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Abstract---The s t r u c t u r e  of 0-methylcimiacerol ,  a  new t r i t e r p e n e  

o b t a i n e d  from Cimici fuga a c e r i n a  ( Sieb.  e t  Zucc. C. Tanaka 

a f t e r  h y d r o l y s i s  o f  t h e  g l y c o s i d e s ,  h a s  been e s t a b l i s h e d  by 

s p e c t r o s c o p i c  and X-ray c r y s t a l l o g r a p h i c  a n a l y s i s .  

I n  t h e  c o u r s e  o f  t h e  s t u d y  of t r i t e r p e n e s  obta ined a s  ag lycones  on t r e a t m e n t  o f  

g l y c o s i d e s  from Cimici fuga s p e c i e s  w i t h  methanolic s u l f u r i c  a c i d ,  a  new t r i t e r p e n e  

(A), named 0-methylc imiacerol ,  was i s o l a t e d  along w i t h  a c e r i n o l ,  0 -me thy lace r ino l ,  

a c e r i o n o l  and 24-0 -ace ty lace r iono l  from C. acerina ( S i e b .  e t  Zucc.) C. Tanaka 

( Ranunculaceae,  J apanese  name : OhobashSma ) .  1 

The physicochemical  ev idence  i n d i c a t e s  t h a t  t h i s  new compound be longs  t o  a  deformed 

t r i t e r p e n e  s k e l e t o n ,  i n t o  which a c e r i n o l  and its r e l a t e d  compounds were grouped. 

The b a s i c  s k e l e t o n  was deduced from physicochemical  ev idence  of a c e r i n o l  and i t s  

d e r i v a t i v e s  and by t a k i n g  i n t o  c o n s i d e r a t i o n  t h e  g e n e r a l  b i o s y n t h e t i c  pathway of 

t r i t e r p e n e s ,  b u t  t h e  s t r u c t u r e  h a s  n o t  been c l e a r l y  e s t a b l i s h e d  u n t i l  now. 

0-Methylc imiacerol  ( l ) ,  c o l o r l e s s  n e e d l e s ,  mp 235 - 23b0,  [ a l D  + 20.0•‹ ( c = 5.9 ,  

CHC13 1 ,  was chosen f o r  X-ray c r y s t a l l o g r a p h i c  a n a l y s i s .  A @ .  Calcd.  f o r  C31H4805: 

C, 74.36; H ,  9.66.  Found : C, 74.36; H ,  9.70. Mass spect rum showed i o n  peaks  a t  

ip/e 500 (M' ) ,  485 ( M ' - C H ~ ) ,  482 ( M + - H ~ O  ) . The p resence  of a  hydroxy group was 

sugges ted  by t h e  I R  a b s o r p t i o n  spect rum ( 3420, 1052 cm-' 1 .  
1 The H-NMR spect rum ( CDC13, S ) of 1 d i s p l a y e d  sha rp  s i n g l e t s  ( 0.91,  0 .94,  0.95, 

1.02 Ppm, 3H 4 ,  f o u r  t e r t i a r y  methyl  g roups ,  1.30 and 1.32 ppm, 3Hx 2 ,  two 

t e r t i a r y  methyl  groups  on ca rbon  c a r r y i n g  a n  oxygen atom ) ,  a  d o u b l e t  ( 1 .03  ppm, 

3H. J = 6 Hz, a  secondary  methyl  group ) ,  a  p a i r  of d o u b l e t s  ( 1.68 and 3.14 ppm, 

1 H  each .  J = 14 Hz, =C-CH2-C- ) and an  unresolved d o u b l e t  ( 3.75 ppm, l H ,  J = 5 Hz, 

a  hydrogen on carbon hav ing  an  e t h e r e a l  oxygen ) ,  a l o n g  w i t h  a d d i t i o n a l  s i g n a l s  o f  

a methoxy group a t  3.26 ppm, two hydrogens o n  carbon c a r r y i n g  e t h e r e a l  oxygen a t  

3.37 ppm ( d ,  J = 11 Hz ) afid 4.35 ppm ( q ,  J = 8 Hz ) and a  c a r b i n y l  hydrogen a t  

3 .81 PPm ( d ,  J = 2 Hz, a f t e r  t h e  a d d i t i o n  of DZO,  s ) .  The spectrum(CDC13- 

benzene-d6) o f  & provided t h i r t y - o n e  s i g n a l s ,  some o f  which cou ld  b e  a s s i g n e d  t o  

t h e  f o l l o w i n g  p a r t i a l  s t r u c t u r e s .  
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A p a i r  of d o u b l e t s  a t  1.68 and 3.14 ppm ( 1 H  e a c h ,  J = 14 Hz and a b o u b l e t  a t  3.75 
1 

( 1 H .  J = 5  Hz ) i n  t h e  H-NMR spect rum,  and a p a i r  o f  s i n g l e t s  a t  137.4 and 124.5 

ppm, a s i n g l e t  a t  90.5 ppm and a  d o u b l e t  a t  86.4 ppm i n  t h e  1 3 ~ - ~ ~ ~  spect rum have 

been found s i m i l a r l y  i n  t h o s e  of a c e r i n o l  and i t s  r e l a t e d  compounds, and a t t r i b u t e d  

t o  the  f o l l o w i n g  p a r t i a l  s t r u c t u r e  G. 
2  
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The c r y s t a l  f o r  X-ray c r y s t a l l o g r a p h i c  a n a l y s i s  was 'H 137.4 

obta ined a f t e r  r e c r y s t a l l i z a t i o n  from a mix tu re  o f  e t h y l  ~ 6 . 4 ,  @y 2 124.5 
90.5 

a c e t a t e  - ace tone  and belongs  t o  an or thorhombic  space  3 . 7 5 - - r H  G 
group P212121. The c e l l  pa ramete r s  a r e  a  = 1 5 . 9 0 5 ( 3 ) ,  b  = 1 8 . 2 3 5 ( 3 ) ,  c  = 9.647 

( 3 )  A,  w i t h  V = 2797 .9 (1 .3 ) .  The d i f f r a c t i o n  i n t e n s i t i e s  were c o l l e c t e d  i n  t h e  

w - scan mode u s i n g  g r a p h i t e  monochromated MoKa r a d i a t i o n  on a d i f f r a c t o m e t e r  and 

t h e  da ta  were c o r r e c t e d  f o r  Lorenz p o l a r i z a t i o n  and background e f f e c t s .  

The s t r u c t u r e  was r e s o l v e d  by d i r e c t  methods u s i n g  a  Multan program and r e f i n e d  by 

f u l l  ma t r ix  l e a s t - s q u a r e s  c a l c u l a t i o n s .  The f i n a l  R- fac to r  was 0.0614 f o r  1898 

r e f l e c t i o n s .  The computer drawing of t h e  molecule  is shown i n  F i g .  1. 

The f i n a l  s t r u c t u r e  o f  t is d e p i c t e d  i n  F i g .  2. 

Fig. 1 

Although 0-methylc imiacerol  (4) should  be  an  a r t i f a c t .  t h i s  s t r u c t u r a l  e l u c i d a t i o n  

provides  g r e a t  c o n t r i b u t i o n  t o  c l a r i f y  t h e  s t r u c t u r e  o f  t h e  genuine  g l y c o s i d e  and 

s t r o n g  suppor t  f o r  t h e  proposed s t r u c t u r e s  of a c e r i n o l  and i t s  r e l a t e d  compounds 

such a s  0-methylc imici fugenin  A2 ob ta ined  from t h e  same p l a n t  and t h e  s e v e r a l  o t h e r  

s p e c i e s  i n  t h e  same genus.  The l a s t  c i m i c i f u g e n i n  A  d e r i v a t i v e  showed s t r o n g  

i n h i b i t i o n  o f  thymidine  t r a n s p o r t  i n t o  phytohemagglutinin-stimutated lymphocytes.  
3  
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