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SYi'ITHES IS OF 6-A.1 ,N-1' ,6' -HEXYLENEFORMAMID I NE-14C/ 
-PEN IC I LLAH IC ACID 

J a n i n a  Z u p a n s k a ,  K r y s t i n a  S z y m o n i a k ,  I r e n a  B u s k o -  

O s z c z a p o w i c z *  a n d  J e r z y  C i e s l a k *  

I n s t i t u t e  of N u c l e a r  R e s e a r c h ,  S w i e r k - O t w o c k ,  

P o l a n d .  

R e c e i v e d  on M a r c h  10, 1974. 

S U Y M A R Y  

Sdntkcsis  of 6-/N, N-1 I ,  6 ' - h e ~ ~ l l e n e f 0 n a m i d i n e - ~ ~ C / - p e n i -  

c i l l a n i c  acid / V I i /  m s  carried out .  N-forinyZ- C-her.imethylene- 

i r ; z 'w  /li/ Gas ch t i ined  .?rm . f ~ r r n i c - ~ ~ C  icid and hexamethylenc- 

i X n e  /I/. 
?he oktained iu', R - I ,  6 - h e ~ Z e n e c h l o r 0 f o r m t m i n o - ~ ~ C  chloride / I I T /  

was condensed with t r imethyIs i2y l  e s t e r  of N-trimethylsilyZ-6- 
a m i m  periici l iccpric m i d  /?/. 

sqxzrated with a radiochemical yielc? o f  4 6 . 5 2 .  

14  

The product was chlorinated w i t h  oxulyl  chloride.  

The f i n a l  prcditct ,/:(:I/ ~ m s  

G -/?:, X- i , G 4 e s y  1 c. ic f 0 rr.iai:i i d i;i c/-p e n i c i 1 1 a n  i c a c i d  / V I  I/ 

is ;1 iic~: d c r i v n t i v c  of G-ni:iinopo:iicillaiiic midi' .  

I t  cs : i i? l i ts  sti-o;iG L a c t c r i o s t a t i c  a c t i o n  a g a i n s t  a number of 

:;rxi- :cGat ivc sti-ni:ir. o f  l u c t c r i a  p a r t i c u l a r l y  a g a i n s t  E .co l i  

s?ec iec- '  . 1 2/ 

I ' I I C  / .  ..ioc:e ,>Z a::t t l i i o t i c  acCio:i of t h i s  conpolwd d i f f e r s  

* I n s t i t u t e  o f  P h a r m a c e u t i c a l  I n d u s t r y ,  W a r s a w ,  P o l a n d  
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Synthesis  of 6-/N, N-1 ' , 6'-heccylerrefomtrrmidine-14C,/-~enici1 tonic acid 433 

Iiur:ians t h e  s y n t h e s i s  of p r e p a r a t i o n  V I I  l a b e l l e d  with C-14 

was c a r r i e d  o u t .  The formainidine group mas chosen as l a b e l l i n g  

s i t e .  T h i s  c h o i c e  IVDS guided  oil o m  hand by t h e  p o s s i b i l i t y  of 

c a r r y i n g  o u t  t h e  s y n t h e s i s  of a compound l a b e l l e d  w i t h  I 4 C ,  

on t h e  o t h e r  hand by thc u s e f u l n e s s  o f  examinat ion  of the 

s t a b i l i t y  o f  t h e  > C  = 1: bo:id i n  a s i d e  cha in .  

&;per inental  

11-for i~~l -~~~-1iescrniet1 iy leneiui : ie  /II/ 

0.735 g / l G  rL.V of 14C-for~:~ic  a c i d  of a c o n c e n t r a t i o n  o f  

ai>prox. 93;; and an  a c t i v i t y  of 34.5 c l C i  was mixed w i t h  1.104 g 

/24 i:II.i/, 01 i n a c t i v e  for inic  a c i d .  A p r e p a r a t i o n  o f  an a c t i v i t y  

o f  0.660 di/dbf mas obta ined .  3.9 1.11 /34.5 mdf/ of h e r a n e t h y l e n e -  

iLiine t 7 x  added t o  tile a c i d  and t h e  r;iixture was h e a t e d  a t  a 

t e u p e r a t u r c  of SO - 85" C f o r  6 h o u r s .  Thc r a t e r  and t h e  e x c e s s  

o f  "'C-for:iic a c i d  vas s e p a r a t e d  by f r a c t i o : i s l  vacuwi d i s t i l l a -  

t i o . 1 ,  a ~ i d  the p r i i l c i p a l  f r o c t i o : ~  was c o l l e c t e d  a t  a t e m p e r a t u r e  

30 - 05' c and at LL ; ) ressuro o f  0-1 ~ i u  I I ~ .  

4.094 g /32.2 r d ; ~  of :~-fornyl-'~~-~ierclnet~,ylelieil i l ine of  
2 3 = 1.4354 was obtai : ied.  Tlic r a d i o c h e o i c a l  y i e l d  1va6 SO.%;. 

/;I ,::-I, G-hxyle:ic/-ciil orof  o r i ~ i u i n o - ~ * C  c h l o r i d c  /III/ 

.: .394 g / 3  2.2 IAK/ of l~-i'orixyl -i4C-hcxane t hy 1 cue i i : ~  i iie was 

cl issolvcd i! i  30 r!ll of n a t e r - f r e c  ch loroform and cooled  down t o  

-20" C. .L s o l u r L o i i  c o n t a i u i i i g  2 - 5 nl /29 &./ of o x a l y l  c h l o r i d e  

i i i  25 :11 0 2  cliloroPor.., ':as added dropi7isc dur i i ig  15 n i n u t e s  upon 

c o  . t i : :ou:,  stirriq;. . i t i r r i . l g  v n s  coilti,lucd f o r  20 ni! iutes  and 
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t h e  t e m p e r a t u r e  was n a n t a i n o d  at  -20' C. 

T r i m e t h y l s i l y l  ester of 6-/N-trimetliylsilyl/aolno-pe:iicillaliic 

a c i d  /VIII/ 

6.27 g /24 iidI/ of 6 - n n i n o p e n i c i l l a n i c  a c i d  f r c s h l y  c r y s t a l l i z e d  

and d r i e d  o v e r  phosphorous poiitoxide was suspeiided i i i  120 u l  

o f  w a t e r - f r e e  chloroform.  T h e  u i x t u r e  was cooled  t o  -5' C arid 

7.6 n l  /approx. 60 dJ/ of t r i o e t l i y l c l i l o r o s i l a n c  ~ras  added 

d r o p n i s e  upon v i g o r o u s  s t i r r i n g .  M t e r  10 a i i i u t o s  8.1 nl / G O  i L /  

of t r i e t h y l a m i r i e  w a s  added s lowly.  

The r e a c t i o n  nas c a r r i e d  o u t  f o r  1.5 hour  m d  t h e  t c n p e r n t u r e  

was mantained i:i t h e  range  0' - 5'. 

G- /N ,X- I '  , 6  '-hoxylenef ~ r i a n r n i d i i i c - ~ ~ C / - ~ e n i c i l  l m i c  acid /VII/ 

T r i m e t h y l s i l y l  cs ter  of G - / N - t r i r ~ c t i i y l s i l y l / - a : . i i ! ~ o p c i i i c ~ l l ~ ~ i i c  

a c i d  w a s  cooled t o  -70'. A so1ut io: l  of /i;,~!-I,G-lic:iyle;;e/-chloro- 

f o r u i r n i n o - l 4 ~  c l i l o r i d e  cooled  t o  -20' JTiLils addcc~ ilrozwisc upo:.. 

v i g o r o u s  s t i r r i n g .  Then 8.1 ti1 / G O  OIX/ of t r i e t h y l a x i i i c  m s  citlclecl 

d r o p n i s e .  T h e  r e a c t i o n  mas car r iec!  o u t  f o r  1.5 11, t h e  te:ipci-ature 

b e i n g  r a i s e d  s1ovily up t o  -10'. ..t tiiis t c a p c r a t u r e  tiic so1ut io: i  

was coi icent ra ted  a l u o s t  t o  dryiiesc. Tlic yc11ov;is:i syru:) 1 x 3  

e x t r a c t e d  w i t h  70 i:11 por t 'o t is  o f  r a t c r - P r e c  e t i i c r  f o u r  t i : x s .  

The e s t r a c t  57as f i l t e r e d  and ! x p t  Lr t  i i  tcr.iper,rturc 0' :: for 

20 hours .  Tlieii 3 n l  o f  r a t e r - f r e e  :~-butanol  m s  .:dtled :'.ropv:isc 

and t h e  i i i x t u r c  vras s t i r r e d  f o r  ;icrlf ail :io:ir. ?'lie i . i x t a r c  KLS 

[ iept  f o r  2 iiours a t  i: t c : ~ p c r a t u i - c  o f  0" c;. 
Tile wliite p r c c i p i t n t e  vas T i l t c r c d  o f f ,  r:xiicc: q:iic!::l;. 1-1 t:i 

c t i i c r  a:id d r i e d  uiidcr V::CUII;.I ovcr  ;);io~;~:ior:i:i .>e.:to::iJc. 
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6.623 g / 2 i  dJ/ of G-/N,H-I! ,6~-hexyle1~eforinomidine-~~C/-peni- 

c i l l n n i c  a c i d  of a m e l t i n g  p o i n t  of 150 - 152' C and of a t o t a l  

a c t i v i t y  of 16.64 m C i  and a s p e c i f i c  a c t i v i t y  of 0.76 mCI/tnU. 

The chemical y i e l d  nos 52.?%, t h e  r n d i o c h e n l c a l  y i e l d ,  w i t h  

r e s p e c t  t o  i4C-fornic a c i d  was 46.5:;. 

The rad iochec l ica l  p u r i t y  w a s  d e t e r n i u e d  by t h i n - l a y e r  chromato- 

graphy and irutorodiogrrrphy. 

S i l i c a g e l  G / t Ie rck ls  product /  was used. The developing  solvent 

c o n s i s t e d  of n-hutsnol  : water : a c e t i c  a c i d  /40 : 4 0  : I/. 

The Ill v a l u e  f o r  the o b t a i n e d  p r e p a r a t i o n  was 0.53 and the 

r a d i o c l i e n i c a l  p u r i t y  mas 93.7:~. 

Iil-spectrui.1 173s a l s o  neasured  u s i n g  ILr mid Uiiican 3P-200 

spec t ropi io tone tcr .  

C h a r a c t e r i s t i c  bands  appeared a t  17GO cri" /C = 0 

1G8O cu-' /C = ;I/ and I G O 5  cn" /COOX/. 

-lacto/, 
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