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A method was developed for  the ionic hydrogenation of 2-(w-diethylaminoalkyl)thiophene 
with t r i e thy ls i l ane  and t r i f luo roace t i c  acid; this method gives 2- (w-die thylaminoalkyl ) -  
thioph~ns, which a re  r ep r e s en t a t i ve s  of p rev ious ly  undescr ibed  thiophan der iva t ives .  

In [1] it was shown that  a -a lkyl th iophenes  a re  readi ly  hydrogenated by the action of (CzHs)aSiH and 
C F3COOH (ionic hydrogenation) to give the cor responding  c~-alkylthiophans. 

In the p r e s e n t  r e s e a r c h  this method was extended to thiophene de r iva t ives  containing an amino group 
in the side chain. In this case  we obtained 2- (c0-diethylaminealkyl) tetrahydrothiophenes (II), which a re  
r ep r e sen t a t i ve s  of p rev ious ly  undeser ibed thiophan der iva t ives .  

2-(w-Diethylaminoalkyl) th iophenes  (I), the methylene chain of which includes f r o m  two to six ca rbon  
a toms ,  were  subjected to ionic hydrogenation:  

(C2Hs)aSiH 

(CH2)nN (C2H5) 2 CFaCOOH 

Ia-e 

H2C--Ctl 2 
Y \ /CH2Ctl, 

~2c\ /Cn-(c,2) C,2N~ ' 
S a n EH2Ctl a 

IIa-e 

I, I l a n = 2 ; b n = 3 ; C  n = 4 :  d n = 5 ;  e n = 6  

It was es tab l i shed  that the hydrogenat ion of the thiophene ring depends on the number  of CH 2 links 
of the side chain. When n->4, the thiophene ring is conver ted  comple te ly  to a thiophan ring; when n=3 ,  
only 50% hydrogenat ion occurs ,  whereas  the reac t ion  p rac t i ca l ly  does not occur  when n= 2 (Table 1). 

This  is p robab ly  brought  about in the following way. The amino group is protonated in t r i f luoroace t ic  
acid, and the posi t ive  charge  a r i s ing  on the n i t rogen a tom in the ease  of 2- (2-diethylaminoalkyl)thiophene 

TABLE 1. Hydrogenat ion of 2- g0-Diethylaminoalkyl) thiophenes 
at 50~ 

Hydrogenation product II 
compound 

a �9 

b* 

C 
d 
e 

Heating 
time, h 

50 
62 
50 
62 
50 
50 
50 

Yield,% ; Isolated, qo 

7 
7 

50 
50 
96 
98 
98 

87 
89 
88 

*The s t ruc tu r e s  of IIa, b were  judged f r o m  the appearance  in the 
PMR s pec t rum  of the reac t ion  mix ture  of s ignals  cor responding  
to 1Ha (6 3.4 ppm, multiplet)  and 4H 3/(2.1, doublet of t r ip le t s ,  J = 
6.2 Hz). 
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TABLE 2. 

Amine i 
II ! 

d 
e 

2- (~0- Diethylaminoalkyl) te t rahydrothiophens s lID 

Empirical i Found,% ! Calc., ~0 
bp, ~ ,~ formula i c I H N I S l C H [ N * s 

163--164(11) 215 C,2H~NS 67,1 11,6 6,4 14,7166,9111,7 1 6,5 14,9 
d 

188--190 (14) 229 .C~3H~TNS 67,9 11,9 6,4 14,1 [68,0[ 11,9) 6,1 14,0 
190--192(15} 243 C,4H23NS 68,7 12,0 5,8 113,2/69,1112,0~5,8 13,2 

(n = 2) comple te ly  p reven t s  protonat ion of the thiophene ring. As the amino group is r emoved  f r o m  the 
ring, the effect  of the posi t ive  charge  on the n i t rogen a tom d e c r e a s e s  and when n = 4  does not affect  the 
hydrogenat ion p r o c e s s .  

The complet ion of the reac t ion  was judged f r o m  the d i sappearance  of the signal of the protons  of the 
thiophene r i n g i n t h e  PMR s pec t rum  of the reac t ion  mix ture  (5 6.5-6.9 ppm).  

In con t ras t  to the PMR s pec t r a  of s ta r t ing  amines  I, the PMR spec t r a  of amines  I Ic -e  contain 1H~ 
(6 3.4 ppm, multiplet) ,  4H~/ (5 2.0 ppm, doublet of t r ip le t s ,  J = 6.1 Hz), and 2Hfl (6 2.9 ppm,  t r ip le t ,  J = 5 . 4  
Hz) s ignals .  The yie lds  r the hydrogenated amines  were  de termined by g a s - l i q u i d  chromatography  (GLC). 

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

The PMR s p e c t r a  were  recorded  with a P e r k i n - E l m e r  R-12 s p e c t r o m e t e r  (60 MHz). Carbon t e t r a -  
chloride was used as the solvent  in the analys is  of the individual subs tances ,  and the internal  s tandard  was 
t e t r amethy l s i l ane .  G a s - l i q u i d  ch roma tog raphy  was c a r r i e d  out with an LKhM-8MD chromatograph  with a 
100 by 0.3 c m  s tee l  column with 10~ V e r s a m i d  on s i lanized Celite 545 (80-100 mesh)  with a c a t h a r o m e t e r  
de tec tor  and hel ium as the c a r r i e r  gas  (VHe 40 ml) at 170 ~ 

Hydrogenation of 2-(6-Diethylaminoalkyl) thiophene.* A mix tu re  of 11.1 g (0.46 mole)  of amine,  16.8 g 
(0.145 mole) of (C2Hs)3SiH, and 79.2 g (0.695 mole) of t r i f luoroace t ic  acid was heated in a t he rmos t a t  at 
50 ~ for  50 h, a f t e r  which it was poured into 200 ml  of water .  The upper  l a y e r  - a mix ture  of excess  
(C2Hs)3SiH and [(C2Hs)3Si]20 - was separa ted ,  and the aqueous l a y e r  was ex t rac ted  th ree  t imes  with e ther .  
The combined organic  l a y e r s  were  dr ied with po t a s s ium carbonate ,  the e the r  was removed  by distil lation, 
and the res idue was vacuum dist i l led.  A s i m i l a r  method was used to hydrogenate the o ther  amines  (see 

Table  2). 
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*The method used to synthes ize  the aminothiophenes will be descr ibed  in another  pape r .  
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