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The hydrogenation of 1-vinylpyrroles  over  Raney nickel in ethanol at 50-90~ proceeds  
exclusively at the l -vinyl  group and leads to the formation of 17ethylpyrroles in 80-90% 
yields.  The IR and PMR spect ra  are  presented.  

The recently discovered base-ca ta lyzed  condensation of acetylene with ketoximes [1. 2] makes it possible 
to obtain r ing-substi tuted l -v iny lpyr ro les .  

The results  of selective hydrogenation of the vinyl group in 1-vinylpyrroles  are  presented in the present  
communication: 

R R 
R,~-~N Raney Ni/H 2 I~,~N/J 

I ~2~1 s CH~CH2_ 
I-VI 

Hydrogenation proceeds  only at the vinyl group with retention of the pyr ro le  ring at a tmospheric  p r e s s u r e  
(in a hydrogenation flask) and room temperature ,  as well as in an autoclave at 50-90~ and an initial hydrogen 
p r e s s u r e  of 40-60 aim (over Raney nickel, whereas the benzene ring is also hydrogenated in the case of 1- 
v inyl-2-phenylpyrrole .  The second variant  of hydrogenation under p r e s s u r e  shortens the t ime of the process  
by a factor  of ~ 10. Thus the react ion can be successful ly used for the prepara t ion  of l -e thy lpyr ro les  along 
with the previously proposed methods [3, 4]. 

The IR spec t rum of 1-e thyl -2-phenylpyrrole  does not contain the absorption band at 1642 cm -1 and other 
bands of the vinyl group. Two intense peaks at 1500 and 1600 cm -1. which charac te r ize  the pyrro le  ring [5], 
are  retained. The PMR spectrum of 1-e thyl-2-phenylpyrrole  contains a quartet  (3.78 ppm) and tr iplet  (1.16 
ppm) of an ethyl group and signals at 6.05 (3-H and 4-H) and 6.52 ppm (5-H). Signals of protons of an N-vinyl 
group [6] are  absent. 

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

The IR spect ra  of films of the compounds were obtained with a UR-20 spec t rometer .  The PMR spectra  
of CC14 solutions of the compounds were obtained with a BS-4878 spec t romete r  (80 MHz) with hexamethyt- 
disiloxane as the internal standard. Chromatographic  analysis was accomplished with a Khrom-4 chromato-  
graph with a ca tha romete r  as the detector  (the column was 2.5-m long and had a d iameter  of 3 ram, the solid 
phase was Chromatom N-AW-DMCS, the liquid phase was 15~0 DS550 silicone, the thermosta t  tempera ture  
was 170 ~ , and the c a r r i e r  gas was helium). 

l -E thy l -2 -pheny lpyr ro le  (I). A) A hydrogenation flask was charged with 1.35 g (0.007 mole) of 1-vinyl-2-  
phenylpyrrole,  15 ml of ethanol, and 0.5 g of Raney nickel, and the react ion was car r ied  out at 20 ~ with constant 
s t i r r ing  of the mixture (~70 h) until the theoret ical  amount of hydrogen had been absorbed.  At the end of the 
process ,  the catalyst  was removed by filtration, and the ethanol was removed f rom the fil trate by distillation 
on a water  bath. The residue was vacuum fractionated to give 1.43 g (93%) of pyrro le  I (Table 1). 
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T A B L E  1. P h y s i c o e h e m i c a l  C o n s t a n t s  and Y i e l d s  of 1 - E t h y l p y r r o l e s  

Corn - bp, ~ (mm) ,,D :~ ~4 ~'' Yield, % 
pound 

I 
ll 

II1 
IV 
V 

VI 

R R' 

H C6Hs 
CHa CGH5 
C2Hs C6Hs 
n-C3H7 CsHs 
i-CaHr C6Hs 

( -CH2--)4 

114 (4--5) 
94 (1) 

135--136 (2) 
126 (1) 

136--137 (4) 
66--67 (I) 

1,5795 
1,5730 
1.5595 
~15535 
1,5,t80 
1,5200 

1,0175 
1,0169 
0,9931 
0,9846 
(),9760 
0,9783 

93 
85 
81 
80 
85 
90 

B) A r e a c t i o n  m i x t u r e  c o n s i s t i n g  of 6 g (0.035 mole )  of 1 - v i n y l - l - p h e n y l p y r r o l e ,  1 g of Raney  n icke l ,  
and 50 m l  of e thano l  was  hea t ed  in a l - l i t e r  s t e e l  r o t a t i n g  a u t o c l a v e  at  50 ~ fo r  6 h (the i n i t i a l  h y d r o g e n  p r e s -  
s u r e  was  60 a tm) .  S t a n d a r d  workup  y i e l d e d  5.1 g (82.5%) of p y r r o l e  I. P y r r o l e s  I I -V  w e r e  s i m i l a r l y  s y n t h e -  
s i z e d  (Table  1). 

1 - E t h y l - 4 , 5 , 6 , 7 - t e t r a h y d r o i n d o l e  (VI). A r e a c t i o n  m i x t u r e  c o n s i s t i n g  of 5.3 g (0.04 mole)  of 1 - v i n y l -  
4 , 5 , 6 , 7 - t e t r a h y d r o i n d o l e ,  1 g of Raney  n icke l ,  and 50 m l  of e thano l  was  hea ted  in a h y d r o g e n  a t m o s p h e r e  in 
a s t e e l  r o t a t i n g  a u t o c l a v e  at  80-90 ~ f o r  8 h. S t a n d a r d  workup  y i e l d e d  5.5 g (90o/0) of p y r r o l e  VI (Table  1). 

A c c o r d i n g  to  the  GLC data ,  p r o d u c t s  [ and VI w e r e  99.9% and 99.5~0 p u r e ,  r e s p e c t i v e l y .  
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