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TWO HEXAHYDHOPROAPOHPHINE ALKALOIDS, LAUFORMINE AND 

N-METHYLLAUFORMINE FROM PHOEBE FORMOSANA§ 

* 
Sheng-Teh Lu and Ian-Lih T s a i  

S c h o o l  of  Pharmacy, Kaahs iung  Medical  C o l l e g e ,  100 Shih-Chuan 

1st Road, San-Min district, Kaohsiung,  Taiwan 

A b s t r a c t  - Lauformine and N-methyl lauformine i s o l a t e d  from t h e  

b a r k s  of  Phoebe formosana &. ( L a u r a c e a e ) ,  were a s s i g n e d  
- 

s t r u c t u r e s  (3) and (2) .  r e s p e c t i v e l y .  

P r e v i o u s l y  we have  r e p o r t e d  t h e  i s o l a t i o n  o f  two a l k a l o i d s  w i t h  mp 2 2 2 - 2 2 4 T  and 

mp 239-240°C a l o n g  w i t h  u s h i n s u n i n e  and l i r i o d e n i n e  from t h e  non-phenol ic  b a s i c  

e x t r a c t  o f  t h e  b a r k s  of  Phoebe f 0 r m o s a n a . l  F u r t h e r  p u r i f i c a t i o n s  o f  b o t h  a l k a l o i d s  

w i t h  mp 222-224'C and mp 239-240'C by s i l i c a  g e l  column chromatography ( s o l v e n t :  

CHCl ) and r e c r y s t a l l i s a t i o n  (Me2CO) were c a r r i d  o u t  u n t i l  t o  g i v e  mp 235-237'C and 3  

255-256'C, r e s p e c t i v e l y .  We wish t o  d e s c r i b e  the s t r u c t u r a l  e l u c i d a t i o n  of  h o t h  

a l k a l o i d s ,  p m e d  l a u f o r m i n e  and N-methyl laufa rmme.  

Lauformine (3) is c o l o r l e s s  n e e d l e s ,  mp 235-237'C, [0(1:~+62' ( c = 1 . 0 ,  MeOH), 

C17H21N03 (M', m/z 2 8 7 ) ,  i r  [+I max(KBr): 3200 cm" (OH), 1040 and 925 cm-I (OCH20)], 

1 
uv [ X  (EtOH) nm ( l o g e ) :  240sh ( 3 . 3 2 ) ,  290 ( 3 . 3 6 ) l .  The Hnmr s p e c t r u m  ( i n  CDC13) max 

showed s i g n a l s  a s s i g n a b l e  t o  a methy lenedioxy  p r o t o n s  a t  S 5 . 8 5  (2H, s ) ,  a r o m a t i c  

p r o t o n  a t  S 6 . 5 0  ( l H ,  s ) ,  and a l c o h o l i c  hydroxy p r o t o n  a t  5 4 .05  ( l H ,  b r .  s ) .  

The m o l e c u l a r  f o r m u l a ,  o p t i c a l  r o t a t i o n ,  u v  a b s o r p t i o n  c u r v e ,  'Rnmr and mass 

2  
S p e c t r a  a r e  a l l  s i m i l a r  w i t h  t h o s e  o f  ( + ) - l i t s e r i c i n e  (2) . However, t h e  m e l t i n g  

p o i n t  of  l a u f o r m i n e  is h i g h e r  t h a n  i ts of ( + ) - l i t s e r i c i n e  and t h e  ir s p e c t r a  (KBr) 

o f 2  and & f o u n d  n o t  t o  h e  s u p e r i m p o s a b l e  e a c h  o t h e r .  These f a c t s  s u g g e s t e d  t h a t  

b o t h  l a u f o r m i n e  and l i t s e r i c i n e  have  same p l a n e  s t r u c t u r e  (J). 

Trea tment  of  $ w i t h  f o r m a l i n  and NaBH4 a f f o r d e d  N-methyl lauformine,  which was 

a l s o  i s o l a t e d  from t h e  same p l a n t ,  ar.d two samples were shown t o  h e  i d e n t i c a l  by 

t h e  t l c ,  mp, [MID, and i r  (KBr) compar i sons .  

23  
The n a t u r a l  N-methyl lauformine  (3) is c o l o r l e s s  n e e d l e s  w i t h  mp 255-256'C, [o(lD 

+6E0 ( c = 0 . 1 ,  MeOH), C  H NO ( M + ,  m/z 3 0 1 ) ,  i r  [Ymax(KBr) :  3125 cm-' (OH), 1 0 3 5  
1 8  23  3  

a n d 9 4 0  cm-' (OCH20)] a n d u v  [xmaX(EtOH)  nm ( l o g € ) :  240sh ( 3 . 1 8 ) .  292 ( 3 . 2 3 ) l .  I n  



the '~nmr spectrum (in CDC13) the signals of methylenedioxy group, aromatic proton, 

N-methyl group and alcoholic hydroxy group appear at 5.95 (2H, s ) ,  6.60 (IH, s ) ,  

2.44 ( 3 ~ ,  s) and 3.84 (lH, br. s ) ,  respectively. 

oxidation o f 2  with Jones reagent gave a Beto compound as colorless needles, 

1 mp 146-148~~, [a1~~+1000 (c=1.0, E~OH) , vmax(~~r): 1710 cm-I (c=o), and Hnmr 

(CDc1 ) .  S 2.50 (3H, s, N-CH3), 6.10 (ZH, s, OCHZO) and 6.78 (IH, s, C-3). These 3 ' 

data agree with those of N-methyllitserlcinone ($ obtained by Oppenauer oxidation 

of 3. 2 

Reduction of A w i t h  N~BH~' afforded N-methyllitsericlne (9 and its C-10 stereois- 

omer, mp 256-258'C and [~]:~+58', which was shown to be identical with N-methyllau- 

formine by mixed mp, tlc and ir (KHr) spectral comparisons. 

From above facts, lauformine and N-methyllauformine were assigned structures (3) 

and (s), respectively. 
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