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Rbstracr - Benzyl 6-B-lbisrrifluoromethanesulfony11amrdopenrc~llanate. 4 
%' 

was prepared by reaction of benzyl 6-0-aminapenicillanare, 2, w ~ t h  t w o  

equivalents of tr lf luommethane su l fonlc  anhydride. I n  the presence of 

aqueous base 2 undergoes de r r i f l a t i on  to  y ie ld  and i n  the presence of 

bas ic  "ethanol 4 y l e ld s  the a - m e t h o v o n o t r i f l a ~ u d e  $,.  he f ree  acid 2, 

obtained by hydrogenolysis of 4 has 0-1actamase inhib i tory  properties. 

m e  i l m l t a t ~ ~ ~ e  imposed on the  chemtherapevtrc appl~catlon. of p e n i c i u i n e  by the a b i l i t y  of  

bacteria to  produce enzyme.. 0-lactamases, which lnac t lva te  0-lactam an t i b lo r i c s ,  were recognized 

so= time ago.' in recent years there  has been s i gn i f i c an t  progress made r w a r d s  overcommg t h r s  

problem through the developmnt of e f f ec t i ve  8-lactamase i nh ib i t o r s  derived d r r ec t l y  from natura l  

sources2 and a l so  derived from natura l  pen i c i l l i n s  through chemical modification. 
3 

4 5 
P r a t t  and loosemore and a l so  waley and coworkers have reported t h a t  6-0-bromopenlcillanic ac id  

2 i s  a potent i nh ib i t o r  of  0 -1ac t a~ i s e s .  The ea r l y  repor t s  ind ica ted  t ha t  & could be synthesized 

only as a minor component I< 28%) of a mlxture containing the  ~6~ epimer, 2, and t ha t  the  eplmers 

7 
could not be separated.6 Because of our con t l nung  i n t e r e s t  i n  the l nh ib l t i on  of 0-lactamases . 
we undertook a study aimed a t  the design and synthesis of analogs of which would possess a 

po t en t i a l  l eavmg group a t  Cs and which could be prepared as pure cs0-isomers. We repor t  here in  

the prepara tmn and reactmns of one such analog 2.    he known tendency of b ls t r l f lamido groups 

t o  function as leaving qroups i n  5 ~ 2  type displacement reactlons8 suggested t h a t  2 might behave 

chemically land hopefully biochemically) as an analog of &. 

Treatment of the benryl ester of 6-0-aminopenlc~llanlc ac id  2 with two equivalents of  f resh ly  

d r s t l l l e d  t r i f l i c  anhydride a t  -78' i n  methylene chloride c o n t a i n ~ n g  two equivalents of t r i e t hy l -  

amine ylelded a f t e r  aqueous workup the h i s t r ~ f l a m i d e  4 as a c ry s t a l l i ne  s o h d  1i.r. 1810 

(0-lactaml. 1750 (ester); ' H  n.m.r. 6 1 m t s 1  1.45 (s. 3; cza or 0-CHI),  1.72 I s .  3; C Z ~  or CI-CHSI 

4.52 ( 5 .  1 ;  Ca-Hl, 5.20 15, 2; OCH2-Phl, 5.48 Id. J = 4.1; Cs-HI, 5.73 Id, J = 4.1; Cb-H) 7.37 

9 ,  5; A Anal. Calcd. f o r  C17HllN207S~F6: C, 35.78; H. 2.83; N ,  4.91; S ,  16.86; F, 19.98; 



8 R E  k i  - 

pound: C, 36.06; H, 2.96; B, 4.88; S ,  16.98; F ,  19.67.) ' 9~ n.n.r. 7.00 relative to external 

CF?COIH ( 5 ,  CFSOzN) . 

1e was clear from the proton and ' 'C n.m.r. that $ was  obtained as a single epimer with the 
4 

0-configuration ( J I , ~  = 4 HE) a t  C-6. C-6-a-epmers show a smaller (Jr,e = 1-2 Hz) coupling . 
aydrogenolysis of $ in wthanol yielded the free acid 2 .  Preliminary experiments have indicated 

t h a t 2  i s  capable of rapid complete inhibitvan o f  6-lacramase-I from B. cereus 569/H at inhibitor 

9 
concentrations on the order of 10+ molar . 
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since w e  expected that the 0-lactamase inhibitory action of 2 involved reaction with an enzyme- 

bound nucleophilic group we examined the base catalyzed reaction of $ with watel and methanol. 

llro reaction modes have come to light. With triethylmine in aqueous DMF, ,$ acts as a triflating 

agent towards water yieldlng the aonotriflamide 4 which was also obtained by monotrlflation of 

.  he free acid @ had no 0-lacramase inhibitory properrles but interestingly i s  apparently 

8-1actamase resistant. 

1n methanol containing excess triethylamine. 2 was obtained as a minor product In56). The major 

product was the 6-a-methoxymonatr~flamide ,Q l'H n.m.r. 1.40 (s, 3, C m  Or B-CH3), 1.58 Is, 3. 
0 

Crg or ,-CHI), 3.60 (3, 3, CCHII, 4.54 15, I, C1-HI, 5.21 Is, 2, AT-M20-C-1, 5.53 ( s ,  1, CI-HI, 

7.38 13, 5, APH) "F n.m.r. 0.42 la, ICF~SO~)~NI) which presumably arises via an elimination- 

addition sequence v ~ a  2 as shown.  he stereochemzstry of 6 1s assumed to be q at C-6 by analogy 

with the known stereoselectivity of additrons of alcohols to 6-acylrminopeniczllanlc acid 

derivatives.10 iina1ogou1 elimnatlon-addition reactions have been obselved with N.N-brsary1- 

I 
sulfenylaminopenicillanic acid derivatives which also show some 8-lactamase inhibitory activity. 

These observatmns suggest the possibility that triflatron of a key functional group of the 

0-lacramase by 2 or alkylarion by 8 dderlved from? may account for the 8-lactamase-inhibrtary 
properties of the bistrifamide 2. Detailed chemical and spectrosmpic studies of the l"hlbltl0" 

procees are in progress. ~n addit~on the possible utility of the dimnation process. + 8 
in the preparation of fie-alkoxypenlcillin or 70-alkoqcephalosporms 13 under investigation. 
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