
HETEROCYCLES, V d  23, No 8,  1985 

PARTIAL SYNTHESIS OF DIHYDROISOTHYSANOLACTONE, AND 1 3 ~ - ~ ~ ~  

STUDY OF THYSANOLACTONE 

* 
Norio Aimi, Kazuhiro Kawada, Hiroshi Murakami, Yoshitaka Fukumasu, 

and Shin-ichiro Sakai 

Faculty of Pharmaceutical Sciences, Chiba University, 1-33 

Yayoi-cho, Chiba 260, Japan 

Abstract - Dihydroisothysanolactone ( which has the diastereo- 

meric construction of the bridged ring system of the A ring of 

the novel triterpene, thysanolactone ($,), has been partially 

synthesized from an easily available triterpene, hydroxyhopa- 

none ( 4 ) .  13c-NMR assignment of all carbons of thysanolac- 

tone (& )  has been made by the help of the reference compounds 

including the above newly prepared unnatural congener. 

The structure of thysanolactone (&I  , a novel A-seco-moretane type triterpene - 
found in a Ryukyu plant, Thysanospermum diffusum Chlx~p. ---- var. longitubum O G y i ,  --- was 

clarified with chemical and X-ray structural analysis methods.' From the novelty 

of the A-ring part structure which has not been encountered in any structural type 

of triterpene, w e  have been working on the partial synthesis of this and the rela- 

ted compounds. Already partial syntheses of dihydrothysanolactone ( $ ) 2  and thy- 

sanolactone (&) have been reported. In this communication the partial synthesis 

of an iso-type compound which has the opposite stereochemical arrangement of the 

lactone ring is reported. Having this stereoisomer in our hands, unambiguous as- 

signments of 13c-NM~ signals of thysanolactone ( and the congeners have been 

made. These results are also reported. 
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The whole scheme o f  t h e  p a r t i a l  s y n t h e s i s  of  I i s  shown i n  Chart  2. Hydrocar- 

bon (2)  was prepared from hydroxyhopanone (2 )  i n  an e s s e n t i a l l y  same manner a s  i n  

t h e  p a r t i a l  s y n t h e s i s  of  dihydrothysanolactone (5) . 2  I n  our  former work, however, 

(2) was ob ta ined  and used f o r  t h e  subsequent s t e p s  a s  an ep imer ic  mixture concer- 

n ing  wi th  t h e  s t e reochemis t ry  a t  C-21. Now we i s o l a t e d  hopenone a ( A  2 1 r 2 2 )  ( 2 )  
sepa ra ted  from t h e  A 2 2 ' 2 9  isomer,  hopenone b ,  and c a t a l y t i c a l l y  reduced it t o  mo- 

re tanone (21, C30H500, mp 175-179'C, LalD +3S9 (dioxane) .4  Tosylhydrazone (i), 
mp ZlO'C, [alD +35.g0 (CHCl3). was t r e a t e d  wi th  excess  o f  LDA (12 eq) i n  THF t o  

y i e l d  o l e f i n  (21,  C30H50, mp 182-184'C. IalD +41.B0 ( C H C l 3 1 .  A l l y l i c  bromination 

of t h e  above o l e f i n  I wi th  NBS gave lo-bromo d e r i v a t i v e  I a s  an uns tab le  amor- 

phous s o l i d ,  which was then t r e a t e d  wi th  s i l v e r  a c e t a t e  wi thout  f u r t h e r  pu r i f i ca -  

t i o n  t o  a f f o r d  a l l y l i c  a c e t a t e  (21, C32H5202, mp 133-134°C, (6 4.80(dd, J=3.5,2.0 

H z ,  1 6 5.60(d,  J=3.5 Hz, H - 2 1 ,  6  5 .59(d ,  J=2.0 H z ,  H-31, 6 2.04(3H,s,l-OAc)). 

The a-conf igura t ion of t h e  ace toxy l  group a t  C-1  was no t  f u l l y  evidenced by t h e  

s p e c t r a l  d a t a  a t  t h i s  s t a g e  b u t  t h e  fo l lowing s e r i e s  of r e a c t i o n s  which l e a d  t o  

t h e  o b j e c t i v e  compound (kt1 c l e a r l y  i n d i c a t e d  t h e  c o r r e c t n e s s  of  t h i s  s tereoche-  

mica1 assignment. Besides  t h e  a l l y l i c  a c e t a t e  (21, a hydrocarbon ( & % I ,  C30H50, 

mp 140-141eC, was ob ta ined  a s  a by-product i n  t h e  above r e a c t i o n .  The 

spectrum of (k t1  showed f o u r  o l e f i n i c  carbons i n  which two a r e  s i n g l e t s  (6 133.8 

and 6 134.2) and t h e  o t h e r  two a r e  doub le t s  (6 130.6 and 6 136.0) .  A newly formed 

double t  methyl proton s i g n a l  was observed a t  6 1.03. These 

and o t h e r  evidences sugges t  t h e  s t r u c t u r e  of (kt1 a s  shown. 

A l l y l i c  a c e t a t e  ( z )  was then oxidized wi th  0s04  i n  dry  

pyr id ine  t o  g ive  g lyco l  I ,  C32H5404, mp 234-236°C. 

The 6-configuration o f  t h e  g lyco l  func t ion  i n  ( 2 )  was 
( W  

ass igned by analogy t o  t h e  r e s u l t s  ob ta ined  i n  our  previous  works. 
3 

Glycol cleavage was s u c c e s s f u l l y  c a r r i e d  o u t  on compound (kt1 by use of l e a d  t e t r a -  

1 a c e t a t e .  The H-NMR spectrum of  t h e  r e s u l t i n g  dialdehyde (LL) demonstrated t h e  

co-existance of t h e  aldehyde form (&&a1 ( 6  9.69 ( 2 -  o r  3-CHO) , 6 9 .63 (3- o r  2- 

CHO) and 6 5.38 (H-11) and a c e t a l  form (kkb) (6 5.38 ( H - 1 ) .  6  5.15 (H-2). and 6 

5.26 (H-311 i n  a r a t i o  of  2.5 : 1. 

Treatment of t h e  dialdehyde ( 1  w i t h  NaOMe a f fo rded  a mixture o f  two hemiacetals 

(k,?,) and (k21. Oxidation of t h e  above mixture ,  wi thout  f u r t h e r  p u r i f i c a t i o n ,  gave 

t h e  o b j e c t i v e  compound ( k t )  a f t e r  chromatographical  s epa ra t ion  of  t h e  r e a c t i o n  

mixture;  (&$,I, C30H4803, mp 203-204'C. [a1 + 1 1 4 '  (a iCl31,  mass spectrum 



m/z 456 (M', 10%) and 191 (base  peak) ,  I R  v z :  1806 cm-l, 'A-NMR 6 4 . 2 0  I s ,  H - 1 )  

and 6 5.39 ( s .  H-3). The above s p e c t r a l  d a t a  d e f i n i t e l y  proved t h e  s t r u c t u r e  of 

dihydroisothysanolactone (&$) which has t h e  reversed cons t ruc t ion  of t h e  br idged 

r i n g  system t o  t h a t  of dihydrothysanolactone ( 2 ) .  As an accompanying by-product 

l ac tone  aldehyde 1;tZ) was obta ined a s  an amorphous s o l i d .  

The 1 3 c - ~ M R  s p e c t r a  were measured f o r  thysanolactone (;) , dihydrothysanolac- 

tone (21, and isodihydrothysanolactc.re I ,  and these  da ta  were compared wi th  

5  
those  r epor t ed  f o r  hop== (k?,) and t h e  r e l a t e d  compounds. The 

func t iona l i zed  carbons of ( & ) ,  I and ( k t )  showed t h e  expected s h i f t  va lues .  

Apart from these .  C-5 and C-9 of 1 and (21 showed c h a r a c t e r i s t i c  h igh f i e l d  

s h i f t s  e v i d e n t l y  due t o  a -ax ia l ly  o r i e n t e d  lactone-forming bonds a t  C - l  and C-3. 

In a l s o  high f i e l d  s h i f t  was observed f o r  C-5 bu t  i n  a sma l l e r  e x t e n t .  

Almost no e f f e c t  was observed f o r  C-9. These f ind ings  w i l l  have a s t r o n g  diagnos- 

t i c  va lue  f o r  e l u c i d a t i o n  of t h e  s t r u c t u r e  of t h e  thysanolactone type modified 

t r i t e r p e n e s .  

.4 
7 8 . 7  

1 7 2 . 2  
1 1 0 . 9  

3 6 . 4  
4 1 . 1  
1 7 . 6  
3 2 .  sa 
4 0 . 0  
4 7 . 9  
4 1 . 9  
2 1 . 7 b  
2 3 . 2  
4 8 . 5  
4 2 . 8  
3 3 . 2 a  
2 0 . 8 ~  
5 3 . 8  
4 4 . 2  
4 0 . 1  
2 7 . 3  
4 7 . 5  

1 4 8 . 1  
2 4 . 3  
1 9 . 4 =  
1 4 . 7 ~  
1 5 . 0 d  
1 ~ 5 . 8 ~  
1 7 .  se 

1 0 9 . 5  
1 9 . 7 ~  

T a b l e  1  

2 2 . 1  2 2 . 1  2 3 . 7 d  
~ 7 . 5 ~  1 7 .  2 5 . 7  

d  

l 3 c - I i h I ~  C h e m i c a l  S h i f t s  l C D C 1  ) 
3  

a , b , c , d , e :  Values wi th  t h e  same s u p e r s c r i p t  may be in terchanged 

i n  t h e  v e r t i c a l  column. 
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