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©  4-Ureido-oleandomyein  derivatives,  process  for  their  preparation  and  their  use  in  pharmaceutical  compositions. 
A  compound  of  the  formula: 

wherein  Y  is  a  group  of  the  formula:  -NHCONHR1, 

-N=C=O  or -NHCN;  R  is  alkanoyl  having  two  or  three  car- 
bon  atoms;  R1  is  hydrogen,  pyridylmethyl,  furylmethyl, 
thenyl,  hydroxypyridyl,  phenyl,  benzyl,  or  phenyl  or  benzyl 
substituted  by  methyl,  chloro,  fluoro,  methoxy,  amino  or  trif- 
luoromethyl;  and  X  is  methyl,  methoxy,  fluoro,  chloro  or 
trifluoromethyl;  or  a  pharmaceutically  acceptable  acid  addi- 
tion  sait  thereof  when  Y  is  other  than  -N -  C=  0. 

A  process  for  preparing  these  compounds  and  phar- 
maceutical  compositions  containing  them. 



This  invent ion  r e l a t e s   to  novel  a n t i b a c t e r i a l   agents  and,  i n  

p a r t i c u l a r ,   to  a  s e r i e s  o f   11 -a lkanoy l -4" -deoxy -4" -u re ido -o l eandomyc ins  

and  the i r   pharmaceut ica l ly   acceptable   acid  addi t ion  s a l t s .   The 

invent ion  also  r e l a t e s   to  key  in te rmedia tes   leading  to  the  4 " - u r e i d o  

compounds  and  to  other  4"-amino  derived  a n t i b a c t e r i a l   a g e n t s .  

Oleandomycin,  i ts   product ion  in  fe rmenta t ion   broths  and  i t s  

use  as  an  a n t i b a c t e r i a l   agent  were  f i r s t   described  in  U.S.  P a t e n t  

2,757,123.  The  n a t u r a l l y   occurring  compound  is  known  to  have  t h e  

following  s t r u c t u r e :  

The  conven t iona l ly   accepted  numbering  scheme  and  s t e r e o c h e m i c a l  

r e p r e s e n t a t i o n   for  oleandomycin  and  s imi lar   compounds  is  shown  at  a 

va r i e ty   of  p o s i t i o n s .  



Several  synthe t ic   modif icat ions   of  this  compound  are  known, 

p a r t i c u l a r l y   those  in  which  from  one  to  three  of  the  free  hydroxyl 

groups  found  at  the  2',  4"  and  11-posi t ions   are  e s t e r i f i e d   as  a c e t y l  

e s t e r s .   In  addi t ion ,   there  are  desc r ibed  in   U.S.  Patent  3 ,022,219 

s imi lar   modif icat ions  in  which  the  acetyl  in  the  above-mentioned 

es te rs   is  replaced  with  another,   p referab ly   unbranched  lower  a lkanoy l  

of  three  to  six  carbon  atoms. 

The  semi - syn the t i c   oleandomycin  compounds  of  this   i n v e n t i o n  

are  of  the  formulae:  



wherein  R  is  alkanoyl  having  from  two  to  three  carbon  atoms;  R1  i s  

hydrogen,  pyr idylmethyl ,   fury lmethyl ,   thenyl ,   hydroxypyridyl ,   phenyl ,  

benzyl  or  s u b s t i t u t e d   phenyl  or  benzyl  wherein  said  s u b s t i t u e n t   i s  

methyl,  chloro,  f luoro,   methoxy,  amino  or  t r i f l u o r o m e t h y l ;   X  is  m e t h y l ,  

methoxy,  f luoro,   chloro  or  t r i f l u o r o m e t h y l :   R2  is  -N=C=O  or  -NHCN;  and 

the  pharmaceu t i ca l ly   acceptable   acid  addi t ion  sa l t s   of  1  and  2,  and  3 

wherein  R2  is  -NHCN. 



Prefer red   a n t i b a c t e r i a l s   r e l a t ed   to  the  compounds  o f  

formula  1  are  those  wherein  R  is  ace ty l .   Espec ia l ly   preferred  s p e c i e s  .  

within  this   group  are  N - ( 1 1 - a c e t y l - 4 " - d e o x y - 4 " - o l e a n d o m y c y l ) - N ' -  

(p-methoxybenzyl)urea,   N - ( 1 1 - a c e t y l - 4 " - d e o x y - 4 " - o l e a n d o m y c y l ) - N ' -  

(p -ch lorobenzyl )urea :   N - ( 1 1 - a c e t y l - 4 " - d e o x y - 4 " - o l e a n d o m y c y l ) - N ' -  

(o -ch lorobenzy l )urea ,   N - ( 1 1 - a c e t y l - 4 " - d e o x y - 4 " - o l e a n d o m y c y l ) - N ' -  

(m-methylbenzyl)urea,   N - ( 1 1 - a c e t y l - 4 " - d e o x y - 4 " - o l e a n d o m y c y l ) - N ' - ( m - t o l y l )  

-urea  and  N- (11 -ace ty l -4" -deoxy -4" -o l eandomycy l ) -N ' - (o -me thy lbenzy l )  

u r e a .  

Preferred  a n t i b a c t e r i a l s   r e l a t ed   to  the  compounds  of  

formula  2  are  those  wherein  R  is  acetyl .   Espec ia l ly   prefer red   s p e c i e s  

within  this  group  are  N- (11 -ace ty l -4" -deoxy -4" -o l eandomycy l ) -N ' -  

(m-methylbenzoyl)urea  and  N- (11 -ace ty l -4 " -deoxy -4" -o l eandomycy l ) -N ' -  

(p-methoxybenzoyl)urea .  

Preferred  within  the  compounds  of  formula  3  are  those  

wherein  R  is  acetyl .   Espec ia l ly   p refer red   as  an  intermediate   i s  

1 1 - a c e t y l - 4 " - d e o x y - 4 " - i s o c y a n a t p - o l e a n d o m y c i n .  

In  accordance  with  the  process  according  to  the  i n v e n t i o n  

for  syn thes i s ing   the  11 -a lkanoy l -4" -deoxy-4" -u re ido -o leandomyc in  

a n t i b a c t e r i a l s   r e la ted   to  1  the  following  scheme  is  i l l u s t r a t i v e :  



wherein  R and  R1 are  as  previous ly   d e f i n e d .  

The  appropr ia te   1 1 - a l k a n o y l - 4 " - d e o x y - 4 " - i s o c y a n a t o -  

oleandomycin  is  contacted  with  the  r e q u i s i t e   amine  in  a  r e a c t i o n - i n e r t  

so lvent .   Such  solvents   should  appreciably   s o l u b i l i z e   the  r e a c t a n t s  

while  not  r eac t ing   to  any  s i g n i f i c a n t   extent  with  e i the r   the  s t a r t i n g  

reagents   or  the  products  formed.  Prefer red   are  apro t ic ,   p o l a r  

solvents   which  are  immiscible  with  water.  Espec ia l ly   p re fe r red   a r e  

methylene  chlor ide  and  ch lo roform.  

In  p r a c t i c e ,   one  mole  of  the  isocyanate  is  contacted  with  up 

to  four  moles  of  the  r e q u i s i t e   amine.  A l t e rna t e ly ,   one  to  two  moles 

of  the  amine  can  be  employed  in  conjunct ion  with  the  balance  of  t h e  

four  moles  being  a  t e r t i a r y   amine,  such  as  t r i e thy lamine   or  p y r i d i n e .  



Reaction  time  is  not  c r i t i c a l   and  is  dependent  on  r e a c t i o n  

temperature ,   concent ra t ion   and  inherent   r e a c t i v i t y   of  the  s t a r t i n g  

r e a g e n t s .  M h e n   the  r eac t ions   are  conducted  at  ice-bath   t empera tu re s  

at  the  h e r e i n a f t e r   mentioned  concen t ra t ions ,   the  reac t ion   i s  

e s s e n t i a l l y   complete  in  30-60  minutes.  The  prefer red   r e a c t i o n  

temperature  is  ice-ba th   t e m p e r a t u r e s .  

The  r eac t ion ,   on  completion,  is  worked-up  by  the  addit ion  of  

add i t iona l   solvent  and  water.  The  water  layer  is  made  s t rongly  b a s i c  

with  an  aqueous  sodium  hydroxide  so lu t ion   and  the  water  immiscible 

organic  phase  separated,   dried  and  evaporated  to  dryness.  The  crude 

product  can,  if  des i red ,   be  fur ther   pur i f i ed   by  chromatographing 

on  s i l i c a   gel,  a  procedure  well  known  in  the  a r t .  

An  a l t e r n a t e   method  according  to  the  invention  f o r  

syn thes i s ing   compounds  r e l a t ed   to  1  comprises  the  reac t ion   of  t h e  

appropr ia te   11-alkanoyl-4"-deoxy-4"-amino-oleandomycin  with  t h e  

r e q u i s i t e   isocyanate  as  i l l u s t r a t e d :  



This  a l t e r n a t i v e   method  for  preparing  compounds  r e l a t ed   t o  

1  is  conducted  in  a  s imi la r   manner  to  the  i n i t i a l   route.   The  r e a c t a n t s  

are  contacted  in  the  same  type  of  r e a c t i o n - i n e r t   so lvents   at  i c e - b a t h  

temperature .   It   is  convenient ,   in  employing  this   a l t e r n a t e   method, 

to  allow  the  r eac t ion   temperature  to  warm  to  room  temperature  a f t e r  

the  r e ac t an t s   have  i n i t i a l l y   been 'brought   into  contact  with  one  a n o t h e r .  

The  r eac t ion   at  ambient  temperatures   is  complete  in  30-60  minu tes .  

The  r a t io   of  4"-amino-oleandomycin  to  isocyanate  is  about  one 

to  one  with  as  much  as  a  10-20%  excess  of  the  i s o c y a n a t e .  

At  the  completion  of  the  r eac t ion   the  product  is  worked-up 

in  the  same  manner  as  p rev ious ly   d i s c u s s e d .  

The  a n t i b a c t e r i a l   agents  of  formula  2  are  prepared  accord ing  

to  the  invent ion  through  the  r eac t ion   of  the  appropr ia te   1 1 - a l k a n o y l -  

4"-deoxy-4"-amino-oleandomycin  and  a  benzoyl  isocyanate  as  i l l u s t r a t p d :  



wherein  R  and  X  are  as  previous ly   de f i ned .  

The  r eac t ion   is  conducted  in  a  r e a c t i o n - i n e r t   solvent  s i m i l a r  

to  that  employed  in  the  routes  leading  to  compounds  of  formula  1. 

In  p rac t ice   one  mole  of  the  11-alkanoyl-4'   deoxy-4"-amino- 

oleandomycin  is  contacted  with  one  mole  plus  as  much  as  a  10-20%  excess  

of  the  r e q u i s i t e   benzoyl  i socyanate .   The  ambient  reac t ion   t empera ture  

of  25°C  allows  for  the  completion  of  the  reac t ion   in  30-60  minutes .  

Again,  the  r eac t ion   is  worked-up  and  the  product  i so la ted   and 

pur i f i ed   by  the  same  procedures  employed  in  the  processes  leading  to  

compounds  r e l a t ed   to  1. 

Those  compounds  of  formula  3  wherein  R  is  as  p r e v i o u s l y  

defined  and  R2  is  .=O  are  useful  in termedia tes   leading  to  compounds 

of  formula  1  through  the i r   r eac t ions   with  amines  as  hereinbefore  d i s -  

cussed,  and  are  prepared  according  to  the  invention  by  the  fo l lowing 

i l l u s t r a t i v e   scheme: 



In  p r a c t i c e ,   one  mole  of  the  4"-amino  compound  is  c o n t a c t e d  

with  one  mole  of  phosgene  plus  as  much  as a  10-20%  excess  in  t h e  

presence  of  three  to  four  moles  of  a  hydrogen  chloride  scavenger  such 

as  pyridine  or  t r i e t h y l a m i n e .   The  r eac t ion   is  best  car r ied   out  under  

anhydrous  condi t ions   in  a  ch lo r ina t ed   hydrocarbon  solvent   such  as 

methylene  chloride  or  ch lo roform.  

It  is  p re fe r red   to  add  the  phosgens  in  one  of  the  a f o r e -  

mentioned  solvents   to  a  cold  (0°C)  so lu t ion   of  the  4"-amino  compound 

and  hydrogen  chlor ide   scavenger  d issolved  in  a  s imi lar   solvent  r a p i d l y  

with  s t i r r i n g .   At  the  ind ica ted   r eac t ion   temperature  the  product  i s  

e s s e n t i a l l y   completely  formed  in  10-20  minu te s .  

The  product  is  i so l a t ed   by  removal  of  the  solvent   and  excess  

acid  scavenger,   followed  by  r e d i s s o l u t i o n   in  fresh  solvent ,   washing 

with  water  to  remove  scavenger  amine  hydrochlor ide   and  removing  t h e  

solvent   in  vacuo.  No  fur ther   p u r i f i c a t i o n   of  the  in te rmedia te   i s  

n e c e s s a r y .  

Synthesis   of  the  a n t i b a c t e r i a l   compounds  of  formula  3  wherein. 

R  is  as  p rev ious ly   ind ica ted   and  R2  is  -NHCN  is  ca r r i ed   out  accord ing  

to  the  invent ion   through  the  dehydrat ion  of  the  corresponding  4 " - u r e i d o  

compound  of  formula  1  (Rl=H)  as  fo l lows :  



Exper imental ly ,   one  mole  of  the  4"-ureido  compound  and  four  

to  five  moles  of  a  hydrogen  chloride  scavenger  in  one  of  the  a f o r e -  

mentioned  ch lo r ina ted   hydrocarbon  solvent  at  0°C  is  t rea ted   with  t e n  

moles  of  phosgene  in  a  s imilar   s o l v e n t .  

When  the  prefer red   reac t ion   temperature  of  0°C  is  employed, 

the  reac t ion   is  s u b s t a n t i a l l y   complete  in  10-20  minutes .  

The  product  can  be  i so la t ed   in  the  same  manner  as  p r e v i o u s l y  

described  for compounds  of  formula  3  wherein  R2  is  -N=C=0. 

The  s t a r t i n g   4"-amino  compounds  used  in  the  synthe t i s   o f  

a n t i b a c t e r i a l   agents  of  the  present   invention  are  synthesized  by 

oxidat ion  of  the  natural   oleandomycin  followed  by  a  r e d u c t i v e  

amination  of  the  r e s u l t a n t   ketone  as  he r e ina f t e r   descr ibed.   T h e  

isocyanates   employed  in  the  processes  for  preparing  compounds  o f  

formulae  1  and  2  are  e i ther   commercially  avai lable   or  are  s y n t h e s i z e d  

according  to  the  procedures  as  taught  by  Speziale  et  a l . ,   J.  Org.Chem., 

30,  4306  (1965)  and  Wagner  and  Zook,  "Synthetic  Organic  Chemistry" ,  

John  Wiley  and  Sons,  New  York,  N.Y.,  1956,  p.  640. 



In  the  u t i l i z a t i o n   of  the  chemotherapeutic  a c t i v i t y   of  t hose  

compounds  of  the  present   invent ion  which  form  s a l t s ,   it  is  p r e f e r r e d ,  

of  course,  to  use  pharmaceut ica l ly   acceptable   s a l t s .   Although  w a t e r -  

i n s o l u b i l i t y ,   high  t o x i c i t y ,   or  lack  of  c r y s t a l l i n e   nature  may  make 

some  p a r t i c u l a r   sa l t   species  unsu i tab le   or  less  des i rable   for  use  as 

such  in  a  given  pharmaceut ical   app l i ca t i on ,   the  water  insoluble   or  

toxic  sa l t s   car  be  converted  to  the  corresponding  p h a r m a c e u t i c a l l y  

acceptable   bases  by  decomposition  of  the  sa l t   as  described  above,  o r  

a l t e r n a t e l y   they  can  be  converted  to  any  desired  phar;  c e u t i c a l l y  

acceptable   acid  addi t ion   s a l t .  

Examples  of  acids  which  provide  pharmaceut ical ly   a c c e p t a b l e  

anions  are  hyd roch lo r i c ,   hydrobromic,  hydroiodic ,   nitr ic,  s u l p h u r i c ,  

sulphurous,   phosphoric,   a c e t i c ,  l a c t i c ,   c i t r i c ,   t a r t r i c ,   s u c c i n i c ,  

maleic,  gluconic  and  a spa r t i c   a c i d s .  

The  novel  4"-deoxy-4"-amino-oleandomyci '   d e r i v a t i v e s  

described  herein  exhib i t   in  v i t ro   a c t i v i t y   agaims  a  va r ie ty   of  Gram- 

pos i t i ve   microorganisms such  as  S t a p h y l o c o c c u s   aureus  and 

Streptococcus   pyogenes  and  against   ce r t a in   Gram negative  mic ro -  

organisms  such  as  those  of  sphe r i ca l   or  e l l i p s  oidal  shape  ( c o c c i ) .  

Their  a c t i v i t y   is  r ead i ly   demonstrated  by  in y t ro  t e s t s   a g a i n s t  

various  microorganisms  in  a  b r a i n - h e a r t   i n f u s  n   medium  by  the  u sua l  

two-fold  s e r i a l   d i l u t i o n   technique.   The i r  i   v i t ro   a c t i v i t y   r e n d e r s  

them  useful  for  top ica l   a p p l i c a t i o n   in  the  fc  o f   ointments,   creams 

and  the  l ike;  for  s t e r i l i s a t i o n   purposes,   e . .   sick-room  u t e n s i l s ;  

and  as  i n d u s t r i a l   a n t i m i c r o b i a l s ,   for  examp',  in  water  t r e a t m e n t ,  



slime  control ,   paint  and  w o o d  p r e s e r v a t i o n .  

For  in  v i t ro   use,  e.g.  for  topical   app l i ca t ion ,   it  will  o f t e n  

be  convenient  to  compound  the  se lec ted   product  with  a  p h a r m a c e u t i c a l l y -  

acceptable  ca r r i e r   such  as  vegetable  or  mineral  oil  or  an  e m o l l i e n t  

cream.  S imi la r ly ,   they  may  be  dissolved  or  dispersed  in  l i q u i d  

ca r r i e r s   or  solvent ,   such  as  water,  alcohol,   glycols  or  mix tures  

thereof   or  other  pha rmaceu t i ca l ly -aceep tab le   inert   media;  that  i s ,  

media  which  have  no  harmful  e f fec t   on  the  active  ingred ien t .   For  such 

purposes,  it  will  genera l ly   be  acceptable  to  employ  concent ra t ions   of  

active  ingred ien ts   of  from  about  0.01  pe rcen t  to   about  10  percent  by 

weight  based  on  to ta l   composi t ion .  

Addi t iona l ly ,  many  compounds of  this  invention  are  a c t i v e  

versus  Gram-positive  microorganisms  via  the  oral  and/or  p a r e n t e r a l  

routes  of  admin i s t r a t ion   in  animals,  including  man.  Their  in  vivo 

a c t i v i t y   is  more  l imited  as  regards  suscep t ib le   organisms  and  is  d e t e r -  

mined  by  the  usual  procedure  which  comprises  in fec t ing   mice  of  s u b s t a n -  

t i a l l y   uniform  weight  with  the  tes t   organism  and  subsequently  t r e a t i n g  

them  ora l ly   or  subcutaneously  with  the  tes t   compound.  In  p rac t i ce ,   t he  

mice,  e.g.  10,  are  given  an  i n t r a p e r i t o n e a l   inocula t ion   of  s u i t a b l y  

di lu ted   cul tures   containing  approximately  1  to  10  times  the  LD100 

(the  lowest  concent ra t ion   of  organisms  required  to  produce  100%  d e a t h s ) .  

Control  t e s t s   are  s imul taneously   run  in  which  mice  receive  inoculum 

of  lower  d i lu t ions   as  a  check  on  possible  va r i a t ion   in  v i rulence  o f  

the  tes t   organism.  The  tes t   compound  is  administered  0.5  hour  p o s t -  

inocu la t ion ,   and  is  repeated  4,  24  and  48  hours  l a t e r .   Surv iv ing  



mice  are  held  for  four  days  a f te r   the  las t   t rea tment   and  the  number  o f  

survivors   is  n o t e d .  

When  used  in  vivo,  these  novel  compounds  can  be  a d m i n i s t e r e d  

o ra l ly   or  p a r e n t e r a l l y ,   e .g . ,   by  subcutaneous  or  in t ramuscular   i n j e c t i o n  

at  a  dosage  of  from  about  5  mg./kg.  to  about  200  mg./kg.  of  body  weight  

per  day.  The  favoured  dosage  range  is  from  about  25  mg./kg.  to  about  

100  mg./kg.  of  body  weight  perday  and  the  p re fe r red   range  from  about 

50  mg./kg.  to  about  75  mg./kg.  of  body weight  perday.  Veh ic le s  

su i t ab le   for  p a r e n t e r a l   i n j e c t i o n   may  be  e i the r   aqueous  such  as  wa te r ,  

i so ton ic   sa l ine ,   i so ton ic   dextrose,   Ringers '   so lu t ion ,   or  non-aqueous 

such  as  f a t ty   oils  of  vegetable   or ig in   (cotton  seed,  peanut  o i l ,   co rn ,  

sesame),  d imethy l su l fox ide   and  other  non-aqueous  vehic les   which  w i l l  

not  i n t e r f e r e   with  t h e r a p e u t i c   e f f i c i e n c y   of  the  p repa ra t ion   and  a r e  

non- toxic   in  the  voluma  or  p ropor t ion   used  (g lycero l ,   propylene  g l y c o l ,  

s o r b i t o l ) .   Add i t iona l ly ,   compositions  su i t ab l e   for  extemporaneous 

p r e p a r a t i o n   of  so lu t ions   pr ior   to  admin i s t r a t i on   may  advantageously  be 

made.  Such  compositions  may  include  l iquid   d i l uen t s ,   for  example, 

propylene  glycol ,   d ie thyl   carbonate,   g lyce ro l ,   s o r b i t o l ,   e t c . ;  

buf fe r ing   agents,   hya luron idase ,   local  a n a e s t h e t i c s   and  inorganis   s a l t s  

to  afford  des i r ab le   pharmacological   p r o p e r t i e s .   These  compounds  may 

also  be  combined  with  various  p h a r m a c e u t i c a l l y - a c c e p t a b l e   i n e r t  

c a r r i e r s   inc luding  so l id   d i l u e n t s ,   aqueous  veh ic les ,   non-toxic  o rgan i c  

so lvents   in  the  form of  capsules ,   t a b l e t s ,   lozenges,  t roches ,   dry 

mixes,  suspens ions ,   so lu t ions   e l i x i r s   and  pa r en t e r a l   so lu t ions   o r  

suspens ions .   I n -gene ra l ,   the  compounds  are  used  in  v a r i o u s  d o s a g e  



forms  at  concent ra t ion   levels  ranging  from  about  0.5  percent  to  about 

90  percent  by  weight  of  the   to ta l   composi t ion .  

Thus  the  invention  provides  a  pharmaceutical  composi t ion 

comprising  a  compound  of  the  formula  1  or  2  or  3  wherein  R2  is  -NHCH,  or 

a  pharmaceut ica l ly   acceptable  acid  addit ion  sal t   thereof ,   t o g e t h e r  

with  a  pharmaceut ica l ly   acceptable  diluent  or  c a r r i e r .  

The  invention  also  provides  a  method  of  t r ea t ing   an  animal ,  

including  a  human  being,  having  a  disease  caused  by  Gram-pos i t ive  

bac te r i a ,   or  Gram-negative  bac te r i a   of  spher ical   or  e l l i p s o i d a l   shape,  

which  comprises  adminis ter ing  to  the  animal  an  a n t i b a c t e r i a l l y -  

e f f ec t i ve   amount  of  a  compound  of  the  formula  1  or  3,  or  3  wherein 

R  is  -NHCN,  or  a  pharmaceut ica l ly   acceptable  acid  addit ion  s a l t  

thereof ,   or  a  pharmaceutical   composition  as  defined  above. 



The  term  "pharmaceut ica l ly   acceptable  b ioprecursor"   used  

above  requi res   some  exp lana t ion .   It  is  of  course,  common  p r a c t i c e  

in  pharmaceutical   chemistry  to  overcome  some  undes i rable   physical   or  

chemical  property  of  a  drug  by  convert ing  the  drug  into  a  chemical  

de r iva t ive   which  does  not  suffer   from  that  undesi rable   proper ty ,   bu t  

which,  upon  admin i s t r a t i on   to  an  animal  or  human  being,  i's  conve r t ed  

back  to  the  parent  drug.  For  example,  if  a  drug  is  not  we l l  

absorbed  when  given  to  the  animal  or  p a t i e n t ,  b y   the  oral  route ,   i t  

may  be  possible   to  convert  the  drug  into  a  chemical  dr-rivative  which 

is  well  absorbed  and  which  in  the  serum  or  t i s sues   is  reconver ted   t o  

the  parent  drug.  

Again,  if  a  drug  is  unstable  in  so lu t ion ,   it  may  be  p o s s i b l e  

to  prepare  a  chemical  de r iva t ive   of  the  drug  which  is  s table   and  may 

be  administered  in  so lu t ion ,   but  which  is  reconver ted  in  the  body  t o  

give  the  parent  drug.  The  pharmaceut ical   chemist  is  well  aware  o f  

the  p o s s i b i l i t y   of  overcoming  i n t r i n s i c   de f i c i enc i e s   in  a  drug  by 

chemical  modi f ica t ions   which  are  only  temporary  and  are  r e v e r s i b l e  

upon  admin i s t r a t i on   to  the  animal  or  p a t i e n t .  

For  the  purpose  of  this   s p e c i f i c a t i o n   the  term  "pharma- 

c e u t i c a l l y   acceptable   b ioprecursor"   of  a  compound  of  the  formula  (1) 

means  a  compound  having  a  s t r u c t u r a l   formula  d i f f e ren t   from  t h e  

compounds  of  the  formula  (1)  but  which  nonethe less ,   upon  a d m i n i s t r a t i o n  

to  an  animal  or  human  being,  is  converted  in  the  p a t i e n t ' s   body  to  a 

compound  of  the  formula  ( 1 ) .  

The  following  Examples  i l l u s t r a t e   the  i n v e n t i o n : -  



EXAMPLE  1 

11 -Ace ty l -4" -deoxy-4" - i socyana teo -o leandomyc in  

To  a  so lu t ion   of  5.0  g.  (6.6  mmoles)  of  1 1 - a c e t y l - 4 " - d e o x y -  

4"-amino-oleandomycin  and  1.65  ml.  (20.5  mmoles)  of  pyridine  in  100  ml. 

of  anhydrous  methylene  chloride  cooled  to  0  C is   added  18.3  ml.  of  a 

0.41M  so lu t ion   of  phosgene  in  chloroform  with  rapid  s t i r r i n g .   Af ter  

10  min.  s t i r r i n g   at  0°C  the  solvent  and  excess  pyridine  are  removed 

in  vacuo  leaving  the  crude  product  as  a  yellow  foam.  The  residue  i s  

dissolved  in  100  ml.  of  methylene  chloride  which  is  washed  (2  x  100  ml . )  

with  water  and  dried  over  sodium  sulphate .   The  solvent  is  removed 

under  reduced  pressure  to  provide  the  desired  4.0g.  of  the  p r o d u c t .  

NMR  (6,  CDCl3):  2.09  (3H)s;  2.61  (6H)s;  2.68  (2H)m;  and 

3.45  (3H)s. 

In a   s imi lar   manner,  s t a r t i n g   with  1 1 - p r o p i o n y l - 4 " - d e o x y -  

4"-amino-oleandomycin,  11 -p rop iony l -4" -deoxy-4" - i socyana to -o leandomyc in  

is  p r epa red .  



EXAMPLE  2 

1 1 - A c e t y l - 4 " - d e o x y - 4 " - u r e i d o - o l e a n d o m y c i n  

To  3.02g.  (4.0  mmoles)  of  1 1 - a c e t y l - 4 " - d e o x y - 4 " - i s o c y a n a t o -  
/o leandomycin  
in  70  ml.  of  t e t r ahydro fu ran   at  ambient  temperatures  is  added  0.928  ml. 

of  concentrated  aqueous  ammonium  hydroxide  (12  mmoles)  over  a  10  min. 

period.   The  yellow  foam,  which  remains  af ter   the  r eac t ion   mixture  i s  

evaporated  to  dryness,  is  chromatographed  on  a  3.25  x  38  cm.  s i l i c a  

ge l -ace tone   packed  column.  The  i n i t i a l   e lut ing  solvent   is  a c e t o n e .  

Methanol  is  gradually  added  to  the  e lu t ing   solvent  un t i l   the  f i n a l  

e lu t ion   when  it  is  25%  by  volume. 

The  column  f r a c t i o n s ,   shown  by  thin  layer  chromatography  t o  

be  pure,  are  combined  and  the  solvent   removed  in  vacuo  to  give  2 .30g .  

of  the  desired  product  as  an  amorphous  s o l i d .  

NMR  (σ,  CDCL3):  2.10  (3H)s;  2.36  (6H)s;  2.70  (2H)m; 

3.47  (3H)s;  and  5.70  (1H)b. 



EXAMPLE  3 

11-Acety l -4"-deoxy-4"-cyanamido-oleandomycin .  

To  570  mg.  (0.74  mmoles)  of  1 1 - a c e t y l - 4 " - d e o x y - 4 " - u r e i d o -  

oleandomycin  and  0.5  ml.  (3.6  mmoles)  of  t r i e thy lamine   in  25  ml.  o f  

anhydrous  methylene  chloride  cooled  to  0°C  is  added  1.80  ml.  of  a 

0.41M  solut ion  of  phosgene  in  chloroform  (7.4  mmoles).  After  5  min. 

of  s t i r r i n g   in  the  cold,  the  reac t ion   is  d i luted  with  100  ml.  o f  

methylene  chlor ide .   The  r e su l t ing   so lu t ion   is  washed  with  water  

(3 x  100  ml.),  dried  over  sodium  sulphate  and  concentrated  under 

reduced  pressure  to  afford  400  mg.  of  the  desired  product  a s  a n  

amorphous  s o l i d .  

NMR  (σ,  CDCl3):  2.10  (3H)s;  2.30  (6H)s;  2.64  (2H)m; 

and  3.44  (3H)s. 



EXAMPLE  4 

N- (11-Ace ty l -4" -deoxy-4" -o leandomycyl ) -N ' -benzy lurea  

A  cold  (0°C)  so lu t ion   of  3.0g.  (4.11  mmoles)  of  1 1 - a c e t y l -  

4"-deoxy-4"-amino-oleandomycin  and  .99  ml.  of  pyridine  in  60  ml.  o f  

dry  methylene  chloride  is  r ap id ly   s t i r r e d   while  10.98  ml.  of  a  .41M 

so lu t ion   of  phosgene  in  chloroform  is  added  r ap id ly .   After  5  min. 

1.8  ml.  of  benzylamine  is  added  and  the  s t i r r i n g   continued  in  the  co ld  

for  an  add i t iona l   15  min.  The  r eac t ion   is  d i lu ted   with  150  ml.  o f  

methylene  ch lor ide ,   layered  with  150  ml.  of  water  and  the  pH  of  t h e  

aqueous  layer  adjusted  to  9.5  with  aqueous  6N  sodium  hydroxide  

so lu t ion .   The  separa ted   organic  layer  is  washed  with  water  (3  x  150ml) 

dried  over  sodium  sulphate  and  concent ra ted   to  an  amber  foam  in  vacuo.  

The  res idue  is  chromatographed  on  a  3.5  x  37  cm.  s i l i c a   gel-acetotone 

packed  column  using  acetone  as  the  e lua te .   Fract ions   100-119, 

comprising  5  ml.  each,  are  combined  and  concent ra ted   to  dryness  t o  

give  69  mg.  of  the  desired  product.   S imi l a r ly ,   f r ac t ions   120-195 

are  combined  and  concent ra ted   to  dryness  to  give  451  mg.  of  the  d e s i r e d  

p r o d u c t .  

NMR  (σ,  CDCl3):  2.08  (3H)s;  2.34  (6H)s;  2.68  (2H)m; 

3.4  (3H)s;  and  7.34  (5H)s.  



EXAMPLE  5 

S ta r t ing   with  the  appropr ia te   benzylamine  and  employing  t h e  

procedure  of  Example  4,  the  following  compounds  are  p repared :  



EXAMPLE  6. 

The  procedure  of  Example  4  is  again  r ep rea t ed ,   s t a r t i n g  

with  the  appropr ia te   reagents ,   to  give  the  following  ana logs :  

N- (11 -p rop iony l -4" -deoxy-4" -o l eandomycy l ) -N ' -benzy lu rea ;   N - ( 1 1 - a c e t y l -  

4" -deoxy-4" -o leandomycy l ) -N ' - (p -me thy lbenzy l )u rea ;   N - ( 1 1 - p r o p i o n y l - 4 " -  

deoxy-4" -o leandomycy l ) -N ' - (o -me thy lbenzy l ) -u rea ;   N - ( 1 1 - p r o p i o n y l - 4 " -  

deoxy-4" -o leandomycy l ) -N ' - (p -methy lbenzy l )u rea ;   and  N - ( 1 1 - p r o p i o n y l - 4 " -  

deoxy-4" -o leandomycy l ) -N ' - (m-mpthy lbenzy l )u rea .  



EXAMPLE  7 

N- (11 -Ace ty l -4 " -deoxy -4" -o l eandomycy l ) -N ' - (o - ch lo robenzy l )u r ea  

A.3M  so lu t ion   of  phosgene  in  chloroform  (10  ml.)  is  added 

r ap id ly   with  s t i r r i n g   to  a  so lu t ion   of  2.0  g.  (2.7  mmoles)  of  1 1 - a c e t y l -  

4"-deoxy-4"-amino-oleandomycin  and  .65  ml.  of  pyridine  in  50ml.  of  dry 

methylene  chloride  cooled  to  0°C  in  an  ice  bath.  The  solvent  i s  

removed  under  reduced  pressure ,   and  the  res idual   yellow  foam  d i s s o l v e d  

in  50  ml.  of  dry  methylene  chlor ide .   The  solut ion  is  cooled  with  an 

ice  bath  and  t rea ted   with  1.08  ml.  of  o -ch lorobenzy lamine .  

After  30  min.  the  reac t ion   solut ion  is  washed  with  water  

(2  x  100  ml.),  the  pH  being  adjusted  to  9.5  with  6N  aqueous  sodium 

hydroxide  so lu t ion   during  the  f inal   washing.  The  methylene  c h l o r i d e  

layer  is  separated,   dried  over  sodium  sulphate  and  concentrated  in  

vacuo  to  give  3.3  g.  of  the  desired  product  as  a  yellow  foam. 

The  product  is  fu r ther   pur i f i ed   by  chromatographing  on  a 

3.25  x  38  cm.,  s i l i c a   ge l -ace tone  packed   column,  using  acetone  as  t he  

e lua te .   Fract ions   201-300,  comprising  5  ml.  each,  are  combined  and 

concentrated  to  dryness  to  give  1.9  g.  of  the  pure  p roduc t .  

NMR  (σ,  CDCl3):  2.07  (3H)s;  2.31  (6H)s;  2.66  (2H)m; 

3.41  (3H)s;  and  7.1-7.59  (4H)m. 

Also  prepared  by  the  procedure  of Example  7,  when  the  

r e q u i s i t e   s t a r t i n g   mater ials   are  employed,  a r e :  

N - ( 1 1 - a c e t y ) - 4 " - d e o x y - 4 " - o l e a n d o m y c y l ) - N ' - ( p - c h l o r o b e n z y l ) u r e a  

NMR  (σ  CDCl3):  2.15  (3H)s;  2.31  (6H)s;  2.66  (2H)m; 

3.39  (3H)s;  and  7.27  (4H)s. 



N - ( 1 1 - a c e t y l - 4 " - d e o x y - 4 " - o l e a n d o m y c y l ) - N ' - ( 2 , 4 - d i c h l o r o b e n z y l ) u r e a  

NMR  (σ,  CDCl3):  2.10  (3H)s;  2.34  (6H)s;  2.70  (2H)m; 

3.45  (3H)s;  and  7 .28-7.60  (3H)m. 

N - ( 1 1 - a c e t y l - 4 " - d e o x y - 4 " - o l e a n d o m y c y l ) - N ' - ( 3 , 4 - d i c h l o r o b e n z y l ) u r e a  

NMR  (σ,  CDCl3):  2.10  (3H)s;  2.35  (6H)s;  2.69  (2H)m; 

3-45  (3H)s;  and  7.06-7.56  (3H)m. 

N - ( 1 1 - a c e t y l - 4 " - d e o x y - 4 " - o l e a n d c m v c y l ) - N ' - ( o - f l u o r o b e n z y l ) u r e a  

NMR  (σ,  CDCl3):  2.07  (3H)s;  2.36  (6H)s;  2.71  (2H)m; 

3.45  (3H)s;  and  6.89-7.65  (4H)m. 



EXAMPlE  8 

Employing  the  procedure  of  Example  7  and  s t a r t i n g   with  the  

appropr ia te   reagents ,   the  following  congeners  are  s y n t h e s i z e d ;  

N - ( 1 1 - p r o p i o n y l - 4 " - d e o x y - 4 " - o l e a n d o m y c y l ) - N ' - ( o - c h l o r o b e n z y l ) u r e a ;  

N - ( 1 1 - p r o p i o n y l - 4 " - d e o x y - 4 " - o l e a n d o m y c y l ) - N ' - ( p - c h l o r o b e n z y l ) u r e a ;  

N - ( 1 1 - a c e t y l - 4 " - d e o x y - 4 " - o l e a n d o m y c y l ) - N ' - ( m - c h l o r o b e n z y l ) u r e a ;  

N - ( 1 1 - a c e t y l - 4 " - d e o x y - 4 " - o l e a n d o m y c y l ) - N ' - ( m - f l u o r o b e n z y l ) - u r e a ;  

N - ( 1 1 - p r o p i o n y l - 4 " - d e o x y - 4 " - o l e a n d o m y c y l ) - N ' - ( p - f l u o r o b e n z y l ) u r e a :  

N - ( 1 1 - a c e t y l - 4 " - d e o x y - 4 " - o l e a n d o m y c y l ) - N ' - ( o - t r i f l u o r o m P t h y l b e n z y l )  

urea;  N - ( 1 1 - p r o p i o n y l - 4 " - d e o x y - 4 " - o l e a n d o m y c y l ) - N ' - ( p - t r i f l u o r o m e t h y l -  

benzyl)urea;   and  N - ( 1 1 - a c e t y l - 4 " - d e o x y - 4 " - o l e a n d o m y c y l ) - N ' -  

( m - t r i f l u o r o m e t h y l b e n z y l ) u r e a .  



EXAMPLE  9 

N- (11 -Ace ty l -4" -deoxy -4" -o l eandomycu l ) -N ' - (p -me thoxybenzy l )u r ea  

To  a  so lu t ion   of  2.0  g.  (2.7  mmoles)  of  l l - a c e t y l - 4 " - d e o x y -  

4"-amino-oleandomycin  and  .65  ml.  of  pyridine  in  50  ml.  of  dry  

methylene  chloride  cooked  to  0°C  is  added  rap id ly   with  s t i r r i n g   10  ml. 

of  a  .3M  so lu t ion   of  phosgene  in  ch loroform.  

The  solvent   is  removed  under  vacuum  and  the  residue  d i s s o l v e d  

in  50  ml.  of  dry  methylene  chlor ide .   After  cooling  in  an  ice  b a t h  

1.35  ml.  of  is  added  and  the  r eac t ion   mixture  

allowed  to  s t i r   at  ice  bath  temperatures   for  one  hour.  Methylene 

chloride  (100  ml.)  is  added  to  the  r eac t ion   mixture  followed  by  100  ml. 

of  water.  The  organic  layer  is  separated  and  washed  with  f r e s h  

water  and  the  pH  adjusted  to  .95  with  6N  aqueous  sodium  hydroxide  

so lu t ion .   The  organic  phase  is  subsequent ly   separa ted ,   dried  over  

sodium  sulphate  and  concentra ted  to  give  2.5  g.  of  a  yellow  foam. 

The  product  is  fu r the r   pu r i f i ed   by  chromatographing  on 

s i l i c a   gel  using  acetone  as  the  e l u t a t e .   F rac t ions ,   which  a r e  

comprised  of  5  ml.  each,  221-395  are  combined  and  concentra ted   in  vacuo 

to  dryness  to  give  1.4  g.  of  the  p r o d u c t .  

NMR  (σ,  CDCl3):  2.08  (3H)s;  2.32  (6H)s;  2.64  (2H)m; 

3.37  (3H)s;  3.78  (3H)s;  6.83  (2H)s;  and  7.22  (2H)s.  



EXAMPLE  10 

The  procedure  of  Example  9  is  repeated,   s t a r t i n g   with  t he  

r e q u i s i t e   reagents ,   to  give  the  following  compounds: 

N- (11-ace ty l -4" -deoxy-4" -o leandomycy l ) -N ' - (o -me thoxybenzy l )  

urea;  N- (11-ace ty l -4" -deoxy-4" -o leandomycyl ) -N ' - (m-methoxybenzy l )u rea l  

N- (11-p rop iony l -4" -deoxy-4" -o leandomycy l ) -N ' - (p -me thoxybenzy l )u rea ;  

and  N- (11-prop iony l -4" -deoxy-4" -o leandomycy l ) -N ' - (o -methoxybenzy l )  

u r e a .  



EXAMPLE  11 

N - ( 1 1 - A c e t y l - 4 " - d e o x y - 4 " - o l e a n d o m y c y l ) - N ' - ( o - a m i n o b e n z y l ) u r e a  

To  a  well  s t i r r e d   and  cooled  (O°C)  so lu t ion   of  2.0  g.  

(2.7  mmoles)  of  11-ace ty l -4"-deoxy-4"-amino-o leandomycin   and  .65  ml. 

of  pyridine  in  50  ml.  of  dry  methylene  chloride  is  added  rapid ly   10  ml. 

of  a  0.3M  phosgene  chloroform  s o l u t i o n .  

The  r eac t ion   mixture  is  concent ra ted   under  reduced  p r e s s u r e ,  

and  the  r e s idua l   yellow  foam  dissolved  in  50  ml.  of  dry  methylene 

chlor ide .   The  so lu t ion   is  cooled  in  an  ice  bath  and  's  then  t r e a t e d  

with  2.5  ml.  of  t r i e t h y l a m i n e  f o l l o w e d   immediately  by  1.8  g.  o f  

o-aminobenzylamine  d ihydroch lor ide .   After  s t i r r i n g   in  the  cold  f o r  

one  hour,  the  r e ac t i on   is  quenched  with  water  (75  ml.)  and  the  pH  o f  

the  aqueous  wash  adjusted  to  9.5  with  IN  aqueous  sodium  hydroxide  

so lu t ion .   The  organic  phase  is  separa ted ,   dried  over  sodium  s u l p h a t e  

and  concentra ted   in  vacuo  to  dryness  to  give  3.0  g.  of  the  product  as 

a  yellow  foam. 

Further   p u r i f i c a t i o n   by  chromatographing  on  a  s i l i c a   g e l -  

acetone  packed  column  gives  1.5  g.  of  pure  p r o d u c t .  

NMR  (σ,  CDCl3):  2.06  (3H)s;  2.32  (6H)s;  2.65  (2H)m; 

3.39  (3H)s;  and  6 .48-7.43  (4H)m. 



EXAMPLE 12 

The  procedure  of  Example  11  is  employed,  s t a r t i n g   with  the  

appropr ia te   reagents ,   to  give  the  following  compounds: 



EXAMPLE  13 

N - ( 1 1 - A c e t y l - 4 " - d e o x y - 4 " - o l e a n d o m y c y l ) - N ' - ( 4 - p y r i d y l m e t h y l ) u r e a  

To  a  well  s t i r r e d   and  cooled  (0°C)  so lu t ion   of  2.0  g .  

(2.7  mmoles)  of  11-ace ty l -4"-deoxy-4"-amino-o leandomycin   and  .65  ml. 

of  pyridine  jn  50  ml.  of  dry  mothylene  chloride  is  added  rapidly  7.27  ml 

of  a  .41M  chloroform  so lu t ion   of  phosgene.  

The  r eac t ion   mixture  is  concentra ted   in  vacuo  to  a  foam, 

which  is  d issolved  in  50  ml.  of  methylene  ch lor ide .   The  so lu t ion   i s  

subsequently  cooled  to  ice  bath  temperatures  and  t r ea ted   with  .93  ml. 

of  4-aminomethylpyr idine.   After  one  hour  of  s t i r r i n g   in  the  cold  t he  

r eac t ion   mixture  is  t r ea ted   with  100  ml.  of  methylene  chloride  and 

75  ml.  of  water.  The  water  is  separated  and  fresh  water  mixed  w i t h  

the  methylene  chlor ide .   The  pH  of  the  aqueous  layer  is  adjusted  to  

9.5  with  6N  aqueous  sodium  hydroxide  so lu t ion .   The  organic  phase  i s  

separa ted ,   dried  over  sodium  sulphate  and  concentra ted   to  dryness  t o  

give  2.3  g.  of  the  product  as  a  yellow  foam. 

Further  p u r i f i c a t i o n   is  e f fec ted   by  chromatographing  on  a 

s i l i c a   gel  column  using  20%  methanol-80%  acetone  (v:v)  as  the  e l u a t e .  

In  this   manner  1.59.  of  pure  product  is  i s o l a t e d .  

NMR  (σ,  CDC13):  2.07  (3H)s;  2.33  (6H)s;  2.70  (2H)m; 

3.43  (3H)s;  7.29  (2H)s;  and  8.54  (2H)s.  

In  a  s imi la r   manner  i s ' p r e p a r e d   N - ( 1 1 - a c e t y l - 4 " - a p o x y - 4 " -  

o l e a n d o m y c y l ) - N ' - ( 2 - p y r i d y l m e t h y l ) u r e a .  

NMR  (σ,  CDCl3);  2.03  (3H)s;  2.31  (6H)s;  2.67  (2H)m; 

3.39  (3H)s;  8 .5-8.69  (1H)m  and  7.05-7.91  (3H)m. 



EXAMPLE  14, 

N - ( 1 1 - A c e t y l - 4 " - d o o x y - 4 " - o l e a n d o m y c y l ) - N ' - ( 2 - f u r y l m e t h y l ) u r e a .  

In  a  manner  s imi lar   to  the  procedure  of  Example  13,  2.0  g. 

(2.7  mmoles)  of  11-acetyl -4"-deoxy-4"-amino-oleandomycin  is  conver ted  

to  11-ace ty l -4" -deoxy-4" - i socyana to -o leandomycin ,   which  on  t r ea tmen t  

with  870  mg.  of  furylmethylamine  gives,  a f ter   chromatographing  on 

s i l i c a   gel,  1.59  g.  of  p roduc t .  

NMR  (σ,  CDC13):  2.07  (3H)s;  2.31  (6H)s;  2.67  (2H)m; 

3.40  (3H)s;  6.11-6.36  and  7.19-7.41  (3H)m. 

In  like  manner  is  prepared  N- (11 -p rop iony l -4" -deoxy-4" -  

o l eandomycy l ) -N ' - (2 - fu ry lmothy l )u rea   and  N - ( 1 1 - a c e t y l - 4 " - d e o x y - 4 " -  

o l e a n d o m y c y l ) - N ' - ( 3 - f u r y l m e t h y l ) u r e a .  



EXAMPLE  15 

The  procedure  os  Example  13  is  repeated,   s t a r t i n g   with  t h e  

r e q u i s i t e   reagents ,   to  give  the  following  compounds: 



EXAMPLE  16. 

N- (11-Ace ty l -4" -deoxy-4" -o leamdomycyl ) -N ' - (3 -hydroxy-2-pyr idy l  )u rea  

To  2.03  g.  (2.7  mmoles)  of  1 1 - a c e t y l - 4 " - d e o x y - 4 " - i s o c y a n a t o -  

oleandomycin  in  50  ml.  of  dry  methylene  chloride  is  added  600  mg. 

(5.4  mmoles)  of  2-amino-3-hydroxypyridine,   and  the  r e su l t i ng   s o l u t i o n  

allowed  to  s t i r   for  one  hour.  The  reac t ion   mixture  is  washed  wi th  

water  and  the  water  layer  discarded.   Fresh  water  is  layered  over  the  

organic  phase  and  the  pH  adjusted  to  7.5  with  6N-aqueous  sodium 

hydroxide  so lu t ion .   The  methylene  chloride  layer  is  separated,   d r i ed  

over  sodium  sulphate  and  concentrated  under  reduced  pressure  to  give 

3.6  g.  of  a  white  foam. 

The  sample  is  fu r ther   pur i f i ed   by  chromatographing  over 

s i l i c a   gel  using  acetone  e lua te .   Combined  f rac t ions   (5  ml.  each) 

115-770  are  concentrated  in  vacuo  to  give  800  mg.  of  pure  p roduc t .  

NMR  (σ;  CDCl3):  2.10  (3H)s;  2.31  (6H)s;  2.68  (2H)m; 

3.47  (3H)s;  6.52-6.83  (1H)m;  7.28-7.5  (lH)m;  and 

7.84-8.01  (lH)m. 



EXAMPLE  17 

S ta r t ing   with  the  appropr ia te   reagents   and  employing  t h e  

procedure  of  Example  16,  the  following  compounds  are  s y n t h e s i z e d :  



EXAMPLE  18 

N- (11-Ace ty l -4" -deoxy-4" -o leandomycy l ) -N ' -pheny lu rea  

A  r eac t ion   mixture  comprising  25  g.  (3.4  mmoles)  of  1 1 - a c e t y l -  

4"-deoxy-4"-amino-oleandomycin  and  .41  ml.  (3.8  mmoles)  of  p h e n y l i s o -  

cyanate  in  25  ml.  of  dry  methylene  chloride  at  0°C  s  allowed  to  s t i r  

for  one  hour  and  warm  to  room  temperature .   The  re  c t ion   mixture  i s  

t rea ted   with  100  ml.  of  methylene  chloride  and  100  ml.  of  water.  The 

pH  of  the  water  layer  is  adjusted  to  9.9  with  IN  aqueous  sodium 

hydroxide  and  the  methylene  chloride  layer  separated,   dried  over  sodium 

sulphate  and  concentrated  in  vacuo  to  dryness.  The  res idual   foam  i s  

chromatographed  on  s i l i c a   gel,  the  f rac t ions   (5  ml.  each)  being 

monitored  for  pur i ty   using  thin  layer  chromatography  (dimethylformamide/  

CH3OH  1:3  via  volume).  Fract ions  45-90  are  combined  and  concen t r a t ed  

to  give  226  mg.  of  a  white  foam. 

NMR  (σ,  CDCl3):  2.06  (3H)s;  2.31  (6H)s;  2.71  (2H)m; 

3.43  (3H)s;  and  7.25-7.56  (5H)m. 



EXAMPLE  19 

N - ( 1 1 - A c e t y l - 4 ° - d e o x y - 4 " - o l e a n d o m y c y l ) - N ' - ( p - c h l o r o p h e n y l ) u r e a  

Three  grams  (4.1  mmoles)  of  1 1 - a c e t y l - 4 " - d e o x y - 4 " - a m i n o -  

oleandomycin  in 50  ml.  of  dry  methylene  chloride  under  a  n i t r o g e n  

atmosphere  and  cooled  to  0°C  ia  t r ea t ed   with  740  mg.  (4.1  mmoles)  o f  

p - c h l o r o p h e n y l i s o c y a n a t e .   The  r eac t ion   mixture  is  allowed  to  warm  t o  

room  temperature  and  s t i r r e d   at  ambient  temperatures   for  one  hour .  

Methylene  chloride  (100  ml.)  and  water  (100  ml.)  are  added  to  the  

r eac t ion   mixture  and  the  pH  of  the  water  layer  adjusted  to9.9  wi th  

1N  aqueous  sodium  hydroxide.  The  organic  phase  is  separa ted ,   d r i e d  

over  sodium  sulphate  and  concent ra ted   in  vacuo  to  a  yellow  foam. 

The  r e s idua l   product  is  fu r the r   pu r i f i ed   by  chromatographing 

on  s i l i c a   gel,  the  f r a c t i o n   5  ml.  each,  being  monitored  by  thin  l a y e r  

chromatography  (CHCl3/CH3OH/NH4OH  9:1:0.1   via  volume).  F r a c t i o n s  

115-155  are  combined  and  s t r ipped   under  reduced  pressure  to  give  716  mg. 

of  the   product  as  a  white  foam. 

NMR  (σ,  CDCl3):  2.07  (3H)s;  2.34  (6H)s;  2.69  (2H)m; 

3.44  (3H)s;  and  7.12  and  7.31  (4H). 



EXAMPLE  20 

S ta r t ing   with  the  appropriate   reagents  and  employing  the  

procedure  of  Example  19,  the  following  congeners  are  propared:  

N- (11 -ace ty l -4" -deoxy-4" -o l eandomycy l ) -   - ( m - t o l y l ) u r e a  

NMR  (σ,  CDCl3):  2.08  (3H)s;  2.35  (6H)s;  2.70  (2H)m; 

3.48  (3H)s;  6.78-7.38  (4H)m. 

N- (11-ace ty l -4" -deoxy-4" -o leandomycyl ) -N ' - (p - to ly l )   u r e a  

NMR  (σ,  CDCl3):  2.07  (3H)s;  2.32  (6H)  and  (3H)  broad  s;  

3.47  (3H)s;  and  7.13  and  7.35  (4H) 

N - ( 1 1 - a c e t y l - 4 " - d e o x y - 4 " - o l p a n d o m y c y l ) - N ' - ( o - c h l o r o p h e n y l )  

u r e a  

NMH  (cr,  CDCl3):  2,10  (3H)s;  2.30  (6H)s;  2.70  (2H)m; 

3.5  (3H)s;  and  6.8-8.1  (4H)m. 

N- (11-ace ty l -4" -deoxy-4" -o leandomycy l ) -N ' - (p -methoxypheny l )  

mea 

MR  (σ,  CDCl3):  2.07  (3H)s;  2.35  (6H)s;  2.67  (2H)m; 

47  (3H)s;  3.83  (3H)s;  and  6.89  and  7.34  (4H). 



EXAMPLE  21 

The  procedure  of  Example  19  is  again  repeated,   s t a r t i n g   w i t h  

the  r e q u i s i t e   r eagen ts ,   to  provide  the  following  compounds: 



EXAMPLE  22 

N- (11-Ace ty l -4" -deoxy-4" -o leandomycy l ) -N ' - (p -methoxybenzoy l )u rea  

To  a  so lu t ion   of  3.0  g.  (4.1  mmoles)  of  1 1 - a c e t y l - 4 " - d e o x y -  

4"-amino-oleandomycin  in  50  ml.  of  dry  methylene  chloride  at  25°C,  i s  

added  660  mg.  (4.5  mmoles)  of  p-methoxybenzyl  i socyanate .   The 

mixture  is  allowed  to  s t i r   at  25°C  for  0.5  hours,  a f te r   which  the  

solvent  is  removed  under  reduced  p r e s s u r e .  

The  res idua l   yellow  foam  is  chromatographed  over  s i l i c a  

g e l   using  acetone  as  the  e lua te .   The  f r a c t i o n s ,   which  are  comprised 

of  5  ml.  each,  are  monitored  with  thin  layer  chromatography.  Those 

f r ac t i ons   containing  the  pure  product  are  combined  and  c o n c e n t r a t e d  

to  give  440  mg.  of  the  product  as  a  co lour less   amorphous  s o l i d .  

NMR  (σ,  CDCl3):  2.11  (3H)s;  2.32  (6H)s;  2.72  (2H)m; 

3.47  (3H)s;  3.92  (3H)s;  and  7.02  and  8.01  (4H). 

In  a  s imi lar   manner  is  p repared :  

N - ( 1 1 - a c e t y l - 4 " - d e o x y - 4 " - o l e a n d o m y c l y ) - N ' - ( m - m e t h l b e n z y l )  

u r e a  

NMR  (0-,  CDC1 ):  2.08  (3H)s;  2.32  (6H)s;  2.48  (3H)s; 

2.71  (2H)m;  3.42  (3H)s;  and 7 .28-7.84  (4H)m. 

and  N - ( 1 1 - a c e t y l - 4 " - d e o x y - 4 " - o l e a n d o m y c y l ) - N ' - ( p - c h l o r o -  

benzoyl)  u r e a  

NMR  (σ,  CDCl3):  2.05  (3H)s;  2.27  (6H)s;  2.65  (2H)m; 

3.35  (3H)s;  and  7.37  and  7.94  (4H). 



EXAMPLE  23 

Employing  the  procedure  of  Example  22,  and  s t a r t i n g   w i th  

the  appropr ia te   reagents ,   the  following  compounds  are  s n y t h e s i z e d :  

N - ( 1 1 - a c P t y l - 4 " - d e o x y - 4 " - o l e a n d o m y c y l ) - N ' - ( p - f l u r o r b e n z o y l ) u r e a :  

N - ( 1 1 - a c e t y l - 4 " - d e o x y - 4 " - o l e a n d o m y c y l ) - N ' - ( m - t r i f l u o r o m e t h y l b e n z o y l )  

urea:  N - ( 1 1 - p r o p i o n y l - 4 " - d e o x y - 4 " - o l e a n d o m y c y l ) - N ' - ( o - c h l o r o b e n z o y l )  

urea:  N- (11 -p rop iony l -4" -deoxy-4" -o l eandomycy l ) -N ' - (o -me thy lbPnzoy l )  

urea:  N - ( 1 1 - p r o p i o n y l - 4 " - d e o x y - 4 " - o l e a n d o m y c y l ) - N ' - ( o - f l u o r o b e n z o y l )  

urea;  N - ( 1 1 - p r o p i o n y l - 4 " - d e o x y - 4 " - o l e a n d o m y c y l ) - N ' - ( m - t r i f l u o r o m e t h y l -  

benzoyl)urea;   and  N - ( 1 1 - a c e t y l - 4 " - d e o x y - 4 " - o l e a n d o m y c y l ) - N ' - ( p - f l u o r o -  

b e n z o y l ) u r e a .  



PREPARATION  A 

4"-Deoxy-4"-amino-oleandomycins 

1.  l l -Ace ty l -4" -deoxy-4" -oxo-o leandomyc in  

a.  11 ,  2 ' -Diace ty l -4" -deoxy-4"-oxo-o leandomycin  

To  4.5  g.  of  N-chlorosuccinimide,   50  ml.  of  benzene  and 

150  ml.  of  toluene  in  a  dry  f lask  f i t t e d   with  a  magnetic  s t i r r e r   and 

ni t rogen  in le t   and  cooled  to  -5°C.  is  added  3.36  ml.  of  d i m e t h y l s u l f i d e .  

After  s t i r r i n g   at  O°C  for  20  min.,  the  contents  are  cooled  to  -25°C 

and  t r ea ted   with  5.0  g.  of  11,21diacetyl -oleandomycin  in  100  ml.  o f  

to luene.   Cooling  and  s t i r r i n g   are  continued  for  2  hours  fo l lowed 

by  the  addi t ion  of  4.73  ml.  of  t r i e thy laminP.   The  reac t ion   mixture  

is  allowed  to  s t i r   at  O°C  for  15  min.,  and  is  subsequently  poured  i n t o  

500  ml.  of  water.  The  pH  is  adjusted  to  9.5  with  1N  aqueous  sodium 

hydroxide  and  the  organic  layer  separa ted,   washed  with  water  and  a 

brine  so lu t ion   and  dried  over  sodium  sulphate .   Removal  of  the  

solvent   in  vacuo  gives  4.9  g.  of  the  desired  product  as  a  foam. 

NMR  (6,  CDCl3):  3.48  (3H)s;  2.61 (2H)m;  2.23  (6H)s 

and  2.03  (6H)s. 

b.  11-Acety l -4"-deoxy-4"-oxo-oleandomycin  

A  so lu t ion   of  4.0  g.  of  1 1 , 2 ' - d i a c e t y l - 4 " - d e o x y - 4 " - o x o -  

oleandomycin  in  75  ml.  of  methanol  is  allowed  to  s t i r   at  room  temper-  

ature  overnight .   The  r eac t ion   mixture  is  concentrated  under  reduced 

pressure  to  give  the  product  as   a  foam.  A  diethyl   ether  so lut ion  o f  

the  res idue,   on  treatment  with  hexane,  gives  2.6  g.  of  the  product  as 

a  white  solid,   m.p.  112-117°C. 



NMH  (6-,  CDCl3):  3.43  (3H)s;  2.60  (2H)m;  2.23  (6H)s 

and  2.01  (3H)s.  

S imj la r ly ,   by  employing  1 1 , 2 ' - d i p r o p i o n y l - 4 " - d e o x y - 4 " - o x o -  

oleandomycin  or  1 1 - p r o p i o n y l - 2 ' - a c e t y l - 4 " - d e o x y - 4 " - o x o - o l e a n d o m y c i n  

in  the  above  procedure,   11-propionyl -4"-deoxy-4"-oxo-oleandomycin   i s  

p r e p a r e d .  



11,  11-Acetyl -4"-deoxy-4"-amino-oleandomycin 

To  a  suspension  of  10  g.  of  10%  pal ladium-on-cl iarcoal   in 

100  ml.  of  methanol  is  added  21.2  g.  of  ammonium  acetate   and  the  

r e s u l t i n g   s lurry  is  t rea ted   with  a  so lu t ion   of  20  g.  of  1 1 - a c e t y l - 4 " -  

deoxy-4"-oxo-oleandomycin  in  100  ml.  of  the  same  solvent .   The  s u s -  

pension  is  shaken  at  room  temperature  in  a  hydrogen  atmosphere  at  an 

i n i t i a l   pressure  of  50  p . s . i .   After  1.5  hours  the  ca t a lys t   i s  

f i l t e r e d   and  the  f i l t r a t e   is  added  with  s t i r r i n g   to  a  mixture  o f  

1200  ml.  of  water  and  500  ml.  of  chloroform.  The  pH  is  a d j u s t e d  

from  6.4  to  4.5  and  the  organic  layer  is  separated.   The  aqueous 

layer,   af ter   a  fur ther   ex t rac t ion   with  500  ml.  of  chloroform,  i s  

t r ea ted   with  500  ml.  of  ethyl  acetate  and  the  pH  adjusted  to  9.5  wi th  

IN  sodium  hydroxide.  The  ethyl  acetate  layer  is  separated  and  the  

aqueous  layer  extracted  again  with  ethyl  ace ta te .   The  ethyl  a c e t a t e  

ex t rac t s   are  combined,  dried  over  sodium  sulphate  and  concentrated  t o  

a  yellow  foam  (18.6  g.),   which  on  c r y s t a l l i s a t i o n   from  d i i s o p r o p y l  

e ther ,   provides  6.85  g.  of  the  pur i f i ed   product,  m.p.  157.5-160°C. 

NMR  (6-,  CDC13):  3.41  (3H)s;  2.70  (2H)m;  2.36  (6H)s; 

and  2.10  (3H)s. 

The  other  epimer,  which  exis ts   in  the  crude  foam  to  t he  

extent  of  20-25%  is  obtained  by  gradual  concent ra t ion   and  f i l t r a t i o n  

of  the  mother  l i q u o r s .  

In  a  s imilar   manner,  s t a r t i ng   with  11 -p rop iony l -4" -deoxy-  

4"-oxo-oleandomycin  in  the  above  procedure,  gives  1 1 - p r o p i o n y l - 4 " -  

deoxy-4"-amino-oleandomycin.  



1.  A  compound  of  the  formula :  

wherein  Y  is  a  group  of  the  formula:  -NHCONHR1, 

-N=C=O  or  -NHCN:  R  is  alkanoyl  having  two  or  three  carbon  atoms; 

R  is  hydrogen,  pyridylmethy,   furymethyl,   thenyl ,   hydroxypyr idy l ,  

phenyl,  benzyl,  or  phenyl  and  benzyl  s u b s t i t u t e d   by  methyl,  c h l o r o ,  

f luoro ,   methoxy,  amino  or  t r i f l u o r o m e t h y l ;   and  X  is  methyl,  methoxy, 

f luoro ,   chloro  or  t r i f l u o r o m e t h y l ;   or  a  pharmaceu t ica l ly   a c c e p t a b l e  

acid  add i t ion   sa l t   thereof   when  Y  is  other  than  -N=C=O. 

2.  A  compound  of  claim  1  wherein  R  is  a c e t y l .  

3.  N- (11-Ace ty l -4" -deoxy-4" -o leandomycy l ) -N ' - (P -me thoxybenzy l )  

urea,  N ' - ( 1 1 - A c e t y l - 4 " - d e o x y - 4 " - o l e a n d o m y c y l ) - N ' - ( p - c h l o r o b e n z y l ) u r e a ,  

N - ( 1 1 - A c e t y l - 4 " - d e o x y - 4 " - o l e a n d o m y c y l ) - N ' - ( o - c h l o r o b e n z y l ) u r e a l ,  

N - ( 1 1 - A c e t y l - 4 " - d e o x y - 4 ' ' - o l e a n d o m y c y l ) - N ' - ( m - m e t h y l b e n z y l ) u r e a ,  

N - ( 1 1 - A c e t y l - 4 " - d e o x y - 4 " - o l e a n d o m y c y l ) - N ' - ( m - t o l y l ) u r e a ,  



N - ( 1 1 - A c e t y l - 4 " - d e o x y - 4 " - o l e a n d o m y c y l ) - N ' - ( o - m e t h y l b e n z y l ) u r e a ,  

N- (11 -Ace ty l -4" -deoxy -4" -o l eandomycy l ) -N ' - (m-me thy lbenzoy l )u r ea ,  

N- (11 -Ace ty l -4" -deoxy -4" -o l eandomycy l ) -N ' - (p -me thoxybenzoy l )u r ea ,  

or  1 1 - A c e t y l - 4 " - d e o x y - 4 " - i s o c y a n a t e - o l e a n d o m y c i n .  

4.  A  process  for  preparing  a  compound  of  the  formula  (I)  as 

claimed  in  claim  1  in  which  Y  is  -NHCONHR.  where  R1  is  as  defined  in  

claim  1,  which  comprises  reac t ing   the  corresponding  compound  of  t he  

formula  (I)  in  which  Y  is  -NCO  with  a  compound  of  the  formula  R1NH2. 

5.  A  process  for  preparing  a  compound  of  the  formula  (I)  as  

claimed  in  claim  1  in  which  Y  is  -NHCONHR1, 
as  

or  NCO,  R1  and  X  be ing /def ined   in  claim  1,  which  comprises  r e a c t i n g  

the  corresponding  compound  of  the  formula  (I)  but  in  which  Y  is  -NH2 

with,  r e s p e c t i v e l y ,   a  compound  of  the  formula  R1NCO, 

or  COCI2. 

6.  A  process  for  preparing  a  compound  of  the  formula  (I)  as  

claimed  in  claim  1  wherein  Y  is  -NHCN,  which  comprises  reac t ing   t h e  

corresponding  compound  of  the  formula  (I)  in  which  Y  is  -NHCONH2  wi th  

phosgene .  

7.  A  pharmaceu t i ca l ly   acceptab le   b ioprecursor   of  a  compound  o f  

the  fo rmula   (I)  as  claimed  in  claim  1  wherein  Y  is  -NHCONHR, 

or  -NHCN,  R1  and  X  being  defined  in  claim  1. 

8 .   A  pharmaceut ica l   composition  comprising  a  compound  of  t h e  

fo rmula   (I)  as  claimed  in  claim  1  wherein  Y  is  -NHCONHR1, 
as  

or  -NHCN,  R1 and  X  be ing /def ined   i n  



claim  1,  or  a  pharmaceut ica l ly   acceptable  acid  addit ion  salt  there  

together   with  a  pharmaceut ica l ly   acceptable  di luent  or  c a r r i o n .  

9.  A  pharmaceutical  composition  comprising  a  compound  as  claimed 

in  claim  7  together  with  a  pharmaceut ica l ly   acceptable  diluent  or 

c a r r i e r .  
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