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S y n t h e s i s  o f  M a r i n o b u f a g i n  a n d  M a r i n o b u f o t o x i n  f r o m  T e l e c i n o b u f a g i n  ~ 

Venom from the  Brazi l ian toad  Bu/o icerticus Spix was 
recent ly  shown to con ta in  mar inobufo tox in  (V) 2. The 
corresponding  genin mar inobufag in  (IVa) has been isolated 
f rom 5 d i f ferent  t oad  species and f rom the  Chinese 
medicinal  p repa ra t ion  Ch 'an  Su 8. To make  bo th  mar ino-  
bufagin and mar inobufo tox in  more  readi ly  avai lable for 
medica l ly-or ien ted  studies,  we have  inves t iga ted  syn the t i c  
app roaches  to  these  na tu ra l ly  occurr ing bufadienol ides.  
We now wish to r epor t  a par t ia l  synthes is  of mar ino-  
bufagin (IVa) and  mar inobufo tox in  (V) f rom telocino- 
bufagin (I). 

Selective dehyd ra t i on  of te locinobufagin  (I) wi th  
hydrochlor ic  acid in me thano l  yielded 14-dehydro telo- 
c inobufagin  (II, mp  198-200 ~ 51% yield) 4. Reac t ion  of 
olefin I I  w i th  N-iodosuccinimide in d ioxane-wate r  gave 
iodohydr in  I I I a  which was conver ted  di rec t ly  upon t rea t -  
m e n t  (room tempera tu re ,  60 min) wi th  pyr id ine  to  mar ino-  
bufagin (IVa, m p  223-225 ~ 45% yield). The p roduc t  
(IVa) was found  ident ical  w i th  an au then t i c  sample  
isolated f rom Ch 'an  Su 3. The subs t i tu t ion  of N-bromo-  
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ace tamide  or N-bromosucc in imide  for the  N-iodo reagen t  
afforde d b r o m o h y d r i n  I I I b  and  led to  33 and 31% y ie lds ,  
respect ively ,  of mar inobufagin .  

Reac t ion  of mar inobufag in  (IVa) wi th  suberic c~- 
anhydr ide  5 ill pyr id ine  (reflux, 6 h) gave subera te  ester  
IVb (92% yield by  p repa ra t ive  t h in  layer  chr0mato-  
graphy).  The cor responding  m e t h y l  es ter  der iva t ive  IVc 
(needles f rom acetone-e ther ,  m p  107-112 ~ was p repa red  
(diazomethane)  and found  ident ica l  w i th  an au then t i c  
spec imen isolated 6 f rom Ch 'an  Su. The half  es ter  of 
suberic acid (IVb) was condensed  a t  - -10 ~ (in t e t r a h y d r o -  
furan  conta in ing  t r i e thy lamine)  wi th  / -bu ty l  chloro-  
formate .  The cold solut ion of mixed  carbonic  anhydr ide  
was added  to  arginine monohydroch lo r ide  in me thano l -  
water .  Mar inobufo tox in  (V, mp  176-185 ~ was isolated in 
88% yield by  p repa ra t ive  t h in  layer  c h r o m a t o g r a p h y  and 
found ident ical  w i th  an au then t i c  sample  (mp 174-181 ~ 7. 

YVhile mar inobnfag in  has been conver ted  s to telocino- 
bufagin the  p resen t  s t u d y  cons t i tu tes  the  f i rs t  par t ia l  
synthes is  of mar inobufag in  and  of mar inobufo tox in .  The 
synthes is  of mar inobufo tox in  also cons t i tu tes  unequivocal  
suppor t  for the  recen t  s t ruc tura l  a s s ignment  ~. P resen t ly  
we are unde r t ak ing  a to ta l  syn thes i s  of te loc inobufagin  by  
way  of the  p lan t  bufadienol ide  scillarening. 

Zusammen/assung. Telecinobufagin (I) wurde  in Marino- 
bufagin (IVa) und  in Mar inobufo tox in  (V) i ibergefiihrt .  
Haup t r eak t i ons sch r i t t e :  U m s e t z u n g  des Olefins I I  zum 
Ha lohydr in  I I I  mi t  anschl iessender  E p o x y d i e r u n g  (III -+ 
IVa). Das so erha l tene  Mar inobufagin  (IVa) wurde  mi t  
Arg in in -monohydroch lo r id  un te r  Ve rwendung  der MCA- 
Technik  zu Mar inobufo tox in  (V) kondensier t .  

Y. KAMANO and G. R. PETTIT 1~ 

O O 

i\? 

~ ' ~ .  ~ 1  "'. 
( t x 

HO OH RO OH 

IIIa, X = I Ira,  R = K 
b, X = Br b, lZ = CO(CH2)sCOeH 

c, R = CO(CH2)#CO~CI58 
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