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Abstract: N o r z o a n t h a m i n e , o x y z o a n t h a m i n e , n o r z o a n t h a m i n o n e , c y c l o z o a n t h a m i n e a n d e p i n o r z o a n t h a m i n e 
h a v e b e e n i s o l a t e d from a c o l o n i a l z o a n t h i d Zoanthus s p . c o l l e c t e d in the A m a m i I s l a n d s of J a p a n and their 
s t ruc tures h a v e b e e n e l u c i d a t e d by d e t a i l e d s p e c t r o s c o p i c a n a l y s i s and X-ray c r y s t a l l o g r a p h i c a n a l y s i s . 

In our c o n t i n u i n g s e a r c h for p h y s i o l o g i c a l l y a c t i v e s u b s t a n c e s from m a r i n e o r g a n i s m s (1 ) , w e found five 

n o v e l c y t o t o x i c a l k a l o i d s , n o r z o a n t h a m i n e , o x y z o a n t h a m i n e , n o r z o a n t h a m i n o n e , c y c l o z o a n t h a m i n e a n d 

e p i n o r z o a n t h a m i n e from t h e g e n u s Zoanthus on the A y a m a r u c o a s t of t h e A m a m i I s l a n d s . T h e y inhibi ted growth 

of P 3 8 8 murine l e u k e m i a c e l l s with IC50 v a l u e s of 2 4 , 7 . 0 , 1.0, 2 4 and 2 . 6 n g / m l , r e s p e c t i v e l y . A l though a c o u p l e 

of z o a n t h a m i n e d e r i v a t i v e s p o s s e s s i n g the u n i q u e h e t e r o c y c l e s h a s b e e n a l r e a d y repor ted (2 ) , w e w i s h to report 

here in the i so la t ion and s truc tures of n e w l y i s o l a t e d c o m p o u n d s of this s e r i e s . 

T h e w e t s p e c i m e n s (5.0 kg) which o c c u r r e d a s d e n s e mat w e r e m i n c e d b y a Waring b l e n d e r and e x t r a c t e d 

with e thano l . T h e e t h a n o l i c extract w a s filtered and c o n c e n t r a t e d in vacuo. T h e a q u e o u s r e s i d u e w a s partit ioned 

b e t w e e n ethyl a c e t a t e and w a t e r , and the w a t e r layer w a s s u b s e q u e n t l y e x t r a c t e d t w i c e with ethyl a c e t a t e . T h e 

l ip id-so luble e x t r a c t s w e r e c h r o m a t o g r a p h e d on s i l ica ge l ( e lu ted with ch loroform c o n t a i n i n g m e t h a n o l ) , f o l l o w e d to 

b e s e p a r a t e d by p r e p a r a t i v e TLC o n Si02 with a c e t o n i t r i l e , d ie thy l e t h e r or e thy l a c e t a t e a s s o l v e n t , g iv ing 

z o a n t h a m i n e 1 (6 .3 X 10"3 % ) , n o r z o a n t h a m i n e 2 a s a c o l o r l e s s crystal [21 m g , 4 . 2 X 10"^ %, m p . 2 8 2 ~ 2 8 5 ° C ; 

[ a ] D 1.6° (c, 1.0, CHCI3)], o x y z o a n t h a m i n e 3 [9.1 m g , 1.8 x 1 0 " ^ % , [ a ] D +5.3° ( c 0 . 3 8 , CHCI3)], z o a n t h a m i n o n e 4 

(2.5 X 1 0 - 6 % ) , n o r z o a n t h a m i n o n e 5 ( 8 .2 m g , 1.6 X 1 0 - 6 % ) , c y c l o z o a n t h a m i n e 6 [ 7 . 9 m g , 1.5 x lO'S %, [ a ] D - 1 4 . 8 ° 

(c 0 . 4 2 , CHCI3)], and e p i n o r z o a n t h a m i n e 7 [3.1 m g , 0 . 6 x 10"^ %, [ a ] D + 6 7 . 4 ° (c 0 . 1 9 , CHCI3)], a s c o l o r l e s s o i l y 

mater ia l s . Z o a n t h a m i n e 1 and z o a n t h a m i n o n e 4 are the w e l l - k n o w n , u n i q u e m o l e c u l e s (2) . 

T h e m o l e c u l a r formula of n o r z o a n t h a m i n o n e 2 w a s d e t e r m i n e d to b e C29H39NO5 from t h e H R - E I M S d a t a . 

T h e ""h, "Î C N M R d a t a of 2 are s h o w n in T a b l e 1 and T a b l e 2 , r e s p e c t i v e l y . For tunate ly , recrys ta l l i za t ion of 

n o r z o a n t h a m i n e from m e t h a n o l g a v e a w e l l - f o r m e d , o r t h o r h o m b i c crysta l , w h i c h h a d the s p a c e g r o u p P 2 i 2 i 2 | . X-

ray c r y s t a l l o g r a p h i c a n a l y s i s of n o r z o a n t h a m i n e h a s b e e n d o n e a n d the s t r u c t u r e of n o r z o a n t h a m i n e h a s b e e n 

u n a m b i g u o u s l y d e t e r m i n e d to b e 2. T h e c o m p u t e r - g e n e r a t e d p e r s p e c t i v e d r a w i n g of a m o l e c u l e of 

n o r z o a n t h a m i n e is s h o w n in F i g . 1 . 

O x y z o a n t h a m i n e 3 s h o w e d the M+ ion p e a k at m / z 5 1 1 . 2 9 1 2 in t h e H R - E I M S , indicat ing t h e m o l e c u l a r 

formula of C30H41NO6. In order to e l u c i d a t e the s truc ture of o x y z o a n t h a m i n e 3, it w a s n e c e s s a r y to a s s i g n all 

s i g n a l s c o m p l e t e l y in both "I H ( T a b l e 1) and ""̂ C N M R ( T a b l e 2 ) . A s s i g n m e n t of all s i g n a l s w a s p e r f o r m e d by 

m e a n s of ""h-Ih C O S Y and ""h-I^C C O S Y s p e c t r a (3) . A s a result , o x y z o a n t h a m i n e 3 might b e b i o g e n e t i c a l l y o n e 

of ox idat ion p r o d u c t s of z o a n t h a m i n e 1. T h e p r e s e n c e of the -CH2OH m o i e t y w a s d e d u c e d from the c h a r a c t e r i s t i c 
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Fig. 1: The ORTEP drawing of norzoanthamine 2 
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Signals in the ^^C NMR s p e c t r u m [6 6 2 . 6 (t)] and NMR s p e c t r u m [6 3 . 9 0 , IH, J= 1 1 . 3 , 4 . 7 Hz and 3 . 9 9 , IH, J= 

1 1 . 3 , 6 . 5 H z ] . T h e s t e r e o c h e m i s t r y w a s m a i n l y d e t e r m i n e d b y N O E e x p e r i m e n t s a n d t h e v a l u e s of c o u p l i n g 

c o n s t a n t s ( F i g . 2 ) . O x y z o a n t h a m i n e 3 w a s b l o g e n e t i c a l l y c o n s i d e r e d to b e the p r e c u r s o r of n o r z o a n t h a m i n e 2 a s 

d e s c r i b e d later. 

Table 1: ^H NMR d a t a of n o r z o a n t h a m i n e 2, o x y z o a n t h a m i n e 3 and n o r z o a n t h a m i n o n e 5 

c 2 3 5 
l a 3 . 2 6 IH d 6 . 6 3 . 2 8 IH d 6 . 6 3 . 0 3 IH d 8 . 5 

IP 3 . 2 1 IH d d 6 . 6 , 4 . 5 3 . 2 3 IH d d 6 . 6 , 5 . 9 3 . 9 9 IH d d 8 . 5 , 7 . 3 
2 4 . 5 7 IH m 4 . 5 4 IH m 4 . 5 3 IH m 
3 1 . 4 5 IH b r . t 1 1 . 9 1 . 2 6 IH m 1 . 4 4 IH d t 2 . 9 , 1 1 . 9 
3 1 . 5 4 IH m 1 . 5 8 IH m 1 . 5 4 IH m 
4 2 . 2 0 IH 2 . 2 3 IH d d 6 . 6 , 4 . 8 2 . 2 8 IH m 
5 2 . 0 7 IH d d 1 2 . 7 , 4 . 8 2 . 0 9 IH d d 1 3 . 2 , 4 . 8 1 . 9 7 IH d d 1 3 . 3 , 4 . 9 
5 1 . 0 7 IH d d 1 2 . 7 , 1 1 . 5 1 . 0 9 IH b r . t 1 3 . 2 1 . 0 9 IH d d 1 3 . 3 , 1 2 . 1 
7 1 . 7 5 IH d d d 1 3 . 3 , 4 . 6 , 3 . 5 1 . 8 8 IH m 1 . 9 1 IH m 
7 1 . 6 7 IH d d d 1 3 . 3 , 9 . 4 , 3 . 8 1 . 7 7 IH m 1 . 7 2 IH m 
8 1 . 8 7 IH d d d 1 3 . 5 , 9 . 4 , 4 . 6 1 . 7 9 IH m 1 . 8 8 IH m 
8 1 . 5 5 IH d d d 1 3 . 5 , 3 . 8 , 3 . 5 1 . 5 6 IH m 1 . 6 0 IH m 

1 1 2 . 1 4 IH d 1 3 . 9 2 . 1 7 IH d 1 3 . 9 
1 1 1 . 8 9 IH d 1 3 . 9 1 . 9 2 IH d 1 3 . 9 
1 3 2 . 2 0 IH m 2 . 5 7 IH m 2 . 6 1 IH d d d 1 4 . 3 , 3 . 7 

1 2 . 4 
14 1 . 3 2 IH m 2 . 2 5 2H m 2 . 2 7 IH d d 1 8 . 3 , 1 2 . 4 
1 4 2 . 2 8 IH m 3 . 3 6 IH d d 1 8 . 3 , 3 . 6 
1 6 5 . 9 0 IH b r . s 5 . 9 2 IH s 5 , 9 1 IH b r . s 
1 8 2 . 7 0 IH d d d 1 1 . 8 , 1 1 . 4 , 6 . 6 2 . 7 8 IH d d 1 3 . 6 , 5 . 9 2 . 7 1 IH d d d 1 4 . 3 , 6 . 2 

1 2 . 1 
1 9 2 . 6 5 IH d d 1 4 . 4 , 6 . 2 3 . 0 6 IH d d d 4 . 7 , 5 . 9 , 6 . 5 2 . 5 2 IH m 
1 9 2 . 5 0 IH d d 1 4 . 4 , 1 1 . 4 2 . 5 7 IH d d 1 8 . 3 , 1 2 . 1 
2 1 2 . 8 3 IH b r . s 3 . 2 4 IH b r . s 2 . 9 6 IH b r . s 
2 3 3 . 6 3 IH d 2 0 . 2 3 . 6 9 IH d 2 0 . 2 4 . 1 3 IH d 2 0 . 6 
2 3 2 . 3 5 IH d 2 0 . 2 2 . 3 8 IH d 2 0 . 2 2 . 5 4 IH d 2 0 . 6 
2 5 0 . 9 8 3H s 1 . 0 0 3H s 1 . 0 1 3H s 
2 6 2 . 0 0 3H s 3 . 9 0 IH d d 1 1 . 3 , 4 . 7 2 . 0 3 3H s 
2 6 3 . 9 9 IH d d 1 1 . 3 , 6 . 5 
2 7 0 . 9 9 3H s 2 . 0 2 3H s 1 . 2 8 3H s 
2 8 1 . 1 5 3H s 1 . 0 0 3H s 1 . 0 6 3H s 
2 9 0 . 8 9 3H d 6 . 6 1 . 1 8 3H s 0 . 8 9 3H d 6 . 6 
3 0 0 . 9 1 3H d 6 . 6 

S p e c t r a r e c o r d e d on a J E O L JMN G S X - 4 0 0 s p e c t r o m e t e r in CDCI3 

N o r z o a n t h a m i n o n e s h o w e d the M + ion p e a k at m/z 4 9 5 . 2 6 3 5 in the H R - E I M S , ind ica t ing t h e m o l e c u l a r 

formulas of C 2 9 H 3 7 N 0 6 - A d e t a i l e d c o m p a r i s o n of the NMR d a t a ( T a b l e 1) with t h o s e of 4 h a s r e a s o n a b l y 

s u g g e s t e d that the planar s tructure of n o r z o a n t h a m i n o n e are 5. T h e s t e r e o c h e m i s t r y of n o r z o a n t h a m i n o n e 5 w a s 

mainly d e t e r m i n e d b y N O E e x p e r i m e n t s and from the v a l u e s of coup l ing c o n s t a n t s . 

C y c l o z o a n t h a m i n e s h o w e d the M+ ion p e a k at m/z 5 1 1 . 2 9 2 2 in the H R - E I M S , ind ica t ing the m o l e c u l a r 

formula of C3oH4iN06. C o m p l e t e a s s i g n m e n t of proton, c a r b o n s i g n a l s ( T a b l e s 3 and 4) h a s b e e n d o n e by the 

aid of the Ih-^H DQF-COSY, Ih - I^C C O S Y and H M B C (4) s p e c t r a , and t h o s e d a t a h a v e e v e n t u a l l y p r o p o s e d 

c y c l o z o a n t h a m i n e h a s the p lanar s tructure of 6 . T h e s t e r e o c h e m i s t r y of 6 w a s m a i n l y d e t e r m i n e d b y N O E 

e x p e r i m e n t s and from the v a l u e s of coup l ing c o n s t a n t s (F ig .3 ) . S i n c e the c o u p l i n g c o n s t a n t b e t w e e n H 1 8 and H 1 9 
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T a b l e 2 : ^^^C NMR d a t a of n o r z o a n t h a m i n e 2 , o x y z o a n t h a m i n e 3 and n o r z o a n t h a m i n o n e 5 

c 2 3 5 
1 4 7 . 1 t 4 7 . 7 t 4 8 . 4 t 
2 7 4 . 2 d 7 4 . 2 d 7 4 . 6 d 
3 3 8 . 8 t 3 9 . 4 t 3 8 . 6 t 
4 2 2 . 9 d 2 3 . 5 d 2 2 . 7 d 
5 4 4 . 3 t 4 4 . 9 t 4 4 . 0 t 
6 9 0 . 0 s 9 0 . 0 s 9 0 . 6 s 
7 2 9 . 9 . t 3 0 . 5 t 2 9 . 8 t 
8 2 3 . 6 t 2 4 . 3 t 2 4 . 2 t 
9 3 6 . 4 s 4 0 . 5 s 4 3 . 0 s 

1 0 1 0 1 . 5 3 1 0 1 . 8 s 1 0 3 . 2 s 
1 1 4 1 . 8 t 4 2 . 8 t 2 0 2 . 7 s 
1 2 3 9 . 7 S 3 6 . 9 s 5 3 . 3 s 
1 3 5 3 . 0 d 5 0 . 6 d 4 2 . 6 d 
1 4 3 1 . 9 t 3 1 . 8 t 3 4 . 3 t 
1 5 1 5 9 . 9 s 1 6 0 . 9 s 1 6 2 . 1 s 
1 6 1 2 5 . 5 d 1 2 6 . 4 d 1 2 4 . 6 d 
1 7 1 9 8 . 4 s 1 9 8 . 5 s 1 9 8 . 0 s 
1 8 4 6 . 3 d 4 8 . 1 d 4 8 . 2 d 
1 9 4 2 . 4 t 5 4 . 5 d 4 6 . 8 t 
2 0 2 0 9 . 0 s 2 1 0 . 0 s 2 0 7 . 8 s 
2 1 5 9 . 0 d 5 7 . 0 d 5 9 . 5 d 
2 2 3 9 . 8 s 3 9 . 7 s 3 7 . 3 s 
2 3 3 5 . 8 t 3 6 . 7 t 3 5 . 0 t 
2 4 1 7 2 . 4 s 1 7 2 . 5 s 1 7 0 . 9 s 
2 5 2 1 . 0 q 1 9 . 3 q 2 1 . 3 q 
2 6 2 4 . 3 q 6 2 . 6 t 2 4 . 3 q 
2 7 1 8 . 3 d 2 5 . 0 q 1 6 . 4 q 
2 8 1 8 . 4 t 2 1 . 2 q 1 7 . 3 q 
2 9 2 1 . 8 q 1 9 . 0 q 2 1 . 7 q 
3 0 2 2 . 3 q 

is 1.1 Hz, it h a s b e e n s u g g e s t e d that both p r o t o n s are equator ia l p r o t o n s and C 2 6 c o r r e s p o n d s to axial methy l 

group . T h e N O E o b s e r v a t i o n b e t w e e n HI 3 and H21 m e a n s that t h e y are axial protons . 

E p i n o r z o a n t h a m i n e 7 s h o w e d the M + ion p e a k at m/z 4 8 3 . 2 9 8 0 in t h e H R - E I M S , indicat ing the m o l e c u l a r 

formula of C 2 9 H 4 1 N O 5 . T h e 1 H - N M R s p e c t r u m ( T a b l e 3 ) ind icated t h e p r e s e n c e of o n e e x o m e t h y l e n e [6 4 . 8 2 , 

2H, br. s ] and o x y m e t h i n e proton [6 3 . 4 1 , H 1 7 ] . T h e I ^ C - N M R s p e c t r u m ( T a b l e 4 ) i n d i c a t e d t h e p r e s e n c e of on ly 

o n e k e t o n i c c a r b o n y l [6 2 0 9 . 2 , C 2 0 ] and o n e e s t e r carbony l [6 1 7 2 . 7 , C 2 4 ] in c o m p a r i s o n with z o a n t h a m i n e 1 . 

Deta i l ed a n a l y s i s of t h e ' ' h - ' ' h C O S Y , ' ' h - ' ' 3 c C O S Y s p e c t r a p r o p o s e d t h e planar s t r u c t u r e of 7 . T h e re la t ive 

s t e r e o c h e m i s t r y of 7 w a s main ly d e t e r m i n e d by N O E e x p e r i m e n t s and from t h e v a l u e s of c o u p l i n g c o n s t a n t (F ig .4 ) 

T h e coup l ing c o n s t a n t b e t w e e n H I 7 and H I 6 a is 1 2 . 0 Hz, s u g g e s t i n g that t h e y are axial p r o t o n s and t h e hydroxyl 

at C 1 7 is , t h e r e f o r e , equator ia l . 

T h e s e r i e s of z o a n t h a m i n e s b e l o n g s to ul traordinary pecu l iar c o m p o u n d s of m a r i n e natural p r o d u c t s ( 5 ) . 

Interests of r e s e a r c h e r s of th is field f o c u s e d on b i o s y n t h e s i s of t h e s e m o l e c u l e s . Z o a n t h a m i n e s m a y b e s u s p e c t e d 

to b e tr i terpenoids b e c a u s e t h e c a r b o n s k e l e t o n is c o m p o s e d of thirty c a r b o n a t o m s . It i s , h o w e v e r , i m p o s s i b l e to 

u n d e r s t a n d by g e n e r a l i s o p r e n e rule. C o n s i d e r i n g their b i o g e n e s i s , o x y z o a n t h a m i n e 3 d e s c r i b e d h e r e is o n e of 

very important m e t a b o l i t e s . N o w , w e p r o p o s e t w o p o s s i b l e p a t h w a y s : 1. 3 is s e e m e d to b e t h e p r e c u r s o r of 

n o r z o a n t h a m i n e 2 ; 11. t h e h y d r o x y m e t h y l g r o u p of o x y z o a n t h a m i n e 3 c o r r e s p o n d s to o n e ex tra c a r b o n a t o m a n d 

t h e r e f o r e , n o r z o a n t h a m i n e ( C 2 9 ) m a y b e t h e g e n u i n e p r e c u r s o r of z o a n t h a m i n e ( C 3 0 ) . T h e former m e a n s that 
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NOE 

Fig. 2: Stereochemistry of oxyzoanthamine 3 

Table 3: NMR data of cyc lozoanthamine 6 and epinorzoanthamine 7 

c 6 7 
la 3 . 3 3 IH d 6 . 6 3 . 2 8 IH d 6 . 6 
IP 3 . 2 5 IH dd 6 . 6 , 6 . 2 3 . 2 4 IH dd 6 . 6 , 6 . 2 
2 4 . 57 IH m 4 . 54 IH m 
3 1 . 4 7 IH dd 1 1 . 7 , 2 . 9 1 . 4 7 IH dd 1 1 . 7 , 2 . 9 
3 1 . 56 IH dd 1 1 . 7 , 4 . 0 1 . 56 IH dd 1 1 . 7 , 4 . 0 
4 2 . 2 7 IH m 2 . 2 6 IH m 
5 1 . 09 IH br. t 1 3 . 2 1 . 0 9 IH br. t 12 . 1 
5 2 . 0 8 IH dd 1 3 . 2 , 4 . 4 2 . 11 IH br. d 12 . 1 
7 1 . 8 1 IH m 1 . 7 7 IH m 
7 1 . 9 1 IH m 1 . 8 7 IH m 
8 1 . 56 IH m 1 . 4 9 IH m 
8 1 . 7 4 IH m 1 . 6 9 IH m 

1 1 2 . 1 4 IH d 14 . 4 1 . 8 9 IH d 1 3 . 9 
1 1 2 . 34 IH d 14 . 4 2 . 1 4 IH d 1 3 . 9 
13 2 . 4 3 IH m 1 . 8 5 IH m 
1 4 a 2 . 2 8 IH m 1 . 82 IH m 
1 4 p 1 . 32 IH m 2 . 2 6 IH dd 1 2 . 8 , 4 . 3 
1 5 2 . 17 IH m 
1 6 a 2 . 2 5 IH m 2 . 0 7 IH dd 1 2 . 5 , 1 2 . 0 
16P 2 . 66 IH dd 1 2 . 5 , 4 . 8 
17 3 . 4 1 IH m 
18 2 . 2 6 IH m 1 . 5 0 IH m 
1 9 a 2 . 8 8 IH dq 1 . 1 , 7 . 7 2 . 80 IH dd 1 1 . 1 , 4 . 8 
1 9 p 2 . 12 IH m 
2 1 3 . 16 IH br. s 2 . 90 IH br. s 
2 3 2 . 3 7 IH d 2 0 . 2 2 . 3 3 IH d 2 0 . 2 
2 3 3 . 4 9 IH d 2 0 . 2 3 . 6 4 IH d 2 0 . 2 
2 5 0 . 99 3H s 1 . 18 3H s 
2 6 1 . 3 5 3H s 4 . 82 2H br. s 
2 7 3 . 3 9 IH dd 1 1 . 0 , 5 . 9 0 . 9 5 3H s 
2 7 3 . 4 9 IH dd 1 1 . 0 , 5 . 9 
2 8 1 . 5 7 IH d 1 4 . 7 1 . 0 0 3H s 
2 8 2 . 3 3 IH d 14 . 7 
2 9 1 . 2 0 3H s 0 . 9 1 3H d 6 . 2 
3 0 0 . 9 1 3H d 6 . 6 
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Fig. 3; Stereochemistry of cyclozoantrhamine 6. 
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Fig. 4 : Stereochemistry of epinorzoanthamine 7. 
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c 6 7 
1 4 7 . 3 t 4 7 . 1 t 
2 7 4 . 2 d 7 4 . 2 d 
3 3 8 . 8 t 3 8 . 9 t 
4 2 3 . 0 d 2 2 . 9 d 
5 4 4 . 2 t 4 4 . 5 t 
6 8 9 . 9 s 9 0 . 0 s 
7 2 9 . 9 t 3 0 . 0 t 
8 2 3 . 6 t 2 3 . 6 t 
9 3 9 . 9 s 3 9 . 9 s 

1 0 1 0 2 . 3 s 1 0 1 . 9 s 
1 1 4 3 . 4 t 4 2 . 3 t 
1 2 3 6 . 5 s 3 6 . 4 s 
1 3 4 1 . 3 d 4 5 . 9 d 
1 4 2 4 . 3 t 3 3 . 9 t 
1 5 3 7 . 1 d 1 4 3 . 6 s 
1 6 4 5 . 6 d 4 4 . 2 t 
1 7 2 1 4 . 9 s 7 5 . 6 d 
1 8 5 7 . 5 d 5 4 . 4 d 
1 9 4 9 . 5 d 4 6 . 4 t 
2 0 2 1 1 . 5 s 2 0 9 . 2 s 
2 1 5 4 . 4 d 5 9 . 7 d 
2 2 3 8 . 4 s 3 8 . 8 s 
2 3 3 4 . 8 t 3 5 . 9 t 
2 4 1 7 1 . 8 s 1 7 2 . 7 s 
2 5 2 1 . 0 q 1 8 . 4 q 
2 6 1 7 . 7 q 1 1 1 . 3 t 
2 7 6 5 . 7 d 1 8 . 1 q 
2 8 3 3 . 5 t 2 1 . 1 q 
2 9 1 8 . 7 q 2 1 . 8 q 
3 0 2 1 . 7 q 

Experimental Section 

F i e l d C o l l e c t i o n a n d E x t r a c t i o n ; Zoanthus s p . ( 5 . 0 kg) w a s c o l l e c t e d in F e b r u a r y 1 9 9 2 o n the A y a m a r u 

c o a s t of the A m a m i I s l a n d s K a g o s h i m a Pref., J a p a n . T h i s g r e y - c o l o r e d i n v e r t e b r a t e w a s fresh ly s t o r e d f r o z e n . 

U p o n workup , the m a r i n e zoant id w a s c r u s h e d a n d e x t r a c t e d b y Waring b l e n d e r with e t h a n o l . T h e extract w a s 

filtered a n d their r e s i d u e w a s r inced with m e t h a n o l . T h e a l c o h o l i c ex tract w a s c o n c e n t r a t e d a n d t h e r e s u l t i n g 

r e s i d u e w a s d i s s o l v e d in water . This so lut ion w a s e x t r a c t e d with ethyl a c e t a t e . T h e o r g a n i c layer w a s c o n c e n t r a t e d 

o x i d a t i o n of z o a n t h a m i n e g i v e s o x y z o a n t h a m i n e , w h i c h g e n e r a t e s n o r z o a n t h a m i n e b y retro-aldol t y p e r e a c t i o n 

(Fig .5) . Mos t in teres t ing p r o b l e m , h o w e v e r , m u s t b e b i o s y n t h s i s of u n u s u a l c a r b o n s k e l e t o n of this s e r i e s . If the 

latter p a t h w a y d o e s o c c u r , it is e x p e c t e d that o n e of n e w c o n c e p t s a b o u t u n u s u a l m a r i n e m e t a b o l i t e s m a y b e 

d i s c o v e r e d . In addi t ion , the c a r b o n framework of c y c l o z o a n t h a m i n e 7 is a l s o charac ter i s t i c . S i n c e this point of v i e w 

is e x t r e m e l y important a n d interes t ing , further i n v e s t i g a t i o n toward u n d e r s t a n d i n g of b i o s y n t h e s i s is n e c e s s a r y a n d 

now, in p r o g r e s s . U n l e s s to s a y , the signif icant bioactivity (6) of this s e r i e s m u s t d e p e n d o n the p r e s e n c e of u n i q u e 

h e t e r o c y c l i c r ings . 

T a b l e 4 : '^^C NMR d a t a of c y c l o z o a n t h a m i n e 6 and e p i n o r z o a n t h a m i n e 7 
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in vacuo to g i v e u s an oily mater ia l . T h u s o b t a i n e d e x t r a c t s w e r e t h e n c h r o m a t o g r a p h e d o n s i l i ca g e l . E a c h 

fraction w a s e l u t e d with mixtures of chloroform and m e t h a n o l , g u i d e d by Dragendorff t e s t . 

N o r z o a n t h a m i n e -2: Pur i f i ca t ion by P T L C (CH3CN) g a v e 21 m g (4.2 X 10"^ %) a s a g l a s s y m a t e r i a l . 

N o r z o a n t h a m i n e s h o w e d [ a ] D +1.6° ( c 0 . 4 2 , CHCI3) and exh ib i t ed the fo l lowing s p e c t r a l p r o p e r t i e s : IR (CHCI3) 

3 0 1 0 , 2 9 5 0 , 1 7 2 0 , 1 6 8 0 , 1 5 8 0 , 1 3 6 0 , 1 2 4 0 c m - l ; UV ( M e O H ) 2 3 4 nm; H R - E I M S , o b s d m/z 4 8 1 . 2 7 9 6 , 

C29H39NO5 requiring 4 8 1 . 2 8 2 8 . 

O x y z o a n t h a m i n e 3 : Purification by PTLC (^tOAc) g a v e 9.1 mg (1.8 X l O ' ^ %) a s an oily mater ia l . O x y z o a n t h a m i n e 

s h o w e d t h e fo l lowing p h y s i c o c h e m i c a l d a t a : [ a J o +5.3° ( c 0 . 3 8 , CHCI3); IR (KBr) 3 4 1 0 , 2 9 5 0 , 2 9 3 0 , 2 8 7 0 , 1 7 1 0 , 

1 6 6 0 , 1 2 4 0 , 7 5 0 cm''^; UV ( M e O H ) 2 3 6 nm; H R - E I M S , o b s d m/z 5 1 1 . 2 9 1 2 , C30H41 NOe requiring 5 1 1 . 2 9 3 4 . 

N o r z o a n t h a m i n o n e 5: P u r i f i c a t i o n by P T L C (Et20) g a v e 8.2 m g (1.6 X 10"^ %) a s a g l a s s y mater ia l . 

N o r z o a n t h a m i n o n e s h o w e d [ a ] D - 1 4 . 8 ° (c 0 . 4 2 , CHCI3) and exhib i ted the fol lowing s p e c t r a l proper t i e s : IR (CHCI3) 

3 0 1 0 , 2 9 5 0 , 1 7 2 0 , 1 6 8 0 , 1 5 8 0 , 1 3 6 0 , 1 2 4 0 c m - l ; U V ( M e O H ) 2 3 4 nm; H R - E I M S ( 2 0 e V ) , o b s d m/z 495 .2635, 

C29H37NO6 requiring 495 .2621. 

C y c l o z o a n t h a m i n e 6: Pur i f i ca t ion b y P T L C ( E t O A c ) g a v e 7.9 m g (1.5 X 10"6 %) a s an oi ly mater ia l . 

C y c l o z o a n t h a m i n e s h o w e d [ a ] D - 1 4 . 8 ° (c 0 . 4 2 , CHCI3) and its spectra l propert ies w e r e a s fo l l ows : IR (KBr) 3 4 4 0 , 

2 9 5 0 , 2 9 2 0 , 2 8 6 0 , 1 7 1 0 , 1 6 8 0 , 1 4 5 0 , 1 3 6 0 , 1 2 4 0 , 9 5 0 , 7 5 0 c m - l ; UV ( M e O H ) 2 1 0 n m ; H R - E I M S , o b s d m/z 

5 1 1 . 2 9 2 2 , C30H41NO6 requiring 5 1 1 . 2 9 3 4 . 

E p i n o r z o a n t h a m i n e 7: Pur i f i cat ion b y P T L C ( E t O A c ) g i v e 3.1 m g (6.2 X 1 0 " ^ % ) a s an oi ly mater ia l . 

E p i n o r z o a n t h a m i n e s h o w e d [ a ] D +67 .4° (c 0 . 1 9 , CHCI3) and exhibi ted the fol lowing s p e c t r a l p r o p e r t i e s : IR (KBr): 

3 4 2 0 , 2 9 4 5 , 2 8 1 0 , 1 7 1 0 , 1 6 5 0 . 1 2 4 0 , 7 5 0 c m " ! ; U V ( M e O H ) 2 1 4 nm; H R - E I M S , o b s d m/z 4 8 3 . 2 9 8 0 , C29H41NO5 

requiring 4 8 3 . 2 9 8 5 . 
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