c e t a t e .  The c x t r a c t s  were  d r i e d  o v e r  &,SO4 and  t h e  p a l e  

y c l l o w  a i l  o b t a i n e d ,  a f t e r  r emova l  t h e  s o l v e n t ,  was u s e d  w i t h o u t  f u r t h e r  p u r i f i -  

c a t i o n .  F o r  c h a r n c t c r i : a r i a n  , n slim11 f r a c t i o n  o f  t h e  vic-carbamatcslkanexantha~ - 

t c  was p u r i f i e d  b)- p r e p a r a t i v e  t . 1 . c .  ( e l u e n t  : c h l o r o i o r m / p e t r o l e u m  e t h e r /  e t h y l  

a c e t a t e :  : / 7 l l ) ,  

E t h y l  S - t h r e o - 3  ( m c t h o x y c a r b a n i o i l )  2 - b u t y l x a n t h a t e  2. Was p r e p a r e d  f rom m e t h y l  

N . ~ - 3 - i o d o - Z - b u t y l c a r b a m i l t e  73 i n  quantitative y i e l d  a s  a p a l e  y e l l o w  o i l .  

1  1R ( f i l m )  3 3 6 0 ,  1 7 2 0 ,  1550 ,  1 4 6 3 ,  1 2 4 3 ,  1110 a n d  1355 cm- ; ' H  N M K  4 .84  ( b s ,  I H ,  

SIiC0,CI13); 4 . 6 6  ( c ,  ?H, J = i . l  Hz, 0CH,CH3); 3 . 4 0  ( 5 ,  3H, 0CH3); 4 . 0 0  (m, Z H ,  

SCHCHN); 1 . 1 4  ( t ,  3H, J=  7 . 1 .  Iiz,  C H  CH,O); 1 . 3 8  ( d ,  i H ,  J=  7 . 1  H z ,  CR3CIIS); and  3  .. 
1 . 2 3  ( d ,  311, J = 6 . 0  H z ,  CH3CIIN); I3c NhlR 213.67 (CzS1;  1 5 6 . 3 9  i C I O ) ;  70 .00  (CH?O); 

52.02 (CH30); 50.90 and  50 .79  (ZCII) ; 1 8 . 7 3  and  1 7 . 2 1  (Z CH3CH); and 13 .66  (CHiCH20); 

mass s p e c t r u m  ( C I )  m l r  292 (hi + 41) '  ( 7 . 3 1 ,  280 0 1  + 1 9 1 '  ( l i . 6 )  and  252 I + 1 ) '  

( 1 0 0 ) .  A n a l .  ~ 3 1 ~ .  f o r  Cgll17N03S2: C , 4 3 . Q 3 ;  H ,  6 . 7 7 ;  N, 5 . 5 7 ;  S ,  25 .5 .  Found:  

C ,  4 3 . 4 9 ;  H ,  6 . 9 4 ;  N ,  5 . 5 7 ;  S ,  2 5 . 8 8 .  
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E t h y l  S-cryril l-0.3 ( m e t h o x y c a r b a m a i l )  2 - b u t y l x a n t h a t e  Lb.  IYas p r e p a r e d  f rom n e t h y l  

N-threo-3-iodo-2-butylcnrbam3tc i b  i n  !I89 y i e l d  a s  ;I p a l c  y c l l o w  o i l .  I R  ( f i lm)  - 
1 

3360 ,  1 7 3 0 ,  1 5 4 0 ,  1 4 6 5 ,  1 2 6 0 ,  I l l 5  a n d  1060 cm- . 'H NNR 4 . 9 0  ( b s ,  I H ,  UHC0,CN31; 

1 . 6 :  (m, 2H, OCII,CIl3); 1 (m, L H ,  SCllCllSj; 3 . 6 6  ( s ,  3H, 0Ct13); 1 .1? ( t ,  311, 

J=  6 . 7  I ,  C H  C H  0 ) ;  1 . 3 8  ( d ,  3H, J=  7  I ,  CI17CIiS); and 1  . I 8  ( d ,  3R, J =  6 . 8  Hz ,  3  1 

CH3CHN); I 3 c  NhlR . '13.J2  ( C = S ) ;  156.1 . I  (C=O);  69 .83  (CH,O); 5 1 . 8 9  (CH30); 50 .45  

and  5 0 . 1 5  ( 2 CH); 17.34 and  17 .18  ( ICI13CH); and l 3 . 5 i  (CII;CH,O); mass  s p e c t r u m  

( C I )  m / r  2512 ( + I  ( 8 . 4 ) ,  280 ( ~ + ? 9 ) +  ( 2 2 . 5 )  and 7 5 2  ( ? l + l j i  ( 1 0 0 ) .  

Ethyl S - ( I - p l i c n y l - 2 - m e t h o x y c ~ i i b i i n ~ o i l )  e t h y l x a n t h a t e  LC. Was p r e p a r e d  from m e t h y l  

N - I - p h c n y l - 2 - i o d o e t h p l c a r b a ~ ~ i a t r  3 c  i n  99% y i e l d  a s  a ~ + : h i t e  s o l i d .  R e c r y s t a l 1 i : e d  

f rom m e t h a n u l ;  m . p .  1 2 0 - I ? ? ? .  111 ( n u j o l )  33-30, 16210, 1 5 1 5 ,  l : !h5,  11?!1, 1055,  10-10 

i 3  and  i 0 0  c m - I .  '13 N M R  7 . 3 4  (m, SH, C FI 1 ;  5 . 1 5  ( b s ,  l H ,  NHC02CI13); 5.115 (m, 
6  5  

I l l ,  CIIU); -3.68 (q, 1 H ,  . I =  7  Hz,  CI13CH,0); 5 . 6 7  ( s ,  3H, Cl1301; 3 . 6 0  [m, it!, CH,Sl; 

1.1.I ( t ,  j H ,  J= 7  Hz, CII.CII,O); mass  s p e c t r u m  ( E I )  m / z  299 i H ) + ( 0 . ? 3 1 ,  225 ( 1 . 0 4 1 ,  
3 - 

2 0 8  ( I ) ,  I91 ( 0 . 6 3 ,  17; ( I f l o ) ,  164 ( 9 8 . 2 1 ,  I 3 5  6  1 1 1  3  104 ( 1 6 . ? 1 ,  

91 ( ? L . 9 ) ,  77 ( 1 6 . 0 ) .  A n a l .  c a l c .  f o r  Cl3I~ll7O3NSS1: C ,  5 1 . 2 ;  H ,  5 . 7 ;  N, 4 . 7 ;  

S ,  I .  Found:  C ,  5 2 . 4 ;  H, 5 . 9 ;  3 ,  4 . 8 ;  S ,  31 .2 .  

5 
R .  .\ m i x t u r e  of r r i c - c a r b a n l a t e a 1 k a n e x ; i n t h a t e  2 (4 n l ~ r o l ) ,  sod ium h y d r o x i d e  ( 8  mnol) - - 

and  50 m l  o f  w a t e r ,  was s t i r r c d  a n d  r e f l u x e d  f o r  1  h o u r .  Thc s o l u t i o n  was ; i l lowed 

to c o o l  t o  room t c m p e r n t u r c ,  n e u t r a l i z e d  w i t h  FlCl ( 1 0 % )  and  e x t r a c t e d  iv i th  e t h y l  

a c e t a t e .  The e x t r a c t s  wcre d r i e d  o v e r  3a ,S04 and c a n r e n t r a t c d  t o  d r y n e s s  a t  r e -  

d u c e d  p r e s s u r e .  I'he w h i t e  s o l i d  o b t a i n e d  was p u r i f i c d  by ~ ~ c c r y s t a l i z a t i a n .  

R e a c t i o n s  of i r i c - i a d a a l k a n e c a r b a m a t c s  w i t h  KES and  sod ium h y d r o x i d e .  G e n e r a l  

p r o c e d u r e  C .  .4 m i x t u r e  o i  v i r - i o d o a l k a n e c a r b a n ~ a t e  i ( 2  mmol) ,  KES ( J  mmol) ,  - 

sod ium h y d r o x i d e  ( 1 mmol) a n d  50 m l  o f  w a t e r  was s t i r r e d  a n d  r e f l u x e d  f o r  3  

h o u r s .  The f i n a l  s o l u t i o n  was a l l a w c d  t o  r e a c h  room t e m p e r a t u r e ,  r i c u t r a l i z e d  

w i t h  IiC1 ( 2 0 % )  and  e x t r a c t e d  w i t h  e t h y l  a c e t a t e .  The e x t r a c t s  v c r e  d r i e d  ove r  

Na,S04 and  c o n c c n t r a t e d  t o  d r y n e s s  a t  r e d u c e d  p r e s s u r e .  The y e l l o w  o i l  o b t a i n e d  

was p u r i f i e d  by t . 1  . c .  ( c l u e n t :  r a l u e n e / e t h y l  a c e t a t e :  i . S / ' O . S l  UI- b y  r ec rys ta -  

l l i z a t i o r i .  



trans-4.5 -Dimethylthiazolidine-2-thione 3 a .  Was prepared by gcneral procedure 

R from ethyl S - t h r e a - 3 - m e t l ~ o x j c a r h i i m o i l - 2 - b i l t y l x a n t h a t e  La in quantitative yield. 

Recrystallized from hexane , m.p. 100-1010 (lit.'' 100.5-101.50). IR (nujol) 

3165, 14i0, 1385, 1300, 1280 Ill0 and 1015 cm-l. '13 NMR 8.36 (bs, NHC0,CH3j, 3.92 

(d quintet, IH, Jll,NH= 1.2 Hz, J ~ j , ~ ~ =  J ~ , ~ ~ 3 =  6.6 Hz, CH3CIINH); 3.6i (quintet, IH, 

J,,cll= JHjCH3= 6.6 Hz, CH3CHS); 1.46 (d, 3H, J =  6.7 Hz, CH3CHS); I I d  311, .J= 

6.6 Hz, CH3CIIN); I3C NMR 199.7 ( C.S); 66.8 ICHN); 51 . 9  ICHS); 19.0 (CH3CHS); 

18.4 (CH3CHN); mass spectrum ( E l )  miz 149 7 ,  147 (hll' 1 0 1  86 (241, 61 (33), 

55 (29). 3a was also obtained by general procedure C from methyl N-threo-3-ioda- 

-2-butylcarbamatc lb in 74% yield as a pale yellow oil which crystallized on 

standing. 

cis-4,5-llimethyltl~ia~elidin~-2-tI~i0ne Jb. Was preparcd by general procedure 13 

from ethyl S-erythro-3-mct11oxy~3rbi1m0il-Z-buty1~iint11ate 2J in 610, yicld as a w h i t c  

solid. Recrystallized from h e x n n c ,  m.p. 117-1 19"1it1' 119.2-1?0.1ej. IK (nu- 

jal) 3160, 1470, 1295, 1060, 1013 cnl-'. 'H N M K  8.64 (bs, NHC02CI131 ; J.34 (d quin- 

tet, 111, Jll,Nll= 1.0 Hz, JH,Cll= JII,CRj= 6.7 Hz, CH3CIIN); 3.9-1 (quintet, ltl, JH,CII= 

= J11,c11~= 
6.7 Hz, CH CHS) ; 1 .37 (d, jH, J= 6.7 Hz, CH CHSI; 1 .32 id, 311, J=6,7 112, 3 3 

CH3CHS); 1 3 ~  NMR 200.6 (C-Sj; 62.2 (CHN); -18.5 (CHSI; 15.2 (CI13CHS); and 11.0 

(CH3CHK); mass spectrum (El) miz 149 9 ,  1.17 iWi (IOU), 86 (24.5), 61 (50.41, 

55 (39.5); (CI) mlr 188 (>l+-ll)+ (5.01, I78 1 ,  176 (bI+!9lt (23.61, 150 (8.9), 

4 + I  1 0 0  3 b  was also prepared by general procedure C from methyl N 

---3-iioda-2-butylcarbamatc L a  in 64% yield as a pole ycllou oil which was 

purified by t.1.c 

4-Phenylthiazolidine-2-thione 3c. Was prepared by general proccdure B from - 
ehtyl S (2-phenyl-2-methonycarbamoil1 ethylx;nth;tte~c in 51% yield as a whitc 

solid. Recrystallized from ethanol-water, m.p. 187-189 (litI2 l9IGl. 1 R  (nujol) 

1 3150, 1495, 1255, 1052, 1040, 940, 755 and 690 cm- . 'H NElR 7.60-7.30 (m, 611, 

NIIC02CH3 and C61I5), 5.32 (m, lH, 3 ~ =  8.2 llr, 3 ~ = 8 . 1  Hz, CHN); 3.86 (m, IH, Jgcm= 

= 11.2 Hz , 'J= 8.2 Hi, CH2S]; 3.52 (m, IH, Jgem= l l  .2 Hi, 3 ~ =  8.1 Hz, CH,Sl; 

1 3 ~  NMR (DUSO) 199.2 (CzS); aromatic ring; 139.8 (C-ipso); 128.7 (C-ortho); 

128.2 (C-meta); 126.1 (C-para]; 66.4 (C-41 and 40.6 (C-5); mass spectrum m/z 

197 (7.11, 196 (10.51, 195 (M)' (73.31, 148 (3i.81, 135 (1001, 104 (27.71, 91 
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(48.6) and 77 ( 26.71. Anal. calc. for C9H9SS2: C, 55.4; H ,  4.6; N, 7.2; S, 32.8. 

Found: C, 55.6; H ,  7 , 7.6; S, 31.6. 

5 - P l l e n y l t h i a r o l i d i n e - 2 - t h i o n c  i d .  Was   re pared b y  general procedure C from methyl 

N-I-phenyl-2-iodoethylcarbnmatc LC. The crude yellow oil obtained was solved in 
CCIJ and the white precipitate that apprared was filtered, recrystallized (CHiCl2) 

;and characterized a s  Ld, m,p. 167-168c (liril 169-1700) (31% yield). IR 

1 
( n u j a l )  3160, 1520, 1475, 1300, 1050, 995, 775 and 710 cni- . '11 NElR ?.5l (bs, 111, 

3 
NHC0,CH;); i.47-7.28 (m, 511, C6H51; 5.20 (m, IH, J=7.87 Hi, 3 ~ =  7.93 Hz, CIISI; 

4 .  (m, 1H, .TH,NH= 0.9 Hz, Jgem= 1 1 .  I ,  3 ~ =  7 . 8 7  Hz, CH2Sl; 4.02 (m, lH, Jt,,sll= 

= 1 IIz, Jgem= I I Hz, 3 ~ =  7 . 3  I ,  CH,Nl; 13c NINR 201.5 (C-Sl; :trornatic ring: 

137.8 (C-ipso); 129.2 (C-ortho) ; 128.8 (C-mcta) ; 117.3 (C-para) ; 58.3 (C-'1) and 

54.2 (C-5); mass spectrum (EI) m/z 19(16.1), 195 (N)+(100), 135 (67.7), 104 (58.1), 

91 (67.5) and 7 1  (58.1). ( C I )  m/z .'?9 !hl+29)+ ! ? 0 ) ,  196 (i.l+l)+ (100). 

Reduction of v i c - c a r b a m a t c a l k a n e x a n t h i i t e s  with 9aKH , General p r o c e d u r e  D. A 

solution 01 e - c a r b a m a t e a l k a n c x a i 1 t h a t e  2- (8 mmal) in 30 ml of dry THF was added 

dropwise over n suspension of S:lHHq (16 mmol) in 20 m l  of THF. The mixture was 

stirrcd and refloxed for 2 hours. Thc resulting suspension was hydrolired care- 

fully with HCI (20%), neutralized with C03KZ (20%) and extracted with chloroiorn~ 

The extracts wcrc dried over  Nn,S04 and concentrated. The yellow oil obtained 

has two main components that wcre separated by t.1.c. (eluent : raluene/ethyl 

acetate: 1.5/0.5). 

Keduction of cthyl S-threo-3 (mcthoxycarbamojl) 3-bufylranthatr 2a.The gene ra l  

procedure D allowcd the isolation o f  trans-4,s-dimethylthiarolidine-2-thione ;a 

in a 12% yicld and t r a n s - 4 , s - d i m c t h y l t h i m l i d i n e - ? - o n e  4-3 in a 17% yield. The 

product ll;i was obtained as a colorless ail 

I trans-4,5-dimethyltIiiazolidin ?-one , IR (film) 3320, 1680 cm- . 'H SblR 

6.69 ( b s ,  IH, ?JHC0,CH3); 3.54 (m, 2H, NCHCHS); 1 .46 (d, 3i1, J.5.9 Hz, CH3ClIS); 

1.31 [d, 311, J= 5.5 Hz, CHjCllK); 13C N\IR 174.9 ( C-0); 58.6 (CIIN); 48.3 (CHS); 

19.8 (CI13ClIS) and 19.2 (CI13CIIN). mass spectrum (El) m/z 133 (4.01, 132 (5.41, 

131 ( \ I ) +  (85.51, 116 (48.51, 88 (30.81, 61 (100) and 55 (32.2). 



Reduction of ethyl S-erythro -3 (methoxycarbamoi1)-2-butylxanthare Zb. The general 

p r o c e d u r e  D allowed the isolation of - cis-4,s-dimethylthiarolidine-2-thiane Jb in 

18% yield and - cis-4,s-dimethylthiarolidine-2-011e 7-b in 25% yield. Compound $b was 

obtained as a white solid. Recrystallized from petroleum ether, m.p. 66-68G. 

1 
cis-4,5-Dimerhylthi3zolidin 2-onc Lb. IR (nujol) 3265, 1690 cm- . 'H NElR 5.57 

(bs, IH, NHCO,CHj); 3.97 (d quintet, IH, JH,NH= 0.8 Hz, JHrCH= 6.6 112, J ~ , ~ ~ 3 = 6 . 6  

Hz, CH3CHN); 5 . 9 0  (quintet, l H ,  JHICH= JH,CH3= 6.5 Hz, CH3CHS); 1.37 (d, 3H, Jli,CH3= 

= 6.5 Hz, CH3CHS); 1 .24 (d, 3H, JH,CI13= 6.6 Hi, CHjCHN); I3c NMR 175.1 (C-0); 

55.4 (CHNH); 45.0 (CHS); 16.3 (CI13CHS) ; and 15.0 (CH CHN). Inass spectrum (EI) 3 

m/i 133 5 I32 (15.81, 131 (hlli (1001, 116 (65.61, 88 (24.4) and 61 (34.2). 

Anal. calc. lor CsllgNSO: C, 45.80; H, 6 7  S ,  10.68; S, 21.42. Found: C, 45.6; 

H ,  6.88; k ,  1 1  .00; S ,  24.56. 

Reduction o f  ethyl S- (2 -phcny l -2 -methoxy-ca rba rno i l )  ethylxanthate Lc.  The g c n e r a l  

procedure D sllowcd the isolation of 4 - p h c n y l t h i a i o l i d i r ~ e - 2 - t h i o n e  3 c  in 30% yield 

and 4 - p h e n y l t h i a z o l i d i n e 2 - o n e  i c  in 50% yield. Compound $c recrystallized from 

CC14, m.p. 1 3 5 - 1 3 8 ~ l i t ~ D  139-140.59). 

4-Pl~enylti~iarolidin - o n e  i_c . IR ( n u j o l )  3360, li20, 1700, 1050, 770 a n d  615 cm-I 

'11 N?W i.40-7.30 (m, 5H, C H 1 ;  6 . 2 0  ( h s ,  I ,  I ;  4 . 9  (nl, 113, JHjNH= 0.9 Hz, 6 5 

3~;8.3 Hz, 3 , ~ ;  7.J Hz, CHNH); 3.65 (m, lH, Jgem= 1 I .  l Hz, 3 ~ =  7.4 H z ,  CH,S); 3.32 

( " 1 ,  IH, Jgem= I 1  .I Hz, 'J= 8.3 Hz, CH2S); c 1 1 7 . 1  (C-0); aroniatii ring: 139.8 

(C-ipso); 129.1 (C-ortho); 128.7 (C-meta); lZb.0 (C-para); 59.0 (C-41 and 52.2 

(C-5) .mass spcctrum (El) m/z 181 (2.6), 180 (6.21, I79 ( M I '  (43.31, 135 (lull), 

lo5 (27.j), 104 (35.6), 91 (60.8) and 77 (44.8). 

Dedlcarory. We would like to dedicate this paper to the memory of the late 

Prof. Dr. Juan Borges dcl Castillo. 
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