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STUDIES ON MACROCYCLIC LACTONE ANTIBIOTlCS PART I Y .  

BIOSYNTHETICSTUDIES ON AZALOMYCIN Faa USING 1 3 ~ - ~ ~ ~ ~ ~ ~ ~ ~  ACETATE AND PROPIONATE 
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13 13 13 Abs t rac t  --- i nco rpo ra t i on  of [ I -  C laceta te ,  [ l -  Clp rop iona te  and [3-  C 1  

p rop ionate  i n t o  azalomycin Fqa produced by c u l t u r e d  Streptomyces hygrosco- 

piCUS var .  azalomycet icus was studied. Fourteen molecules o f  aceta te  and 7 

molecules of p rop ionate  were incorpora ted i n  t h e  azalomycin Fqa molecule. 

The a n t i b i o t i c  azalomycin F complex, produced by  Streptomyces hygroscopicus var.  azalomyce- 

ticus,' ' shows broad an t i -m ic rob ia l  spectrum aga ins t  gram p o s i t i v e  bac te r i a ,  yeast ,  fungi  and 

protozoa. " I t s  c l i n i c a l  u t i l i t y  aga ins t  vag ina l  t r i comon ias i s  and cand ida ias is  has a1 so been 

demonstrated. 3,41 

Fig.1 The S t ruc tu re  o f  Azalomycin F4a 
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The ske le ta l  s t r u c t u r e  o f  azalomycin Fqa, C56Hg5N3017, a  main component o f  t h e  F  complex, 

was determined by summarizing t h e  a n a l y t i c a l  and spectroscopic data  o f  t h e  compound and i t s  

degradat ion products,  as repor ted i n  t h e  preceding papers.5) The s t r u c t u r e  i s  composed of a  

36-membered A 2'4'30'32-1actone r i n g  bear ing  6  methyls, one ketone ( a t  C-17, forming a  

hemiketa l )  and 11 hydroxy groups, and of a  s ide  cha in  at tached t o  C-35 bear ing  a  methyl, an 

o l e f i n i c  and a  te rmina l  N-methylguanidine group (F ig .  1 ) .  Among 11 hydroxy groups, one forms 

a  hemiketal r i n g  w i t h  t h e  17-keto group and another forms a  hemiester w i t h  a  malonic ac id  a t  

e i t h e r  the  21 o r  23 pos i t i on .  

This s t r u c t u r e  suggests t h a t  t h e  compound i s  b i o s y n t h e t i c a l l y  r e l a t e d  t o  t h e  polyene 

macrol ide a n t i b i o t i c s  which are der ived so c a l l e d  po l yke t i de  b iosyn the t i c  pathway. The 

b iosynthes is  of 14- and 16-membered macrol ide a n t i b i o t i c s  has been s tud ied fo r  many years, 

us ing C2 - C 4  carbon precursors l a b e l l e d  w i t h  14c o r  13c.') However b iosyn the t i c  s tud ies  of 

such polyene macrol ides have so f a r  been repro ted f o r  o n l y  a  l i m i t e d  number of examples. 

I nco rpo ra t i on  o f  some 1 4 t - l a b e l l e d  precursors,  i n c l u d i n g  aceta te  and propionate,  i n t o  nys ta-  

t i n , ' )  mycot ic in,8) lucensomycin9) and c a n d i c i d i n l O )  has been proved, b u t  t h e  accurate pos i -  

t i o n s  of t h e i r  i n c o r ~ o r a t i o n s  were no t  determined i n  d e t a i l .  

13 13 13 Here we desci.ibe t h e  experiments us ing [ I -  C] acetate,  [ I -  C l  propionate and (3- C] 

propionate,  which enable us t o  determine accura te ly  t h e  i nco rpo ra t i on  p o s i t i o n s  o f  these 

precursors by l3c-I4~Ft spectroscopy. Th is  a lso  he lps  us t o  conf i rm t h e  p rev ious l y  e luc ida ted  

S t ruc tu re  of azalomycin Fqa. 5 1  

Two-day-old c u l t u r e  o f  Streptomyces hygroscopicus var.  azalomyceticus were r e f l o a t e d  on 

t o  f r e s h  baker's yeast-medium1') (100 ml per  f l a s k ) ,  and c u l t i v a t e d  f o r  48 h r  a t  27O. Then 

13 13 13 100 mg of [ 1- Clsodium acetate,  [ I -  Clsodium prop ionate  o r  [3- Clsodium prop ionate  was added 

separa te ly  t o  respec t i ve  c u l t u r e  (2  x  100 ml each) and they were shaken f o r  5 more days a t  27O. 

The c u l t u r e  medium incubated w i t h  t h e  respec t i ve  precursors were worked up separa te ly  by t h e  

p rev ious l y  descr ibed procedure1') f o r  ob ta in ing  t h e  F complex. This was fo l l owed  by s i l i c a  

gel  column chromatography e l u t e d  w i t h  x - b u t a n o l - w a t e r  (9 : l ) ,  and r e c r y s t a l l i z a t i o n  of crude 

Fqa from methanol--water t o  g i v e  ca 20 mg of t h e  respec t i ve  specimens o f  pure 13c - l abe l l ed  

azalomycin Fqa. 

The r e s u l t s  obta ined by t h e  pro ton no ise  decoupled 1 3 ~ - ~ ~ ~  spect ra  o f  these l a b e l l e d  
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1 3 ~ - ~ ~ ~  spect ra  were measured on JNM FX-400 ( '~ :400.5  MHz, 13c:100.7 MHz). 

S igna l  assignments were made f rom t h e i r  chemical s h i f t s  and m u l t i p l i c i t i e s  as 
1 13 w e l l  as by H- C s e l e c t i v e  decoupl ing experiments. 

13 13 * I n c o r p o r a t i o n  of 1- C acetate.  I nco rpo ra t i on  o f  1- C propionate.  
13 A I nco rpo ra t i on  o f  3- C propionate.  

* One of these two t r i p l e t s .  



compounds are  shown i n  t he  Table. The s i gna l  assignments i n  t h e  Table are  taken f rom t h e  

5c) preceding paper . These r e s u l t s  demonstrated t h a t  : 

1. Fourteen molecules of aceta te  and 7 molecules of p rop ionate  were i nco rpo ra ted  i n  t h e  

F4a molecule. 

2. A l l  C-methyl groups o r i g i n a t e d  from C-3 o f  propionate.  

3. Except C-18 and C-56, a l l  of t h e  carbons bea r i ng  oxygen f unc t i on  o r i g i n a t e d  f r om C-1 of 

e i t h e r  aceta te  o r  propionate.  

4. O l e f i n i c  carbons o f  A ~ ~ ~ ' ~ ~ ' ~ ~  i n  t h e  l ac tone  r i n g  should be der ived f rom e i t h e r  acet-  

a t e  o r  p rop ionate .  

13  The carbon s i gna l s  enr iched by [ 1 -  C laceta te ,  appearing a t  8 33.57 and 34.47 have no t  been 

assigned y e t .  These s igna ls ,  however, may be due t o  C-37 and C-39 s i nce  t h e  t e rm ina l  carbon 

chain,  C-41 - C-44, p robab ly  i s  de r i ved  b i o g e n e t i c a l l y  from w g i n i n e ,  a l though no experiment 

us ing  i so tope  l a b e l l e d  a r g i n i n e  has been c a r r i e d  ou t  y e t .  

Consequently, i n c o r p o r a t i o n  o f  ace ta te  and prop ionate  i n t o  t h e  azalomycin F4a molecule 

c o u l d  be i n d i c a t e d  as dep i c ted  i n  F ig .  2. 

F i g .2  I n c o r p o l a t i o n  o f  Acetate and Propionate 

I \ :  a c e t a t e  
C - N  

H N ~  : prop ionate  
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