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Abstract-  Three novel  d i te rpeno ids ,  scu lponeat in  A ,  B, and C have been i s o l a t e d  from 

the leaves of Rabdosia scuZponeatu (Van io t )  Hara and t h e i r  s t r u c t u r e s  were deduced 

from spect roscop ic  and chemical evidence. 

I n  the  con t i nu ing  search f o r  b i o l o g i c a l l y  a o t i v e  p r i n c i p l e s  o f  Rabdosia p l a n t s  (Labiatae),  we have 

i s o l a t e d  th ree  new novel  d i te rpeno ids ,  scu lponeat in  A ( I ) ,  B (2 ) .  and C (7) together w i t h  known 

1 2 enmein from t h e  leaves o f  Rabdosio scutponeata (Van io t )  Hara c o l l e c t e d  i n  Yunnan, China. 

~ c u l p o n e a t i n  A (1)  and C (7 )  showed an a n t i n e o p l a s t i c  a c t i v i t y  on some t ransp lan tab le  animal tumors 

such as P-388, S-180 and E C S . ~  Th is  paper descr ibes t h e  s t r u c t u r e  e l u c i d a t i o n  o f  new compounds 

having a unique a c e t a l i c  s t r u c t u r e .  

Sculponeat in A ( I ) ,  C20H2406, mp > 300°C, [ a l i 5  -139' (c  0.21, C5H5N), conta ins  a f i v e  membered 

ketone conjugated w i t h  an em-methylene group [Amax (EtOH) 230 nm (E 7030); vma? 1738 and 1637 cm-l; 

5 'H NMR 6H 5.38 and 6.04 (each lH, b r .5 ) ;  13c NMR ( d 6 - 0 ~ ~ 0 ) '  6C 118.1 ( t ) ,  149.9 (s)(exo-methylene) 

and 200.0 (ketone)] ,  a 6-lactone[vmax 1700 cm-l; 6H 5.62 (lH, dd, J 6 and 10 Hz); 6C 170.4 (s,  

- 0 G - ) ,  78.1 (d,  >CH-OCO-)I, an ace ta l  [SH 6.13 (TH, d, J 5 Hz); SC 110.3 (d)], a secondary 

hydroxy l  group [6H 6.95 ( lH,  br.d, OH) and 4.58 (lH, dd, J 4 and 5 Hz, on add i t i on  o f  D20); 

6C 64.1 (d l ] ,  two oxygenated methylene groups [SH 3.47 and 4.08 (each lH, ABq, J 8 Hz), and 

4.18 and 4.34 (each lH, ABq, J 10 Hz); 6C 71.3 ( t )  and 76.1 ( t ) ] ,  and a t e r t i a r y  methyl  group 

[6H 1.06 (3H, 5) ;  6C 30.0 (q)]. The 13c NMR spectrum o f  1 (Table I )  a l so  showed the presence of 

1 a d d i t i o n a l  groups: four methylenes, t h r e e  methines, and three quaternary carbons. Prec ise  H- 

sp in -sp in  decoup l ing  experiments (The assignments based on t h e  r e s u l t s  were sunmarized i n  Table 11) 

revea led the presence o f  the  p a r t i a l  s t ruc tu res  (A) and (6).  From t h e  above mentioned r e s u l t s ,  



together w i t h  the cons iderat ion o f  t he  s t ruc tu res  of d i terpenoids i s o l a t e d  so f a r  from the  genus 

~ a b d o s i a , ~  we presumed the  p a r t i a l  s t r u c t u r e  (C) having B-seco-ent-kaurene skeleton. Consequently, 

o n l y  one hydroxyl group i n  1 should he loca ted  a t  C-11. The con f igu ra t i on  was assigned t o  be 8 and 

the  C-ring was presumed t o  take a boat conformation from the  fo l lowing spect ra l  data: The s igna l  due 

t o  11-H appeared as dd (JgSll 4 Hz, J12a,ll 5 Hz, J128,11 0 Hz) and the  s igna ls  due t o  14%-H (SH 

3.62) and 16-H (SH 5.62) suffered abnormal downfield s h i f t .  Ace ty la t i on  [Ac20-C5H5NI o f  1 gave the  

monoacetate (3).  CZ2Hz6O7, mp > 300' C [6H 2.97 (d, J 11 Hz, 14%-H)]. Ox idat ion o f  1 w i t h  Beckmann 

1 mix ture (K2Cr207-H2SOq) afforded the  d i m e  (4),  C20H2206, mp 280-283' C. I n  t h e  H NMR spectrum o f  

4, t he  s igna ls  due t o  9a-H, 58-H, 12a-H, and 1 4 5 4  sh i f t ed  t o  SH 3.88 (s) ,  3.14 (d, J 5 Hz), 2.92 

(d, J 10 Hz) and 2.31 (d, J 11 Hz), respec t i ve l y .  On the  o ther  hand, i r r a d i a t i o n  a t  t he  frequency 

1 of 11-H, an NOE (18%) was observed f o r  5-H i n  the  H NMR spectrum o f  1. Accordingly,  sculponeat in A 

7 has an almost same s t r u c t u r e  as t h a t  o f  nodosin (6) except f o r  hemiacetal po r t i on .  The aceta l  

s t ruc tu re  (D) was deduced fo r  sculponeat in A (1)  from the f o l l o w i n g  discussion: One o f  the  gem- 

dimethyl groups a t  C-4 was presumed t o  be oxygenated from the  fac t  t h a t  sculponeat in A has on ly  one 

1 t e r t i a r y  methyl group and two oxygenated methylene groups i n  t h e  s t ruc tu re ;  I n  the H NMR spectrum, 

1 showed a coupl ing constant, J 5 Hz, i n  con t ras t  t o  t h a t  ( JSs6  = 0 Hz) o f  nodosin (6) ;  One more 
5,6 

r i n g  i s  needed t o  f u l f i l l  t he  degree of unsaturat ion; An NOE (11%) was observed f o r  5-H and no NOE 

was observed f o r  20-HZ, on i r r a d i a t i o n  o f  the frequency o f  t he  t e r t i a r y  methyl group. A d d i t i o n a l l y ,  

t he  dihydro-compound (5) showed a negat ive Cotton e f fec t  i n  CD ( M ~ O H ) [ A E ~ ~ ~  -0.491.~ On the  basis 

of these data, t he  s t r u c t u r e  of sculponeat in A was e luc idated as 1. 

Sculponeatin B (21, CZOHZ6O6. mp 244-246O C, -109" (c 0.14, C5H5N) showed no absorpt ion maximum 

1 above 220 nm i n  the  UV and absorpt ions a t  3420, 1730, and 1640 cm-' i n  the  IR spectra. The H- 

(Table 11) and I% NMR (d6-DMSO) (Table I )  spectra suggested t h a t  sculponeat in B i s  an a l l y l i c  a l -  

cohol i n  which the ketone a t  C-15 i n  1 i s  reduced t o  an a lcohol .  I n  f a c t ,  new NMR s igna ls  [SH 5.71 

(br.s,  >Cl-OH) and SC 77.6 ( d l ]  were observed i n  2 ins tead of t he  s igna l  due t o  a ketone group i n  1 

and ox ida t ion  o f  2 w i t h  Beckmann m ix tu re  gave the  d iketone (4). The con f igu ra t i on  o f  t he  hydroxyl  

group a t  C-15 was presumed as a from the  f a c t  t h a t  the  s igna l  due t o  9-H resonated ca. 0.55 ppm 

downfield compared w i t h  t h a t  o f  1 and was confirmed by ob ta in ing  dihydrosculponeat in A (5)  when 2 

was treated under the  condi t ions of Garryfol ine-Cuauchichicine rearrangement.' On the  basis o f  these 

f indings, the  s t r u c t u r e  of sculponeat in B was deduced as 2. 

Sculponeatin c (71, c ~ ~ H ~ ~ o ~ ,  mp 292-294' C, [a]: -163' (c 0.21, c ~ H ~ N ) ,  showed an absorpt ion 

maximum a t  231 nm (E 7410) i n  the  UV and absorpt ions a t  3450, 1745, 1702, and 1640 cm" i n  the IR 

1 13 spectra. The H and. C NMR data were sumnarized i n  the  Table I 1  and I, respect ive ly .  The above men- 

t i oned  spect ra l  data are very s i m i l a r  t o  those of sculponeat in A (1) .  Treatment o f  dihydro-compound 
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Tab le  I. NMR Oata of  S c u l ~ o n e a t i n  A(11. B(21. and C171* 

Tab le  11. 'H NMR Oata o f  Scu lponeat in  A(] ) ,  8 (2 ) ,  and C(7)* 

A(11 B(21 C171 

I - H  
5-H 
6-H 
9-H 

11-H 
12a-H 
128-H 

13-H 
14a-H 
148-H 

15-H 
17-Ha 
17-Hb 
19-Ha 
19-Hb 
20-lia 
20-Hb 

Me(18) 
11-OH 

'I 5 
-c- 

16 
m- b-0-c- 0- + 

I 
A H H  

~ .. 

* 6 ( m u l t i p l i c i t y ,  coup l i ng  cons t .  i n  Hz), i n  C5D5N (c) 
** a f t e r  020 t r ea tmen t  

7: R=CH2 6 

8 :  R=a-Me, B-H 



(a),  obtained by c a t a l y t i c  hydrogenation, w i t h  15% HC1-MeOH gave d ihydroscu lponeat in  A (5), show- 

i n g  tha t  scu lponeat in  C has t h e  same oxygenat ion p a t t e r n  w i t h  t h a t  of scu lponeat in  A (1 ) .  I n  t h e  

'H NMR spectrum o f  7, a s i gna l  (GH 4.64, lH, ddd, J 1, 1, and 3 Hz) due t o  a pro ton a t tached t o  a 

carbon having an oxygen f u n c t i o n  was observed i ns tead  o f  t h e  s i gna l  [SH 5.62, lH, dd, J 6 and 10 

Hz, 1-HI found i n  t h a t  of 1. A long-range coup l i ng  was a l s o  observed between 9-H and 20-H1 v i a  W 

l e t t e r  theory.  On i r r a d i a t i o n  of 48-methyl group, an NOE (14%) was observed f o r  9-H. From t h e  

above mentioned data, a 6- lactone was presumed t o  be formed through C-7 and C-20. F i v e  membered 

e t h e r  l inkage was deduced t o  be formed between C-1 and C-6 from t h e  f a c t  t h a t  t h e  s i g n a l  a t  6 4.64 

was assigned t o  an equa to r i a l  hydrogen from i t s  coup l i ng  constants and was shown t o  couple w i t h  5-H 

( J  1 Hz) v i a  W l e t t e r  theory.  On the bas is  of these f i nd ings ,  t h e  s t r u c t u r e  o f  scu lponeat in  C was 

e luc idated as 7. 

ACKNOWLEDGEMENTS 

The authors a r e  g r a t e f u l  t o  t h e  M i n i s t r y  of Education, Science and Cu l tu re  o f  Japan f o r  a Grant - in -  

A i d  f o r  S c i e n t i f i c  Research (No. 59010040). The authors a l s o  wish t o  express t h e i r  s i nce re  thanks t o  

Mr. Zhou Jun, D i r e c t o r  o f  Kunming I n s t i t u t e  of Botany, and Mr. T. Suzue and Mr. H. Minami, Taiho 

Pharmaceutical Co. L td .  f o r  encouragements throughout t h i s  work. We a re  a l s o  indebted t o  Mr. Y. Umeno 

o f  Taiho Pharmaceutical Co. L td .  f o r  measurements o f  mass spect ra  and Mr. K. Kida of The U n i v e r s i t y  

1 o f  Tokushima f o r  measurements o f  H NMR spect ra .  

REFERENCES AND NOTES 

1 )  T. Kubota, T. Matsuura, T. Tsutsui ,  S. Uyeo, H. I r i e ,  A. Numata, T. F u j i t a ,  and T. Suzuki, 

Tetrahedron, 1966, 2_2, 1659. 

2) H. Hara, Japan J. Bo t . ,  1972, 57, 193. 

3 )  The r e s u l t s  w i l l  be pub l ished elsewhere. 

4)  IR spectra were recorded f o r  KBr d iscs .  

5 )  Unless o therwise noted, NMR spect ra  were recorded f o r  C5D5N s o l u t i o n  us ing te t rame thy l s i l ane  as 

i n te rna l  standard and t h e  chemical s h i f t s  were expressed i n  6 (ppm). The 13c NMR assignments were 

based on a combinat ion of PND, of f - resonance decoupl ing,  s i n g l e  frequency s e l e c t i v e  decoupling, 

and comparisons w i t h  each o the r .  

6 )  E. Fu j i t a ,  Y. Nagao, and M. Node, &temcycZes, 1976, 5, 793. 

7) E. Fu j i t a ,  T. F u j i t a ,  and M. Shibuya, Chm. ~h. BUZZ. ( ~ o k y o i ,  1968, 16, 509. 

8 )  I. Kubo, I .  Miura, T. Kamikawa, T. Isobe, and T. Kubota, Chemistry Le t te r s ,  1977, 1289. 

9 )  M. F. Barns and J. MacMillan, J .  Chem. Bc. ICJ, 1967, 361. 

Received, 5 t h  August, 1985 


