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PREFRCE 

The  dedication of  t h i s  v o l u m e  o f  H e t e r o c y c l e s  t o  Hamao Umezawa on  h i s  6 5 t h  

b l r t h d a y  is a f i t t i n g  and w e l c o m e  t r i b u t e  t o  a man who h a s  become  t h e  l e a d i n g  

c h e m i c a l  m i c r o b i o l o g i s t  i n  J a p a n .  He h a s  l o n g  h a d  a n  i n t e r n a t i o n a l  r e p u t a t i o n  

f a r  h i s  d i s c o v e r y  o f  a r e m a r k a b l e  s e r i e s  o f  m i c r o b i a l  p r o d u c t s  w i t h  b i o l o g i c a l  

a c t i v i t y  a n d  f o r  h i s  f u n d a m e n t a l  investigations o f  t h e i r  p r o p e r t i e s .  N o s t  o f  

t h e s e  s u b s t a n c e s  a r e  f r o m  A c t i n o m y c e t e s ,  many o f  them c o n t a i n  new and intriguing 

h e t e r o c y c l i c  s y s t e m s ,  a n d  some  a r e  o f  v a l u e  i n  m e d l c i n e  o r  a g r i c u l t u r e .  

Hamao Urnerawa i s  one o f  a f a m i l y  o f  d i s t i n g u i s h e d  b r o t h e r s .  He b e g a n  t o  

work  o n  a n t l b i o t i c s  i n  1 9 4 4 ,  when h e  was Assistant P r o f e s s o r  i n  t h e  I n s t i t u t e  f o r  

I n f e c t i o u s  D i s e a s e s  a t  t h e  U n i v e r s ~ t y  o f  Tokyo .  T h r e e  y e a r s  l a t e r  h e  became  

D i r e c t o r  o f  t h e  D e p a r t m e n t  o f  A n t i b i o t i c s  a t  t h e  N a t i o n a l  I n s t i t u t e  o f  H e a l t h .  

The  p r e v a l e n c e  o f  t u b e r c u l o s i s  i n  J a p a n  a t  t h a t  t i m e  l e d  h im t o  s e a r c h  f o r  

w a t e r - s o l u b l e  s u b s t a n c e s  w i t h  h i g h  a c t i v i t y  a g a l n s t  t h e  t u b e r c l e  b a c i l l u s ,  a n d  i n  

1 9 5 6  h e  discovered Kana rnyc in ,  an a m l n o g l y c o s i d i c  a n t i b i o t i c  produced b y  

S t r e p t o m y c e s  k a n a r n y c e t i c u s ,  w h l c h  f o u n d  w i d e  c l i n i c a l  u s e .  One i m p o r t a n t  c o n -  

s e q u e n c e  o f  t h i s  d i s c o v e r y  was t h e  d e c i s i o n  o f  t h e  J a p a n e s e  M i n i s t r y  o f  H e a l t h  

a n d  W e l f a r e  t o  e s t a b l i s h  a Microbial C h e m i s t r y  R e s e a r c h  F o u n d a t i o n  t o  r e c e i v e  

r o y a l t i e s  f r o m  t h e  Kanarnycin  p a t e n t  a n d  t o  b u l l d  a n  I n s t i t u t e  o f  M i c r o b i a l  

Chemistry f o r  t h a  s t u d y  o f  a n t l b i o t i c s  a n d  o t h e r  u s e f u l  m i c r o b i a l  p r o d u c t s .  

P r o f e s s o r  Umezawa was appointed D i r e c t o r  o f  t h e  new I n s t i t u t e ,  w h i c h  

c e l e b r a t e d  i t s  1 5 t h  a n n i v e r s a r y  w i t h  a Symposium i n  Tokyo  two  y e a r s  a g o .  He 

became  t h e  i n i t i a t o r  a n d  g u i d i n g  s p i r i t  o f  a n  immense  b o d y  o f  research i n  

c h e m i c a l  m i c r o b i o l o g y  w h l c h  h a s  p r o d u c e d  r e s u l t s  o f  b a s i c  importance a n d  

p r a c t i c a l  v a l u e .  I n  1 9 6 2  h e  b e g a n  a s e a r c h  f o r  a s u b s t a n c e  w h i c h  w o u l d  c o p e  w l t h  

a s e r i o u s  i n f e c t i o n  o f  r i c e  p l a n t s  by  P i r i c u l a r l a  oryzae, a n d  i n  1 9 6 5  h e  and h i s  

c o l l e a g u e s  d i s c o v e r e d  i n  c u l t u r e  f i l t r a t e s  o f  S t r s p t o m y c e s  k a s u q a e n s i s  



the aminoglycoside Kasugamycin, which has been widely used for the prevention of 

rice blast. 

BBfore the Institute had been established he had also begun to look for 

substances with anti-tumour properties. The first substance to show therapeutic 

promise was disccversd in 1 9 5 6  and named Phleomycin, but this produced 

irreversible renal damage i n  dogs. Howevs r ,  in 1965 ,  a continued s e a r c h  for 

similar substances revealed the chemically related Bleomycin, produced by 

Streptomyces verticillus, which has found use in the trsatment of squameous cell 

carcinoma, Hodgkin's disease, and tumours of the testis. 

In addition to his extensive researches on  antimicrobial and anti-tumour 

substances, ha initiated a ssarch for snryme inhibitors in the culture filtratos 

of microorganisms. A considerable number of such substances have already bsen 

found, soma of which haue well defined and useful pharmacological properties, and 

this approach to the discovery of new drugs has now bscome of wide interest. Two 

inhibitors of p-lactamases, discovered in the course of his screening programme 

in 1977, were the forerunners of clavulanic acid and the olivanic acids, which 

are o f  potential cllnical value. 

Professor Umezawa and his colleagues haue not only Isolated a great number 

of new and interesting microbial secondary metabolites but have determined the 

structures of more than 70 of them. The structural work on Bleomycin, which 

consists o f  a family of substances having a novel peptids linked to a 

disaccharide, is particularly impressius and has bsen followed by the production 

of semi-synthetic Bleomycins. Among the recent novel structures is that of 

Aplasmomycin, a complex m3lecule from a marine Strsptomycss sp. with activity 

against plasmodia, uhich has been shown to contain boron at its csntrs. 

Furthermore, the chemical and biological charactsrisation of some of these 

substances has been accompanied by studies relating to their biosynthesls and to 

ths elucidstion o f  their modes of action. Evidence has bsen produced for the 

involuement of plasmids in ths biosynthesis of several antibiotics. Kanamycin 

was shown to be inactivated in resistant strains of bactsria by a phosphotrans- 

ferase, a nuclsotidyl transferase and an acyl transferase and on the basis of 

these findings structures were predicted for related compounds which were expected 

to be active against resistant organisms. This rational approach led to the 

synthesis of dideoxykanamycin, which has found clinical use.  

Hamao Umezawa's outstanding achievements are embodied in more than 800 



p u b l i c a t i o n s  and t h e  J o u r n a l  of A n t i b i o t i c s ,  w i t h  w h i c h  he  i s  c l o s e l y  a s s o c i a t e d ,  

has  become e s s e n t i a l  r e a d i n g  f o r  a l l  who s t u d y  m i c r o b i a l  s e c o n d a r y  m e t a b o l i t e s .  

He i s  t h e  a u t h o r  of t h r e s  books i n  E n g l i s h  and f i v e  i n  Japanese. H l s  " I n d e x  o f  

A n t i b i o t i c s  f rom Ac t inomycs tes" ,  now in two l a r g e  volumes and i n c l u d i n g  more 

t h a n  2000 subs tances ,  has  met a w i d e l y  f e l t  need. H i s  "Enzyme I n h i b i t o r s  o f  

M i c r o b i a l  O r i g i n " ,  embodying t h e  Squ ibb  L e c t u r e s  f o r  1972, r e v e a l s  how he  came 

t o  e x t e n d  r e s e a r c h  on a n t i b i o t i c s  t o  "new and p o t e n t i a l l y  f r u i t f u l  areas" and 

d e s c r i b e s  t h e  r e s u l t s ,  a t  t h a t  t i m e ,  o f  h i s  d s c i s i o n  t o  do so. The work i n  h i s  

I n s t i t u t e  has  made i t  c l e a r  t h a t  t h e  s c r e e n i n g  o f  m i c r o o r g a n i s m s  f o r  new t h e r a -  

p e u t i c  s u b s t a n c e s  and t h e  i n t r o d u c t i o n  o f  new methods o f  s c r e e n i n g  are s t i l l  

f r u i t f u l  and n e c e s s a r y  o c c u p a t i o n s .  I t  has  a l s o  d e m o n s t r a t e d  t h e  v a l u e  of 

l i a i s o n  between academic r s s e a r c h  and t h a t  c a r r i e d  o u t  b y  p h a r m a c e u t i c a l  

companies. 

The c o n t r i b u t i o n s  o f  P r o f e s s o r  Umszawa t o  s c i e n c e ,  m e d i c i n e  and a g r i c u l t u r e  

have  b e ~ n  r e c o g n i s e d  by h i s  membership o f  t h e  Japan Academy and r e c e i p t  o f  t h e  

Academy P r i z e ,  b y  t h e  award  o f  t h e  C u l t u r e  Msda l  f r o m  t h e  Emperor, and b y  a 

d o c t o r a t e  H o n o r i s  causa f rom t h e  K a r o l i n s k a  I n s t i t u t  i n  Stockholm.  H i s  d r y  

humour, p l e a s i n g  and h e l p f u l  p e r s o n a l i t y ,  h i s  g e n e r o s i t y  and h i s  memorable 

a b i l i t i e s  as a h o s t  ars w i d e l y  known i n  Europe, t h e  U n i t e d  S t a t e s . a n d  Japan. I 

hope t h a t  t he  p u b l i c a t i o n  o f  t h i s  Uolums as a t o k e n  o f  a d m i r a t i o n  w i l l  p l e a s e  him, 

as i t  w i l l  h i s  many f r i e n d s .  


