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SYNTHESIS OF THE C-11 OXYGENATED ERYTHRINA ALKALOIDS 
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A b s t r a c t  - I n t r o d u c t i o n  of an oxygenated func t ion  a t  C-11 of t h e  E r y t h r i n a  a l k a l o i d  

ske le ton  was ob ta ined  by t r e a t i n g  e rysov ine  w i t h  lead te t raace ta te .  Un fo r tuna te ly  

simultaneous substitution o f  t h e  C-3 OMe by -0Ac has occurred and n o d i f i c a t i o n s  as 

changing t h e  r e a c t i o n  c o n d ~ t i o n s  and lo r  t h e  pheno l~c  compound t o  erysodine d i d  n o t  l ead  

t o  successfu l  r e s u l t s .  

1  While developing ou r  phytochemical s tudy on E r y t h r i n a  mulungu we became aware t h a t  a l though much 

work has been devoted t o  t h e  synthesis  o f  E r y t h r i n a  a l ka lo ids ,  no th ing  has been ment~oned  on t h e  

C-11 oxygenated compounds o f  t h i s  type, 1. Our own e f f o r t s  have been d ~ r e c t e d  toward t h e  i n t r o d u c -  

t i o n  o f  an oxygenated func t ion  a t  t h e  b e n z y l i c  s i t e  o f  2, which r e q u i r e s  a  h i g h l y  r e g i o s e l e c t i v e  

reac t ion .  Th is  l e d  us t o  l e a d  t e t r a a c e t a t e  o x i d a t i o n s  (LTA) which have s u c c e s s f u l l y  been a p p l i e d  

2  t o  pheno l i c  t e t r a h y d r o i s o q u i n o l i n e  d e r i v a t i v e s  by Umezawa e t  a1 . 
Thus erysovine & (0.200 g ) 3  i n  a c e t i c  a c i d  ( 5  m l )  was t reated w i t h  LTA (0.250 g )  a t  0% f o r  0.5 h  

producing the p -qu ino l  ace ta te  2 [ IR  (cm- I ) :  1740 (OAc), 1680 (C-0); UV. ?,,::OH 232 nm; 'H NMR 

(6 C0Cl3): 2.13 (OCOMe), 3.37 (C-3 OMe), 3.72 (C-16 OMe), 6.62 and 6.80 (each IH, H-14 and H-1711. 

Crude p-quinol  ace ta te  3 (0.100 g)  i n  a c e t ~ c  anhydr ide (0.5 ml) was f u r t h e r  t r e a t e d  w i t h  conc. 

H2S04 (0.06 m l )  and Ac20 ( 1  m l )  a t  - 3 0 ' ~  f o r  15 mi". Usual treatment o f  t h e  r e a c t i o n  fo l l owed  by 



layer  chromatography afforded la, ,, and id i n  17, 13, 6  and 0.5% y i e l d  respec t i ve ly ,  which 

showed analogous UV (A:::~ ca. 275 and 223 nm) and mass l m l z  M' 427, 266 (100%)1 spectra,  i n d i -  

c a t ~ n g  a c l o s e  r e l a t i o n s h i p  between these compounds. Formation o f  f o u r  d iastereoisomers cou ld -be  

v i sua l i zed  t a k i n g  i n t o  cons ide ra t ion  t h a t  t h e  i n t r o d u c t i o n  o f  t h e  acetoxy group a t  C-11 would l e a d  

e ~ t h e r  t o  (R) C-11-OAc or  ( 5 )  C-11-OAc and t h a t  t h e  a c i d i c  t reatment  (Ac20-conc H2S04) o f  t h e  p- 

quinol ace ta te  1, cou ld  a t t a c k  t h e  a l l y l i c  methyl e t h e r  a t  C-3 a f fo rd ing  e i t h e r  ( R )  C-3-OAc o r  ( 5 )  

C-3-OAc. Therefore i n  o rde r  t o  o b t a i n  f u r t h e r  evidence on t h e  acetoxy s u b s t i t u t i o n  o f  t h e  C-3-OMe, 

e ryso t r ine  g, was t r e a t e d  w i t h  Ac20- c o w .  H2S04 a t  -30% t o  y i e l d  a c e t y l e r y t h r a v i n e  as a 

major compound IBH(CDC13) 2.02 IOAc), 3.37 (OMe), 3.83 (Wle), 5.46-5.76 ( m ,  wl12 18 Hz, H-3) 5.83 

(H-71, 6.03 ( lower  f i e l d  arm of a  doublet,  H-1) 6.68 (dd, J=10 and 2 Hz H-2), 6.67 (8, H-171, 6.90 

(5, H-1411 which on h y d r o l y s i s  ( H C ~ / H ~ O / ~ O ~ C )  afforded e r y t h r a v i n e  g, w i t h  i d e n t i c a l  spec t ra l  data 

4 t o  those o f  the n a t u r a l  product  . 
Structures 5, 5 and were conf i rmed t o  be (3R. 11R)-3.15-diacetyl-11-aceto~~erysoline, 

(35, 11R) - 3.15-diacetyl-11-acetoxyerysoline and (3R, 115) - 3.15-diacetyl-11-acetoxyerysoline 
respec t i ve ly  by i n s p e c t i o n  of the?"  'H NMR spectra (Table 1 ) .  The assignments o f  H-2, H-3 and 

H-10 were confirmed by s e l e c t i v e  i r r a d i a t i o n  experiments and those of the acetoxy groups by 

5 comparison w i t h  a c e t y l e r y t h r a v i n e  c, e r y t h r a s c i n e  and ace ty le rysov ine  g [GH(CDCl3) 2.35 

( 0 A ~ ) l .  

The absorpt ion p a t t e r n s  of H-2, H-3 and H-10 (compound la, and k) i n  the 'H P!MR spectra were 

of d iagnos t i c  importance i n  ou r  c o n f i g u r a t i o n a l  analys is ,  when compared t o  t h e  co r respond~ng  

ones o f  g, and g. 
The minor compound 4 was regarded as the f o u r t h  d iastereoisomer (35, 118) 3,15-diacetyl-11- 

acetoxyerysol ine.  

Facing these f a c t s  we came t o  the conclus ion t h a t  a l though LTA o x ~ d a t i o n  of a f fo rded  the C-11 

oxygenated E r y t h r i n a  a l k a l o i d ,  t h e  i somer i za t ion  a t  C-3 had t o  be overcome e i t h e r  by changing t h e  

reac t ion  c o n d i t i o n s  o r  t h e  pheno l i c  compound. 

Thus p-quinol  ace ta te  3 was t r e a t e d  w i t h  CF3COOH and C F ~ C O O H ( C F ~ C O ) ~ O ~  ins tead  of H2S041Ac20 and 

i n  both cases w e d i d  n o t  recuperate an 11-oxygenated E r y t h r i n a  a l k a l o i d .  

We were then  l e f t  w i t h  t h e  p o s s i b i l i t y  of changing t h e  pheno l i c  compound. Based on t h e  f a c t  t h a t  

LTA o x i d a t i o n  of Z-benzyl-6-hydroxy-7-methaxy-1,2,3,4-tetrahydroisoquinaline 4, g ives  t h e  
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Table  1 - 

Assignment o f  'H NMR s i g n a l s  o f  the oxidation products o f  2 i n  CDC13 

H-2 H-1  

6.60 5.92 , 

(dd,J = 10, 2.5) ( s )  lower  
f i e l d  arm o f  
a doub le t  

6.05 6.74 

(dd,J = 10, 5) ( s )  h i g h e r  f i e l d  
arm o f  doub le t  

6.55 

(dd,J = 10, 2)  

1 a - H-3 

5.70 - 5.40 

(m, w112 = 18) 

l b  5.62 - 5.40 - 
(m, w112 = 10) 

l c  5.64 - 5.40 - 
(m, w112 = 17) 

H-lOa 

3.23 

(dd, J = 15, 2)  

3.26 

(dd, J = 15, 2)  

3.20 - 3.60 

( m )  

H-lOe OMe OAc 

2 corresponding 4-acetoxy d e r i v a t i v e s  - 5, on a spontaneous rearrangement of the o-quinol  ace ta te  6 , 
we have submit ted erysodine f3 (0.162 g )  an E r y t h r i n a  a l k a l o i d  possessing an i s o q u i n o l i n e  moiety  

2 s i m i l a r  t o  Q, t o  LTA o x i d a t i o n  (0.202 g )  i n  CH2C12 (5 m l )  a t  5%. Usual work up l e d  t o  t h e  

1 expected C-15 epimer ic  m i x t u r e  o f  0-quinol  acetates 1 C H NMR 6(CDC13) 2.08 (6H. OAc), 3.30 (OMe), 

3.33 (OMe), 3.40 (OMe), 3.43 (OMe), 5.80-6.90 (H-1, H-2, H-7, H-14 and H-17) l  which u n f o r t u n a t e l y  

decomposed p r i o r  t o  i t s  rearrangement t o  the corresponding 11-acetoxy d e r i v a t i v e  8. 



We are now look ing  f o r  o t h e r  reagents which c o u l d  in t roduce  an oxygenated f u n c t i o n  a t  C-11 o f  t h e  

Erythr ina a l k a l o i d  ( d i e n o i d  type) ,  w i t h o u t  i s o m e r i r i n g  carbon-3. 
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