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Abstract - Synthesis of 6metho*y-Z-aceto~ethyl-2-penem-~arb~*ylic acid s t a r t i n g  

from pen ic i l l in  V i s  described. 

1 Among non c la s s i ca l  p-lactams, penems have been receiving strong a t t en t ion  by our g r o ~ p . ~ - ~  Since 

6-unsubstituted compounds (I, R = H) showed powerful an t ibac te r i a l  but were ineffec- 

t i v e  against p-lactamases producing bacter ia ,  we hoped t o  overcome t h i s  problem by introducing a 

methoxy group i n  the  6a posi t ion (11), resembling t h e  cephamycin and the  more recent su l fazec ia fa -  

d i e s .  Here we wish t o  repor t  t h e  synthesis of compound 11. 

Following our previous trichloroethyl-6-ethowpenicillanate S-odde (111)~  was chosen 

as s t a r t i n g  material .  Whilst our work was in progress, a synthesis of 6-ethoq-2-methylpenem-3- 

carboxylic acid by a dif ferent  trapping react ion on (111) was communicated.1° 
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Compound (111) was refluxed i n  toluene with excess butyndiol d iace ta t e  affording (IV) i n  6 S y k l d ;  

PNR ( ~ ~ 1 3 ) :  2.01 (bs, 3H, TCH 1; 2.08, 2.10 (two s, 6H, 0COCC3, 0COCC3); 3.45 (a, 3H, 0 ~ x 3 ) ;  

4.85 ( 8 ,  ZH, COCCHZ)j 4.75-5.0dm, 6H, w, CJCOO, mOAc,  CHzOAc); 5.15 (bs, 2H, + C ) j  5.27 (d, 

J = 1.5 Hz, lH,  m); 6.57 (bt ,  J = 6.0 Hz, 1H, H!J); Field Desorptian Mass Spectnm ( F D - M S ) ~ ~  : - 
m/z 547 (M+'); 328 (CH~OO, 1. PN ,k @IOWH~CC~ 



Isomerization of the  isopropenyl double bond [ ( c ~ H ~ ) ~ N ,  r.t., 100%J and reduction of the  sulpho- 

xide (PBr3, -2OOC, 90%) gave (V) [PMR ( C N 3 ) :  2.10, 2.14, 2.40 ( three  s, lW, L X ~ ~ C H ~ ,  O C O C 3 ,  

0COE3); 3.49 (s, 3, 0E3) ;  4.82 (s, W, C&Xl3); 4.88 (bs, 2% 4.91 (d, J = 6 Hz, W, 

*2); 4.95 (d, J = 2 Hz, lH, 5 ) ;  5.23 (d, J = 2 Hz, IH, %); 6.60 (bt ,  J = 6 Hz, 1H, qH ) I ,  

which was omnized on both double bonds (CH2~12, -780C, 84%) and f i n a l l y  hydrolyzed in i t s  0-hide 

moiety t o  (VI) (M~OH, r.t., ~ i 0 2 ) ;  PMR ( ~ ~ 1 3 ) :  2.21 (3, 3, 0 ~ 0 2 2 ~ ) ;  3.55 (s, 3H, 0%); 4.62(dd, 

J = 1.5, 1.5 He, l H ,  5 ) ;  4.78 (s, W, S O ) ;  5.23 (d, J = 1.5 Hz, lH,  W) m: m/z 233 (M+'); 

190 (M-CH~CO'). 

From now on the  sui table  N-appendage was rebu i l t  following the well lolorn WoodwardScartazzinipro- 

cedure. 12 

VII : XI O H  

-11: x: C I  
I1 

IX : xI.PPha 

Condensation of (VI) with acetonyl glyoxylateld in r e f l w i n g  benzene afforded (VII) which was 

chlorinated t o  (VIII) (S0C12, W ,  THF, OW), and then transformed i n t o  (IX) (pPn3, W ,  THF, 400C) 

i n  5218 overall yield (VI -1~) .  

Compound (IX) was cycliried t o  penem (x) i n  toluene (N2, IOOOC, 2 hours) in good yield;  13c-NU~ 

(20 MHz, acetone-d6): 20.2 (CCCCH3); 25.9 (COX3); 58.00 (C-8); 59.7 (C&OCO); 68.7 (C-5); 69.4 

(CH2COCH3); 93.8 (C-6); 120.0 (C-3); 151.6 ( G 2 ) ;  158.8 ( P H ~ ) ;  170.1 (OCS~3); 172.2 (C-7); 

201.3 ( m 3 ) .  FMR (CDCl3): 2.11, 2.22 (two S, 6H, OCOC23, Cog3); 3.57 ( s ,  3H, 0 ~ ~ 3 ) ;  4.78 (s, 

W, g2CO): 4.96 (d, J = 1.5 Hz, 1H, s); 5.04, 5.48 (ad, J = 12.7 Hz, W, CH20CO); 5.59 (dl J = 

1.5 Hz, IH, G ) .  

Careful hydrolysis (NEON 0.1 N, THF, OW) f i n a l l y  afforded (11) i n  p a r  yield; FMR (CDC13): 2.16 

(s, 3, 0COCJ3); 3.61 ( 8 ,  3, 0 g 3 ) ;  5.03 (d, J = 1.4 Hz, 1H, w); 5.32 (dd, ZH, glZOCO); 5.62 

(d, J = 1.4 Hz, lH,  GI. 
Unfortunately, compound (11) did  not show the  expected biological a c t i v i t y  on both sensi t ive  and 

r e s i s t e n t  s t ra ins .  We p r e s m  t h a t  t h i s  negative r e s u l t  i s  due t o  the  inherent i n s t a b i l i t y  o f t h e  

compound, ra ther  than t o  the  molecule i n t r i n s i c  inact ivi ty .  I n  f a c t  (11) showed a half- l i fe  of a 

few hours (380C, pH 7.4), considerably dif ferent  from the  much more s table  parent compound [(I, 

R = H, R' = CH20~CCH3)2. Same r e s u l t s  were obtained by CIBA-GZIOY Group. 10 
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