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The formyla t ion  of 5- (quinol in-2-yl)-2,2 ' -bi thienyl  leads to the 5 ' - fo rmyl  derivat ive,  and 
f rom this a number  of azomethines  has been obtained. 

Developing investigations on the e lect rophi l ic  substitution of der iva t ives  of 2,2 ' -bi thienyl  that have 
been descr ibed  previously ,  the Vi l smeier  formyla t ion  of 5- (quinol in-2-yl)-2,2 ' -bi thienyl  (I) has been p e r -  
formed.  The posi t ion of the aldehyde group in the formyl  der ivat ive  (II) has been establ ished f rom the 
identi ty of (H) with a model  compound obtained by the Vi l smeier  formylat ion of 5- (4-carboxyquinol in-2-yl)-  
2 ,2 ' -bi thienyl  followed by the decarboxylat ion of the resul t ing 5'- (4- carboxyquinolin- 2-yl)-  2 ,2 ' -bi thienyl-  5- 
carbaldehyde (HI). The posi t ion of the aldehyde group in {III) was established, in its turn.  f rom the identity 
of the product  of the es te r i f ica t ion  of (HI) and the 5 ' - (4-methox-ycarbonylquinol in-2-yl) -2 ,2 ' -b i th ienyl-5-  
carbaldehyde (IV), which we have descr ibed  previous ly  [1]. 

The condensation of the aldehyde group of the bi thienylcarbaldehyde with aniline, naphthylamines.  
o ther  a romat ic  amines,  some he te rocyc l i c  amines,  and malonic and hippuric acids has been p e r fo rmed  
(see Table 1). 

R R COOH 

| R : H  II I I !  

In the case  where  R = H, the condensation of (II) with amines containing e lect ron-donat ing substituents 
takes place compara t ive ly  read i ly  with the format ion  of azomethines (V-XIV), while when R = COOC2H 5 or 
C O O C H 3 ,  the aldehyde group is pass iva ted  even with respec t  to amines having a high basici ty.  The con- 
densat ion of (IV) and (II) with malonic and hippuric acids in the p re sence  of cata lysts  takes place sa t is -  
fac tor i ly  with yields of about 83%. 

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

The IR spec t ra  were  taken on a IKS-14 spec t rophotomete r  In KBr  tablets .  

5- (Quinolin-2-yl)-2,2 ' -bi thienyl  (I) was obtained by the decarboxylat ion of 5- (4-carboxyquinol in-2-yl)-  
2 ,2 ' -hi thienyl  [3] as descr ibed  by the F i e s e r s  [2], mp 142~ (from a mix ture  of ethanol and acetone): ac-  
cording to the l i t e r a tu re  [3], mp 142-143~ 

5 ' - (Quinol in-2-y i ) -2 .2 ' -b i th ienyl -5-carba ldehyde  (II) was obtained by the formylat ion of (I) as de- 
sc r ibed  prev ious ly  [1]. Yield 60%, mp 152-153~ (from ethanol), tR spect rum:  1662 cm -I  (CHO). Found 
%: C 66.8; H 3.5: N 3.8. C18HllNOS 2, Calculated %: C 67.3: H 3.5: N 4.3. Semicarbazone (XX). mp 284~ 

* F o r  Communicat ion V, see [1]. 
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(from ethanol). Found %: C 59.9: H 3.4: N 14.6. 
ClsHI4NOS 2. Calculated %: C 60.3: H 3.7: N 14.8. 
Th iosemica rbazone  (XXI), mp 257~ (from a mix tu re  
of ethanol and acetone).  Oxime (XXII), mp 190~ 
(from ethanol). Hydrazone (XXIII), mp 278-280~ 
(from ethanol). 

5 ' -  (4- C arboxyquinolin-  2- yl)-  2, 2 ' -b i th ienyl -  5- 
earbaldehyde 0II) was obtained by the formyla t ion  of 
5- (4-carboxyquinol in-2-y l ) -2 ,2 ' -b i th ienyl  [1]. Yield 
50.2%, mp 302-304~ (from aqueous dioxane). IR 
spec t rum.  1703 cm - t  (COOH), 1657 c m  - I  (CHO). 
Found %: C 62.3: H 3.0: N 3.9. C19HllNOaS 2. Calcu-  
la ted %: C 62.5: H 3.0: N 3.8. 

Deearboxylat ion of (IlI). A mix tu re  of i g of 
(III) and 1 g of copper  in 2 ml  of quinoline was s t i r r e d  
and heated to the boil, and heating was continued until 
the evolution of carbon dioxide ceased  (45 rain), a f te r  
which the quinoline was dist i l led off with s team.  The 
p rec ip i t a te  was f i l te red  off and was r e c r y s t a l l i z e d  
f r o m  a mix tu re  of ethanol and acetone.  Nip 152~ 
Yield 60%. 

5 ' -  (4- Methoxycarbonylquinolin-  2- yl)-  2 , 2 ' - b i -  
th i eny l -5 -ca rba ldehyde  (IV) was obtained as  desc r ibed  

o 
p rev ious ly  [1]. Oxime (XXIV) mp 230~ (from e thanol -  

.~ Found %: C H N 6.9. acetone).  60.8: 3.9: C20HI4N203S2. 
Calculated %: C 60.9: H 3.8: N 7.1. Hydrazone (XXV), 

m mp  330~ (decomp., f r o m  e thanol -ace tone) .  

The azomethines  (V-XIX) (see Table  1) we re  
obtained by the usual  method in ethanolic solution. 

4- [5 '-  (4- Methoxycarbonylquinolin-  2- yl)-  2, 2 ' -  
bi thienyl-  5--ylmethyl ene] - 2-phenyloxazol in-  5- one a 
(XXVI) [4]. A mix tu re  of 0.32 g (0.84 mmole)  of (IV), 
0.187 g (1.04 g) of h ippuric  acid, 0.165 g (2.01 mmoles )  

.~ of fused sodium aceta te ,  and 7 ml  of acet ic  anhydride 
= was boiled for  2-3 rain. and then the homogeneous 

mix tu re  was heated in the wa te r  bath fo r  another  30 
o rain and was lef t  overnight .  The br ight  red  c ry s t a l s  

that  had deposi ted were  f i l t e red  off and were  washed 
N with wa te r  and ethanol. Mp 244~ (subl.). Found %: 

C 65.3: H 3.4: N 5.0. C29H18N204S2. Calculated %: 
C 66.7: H 3.5: N 5.4. 

2- Phenyl-  4- [ 5 ' -  (quinolin- 2-yl ) -  2 ,2 ' -b i th ienyl -  
5 -y lmethy lene]oxazo l in -5-one  (XXVII) was obtained 
f r o m  (II) by a method analogous to the p reced ing  ex- 
pe r imen t .  Bright  orange needles  with mp 208~ (from 

m acet ic  anhydride).  Found %: C 69.3: H 3.5: N 5.8. 
C27Hl~N202S2. Calculated %: C 69.8: H 3.5: N 6.0. 

O 

fl- [ 5 ' -  (4- Methoxycarb onylquinolin- 2-yl ) -  2,2 ' -  o 
b i th ieny l -5 -y l ]ac ry l i c  Acid (XXVIII) [4]. A mix tu re  
of 0.3 g (0.79 mmole)  of (IV) and 0.154 g (1.48 mmole)  
of malonic  acid in 5 ml  of d ry  pyr id ine  containing five 

m drops  of p iper id ine  was heated at 8 5~ for  1 h and was 
* then boiled for  2 h, cooled, and acidified with dilute 

hydrochlor ic  acid to Congo Red. The prec ip i ta te  was 
f i l t e red  off. washed with water ,  and dried.  Yield 80%. 
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Dark cherry-red plates with mp 269~ (from glacial acetic acid). Found %: C 62.5: H 3.6: N 3.7. C22H15" 
NO4S 2. Calculated %: C 62.7: H 3.6: N 3.3. 

~-[5'-(Quinolin-2-yl)-2,2'-bithienyl-5-yl]acrylic acid (XXIX) was obtained from (II) by a method ana- 
logous to the preceding experiment. Yield 83%. Dark yellow crystals with mp 230-231~ (from glacial 
acetic acid). Found %: C 66.3: H 4.1: N 3.3. C20H13NO2S 2. Calculated ~c: C 66.1: H 3.6: N 3.8. 
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