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Abstract- The reac t ion  of thiopheno [3,4-c]and[2,3-b]dicarbaxaldehyds with n i t r a -  

methane i n  a lcohol ic  potassium hydroxide afforded the  corresponding 5-nitro-4H- 

c y c l o p e n ~ a ~ ] ~ h i o p h e n - 4 - 0 1  11 and 5-nitro-4~-cyclopenta[b]thiophen-4-ol I I1 , respec-  

t ive ly .  

I n  the  continuation t o  o u r  study i n  the  reac t ion  of five membered he terocycl ic  o-dicarboxal- 

d e h y d e ~ ~ - ~ ,  we wish t o  repor t  t he  cycl iaa t ion  of thiophene-0-dicarboxaldehyde with n i t r a -  

methane. 

The reac t ion  of 0-phthaldehyde with nitromethane was studied by many authors6-lo. Campbell 

&!, reported tha t  the  product of the  r eac t ion  was shorn t o  be a tautameric mixture, end 

the  en01 form was i s o l a t e d  i n  pure form. 

Baer s?O reported t h a t  t he  product of t h i s  reaction ?as 1-hydroxy-2-nitroindene, v h i l e  

~ i c h t s n t h l e 2  reported t h a t  the  product was 2-nitro-1-indenol, and he confirmed h i s  r e s u l t  

with fi nmr spec t r a l  study. 

F i r s t l y ,  we t r i e d  t he  reac t ion  of thiopheno 2.3 b dicarboxaldehyde I with nitromethane i n  [ --I 
a lcohol ic  potassium hydrodde,  t o  give,  a f t e r  ac id i f ica t ion  with K C 1  5-nitro-4H-cyclapenta 

thiophen-4-01 I1 i n  f a i r l y  good y ie ld .  



9 
This result  was i n  harmony with t h a t  obtained by L ich ten tNer  , according t o  the  following 

mechanism. 

Analogous treatment of thiopheno[3,4-_c]dicarb~xaldehyde with nitromethane gave the  expected 

product 5-nitro-4H-cyclopenta[c]thiophen-4-01 i n  1s yield.  
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The reaction of deuterated t h i o p h e n e d i ~ a r b o d d e h ~ d e  V with nitromethane w a s  inves t iga ted  i n  

order t o  know about the  mode of addit ion.  The $ nmr spectrum of deuterated isomer 'TI displayed 

a marked decrease i n  t he  i n t e n s i t y  of proton number 6 ,  t h i s  i s  i n  favour t h a t  t he  reac t ion  may 

be s t a r t s  by i n i t i a l  addit ion of condensate anion of nitromethane on 2 pos i t ion  followed by 

cycl i sa t ion  with t he  o ther  formy1 grou?. The following mechanism i s  suggested. 

CHO - 
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Table 1. Experimental d a t a  of compounds 11, I V  and VI. 

Comp. Eluent  Solvent  M.. Y i e l d  Mol.Formula Analyses 1. 
0 

C $6 (Xol.Weight) C H N S 

I I a  - ET 139 53  C7H5N03S Calcd. 45.90 2.73 1.65 17.48 

(183.10) Found 45.62 2.51 7.30 11.91 

111, E - H C 154- 49 C8HlN03S Calcd. 48.13 3.55 7.10 16.24 

( 3 : l )  155 (197.11) Found 48.28 3.21 7.33 16.49 

I I c  E - H  B - H 114 63  C9H7N04S Calcd. 48.00 3.11 6.22 14.22 

( 2 : l )  ( 2 : l )  (225.03) Found 48.27 3.39 6.49 14.42 

IVa - ET 162- 1 2  CJ15N03S Calcd. 45.90 2.73 7.65 11.48 

16 3 (183.10) Pound 45.29 2.69 7.81 17.88 

IVb E - H  C 149- 43 C8H7N03S Calcd. 48.73 3.55 7.10 16.24 

( 2 : l )  150 (197.11) Found 48.31 3.54 7.31 15.99 

IVc E - H B - H 123  57  C9H7N04S Calcd. 48.00 3.11 6.22 14.22 

( 2 : l )  ( 2 : l )  (225.03) Found 41.68 3.28 6.41 14.70 

VI - ET 139 49 C.,H4N03SD Calcd. 45.66 2.71 1.60 17.41 

(184.10) Found 45.42 2.60 7.35 17.19 

B : Benzene: C: Cyclohexane: E: E ther ;  H: H e m e ;  ET: Ethyl  a lcohol .  

Table  2. Spec t roscop ic  d a t a  of compounds 11, I V  and V I .  

Comp. I.H. d a t a  cm- 1 'H nmr d a t a  i n  ppm Mass w e c t r a l  d a t a  

I I a  3540(CPi): 1572.1325 l.18(d.H2): 7 .14(d,~-1.80.H~):  ~+183(4C%): m/e=182(100X). 

(NO2). 5.68(s,H4): 7.88(s,H6). 137(21%). 

I I b  1565,1328(N02). 1.2(d,H2): l.04(d,J=1.80,H3): 

5.68(s,H4): l .90(s,H6); 3.25(s.CH3). 

I I C  174O(C=O). 1582. 7.20(d,H2): 1 .04(d,~=1.78,H~);  ~ + 2 2 5 ,  rn/e=190(37%) : 182  

1321(N02). 5.66(s,H ) :  1.88(s,H6): 2.18(a,CH3). (100%): 166(21%). 
4 

IVa 3548(0H): 1574, 7.32(s, H ~ B ~ H ~ ) ;  5.64(s,H4); 1.82 ~ ~ 1 8 3 ;  m/e=182(100%): 153 

(s.H6). (59%); 137(379"). 

IVb 1568.1322(N02). 1.30(s,HlBrH3): 5.64(s.H4): 7.80 

(s.H6); 3.28(s.CH3). 

IVC 17345C=O). 1512, 7.32(s,H18rX3); 5.14(s,H4); 7.8(s. 1~+225: 190(61%); 182(10U%): 

1328(N02). H6); 2.22(s.CH3). 166(31%). 

V I  3550tOH. 1580, 7.20(d,H2): 7.12(d,J=1.80,H3): 

1325(N02). 5.66(s,H4). 



Compounds 1,111 and V were prepared according t o  t h e  previously repor ted  methods?"12 

'Ii nmr s p e c t r a  were recorded i n  a Varian A 60 i n  C D C l  using TIE3 a s  i n t e r n a l  standard. Nass 
0 3 

s p e c t m  were obtained on a Finnigan 3000(70 eV; 90 C). The melt ing p o i n t s  were talren on a 

Thomas-Hoover apparatus  and are uncorrested. The prepared compounds were p u r i f i e d  by c o l m  

chromatography on s i l i c a  G 6 0  (Merk). The e w e r i m e n t a l  r e s u l t s  a r e  grouped i n  Table 1. and t h e  

spec t ra l  d a t a  are grouped i n  Table 2. 

Condensation of thiophenedicarboxaldehyde with nitromethane ( General method ). 

Thiophenedicarboxaldehyde 700 mg (0.005 mole) and nitromethane 305 mg (0.005 mole) were d i s -  

solved i n  15 ml o f  methanol. To t h e  i c e  co ld  s o l u t i o n  was added with s t i r r i n g  5 m l  of cold 

solut ion of 103 a l c o h o l i c  KOH a t  a f a i r l y  r a p i d  drop r a t e .  The r e a c t i o n  mixture was n e u t r a l i z e d  

with 1 N  HC1.  The c o l o r l e s s  c r y s t a l l i n e  p r e c i p i t a t e  t h a t  appeared was i s o l a t e d ,  washed with co ld  

methanol, d r i e d  and c r y s t a l l i z e d  from the  proper  solvent .  

Alkylation of conpounds I1 and IV. 

A solut ion of  500 mg of  compound 11 o r  I V  i n  1 0  ml of DMF was added dropwise t o  a suspension of 

2 em of NaH i n  20 ml of DID. The r e a c t i o n  mixture was s t i r r e d  f o r  1 h, during t h i s  time t h e  

so lu t ion  turned red. A s o l u t i o n  of 2 ml of methyl iod ide  i n  5 ml of DMF w a s  added. The r e a c t i o n  

mixture s t i r r e d  f a r  2 h a t  room temperature, hydmlysed on water ,  e x t r a c t e d  with methylene 

ch lc r idc ,  e r i e d  over MgSO and evaporated a t  reduced pressure.  The product was c r y s t a l l i z e d  from 
4 

t h e  proper solvent .  

8 Acetylatian o f  compounds I1 and IV. 

A so lu t ion  of 5M) mg of compound 11 o r  IV i n  5 ml of a c e t i c  anhydried conta in ing  a d rop le t  of 

su l fur ic  a c i d  was heated 0n .a  steam bath f o r  i 5  min, cooled, decomposed with i c e  and sodium 

bicarbonate. The r e a c t i o n  mixture was ex t rac ted  with methylene c h l o r i d e ,  washed with ice-cold 

sodium bicarbonate so lu t ion ,  d r i e d  and evaporated. The crude pmduct  was pur i f i ed  and c r y s t a l -  

l i z e d  from t h e  proper solvent .  
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