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The chemical  co r r e l a t i on  of  cinchonine (v) with the Alangium 

alkaloid a langic ine ,  through ethyl  cincholoiponate [(+)-VI], lactam 

a c i d s  (-)-IX, (+)-X, t r icyc l ic  amino ac id  (-)-XIV, and amide (-)-XV, 

unequivocally es tab l i shed  the absolu te  s te reochemis t ry  of alangicine 

a s  I .  

The  s t r u c t u r e  and  s te reochemis t ry  of  a langic ine ,  i so la ted  from Alangium la- 

m s  Thw. (family ~ l a n g i a c e a e ) , ~  have  recent ly  been es tab l i shed  by u s  as I o r  

i t s  m i r r o r  image.' We have  now obse rved  tha t  the cd spectrum of a l a n g i a n e  

5 .99  X I O - ~  M - i n  E ~ O H )  [elz6 (nm): 0 (448), +3010 (402), + I 0 0  (349), + I 5 0 0  (315), 

0 (285), - 2000 (275), - 1000 (269), - I670  (265), 0 (255), + I  340 (246),  0 (241), 

-8850 (233), 0 (225 ) I i s  ve ry  c l o s e  to tha t  of i t s  8-desoxy congener  psychot r ine  

'Dedicated to Emer i t u s  P r o f e s s o r  D r .  Shigehiko Sugasawa ,  Univers i ty  of 

Tokyo,  on the occas ion  of h i s  eightieth b i r thday .  



: b q H  W- "'Et "q& H..- 

GH2 
I 
CH2OH 

OH 
111 

OH 

H .  
CH2 
I \ C O ~ E ~  

I COzEt 
IV,  R = H  o r  MeO; 

~ ~ = ~ i n y l  01. ~t (+)-VI VII 



HETEROCYCLES. V o l  8. 1977 

(11)' fit 5.12 x M - in E ~ O H )  [elz6 (nm): 0 (4601, + 3520 (402), + 100 (347), + 1560 

(315), 0 (285), -590 (279), 0 (275), +780 (269), +ZOO (264), +3320 (244), 0 (239), 

- 11700 (231), 0 (224)]. The absolute stereochemistry of ankorine (III), another 

6 Alangium recently determined by some of u s ,  a lso  corresponds  to 

that of psychotrine.  

The target  stereoformula I (absolute configuration shown) was ,  therefore ,  

selected f o r  synthesis in o r d e r  to establish the absolute stereochemistry of alan- 

gicine. In view of o u r  success  in the synthetic incorporation of cincfioloipon ethyl 

e s t e r  [(+)-VI], derived from the major cinchona alkaloids (IV), into the Ipecac al- 

6 ka lo ids7 and ankorine,  we decided to extend the method to alangicine a l s o .  

Optically ac t ive  lactam e s t e r  (-)-VIII, the key intermediate,  was synthesized 

from ethyl cincholoiponate [(+)-VI], obtained from cinchonine ( v ) ~  by known meth- 

od,'" through the lactam alcohol VII in four  s teps  according to previously r epor t -  

6 ed  scheme. Hydrolysis of (-)-VIII with 2 N aq.  NaOH-EtOH a t  room tempera- 

tu re  gave the c& acid (-)-IX [97% yield; [a]: -8 .0 '  (c 1 . O ,  E~oH)]," which on 

thermal i s o m e r i ~ a t i o n ~ ' ~ " '  a t  180' f o r  90 min led to the des i r ed  t r a n s  acid (.+)-X 

[mp 154-155 "; [a]b5 +86.5  O (c 1 . O ,  E~OH)] in 73% yield. Esterif ication (EtOH- 

HC1, room temp.,  24 h r )  of (+)-x produced the lactarn e s t e r  (+)-X1[99% yield; mp 

'88-89O; [a]: +77.9' (2 0.8 ,  E~oH)], which was benzylated ( P ~ C H ~ B ~ ,  K2CO3, 

16 boiling MeGO, 15 h r )  to furnish  the e the r  (+)-XII [97% yield;  [%ID +53.3O (: 1 .O,  

E ~ O H ) ;  solution ir and nmr spect ra  identical with those of authentic (f)-XII"] as 

an  o i l .  

Conversion of (+)-XII into the tr icyclic e s t e r  (-)-XIII of es tabl ished6 struc- 

tu re  and stereochemistry was accomplished i n  55% overa l l  yield by Bischler-Na- 

pieralsky reaction (POC13, toluene, ref lux,  2 h r )  followed by catalytic reduction 

( ~ t 0 2 / ~ 2 ,  EtOH, 1 a tm,  2 0 ° ,  20 min). Thus,  employment of the &s+t= isom- 

erization a t  the lactam phenol s tage  served the purpose of improving the previous- 
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ly repor ted  low overa l l  yield of (-)-XI11 . 
The l a t e r  pa r t  of the synthetic route  was essential ly the same as adopted r e -  

cently fo r  the racemic s e r i e s  .' Thus ,  treatment of (-)-XI11 with 2 N_ a q .  NaOH- 

EtOH a t  25 provided the amino acid (-)-XIV 196% yield;  mp 189-1 92 ; [a]': 

- 37.2' (s 0 . 6 ,  E~oH)], which was then coupled with 3-benayloxy-4-methoxyphen- 

ethylamine " by the diethyl phosphorocyanidate method14 ( E ~ I N ,  HCONMe2, 25 ', 

3 h r )  to give the amide (-)-xv [mp 156.5-1 58"  ; [a]; - 9.3 (c_ 0.601 , E~OH)] in 

88% yield.  Dehydrocyclization of the amide (-)-XV (polyphosphate e s t e r , "  boil- 

ing CHCI,, 3 h r )  and debenzylation of the resul t ing  base (10% a q .  HC1-EtOH, r e -  

flux, 15 h r )  furnished the des i r ed  compound (+)-I [mp 145-147' (dec .); [o:]'; 167' 

i 2' (c_ 0.11 3 ,  M ~ o H ) ] ,  in 67% overa l l  yield from (-)-XV, identical in all r e s p e c t s  

[mixed melting point, uv ( E ~ o H  o r  0.1 N - N ~ O H ) ,  i r  (cHc~,), nmr (CDC~JDSO) ,  

mass  spectrum, and tlc] with a sample of natural  alangicinel  [mp 146-148O (dec .); 

[wlD+64.1 (c_ 0 .26 ,  M~oH) ] .  

Thus ,  the stereoformula I i s  the unique and complete express ion fo r  alangi- 

c ine .  
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