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SYNTHESIS OF THIEN0[3,2-c]- AND THIENO[2,3-c]PYRID-3-ONES 
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Abs t rac t  - The Fr iede l -C ra f t s  c y c l i z a t i o n  o f  N-(3-theny1)- and 

N-(2-theny1)-glycine d e r i v a t i v e s  i s  described. The method leads t o  an - 

a l t e r n a t i v e  synthes is  o f  1,2,3,4-tetrahydro-K-[(Z-chlorophenyl)methyl]- 

thienoL3.2-clpyridine(ticlopidine)(~d). 

The t i t l e  compounds have n o t  been synthesized from g l y c i n e  d e r i v a t i v e s  under cond i t i ons  o f  the  

F r i ede l -C ra f t s  reaction(Scheme 1 ) .  We have 

f a i l e d  i n  c y c l i z a t i o n  o f  d i a r a l k y l g l y c y l  c h l o r i d e  
n nu u - 

5 i n  the  presence of s tann ic  c h l o r i d e  a t  5'C i n  - 
benzene, forming N.1-diaralkylmethyleneamnonium 

s a l t 1  w i t h  the  l o s s  o f  carbon monoxide. 2  

13 
We have now succeeded i n  the  synthes is  o f  

Scheme 1  - 
1,2,3,4-tetrahydrothienol3,Z-cl- and C2.3-clpyrid- 

3-one der iva t ives(>-d  and G a )  from N,F-d isubst i tu ted g l y c i n e s ( a - d ,  C a ) .  We a l s o  have 

app l i ed  t h i s  c y c l i z a t i o n  r e a c t i o n  t o  the  synthes is  o f  t i c l o p i d i n e ( d ) ,  which i s  one o f  new po ten t  

blood p l a t e l e t  an t i -aggregat ion  

The syn the t i c  routes  and cond i t i ons  l ead ing  t o  tetrahydrothieno[3,2-clpyrid-3-ones(%-d) are  

shown i n  Scheme 2  and Table 1.  N-Tosyl- and N-methanesulfonyl-N-(3-thenyl ) g l y c i n e  e t h y l  es te rs  

( $ , b ) ,  der ived from t h e  corresponding ester(:), were hyd ro l i zed  t o  g l y c i n e s ( 5 , b ) .  Obtained 9 , b  

were t r e a t e d  w i t h  oxa l y l  c h l o r i d e  i n  benzene a t  50°C. and, subsequently, & situ w i t h  s tann ic  

c h l o r i d e ( l . 1  molar equiv.)  a t  5'C. The usual work up a f t e r  cont inuous s t i r r i n g  overn ight  a t  room 

temperature gave 1,2,3,4-tetrahydro-1-tosyl- and y-methanesulfonylthieno[3,2-clpyrid-3-ones(5a 

and Lb)  i n  64% and 72% y i e l d s ,  r espec t i ve l y .  

On the o the r  hand, y-benzyl-N-(3-thenyl)glycine($) under t h e  same cond i t i ons  gave d i a r a l k y l -  

a m i n e ( 5 )  and N,N,N,!-tetralalkylmethylenediamine(Lc), which r e s u l t e d  f rom decarbony la t ion  

reac t i on ,  ins tead of c y c l i z e d  products  such as zc .  Th ienopyr id ine  Zc  was obta ined by t reatment 

of the  e s t e r  5 o r  t h e  hyd roch lo r i de  o f  f?c w i t h  80%-su l f u r i c  ac id ,  which has been successfu l ly  



, . 
Scheme 2 

Table 1. React ion c o n d i t i o n s  and y i e l d s  f o r  Scheme 2.  
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used as a  c a t a l y s t  f o r  t h e  s i m i l a r  c y c l i z a t i o n  r e a c t i o n  i n  t h e  i soqu ino lone  syn thes i s  by G.Grethe 

e t  a1 .5, i n  60% o r  58% y i e l d ,  r e s p e c t i v e l y .  

The same r e a c t i o n  sequences s t a r t i n g  f rom 2- theny l  c h l o r i d e  as shown i n  Scheme 3 were a l s o  

s t ud ied .  The c y c l i z e d  produc t ,  1,2,3,4-tetrahydro-~-tosy1thieno[2,3-clpyrid-3-one(1_3a) was y i e l d e d  

i n  23%, by i n t e r a c t i o n  o f  t h e  i-tosyl-F-(2-thenyl)glycine(za) w i t h  s t ann i c  c h l o r i d e .  On t h e  

con t ra r y ,  y-benzyl-E-(2-theny1)glycine d e r i v a t i v e  d i d  n o t  g i v e  any c y c l i z e d  p roduc t  when heated 

i n  va r i ous  concen t ra t i ons  o f  s u l f u r i c  ac i d .  

ucH2CL N I I 2 c k I 2 ~ o 2 ~ t ,  mg,$ TsCL /TEA, eNTS CQ.M* , 
65% OEt 87% 94% 

9 - 10 - !!a 

12 a 

Scheme 3  

Th ienopyr id inone L d  was ob ta i ned  from E-[(2-chlorophenyl)methyl]-E-(3-theny1)glycine e t h y l  e s t e r  

( i d ) ,  which was prepared f r om  3- theny l  bromide(;) and l-[(2-chlorophenyl)methyl]glycine e t h y l  e s t e r  

i n  e thano l  i n  t h e  presence o f  anhydrous K2C03 i n  a  y i e l d  o f  45% from;. Reduct ion o f  i d  w i t h  

L ~ A ~ H ~ - A ~ c ~ ~ ~  i n  b o i l i n g  THF p rov i ded  t i c l o p i d i n e ( d )  i n  63% y i e l d .  The p resen t  scheme appears 

t o  be a  f a i r l y  p r a c t i c a l  r o u t e  f o r  t h e  syn thes i s  o f  >d because o f  g i v i n g  no s i d e  produc ts  i n  each 

s tep .  Phys ica l  p r o p e r t i e s  o f  c y c l i z e d  compounds a r e  l i s t e d  i n  Tab le  2. 

Table 2 .  Phys i ca l  p r o p e r t i e s  o f  t h i e n o  compounds 

1670 cm-' (CDC13): 3.40(~,2~),3.76(s,4~),6.98(d,J=4.6Hz.lH) 
( hyd roch lo r i de )  7.38(~,5H),7.70(d,J=4.6Hz,lH) 
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