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ANTITUMOR DITERPENOIDS FROM RABOOSIA TRICHOCARPA: TRICHORABDAL E, F, AND H 

AN0 G ACETATE 
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Abstmct -- The s t ruc tu re  determinat ion and conformation o f  antitumor 

di terpenoids, t r ichorabdal  E, F, and H, are described. 

I n  the course of our i nves t iga t ion  of ant i tumor diterpenoids i n  Rabdosia t ~ i c b c a r p a  (Maxim.) 

~ a r a , '  we have i so la ted  two new diterpenoids, tr ichorabdal E (T-E, 11 and H (T-H, 2 )  and other  two - - 
t r ichorabdals  (F and G) as acetates 3 and 4, respect ively.  These natura l  products and t h e i r  d e r i -  - - 
vat ives showed potent i n  v i m  antitumor a c t i v i t y  against Ehr l i ch  ascites carcinoma.' Here, we 

describe s t ruc tu re  e luc ida t ion  o f  these di terpenoids. 

T-E (i),  C22H2808, mp 291°C (decamp.); [a lO  (EtOHl -98.4'; wnax (KBr) 3450, 1740, 1720, 1695, 1640 

cm-l; hmax (EtOH) 229 nm ( E  7700). on ace ty la t ion  w i t h  Ac20-pyridine afforded an acetate 5, mp 229 - 
I b - 231% which was iden t i ca l  w i th  the product derived from t r ichorabdal  D (6) on the treatment - 

w i th  ace t i c  acid. M i l d  ac id  hydro lys is  of 5 gave T-E (1) back, conf irming the s t ruc tu re  of T-E . - - 
1 3 

(1). The H NMR spectrum of T-E (1) showed a complex pattern due t o  an equ i l i b r ium between l a  - - -- 
and l b  i n  the so lu t ion.  4 

-- 
The seven oxygen atoms i n  T-H (2). C22H2807. mp 217 - 219T, [ e l D  t19.4' (MeOH), can be assigned - 

1 t o  a secondary hydroxyl group [wnax (KBr) 3420; H NMR (CDCl?) 6 4.39 (m, lH)], an a-methylene- 

cyclopentanone moiety [Amax (MeOH) 229 tun (E 8850); wnax 1700, 1635 cm-l; 6 5.52 (s, lH) ,  6.04 (s, 

1 HI, a 6-lactone (unax 1740 cm"), an aldehyde group [wax 2850, 2740 cm-l; 6 9.78 (d, l H ,  J = 

5 Hz)], and an acetoxyl group 16 2.00 (s, 3H)l. The s tmcture o f  T-H (2) i nc lud ing  the pos i t i on  - 
5 and stereochemistry o f  the subst i tuents  was determined by i t s  conversion t o  nodosin (7) on the - 

treatment w i t h  hydrochlor ic  acid-acet ic acid. 

T-F and T-G were character ized as acetates 3, C22H2807, mp 221 - 223-C; lu lD - 78.0" (EtOH); unax - 
(CHC13) 3600, 3400, 1755, 1735, 1715, 1640 a?-' ; Amax (EtOH) 228 nm ( E  9400); 'H NMR (C505N) 6 

1.01 (5, 3H, -CH3), 2.20 (s, 3H, -OCOCH3), 2.64 (d, I H ,  J = 5.5 Hz, 5-H), 3.12 (dd, lH, J = 8, 4 

Hz, 13-HI, 3.49. 3.85 (ABq, each lH, J = 8 Hz, 19-Hz), 3.63 (d, lH, J = 11.5 Hz, 14a-H), 4.08 (dd, 

1H.J = 12, 1.5 Hz, 20-HI, 4.48 (m, lH, 11-HI, 5.32 (d,  I H ,  J = 12 Hz, 20-H), 5.46, 6.13 (br s each 



l a  ; R1= H, R Z =  OH - 
l b  ; R1= OH, R2= H - 
5 ; R1= H, R2= OAc .-. 

R' 
3 1 R L =  HI R2= OAC 
w 

9a ; R1= H, R2= OH - 
9b - ; R'= OH, R Z =  H 

6 ; R L =  R2=.0H - 
8 ; R L =  H, R 2 =  OH - 
$ ; R 1 =  OH, R2= H 

lH ,  17-HZ), 6.85 (d, l H ,  J = 5.5 Hz, 6-H) and 4, C24H3008, mp 214 - 215°C; [a lo  -65.2' (EtOH); - 
max ( c H c ~ ~ )  1755, 1730, 1720, 1640 cm-l; hmax ( E ~ O H )  230 nm (E 7700); 'H NMR ( c 5 0 5 ~ )  6 1.17 (s, 

3H, -CH3), 2.03 (s, 3H, -OCOCH3), 2.18 (s, 3H;-0COCH3), 2.40 (d, lH, J = 12 Hz, 14-H), 2.62 

(br d, lH,  J = 5.5 Hz, 5-H), 2.92 (dd, lH, J = 9, 4 Hz, 13-H), 3.69, 3.78 (ABq, each lH, J = 8 Hz, 

19-Hz). 3.90 (dd, lH, J = 12, 2 Hz, 20-HI, 4.24 (d, lH, J = 12 Hz, 20-H), 5.13 (dd, lH, J = 12, 4 

Hz, 3-H), 5.42, 6.09 (s, each lH, 17-Hz), 6.80 (d, l H ,  J = 5.5 Hz, 6-H). The known diterpene, 

trichorabdal B (!)la was treated w i t h  aqueous hydrochlor ic ac id i n  tetrahydrofuran fol lowed by 

acetylat ion t o  afford an acetate which was iden t i ca l  w i t h  T-F acetate (3). Thus, the s t ructure - 
6 3 for  T-F acetate was confirmed. T-F acetate (3) was reverted t o  T-F (9) on ac id ic  hydrolysis, - " 

which ind icated tha t  no skeleta l  rearrangement took place during ace ty la t ion  and hydrolysis. 

T-F (9) ex is ts  as a mixture of 9.3 and 9b as i n  the case o f  T-E (1). when i t  i s  dissolved i n  the "- "- - 
solvent. Though the s t ructure of T-G acetate (4) was confirmed by the conversion from t r i cho-  

" 

rabdal C ( 1 0 ) ' ~  on treatment w i t h  acet ic  acid, the s t ructure of T-G i t s e l f  remains t o  be c l a r i f i e d .  -, 

It has been reported t h a t  the r i n g  A of t r ichorabdal  C (10) ex is ts  i n  the cha i r  form A w i t h  the -" 
a x i a l l y  or iented C(20) as i n  the case of normal kaurene-type diterpenoids. lb On the other hand, 
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the r i n g  A o f  T-8 @ ) l a  and 1-D ( 6 ) l b  takes another chair fonn B i n  which t h e  C(20) i s  equator ia l .  

Thus, a comnent on the  conformation should be necessary t o  descr ibe the  complete s t ruc tu re  of 

t r ichorabdals .  

It fol lows from t h e  coupl ing pa t te rn  (6 5.16 ppn, dd, J = 11, 4 Hz f o r  5 and 6 5.13 ppn, dd, J = - 
1 12, 4 Hz f o r  4) o f  the H NMR s ignal  of 3-H t h a t  t h e  proton a t  C(3) i s  a x i a l l y  o r ien ted  i n  T-E 

acetate  (5) and T-G acetate  (4) .  This ind icates t h a t  r ing A o f  4 and 5 e x i s t s  as a cha i r  form 8. 
" - - 

8 An X-ray c rys ta l l og raph ic  determinat ion showed t h a t  r i ng  A i n  T-F acetate  (3) took the same - 
conformation as 4 and 5. T-H (2) has the  r i n g  A of  normal cha i r  form A, because 1-H appeared as a 

broad t r i p l e t  w i t h  J = 8 Hz a t  S 5.70 ppm, suggesting the a x i a l  nature of t h i s  proton. 
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