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Abztract - (-1-40-Hydroxysparteine (A) was obtained f o r  the f i r s t  t ime as 

a natura l  product from a methanol ex t rac t  of the  bark o f  Acosmlu. panamense 

(Leguminosae). The s t ruc tu re  and stereochemistry o f  were confirmed by 

gclms comparison o f  the  acety la ted product of 1 wi th authent ic samples o f  
,w 

4u-acetoxysparteine (3 and 46-acetoxysparteine (9. 4o-Hydroxysparteine 

, (2 and 2.4-i2-40-hydroxysparteine (3 were prepared by reduct ion of m u l t i -  

f l o r i n e  ( j )  w i t h  sodium borohydride and sodium borodeuteride i n  methanol, 

respect ive ly .  

The bark of Rcosmiu. panamense (Benth.) Yakovlev (syn. Sweetia panamensis Benth.) was formerly 

used as the  o f f i c i a l  drug Cascara Amarga i n  the United States f o r  the  treatment o f  chronic sk in  

diseases, scro fu la ,  anemia and c o ~ d s " ~ .  A methanol ex t rac t  (211 g) o f  A. panamense bark (2.3 kg) 

was subjected t o  an add-base p a r t i t i o n  procedure. On combined gclms3, was found to  occur i n  a 

chloroform-soluble. d i e t h y l  ether- tnsoluble f r ac t i on  (26.5 g),  and was ca lcu la ted t o  represent app- 

roximately 0.07% wlw o f  the bark. (-)-40-Hydroxysparteine (1, 2 mg) was p u r i f i e d  by preparat ive 
23 23  23  2 3  

t l c  and was found t o  e x h i b i t  the  fo l lowing data: o i l ;  [ r n I s B 9  -31•‹, [a1578 -33'. [a lSu6 -36'. [qIql6 

2 3  
C H N 0, 27%), 233 -60' and -103' (C 0.1, ethanol); gclms, Rt: 11.8 min, ms: Q 250 (M', 1 5  26 

(M-OH, 5). 221 (5). 209 (35), 153 (100). 136 (41). 122 ( l l ) ,  114 (71), 110 (22). 98 (56), 97 (34),  

96 (19). 84 (15). 55 (24) and 41 (39); uf4: 0.50 (cyclohexane-diethylamine, 7:3), 0.04 (methanol- 

28% amonia,  6S:l). 

The presence of a secondary hydroxyl group i n  L w a s  established by i t s  quan t i t a t i ve  conver- 

s ion,  under m i l d  ace ty la t i on  condi t ions,  i n t o  the g-acetyl  der iva t ive ,  5; gclms, R : 14.4 min, t 

ms: Q 292 (M+, C17H28N202, 40%). 263 (5),  251 (37), 249 (12), 233 (27). 231 (13), 195'(81), 156 

(42), 150 (32), 136 (93) ,  135 ( l oo ) ,  134 (40), 122 (21), 110 ( 3 7 ) ,  98 (941, 97 (6O), 96 (98),  82 

(36). 55 (45) and 41 (64). 

The mass spectrum o f L  exh ib i ted  a fragmentation pat tern  tha t  was suggestive of a sparteine 

nucleus w i t h  r i n g  A hydroxyl:substitution, but t h i s  mass spectrum was no t  comparable t o  any of 



5-7 
those prev ious ly  reported f o r  hydroxysparteines . Since was unaffected by treatment w i t h  sod- ' 

ium borohydride i n  methanol, the occurrence of the -OH group as p a r t  o f  a carbinolamine functiona- 

l i t y  could be r u l e d  out. The i d e n t i f i c a t i o n  o f  m u l t i f l o r i n e  (2) i n  another species of the genus 
8 Acosmium suggested on biogenet ic grounds t h a t  the p o s i t i o n  of -OH subs t i t u t i on  i n  the  sparteine 

nucleus of 1 might be a t  C-4. Thus, when an authent ic  sample o f  m u l t i f l o r i n e  ( a 9  was reduced 
m 

w i t h  sodium borohydride i n  methanol, a product was q u a n t i t a t i v e l y  obtained t h a t  was i d e n t i c a l  t o  

1 by gclms and t l c .  ,- 

6 R =  OAC - 

While the 4-OH group of was assumd t o  be i n  the equator ia l  (a) pos i t ion ,  s ince 4o-hydroxy- 

sparteine (lJ i s  exc lus ive ly  formed when m u l t i f l o r i n e  (2) i s  completely reduced w i t h  l i t h i u m  a lu -  

minum hydr idelO, i t  was decided t o  prove the stereochemistry o f  1 by comparison w i t h  48-hydroxy- 
/I 

sparteine (4) ,  obtained by reduct ion o f  n u t t a l l i n e  w i t h  sodium borohydride i n  methanol1'. 
w 

The product (4) was not r e a d i l y  d is t ingu ishab le  from i t s  C-epimer (1) b s  gclms o r  t l c ,  but  i t s  - ,% 

0-acetate 5) was found t o  e x h i b i t  the f o l l o w i n g  data by gc/ms; Rt: 13.9 min, ms: in& 292 (M', not - 

observed), 234 (9%), 233 (49). 156 (81, 150 (7), 148 (7), 136 (16), 135 (22). 134 (181, 122 (9). 

110 (11). 98 ( l oo ) ,  97 (15), 96 (31), 82 (131, 55 (28), 43 (48) and 41 (55). Since L a n d  %were 

c l e a r l y  d is t ingu ishab le  on comparison of t h e i r  mass spectra, the a l k a l o i d  obtained from A. pana- 

bark was assigned the s t ruc tu re  (-)-4o-hydroxysparteine (9. Addi t iona l  physical  and spec- 

t r a l  data have prev ious ly  been repor ted for 1 when obtained by p a r t i a l  synthesis from mu l t i f l o -  
IV 

10 r i n e  (3) . 
/" 

The f a c i l e  reduct ion o f  the vinylogous lactam func t i on  o f  m u l t i f l o r i n e  (3) w i t h  sodium boro- 
n 



hydr ide,  which has no t  been prev ious ly  reported, provided an opportuni ty t o  spec i f i ca l l y  deuter ia te  

r i n g  A of t h i s  compound. Reduction o f  m u l t i f l o r i n e  (2) w i t h  sodium borodeuteride q u a n t i t a t i v e l y  

produced 2,4-$-40-hydroxysparteine (7) a the probable mechanism ind i ca ted  i n  Scheme 1. Gclms 
,v 

data f o r  t h i s  compound were as fo l lows:  Rt: 12.3min. ms: @252 (M+, C 15 H 24 D N 0, 24%). 251 (16), 

235 (M-OH, 4),  223 (31, 211 (19), 155 ( loo) ,  154 (51), 150 (17), 137 (22), 136 (55), 134 (16). 122 

(13), 116 (611, 115 (39), 110 (28). 98 (551, 97 (421, 96 ( l l ) ,  84 (16). 55 (22) and 41 (39).  Com- 

par ison of the  mass spectrum o f  t h i s  deuterium-labeled product w i t h  those o f  L a n d 2  af forded y e t  

f u r t h e r  proof  t h a t  the  hydroxyl group of i s  located i n  r i n g  A o f  the sparteine nucleus. 

D 

(enolate anion) 



1nvest:gation of a d ie thy l  ether-soluble f rac t i on  of the nethanol ex t rac t  of A. panamense 

bark by gc/ms and t l c  l e d  t o  the i d e n t i f i c a t i o n  o f  add i t iona l  lupine-type qu ino l i z id ine  a1 ka- 

lo ids :  a- isosparteine (0.03% w/w); sparteine (0.006% w/w); 5.6-dehydro-o-isosparteine (0.003% 

W/W) and aphy l l ine (0.02% w/w): 

Acosmium Schott i s  the w s t  p r i m i t i v e  New World genus i n  the t r i b e  Sophoreae of the legume 

subfamily papilionoideae12. Since the only published reports of the occurrence of a lka lo ids  i n  

t h i s  genus re fer  t o  the iden t i f i ca t i on  o f  the --type qu ino l i z id ine  a l k a l o i d  (:)-6-epi- 

~ o d o p e t a l i n e ~ . ~ ~ ,  the observation i n  A. Pananense bark of 1 and the other lupine-type q u i n o l i z i -  
N 

dine a lka lo ids  mentioned above i s  o f  potent ia l  chemotaxonomic significance. 
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