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and the  residue subjec ted  to  c h r o m a t o g r a p h y  on a sil ica 
gel co lumn (3 × 40 cm). E lu t ion  wi th  ch loroform-methanol  
(4:1) furnished a smal l  q u a n t i t y  of eedys terone  in 
f ract ions 7 -9  (each Iract ion 100 ml), as indica ted  by 
th in - layer  ch romatography ,  developing  wi th  chloroform- 
e thanol-acetone ,  6 :2 :1 .  Spray ing  the  p la te  w i th  50% 
sulfuric acid and hea t ing  reveaIed ecdysterone as a green 
spot,  R f  0.44. The  fract ions were pooled and concen-  
t ra ted ,  and the  residue (127 mg) recrysta t l ized f rom e thyl  
ace ta te -e thanol ,  1:1, to  give crysta ls  of ecdys terone  of 
m p  240-241 °, charac ter ized  fur ther  by  UV-,  N M R -  and  
mass-spect rum.  

I~dsumd. L'ecdys t6rone ,  ho rmone  de mue  des insectes 
a 6t6 ex t r a i t e  de l'Achyranthes aspera et  identif i6e pa r  
des m6thodes  ch romatograph iques  e t  spectroscopiques.  
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Benzoylation Studies in Pyrroles: Benzoylation of 

We have  reported1,2 the  benzoyla t ion  of 2 ,3,4,5-  
t e t r a m e t h y l  pyrrole.  The  present  repor t  deals w i th  the  
benzoyla t ion  of an unsymmet r i c a l l y  subs t i tu ted  pyrrole  
viz  2, 3, 5 - t r imethyl -4-e thylpyrro le  (I) (Phyllopyrrole)  
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Phyllopyrrole 
which can be expec ted  to give 2 di f ferent  p roducts  (II) 
and (III) .  

Howeve r  benzoyla t ion  of phyl lopyrro le  gave only one 
product ,  mp  156-157 °, colourless needles, 80% yield, 
ana lyzed  for C2~H=3NO 2 (Found C, 79.49; H, 8.10; 
N, 5.57. Calcd. C, 79.63; H,  7.94; N, 5.80). The  I R -  
spec t rum did no t  exh ib i t  O - H  or N - H  absorpt ion  bu t  
showed carbonyl  absorpt ion  bands at  1690 and 1645 cm -x. 
S t ruc ture  (II) was assigned to the p roduc t  on the  bases 
of its nuclear  magnet ic  resonance spec t rum and the  
compar ison  of its chemica l  shif t  wi th  the  benzoy la ted  
p roduc t  of 2 ,4-d imethyl -3 ,5-d ie thy l  pyrrole  3 (IV) and 
2, 5 -d imethyl -3 ,4-d ie thy l  pyrrole  4 (V). The  nuclear  mag-  
net ic  resonance (NMR) spectra l  da ta  of the  benzoyla t ion  
p roduc t  of (II), (IV) and (V) are presented  in t he  Table.  
The  N M R - s p e c t r u m  of t he  p roduc t  was t aken  in CDC13 
(TMS as in ternal  s tandard)  and has been recorded in 
var ian  A-60 machine.  

The  e thyl  groups in posi t ion 4 of (II), (IV) and (V) 
have  a c o m m o n  t r ip le t  a round 1.11-1.15 p p m  and q u a r t e t  
a t  2.29 ppm.  Two m e t h y l e n e  protons  in these compounds  
show double ts  a round 3.41 and 4.29 ppm.  The  me thy l  
group in posi t ion 3 of c o m p o u n d  (II) shows a s inglet  a t  
1.79 which is ve ry  s imilar  to the  s inglet  a t  1.78 p p m  for 
the  m e t h y l  in posi t ion 3 of (IV). The  me thy l  group a t  
posi t ion 2 in compound  (II) and (V) bo th  show a singlet  
a t  1.84 ppm.  I t  is wor th  ment ion ing  tha t  the  benzoyl  
groups in a l l  these  compounds  show mul t ip le t  in the  low 
field a round 6.9-7.8 ppm.  The  probable  explana t ion  of 

Chenfical shifts of different group protons ~ in ppm in CDCI 3 

Compound 2 3 4 5 

II 1.84 (s) 1.79 (s) 1.11 (t) 2.29 (q) 3,41 (d) 4.29 (d) 
IV 0.75 (t) 2.63 (q) 1.78 (s) 1.12 (t) 2.36 (q) 3.4 (d) 4.28 (d) 
V 1.84 (s) L0 (t) 2.28 (q) 1.15 (t) 2.32 {q) 3.42 (d) 4.32 (d) 

d, doublet; q, quartet; t, triplet and s, singlet. 
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the  preferent ia l  benzoyla t ion  a t  posi t ion 2 in preference 
to  posi t ion 5 m a y  be due to  the  steric effect  of t he  e thy l  
group a t  posi t ion 4 of the  phyl lopyrro le  5. 

Zusammen[assung. Vergle ichende  N M R - U n t e r s u c h u n -  
gen zeigten, dass die Benzoyl ie rung  von  Phyl lopyr ro le  
die Verb indung  I I  und nicht  I liefert.  
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