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e x t r a c ts  f r o m  m e d ic in a l  p la n ts  a s  a n t i - i n f l a m m a t o r y  a g e n ts .  P la n ta .  M e d . 5 6

M c C h e s n e y ,  J .D .  a n d  S i l v e i r a ,  E .R .  1 9 8 9 . 1 2 - h y d r o x y h a r d w ic k i i c  a c id  a n d

s o n d e r ia n ia l ,  n e o - c le r o d a n e s  f r o m  Croton sonderianus. P h y t o c h e m is t r y  2 8 :  

3 4 1 1 - 3 4 1 4 .

M c C h e s n e y ,  J .D .  a n d  S i l v e i r a ,  E .R .  1 9 9 0 . £ « / - c le r o d a n e s  o f  C roton sonderianus. 
F i t o t e r a p ia  6 1 :  1 7 2 -1 7 5 .  ( C A  1 1 4 : 9 8 1 3 3 r ) .

M o n t e ,  F .J .Q . ,  A n d r a d e ,  C .H .S .  a n d  C r a v e i r o ,  A . A .  1 9 8 4 . N e w  t e t r a c y c l i c  

d i te r p e n e s  f r o m  Croton argyrophylloides. J . N a t .  P r o d . 4 7 :  5 5 - 5 8 .

M o n t e ,  F .J .Q . ,  D a n ta s ,  E .M .G .  a n d  B r a z ,  R . 1 9 8 8 . N e w  d i t e r p e n o id s  f r o m  Croton  
argyrophylloides. P h y t o c h e m is t r y  2 7 :  3 2 0 9 - 3 2 1 2 .
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M o r i t a ,  H .  a n d  I t o k a w a ,  H .  1 9 8 8 . C y t o t o x i c  a n d  a n t i f u n g a l  d i t e r p e n e s  f r o m  th e  

s e e d s  o f  A lpinia  galanga. P la n ta .  M e d . 5 4 :  1 1 7 -1 2 0 .

M o s s a ,  J.s. et al. 1 9 8 5 . S a u d in ,  a  h y p o g ly c e m ic  d i t e r p e n o id  w i t h  a  n o v e l  6 ,7 -  

s e c o la b d a n e  c a r b o n  s k e le to n ,  f r o m  Cluytia richardiana. J. O r e ,  C h e m . 5 0 :  

9 1 6 - 9 1 8 .

M o u l i s ,  c., B o n ,  M . ,  J a u d ,  J. a n d  F o u ra s te ,  I .  1 9 9 2 . C r o v a t in ,  a  f u r a n o id  d i t e r p e n e  

f r o m  Croton levât il. P h y t o c h e m is t r y  3 1 :  1 4 2 1 -1 4 2 3 .

M o u r a ,  V . L . A . ,  M o n t e ,  F .J .O . a n d  B r a z  F ih o ,  R . 1 9 9 0 . A  n e w  c a s b a n e - t y p e  

d i t e r p e n o id  f r o m  Croton nepetaefolius. J . N a t .  P r o d . 5 3 :  1 5 6 6 - 1 5 7 1 .

M u k h e r je e ,  J. 1 9 6 9 . C h e m ic a l  e x a m in a t io n  o f  Croton tiglium. I n d ia n  J, A p p l ,  

C h e m , 3 2 : 2 1 1 - 2 1 2 .

O g is o ,  A .  et al. 1 9 7 8 . I s o la t io n  a n d  s t r u c t u r e  o f  a n t ip e p t ic  u lc e r  d i t e r p e n e  f r o m  

T h a i  m e d ic in a l  p la n t .  C h e m  P h a rm , B u l l .  2 6 : 3 1 1 7 - 3 1 2 3 .

R a o ,  P . s., S a c h d e v ,  G . P . ,  S e s h a d r  , T .  R . a n d  S in g h ,  H .  B .  1 9 6 8 . I s o la t i o n  a n d

c o n s t i t u t io n  o f  o b lo n g i f o l i o l ,  a  n e w  d i te r p e n e  o f  C roton oblongifolius R o x b .  

T e t r a h e d r o n  L e t t .  4 5 :  4 6 8 5 - 4 6 8 8 .

R o d r ig u e z - F la h n ,  L . ,  R o d r ig u e z ,  J  J. a n d  R o m o ,  J. 1 9 7 5 . I s o la t i o n  a n d  s t r u c t u r e  o f  

d r a c o n in .  R e v .  L a t in o a m ,  Q u im . 6 : 1 2 3 -1 2 6 .  ( C A  8 4 : 5 6 4 8 5 p ) .

R o d r ig u e z - H a h n ,  L . ,  V a le n c ia ,  A . ,  S a u c e d o , R . ,  D ia z ,  E . a n d  N e g r o n ,  G . 1 9 8 1 .  

S e p a r a t io n  a n d  s t r u c tu r e  o f  th e  c h e m ic a l  c o m p o n e n ts  o f  C roton  
pyram idalis. R e v .  L a t in o a m .  Q u im . 1 2 : 1 6 -1 9 .  ( C A  9 4 :  2 0 5 4 0 2 v ) .

R o e n g s u m r a n ,  ร . ,  A c h a y in d e e ,  ร . .  P e ts o m , A . ,  P u d h o m ,  K . ,  S in g t o t h o n g ,  p . ,  

S u ra c h e ta p a n ,  c . a n d  V i l a i v a n ,  T .  1 9 9 8 a . T w o  n e w  c e m b r a n o id s  f r o m  

C roton oblongifolius. J. N a t .  P r o d . 6 1 : 6 5 2 - 6 5 4 .

R o e n g s u m r a n ,  ร . ,  L u a n g d i lo k ,  พ ,  P e ts o m , A . ,  P r a r u g g a m o ,  ร . a n d  P e n g p r e c h a ,  ร .  

1 9 8 2 . S t r u c t u r e  o f  s w a s s i r , a  n e w  f u r a n o id  d i t e r p e n e .  J . N a t ,  P r o d . 4 5 :  

7 7 2 - 7 7 3 .

R o e n g s u m r a n ,  ร . ,  P e ts o m ,  A . ,  S o m m it ,  D .  a n d  V i l a i v a n ,  T .  1 9 9 8 b .  L a b d a n e  

d i t e r p e n o id s  f r o m  Croton oblongifolius. P h y t o c h e m is t r y  5 0 :  4 4 9 - 4 5 3 .

R o ja s ,  E .T .  a n d  R o d r ig u e z - H a h n ,  L .  1 9 7 8 . N iv e n o l i d e ,  a  d i t e r p e n e la c t o n e  f r o m  

Croton niveus. P h y t o c h e m is t r y  1 7 : 5 7 4 - 5 7 5 .
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S a t is h ,  ร . a n d  B h a k u n i ,  D . s .  1 9 7 2 . C o n s t i t u e n t s  o f  I n d ia n  a n d  o th e r  p la n ts .  

P h y to c h e m is t r y  1 1 : 2 8 8 8 - 2 8 9 0 .

S a to , A . ,  O g is o ,  A .  a n d  K u w a n o ,  H .  1 9 8 0 . A c y c l i c  d i te r p e n e s  f r o m  C roton  
kerrii. P h y t o c h e m is t r y  1 9 : 2 2 0 7 - 2 2 0 9 .

S c h n e id e r ,  c ,  B r e i tm a ie r ,  E . ,  B a y m a ,  J .d e  c . ,  D e  F ra n c a ,  L .F . ,  K n e i f e l ,  H .  a n d

K r e b s ,  H a n s - C h r is t o p h .  1 9 9 5 . M a r a v u ic  a c id ,  a n e w  s e c o - la b d a n e  d i te r p e n e  

f r o m  Croton m atourensis. L ie b ig s  A n n . ( 4 ) :  7 0 9 - 7 1 0 .  ( C A  1 2 3 : 2 9 6 l o t ) .  

S i lv e i r a ,  E .R .  a n d  M c C h e s n e y ,  J .D .  1 9 9 4 . 6 , 7 - o x y g e n a te d  n e o - c le r o d a n e  f u r a n  

d i te r p e n e s  f r o m  Croton sonderianus. P h y t o c h e m is t r y  3 6 :  1 4 5 7 -1 4 6 3 .

S i r ip o n g ,  P . ,  K o n g k a t h ip ,  B . ,  P r e e c h a n u k o o l ,  K . ,  P ic h a ,  P . ,  T u n s u w a n ,  K .  a n d

T a y lo r ,  w . c .  1 9 9 2 . C y t o t o x i c  d i t e r p e n o id  c o n s t i t u e n t s  f r o m  A ndrographis 
pan icu la ta  N e e s . L e a v e s .  J , S c i.  S o c . T h a i la n d  18 : 1 8 7 -1 9 4 .

S m i t in a n d ,  T .  T h a i  p la n t  n a m e s  ( b o t a n ic a l  n a m e s - v e m a c u la r  n a m e s ) , p . 9 8 .

2 nd e d . B a n g k o k :  F u n n y ,  1 9 8 0 .

T a k a h a s h i ,  ร . ,  K u r a b a y a s h i ,  M . ,  K i t a z a w a ,  E . ,  H a r u y a m a ,  H .  a n d  O g is o ,  A .  1 9 8 3 .  

P la u n o l id e ,  a  f u r a n o id  d i t e r p e n e  f r o m  Croton sublyratus. P h y t o c h e m is t r y  2 2 :  

3 0 2 -3 0 3 .

T a v a r e s  C a r v a lh o ,  J .C . ,  C o s e r  S i lv a ,  M . F . ,  M e n d e s ,  L . ,  K e n u p p ,  B .J .  a n d  S a r t i ,  S .J . 

1 9 9 6 . I n v e s t ig a t io n  o f  a n t i - i n f l a m m a t o r y  a n d  a n t in o c ic e p t iv e  a c t i v i t i e s  o f  

r n m s '- d e h y d r o c r o to n in ,  a  1 9 - n o r - c le r o d a n e  d i te r p e n e  f r o m  Croton cajucara. 
P a r t  I .  P la n ta  M e d . 6 2 :  4 0 2 - 4 0 4 .

T c h is s a m b o u ,  L . ,  C h ia r o n i ,  A . ,  R ic h e ,  c . a n d  K h u o n g - H u u ,  F. 1990.
C r o t o c o r y l i f u r a n  a n d  c r o to h a u m a n o x id e ,  n e w  d i te r p e n e e s  f r o m  C roton  
haumanianus J. L e o n a r d .  T e t r a h e d r o n  4 6 : 5 1 9 9 - 5 2 0 2 .

T o m i t a ,  M L , L e e ,  H .  a n d  N a k a n o ,  T .  1 9 6 5 . A l k a lo i d s  o f  C roton cumingii. 
Y a k u g a k u  Z a s s h i 8 5 :  2 7 6 - 2 7 7 .

U p a d h y a y ,  R .R .  a n d  H e c k e r ,  E . 1 9 7 6 . A  n e w  c r y p t i c  i r r i t a n t  a n d  c o c a r c in o g e n  

f r o m  s e e d s  o f  C roton sparciflorus. P h y t o c h e m is t r y  1 5 : 1 0 7 0 - 1 0 7 2 .

V is e n ,  P .K .S . ,  S h u k la ,  B . ,  P a tn a ik ,  G .K .  a n d  D h a w a n ,  B .N .  1 9 9 3 . A n d r o g r a p h o l i d e  

p r o te c ts  r a t  h e p a to c y te s  a g a in s t  p a r a c e ta m o l- in d u c e d  d a m a g e . 1  

E th n o p h a r m a c o l . 4 0 :  1 3 1 -1 3 6 .
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W i ls o n ,  S .R . ,  N e u b e r t ,  L . A .  a n d  H o f fm a n n ,  J . c .  1 9 7 6 . T h e  c h e m is t r y  o f  th e  

e u p h o rb ia c e a e .  A  n e w  d i te r p e n e  f r o m  Croton californiens. J, A m .  C h e m .  

S o c . 9 8 : 3 6 6 9 - 3 6 7 4 .  ( C A  9 1 : 3 5 7 3 8 c ) .
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Figure 2. E l-m ass spectrum  o f  com pound C O Y 4
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Figure 3. IR spectrum  o f  com pound C O Y 4
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Figure 4. 50 0  M H z 'h  N M R  spectrum  o f  com pound C O Y 4 (in  C D C I3 )
00C5



Figure 5. 50 0  M H z ‘h  N M R  spectrum  o f  com p oun d  C O Y 4 (in  C D C I3 )
(expanded)
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Figure 6 . 125 M H z ,3C N M R  spectrum  o f  com p oun d  C O Y 4 (in  C D C I3 )
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Figure 7. 125 M H z D E P T -90  spectrum  o f  com pound C O Y 4 (in C D C I3 )
00GN
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Figure 8 . 125 M H z D E P T -1 35  spectrum  o f  com p oun d  C 0 Y 4  (in  C D C U )
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Figure 9. 'H -I3C H M Q C  spectrum  o f  com pound C 0 Y 4  (in C D C U )
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Figure lO. 'H -l3C H M Q C spectrum  o f  com pound C O Y 4 (in  C D C I3 )
(expanded  in the range o f  S 'H  0-2 .5  ppm and ร 13C 0 -6 0  ppm)
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Figure l l .  ’H - 1̂  H M Q C  spectrum  o f  com pound C O Y 4 (in C D C I3 )
(expanded in the range o f  8 ]H 4 .4 -6 .9  ppm and ร 13c  106-135  ppm)



Figure 12. 'H -13C H M B C  spectrum  o f  com p oun d  C O Y 4 (in C D C I3 )
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Figure 13. 'H - ,3C H M B C  spectrum  o f  com pound C 0 Y 4  (in  C D C I3 )
(exp an d ed  in the range o f  S 'H  0 .6 -6 .8  ppm and 5 13c  12-60 ppm)
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Figure 14. 'H -^C H M BC  spectrum o f compound C O Y 4 (m  CDCI3)
(expanded in the range o f S'H 0.6-6.8 ppm and 5n c  124-188 ppm)
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Figure 15. 'H -13C HM.BC spectrum  o f  com p oun d  C O Y 4 (in C D C I3 )
(expanded  in the range o f  ร 1H  0 .6 -5  ppm and 8 13c  33 -6 0  ppm )
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Figure 16. 'H -i:,C H M B C  spectrum  o f  com pound C O Y 4 (in C D C I3 )
(expanded in the range o f  S'H  1 .15-2 .45  ppm and s 13c  15-50 ppm)
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Figure 17. 'H -'H  c o s y  spectrum  o f  com pound C O Y 4 (in  C D C I3 )
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Figure 18. E l-m ass spectrum  o f  com p oun d  C O Y  11
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Figure 19. IR spectrum  o f  com pound C O Y 11
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F ig u re  20 . 5 0 0  M H z  !H  N M R  s p e c t r u m  o f  c o m p o u n d  C O Y 1 1  ( in  C D C I3)
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Figure 21. 500 M H z 'h  N M R  spectrum o f compound C O Y ll( in  CDCI3) 
(expanded in the range o f ô 'H  0.75-2 ppm)
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Figure 22. 50 0  M H z 'h  N M R  spectrum  o f  com p oun d  C O Y ll ( in  C D C I3)
(exp an d ed  in the range o f  S ’H 2 .7 4 -7 .2  ppm )
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Figure 23. 125 M H z 13c  N  M R  spectrum  o f  com p ou n d  C 0 Y 1 1  (in  C D C I3 )
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Figure 24. 75 M H z DEPT-90 spectrum o f compound CO Y 11 (in CDCI3)



Figure 25. 75 M H z DEPT-135 spectrum o f compound C O Y l l ( in  CDCI3)
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Figure 26. 'H -l1C H M Q C  spectrum  o f  com pound C O Y l l ( i n  C D C I3)
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Figure 27. 'H -b C H M Q C  spectrum  o f  com pound C O Y l l ( i n  C D C I3 )
(expanded in the range o f  S ’H 0 .6 -2 .9  ppm  and 8 l3C 6 -58  ppm )



Figure 28. ’H - i3C H M B C  spectrum  o f  com p oun d  C O Y l l ( in  C D C I3)
o'■ น
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Figure 29. ’H - i3C H M B C  spectrum  o f  com pound C O Y ll  (in C D C I3 )
(expanded in the range o f  8 1H 0 .6 -4 . 8  ppm and 5 I3C 8-58 ppm)
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•Figure 30. ’H -n C H M B C  spectrum  o f  com pound C O Y l l ( i n  C D C I3 )
(exp an d ed  in the range o f  8 'H  0 .5 -7 .5  ppm  and 5 13c  105-155  ppm )



Figure 31. 'H -’H  c o s y  spectrum  o f  com pound C O Y l l ( i n  CDCI3)



Figure 32. ’H -1! !  c o s y  spectrum  o f  com p oun d  C O Y l l ( i n  CDCl.i)
(exp an d ed  in the range o f  S 'h  0 .6 -4 . 8  ppm and ô'H  0 .6 -4 . 8  ppm )



Figure 33. 'H -'H  c o s y  spectrum  o f  com pound C O Y 11 (in  C D C I3 )
(expanded  in the range o f  ô 'H  0 .6 -2 . 8  ppm and S ’H  0 .6 -2 . 8  ppm )



น)Figure 34. El-mass spectrum o f compound COY 10
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Figure 35. IR spectrum of compound COYIO



Figure 36. 500 MFIz 'h NMR spectrum of compound COY10(in CDCI3)
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Figure 37. 500 MHz 'h  NMR spectrum of compound COY10(in CDCI3)
(expanded)



Figure 38. 125 M H z ,3C N M R  spectrum o f compound C O Y 10 (in  CDCI3)
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Figure 39. 75 M H z DEPT-90 spectrum o f compound C O Y 10 (in  CDCI3)
00



OFigure 40. 75 MHz DEPT-135 spectrum of compound COY10(in CDCI3)
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Figure 41. 'H -13C HMQC spectrum of compound COY10(in CDCI3)



Figure 42. *H -13C HM QC spectrum o f compound C O Y 1 0 (in  CDCI3)
(expanded in the range o f Ô1H 0.6-2.9 ppm and 813c  12-58 ppm)



Figure 43. 'H -13C HMBC spectrum of compound COYIO (in CDCI3 )
t oto



Figure 44. 'H -,3C HMBC spectrum of compound COY10(in CDCI3 )
(expanded in the range of S'H 0 .6 -2 .9 ppm and ร13c  12-58 ppm)



Figure 45. 'H -i3C HM.BC spectrum of compound COYlOfin CDCI3)
(expanded in the range of ร1 H 0.6-2.9 ppm and 513c  152-188 ppm)
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F ig u r e  4 6 . 'H - ' jH c o s y  s p e c t r u m  o f  c o m p o u n d  C O Y 1 0 ( i n  C D C I3)
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Figure 47. ’H -’H c o s y  spectaim of compound COY10(in CDCI3)
(expanded in the range o f S'H 0.6-2 8  ppm and 5]H 0.6-2. 8  ppm)
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Figure 48. 'H -1!1! c o s y  spectrum of compound COY10(in CDCI3 )
(expanded in the range of S'H 4.1-5.4 ppm and 5!H 0.8-2. 8  ppm)
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Figure 49. El-mass spectrum of isolate C0Y6
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Figure 50. IR  spectrum o f isolate C O Y 6
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Figure 51. 300 MHz 'h  NMR spectrum of isolate COY6  (in CDCI3 )
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Figure 52. GC chromatogram of isolate C0Y6



Figure 53. El-mass spectrum of isolate COY8
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Figure 54. IR spectrum of isolate COY8



Figure 55. 300 MHz ‘h  NMR spectrum of isolate COY8  (in CDC13) นุ)■ ร
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Figure 56. GC chromatogram of authentic C19-22 long chain alcohols
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Figure 57. GC chromatogram of isolate COY8
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Figure 58. R elationsh ip  b etw een  log  Rt and the num ber o f  carbons o f  
A uthentic long chain  a lcoh ols  and iso late C O Y 8
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