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RACEMISATION AND EPIMERISATION I N  ISOQUINOLINE AND INDOLE ALKALOIDS 

Pharmaceutical  I n s t i t u t e ,  Tohoku Un ive r s i ty ,  Aobayarna, Sendai ,  Japan 

Stereochemical changes a t  t h e  c h i r a l  c e n t r e s  i n  

i s o q u i n o l i n e  and i n d o l e  a l k a l o i d s  and r e l a t e d  compounds 

a r e  reviewed. 

I. I n t r o d u c t i o n  

There a r e  numerous examples o f  t h e  ep imer i sa t ion  o f  an asymmetric 

c e n t r e ,  neighbouring a  carbonyl  group y.& l o s s  o f  a  pro ton  by e n o l i s a t i o n  

and r ep ro tona t ion  on b a s i c  o r  a c i d i c  t rea tment .  I t  is very impor tant  

f o r  t h e  s y n t h e s i s  of  n a t u r a l  p roduc t s  that  the d e s i r e d  c o n f i g u r a t i o n  

is s e t  up by e p i m e r i s a t i o n ,  however t h e  e q u i l i b r a t i o n  of  a  compound 

w i t h  on ly  one c h i r a l  c e n t r e  l eads  i n e v i t a b l y  t o  racemisa t ion .  

Racemisation i s  a l s o  impor tant ,  p a r t i c u l a r l y  from t h e  i n d u s t r i a l  p o i n t  

o f  view, i f  t h e  unwanted ant ipode  which remains a f t e r  r e s o l u t i o n  

can be conver ted  i n t o  t h e  d e s i r e d  ant ipode .  W e  would now l i k e  t o  

review t h e  s te reochemical  changes t h a t  t a k e  p l ace  a t  t h e  c h i r a l  

c e n t r e  i n  i s o q u i n o l i n e  and i n d o l e  a l k a l o i d s  and r e l a t e d  compounds. 

1 1  Epimer isa t ion  i n  Indole  Alkalo ids  

Inve r s ion  a t  t h e  C-3 p o s i t i o n  of  a  t e t r a h y d r o c a r b o l i n e  by t r ea tmen t  

w i t h  a c i d  is mechan i s t i ca l ly  f e a s i b l e  and a l s o  w e l l  documented. 1- 4 



This d i s p o s i t i o n  was ingeniously u t i l i z e d  f o r  t h e  t o t a l  s y n t h e s i s  

of  r e se rp ine  (5)  by ~oochuard.' The quaternary  s a l t  (1) was reduced 

by sodium borohydride t o  t h e  t e t r ahydrocarbo l ine  ( 2 )  s i n c e  t h e  hydride 

approached from t h e  less hindered s ide .  However, al though more s t a b l e ,  

compound (2)  had t h e  wrong conf igura t ion  a t  C-3 p o s i t i o n  f o r  r e se rp ine .  

Therefore,  both e s t e r  groups of  2 were hydrolysed and then lactonised~ 

with dicyclohexylcarbodiimide t o  y i e l d  3. Since t h e  s u b s t i t u e n t s  i n  

r i n g  E were now necessa r i ly  a x i a l ,  t h e  normally f l e x i b l e  &-decalin 

type o f  system i n  r i n g  D and E was r i g i d l y  f ixed  wi th  t h e  r e s u l t  t h a t ,  

i f  c h a i r  conformations were t o  be maintained,  t h e  indole  r i n g  joined 

t o  r i n g  C must be a x i a l .  However, i f  invers ion a t  t h e  C-3 pos i t ion  

would occur,  t h e  indo le  r i n g  would be e q u a t o r i a l .  This was accomplished 

by hea t ing  wi th  p i v a l i c  a c i d  where 3 isomerised a t  t h e  C-3 p o s i t i o n  

t o  give t h e  l ac tone  ( 4 ) .  Methoxide i n  methanol opened t h e  l ac tone  

and a c y l a t i o n  wi th  3,4,5-trimethoxybenzoyl c h l o r i d e  then gave (t)- 

rese rp ine  ( 5 ) .  

Chart  1 

Examples of  base promoted ep imer i sa t ion  a t  t h e  C - 3  p o s i t i o n  of 

t e t r ahydrocarbo l ines  have been though t h e  condi t ions  

requ i red  were vigorous and consequently poor y i e l d s  were obta ined.  

On t h e  o t h e r  hand, t h e  ease  of epimerisa t ion wi th  a c i d  depends upon 

s t e r i c  a s  w e l l  a s  e l e c t r o n i c  f a c t o r s  a s soc ia ted  wi th  t h e  s u b s t i t u t i o n  

of  t h e  benzene r i n g .  4 

Three mechanism could be considered t o  account f o r  t h e  a c i d  Ca- 

t a lyzed  epimerisa t ion of  t e t r ahydrocarbo l ines  . The t h r e e  p o s i b i l i t i e s  , 
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C h a r t  1 

1 )  KOH 

M e 0  
OMe 2 )  DCC 

. . 

AC H 

OMe ( 2 )  

1 )  NaOMe 

2 )  A r C O C l  



i n v o l v i n g  i n i t i a l  p r o t o n a t i o n  a t  one of  t h r e e  atoms, a r e  r ep resen ted  

i n  Char t s  2 , 3  and 4 .  

Chart  2 ,  3 ,  4 

I n  Char t  2,  a  p ro ton  i s  f i r s t  added t o  t h e  i n d o l e  B-pos i t ion  a t  

C-7. A s e r i e s  o f  enamine-immonium e q u i l i b r a ,  proceeding  through 

a t r i g o n a l  i n t e r m e d i a t e  a t  t h e  C-3 p o s i t i o n ,  would then  a l low t o  

ep imer i se  t o  7.  Char t  3  i nvo lves  t h e  expu l s ion  o f  a  p ro tona ted  

N~ , fol lowed by r e -add i t i on  wh i l e  Char t  4 r e p r e s e n t s  t h e  i n i t i a l  

a t t a c k  by a  p ro ton  o c c u r r i n g  a t  t h e  C-2 p o s i t i o n  o f  t h e  i n d o l e  

a -pos i t i on  l e a d i n g  t o  a  ring-opened i n t e r m e d i a t e  posses s ing  a  p l a n a r  

C atom which would t h u s  pe rmi t  a r e c l o s u r e  o f  t h e  system t o  both  
3  

7 epimers.  However, s i n c e  h e a t i n g  3 -deu te r io - i so re se rp ine  (10) , 

prepared  by sodium borodeu te r ide  r educ t ion  o f  3-dehydroreserpine 

p e r c h l o r a t e ,  w i t h  a c e t i c  a c i d  gave a  mixture  o f  t h e  epimers ( 8  and 

10)  w i thou t  l o s s  o f  t h e  l a b e l ,  t h e  mechanism shown i n  Chart  2 can 

be excluded.  A l t e r n a t i v e l y ,  s i n c e  r e s e r p i n e  and i s o r e s e r p i n e  me thosa l t s  

do n o t  ep imer i se  a t  t h e  C-3 p o s i t i o n  i n  a c e t i c  a c i d ,  t h i s  f avor s  

t h e  i n i t i a l  p r o t o n a t i o n  a t  C-2 p o s i t i o n  according  t o  Char t  4 .  F i n a l l y ,  

s i n c e  d e s e r p i d i n e  (91 ep imer i se s  much more s lowly  than r e s e r p i n e  b u t  

e v e n t u a l l y  y i e l d s  an e q u i l i b r i u m  mixture of  analogous composit ion,  

t h e  f a s t e r  r a t e  i n  t h e  r e s e r p i n e  s e r i e s  i s  c o n s i s t e n t  w i t h  t h e  

mechanism i n v o l v i n g  i n i t i a l  p r o t o n a t i o n  a t  t h e  C-2 p o s i t i o n .  6 
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C h a r t  2 

( 7 )  

C h a r t  3 

C h a r t  4 7 



Char t  5 

OMe OMe 

4  1 Removal o f  t h e  s u g a r  from N -benzyl-N -methylv incos ide  (12 )  gave 

two major p r o d u c t s  ( 1 3 ) .  i s o m e r i c  w i t h  a  s imp le  ag lycone ,  which on 

hydrogena t ion  w i t h  pa l l ad ium - c h a r c o a l  i n  methanol  and a c e t i c  a c i d  

gave t h r e e  compounds. The major  components were methyltetrahydroalstonine 

1 (17) and 3 6  , 2 0 6  -N -methyldihydrogeissoschizine ( 1 8 ) .  The minor 

component was t h e  3 a  - isomer ( 1 9 )  of  1 8 . ~  I t  i s  known from p rev ious  

exper iments9  t h a t  t h e  hyd rogena t ion  u s i n g  pa l lad ium-charcoa l  does  n o t  

c ause  i n v e r s i o n  a t  t h e  C-3 posi t ion, . .  D e u t e r i a t i o n  s t u d i e s  confirmed 

t h a t  t h e  hydrogen a t  t h e  C-3 p o s i t i o n  was r e t a i n e d  throughout .  I t  is 

t h e r e f o r e  p o s t u l a t e d  t h a t  i s o m e r i s a t i o n  o c c u r s  by t h e  c l eavage  between 

t h e  C-3 and N - 4  bonds i n  t h e  o b l i g a t o r y  immonium i n t e r m e d i a t e  ( 1 4 )  

f o l l owed  by r e c y c l i s a t i o n . 8  The mechanism is  s i m l a r  t o  t h a t  shown i n  

Cha r t  3. 
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Chart  6 

Although t h e  mechanism shown i n  Chart  2 was no t  involved i n  t h e  

ep imer i sa t ion  of t h e  above examples, i t  i s ,  however, i n t e r e s t i n g  t h a t  

l.2,3,4-tetrahydro-3-phenylcarboline-~-carboxylic a c i d  (20 )  was 

inco rpora t ed  wi th  deuterium a t  t h e  C-1 p o s i t i o n ,  when ep imer i sa t ion  was 

c a r r i e d  o u t  w i t h  deuterium c h l o r i d e  i n  deuteriomethanol .  This  

sugges t s  t h e  p a r t i c i p a t i o n  o f  t h e  mechanism a s  i n  Char t  2 .  10 



Chart 7 

111. Racemisation and Epimerisation in Isoquinoline Alkaloids 

The chiral centre at the C-1 position of non phenolic tetrahydro- 

isoquinolines is not effected by the usual acidic or basic reagents. 

Special conditions are reguired for a steric change at the chiral 

centre at the C-1 position. 

1. Heating at an Elevated Temperature 

Hydrochlorides of optically active tetrahydroisoquinolines (21a-f) 

having at least one hydroxyl group at C-6 or 7 position were racemised 

by heating. Namely, the hydrochloride of (+)-21d was heated for 30 

min at 180 - 185' in vacua to give the hydrochloride of the racemate 

in 76.5 % yield. The racemisation of the 6-hydroxyl bases (21a-dl is 

easier than that of the 7-hydroxyl ones (21e and £1. Even though 

free base, the formers (21a-d) were racemised at the elevated tempe- 

rature. Ring-opened intermediate (23) was postulated for the racemi- 

sation of the 6-hydroxyl compounds. 
lla 

Chart 8 

R~ 

x fqNi2 a Phenyl 

1 2  b Cyclohexyl 

CH2R 1 c Phenyl 

( 21 ) d 3,4,5-~rimethoxyphenyl 

e Phenyl 

f Cyclohexyl 
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Chart 8 (continued) 

- 
Optically active ( 22 ) ( 23 ) Racemic ( 22 ) 

Me0 
Me0 

/ HO 
/ 

' OMe ' Me ' OMe 
( 24 ( 25 ) ( 26 ) 

Brossi also found that heating optically active 0-methylnorpetaline 

(24) with concentrated hydrobromic acid gave racemic norpetaline (26) 

and proposed an ionic mechanism involving a ring-opened intermediate 

(25). 
llb 

2. Catalytic Hydrogenation 

~rotoberberinesll'l~ and l-benzyltetrahydroisoquinolines 
13,14,15 

were racemised at room temperature by stirring with Adams catalyst 

under hydrogen atmosphere. Reaction conditions for the racemisation 



o f  a l k a l o i d s  and r e l a t e d  compounds ( C h a r t  9 )  a r e  g iven  i.n Tab l e  1. 

C h a r t  9 

A l l  o f  t h e  a l k a l o i d s - t y p e s  shown i n  Tab l e  1 were racemised  w i t h  

Adams c a t a l y s t  i n  p r o t i c  s o l v e n t s .  While r a c e m i s a t i o n  o f  non-phenol ic  

b a s e s  ( 2 7 ,  28, 29 ,  32, and 33)  r e q u i r e d  r e a c t i o n  t j m e s  o f  30 '1. 50 h r ,  

p h e n o l i c  b a s e s  r e q u i r e d  l o n g e r  r e a c t i o n  t imes :  96 a 112 h r  f o r  t h e  

monophenolic b a s e s  ( 3 1  and 34) and 129 a 165 h r  f o r  t h e  d i p h e n o l i c  



Table I 

Racemisat ion o f  Tetrahydroprotoberberines and 1-Benzyl te t rahydro iso-  

q u i n o l i n e s  w i t h  Adams C a t a l y s t  

Compound Reac t ion  

Time ( h r )  

4 2 

So lven t  

AcOH 

AcOH 

EtOH 

MeOH 

AcOH 

MeOH 

AcOH 

EtOH 

ACOH 

EtOH 

EtOH 

E t O H  

b a s e s  (30 and 35) .  However, (-)-1,2,3,4-tetrahydro-6,7-dihydroxy- 

1-(3.4.5-trimethoxybenzy.l)isoquinoline ( 2 6 ) ,  because  o f  i t s  c a t e c h o l  

f u n c t i o n ,  cou ld  n o t  b e  racemised.  F i n a l l y ,  t h e  h y d r o c h l o r i d e s  o f  t h e  

above b a s e s  could  n o t  be  racemised  under  t h e  same c o n d i t i o n s  a s  

above, 12'13'14 a l t hough  Merck group r e p o r t e d  t h a t  o p t i c a l l y  a c t i v e  

r e t i c u l i n e  hyd roch lo r ide  was comple te ly  racemised on hydrogena t ion  

over  p la t inum i n  e t h a n o l  f o r  24 h r .  1 5  



I n  o r d e r  t o  s tudy  themechanismof  r acemisa t ion ,  S-I13,13,13a-D 1- 3  

xy lop in ine  (40)  and S-[13,13,13a-D3]coreximine (42)  were s y n t h e s i s e d  

as fo l lows .  The 3,4-dihydroisoquinolines (36 and 37) were reduced 

wi th  z i n c  powder and d e u t e r i o a c e t i c  a c i d L 6  t o  t h e  t r i d e u t e r i o i s o -  

q u i n o l i n e s  (38 and 3 9 ) .  The racemate o f  (1, w-D3] -1 ,2 ,3 ,4 - t e t r a -  

hydropapaverine (38) was r e so lved  w i t h  ( - ) - s - a c e t y l l e u c i n e  t o  g ive  

t h e  S-isomer, which was h e a t e d  w i t h  formal in  i n  t h e  presence  o f  

h y d r o c h l o r i c  a c i d  t o  g ive  40. Mannich r e a c t i o n  o f  39 y i e l d e d  t h e  

racemate o f  [13,13,13a-D31-0,O-dibenzyloxycoreximine, t h e  r e s o l u t i o n  

o f  which w i t h  ( + ) - d i - p t o l u o y l t a r t a r i c  a c i d ,  fol lowed by debenzy- 

l a t i o n  of  t h e  r e s u l t i n g  4 1  w i t h  e t h a n o l i c  h y d r o c h l o r i c  a c i d ,  a f fo rded  

42. 

When bo th  trideuterioprotoberberines ( 4 0  and 4 2 )  were t r e a t e d  

wi th  Adam c a t a l y s t  under hydrogen atmosphere, r acemisa t ion  occurred  

w i t h  replacement o f  t h e  deuterium a t  t h e  C-13a p o s i t i o n  wi th  hydrogen. 

This  was determined by comparison of  t h e  mass s p e c t r a  o f  t h e  racemised 

products  w i t h  those  o f  t h e  s t a r t i n g  trideuterioprotoberberines.  
12 

However, i n  t h e  c a s e  o f  c a t a l y t i c  hydrogenat ion  o f  ( - ) -  [13,13,13a- 

D Ixy lop in ine  (40) w i t h  e i ther  pal ladim ox ide ,  pa l lad ium cha rcoa l ,  o r  
3  

W 2  - Raney n i c k e l  i n  s e v e r a l  s o l v e n t s ,  no r acemisa t ion  was observed 

n o r  was deuter ium exchanged w i t h  hydrogen. 

I t  is t h u s  cons idered  t h a t  a l k a l o i d - t y p e s  ( 4 5 )  a r e  absorbed on 

Adams c a t a l y s t  and then  t h e  C13a-H bond is rup tu red  homoly t i ca l ly  t o  

a f f o r d  t h e  r a d i c a l  (461,  which i s  e q u i l i b r a t e d  t o  a  t r i g o n a l  i n t e r -  

mediate (47) . Pheno l i c  s u b s t i t u e n t  would slow down the hydrogen abstraction. 

On t h e  o t h e r  hand, pa l lad ium and n i c k e l  c a t a l y s t s  seem t o  have l e s s  

a f f i n i t y  than  p l a t inum f o r  t h e  a l k a l o i d s .  Recently t h i s  r ecemisa t ion  
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o v e r  p l a t i num c a t a l y s t  was a p p l i e d  f o r  t h a t  o f  o p t i c a l l y  a c t i v e  

aporphines .  1 7  

Cha r t  10 

When t h e  above r e a c t i o n  u s ing  Adarns c a t a l y s t  was a p p l i e d  t o  

i s o q u i n o l i n e  a l k a l o i d s  having  a n o t h e r  c h i r a l  c e n t r e ,  e p i m e r i s a t i o n  

occu r r ed .  C a t a l y t i c  hydrogena t ion  o f  ( + )  -k r eys ig inone  (52 ,  X = H )  

and i t s  epimer ( 5 3 ,  X=H) i n  t h e  presence  o f  p l a t i num c a t a l y s t  gave 



t h e  same mixture  o f  t h e  two racemic cyc lohexanols  ( 5 4 ) .  

I n  c o n t r a s t ,  r e d u c t i o n  o f  t h e  hyd roch lo r ide s  of b o t h  epimers  

(52 and  53) on pa l l ad ium-cha rcoa l  p rovided  t h e  p r o d u c t s  reduced  a t  

t h e  carbon-carbon double  bonds w i t h o u t  e p i m e r i s a t i o n  a t  t h e  C-6a 

p o s i t i o n .  

S i m i l a r  t r e a t m e n t  o f  t h e  racemic  d e u t e r i a t e d  d ienones  (52 and 

53, X=D). prepa red  by r e d u c t i o n  o f  t h e  meth iodide  (49)  w i t h  sodium 

b o r o d e u t e r i d e  fo l lowed by debenzy l a t i on  o f  t h e  monophenol (50)  and 

phenol  o x i d a t i o n  o f  t h e  r e s u l t i n g  phenol  (51)  w i th  f e r r i c  c h l o r i d e ,  

i n  t h e  p r e sence  o f  p l a t i num ox ide  f u r n i s h e d  a  mix tu re  o f  54. 1 8  

Trea tment  of t h e  ( i ) - k r e y s i g i n o n e  epimer (53)  w i t h  c o n c e n t r a t e d  

hyd roch lo r i c  a c i d  i n  g l a c i a l  a c e t i c  a c i d  y i e l d e d  homoproaporphine ( 5 5 )  

t o g e t h e r  w i t h  t h e  dienone-phenol  rear rangement  p r o d u c t ,  h m a p r p h i n e  (56). 

The homoproaporphine (55 )  was s u b j e c t e d  t o  t h e  hydrogena t ion  i n  t h e  

p r e sence  o f  Adams c a t a l y s t  t o  a f f o r d  a  mix tu re  o f  two cyc lohexanols  

( 5 7 ) ,  which were e p i m e r i c  a t  t h e  C-6a p o s i t i o n  t o  each o t h e r .  On 

t h e  o t h e r  hand,  r e d u c t i o n  o f  55 on pa l lad ium-charcoa l  p rovided  t h e  

cyclohexanone ( 5 8 ) ,  which was a l s o  o b t a i n e d  from one  o f  t h e  above 

cyc lohexanols  (57 )  by o x i d a t i o n  w i t h  chromic anhydr ide -py r id ine  

complex i n  methylene chloride, ' '  i n d i c a t i n g  no e p i m e r i s a t i o n  a t  t h e  

C-6a p o s i t i o n  w i t h  pa l l ad ium c a t a l y s t .  

Cha r t  11 

3. P h o t o l y t i c  Reac t i on  

Ninomiya and h i s  co-workers r e p o r t e d  i s o m e r i s a t i o n  d u r i n g  

p h o t o c y c l i s a t i o n  o f  c e r t a i n  enamides. I r r a d i a t i o n  o f  some B/C- 
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Chart 11 

HC1 
____) 

OMe 
OC0,Et OH 

( 5 8  ) 

Me0 
CrO -pyridine 3 

( 5 5  ) 

+ 

Me0 



trans-benzoIc]phenanthridinones which were s u b s t i t u t e d  w i t h  an - 
e l ec t ron -wi thd rawing  group such  a s  e s t e r  and n i t r i l e  e f f e c t e d  

i s o m e r i s a t i o n  t o  t h e  co r r e spond ing  %-lactams . 
I r r a d i a t i o n  o f  a  me thano l i c  s o l u t i o n  o f  t h e  enamide (58 ,  X=C02Me) 

w i t h  a  low p r e s s u r e  mercury lamp f o r  7 h r  y i e l d e d  s t e r o s p e c i f i c a l l y ,  

a cco rd ing  t o  t h e  e l e c t r o c y c l i c  mechanism, t h e  --lactam (59 ,  

X=C02Me). However, p ro longed  i r r a d i a t i o n  o f  58 (X=C02Me) f o r  20 h r  

gave t h e  e - l a c t a m  (60 ,  X=C02Me) a s  t h e  s o l e  p roduc t  i n  20 % y i e l d .  

F u r t h e r ,  t h e  --lactam (59 ,  X=C02Me) was q u a n t i t a t i v e l y  i somer i s ed  

t o  t h e  e - l a c t a m  (60 ,  X=C02Me) when i r r a d i a t e d  i n  methanol .  However, 

t h i s  i s o m e r i s a t i o n  was n o t  observed  when an  a p r o t i c  s o l v e n t  such a s  

benzene ,  e t h e r  o r  d ioxane  was employed. 

P h o t o c y c l i s a i t o n  o f  t h e  enamide (58 ,  X=CN) hav ing  a  cyan0 group 

a t  t h e  para p o s i t i o n  a f f o r d e d  t h e  same r e s u l t ,  w h i l e  t h e  p-methoxy- 

s u b s t i t u t e d  enamide (58 ,  X=OMe) gave o n l y  t h e  --lactam. I r r a d i -  

a t i o n  o f  t h e  enamide (58,  X=H) f o r  s e v e r a l  hou r s  a f f o r d e d  t h e  trans- 

l a c t am (59 ,  X=H), w h i l e  a  pro longed  i r r a d i a t i o n  o f  59 ( X = H )  f o r  10 

days  b r o u g h t  abou t  i s o m e r i s a t i o n  t o  p r o v i d e  &-lactam (60 ,  X=H) i n  

10 % y i e l d .  2 0  

I r r a d i a t i o n  o f  t h e  enamide (61)  f o r  40 h r  gave t h e  (62)  

and &-lactams (63 )  i n  1 8 and 7 % y i e l d ,  r e s p e c t i v e l y .  21 On t h e  

o t h e r  hand,  i r r a d i a t i o n  o f  t h e  enamide (64)  carrying an  ester group  

a t  t h e  p o s i t i o n  gave t h e  --lactam (65 )  which decomposed 

upon a  pro longed  i r r a d i a t i o n .  

Fur thermore ,  i r r a d i a t i o n  o f  t h e  enamide (58 ,  X=C02Me) i n  deu t e r ium 

methoxide s o l u t i o n  f u r n i s h e d  a  mix tu re  o f  two i somers ,  - t h e  

w - l a c t a m  w a s  devoid  o f  deu t e r ium whereas t h e  &-lactam con ta ined  
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one deuter ium a t  t h e  C-4b p o s i t i o n .  The mechanism of  t h i s  i somer i -  

s a t i o n  is s t i l l  unc lea r .  
20 

Char t  1 2  

h?, MeOH 

M e w  - h?, MeOH @ / + @ 
R N M e  

',%,H 

\ NMe \ NMe 

0 
0  0  

( 61 ) ( 62 ) ( 63 ) 

MeOH 

Me02 
0  0  



Recen t ly ,  it was found t h a t  p h o t o l y s i s  o f  o p t i c a l l y  a c t i v e  

p h t h a l i d e i s o q u i n o l i n e  b rough t  abou t  s t e r e o c h e m i c a l  changes a t  t h e  

two c h i r a l  c e n t r e s  t o  a f f o r d  a  racemic  mix tu re  o f  ep imers .  Thus 

i r r a d i a t i o n  o f  ( - ) - a - n a r c o t i n e  (66 )  i n  d r y  t e t r a h y d r o f u r a n  w i t h  a  

h igh  p r e s s u r e  mercury lamp equipped  w i t h  a  py rex  f i l t e r  gave ( A ) -  

a - n a r c o t i n e  (68 )  and (A)- f i -narco t ine  ( 7 0 )  . S i m i l a r l y ,  p h o t o l y s i s  - 

of  ( - ) -g -hyd ra s t i ne  (67)  a f f o r d e d  ( ? ) - a - h y d r a s t i n e  (69 )  and ( A ) -  

8 -hyd ra s t i ne  ( 7 1 ) .  The mechanism o f  r a c e m i s a t i o n  i s  s t i l l  obscu re .  
2 2 

- 

Char t  1 3  

R H 

OMe OMe OMe 
1-form - dl-form g.-form - 

( 66 ) R=OMe ( 68 ) R=OMe ( 70 ) R=OMe 

( 6 7  ) R=H ( 6 9 )  R=H ( 7 1 )  R=H 

I V .  Conclus ion  

I t  i s  w e l l  known t h a t  s t e r e o i s o m e r s ,  even  through e n a t i o m e r i c ,  

show sometimes comple t e ly  d i f f e r e n t  b i o l o g i c a l  a c t i v i t i e s .  There- 

f o r e ,  o p t i c a l  r e s o l u t i o n  o f  s y n t h e t i c  compound can  become q u i t e  

i m p o r t a n t  and r a c e m i s a t i o n  becoms consequent ly  impor t an t  f o r  

u t i l i s a i t o n  o f  t h e  unwanted an t i pode .  Hopefu l ly ,  i n  t h e  n e a r  f u t u r e ,  
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newer methods for the racemisation and epimerisation of rather inert 

compounds will be developed. 
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