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SMTBBSIS 3--oPBEwB-2-A-C ACID 

AND ITS DERIVATIVES 

Submitted by  Reinhold Bender and D i m i t r i  Sa ran tak i s*  
(12/20/85)  

Wyeth L a b o r a t o r i e s  
Research Div i s ion ,  Medicinal Chemistry 
P. 0. Box 8299 
P h i l a d e l p h i a ,  PA 19101 

In our  sea rch  f o r  new hypoglycemic a g e n t s ,  i t  became impor tan t  t o  

prepare  t h e  th i enopyr id ined ione  1 a s  an in t e rmed ia t e .  Ames and B i b e i r o l  

had a l r e a d y  desc r ibed  i somer ic  compounds 2 and 3 and we now r e p o r t  t h e  

1 - 

s y n t h e s i s  of 1 and 

2 - 
f a r e p r e s e n t a t i v e  conde s a t i o n  

3 

roduct  8 .  A s l i g h t  

- 

m o d i f i c a t i o n  of t h e  publ i shed  method' r e s u l t e d  i n  t h e  condensa t ion  of 2- 

bromothiophene-3-carboxyl i c  a c i d  (!I2 w i th  methyl a c e t o a c e t a t e  i n  methanol 

t o  a f f o r d  3-carborythiophene-2-acetic a c i d  methyl e s t e r  (2). Reac t ion  of 2 

wi th  aqueous ammonia y i e lded  2-(2-amino-2-oxoethyl)-3-thiophenecarboxy1ic 

a c i d  ( $ 1  which upon t r ea tmen t  w i th  diazomethane i n  e t h e r ,  gave 2-(amino-2- 

oxoethyl)-3-thiophenecarboxylic a c i d  methyl e s t e r  (z ) .  Since  p rev ious  

methodslB3 f a i l e d  t o  provide  1 i n  a p p r e c i a b l e  amounts, t h e  c y c l i z a t i o n  of 1 aCozH NaOMe,XeOH,Cu NH 

Br MeCOCH2C02Me 
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5 t o  4 was achieved i n  dimethylformamide i n  the presence of sodium hydride.  

Condensation of 1. with aromatic aldehydes (e.g.  2) afforded high y i e l d s  of 

8. - 
EmEummu !mcrIoN 

3-Carboxythiophene-2-acetic Acid Yethyl E s t e r  (2)  .- To a s t i r r e d  s o l u t i o n  

of 21.8 g (0.403 moll of sodium methoxide i n  500 m l  of methanol was added 

29.5 g (0.254 moll of methyl a c e t o a c e t a t e ,  then 35 g (0.17 moll of 2- 

bromothiophene-3-carboxylic acid (4)' and 1.75 g of copper powder. The 

mixture was heated t o  r e f l n x  f o r  16 h r s  and then evaporated t o  dryness.  

The residue was d i s so lved  i n  1 L of water  and t h e  s o l u t i o n  was f i l t e r e d  

through C e l i t e  t o  remove the  copper; i t  was then a c i d i f i e d  with 18% 

hydrochlor ic  ac id  and e x t r a c t e d  t h r e e  t imes with 500 m l  of e t h y l  a c e t a t e .  

The combined e t h y l  a c e t a t e  e x t r a c t  was e x t r a c t e d  t h r e e  t imes with 200 m l  of 

2N sodium hydroxide s o l u t i o n .  The a l k a l i  e x t r a c t s  were a c i d i f i e d  and 

e x t r a c t e d  t h r e e  t imes wi th  500 m l  of e t h y l  a c e t a t e .  The combined e x t r a c t s  

were washed with water ,  d r i e d  over magnesium s u l f a t e ,  and concentrated & 

vacuo t o  y i e l d  40 g of a brown o i l .  The o i l  was s t i r r e d  with 30 m l  of a 

mixture of e t h y l  a c e t a t e  and hexane t o  give 18.3 g (54%) of an off-white 

s o l i d ,  mp. 105-107°. B e c r y s t a l l i z a t i o n  from e t h y l  ace t a t e /pen tane  gave 2. 
mp. 110-112°. IR (KBr): 1710 (C-0) CEI-'; 'H NMR (CDC13): 6 3.70 ( s ,  3H), 

4.20 (s, 2H), 7.30 (q, 2H), 12.26 (s, 1 H  exchanged with D20). 

2-(2-Amino-2-oxoethyl)-3-thiophenecarb0xylic Acid (41 . -  A s o l u t i o n  of 4.1 g 

(0.02 moll of 3-carboxythiophene-2-acetic ac id  methyl e s t e r  (2) i n  50 m l  of 

conc. ammonium hydroxide was allowed t o  s tand a t  room temperature f o r  18 

h r s .  The s o l u t i o n  was concentrated i n  vacuo and poured i n t o  200 m l  of cold 

water: i t  was a c i d i f i e d  with 18% hydrochlor ic  ac id  t o  y i e l d  3.5 g ( 9 5 % )  of 

- 6 ,  mp. 200-202°. 3406 (NH), 1697 (C=O), 1636 (C=O) cm-lt 'H NMR 

(DYSO): 6 4.02 (s. 2H), 6.95 (broad,  l H ,  exchanged with D 2 0 ) ,  7.32 (q, 

I B  (KBr): 
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281, 7.36 (broad, lH, exchanged with D20), 12.63 (broad, 1H. exchanged with 

D20): MS: m/e 186 (M+H). 

2-(2-Amino-2-oxoethyl)-3-thiophenecarboxylic Acid Methyl Ester (I).- To a 

slurry of 3 g (0.016 moll of 2-(2-amino-2-oxoethyl)-3-thiophenecarboxylic 

acid (2)  in 100 ml of ether was added a solution of diazomethane in 75 ml 

of ether, prepared from 5 g (0.05 moll of N-methyl-N-nitroso urea and 5a 

potassium hydroxide, and the mixture was stirred at room temperature for 1 

hr. The solid was collected and washed with ether to yield 2.2 g of 7 ,  mp. 

105-107°. Concentration of the ether solution gave 0.6 g of 2, mp. 108- 

110'. for a total of 2.8 g (89%). IR (KBr) 3403 (NB). 1713 (C=O). 1653 

(C=O) cm-': '€I NMR (CDC13): 6 3.87 (s, 3H), 4.09 (s, 2H), 6.07 (broad, lH, 

exchanged with D20), 6.47 (broad, 13, exchanged with D20). 7.28 (9. 2H); 

MS: m/e 200 (M+E). 

Thieno[3,2-clpyridine-4,6(5H.7H)-dione (1) .- To a slurry of 0.5 g (0.021 

mol) of sodium hydride in 100 ml of dimethylf~rmamide~ was added 4.2 g 

(0.021 moll of 2-(2-amino-2-oxoethyl)-3-thiophenecarboxylic acid methyl 

ester (1) and the mixture was heated to 145' for 1 hr. The solvent was 

evaporated in vacuo, the residue was dissolved in water and the solution 

was acidified. The solution was extracted twice with ethyl acetate and the 

combined ethyl acetate extract was washed with 2N hydrochloric acid, then 

with brine, dried over magnesium sulfate, concentrated in vacuo to give 2 g 

of residue. The residue was dissolved in 100 ml of hot ethanol and the 

charcoal was added: the solution was then filtered through Celite and gave 

upon cooling 1.5 g (43%) of 1, mp. 185-187'. IR (KBr): 3210 (MI, 1705 

fC=O), 1677 (C=O) em-'; 'E NMB (CDC13): 6 14.10 (s, 2H). 7.42 (9, ZH), 

8.26 (broad, 18, exchanged with D20): YS: m/e 168 (Y+H). 

Anal. - Calcd for C7H5N02S: C, 50.28; H, 3.01; N, 8.38 

Found: C, 50.28; H, 3.02; N, 8.42 
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7- 14- (2-Wenyle thoxy) phenyll me thylene 1 thieno 13.2-c 1 pyr idine-4,5 [SH, 7Hl- 

dione (a). -  A solution of 1.5 g (0.009 moll of thieno[3,2-clpyridine- 

4,6(5H,7H)-dione (1) and 2 g (0.009 moll of 4-(2-phenylethoxy)benzaldehyde 

(2) in 20 ml of pyridine was allowed to stand at room temperature for 60 

hrs. The precipitated solid was collected and yielded 2.45 g (73%) of 

solid, mp. 182-85': the solid was dissolved in 600 ml of hot ethanol and 

the solution was filtered and upon cooling afforded 1.86 8 of s,  mp. 190- 

193' (dec.). IR (KBr): 3610 (NH). 1697 (C=O) cm-'; 'H NMR (DMSO): 6 3.22 

(t, 2H), 4.32 (t, 2H), 7.13 (d, 2H), 7.43 ( m ,  6H). 7.57 (m, 3H). 8.09 (s, 

lAO, 11.55 (s, lH, exchanged with D2O); MS: 

Anal. Calcd for $2H17N03S: 

4 

m/e 375 (M+). 

C, 70.38; H, 4.57; N, 3.73; S. 8.54 

Found: C, 70.49; H, 4.62; N, 3.87; S, 9.02 
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- 

-- 
4. 

5 .  CXU": Sodium hydride may react with DMF to yield hydrogen gas and 

-- 

carbon monoxide [Powers e t  al., J. Org. Chem., 21, 2623 (196611. 
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