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I s o l a t i o n  of C o m m i s t e r o n e ,  a N e w  P h y t o e c d y s o n e  

A r e p o r t  2 o n  t h e  s u p p o s e d  e f f e c t i v e  c o n t r o l  of  c a n c e r  
of  t h e  b r e a s t  t h r o u g h  t h e  e x t e r n a l  a p p l i c a t i o n  of  a 
p o u l t i c e  p r e p a r e d  f r o m  t h e  h e r b  Cyanotis vaga (Lour . )  
S c h u l t e s  a ( C o m m e l i n a c e a e ;  C h i n e s e  n a m e  ' q u e  che  h o n g ' ,  
t o n g u e  of  a roos t e r )  h a s  i n d u c e d  u s  to  u n d e r t a k e  t h e  
p r e s e n t  c h e m i c a l  s t u d y .  I t  is f u r t h e r  r e p o r t e d  t h a t  a 
d e c o c t i o n  of  t h i s  p l a n t  r e l i eve s  h i g h  f e v e r  a n d  c a u s e s  a 
f ee l ing  o f  w e l l - b e i n g  o r  e l a t i on .  

V e r y  l i t t l e  w o r k  h a s  b e e n  d o n e  o n  t h e  C o m m e l i n a c e a e .  
T h e  f l o w e r s  of  C. communis a r e  r e p o r t e d  4 to  c o n t a i n  
c o m m e l i n i n ,  a c r y s t a l l i n e  b l u e  m e t a l l o a n t h o c y a n i n  be -  
l i eved  to  c o n s i s t  of  4 m o l e c u l e s  of  a w o k i n i n  ( d e l p h i n i d i n e -  
3 , 5 - d i g l u c o s i d e  p l u s  c o u m a r i c  a c i d  h e l d  t o g e t h e r  w i t h  
o n e  a t o m  of  m a g n e s i u m  a n d  w e a k l y  l i n k e d  t o  a y e l l o w i s h  
s u b s t a n c e  of  u n k n o w n  s t r u c t u r e ) .  

I n  t h e  p r e s e n t  s t u d y ,  t h e  c o m m i n u t e d  l e a v e s  o f  Cya- 
~otis vaga were  e x t r a c t e d  in  a s o x h l e t  f i r s t  w i t h  n - h e x a n e  
a n d  a f t e r w a r d s  w i t h  b e n z e n e .  C h r o m a t o g r a p h y  of  t h e  
v a c u u m  d i s t i l l a t i o n  r e s i d u e  o f  b e n z e n e  on  s i l i ca  gel  
( 70 -325  m e s h ,  E.  Merck )  a n d  e l u t i o n  w i t h  e t h y l a c e t a t e  
y i e lded ,  in  t h e  m i d d l e  f r a c t i o n s ,  co lo r less  p r i s m s  m e l t i n g  
a t  1 4 6 - 1 5 1 ~  in  a b o u t  0 . 7 %  y ie ld .  T h e  c r y s t a l s  w e r e  
s l i g h t l y  s o l u b l e  in  b e n z e n e  a n d  c h l o r o f o r m ,  a n d  m o d e r -  
a t e l y  s o l u b l e  in  a c e t o n e ,  m e t h a n o l  a n d  e t h a n o l .  T h e y  
w e r e  c h r o m a t o g r a p h i c a l l y  u n i f o r m :  Si l ica  gel  G:  R f  0.37 
( ace tone ) ,  0.55 ( e t h y l a c e t a t e ) ,  0.7 ( e t hano l ) .  

T h e  s p e c t r o m e t r i c  p r o p e r t i e s  of  t h i s  s u b s t a n c e ,  fo r  
w h i c h  we  p r o p o s e  t h e  n a m e  c o m m i s t e r o n e ,  s u g g e s t  
s t r o n g l y  t h a t  i t  is e i t h e r  t h e  i n s e c t - m o u l t i n g  h o r m o n e  
2 0 - h y d r o x y - e c d y s o n e  ~ ( v a r i o u s l y  n a m e d  ' c r u s t e c d y s o n e ' ,  
' e c d y s t e r o n e ' ,  ' p o l y p o d i n e  A ' ) ,  or  a s t e r e o i s o m e r .  
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T h e  I R - s p e c t r u m  is c h a r a c t e r i z e d  b y  a n  i n t e n s e  a b s o r p -  
t i o n  c e n t e r e d  a t  3400 c m  -~ ( v O H )  a n d  a c a r b o n y l  a b -  
s o r p t i o n  a t  1660 c m  -1 ( f l , ~ - d i s u b s t i t u t e d  enone ) .  T h i s  
e n o n e  g r o u p i n g  is c o n f i r m e d  b y  t h e  U V - a b s o r p t i o n  a t  
244 n m  (e = 10,500,  MeOI-I).  T h e  m a s s  s p e c t r u m  6 s h o w s  
a w e a k  m o l e c u l a r  i on  M+ a t  m/e 480 a n d  a s e r i e s  o f  p e a k s  
at m/e 462 ( M - H 2 0 ) ,  444  ( M - 2 H 2 0 ) ,  426 ( M - 3 H 2 0 )  a n d  
408 (M-4HeO) ,  w h i c h  h a v e  b e e n  r e p o r t e d  to  be  c h a r a c -  
t e r i s t i c  o f  c r u s t e c d y s o n e  (I) ~,7,s a n d  i t s  i s o m e r s  22- i so-  
c r u s t e c d y s o n e  9 a n d  p t e r o s t e r o n e  (2, 3, 14, 20, 22, 2 4 - H e x a -  
h y d r o x y - c o p r o s t - 7 - e n - 6 - o n )  ~0. H i g h  r e s o l u t i o n  m a s s  m e a s -  
u r e m e n t  of  p e a k  m/e  462 (M-H20)  s h o w s  t h a t  c o m m i s t e -  
t o n e  i t se l f  h a s  t h e  m o l e c u l a r  f o r m u l a  C27H4~O 7. W e  a l so  
f i nd  p e a k s  a t  m/e 99 ( p a r e n t  peak )  a n d  a t  m/e 81 (35% 
r e l a t i v e  i n t e n s i t y ) ,  c o r r e s p o n d i n g  t o  s ide  c h a i n  c l e a v a g e  
a t  C20/C22 (F igure ) ,  a s  wel l  as  t h e  n u c l e a r  f r a g m e n t  a t  
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Table I. Mass spectral 6 data of commisterone, isolated from Cyanotis vaga 

role Exact  mass Composition 

Found Calculated 

Origin Metastable ion, m* 

Found Calculated 

462 462.2980 462.2981 C27H420 s M-H20 
444 C2rH4005 M-2H20 
426 426.2772 426.2770 C27HasO 4 444-H20 
408 C2rHa603 426-H~O 
363 363.2172 363.2171 C21HalO s 
345 C21H~90 a 363-H20 
327 CaH2703 345-H~O 
309 C~1H250 ~ 327-H20 (?) 
300 300.1730 300.1725 CI9H2403 
285 285.1849 (73%) 285.1854 C19H250 z 

285.1488 (27%) 285.1491 ClsH2103 
269 269.1544 269.1541 ClsH~IO2 
250 250.1565 250.1569 C15He203 

99 99.0810 (86%) 99.0810 C6Hll O 
99.0446 (14%) 99.0446 CsHTO 2 

143 CsH1402 
125 CsH120 143-H20 

81 C6H 9 99-H20 

408.8 
390.7 

328.0 
310.2 
292.5 

109.3 
66.25 

408.73 
390.76 

327.89 
309.94 
291.99 

109.27 
66.27 
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m/e 363 (C~tt-IalOs) p roduced  by  th i s  cleavage.  I n  addi t ion ,  
we also f ind  f r a g m e n t s  a t  m/e 345 (C21H~904, 363-HiO, 
m* 328.0), 327 (C21H~vOa, 345-H~O, In* 310.2), 300 
(C~,He,Oa), all of wh ich  c o n s t i t u t e  cha rac t e r i s t i c  f lag-  
m e n t s  o b t a i n e d  w i t h  c rus t ecdysone  ~,11. These  a n d  o the r  
s igni f icant  peaks  are r ep roduced  in Tab le  I. 

On the  basis  of t he  spect roscopic  d a t a  a n d  me l t i ng  
points ,  c o m m i s t e r o n e  (rap 146-15 t  ~ is no t  iden t i ca l  w i t h  
a n y  of t h e  re la ted  c o m p o u n d s  w i t h  molecu la r  fo rmula  
of C2vH~Ov, w i t h  i n sec t -mou l t i ng  p roper t i e s  so far  
r epo r t ed :  c rus t ecdysone  (I), m p  235-236 ~ 22-isocrust-  
ecdysone,  m p  259-260~ p te ros te rone ,  m p  229-230 ~176 
inokos terone ,  m p  255 (decomp.) ~,  and  p o n a s t e r o n e  C, 
m p  270-272 ~ P t e r o s t e r o n e  1~ and  p o n a s t e r o n e  C ~a 
would  be  exc luded  since t h e y  give doub le t s  a t  9.00 
(J = 6, pyr idine) ,  whi le  c o m m i s t e r o n e  as also c rus t -  
ecdysone  *~ give s ingle ts  a t  8.91 *~ a n d  8.8716 respect ively .  

Compar i son  of t he  I R - s p e c t r u m  of c o m m i s t e r o n e  w i t h  
t h a t  of c rus tecdysone  a in K B r  shows essent ia l  i d e n t i t y  

in t h e  reg ion  400-1500 cm 1 b u t  g rea t  d i s s imi la r i ty  in  
t h e  f inge rp r in t  region.  Similar ly ,  compar i son  of t h e  
N M R - s p e c t r a  of the  2 c o m p o u n d s  shows close resem- 
b lance  b u t  no t  i d e n t i t y  of t he  r e sonance  s ignals  of pr in-  
cipal  groups  (Table  II) .  

F r o m  the  foregoing in fo rmat ion ,  we infer  t h a t  com- 
mis t e rone  has  the  same skele ta l  and  side cha in  s~ructure  
as c rus t ecdysone  a n d  m u s t  be  s te reoisomer ie  w i t h  i~. 
W o r k  is now in p r o g r e s s  on  the  s t e r eochemis t ry  of com- 
mis t e rone  ~v. 

Zusammen/assung. Aus den  ze rk le ine r t en  Bl{i t tern von  
Cyanotis vaga (Commelinaeeae)  wurde  d u r c h  Benzol-  
e x t r a k t i o n  u n d  C h r o m a t o g r a p h i e  m i t  Sil ikagel  eine neue  
S u b s t a n z  isol ier t :  C~vH4407 (Sp. 146-151~ die n a c h  den  
s p e k t r o m e t r i s c h e n  D a t e n  (IR, NMR,  UV, MS) m i t  dem 
I n s e k t e n h o r m o n  E c d y s t e r o n  s te reo isomer  ist. 

A. C. SANTOS 18, 2V~. T. CHUA 19, 
N. EUFEMIO 18 and  C. ABELA is 

Table II. Proton chernical shifts of commisterone and crustccdysone 
in -g values, relative to TMS 

National Research Council o/ the Philippines 
Diliman, ~. C. (Philippines), 6 April 7970. 

Compound C-18, C-19 O-H H-7 C-26, 

Crustecdysone 14,16 9.18 (3 H) 5.43 (1 H) 4.35 8.87 (9 H) 
9.10 (3 H) 5.66 (2 H) 

5.79 (1 H) 
5.91 (1 H) 
6.50 (1 H) 

Commisterone 15 9.21 (3 H) 5s (1 H) 4.32 8.91 (9 H) 
9.15 (3 H) 5.56 (1 H) 

5.64 (2 H) 
5.85 (1 H) 
6.41 (1 H) 
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using hexamethyldisiloxane (HMDS) as internal standard. Value 
given has been corrected to give chemical shift relative to tetra- 
methylsilane. 
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The  Tota l  S y n t h e s i s  of R a c e m i c  C r y p t o s p o r i o p s i n ,  a F u n g i t o x i c  Ant ib io t i c  

Synthes i s  of a raoemic  d i h y d r o  d e r i v a t i v e  (I, R=H)  
of t he  fungi tox ic  m e t a b o l i t e  c ryp tospor iops in  I I  1,~, b y  
a four-s tep  sequence  invo lv ing  ske le ta l  r e a r r a n g e m e n t  of 
mela-n-propyl p h e n o l  t h r o u g h  t he  agency  of a lka l ine  
hypochlor i t e ,  has  r ecen t ly  been  r epo r t ed  a. Convers ion  
of s y n t h e t i c  d i h y d r o c r y p t o s p o r i o p s i n  to  racemic  c ryp to -  
spor iops in  has  n o ~  been  realized,  c o n s t i t u t i n g  a t o t a l  
syn thes i s  of ~he an t ib io t i c .  

R e a c t i o n  w i th  d i m e t h y l f o r m a m i d e  ~ p r o v e d  to be  t h e  
m o s t  effect ive m e t h o d  for conve r t i ng  I (R_Br)  to  r acemic  
c ryp tospor iops in .  A t t e m p t s  to  effect t he  requ i red  dehy-  
d r o b r o m i n a t i o n  u n d e r  a v a r i e t y  of o the r  cond i t ions  were 
a t t e n d e d  b y  ex tens ive  decomposi t ion .  Thus,  a so lu t ion  
of I ( R - B r )  (1.03 raM) in d ry  d i m e t h y l f o r m a m i d e  (5 ml) 
was  h e a t e d  a t  135-140~ for 20 m i n  in a n i t rogen  
a tmosphe re .  P r e p a r a t i v e  layer  c h r o m a t o g r a p h y  of t h e  

0 0 

R/I GOOBH~ HaC/ BOOgH~ 
HaO / 

S y n t h e t i c  d i h y d r o c r y p t o s p o r i o p s i n  3 was c o n v e r t e d  in 
98% y i e l d  to  t he  crude  c rys ta l l ine  allylic b r omide  I 
(R=Br) b y  t he  WOHL-ZIEGLER reac t i on  4. A sample ,  
recrys ta l l ized  f rom cyclohexane ,  h a d  m p  116-121~ i t  
d i sp layed  a molecu la r  ion a t  m/e 344 (wi th  a p p r o p r i a t e  
isotope peaks  s) in t he  mass  spec t rum,  and  U V  ~max (ETCH) 
a t  252 n m  (e 7500). 
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