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Abstract - Camptothecin-7-carbaldehyde (3) was prepared from 
7-hydroxymethylcamptothecin (2) by treatment with such cationoid 

agent as sulfuric acid, acetic acid, ptoluenesulfonyl chloride, 

phosphoryl chloride, thionyl chloride, or triphenylphosphine- 

carbon tetrachloride. On heating with sulfuric acid in an alcoho- 

lic solution, 2 afforded 7-alkoxymethylcamptothecin (4) and l-di- 
alkoxymethylcamptothecin (2). the product-ratio depending upon 
the acid-concentration. 

(+)-Camptothecin (i), isolated first from Camutotheca acuminata (NYSSACEAE) 
by Wall and co-worker5 in 1966,') has attracted much attentlon because of its sig- 

nificant inhibitory activity toward L1210 in mice and Walker 256 tumor in rats. 
3 

This alkaloid is not clinically utilized at present, except in China, because of 

its high t~xicity;~)however, it is still one of the most potent substances having 

antitumor activity. Many attempts to obtain lower toxicity derivatives with activ- 

ity as high as have appeared in literatire~.~)"e have been conducting a study of 

the chemical modification of 1 using naturally occurring 20(S)-camptothecin as a 

starting material.')This article describes novel processes to convert 7-hydroxy- 

methylcamptothecin (2) int'z the aldehyde (3) and its acetals (5)  by treatment with 
various cationoid agents (E") without any conventional oxidizing agent. 

The hydroxymethyl compound 2 was obtained in satisfactory yield by the,reac- 
tion of 2 with hydrogen peroxide-ferrous sulfate in a mixture of aqueous sulfuric 
acid-methanol.6)~cylation of 2 gave 7-acyloxymethylcamptothecin in good yield by 



t h e  t r ea tmen t  w i th  such  a c i d  anhydr ides  as a c e t i c ,  p rop ion ic ,  and b u t y r i c  anhyd- 

r i d e s ,  whereas a c y l a t i o n  wi th  ac id  c h l o r i d e  such  a s  beneoyl o r  pheny lace ty l  ch lo-  

7 ) .  r i d e  a f fo rded  cons ide rab le  amounts of t h e  aldehyde 1 zn a d d i t i o n  t o  t he  co r r e -  

sponding acyloxymethyl compound. p T o l u e n e s u l f o n y 1  c h l o r i d e  i n  h o t  py r id ine  a l s o  

e f f e c t e d  t h e  conve r s ion  of 2 i n t o  2 i n  68% y i e l d ,  under whi.ch c o n d i t i o n  7-acyloxy- 

methyl compounds were recovered  unchanged. Attempted c h l o r i n a t i o n  of  2 with  such  

c h l o r i n a t i n g  agen t s  as phosphoryl  c h l o r i d e ,  t h i o n y l  c h l o r i d e ,  and t r iphenylphos-  

phine-carbon t e t r a c h l o r i d e  r e s u l t e d  i n  t h e  format ion  of t he  aldehyde 2 i n  moderate 

y i e l d s ,  no chloromethyl  compound be ing  formed i n  a d e t e c t a b l e  amount. Conversion 

of 2 t o  2 was more conven ien t ly  conducted by h e a t i n g  i n  aqueous s u l f u r i c  a c i d  O r  

i n  a c e t i c  ac id .  

Heating of t h e  a l c o h o l i c  s o l u t i o n  of 2 i n  t h e  presence  of  c a t a l y t i c  amount of 

s u l f u r i c  a c i d  o r  boron t r i f l u o r i d e  e t h e r a t e  fu rn i shed  t h e  corresponding 7-dialkoxy- 

methylcamptothecins (5, R=C2H5, g - C  H ) i n  goad y i e l d ,  which were e a s i l y  hydro- 
4 9 

l yeed  i n t o  2 wi th  aqueous mine ra l  ac id s .  However i n  a n  a l c o h o l i c  s o l u t i o n  of h i g h  

a c i d  concent ra t ion(2 .g .  5 m l  conc. H2S04 i n  20  m l  of Il-butanol), 7-alkoxymethyl- 

camptothec in  (4, R=g-C4Hg) was ob ta ined  as major product  w i t h  a t r a c e  amount of 
. . 

t h e  a c e t a l  (2,  R=n-C4R9). 
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Scheme 1 

A p o s s i b l e  mechanism f o r  t h e  format ion  o f  t h e  aldehyde 2 from 2 is d e p i c t e d  

i n  Scheme 2. The i n t e r m e d i a t e  anhydrobase (B)  i s  r e a d i l y  formed dep ro tona t ion  

from t h e  c a t i o n o i d  adduct  (A). Rearomat iea t ion  of  t h e  B-ring wi th  l o s s  of  a  hy- 

d r i d e  i n  te rms of EH f u r n i s h e s  2. Another p r o t o n a t i o n  of (B) w i th  t h e  p a r t i c i p a -  

t i o n  of  he t e roannu la r  con juga t ion  wi th  t h e  ca rbony l  i n  t h e  D-ring could  a c c e l e r a t e  

t h e  format ion  of t h e  e t h e r  4 and t h e  a c e t a l  2 i n  h i g h l y  a c i d i c  medium. 
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