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T h i s  c h a p t e r  w i l l  b e  l i m i t e d  t o  t h o s e  a n t i b i o t i c s  f o r  which a n t i -  
b a c t e r i a l  a c t i v i t y  h a s  been demonstrated.  A n t i b i o t i c s  which are  d e s c r i b e d  
e x c l u s i v e l y  a s  a n t i t u m o r ,  a n t i f u n g a l  and a n t i v i r a l  a g e n t s  as w e l l  a s  
s u b j e c t s  r e l a t e d  t o  b i o s y n t h e s i s  are  excluded.  Inc luded  i s  a v e r y  l i m i t e d  
s e c t i o n  on 6-lactam a n t i b i o t i c s .  

General  - The 1 7 t h  I n t e r s c i e n c e  Conference on A n t i m i c r o b i a l  Agents and 
Chemotherapy, f o r  which a b s t r a c t s  were pub l i shed  ,’ was concerned w i t h  i t s  
u s u a l  wide v a r i e t y  of a n t i b i o t i c  s u b j e c t s .  Zur i ch  hos t ed  t h e  1 0 t h  I n t e r -  
n a t i o n a l  Congress of Chemotherapy which emphasized c l i n i c a l  t o p i c s  i n  t h e  
a n t i b i o t i c  f i e l d . 2  
Topics i n  A n t i b i o t i c  Chemistry, w a s  p u b l i s h e d .  

The p i l o t  volume of a p r o j e c t e d  new ser ies ,  c a l l e d  

Aminocyc l i to l s  - Large numbers of c l i n i c a l  r e p o r t s  on e x p e r i e n c e s  w i t h  
aminoc c l i t o l  a n t i b i o t i c s  con t inued  t o  a p p e a r ,  i n c l u d i n g  a r a t h e r  e x t e n s i v e  
review‘ on v a r i o u s  a s p e c t s  of t h e i r  u s e .  
c y c l i t o l s  appeared t o  c e n t e r  on n e t i l m i c i n ,  1, 1-N-ethyls isomicin,  which i s  
a c t i v e  a g a i n s t  some of t h e  g e n t a m i c i n - r e s i s t a n t  organisms.  I n  g e n e r a l  t h e  
p r e l i m i n a r y  i n f o r m a t i o n  which w a s  r e p o r t e d  l a s t  y e a r  h e l d  up i n  t h e  c u r r e n t  
expanded s t u d i e s .  I n  comparat ive pharmacological  s t u d i e s 5  of gen tamic in ,  
- 2 ,  and n e t i l m i c i n ,  t h e  l a t t e r  appeared t o  produce more p r e d i c t a b l e  blood 
l e v e l s .  Another s t u d y 6  r e p o r t e d  f a v o r a b l e  c l i n i c a l  r e s p o n s e s  f o r  70% of 
p a t i e n t s  i n f e c t e d  w i t h  s u s c e p t i b l e  s t r a i n s  of Enterobacteriaceae and 
Pseudomonas aeruginosa. 
a n i m a l s ,  some of t h e s e  p a t i e n t s  d i s p l a y e d  some r e n a l  involvement ,  a s  
sugges t ed  by e l e v a t e d  BUN and serum c r e a t i n i n e  and t h e  appea rance  of 
g r a n u l a r  casts .  
i n c i d e n c e s  of t o x i c i t y .  A new h igh -p res su re  l i q u i d  chromatographic  a s s a y  
of n e t i l m i c i n  i n  plasma’ 
b i o l o g i c a l  a s s a y s .  

C l i n i c a l  e f f o r t  on new amino- 

D e s p i t e  lower n e p h r o t o x i c i t y  i n  expe r imen ta l  

S e v e r a l  o t h e r   report^^,^,^^ l o  o n l y  showed v e r y  low 

gave r e s u l t s  which c o r r e l a t e d  w e l l  w i t h  micro- 

S y n t h e t i c  m o d i f i c a t i o n s  of gen tamic in  and kanamycin a f f o r d e d  a 
number of a c t i v e  compounds. 
- 4 ,  had g r e a t l y  enhanced a n t i m i c r o b i a l  a c t i v i t y ,  b u t  t h e i r  t o x i c i t i e s  were 
co r re spond ing ly  h i g h e r .  ’* Two l a b o r a t o r i e s  r e p o r t e d ’  3 9 1 4  c o n v e r s i o n s  of 
kanamycin B ,  5, t o  kanamycin C ,  6, and 6’-deoxykanamycin C ,  1, u t i l i z i n g  
n i t r o u s  a c i d  deaminat ion a t  t h e  6’ p o s i t i o n  of s u i t a b l y  p r o t e c t e d  i n t e r -  
med ia t e s .  Only weak a c t i v i t y  w a s  shown by _Z a g a i n s t  most of t h e  micro- 
organisms t e s t e d .  A nove l  d e r i v a t i v e ,  l-N-[(S)-4-amino-2-hydroxybutyl] 

Hydroxy-amino-acylates of gen tamic in  B ,  2. and 
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kanamycin A ,  8, was s y n t h e s i z e d  by a d ibo rane  r e d u c t i o n  of a t r i f l u o r o -  
a c e t a t e  s a l t  of t h e  co r re spond ing  b u t y r y l  d e r i v a t i v e  of kanamycin A .  
C l i n i c a l  e v a l u a t i o n  i s  underway f o r  t h i s  compound, UK-18892, which 
demons t r a t e s  a n  o r d e r  of a c t i v i t y  l i k e  t h a t  of amikacin.  
4'-deoxykanamycin B ,  2,  16 ,  l 7  
Staphylococcus aureus, S .  ep ide rmis ,  and BacilZus brevis which had been 
r e p o r t e d  t o  produce aminoglycoside-4'-adenyltransferase. The a c t i v i t y  of 
6"-deoxytobramycin, 10, was similar t o  t h a t  of tobramycin.  l 8  
a t i c  3-0-phosphorylation i n a c t i v a t e s  seldomycin f a c t o r  5 ,  t h e  3'-deoxy 
a n a l o g ,  11, was p repa red  i n  two l a b o r a t o r i e s .  1 9 y 2 0  Enhanced a c t i v i t y  was 
seen  a g a i n s t  Gram-negative s e n s i t i v e  s t r a i n s  as w e l l  a s  t h e  t a r g e t  
r e s i s t a n t  ones .  Attachment of gentosamine t o  3 ' ,4 ' -dideoxyneamine gave a 
broad spectrum a n t i b i o t i c ,  12, which w a s ,  however, less a c t i v e  than  t h e  
gen tamic in  C complex. 21 The 1 - e p i - d e r i v a t i v e s  of s i s o m i c i n ,  n e t i l m i c i n  
and gen tamic in  C were found t o  be p o t e n t  broad spectrum a n t i b i o t i c s  which 
were less t o x i c  than  t h e  p a r e n t  a n t i b i o t i c s . 2 2  
hydroxyl  of neamine w i t h  hydrogen a s  i n  14 diminished i ts  a n t i b a c t e r i a l  
e f f e c t  bu t  5-deoxyneamine, 1 3 ,  had enhanced a c t i v i t y ,  e s p e c i a l l y  a g a i n s t  
kanamyc in - re s i s t an t  s t r a i n s ? 3  
s i n ,  newly s y n t h e s i z e d  3 '  ,4'-dideoxy-3'-enobutirosin A ,  15,24 w a s  a c t i v e  
a g a i n s t  a broad r ange  of  s e n s i t i v e  and aminoglycoside-resistant organisms.  

Newly s y n t h e s i z e d  
d i s p l a y e d  v a r i e d  a c t i v i t y  a g a i n s t  s t r a i n s  of 

S ince  enzym- 

Replacement of t h e  C-6 

While less a c t i v e  than  3 '  , 4 ' -d ideoxybu t i ro -  

A nove l  approach t o  a m i n o c y c l i t o l  m o d i f i c a t i o n  sequenced t h e  u s e  of 
An enzyme from i n a c t i v a t i n g  enzymes w i t h  s y n t h e t i c  o r g a n i c  p rocedures .  2 5  
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Pssudomonas a e r u g i n o s a  GN573 w a s  used i n  t h e  p r e s e n c e  of ATP and MgS04 t o  
phosphory la t e  kanamycin B s p e c i f i c a l l y  a t  t h e  3 ’  p o s i t i o n .  Treatment  w i t h  
s i l y l a t i n g  a g e n t s  gave t h e  c h l o r i d e  which w a s  s u b s e q u e n t l y  hydrogenated 
t o  g i v e  kanamycin B.  

S i n c e  i n a c t i v a t i o n  of spec t inomyc in  o c c u r s  by a d e n y l a t i o n  a t  t h e  9- 
p o s i t i o n ,  t h e  a n a l o g s  9-chloro-9-deoxy-4(R)-dihydrospectinomycin, 5, and 
i t s  9-e i m e r ,  and 9-deoxy-8,9-epimino-4(R)-dihydrospectinomycin were p re -  
pa red .  2g A l l  t h r e e  were devoid of a n t i b a c t e r i a l  a c t i v i t y .  A s p e c t i n o -  
mycin r e s i s t a n t  Neissericr gonor rhoeae  w a s  s t u d i e d 2 7  w i t h  no f i n d i n g  of 
spec t inomyc in  i n a c t i v a t i o n .  Chromosomal m u t a t i o n  w a s  sugges t ed  as causa-  
t i v e  . 

More i n a c t i v a t i n g  enzymes have been found.  S t r a i n s  of Staph lo 
coccus a u r e u s  e l a b o r a t e d  b o t h  kanamycin-neomycin*’ and gentamicin2‘ phospho- 
t r a n s f e r a s e s .  Another s t r a i n  of t h a t  organism a l s o  produced a n  amikacin-  
modifying 3 ’ - p h o s p h o t r a n s f e r a s e  w h i l e  remaining s e n s i t i v e  t o  t h e  
a n t i b i o t i c .  3 0  F i v e  s t r a i n s  of E s c h e r i c h i a  c o l i  have been i s o l a t e d  which 
i n a c t i v a t e  e x t r a c e l l u l a r  s t r e p t o m y c i n  i n  l a r g e  q u a n t i t i e s .  3 1  
phospho tase  l i b e r a t e d  i n o r g a n i c  phospha te  from t h e  i n a c t i v e  compound b u t  
t h e  remaining s t r e p t o m y c i n - l i k e  compound had no a c t i v i t y .  Plasmid-induced 
r e s i s t a n c e  of a c l i n i c a l l y  i s o l a t e d  Pseudomonas aeruginosa s t r a i n  t o  
kanamycin, t e t r a c y c l i n e ,  ch lo ramphen ico l ,  and s t r e p t o m y c i n  w a s  r e l a t e d  t o  
dec reased  c e l l  p e r m e a b i l i t y  r a t h e r  t h a n  t o  i n a c t i v a t i n g  d e r i v a t i z a t i o n .  3 2  

A l k a l i n e  

Among t h e  new m i c r o b i a l l y  produced a m i n o c y c l i t o l s  were seven 
g e n t a m i c i n - r e l a t e d  s u b s t a n c e s ,  17-23, i n  t h e  b r o t h  of a Mieromonospora 
s p e c i e s  which produced e i g h t e e n  a d d i t i o n a l  known a n t i b i o t i c s .  3 3  B i o l o g i c a l  
d e t a i l s  were n o t  r e p o r t e d  beyond a mention of broad a n t i b a c t e r i a l  a c t i v i t y .  
LL-BM123aY 24, a Nocardia-produced a m i n o c y c l i t o l ,  had myo-inosamine as t h e  
a m i n o c y c l i t o l  mo ie ty .  34  

F o r t i m i c i n  C ,  25, e l a b o r a t e d  by Micromonospora o l i v o a s t e r o s p o r a  was 
a c t i v e  a a i n s t  kanamycin-, gen tamic in - ,  and t o b r a m y c i n - r e s i s t a n t  E. c o l i  
s t r a i n s .  $ 5  

Neomycin C h a s  now been s y n t h e s i z e d  by r e g i o s e l e c t i v e  g l y c o s i d a t i o n  
between s u i t a b l y  p r o t e c t e d  r i b o s t a m y c i n  and neosamine C .  36 

8-Lactams - C l i n i c a l  e v a l u a t i o n  
s t u d i e s  were i n i t i a t e d  f o r  SCE-963, 
- 26,  a new broad spectrum p a r e n t e r a l  
c e p h a l o s p o r i n .  3 7 9  38 Another  new 
p a r e n t e r a l  c e p h a l o s p o r i n  f o r  c l i n i -  
c a l  i n v e s t i g a t i o n  i s  CGP 7174E 
(SCE-129), 27, a compound which 
compared f a v o r a b l y  w i t h  gen tamic in  
i n  t h e  t r e a t m e n t  o f  e x p e r i m e n t a l  
Pseudomonas a e r u g i n o s a  i n f e c -  
t i o n s .  3 9 9  4 0  FR13301 i s  a t h i r d  
p a r  en t era1 c epha lo  s p o r  i n  r e c e i v i n g  
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c l i n i c a l  a t t e n t i o n .  
i s  a f o u r t h  c l i n i c a l  c a n d i d a t e ,  FR10024, 2 8 . 4 2  

It i s  most a c t i v e  a g a i n s t  Gram-negative o rgan i sms4 '  as 
- 

R e p o r t s  on new mic rob ia l ly -p roduced  6-lactam a n t i b i o t i c s  i nc luded  
N-acetyl  t h i enamyc in ,  3, from Streptomyces ca t t l eya ,  43 t h r e e  compounds 
from Streptomyces olivaceus (MM 17880,  30,44 MM 13902, 31,45 and MM 4550, 
- 3 2 4 5 ) ,  and f o u r  e p i t h i e n a m y c i n s  from SLrepLomyces f lavogr iseus .  4 6  
e p i t h i e n a m y c i n s  showed a n t i m i c r o b i a l  a c t i v i t i e s  and B-lactamase s u s c e p t -  
i b i l i t i e s  which v a r y  wide ly  amongst each o t h e r . 4 7  
c h a r a c t e r i s t i c  i n s t a b i l i t y .  48 
i n h i b i t o r ,  c l a v u l a n i c  a c i d ,  33, w a s  r e p o r t e d .  4 9  
(?)-4-methylthioazetidin-2-one, 34. 

The 

The th i enamyc ins  s h a r e  a 
The f i r s t  t o t a l  s y n t h e s i s  of t h e  B-lactamase 

The s t a r t i n g  compound w a s  

Macro l ides  - I n  a symposium on t h e  m a c r o l i d e  a n t i b i o t i c s  h e l d  a t  t h e  173rd 
Meeting of t h e  American Chemical S o c i e t y ,  50 b i o l o g i c a l  a c t i v i t i e s  were 
c o r r e l a t e d  w i t h  s t r u c t u r e .  Rosamicin,  a b a s i c  m a c r o l i d e  w i t h  a 16-membered 
r i n g ,  h a s  shown some c l i n i c a l  promise i n  t h e  t r e a t m e n t  of b a c t e r i a l  
p r o s t a t i t i s . 5 1  SP127, a p r o t e i n ,  h a s  been found t o  enhance t h e  a c t i v i t y  of 
m a c r o l i d e  a n t i b i o t i c s  by promoting t h e i r  a b i l i t y  t o  p e n e t r a t e  t h e  b a c t e r i a l  
c e l l .  52 53 

The p r o d u c t i o n  by Micromonospora cap i l la ta  of t h r e e  new m a c r o l i d e s ,  
These a n t i b i o t i c s ,  - 35, 36, 37,  w i t h  16-membered r i n g s  w a s  r e p o r t e d .  54955 

M-4365AlX1, and G 2  g e n e r a l l y  i n h i b i t e d  t h e  same organisms t h a t  were 
s e n s i t i v e  t o  rosamic in  and t h e  j u v e n i m i c i n s  which were coproduced i n  t h e  
f e r m e n t a t i o n .  The r e v i s i o n  of t h e  s t r u c t u r e s  of o l igomyc ins  A and C 38 ,  
- 39 ,  showed them t o  b e  c l o s e l y  r e l a t e d  t o  ol igomycin B and rutamycin.  56- 

A rev iew on t h e  s y n t h e s i s  of m a c r o l i d e  compounds57 inc luded  n o t  o n l y  

None of t h e  major  1 4  o r  16-membered m a c r o l i d e  a n t i b i o t i c s  h a s  y e t  
t h e  m a c r o l i d e  a n t i b i o t i c s  b u t  ansamycins ,  m a c r o t e t r a l i d e s ,  m a c r o d i l i d e s ,  
e t c .  
been s y n t h e s i z e d ,  a l t h o u g h  a s e m i s y n t h e s i s  of carbomycin B ,  2, from 
c a r b o n o l i d e  B and t h e  two c a r b o h y d r a t e  f r agmen t s  w a s  accomplished.  5 8  
C l a d i n o s e  a n a l o g s  of carbomycin B 5, 42, were p repa red  and found t o  
approximate t h e  i n  v i t r o  a n t i b a c t e r i a l  a c t i o n  of carbomycin B .  59 

A s t u d y  c o r r e l a t i n g  t h e  s t r u c t u r e  and a c t i v i t y  of t h e  a c y l a t e d  leuco-  
mycins ,  43, showed t h a t  a f r e e  9-hydroxyl group i s  n o t  e s s e n t i a l  f o r  r i b o -  
somal b i n d i n g .  However, 4"-O-acylation d i d  a f f e c t  b i n d i n g  which d e c r e a s e d  

3 R  R , = O H  

no 
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w i t h  d e c r e a s i n g  a c y l  s i z e  . 
h y d r o l y s i s  of t h e  2'-O-acyl groups.  6 o  

I n c u b a t i o n  w i t h  t h e  test microorganism caused  

P e p t i d e s  - S e v e r a l  new m i c r o b i a l l y  produced members of t h e  l a r g e s t  c lass  of 
a n t i b i o t i c s  were d e s c r i b e d .  The c h e m i s t r y ,  b i o g e n e s i s ,  and f u n c t i o n s  of 
t h e s e  p e p t i d e s  were r e c e n t l y  reviewed.  6 1  
circuZans,62 and polymyxins S 1 ,  44, and T I ,  45, from BacilZus poZyrnyxa63,64 
were r e c e n t l y  i s o l a t e d  and r e p o r t e d  t o  have t h e  u s u a l  polymyxin a n t i -  
b a c t e r i a l  s p e c t r a ,  a l t h o u  h T is more a c t i v e  a g a i n s t  Gram-posi t ive 
organisms.  Ta l ly somyc insg5  7 6 k  are b leomyc in - l ike ,  w h i l e  n o ~ i h e p t i d e ~ ~  and 
mic rococc in  P 6 8  a re  r e l a t e d  t o  t h i o s t r e p t o n ,  p l a u r a c i n  i s  i n  t h e  v i r g i n i a -  
mycin sub-group. 69 S t r u c t u r e s  a re  u n a v a i l a b l e  f o r  s e v e r a l  o t h e r  new 
p e p t i d e s  , NRC-501, 70 compound 41 ,012 ,  " and FCRC-53. 72 
p e p t i d e s  were i s o l a t e d ,  plumbemycin A ,  46,73 and ca i romyc in  B ,  47.74 
l a t t e r  had a n t i f u n g a l  and a n t i b a c t e r i a l  p r o p e r t i e s .  LL-BM547, viomycin- 
l i k e ,  i s  a n  a n t i t u b e r c u l a r  a n t i b i o t i c  produced by a Nocardia s p e c i e s .  75 
N e w  o r  r e v i s e d  s t r u c t u r e s  appeared f o r  a number of t h e  o l d e r  a n t i b i o t i c s  
such  as t h e  b a c i l l o m y c i n s  L, 8, 76 t h e  c y c l o s p o r i n s ,  49-51, 77 978 and 
berninamycin,  52. 79 
a c i d .  8 o  

-9 53 -9 54 
e l u c i d a t e d .  S t e n o t h r i c i n  w a s  found t o  b e  a complex of p e p t i d e s  v a r y i n g  i n  
t h e  k e t o a c y l  moie ty  of t h e  g e n e r a l  f o r m u l a s ,  6-ketoacyl-D-cys (0 3H)-L-Val.- 
DSer-LLys-Sar-DaThr-LSer-LDap-OH. 84 

Polymyxin F from Bacillus 

Two un ique  d i -  
The 

Sulfomycin I w a s  found t o  c o n t a i n  2,5-berninamycinic  
S t r u c t u r e s  f o r  t h e  peptaibopho18'  sub-group, a l a m e t h i c i n  I and 11, 

e m e r i c i n s  IV and 111, _ _  55 ,  5 6 , 8 2  and an t i amoeb in  I, 57,83 were 

45 L-Dab L-Leu L-Leu - 

Cn , 

AC . n i b  .L-Prn * A i h  . t - A l a  . A i h  . i - A I a - .  

- L - G l n  . A l h  , L - V a i  - A i h  * G l y  * L - L e u  .A ib -  

- L - P r o  . L - V a l  + A i b . A i b . L - G l u L L - G 1 n  .L -Phol  - 

( A ?  b l  

53 (54) 

C y c l o r p a r i n  8 
C y c l o s p o r i n  c 
C y c l a r p o r i n  D 

- 5 5  IEmerlmrcln I V 1  

56 I E n e r i m i c i n  I l l ) .  Ac-L-Phe-A1b-Aib-Aih-L-VnJ-Gly-L-1 eu-A ih-A ib-L-Hyp-L-Gln-L- Iva-L-Hyp-L-n i i -L -Pho l  

(Ant iamoehin  I 1 

Ac-L-Phe-A1 h-A1 h-A1 h-L- l . ,~ i -G ly -L-Leu-A ih-A i  b -L- t l yp-L-Gln-L- lva-L-Hyp-n i ! l -L -Pho l  

At -1 -Phe-A ih -A? h -A lb -L -  Iva-Gly-L-Leu-Ai h-A ib-L-Hyp-L-Gln-L- Ivd-L-Hyp-n i i~ - t - i~ r i r -L -Ph" l  
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A 19 - re s idue  p e p t i d e  w i t h  a l a m e t h i c i n - l i k e  a c t i v i t y  i n  l i q u i d  b i l a y e r  
membranes h a s  been s y n t h e s i z e d  and t e s t e d .  85 
p r o d u c t s  were p r e p a r e d ,  b u t  t h e y  were less a c t i v e  t h a n  v i r g i n i a m y c i n  S .  86 
EM-49 was conve r t ed  t o  a number of a c t i v e  d e r i v a t i v e s  by a c y l a t i o n  and 
a l k y l a t i o n  of  t h e  t e r m i n a l  amino groups of t h e  2,4-diaminobutyr ic  a c i d  
r e s i d u e s .  8 7  Good a c t i v i t y  was f r e q u e n t l y  seen  i n  t h e  Gram-posi t ive a r e a s  
w i t h  dec reased  ant ipseudomonal  a c t i v i t y .  Plasmid-mediated p r i s t i n a m y c i n  
a c e t y l t r a n s f e r a s e ,  produced by a Sta  hylococcus s t r a i n ,  0 - a c e t y l a t e d  t h a t  

Virginiamycin S r e d u c t i o n  

a n t i b i o t i c ,  t he reby  i n a c t i v a t i n g  i t .  518 

When polymyxin B ,  immobilized on a g a r o s e  beads ,  was used t o  s p e c i f i -  
c a l l y  d i s r u p t  t h e  o u t e r  membrane of Gram-negative b a c t e r i a ,  synergism w i t h  
b a c i t r a c i n ,  r i f a m y c i n ,  o r  lysozyme was s t i l l  i n  e f f e c t .  
p l a y s  i t s  r o l e  i n  t h e s e  combinat ions a t  t h e  o u t e r  membrane. 

P o l y e t h e r s  - Mass s p e c t r a l  d a t a g 1  

Th;;,$;lymyxin B 

r e q u i r e d  t h e  assignment  of t h e  4- 
methylsal inomycin s t r u c t u r e  t o  HOOC 0 
n a r a s i n ,  58. Analyses  of t h e  k :  

' ~C-NMR spectra of  s a l inomyc in ,  

R&+ t t r  , 
CH 3 

E t  C H I  C H ,  E t H  

- 58 RI=CHi. R)=OH.  R 3 = H  
- 59 R,=R,=H, R:=OH 
60 RI=CHI: R ? .  R,*O 

59,92 and n a r a s i n g 3  i n d i c a t e d  a n  
e q u a t o r i a l  o r i e n t a t i o n  f o r  t h e  - 61 RI=R:=Ri= i I  

- 
- 

new methyl  group. Another iono- 
phore ,  A28086B, 9, d i f f e r s  from 
n a r a s i n  i n  t h e  C-ring o n l y ,  w i t h  
a k e t o  f u n c t i o n  r e p l a c i n g  t h e  
secondary hydroxyl .  9 1  Strepto- 

e l a b o r a t e d  deoxy- (0-8) s a l i n o -  
mycin, 61, and a second p o l y e t h e r  
d i f f e r i n g  from 6 1  by e p i m e r i z a t i o n  
a t  p o s i t i o n  1 7  .- Mutalomycin, 
- 62,  produced by Streptomyces 
mutabiZis (NRRL 8 0 8 8 ) ,  is a c t i v e  
a g a i n s t  G r a m  p o s i t i v e  b a c t e r i a  
and Eimeria t ene l la .  95 Carr iomycin,  63, a n o t h e r  new p o l y e t h e r ,  c o n t a i n s  
t h e  suga r  r e s i d u e  t h a t  i s  p r e s e n t  i n  septamycin,  A130A ( lenoremycin)  and 
A-204A accord ing  t o  a c r y s t a l l o g r a p h i c  s t r u c t u r e  a n a l y s i s  of t h e  t h a l l i u m  
s a l t . 9 6  

myces albus (ATCC12838) OH 

M 

63 - 

The aglycone was similar t o  lonomycin. 

T e t r a c y c l i n e s  - EMD33,330, 64, w a s  one of a number of 6- 
t h i a t e t r a c y c l i n e s  of s y n t h e t i c  o r i g i n .  9 7  I ts  minimum & i n h i b i t o r y  c o n c e n t r a t i o n s  f o r  a broad r a n g e  of organisms 

.. were lower t h a n  t h o s e  of doxycyc l ine  and t e t r a c y c l i n e ,  
H OH 0 0 excep t  f o r  Pseudomoms aeruginosa where i t  was less a c t i v e .  

- 64 T e t r a c y c l i n e - r e s i s t a n t  s t r a i n s  were s e n s i t i v e .  High and 
prolonged serum c o n c e n t r a t i o n s  were seen  i n  mice and dogs ,  
w i t h  peaks 2-3 t i m e s  t h o s e  of doxycyc l ine .  

Misce l l aneous  A n t i b i o t i c s  - The s e a r c h  f o r  new a n t i b i o t i c s  a g a i n  a f f o r d e d  
a number of new a c t i v i t i e s  which are summarized i n  T a b l e  1. 
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TABLE I NEW ANTlBIOTIC ENTITIES 

A-35512 
Baumycins 
C h l o q u i  nomyci n 
CP-41043 

CP-42752 
CP-43038 1 
CP-43139 
O e r n e t h y l b l a S t i c l d i n  5 
3-ep i -Oeaxynegamyc in  
O l h y d r o g r a n a t i c l n  
O ihydromoc imyc in  
F r U S t U l o s i n o l  
G-7063-2 
G l y d n o t h r i c i n  
Hydraxynybomyc in  
K-520 

Leucyl-3-e~i-deoxynegamycin 
MR-144 Complex 
M d r c e l l o m y c i n  
MUIe t td rnyCl "  
Nocamyc ln  
N o r p l i c a c e t i n  
01-1804 
05.4742 
Pseudomonlr A c i d  B 
R h o d i r u b i n r  A. B 

SC30532 
S e c a l o m r  A c l d  F  
s t r i a t i n s  
1.41348 
T r i c h o r i n  A  

CP-41494 1 

S a f r a m y c i " s  

19 299 ( B i r a n h y d r o g r a n a t i c i n , ]  

792 . .  

s t r u c t u r e  or 
A c t  i v i  t y  S t r u c t u r e l T y p e  R e f e r e a c e  

G' 
G + .  AT 
G' 

6 ' .  G- 

G t ,  G -  

G ' .  AF 

G ' .  G- c+ 

G t .  G - ,  AP 
G ' .  Vihrio q 
G' .  G - .  AF 
G'. G- 

G', G' 
G', AF, AT 
G', G - ,  AT 
G', G - ,  AT 
G ' .  AT 
G t ,  r&cobvcserio 
GI, 6 - .  AF 
6' .  AT 
G' 

G'. 6 - .  AF 
G ' .  G -  
G- 
G+ 
G' 
G'. G - ,  AF. AT 

G l y c ~ p e p t l d e l V a n c o m y c l n  
A n t h r a c y c l i n e  

N Y C I  e a r l  de 
H y d r a z l d e / h i n a  A c i d  

65 
H o c i m y c i  n 

66 
67 

S t r e p t o t h r i c i o  
N y b o n y c i n  - 
h l  no A c i d l  Hydra21 de  
A n t h r a c y c l l n e  
A n t h r d c y c l l n e  
A n t h r d c y c l  I n e  

68 

A n t h r a c y c l i n e  
69 

A n t h r a c y c l i n e  

70 
S e c d l o n i c  A d d s  

- 
c 

- 
- 

98 
99 

100 

101 

102 

103 
104 
105 
106 
107 
108 
109 
1 1 0  
111 

104 
112 
113.114 
113.114 
115 
116  
117 
1 1 8  
1 1 9  
120 
121 
122 
1 2 3  
! 24 

Phenaz ine  125 
epiPolythladiketoplpera2lne 126 

71 105  
72 105 - 127 

n 11 

71 R=CHOHCHj.  R - = H  

CH,-C-CH 

-- 72 R=cocn,. R;=H 
h - 

ti0 Me 
i n  

S t r u c t u r e s  were pub l i shed  f o r  a number of a n t i b i o t i c s  which have been 
knuwn L o r  sljiiie time i n c l u d i n g  nogalamycin,  Zl2* s t e f f  imycin and s t e f f i -  
mycin B ,  74, 75, lZ9 pluramycin A ,  and neopluramycin,  76, 77,' 3 0  a l l  of 
which show b o t h  a n t i b a c t e r i a l  and a n t i t u m o r  a c t i v i t y .  E l u c i d a t i o n s  of t h e  
s t r u c t u r e s  of neothramycins  A and B ,  78,  79 , '  3 1  LA-1 3,' 32 g r i s e o r h o d i n  
A 8 1 , 1 3 3  m e l i n a c i d i n s  11, I11 82, 83,*4 and  a m b r u t i c i n  8 4 ,  ( fo rmer ly  a c i d  
S)n5 were a l s o  d i s c l o s e d .  
and t h e  s i l v e r  s a l t  of aplasmomycin, 87, was shown by c r y s t a l l o g r a p h y  t o  be  
a macrocyc l i c  d i l a c t o n e  w i t h  boron i n  t h e  c e n t e r .  137  
ass ignmen t s  of a l b o n o u r s i n ,  88, were made by s y n t h e s i z i n g  t h e  f o u r  p o s s i b l e  
isomers .  3 8  R e v i s i o n s  of s t r u c t u r e s  f o r  eve rn inomic in '  39  a t  t h e  C-3  of 
e v e r n i t r o s e ,  89, an the lmyc in  (h ik i z imyc in )  , 90, 140 r i m o c i d i n ,  91, 14' and 
f r u s t u l o s i n ,  92, ' O 7  were p u b l i s h e d .  

Halomicins A and C ,  85, x y i 3 b , r e  ansamycins 

The c o n f i g u r a t i o n a l  

T o t a l  s y n t h e s e s  f o r  m i s c e l l a n e o u s  a n t i b i o t i c  s u b s t a n c e s  were r e p o r t e d  
f o r  t h e  f i r s t  t i m e .  
c e r u l e n i n ,  1 4 4 7  1 4 5 9  1 4 6  (t)-methylenomycin A,147 minosaminomycin, 148 l y d i -  
mycin ( a -dehydrob io t in )  ,149 d l -  o r f i r o m y c i n , 1 5 0  mitomycins A and C , 1 5 1  

These inc luded  o x a ~ i n o m y c i n , ' ~ ~  e l a iomyc in  1 4 3  d l -  

ve rmicu l ine '  5 2  and mimosamycin. 7 5 3  
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n o o m :  
CH ,o 

RR 
~ 

OH 

k 
87 - 

V a r i o u s  s t u d i e s  f o r e c a s t e d  p o t e n t i a l  b e n e f i t s  f o r  t h e  u s e  of a n t i -  
b i o t i c s  i n  combina t ion .  B e n z y l p e n i c i l l i n  d i s p l a y e d  r emarkab le  a c t i v i t y  
a g a i n s t  a number of Bacteroides frayilis s t r a i n s  when combined w i t h  
c l a v u l a n i c  a c i d . 1 5 4  C l i n i c a l  t r i a l s  f o r  a m i x t u r e  of r i f a m y c i n  and 
t r i m e t h o p r i m  were recommended on t h e  b a s i s  of  in vitro s t u d i e s  showing t h a t  
t h e  m i x t u r e  d e c r e a s e d  t h e  i n c i d e n c e  of r e s i s t a n c e .  5 5  Another  r e p o r t  
s t a t e d  t h a t  novob ioc in  e f f e c t i v e l y  e l i m i n a t e d  p l a smids  from s e v e r a l  
b a c t e r i a l  s p e c i e s .  156 
t i o n  f o r  8 o u t  of 1 2  p a t i e n t s  w i t h  r e s i s t a n t  nosocomia l  Serratia 
marcescens i n f e c t i o n s .  157 
w i t h  8- lac tam a n t i b i o t i c s  i n  t h e  t r e a t m e n t  of e x p e r i m e n t a l  SalmonElla 
schottmuelleri i n f e c t i o n s  i n  mice. 15*  
ch lo ramphen ico l  o r  a m p i c i l l i n  were e f f e c t i v e  i n  t h e  t r e a t m e n t  of Salmonella 
t y p h i  i n f e c t i o n s  i n  humans.159 
p a r t i c u l a r l y  e f f e c t i v e  i n  t h e  t r e a t m e n t  of humans i n f e c t e d  w i t h  G r a m -  
n e g a t i v e  b a c i l l i  and Gram-pos i t ive  c o c c i .  160 

Polymyxin B and r i f a m y c i n  w a s  a n  e f f e c t i v e  combina- 

Novobiocin demons t r a t ed  a " p r o b e n i c i d  e f f e c t "  

Combinations of  fos fomycin  w i t h  

Fosfomycin,  a l o n e ,  w a s  a l s o  shown t o  b e  
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