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Abs t rac t  - Four new d i te rpeno ids ,  l o n g i k a u r i n  C, D, E and F w i t h  a n t i b a c t e r i a l  

a c t i v i t y  were i s o l a t e d  frm the leaves o f  ilabdosia Zongituba and t h e i r  s t ruc tu res  

were shown t o  be (3) ,  ( 4 ) ,  (5 )  and (6). r espec t i ve l y .  

Recently, we i s o l a t e d  two new, b i o l o g i c a l l y  a c t i v e  d i te rpeno ids ,  l o n g i k a u r i n  A ( 1 )  and B (2) 

1 2 from the leaves of Rabdosia Zongituba (Miquel)  Hara and determined t h e i r  s t ruc tu res  . Here, we 

3 .  r e p o r t  s t r u c t u r a l  e l uc ida t i ons  o f  f o u r  new o the r  a n t i b a c t e r i a l  d i te rpeno ids ,  l o n g i k a u r i n  C. D, E 

and F, present  as minor cons t i t uen ts  i n  the  same p l a n t .  

Long ikaur in  c (31, C ~ ~ H ~ , , O ~ .  mp 248-Z~O'C, -137.5' (c 0.12, C ~ H ~ N )  has the fo l l ow iny  

constants: Amax (MeOH) 239 nm ( E  9450); vmax4 3450-3075, 1735, 1700, 1640, 1245 cm-l; 'H N M R ~  

(C5D5N) 6 1.33 (s, twt. Me), 1.93 ('s, OAc), 3.98 (ZH, br.s) ,  4.30 ( lH,  dd, J 10 and 6 Hz, changed 

t o  d, J 6.5 Hz by D20 treatment) ,  4.34, 4.62 (each lH, each AB doublets,  J 11 Hz). The 13c N M R ~  

(C5D5N) showed the presence o f  2 -CH20 (6  66.6), 1 >CH(OH) (6 73.4) and 1 a c e t a l i c  carbon (6 96.0) 

together  w i t h  an exo-methylene [6 116.5 ( t )  and 153.8 ( s ) ]  and 2 carbonyl  carbons (6  170.7 and 

210.2). These data, together  w i t h  t h e  f a c t  t h a t  the  dihydro-compound (8 )  showed a negat ive  Cotton 

e f fec t  [Amax(MeOH) nm (+ ) :  316 (-4312), 284 (+I76411 i n  the  ORO, suggest t h a t  l o n g i k a u r i n  C has 

t h e  bas ic  skeleton, ent-76,20-epoxy-kaur-16-en-15-on-7a-o1 ( 7 ) .  The presence of a -CH20Ac group 

1 i n  (3) was i nd i ca ted  by a s i gna l  o f  AB doub le ts  (6 4.34 and 4.62) i n  the  H NMR. This group was 

shown t o  be located a t  C-4a by examinat ion of the  i n t e r n u c l e a r  double resonance (INDOR)~'~ and 

NOE. On mon i to r i ng  6 4.62, INDOR s igna l s  due t o  NOE were observed on 20-H2 ( 6  3.98) and a t e r t .  Me 

group. A hydroxy group i s  present  a t  C-68 judg ing from the coup l ing  p a t t e r n  of the  secondary 

c a r b i n y l  p ro ton (6  4.30) and the observat ion  o f  a s i gna l  due t o  NOE (ca.6%) f o r  a t e r t .  Me group on 



mon i t o r i ng  f rom t h e  pro ton .  Th i s  was a l s o  confirmed by t h e  f a c t  t h a t  pe r i oda te  o x i d a t i o n  of (3)  

gave an aldehyde ( l l ) ,  mp 187-189Y [6 4.66 (b r .s ,  20-Hz), 9.84 ( lH ,  d, J 4 Hz, CHO)] showing 

no hydroxy group i n  t h e  IR spectrum. Accord ing ly ,  l o n g i k a u r i n  C has s t r u c t u r e  ( 3 ) .  

Long i kau r i n  0 (41, C22H3007, mp 262-264'C, [di5 -109.0' (c 0.13, C5H5N) has t h e  f o l l o w i n g  

cons tan ts :  Amax (MeOH) 237.5 nm ( E  85501; vmax 3530, 3400-3100, 1720, 1700, 1640, 1250 cm-l; 

'H NMR (C5D5N) 6 3.51 (d, J 11 Hz, 14a-H), 4.15 (ABdd, J 9 and 1.5 Hz, 20-HI), 4.68 (ABd, J 11 Hz, 

19-HI), 5.18 (ABdd, J 9 and 2 Hz, 20-HI). The 13c NMR (C5D5N) showed s i g n a l s  assigned t o  2 >CH(OH) 

(6 65.5 and 74.2). The dihydro-compound ( 9 )  showed a nega t i ve  Cot ton  e f f e c t  [Amax (MeOH) nm ( $ ) :  

316 (-68261, 283 (+1998)1 i n  t h e  ORD. These r e s u l t s  suggest  t h a t  l o n g i k a u r i n  D has t h e  same 

s t r u c t u r e  as l o n g i k a u r i n  C ( 3 ) .  b u t  w i t h  an a d d i t i o n a l  secondary hydroxy group. Th i s  hydroxy group 

was deduced t o  be l oca ted  a t  C - l l a  f rom t h e ' f o l l o w i n g  da ta :  1 )  Long i kau r i n  0 ( 4 )  was n o t  a c e t y l a t e d  

1 by t h e  usual  method w i t h  Ac20-C5H5N; 2 )  I n  t h e  H NMR, t h e  s i g n a l s  ass igned t o  14a-H and 20-H1 were 

8 Sh i f t ed  downf ie ld,  as i n  t h e  case o f  nodosin . Accord ing ly ,  t h e  s t r u c t u r e  o f  l o n g i k a u r i n  D shou ld  

be represented as ( 4 ) .  

Long i kau r i n  E (5)'. C22H3006. mp 252-254'C, [ a ] i 5  -78.6' (c 0.21, C5H5N) showed t h e  f o l l o w i n g  

s p e c t r a l  data:  Amax (MeOH) 237 nm ( E  8660); vmax 3500-3125, 1730, 1720, 1640; 1245 cm-l; 'H NMR 

6 1.12, 1.14 ( 2  x s,  2 x t e r t .  Me), 2.09 ( s ,  OAc), 3.91 ( lH ,  dd, J 12 and 8 Hz), 4.11 (b r .s ,  20- 

Hz), 5.26 ( lH,  dd, J 4.5 and 4.5 Hz). The 13c NMR showed t h e  presence o f  1 -CH20- ( 6  68.9), 2 

secondary c a r b i n y l  carbons (6 68.1 and 74.51, 1 a c e t a l i c  carbon (6 95.0), an exo-methylene [6 

118.2 ( t )  and 151.7 ( s ) ]  and 2 carbony l  carbons (6 169.6 and 208.4). These da ta  suggest  t h a t  t h e  

bas ic  ske le ton  of t h i s  compound has s t r u c t u r e  ( 7 ) .  Th i s  s t r u c t u r e  i s  supported from t h e  f a c t  t h a t  

t h e  dihydro-compound (10)  showed a nega t i ve  Cot ton  e f f ec t  [Amax (MeOH) nm ($1: 316 (-47301, 280 

(+511)] in t h e  ORD. The l o c a t i o n  o f  t h e  remain ing  two oxygen f unc t i ona l  groups, -OH and -OAc, were 

e l uc i da ted  t o  be l oca ted  a t  C-6% and C - l l a ,  r e s p e c t i v e l y ,  by INDOR, nuc lea r  magnet ic  doub le  reso-  

nance and NOE exper iments.  On mon i t o r i ng  6a-H (6 3.91), an INDOR s i g n a l  due t o  coup l i ng  was 

observed on t h e  s i g n a l  a t  6 1.25 (d, J 8 Hz, 5-H) and a s i g n a l  due t o  NOE was a l s o  observed f o r  a 

Me group a t  6 1.12. On t h e  o t h e r  hand, on i r r a d i a t i o n  a t  6 1 .25  t h e  double doub le t  a t  6 3.91 

changed t o  a doub le t  (J 12 Hz) and on i r r a d i a t i o n  a t  6 1.12 an NOE (13%) f o r  t h e  s i g n a l  appeared. 

When mon i to red  from 11%-H ( 6  5.261, INOOR s i g n a l s  a r i s i n g  f r om  coup l i ng  were observed on 9-H ( 6  

1.62, d, J 4.5 Hz) and 12B-H (6 1.71-1.88). On i r r a d i a t i o n  a t  6 5.26, t h e  s i g n a l  p a t t e r n  o f  128-H 

was deformed and t h e  doub le t  o f  9-H co l l apsed  t o  a s i n g l e t .  The r e s u l t s  suggest  t h a t  t h e  p ro ton  
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i s  116-H which has a d i hed ra l  ang le  of  ca 90° t o  12a-H and can couple w i t h  9-H and 126-H 

Pe r i od i c  a c i d  o x i d a t i o n  o f  ( 5 )  gave an aldehyde (12)[6 4.45, 4.77 (each lH,  each AB doublets,  

J 10 Hz, 20-Hz), 9.84 ( lH ,  d, J 4 Hz, CHO)]. Accord ing ly ,  l o n g i k a u r i n  E was assigned s t r u c t u r e  ( 5 ) .  

Long ikaur in  F ( 6 ) ,  c ~ ~ H ~ ~ o ~ ,  mp 249-251°c, [a]? -120.4' (c 0.11, C ~ H ~ N )  showed the  f o l l o w i n g  

1 1  spec t ra l  data:  Amax (MeOH) 237 nm (E  8716); vmax 3500-3100, 1730, 1720, 1645, 1250 cm- ; H NMR 

6 1.24 (5, t e r t .  Me), 2.04, 2.10 (2  x s, 2 x OAc), 3.76-4.18 (4H, 6-H, 20-HZ, 19-HI), 4.46 (ABd, 

1 
J 12 H z ,  19-HI), 5.24 (dd, J 4 and 4 Hz, 11-H). The H NMR spectrum i s  very  s i m i l a r  t o  t h a t  of 

l o n g i k a u r i n  E ( 5 )  except f o r  t h e  presence of s i gna l s  due t o  one t e r t .  Me and one acetoxymethyl 

groups i ns tead  of  two t e r t .  Me groups. I n  an INDOR experiment, compound (6)  showed almost t he  same 

coup l i ng  p a t t e r n  as t h a t  o f  (5 ) ,  except f o r  t he  above mentioned d i f fe rences.  A 19-acetoxy group on 

t he  ske le ton  o f  l o n g i k a u r i n  F i s  suggested by analogy w i t h  congeners. Consequently, t h e  s t r u c t u r e  

o f  l o n g i k a u r i n  F cou ld  be represented as ( 6 ) .  
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