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A recent communication by Achiwa end Yamada' describing an elegant syntheaia of optioally 

active a-hydrazino acids, prompts UEI to record our own work on the uee of a-hydrazinophenyl 

acetic acid derivatives as acylating agents in the preparation of semi-synthetic penicillins 

and cephalosporina of type la. - The unsubstituted hydrazines fi ena k bear an obvious close 

structural relationship to the marketed broad spectrum antibiotica ampicillin, & and 

cephaloglyoin, 2. 

PhcHco-x 
I 

ERl 

1 a X = APA or ACA ; -- R,R' = H, acyl 

k X = ACA - ; R=R’=H 

2 X=APA - ; R=R’=R 

PhCHCC-X 2 5 X=APA - 

b X = ACA - 

Cur general oommenfe should be applicable to the synthesis of peptides incorporating the 

a-hydrazino group, eminently studied by Niedrich and co-workers. 2 

Acylation of DL-a-hydrazinophenylacetic acid, 2 (prepared from D&u-bromophenyl acetic 

acid end hydrazine in ethanol, 6% yield, m.p. 191") with 2.2 equivalents of benzyl chloro- 

formate under Schotten-Daumenn conditions provided the bis-protected derivative 2. 394 

2 aR I R' = R" = H 

& 

b R- R' = C02CR2Ph, R" = H 

cR= , B”=H R’=:Co&t 
2 

d R = R" = H, R' = C02CR,&=&02 

2 R = R' = C02CH2 
-0- 

N02, R" I B 

f R = C02CH2 
u+ 

N02, R' = R" = R 

B R = H, R' = C02CH2 
-0 

402; R" = Et 

&R= R" = H ; R’ = COPh 

3731 



3732 No. 41 

Although activation of the csrb~xyl group of 2 through the use of dioylohexylcarbodiimide 

or by mixed anhydride techniques (ClC02Et) allowed the synthesis of the fully protected $-laotags 

k and _%, difficulties were encountered in the removeI of the protecting benzyl 

and the acid 2 (prepsred from 2 by brief treatment with trifluoroaoetic acid). 
groups in b 

PhCH-CONB 

h 

ArKw 
H20COCH3 

4 & R = R' = CO2CH2Ph; R" = CH2Ph 

11 R = H, R' = CC2CH2- -N02, RI' = Na 

5 I?: R=R'=C02CH2Ph;Rt~=&t 

1 R = R' = C02CH2ph; R" = H 

2 R = R" zz H, R' = CO2But 

0 

PhC 

/ 9 NIB” 
Ph 

5 a R" = C02Xt 1 
b R" = C02CH2 -NO2 

c R" = COF'h 

Under the conditions to cleave the benzylic C-O bond, hydrogenolysis of the N-N bond also 

take8 place to some extent. Therefore sn .alternative means of proteoting & was sought. 

Aoylation of the hydrazino aoid 2 with f-butyl azidoformate at pH 12 in aq. dioxan over 

53 hours led to the mono N@-derivative k in 8% yield (Oil, dioyclohexylamine salt has m-p. 

156-8") even with excess azidoformate. Activation of the oarboxyl in &by DCCI or by mixed 

enhydride and subsequent reaotion with &C&t-butyl ester led to several components, clearly 

indicating that for suooessful couplings both NH groups of 2 required protection. This was 

aohieved by conversion of the mono-(Ng-)-derivatives (e.g. 2 and 2) to their corresponding 

N-csxboxy anhydrides, & and & respectively+ 
6 

F'mteotion of the LX-NH end activation of the 

carboxyl were thus achieved simultaneously. Thus treatment of 2 with phosgene in TEiF 

oontaining suspended silver carbonate over lhr. provided 6a, which reacted with the 

triethylammonium salt (or better the trimethylsilyl ester) of ACA in mstbylene ohloride to - 

provide the desired cephem derivative k. Brief treatment of the latter with Tl?A-anisole 

led to BL-a-hydrazinophenylacetsmidocephaJ_osporanic acid 2 as its T'FA salt.7 
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For the synthesis of the corresponding' penicillin derivative St the easily hydrogenolyaable 

pnitrobenzyloxycarbonyl group was chosen to protect the S-nitrogen a8 in x. Initially reaction 

of 2 with p_nitrobenzylcNoroformate (1 equivalent) at pR 11 in aq. dioxan provided low yield0 

of the desired compound s (m.p. 126-130') owing to contamination with both the bia-protected 

R& the Na-mono proteoted derivatives 2 and s respectively. However reaction of the 

corresponding ethyl ester of 2 with the chloroformate in the presence of pyridine enabled 39 

to be isolated in 9% yield. Saponification of the latter to x was however complicated, a 

set-baok whioh was overcome by replacing the ethyl ester of 2 by the trimethylsilyl ester. 

Following the reaction with the chloroformate and aqueous work up 2 was isolated in 69% yield.' 

Conversion of the latter to the NCA-derivative & proceeded a8 for & and reaction of &with 

the silyl eater of ApA together with aqueous work up provided the penicillin derivative !& in 

6% yield. Finally hydrogenolyeis of the latter over I'd/CM?03 proceeded smoothly to give 

sodium DL-a-hydrazino phenylacetemidopenicillanate &. 

A limiting factor to the use of N-oarboxy anhydrides of type 6 W&B uncovered when the NS- 

benzoyl derivative 2 w&e. treated with phosgene-silver oarbonate. Instead of & the oxadiazolone, 

1 was iaolated9 in 86% yield, m.p. 128-130". 

PhCCO-X 

ii 

8 & X=APAorAGA ;R'=acyl - 

l&R* 

2 X=APA - ; R' = CONK2 

c X = ACA - ; R' = CONH2 

Another approach to penicillins and cephalosporins to type (R = H, R' = aoyl) would 

involve reduction of the corresponding hydrazones &. To test this approach, the semicaxbazones 

& and & were prepared, in good yield, by reaction of the appropriate ketones with semi- 

carbazide in aqueous ethanol. Preliminary attempts at reducing these semioarbazones using 

sodium bromohydride in pH 7 phosphate buffer/TElF or by hydrogenation over 10% palladimon- 

charcoal or platiniwn at 50 p.s.i. in aqueous ethanol were without eucoess. These reductions 

were not however exhaustively studied because of the aucceas of the other route described. 

The penicillin and cephaloeporin derivativee lb, lo, & & and k were without ueeful 

microbiological activity. 

The authors thank Mr. J. Newman, Mr. P.D. Berry and Mr. N. Henderson for skilful 

technical assif4tance. 
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The Na salt m.p. 15'7-8" of 2 precipitates from the medium in 40% yield, acidification 

of this and processing of the liquors gives a total 8% yield. 

Struotures of ell new compounds reported herein were confirmed by spectroscopic and 

analy-ticd data. 

of R. Grupe end H. Niedrioh, Chem. Bes. 1966, a, 3914 who report the synthesis of the 

corresponding +phenyl. 2-hydrazinopropionic acia derivative. 

The use of N-oarboxy anhydrides in this form is the first to our knowledge, although 

of course it is a well-&own peptide coupling method. 

Ratio of epimers is ~a I:1 as judgea by h.p.1.c. 

This contrast between predominantly N@-acylation in eaters of 2 and mixed Na- and NP- 

acylation in 2 itself is worthy of further comment. Molecular models indicate that in 

esters of & there is real sterio hindrance to appxoach at the cl-nitrogen by the 

acylating agent, whereaa in 2 and its amides, including lb and lc, the two nitrogens - 

appear equelly exposed. Bulky acylating agents also clearly favour No-acylation with 

2 viz 2. 

This result is perhaps not too surprising in view of the known reaction of hydrazides 

with phosgene to give oxdiazolonea. In contrast alkoxycarbonylhydrazines yield the 

corresponding carbonyl chlorides. See Houben-Weyl l*Methoden aer Organischen Chemie" 

(ea. E. Miller), Verlag, Stuttgext, 1967, 1(3/2, 386. 


