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SYNTHESIS  OF A NEW a-HYDRAZINOBENZYL-6a-METHOXYPENICILLIN 

Goffredu Bo l i s .  P i e r o  Be l lan i ,  Mar ia Plnz.3- 

I S F  -Labora tor ies  f u r  Biomedical Research, Trezzano s/N,  Milan, I tat )  

Abstract  - A c y a t i o n  of  68-amino-60-melhuxypenic~llaaate (&I with the a-methylene- -- 
hydrar inoacid ch lo r ide  (a afforded the new 6a-methoxy-6b-t r iaz innnepenic i l l ln  (2). 

W~th in  the f ramework uf a research  programme to prepare new a - h y d r a z i n o b e n r y l p e n i c i l l i n ~ ~ ' ~  we became 

interested i n  the synthesis of 6a-methaxypen1~1l l8n ( k ) .  i t  was previously reported that, under the condit ions 

of  synthesis empluycd, pen ic i l l i n  (k) mdergo  o complete int ramolecular  cyc l i ra t ion  promoted by the f ree  hy- 
4 

drazino gruup to the corresponding sp i r o  (1 ,2,4-tr iar8no)-3.6'-penici l lanate . 
Assuming that the cycl8ration step of la) i s  islow enough invivo, we thought that the problem might be c l rcum- 

vented by means of a hydro l l t i ca I l y  cleavable protect ton of the h y d r a r i n ~  group. I n  this paper we  descr ibe 

the synthesis uf a methylene der iva t i ve  of (&I. 

l a X = H  - 
k, X = OMe 

A X  = OH - 4a X = H 

b X = C I  - h X = OMe - 
Some approaches t u  obtain the der iva t i ve  (2). a protected fo rm of the pen ic i l l i n  f h )  were in i t ia l l y  studied. 

A n  excess of gaseous formaldehyde was bubbled into a methylene chlor ide solution uf the pen ic i l l i n  st  

room temperature. A f te r  work up, the methylene der ivat ive (2) (90%) was  obtained as foam, mp 4 1 - 4 4 T :  ~r 

(neat) L1785,  1750, 1680, 1108, 980 cm-I I; nmr (CDCI b 7 . 4 0  =.a,,  A r - i j ;  6.33 s ,  N = CH ; 5.95 - 5.55 
3 -2 



c.a.; O-C_H2-O,H-5,_H-6;5.05s,Ar-C_H;4.49s,_H-3;2.67s,N-CH ; 1 . 6 0 s a n d 1 . 5 1 s , g e m C H  ; 
-3 - 3  

1.20 s ,  C(C_H3131; ms (70 eV) 1-504 (Mt), 345, 274, 147, 118, 85, 57 m/e/ .  

2 I n  an a l ternate way, the methylenation o f  sodium R-a-(1-methylhydrazino)phenylacefate ~ 8 t h  formaidehyde 

i n  water containing a catalytic amount of acetamide af forded the compound (a which was ~ s o l e t e d  in near ly  

20 
quantitative y ie ld as an o i l y  T E A  sal t  - 9 6 . Z 0  (==I; CHCl  1; ir (neat) 1 2 5 0 0 ,  1615, 1380 cm-13; nmr  

D - 3 

(CDCi3) T d 7 . 5 5  - 7.25 c . a . ,  Ar-_H; 6.33 and 6.02, A B  system, JAB =12Hz, N=CH ; 5.30 s ,  Ar-CH;  2.99 q 
-2 

Jz7.3 H r , R - w 2 - c H 3 ;  2.70 5 ,  N-CH ; 1 20 t J=7.3 H r , % H  -CH 1 The TEA sal t  of (a was reacted 
3 '  2 - 3  ' 

w i th  one equivalent of thionyi c h l o r ~ d e  i n  methylene ch lo r ide  at -25°C to  g ive the corresponding acyl .chlor ide 

(&I L i r  (CH C i  1 % ~  -1790 c m - ' ~  which was t reated at the same temperature w ~ t h  an excess of propyiene 
2 2 co- 

oxide and 0.5 equivalents of (.&a). A f t e r  one hour at O°C and s l l ~ c a  gel chromatography w i th  hexane-ethyi 

acetate, (a was obtained identical to  that f rom the above preparation. 

4 ,5  The same condensation was f inal ly  per formed on a n d ,  on the bas is  of spectra l  data, the t r iaz ine  
20 

s t r u c t u r e  (3 was ass~gned to the o b t a ~ n e d  penici l l8n (y ie ld  3370, mp 52 - 58°C). = ++6. i0 ("=I; CHCi I; 
D 3 

ir (o i l  mul l )  LvCO=1760 cm-'I; nmr (CDCI + D20)  Td7.48 = . a , ,  A r H ;  5.89 s ,  -0-CH2-0;  5.40 5 ,  H-5;  
3 

4.72 s ,  A r - C H ;  4.50 s ,  _H-3; 4.62 and4.42  A B  system, JAB= 15 Hz, N-CH -N; 3.46 s ,  OCH ; 2.87 s ,  
-2 -3 

N-C_H3; 1.51 s a n d  1.48 s ,  gem C_H ; 1 22 s ,  C(CH 1; m i  (70 eV) C534 (M+), 519, 502, 373, 274, ih7 ,  118, 
3 .  3 3 

85, 57 d e 1 .  I t  i s  wor th  noting the m a l o g y  of s t r u c t u r e  (3 with he tac i l l i n ,  a known p r o d r u g  o f  ampic8liin. 
6 3 

The methylene pen ic i l l i n  (2) displays in the same a n t i m i c r o b ~ a l  a c t i w t y  a i ready  descr ibed f o r  the parent  

compound (M. The ac t i v i t y  of the penlc8l l in (i) i s  about one-th i rd and one-eighth, respect ively,  o f  that one 

of (LL) and ampic i l l in .  
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