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Abstract-The alumina-catalyzed addi t ion o f  various secondary mines to  

w i tha fer in  A (1) i s  f a c i l e  and e f f i c i e n t .  The addi t ion i s  i l l u s t r a t e d  

by  the preparation i n  excel lent  y i e l d  o f  3-aziridinyl-2.3-dihydrowitha- 

f e r i n  A (2 ) .  a compound wi th  s i gn i f i can t  &n antitumor a c t i v i t y .  

The in t roduct ion  o f  an m i n e  func t i ona l i t y  i n  the s tero id  nucleus i s  known t o  a l t e r  b io log ica l  

a c t i v i t y  s i gn i f i can t1y . l  Synthetic and natural ly-occurr ing 3-aminosteroids are known to  pos- 

sess important b io log ica l  a c t i v i t i e s ,  such as CNS, anaesthetic and neuromuscular b l o ~ k i n g . ~  

For a study o f  the re la t i onsh ip  o f  structure wi th antitumor a c t i v i t y ,  we required a simple and 

efficient method o f  introducing an m i n e  f u n c t i o n a l i t y  at the C(3) pos i t i on  o f  w i tha fer in  A 

(1). As e a r l i e r  invest iga tors  o b s e ~ v e d ~ . ~  that  alcohols add t o  the enone moiety of 

w i tha fer in  A with ease (espec ia l ly  i n  the presence of a base such as DBU), ve ant ic ipated that 

amines, and i n  pa r t i cu la r  secondary mines, w u l d  add i n  a s im i l a r  fashion t o  give the required 

amino adduct. However, treatment o f  w i tha fer in  A (1) w i th  az i r i d i ne  or diethylamine re- 

su l ted  i n  the formation of a complex mixture o f  products, and the react ion d id  not proceed to  

completion w i th in  two days. Hence ve took advantage o f  our recent discovery of the use of alu- 

mina as a ca ta l ys t  for the addi t ion of secondary mines t o  exocyclic a,p-unsaturated ke- 
tones.6 

I n  t h i s  paper we describe an alumina-catalyzed addi t ion o f  secondary mines t o  the enone 

moiety o f  w i tha fer in  A, a react ion h i c h  i s  f a c i l e  and e f f i c i e n t .  h e  resu l t s  o f  addi t ion of 

n ine secondary mines t o  w i tha fer in  A are presented i n  Table I. 

CH, 

R @ OH 



Table I: Addi t ion  o f  Secondary Pnines t o  Wi tha fer in  A 

Compound R Reaction Time XYie ld t  

W i e l d  i s  a f te r  f lash   chromatograph^.^ A l l  compounds were f u l l y  character ized by mass, 
proton & carbon-13 NMR spectra. 

$The mater ia l  was t r i t u r a t e d  w i t h  CHC13/hexane before chromatography. 
*Y ie ld  i s  based on recovered w i t h a f e r i n  A 154. 70. and 85% conversion f o r  compounds 8, 

9, and 10,respectively) 

The s t ruc tu res  o f  add i t ion  products were determined by IH and 13c NMR spec t ra l  analysis.  The 

values and assignments o f  the chemical signals of the  IH and 13c NI*( spectra of the products are 

g iven i n  Tables 11 and 111. The 13c chemical s h i f t s  assignments were based on previous stud- 

i e s  reported from our labora to ry3  and  other^.^ 
The fo l low ing  i s  a representa t i ve  experimental procedure: 500 mg of w i t ha fe r i n  A (1 )  was 

t rea ted  w i t h  5 m1 o f  az i r i d i ne9  and 500 mg o f  A1203 ( a c t i v i t y - 1 1 1 ) ~ ~  i n  120 m1 o f  to luene at  

25'C. The reac t ion  mix tu re  was s t i r r e d  under n i t rogen u n t i l  the s t a r t i n g  mater ia l  was consumed 

(TLC, 1 h r ) .  The s o l i d  t ha t  was obtained a f t e r  f i l t r a t i o n  and evaporation was subjected t o  

f l a s h  chromatography7 [Si02. 40-63pm; 3% EtOH i n  EtOAc] t o  g ive  463 mg o f  3 -az i r id iny l -2 .3 -d i -  

hydrowi tha fer in  A (2 ) .  C r y s t a l l i z a t i o n  from EtOAc/hexane gave compound 2 as m i t e  cubes, mp 

205.5 -207.5.C ( cow . ) .  
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I 
Table 11. Chemical Sh i f ts  and Assignments o f  Compounds 2-lot 

2 3 4 5 6 7 8 9 

h - - 150.2 

Chemical s h i f t s  a re  recorded i n  ppn downfie ld from TMS. The spectra were taken i n  CDClj 
s o l u t i o n  15.03 MHz i n  t h e  Fourier  mode using a JEOL FX-60 spectrometer i n  conjunct ion w l th  a 
JEC-980 computer. 
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The above resu l ts  demonstrate tha t  the alumina-catalyzed addi t ion of secondary mines to  

enone systems i s  general and compatible w i th  various sens i t i ve  functional groups. 

A prel iminary study of 3-aziridinyl-2,3-dihydrowithaferin A (2) has shown promising 

a c t i v i t y  against murine P-388 lynphocyt ic leukemia (TIC 149 a t  80 mg/kg).ll The resu l t s  of 
t es t s  of compound 2 and other amino adducts against various tumor systems w i l l  be reported 

i n  due course. 
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