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5 -F o rmy l -5 ' - n i t r o -2 ,2 ' - d i t h i eny l  and 5 - fo rmyl -3 ' -n i t ro -2 ,2 ' -d i th i eny l  were  obtained by 
ni t ra t ion of 5 - formyl -2 ,2 ' -d i th ieny l  with copper ni t ra te  in acetic anhydride.  The s t r u t -  
hives of the ni t roaldehydes  were  establ ished by their  oxidation to the corresponding n i t ro  
acids of the 2,2 ' -di thienyl  se r i es ,  the decarboxylat ion of which yielded 5-n i t ro -  and 3- 
ni t ro  -2,2 ' -d i thienyls .  

In [1,2] one of us descr ibed  the synthesis  and s t ruc tures  of a number of ni trogenous der ivat ives  of 
2 ,2 ' -di thienyl .  In order  to obtain new nitrogenous der ivat ives  of 2,2 ' -di thienyl ,  it  seemed  of in te res t  to 
n i t ra te  5 - fo rmyl -2 ,2 ' -d i th ieny l  a) [3] with copper ni t ra te  in acet ic  anhydride by the method in [4]. As a r e -  
sult ,  we obtained two ni t ro  compounds, one with mp 150-152~ (iIa), and the other with mp 124-126 ~ (IIb). 
Compound IIa proved to be 5 - fo rmyl -5 ' -n i t ro -2 ,2 ' -d i th i eny l  diacetate,  f rom which 5 - fo rnw1-5 ' -n i t ro -2 ,2 ' -  
dithienyl (lIIa) was obtained. To prove its s t ruc ture ,  aldehyde IIIa was subjected tn mild oxidation with 
potass ium permanganate  in aqueous pyr id ine  [5]. This gave 5 -ca rboxy-5 ' -n i t ro -2 ,2 , -d i th ieny l  (EVa). The 
known 5-n i t ro-2 ,2 ' -d i th ienyl  (Va) [6,7] was obtained af ter  decarboxylat ion of the ni t ro  acid by heating in 
quinoline in the p resence  of copper powder.  

C ompound IIb proved to be 5 - fo rmyl -3 ' -n i t ro -2 ,2 ' -d i th i eny l  diacetate,  the s t ruc tu re  of which was 
s imi la r ly  proved.  

EXPERIMENTAL 

Nitration of 5-FormY.!-2,2,-dithienyl" A solution of 20 g (0.I mole) of 5-formyl-2,2'-dithienyl [3] in 
40 ml of acetic anhydride was cooled to 5 ~ and a solution Df diaeetylorthonitric acid [8-11] (filtered off 
from copper salts), obtained from 24.5 g (0.09 mole) of Cu(NO3) 2 �9 3H~O and 40 ml of acetic anhydride, was 
added with stirring. The nitration was carried out at 8-10 ~ . After introduction of all of the nitrating mix- 
ture, the mixture was held at 8 ~ for 1 h and then at room temperature for 2 h. The resulting crystalline 
precipitate was filtered, washed with acetic anhydride and water, and air dried to give 17.85 g of diacetate 
IIa with mp 150-152 ~ (from alcohol). IR spectrum: 1766 em -I (carbonyl group), 1502, and 1338 cm -i 

(nitro group). Found %: S 19.5. CI3HIINO6S 2. Calculated%: S 19.3. The filtrate was poured into ice 
water to precipitate an oil that began to crystallize after about 12 h. The yield of diaeetate I~ with mp 
124-126 ~ (from alcohol) was II.3 g. IR spectrum: 1763 cm -I (carbonyl group); 1510, 1337 em -i (nitro 
group). Found %: S 19.0. CI3HIINO6S2. Calculated %: S 19.3. 

5-Formyl-5'-nitro- and 5-Formyl-3'-nitro-2,2'-dithienyl OII~ and IIIb). Diacetate IIa or IIb (2 g) 
was dissolved in I0 ml of alcohol, 2 ml of concentrated H2SO 4 was added, and the mixture was heated for 
1 h on a steam bath. It was then cooled, and the resulting crystals were filtered to give 1.47 g of aldehyde 
IIIa with mp 193 ~ (from alcohol). IR spectrum: 1645 (C-----O); 1504, 1337 cm -i (NO2). Found %: S 26.3. 
C9HsNO3S 2. Calculated %: S 26.8. The semicarbazone had mp 318-3200 (from alcohol-acetone). Found ~: 
S 21.5. CIoH~N403S2. Calculated%: S 22.0. 

s  [1] for communicat ion II. 
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The yield of aldehyde IIIb with mp 152-154 ~ (from alcohol) was 1.2 g. IR s p e c t r u m :  1657 {C ~ O ) ;  
1495 and 1332 c m  -t  (NO2). Found %: S 26.4. C9HsNO3S 2. Calcula ted  %: S 26.8. The s emica rbazone  had 
mp 235-236 ~ (from a l c o h o l - a c e t o n e ) .  Found %: S 21.7. C10HsN403S 2. Calculated %: S 22.0. 

5 -Carboxy-5 ' -n i t ro -2 ,2Y-d i th ieny l  (IVa). A solution of 5.16 g of KMnO 4 in 103 ml  of pyridine and 258 
ml  of water  was added dropwise  with s t i r r i ng  to 2.58 g (0.01 mole)  of IIIa and 129 ml  of hot (60-70 ~ 
pyr id ine .  After  al l  of the oxidant solution had been introduced,  the mix tu re  was held at 70 ~ for 30 rain and 
then allowed to stand at r o o m  t e m p e r a t u r e  for 12 h. The resu l t ing  prec ip i ta te  of MnO~ was f i l te red  and 
washed with pyr id ine .  The combined f i l t r a t e s  were  evapora ted  in vacuo a lmos t  to d rynes s .  The prec ip i ta te  
was d isso lved  in water ,  and the solution was f i l t e red  and acidified with 10~c hydrochlor ic  acid.  

The c rys ta l l ine  p rec ip i ta te  of IVa was f i l tered,  washed with water ,  and a i r  dr ied to give 2 g of a p rod -  
uct with mp 286-288 ~ (from glac ia l  acet ic  acid).  IR spec t rum:  1649 cm -1 (carboxyl group); 1489 and 1331 
c m  -1 (nitro group).  Found %: S 24.6. CgHsNO4S 2. Calcula ted %: S 25.1. 

5 - C a r b o x y - 3 ' - n i t r o - 2 , 2 ' - d i t h i e n y l  (IVb). This  was obtained ' in  a yield of 1.6 g and had mp 278-280 ~ 
(from glac ia l  ace t ic  acid).  IR spec t rum:  1707 c m  -t  (carboxyl group);  1501, 1324 cm -1 (nitro group).  
Found%:  S 24.7. CgHsNO4S 2. Ca lcu la ted%:  S 25.1. 

5 - C a r b e t h o x y - 5 ' - n i t r o - 2 , 2 ' - d i t h i e n y l  (Via). A mix tu re  of 1 g (0.003 mole) of IVa, 30.6 ml  of ethanol,  
and 4 ml  of concent ra ted  H2SO 4 was heated on a boi l ing-water  bath for 5 h, f i l te red,  and neut ra l ized  with 
10% Na2CO 3. The resu l t ing  c rys ta l l ine  prec ip i ta te  of Via was f i l te red,  washed with wate r ,  and a i r  dr ied to 
give 1.01 g of a product  with mp  158-160 ~ (from alcohol).  IR s p e c t r u m :  1692 cm -t (carbonyl group);  1500, 
1322 cm -1 (nitro group) .  Found%:  S 22.1. C11H3NO4S 2. Ca lcu la ted%:  S 21.9. 

5 - C a r b e t h o x y - 3 ' - n i t r o - 2 , 2 ' - d i t h i e n y l  (VIb). This  was s i m i l a r l y  obtained in a yield of 1.04 g and had 
mp 80-82 ~ (from alcohol).  IR s p e c t r u m :  1712 c m  -1 (carbonyl group);  1502, 1327 cm -1 (nitro group).  
Found%: S 21.4. CllH9NO4S2. Ca lcu la ted%:  S 21.9. 

5 -Ni t ro -2 ,2 ' -d i th i eny l  (Va). Copper  powder (0.05 g) was added to a mix tu re  of 0.5 g (0.001 mole)  of 
IVa in 7.5 ml  of quinoline, and the m i x t u r e  was re f luxed  for 10 rain. The reac t ion  mix tu re  was cooled, 
acidif ied with r e s p e c t  to Congo Red with 10% hydrochlor ic  acid, and s t eam dis t i l led.  The dis t i l la te  was 
cooled, and the resu l t ing  c r y s t a l s  of Va were  f i l te red ,  washed with wate r ,  and a i r  dr ied  to give 52% of a 
product  with mp 109 ~ [6, 7]. 

3 -Ni t ro -2 ,2 ' -d i th i eny l  (Vb). This  was s i m i l a r l y  obtained in 51% yield and had mp 39 ~ [7]. 

The IR s p e c t r a  of KBr pel le ts  were  r e c o r d e d  with an IKS-14 spec t ropho tome te r .  
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