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2-METIiOXYDIHYDROHELENALIN FROM THE RHIZOMA O F  SENDAI HELENIUni PUTUMNPLF L 

H e l e n a l m  and 2-methoxydihydrohelenalin 11, a  f i r s t  n a t u r a l l y  

occur r ing  pseudoguaianolide, were x o l a t e d  from the rillzoma of 

Sendal HeZenium autumnaZe (Compositae). The s t r u c t u r e  and s t e r e o -  

chemistry of I 1  were confirmed on the  b a s i s  o f  chemical and 

phys ica l  means. 

We prev ious ly  repor ted  on the  i s o l a t i o n  and s t r u c t u r a l  e l u c i d a t i o n  of t h r e e  

new sesqui te rpene  lac tones  from t h e  e p i g e a l  p a r t s  of Sendai HeZeniwn autumaZe 

(Compositae), i n  which t h e  pseudoguaianolide I showed a s i g n i f i c a n t  i n h i b i t o r y  

1 a c t i v i t y  a g a i n s t  HeLa c e l l s  . Of chemotaxonomical i n t e r e s t  t h e  Sendai speci-  

ments showed marked d i f f e r e n c e s  i n  chemical c o n s t i t u t i o n  between American 

2 popula t ions  . Helenal in,  a u s u a l  c o n s t i t u e n t  o f  American H .  autumnate, could 

n o t  be found i n  t h e  e p i g e a l  p a r t s  o f  Sendai p l a n t s .  

During the  course of t h e  s tudy  of Sendai H .  autumnate, we found t h a t  e x t r a c t s  

o f  t h e  rhlzoma showed c y t o t o x i c  a c t i v i t y .  I n  t h i s  communication we wish t o  r e p o r t  

on t h e  f r a c t i o n a t i o n  of t h e  e x t r a c t s ,  from which 2-methoxydihydrohelenalin, a 

f i r s t  n a t u r a l l y  occur r ing  pseudoguaianolide, was i s o l a t e d  



Two major s e s q u i t e r p e n e s  I 1  and IV were i s o l a t e d  from t h e  acetone e x t r a c t  

o f  t h e  f r e s h  rhizoma i n  0.001% and 0.006% y i e l d s ,  r e s p e c t i v e l y .  I  and helenium 

l a c t o n e  were n o t  d e t e c t e d  i n  t h e  rhizoma. IV, C I  5H1 801, mp 169-172", [ a ]h5  -89.4' 

3 
(CHCl3), was i d e n t i c a l  with h e l e n a l i n  . Helena l in  was repor ted  t o  have h i g h l y  

4 5 ,6  . 
c y t o t o x i c  a s  we l l  a s  a n t i n e o p l a s t i c  a c t i v i t i e s  zn v ivo  and i n  v i t m .  11, 

mp 182-183", [a];' +108.9' (CHC13), has  t h e  molecular  formula C L ~ H ~ ~ ~ ~  (m/e 294). 

The IR spectrum d i sp layed  bands a t  3530 cm-' (hydroxyl) , 1765 cm-' (y - lac tone)  , 

1730 cm-' ( f i v e  membered ketone)  and 1660 cm-' (conjugated double bond). The 

NWR spectrum ( i n  C D C l , ,  100 ?&lz) of I1 revea led  t h e  presence of t h e  a-methylene- 

y - l a c t o n e  group appearing as  t h e  t y p i c a l  low f i e l d  double t s  (J=2.6 Hz) a t  5.82 

and 6.32 ppm. Each one t e r t i a r y  methyl ,  secondary methyl and methoxy groups 

appeared a t  0.96, 1 . 1 8  (double t ,  J = 6 . 0  Hz)  and 3.25 ppm, r e s p e c t i v e l y .  A 

double t  (5.4.8 Hz) a t  3.10 ppm and a double double t  (51-2.8 Hz, J2=4.8 Hz) a t  

I I 
4 .28  ppm were assigned t o  t h e  -C-CH-CH- grouping, because t h e  former s i g n a l  

I 1- 
OH - 

disappeared and t h e  l a t t e r  double doublet  converted t o  a doublet  (5.2.6 Hz) on 

a d d i t i o n  of 020. Extensive double resonance experiments led t o  t h e  fol lowing 

assignment of t h e  pseudoguaianol ide r i n g  system: 6 3.96 ( t ,  5.4.5 Hz, H-2), 

4.28 (dd, J1=2 .8  H z ,  52.4.8 Hz, H-6), 3 .52  (m, H-7), 4.90 (m, H-8), 5.82 ( d ,  

5.2.6 Hz, H-13a), 6.32 ( d ,  3-2.6 Hz, H-13b), 1.18 ( d ,  J=6 .0  Hz, H-14), 0.96 

( s ,  ti-151, 3.10 (d,  5.4.8 Hz, -OH), 3.25 (5,  -0Me). I 1  gave a monoacetate 111, 

ClsH2t,Os, mp 220-221'. NMR (CDC1,) 6 :  2.00 (s,  -COMe), 5.24 (d,  J=2 Hz, H-6). 

The CD spectrum of 11 showed n e g a t i v e  Cotton e f f e c t  a t  260 nm (18 )  -4241) 

7 
due t o  t h e  n-tii* t r a n s i t i o n  of a c i s - f u s e d  a-methylene-y-lactone chromophore , 

which was i n  accordance wi th  small  coupl ing cons tan t  of 13-proton t o  7-proton 

(Jz2.6 H Z ) ~ , ~ .  

These s p e c t r a l  d a t a  allowed assignment a s  2-methoxydihydrohelenalin 11. 

I 1  was syn thes ized  from I V  according t o  t h e  l i t e ra tu re1 ' ,  and i d e n t i f i e d  by 

comparing with t h e  n a t u r a l  m a t e r i a l .  I 1  was f i r s t  i s o l a t e d  from n a t u r a l  source .  
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IV: R-H 

V :  R=Ac 

Tenta t ive  assignment o f  t h e  conf igura t ion  a t  C-2 was based upon the  

fol lowing evidence.  Androst-15-en-17-ories VI, which have an analogous s t r u c t -  

u r a l  environment, gave t h e  15R-subst i tuted d e r i v a t i v e s  V I I ~ ~ ,  s t e r e o s p e c i f i c a l l y .  

The proton of t h e  corresponding methine (15a-H; 28-H) i n  VII and f l o r i g r a d i n  VIII 

12 was repor ted  t o  e x h i b i t  t r i p l e t  (J=5 t lz) l l  and t r i p l e t s  of doublet  (558 and 7 Hz) , 

r e s p e c t i v e l y .  The C-2 proton of I 1  appeared t r i p l e t  (J=4.5 Hz) a t  3.96 ppm, 

which suggested t h e  presence of t h e  8-methoxy group. The a c e t a t e  111 gave 

h e l e n a l i n e  a c e t a t e  V ,  CI7H2o05, mp 185-187', on t reatment  with hydrochlor ic  

ac id .  

The s t r u c t u r e s  o f  o t h e r  minor components a r e  under t h e  i n v e s t i g a t i o n .  

c&] - MeOH ,&I c2H5-i~'c0($& 0 

OH- OH 
0 0 0 C H 2 0 H  

V I  VI I VIII  
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