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The p r e p a r a t i o n  o f  t h e  new 8 - lac tam a n t i b i o t i c s  

a - ( 2 - i r n i d a z o l  i n y l a m i n o ) b e n z y l - p e n i c i  l l i n  ( I )  and -de- 

s a c e t o x y c c p h a l o s p o r i n  ( I  I) ~ t h e  a p p r o p r i a t e  p h e n y l -  

a c e t y l c h l o r i d e  h y d r o c h l o r i d e  ( V I I )  i s  r e p o r t e d .  T h e i r  

a n t i b a c t e r i a l  a c t i v i t i e s  a g a i n s t  s e v e r a l  m ic ro -o rgan-  

isms have been d e t e r m i n e d  i n  v i t r o .  

The r e p l a c e m e n t  o f  a b e n z y l i c  p r o t o n  o f  p e n i c i l l i n  G w i t h  

2 3 
n i t r o g e n  c o n t a i n i n g  m o i e t i e s  such a s  g u a n i d i n o  , u r e i d o  , 3- 

guany l u r e i d o 4  and 2 -0x0-1 - im idazo l  i d incapboxamido5  l e a d s  t o  an 

enhancement o f  Gram-negat ive a n t i b a c t e r i a l  a c t i v i t y .  As a p a r t  

of  our  i n t e r e s t  i n  t h e  f i e l d  o f  s e m i s y n t h e t i c  ,?- lactam a n t i b i o t -  

ics:'6 w c  s y n t h e s i z e d  t h e  a - ( 2 - i m i d a z o l  i n y  1amino)der i v a t  i v e s  I 



and I I  ( ~ i g u r e  1) i n  wh ich  t h e  guanyl  group i s  i nco rpo ra ted  

i n  t h e  2 - i m i d a z o l i n e  r i n g  by  an e t h y l e n e  b r i d g e .  

The d i ~ e c t  conve rs ion  b o t h  o f  a m p i c i l l i n  ( I  1 1 )  and i t s  

t r i e thy lammon ium s a l t  or t r i m e t h y l s i l y l  e s t e r  i n t o  t h e  de- 

s i r e d  p c n i c i  l 1 i n  ( I)  by r e a c t i o n  w i t h  2-methy l t h i o -2 - im idazo -  

8 
l i n e  ( M T I ) ~  0. 2 -ch lo ro -2 - im idazo l i ne  (CI )  F a i l e d  t o  occur i n  

a v a r i e t y  of expe r imen ta l  c o n d i t i o n s .  Thus we under took  t h e  

s y n t h e s i s  o f  t h e  unknown i n t e r m e d i a t e  l -a- [ (Z- imidazo l in-2- 

~ l ) a m i n ~ 7 ~ h e n ~ l a c e t i c  a c i d  ( v I )  i n  v iew of i t s  condensat ion  

w i t h  6 - a m i n o p e n i c i l l a n i c  a c i d  (6-APA) o r  7-amino-3-mcthyl-3- 

cephem-4-carboxy l i c  a c i d  (7-ADCA). 

A f i r s t  a t t emp t  t o  o b t a i n  V I  by r e a c t i n g  R -a -pheny lg l yc inc  

e t h y l  e s t e r  ( IVb)  w i t h  equ imolar  MTI.HI and KOH i n  MeOH, af forded 

o n l y  an  o p t i c a l l y  i n a c t i v e  product ,  namely 2-phenyl-3-0x0-2,3,5, 

6-tetrahydro-1~-imidazoii,2-~imidazole ( V )  i n  25% y i e l d ,  mp 230° 

dec.: I R  (m ine ra l  o i l  mu1 I)  1735, 1698, 700 and 755 an-'; NWR 

(D20 + CF3COOH, r e f .  DSS) 67.7 - 7.5 ( 5 ~ .  complex abs, Ph-H); 

5.9 (IH, s, Ph-Cti); 4.6 - 3.9 ( 4 ~ ,  complex abs, CH -CH ); mass 
-2 -2 

+ 
spectrum; m/e 201 ( M  ). 

Otherwise  t h e  compound V I  w a s  o b t a i n e d  by r e f l u x i n g  R - a -  

p h e n y l g l y c i n e  ( IVa )  w i t h  a me thano l i c  s o l u t i o n  o f  an excess o f  

MTI i n  t h e  presence o f  c a t a l y t i c  amounts o f  sodium methoxide. 

The y i e l d  was 60% o f  v19  as a z w i t t e r i o n :  mp 253-254° (monohy- 

d r a t e  from water) ;  [x7i0= -177.4O (C=l ;  I N  - H C I ) ' ~ ;  I R  (m ine ra l  

o i l  mu1 I) 3150, 2950, 1675 and 1580 an-'; NMR (D20 + CF3COOH, 
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ref. DSS)6 7.5 (5H, s, Ph-H); 5.35 ( lH,  s, Ph-CHI; 3.7 (4H, s 

CH2-cq . 
A c t i v a t i o n  of t h e  c a r b o x y l i c  f u n c t i o n  O F  V I  h y d r o c h l o r i d e  

was performed w i t h  PC1 i n  CH2C12 a t  -6O0/Oo. A f t e r  removel  of 
5 

POCI3 under h i g h  vacuum a t  room tempera tu re ,  compound V i  I ( i R  

i n  CH2C12: 1795, 1760 and 1620 was n o t  f u r t h e r  p u r i f i e d ,  

b u t  d i r e c t l y  r e a c t e d  w i t h  6 - A P A - t r i m e t h y l s i l y l  e s t e r  i n  CH C I  
2 2 

a t  -20°/00 in t h e  presenc'e o f  a s l i g h t  e<cess o f  N,N-dimethylan- 

i l i n e .  The f o l l o w i n g  m i l d  h y d r o l y s i s  and p r e c i p i t a t i o n  w i t h  E t  0 
2 

f r om a n  i sop ropano l  s o l u t i o n  ( p ~  4.5) gave 60% y i e l d  of 6-(E- a - 
fC2-imidazo i in-2-y l)amino7pheny lace tamido}pen ic i  I i a n i c  a c i d  ( I) : 

mp 183-185° dec; 1?57i0= +16Z0 (C=0.05; MeOH); I R  (m ine ra l  o i  l 

mu1 I )  3200, 1790, 1675 and 1600 m-l; NMR (.DMSO-d6; r e f .  TMS) 

6 7.6 - 7.3 (5H, complex abs, Ph-H); 5.4 - 5.2 (3H, complex abs; 

PhCtl, C ( 6 ) l j  and C H); 4.16 (l~, (5)-  s, C(3)H) 3.6 (4H, b r  s, 

c ~ ~ ~ - c H ~ ) ;  1.55 (6H, b r  s, gem CE ); i odome t r i c  assay 93%; onc 
3 

spo t  i n  TLC. 

W i th  t h e  same procedure, 7-{R- u -&2-imidazo I in-2-y l)amino7 

pheny lace temido  3-methyl-3-ccphem-4-cerboxyi ic a c i d  ( 1 1 )  was 1 - 
20 

o b t a i n c d  i n  30% y i e l d  m p  178-180° dec; f - ~ - 7 ~  = 119.5* (C-0.05; 

H20); 1R (m ine ra l  o i l  m u 1  I) 3200, 1775, 1670 and 1600 cm-l; NMR 

(DMSO-d6, r e f .  TMS) 6 9.53 (IH, d, JNHrC = 8Hz, CONHI; 
- ( 7 P  

7.6 - 7.3 (5H, complex abs, Ph-li); 5.75 ( l H ,  dd, JNHVC = 8Hz, 
- ( 7 P  



18Hz, S-c!'); 2.01 (3H ,  s, Cf13); one spot i n  TCL. 

The minimal i n h i b i t o r y  concen t ra t i on  (MIC)  of compounds 

I and I I  aga ins t  12 s t r a i n s  of  Gram-posit ive and Gram-negative 

b a c t e r i a  was determined u s i n g  t h e  two f o l d  s e r i a l  d i l u t i o n  tech-  

n ique i n  b ra in -hear t - i n fus ion  agar medium ( ~ i f c o )  p l u s  10% horse 

serum. The agar p l a t e s  were inocu la ted  w i t h  one drop o f  a d i l u t e d  

(1/25) ove rn igh t  c u l t u r e  d e l i v e r e d  by a m u l t i p l e  i n o c u l a t i n g  de- 

vice1' and incubated for  18 h  a t  37". The a c i d  s t a b i l i t y  w a s  t e s -  

t e d  i n  a r t i f i c i a l  g a s t r i c  j u i c e  (USP X V I  1 1 )  and va lues i n d i c a t e  

t h e  r e s i d u a l  $ of a n t i m i c r o b i a l  a c t i v i t y ,  assayed by t h c  m i c r o -  

b i o l o g i c a l  agar-p la te  d i f f u s i o n  method. From t h e  r e s u l t s  r e p o r t c d  

i n  Tab le  1 it appears t h a t  cephalospor in  I I versus cephalexine 

e x h i b i t s  a n e g l e g i b l e  a n t i b a c t e r i a l  a c t i v i t y .  I n  t h e  same t a b l c  

it can be observed t h a t  p e n i c i l l i n  I possesses aga ins t  Gram- 

p o s i t i v e  b a c t e r i a  a va luab le  a c t i v i t y  comparable w i t h  t h a t  o f  

4 a m p i c i l l i n  and E L - P  1654 . Surp r i s ing ly ,  compound I i s  p o o r l y  

a c t i v e  aga ins t  Gram-negative b a c t e r i a  and p a r t i c u l a r l y  aga ins t  

Pseudomonas, which on t h e  c o n t r a r y  i s  c la imed t o  be ve ry  suscep- 

4 t i b l e  t o  BL-P 1654. 
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