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M e t h y l a z o  a n d  M e t h y l a z o x y  C o m p o u n d s ;  

N e w  T y p e s  o f  A n t i t u m o u r  A g e n t s  

R e c e n t l y  we desc r ibed  t h e  a n t i t u m o u r  a c t i v i t y  of 
m e t h y l h y d r a z i n e  d e r i v a t i v e s ~ - a  A series  of o x i d a t i o n  
p roduc ts  of t h e  m e t h y l h y d r a z i n e  de r iva t ives ,  azo and  
aZOxy c o m p o u n d s ,  h a v e  been  s yn t he s i zed  a n d  t e s t ed  for 
t u m o u r  i n h i b i t i n g  ac t i v i t y .  

(1) Chemistry. The  azo c o m p o u n d s  were p r e p a r e d  f rom 
the  c o r r e s p o n d i n g  m e t h y l h y d r a z i n e  d e r i v a t i v e s  b y  ox ida -  
t ion w i th  mercur i c  oxide  or  w i t h  oxygen  in a n  ine r t  
Solvent. N - i s o p r o p y l - ~ - [ m e t h y l a z o ] - p - t o l u a m i d e  (I) has  
the  m.p.  t 1 1 - 1 1 5  ° (dec.) a n d  is f u r t h e r  c h a r a c t e r i z e d  b y  

a n  u l t r av io l e t  ab so rp t i on ,  m a x i m u m  a t  233 m/~, ( t ,  lc m 
635) in  e thano l .  O x i d a t i o n  of th i s  s u b s t a n c e  w i t h  one 

mole of pe rbenzo ic  acid in m e t h y l e n e  ch lor ide  yie lded N- 
i sopropy l -c¢- [methy lazoxy] -p- to luamide  (II),  m.p.  128-  
132 ° (dec.), a b s o r b i n g  in  t he  i n f r a red  a t  6.58 a n d  7.56 F,. 
This  p r o d u c t  poss ib ly  r e p r e s e n t s  a m i x t u r e  of i somer ic  
azoxy  c o m p o u n d s .  

(2) Tumour experiments. M e t h o d s :  The  e x p e r i m e n t s  
Were ca r r ied  ou t  on t h e  fol lowing t r a n s p l a n t a b l e  t u m o u r s  : 
Rhr l ich  c a r c i n o m a  (solid form),  E h r l i c h  c a r c i n o m a  
(ascitic form),  a n d  W a l k e r  c a r c i n o s a r c o m a  256. I n  t h e  
Case of t u m o u r s  g rowing  in solid form,  smal l  t u r n o u t  
f r a g m e n t s  were i m p l a n t e d  s u b c u t a n e o u s l y ,  whereas  for 
the  E h r l i c h  asc i tes  ca rc inoma ,  asci tes  cells were  in jec ted  
i n t r ape r i t onea l l y .  Groups  of t en  a n i m a l s  were used for 
each dose. Da i ly  a d m i n i s t r a t i o n  of t h e  c o m p o u n d s ,  e i t h e r  
in aqueous  so lu t ion  or in suspens ions  in p ropy l ene  glycol, 
was s t a r t e d  on  t he  d a y  a f t e r  implantation b y  t he  i n t r a -  
pe r i tonea l  route .  F ive  to  seven  da i ly  doses were given.  
Varying acco rd ing  to t he  k i n d  of t u m o u r .  T he  d a y  a f t e r  
the  las t  dose  h a d  been  given,  t h e  t u m o u r s  were exc ised  
and  weighed.  I n  the  case of t he  asc i tes  c a r c i n o m a  the  sur-  
Vival t i m e  was d e t e r m i n e d .  

Resu l t s  : Genera l ly ,  in all  t h r e e  t u r n o u t  sys t ems  the re  was 
a c e r t a i n  pa ra l l e l i sm in  t h e  a n t i t u m o u r  a c t i v i t y  be t ween  
the  m e t h y l a z o  or  t h e  m e t h y l a z o x y  d e r i v a t i v e s  a n d  t h e i r  
Corresponding m e t h y l h y d r a z i n e  analogues .  However ,  t he  
azo a n d  azoxy  c o m p o u n d s  usua l ly  showed  a lower g rade  
of t u m o u r  i n h i b i t i n g  a c t i v i t y  t h a n  t h e i r  h y d r a z i n e  ana -  
logues. As an  example ,  t he  effect  of I and  I I  on t he  
V~ralker t u m o u r  of t h e  r a t  is c o m p a r e d  w i t h  t h e  a c t i v i t y  
of the  c o r r e s p o n d i n g  N- i sop ropy l -~ - [me thy lhydraz ino ] -P -  
t o luamide  h y d r o c h l o r i d e  ( I I I ) .  In  t he  Table ,  t he  fol lowing 
m e a n  d a t a  are  i n d i c a t e d  : t u m o u r  weight ,  change  in we igh t  
of t he  an imals ,  t u m o u r  we igh t  i n d e x  c o n t r o l s / t r e a t e d  
(C/T), % of t u m o u r  i n h i b i t i o n  a n d  t h e r a p e u t i c  index .  I n  

the  W a l k e r  t u m o u r  e x p e r i m e n t s  t h e  t h e r a p e u t i c  i n d e x  is 
t he  r a t i o  b e t w e e n  t h e  m a x i m u m  t o l e r a t e d  dose (MTD) 
(dai ly  dose in a 10-day s u b a c u t e  t o x i c i t y  t e s t  in  w h i c h  no  
loss in  w e i g h t  a n d  no  l e u k o p e n i a  occur) ,  a n d  t h e  m i n i m u m  
100% effec t ive  dose  ( M E D  100%)  ( lowest  da i l y  dose  
w h i c h  leads to  comple t e  i n h i b i t i o n  of t h e  g r o w t h  of t he  
W a l k e r  t u m o u r ) .  

F r o m  the  Tab le  i t  c an  be  seen t h a t  b o t h  I a n d  I I  are 
ab le  to  i n h i b i t  c o m p l e t e l y  t h e  g r o w t h  of  t he  W'a lker  car-  
c inosa rcoma .  T h e  t h e r a p e u t i c  i n d e x  of b o t h  c o m p o u n d s ,  
however ,  is lower  t h a n  t h a t  of t he  c o r r e s p o n d i n g  m e t h y l -  
h y d r a z i n e  d e r i v a t i v e  I I I .  

L i t t l e  is k n o w n  a b o u t  t he  m e c h a n i s m  b y  w h i c h  t he se  
c o m p o u n d s  ac t .  In  vitro e x p e r i m e n t s  p r e s e n t  some  diffi-  
cu l t y  because  of t h e  i n so lub i l i t y  of these  s u b s t a n c e s  in  
water .  I t  was  found  p rev ious ly  t h a t  a u t o x i d a t i o n  of t h e  
m e t h y l h y d r a z i n e  d e r i v a t i v e s  to  t he  c o r r e s p o n d i n g  azo 
c o m p o u n d s  p roduces  h y d r o g e n  pe rox ide  4 w h i c h  m a y  be  
respons ib le  for t h e  D N A - f r a g m e n t a t i o n  a n d  p e r h a p s  for 
t h e  a n t i t u m o u r  effect  in vivo. P h y s i c o c h e m i c a l  i n v e s t i g a -  
t ions  h a v e  s h o w n  t h a t  m e t h y l h y d r a z i n e  d e r i v a t i v e s  de-  
g rade  deoxyr ibonuc l e i c  acid in t he  p resence  of oxygen .  
W h e t h e r  t he  a b o v e  m e n t i o n e d  azo and  azoxy  c o m p o u n d s  
are  r e d u c e d  in vivo t o  t he  c o r r e s p o n d i n g  h y d r a z i n e  is n o t  
known .  E x p e r i m e n t s  in  t h i s  d i r ec t i on  a re  in  progress .  

Zusammen/assung. Die t u m o r h e m m e n d e  W i r k u n g  v o n  
Me thy lazo -  u n d  M e t h y l a z o x y v e r b i n d u n g e n  wi rd  beschr ie -  
ben.  De r  c y t o s t a t i s c h e  E f f e k t  dieser  S u b s t a n z e n  g e h t  
me i s t ens  d e m j e n i g e n  d e r  a n a l o g e n  M e t h y l h y d r a z i n -  
d e r i v a t e  paral lel ,  Die A k t i v i t t i t  i s t  ge r inger  und  die 
t h e r a p e u t i s c h e n  Ind ices  de r  Azo- u n d  A z o x y v e r b i n -  
d u n g e n  s ind u n g i i n s t i g e r  als d ie jen igen  de r  e n t s p r e c h e n -  
den  M e t h y l h y d r a z i n v e r b i n d u  ngen.  
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Effect on the Walker carcinosareoma (intraperitoneal admiuistration, six times within eight days) 

Daily dose Tumor weight Weight change Tumor weight Tumor inhibition Therapeutic index 
(mg]kg) (rag) of rats index cl'r (%) MTD 

ME]3 100% 

Methylhydrazine Controls 14.825 -t 34.7 1 0 75 m glkg = 7.5 
cx)mpound III 5 2.766 +22.9 5.3 81.3 10 mg/kg 

10 0 + 19.8 c~ 100 

NIethylazo Controls 14.277 + 25.8 1 0 __30 mg/kg = 3.0 
COmpound I 5 2.021 + 17.7 7.1 85.9 10 mglkg 

10 0 + 12.2 o~ 100 

IVIethylazoxy Controls 16.5~20 +41.4 t 0 70 mglkg- = 3.5 
compound l I 5 11.794 + 40.3 1.4, 28.6 20 mg/kg 

10 4.65i +24.6 a.6 71.8 
20 0 + 18.0 C~ 100 

Values are the mean for ten animals per dose level. 


