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Abstract - The production of ca tha ran th ine  by suspension c u l t u r e s  of t h e  

"200GW" c e l l  l i n e  from Catharanthus roseus i s  repor ted.  Other a l k a l o i d s  

i s o l a t e d  are val les iachotamine isomers,  a jma l i c ine ,  hcrhammerinine, bcrham- 

mericine, v indo l in ine ,  19-epivindolinine and s t r i c t o s i d i n e  lactam. 

The b i s indo le  a l k a l o i d s  v i n b l a s t i n e  and v i n c r i s t i n e  are we l l  knom c l i n i c a l  agen t s  i n  cancer che- 

motherapy. D u e  t o  t h e i r  extremely low concentra t ion i n  Cacharanfhus raseus t h e i r  i s o l a t i o n  i s  

tedious  and c o s t l y  and furthermore t h e  e s t ab l i shed  t o x i c i t y  observed dur ing p a t i e n t  treatment wi th  

these  agents  a l s o  l i m i r s  r h e i r  use.  Efforts ru a l l e v i a t e  such problems have been d i rec red  toward 

p a r t i a l  o r  t o t a l  syntheses  i n  t h e  hope t h a t  such s t u d i e s  would not  only r ep lace  t h e  plant  i so la -  

t i o n  bu t ,  i n  add i t ion ,  would a f f o r d  novel syn the t i c  b i s indo le  analogves wi th  broader spec t ra  of  

a c t i v i t y  and lower t o x i c i t y .  A l a r g e  number of pub l i ca t ions  from our  and o the r  l a b o r a t o r i e s 2  

have s h a m  t h a t  catharanthine  (1) and i t s  d e r i v a t i v e s  i n  t h e  form of rhe  corresponding N-oxide 

in termediate  can be coupled wi th  v indo l ine  (2) o r  i t s  d e r i v a t i v e s  to  a f fo rd  the  r e q u i s i t e  b i s in -  

do le  systems. Under appropr ia t e  condi t ions3 reproducible  high y i e l d s  ( > 6 0 % )  of v i n b l a s t i n e  

analogues can be obtained thereby providing an e f f i c i e n t  rou te  from 1 and 2 .  Although t h e  l a t t e r  

substances  are a v a i l a b l e  from C.  roseus t h e i r  i s o l a t i o n  is a l s o  r a t h e r  c o s t l y  and we have turned 

our a t t e n t i o n  t o  t h e  p o s s i b i l i t y  of propagating these  a l k a l o i d s  i n  plant  t i s s u e  cu l tu res .  



Various l a b o r a t o r i e s  have made a t tempts  t o  produce a l k a l o i d s  from C.  roseue t i s s u e  c u l t u r e s  and 

the  e a r l i e s t  r e s u l t s  d a t e  back t o  t h e  1960's '-~.  Unfortunately none of t h e  published r e s u l t s  

have recorded production of t h e  t a r g e t  a lka lo id  catharanthine  (1 ) .  Recently A . I .  scott'O has 

informed u s  of h i s  r e s u l t s  i n  t h i s  area and we would now l i k e  t o  r epor t  our success i n  producing 

1  i n  a c e l l  l i n e  coded as "200GW7'. 

During t h e  past few yearsi" '  s eve ra l  hundred s e r i a l l y  cul tured c e l l  suspensions derived from 3 

c u l t i v a r s  of C .  roseus were es t ab l i shed  i n  our  programme and subsequently shown t o  produce repre- 

sen ta t ive  a lka lo ids  of t h e  Carynanthe, Strychnos and Aspidosperma fami l i e s .  Various individual  

c e l l  l i n e s  proven s t a b l e  over long (up t o  two years)  time per iods  were grown i n  Gamborg's 85 

medium" and then t r ans fe r red  t o  Zenk's a lka lo id  production medium9 f o r  l a r g e  s c a l e  preparat ions .  

One of t h e  most r ecen t ly  developed l i n e s  coded as "200GW" has proven to  be o u r  f i r s t  producer of 

catharanthine  (1) .  

The "200GWt' c e l l  l i n e  was propagated and extracted under condi t ions  described e a r l i e r 1 , "  and gave 

i t s  own "spectrum" of a lka lo ids  (Table 1)  including one of t h e  t a r g e t  molecules,  ca tharanthine  (1). 

Here 140 g  batches  of  f r eeze  d r i ed  ce l l s  gave a crude mixture of  a l k a l o i d s  (520 mg, 0.37%) 

which was f r ac t iona ted  by H P L C ~  to  give  (1) (7 mg, 0.005% dry c e l l  wt,  i d e n t i c a l  with an au then t i c  

sample) together  with t h e  val les iachotamine isomers (3) and (4 ) ,  a jma l i c ine  (5) ,  htirhammericine 

(6 ) ,  hSrhamerinine  (7 ) ,  v indo l in ine  ( 8 ) ,  19-epivindolinine (9) ,  and s t r i c t o s i d i n e  lactam (10).  

TABLE I  

Alkaloids i s o l a t e d  from t h e  2OOGW Cel l  Line 

Alkaloid t .  % Yield from dry  c e l l  w t .  t % of crude a lka lo id  mixture 

% f i g u r e s  refer  to  i s o l a t e d  y i e l d s ,  
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3 5 
and 
4 CH3 

6 R=H 8 and 9 
7 t?=OCH3 

%o 

'*H 
OGlu 

The "200GW" c e l l  l i n e  descr ibed he re  provides ca tha ran th ine  (1) i n  amounts ca t h r e e  t imes t h a t  

ob ta inab le  from C. roseus plant  ma te r i a l  (general ly  ca 0.0017% y i e l d  from dr i ed  p lan t  ma te r i a l ) .  

It appears t h a t  t h i s  l i n e  contains  l a r g e r  amounts of 1 than t h a t  r ecen t ly  developed by A . I .  Sco t t  

and h i s  grouplo.  I n  t h i s  l a t t e r  study suspension c u l t u r e s  i n i t i a t e d  from c a l l u s  t i s s u e  of 

C. roseus seedl ings  and maintained on SH medium were employed. 

Vindoline (2) ,  another major a lka lo id  i n  C. roseus was not detected although i t  i s  i n t e r e s t i n g  t o  

n o t e  t h a t  s t r i c t o s i d i n e  lactam ( l o ) ,  a substance not  normally found i n  s i g n i f i c a n t  amounts i n  t h i s  

p l a n t ,  i s  a predominant component i n  t h i s  c e l l  l i n e .  



Exper iments  d e s i g n e d  t o  o p t i m i z e  t h e  p r o d u c t i o n  of  I i n  t h i s  and s e v e r a l  o t h e r  c e l l  l i n e s  are 

p r e s e n t l y  underway. 
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