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9,lO-Saturated and unsaturated gua iano l ide  sesquiterpenes having &- and 

trans-&fused a-methylene-y-lactone were prepared and those CD's have been 

s tud ied  t o  complement the  r u l e  by Geissman & d. 

1 
The CD r u l e  by Geissman gal. has been app l i ed  t o  the  determinat ion  o f  t h e  c h i r a l i t y  i n  t h e  

a-methylene-y-lactone r i n g  o f  sesqui terpene lac tone^.^ I n  the  case o f  p l e n i r a d i n  (1),1'3'4 how- 

ever, X-ray ana lys is  proved the r e l a t i v e  s tereochemis t ry  o f  t h e  B/C r i n g  f us ion  t o  be * despi te  

being assigned as trans by the Geissman's ru le .  We have r e c e n t l y  found the s i m i l a r  incons is tency 

f o r  helenium lac tone ( z ) ~  i s o l a t e d  by H i k ino  gtt. The B/C r i n g  junc ture ,  a l though the p o s i t i v e  

Cotton e f f e c t  imp l i ed  i t  as trans, has been assigned as & w i t h  the  observed nuc lear  Overhauser 

1 
e f f e c t  between 7- and 8-hydrogen s igna l s  i n  the  H-NIIR spectrum o f  9.10-epoxy helenium lac tone  

9 Those discrepancies f o r ced  us s tudy ing CD's of *- and trans-8-fused A -guaianol ides.  

We r e p o r t  here t h e  r e s u l t  ob ta ined by CD study o f  helenium lac tone (2 ) .  8-epi-helenium lac tone - 
(4 )  and t h e i r  9,lO-dihydro d e r i v a t i v e s  (5  and 6). The abso lu te  con f i gu ra t i on  of helenium lac tone 
" - - 

(2) was f i r s t  es tab l i shed  p r i o r  t o  the  CD ana l ys i s  by the  t ransformat ion  o f  i t  (2) t o  c a r o l e n a l i n  - - 
(717 as shown i n  t h e  scheme. Conf igurat ion a t  C-4 o f  2 was assigned as 8 w i t h  the  f a c t  t h a t  dehyd- 

r a t i o n  d i d  n o t  occur toward C - 5  b u t  toward C-3, i n d i c a t i n g  t h a t  4-hydroxyl  and 5-hydrogen are 

or ien ted.  9,lO-Dihydro helenium lac tone  (5)  was obta ined by hydrogenat ion o f  13-dimethylamino - 
helenium lac tone w i t h  d i im ide  f o l l o w i n g  by the  removal o f  dimethylamine. 
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8-Epi-helenium l a c t o n e  (4)  was de r i ved  from helenium l a c t o n e  (2 )  i n  5 s teps .  Thus 2 was hydro lyzed - - 
w i t h  5N KOH i n  aq.DMS0, t h e  methyl  e s t e r  (8) of  t h e  h r d r o l y z a t e  was then o x i d i z e d  w i t h  Jones' rea- 

gent  and reduced w i t h  NaBH4 t o  y i e l d  8 -ep i  c a r b i n o l  9. The reduc t i on  proceeded s t e r e o s e l e c t i v e l y  

and no 8 was recovered.  The c a r b i n o l  ( 9 )  on subsequent t rea tment  w i t h  p-TsOH a f f o r d e d  B-epi-hele-  

nium l ac tone  (4) .  The o v e r a l l  y i e l d  was 46.5%. 8-Epi-9,113-dihydro helenium l a c t o n e  ( 6 )  was g i ven  - 
through o x i d a t i v e  deaminat ion f o l l ow ing  t h e  c a t a l y t i c  hydrogenat ion o f  d imethylamino adduct  of 4. 

" 
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Contrary t o  t h a t  helenium lac tone  (2) whose c h i r a l i t y  of B/C &-(7R, 85) - junc ture  i s  now - 
obvious shows p o s i t i v e  Cotton e f f e c t  a t  248 nm i n  i t s  CD, 9.10-dihydro helenium lac tone  (2 )  e x h i b i t s  

the  oppos i te  s i g n  a t  251 nm, negat ive  as expected from the r u l e  by  Geissman st. I n t e r e s t i n g l y ,  

bo th  8-epi-helenium lac tone  (4) and i t s  d ihyd ro  d e r i v a t i v e  (6) shar t h e  same p o s i t i v e  s i gn  of Cotton - - 
e f f e c t  which a re  cons i s ten t  w i t h  those f o r  repo r ted  guaianol ides whose l ac tone  r i n g  i s  C-8 trans- 

fused (7R). 

,Table 1. CD Data o f  C-8 Fused Guaianolides 

Compds Cotton e f f e c t  B/C r i n g  f u s i o n  

NO. [el (nm) 

1 t5700 ( 2 5 0 ) ~  c i s  (7F4 - 
2 t5630 (248) c i s  (7R) - - 
3 -720 (246) c i s  (7R) - - 
5 -4710 (251) - c i s  (7R) - 
4 t4900 (255) t r ans  (7R) - - 

Dreid ing models f o r  t h e  %-&fused lac tones suggests l i t t l e  changes o f  t o r s i o n  angles on the 

y - lac tone r i n g  between the p a i r s  of 9,lO-unsaturated and satura ted congeners (? vs. 5 ,  4 vs. 5 ) .  
This  i nd i ca tes  t h a t  t h e  i n t r o d u c t i o n  of double band a t  C-9.10 may n o t  change t h e  h e l i x  o f  enone 

system on t h e  u-methylene-y-lactone r i n g .  Therefore the  reversed s i g n  o f  t h e  Cotton ef fect  f o r  

9 c is-&fused lac tones i n  A -guaianol ides may n o t  be a t t r i b u t e d  t o  the  change o f  the  enone h e l i x  b u t  - 
t o  the 9,lO-double bond nea r l y  surrounding the u,B-unsaturated l ac tone  chromophore, and i t  may be 

wor th  n o t i n g  t h a t  t h e  r u l e  by Geissman Gal-. must be c a r e f u l l y  app l i ed  t o  lactones when a func- 

t i o n a l  group which may i n f l uence  a Cotton e f fec t  i s  l oca ted  by. 

Since p l e n i r a d i n  (1 )  shows p o s i t i v e  Cotton e f f e c t  as t h e  case of helenium lac tone (g) ,  the  - 
c h i r a l i t y  i n  i t s  lac tone moiety must be the same (7R, - 85) as t h a t  o f  2. Hence t h e  abso lu te  conf i -  

gu ra t i on  o f  p l e n i r a d i n  i s  confirmed as shown i n  the  s t r u c t u r e  1 which was assumed w i t h  the  r e s u l t  - 
3 g iven by Waddell and Geissman and from a b iogene t i c  p o i n t  o f  
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