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Abstract Nrtrusatlve deam!nahon of 1 -am,noaze’~d/n-2-ones was camed out wth d~phenylnhsamtne fo 
gwe the N-unsubsrrfuted systems, thus complebng a route to ji’-ktams by pholochemkxl nng contraction 
of pyrazohdm-3-ones 

The valuable therapeutic properties of certdit’ mono~ ycl~c p LLL~~S (monobdctams) a~ ant~h~ot~~~l has 

prompted an extensive search for methods of \)nthe~is of thli clas\ of ~vuctures 2 Towards this end, we 

recently reported d route to l-dmlnoazetldi~-2-one~ by photochemlcdl Lontrdctlon of pyrd7ohdm3-ones 3 Tin5 

p-IaLtam synthesis, winch extends previous \tudles on the photochemistry of pyrCi70hchnones by Ege4 dnd by 

Johnson,5 r&es on the dctivatmg mfluence of dn dcyl substltuent dt N3_ dnd d photoremovdble protectmg group 

(o-mtrobenzyl)6 at Nl of the pyrazohdmone 1 The redltlon leads to a N-dcyldmmnoazetldlnone 2 which idn be 

converted to the ammo denvarlve 3 ‘/ Complenon of ‘1 general entIq to N-un\ubcntuted p-lac tnm\ nlong these 

hnes requires cleavage of the N-N bond of 2 or 3, d tlansformdtlon thdt po\e\ dlfficultiej In the prrsence of n 

relatively fragle nng We descnbe hereIn d ~lrnplc 5olutlnn to 0113 problem 
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N-Acetylammo denvatlves of dzetldm L-ones (2 R: = Me) were found IO be Inert to hydrogenolyFi\ with 

Rdney mckel and underwent decompoimotl \Nlth electron tr,tn\fer rcducmg dgentc, eg cdmarium &o&de 

However, mtrosatlon of 4 proceeded In good yield to dftord S ? hl\ nmosohydrdzlde n ds converted In 

refluxing chloroform to the N-ncyloxyazcnchnone 7 together with vdrldble quantitle$ of the dentrosated matenal 

4 Hydroxamlc &Id denvatlve 7, whlLh yhows a pcwtrve rejponw to terr]L chloride, presumably dn\es by N --) 

0 acyl rearrangement followed by extrublon of mrrogen horn the Intermedldte dldzotate 6 * Unforrunarely, 

dlthough this sequence provides dLLes\ to the new and potentl~llly mtereitlng cld\i of N-aLyloxy P-IaUdms, no 

sdtisfdctory method LouId be found for reducing 7 to the pnrent dzettdmone 9 
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Reagents (I) NaNO*, HOAL, Ac20 (77%) (II) CHCI,, Na2C0,, A (41%) 

In the hope of cncumventmg this difficulty, BOL denvatlve 8 wds reacted with qodlum mmte in acetlc acid 

or with dnntrogen tetroxlde to give the tn~ro~o denvatlre 9 However, thl\ urethane fdkd to undergo the acyl 

transfer reactlon previously observed with dcetyl denvdtlve 5 dnd furru\hed Instead the denltrosated product 8 

accompamed by 4-methylpyrdzohdm-3-one (10) The Litter could ongmate from the N-ammoazetldmone via 

reversal of the ring contraction that yield\ the @-ldCtdlT, a process that has precedent In studies by Testa lo 
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Reagents (I) NaN02, HOAL, Ac20 (69%) or N,04, NaOAc, CHCI, (36%) 

(II) CHCI,, 4 (37%) 

N-Ammoazetldlnones 3 can be prepdred wlthout the Lomphcatlon of nng enlargement from Z 

(tnmethylsllyl)ethoxycarbonyl denvanves (2, R = OCH$H2ClMe3), *I by removal of the Larboxyl subsntuent 

with fluonde I2 Thus, l-ammodzetldm-z-ones I1 15 \sere dcquired III good yield,3 dnd this enabled us to 

focus on a deammatlon protocol tor these structure\ 

Followmg d report by Rees and Starr I3 that dedmindnon of I-drninotndzmes can be accomphfhed with 

dlphenylnttrosamme (16), it was found thdt tre&ment of 11 - 15 with 16 resulted m their smooth converslon to 

the parent p-lactam The results are summarized in Tdble I Nlnosatlve deamlndtion proceeds rapldly in benzene 

at reflux but more slowly in refluxmg methanol Dlphenyldmine ,ind (presumably) tnnoub oxide are byproducts 

of the realnon, the former 15 readily sepdrdble from product lactdm by crystakdtlon or chromatography The 

azetldmoneacetic ester resulnng from 15 has been employed a\ dn mtermedldte for the syntheqlc ot carbapenem 

dntlhlot\Ls, InLludmg PS-5, PS-6, and thlenamyLln I* 
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Table I N1troantwe Dedrnlnatton of I-Amlnoazetldln-2-ones 

RZ Ph,NNO (16) 
- RiWR2 

NH* C&J,, A, 3h 

Ammoa7etldmone Yield of 

PmLdctam (%) 
Compound R 1 

11 H 

12 H 

13 Me 

14* 

15 

Me 

H 

Me 67 

CH$RFt 65 

dC~~ trdns mixture (3 5 I), unLhdnged after deammabon 

The amtnoazetldmone 17,x prepared from the correspondmg pyrdzoJ]dinone 12,t5 wac deammated 

uneventfully with 16 to yield 18 The latter wds deprotected with hydrofluorlL acid to afford dlcohol 19, d 

hybnd P-lactam possessing the thlenamyLln $lde-chdln Lonfiguratlon 

QTBDMS OTBDMS ?H 

A- I;H 
0 

17 18 19 

Reagents (1) Ph,NNO, CbH6, A, 3h (68 /) OG or PhzNNO, MeOH, A, 19h (64%), 

(11) 5 % HF, MeCN (64%) 

A plausible mechamsm for the dedmlndtlon ot l-amlnoa7etldln-2-one~ (3) with 16 Involves 

transmtrosatlon to yield 20 and dlphenylamme Jn Lontrajt to ItS acyl dertvatlve 6, the dlazotate tautomer 21 

does not extrude nitrogen but instead undergoes ehmmatlon of N20 to give the p-lactdm 22 ConventIonal 

rntrosation of N-ammoazetldmones with sodium nttnte or dmltrogen tetroxlde falled to produce deammated 

products 

The mtrosatlve deammatton desLnbed dbove completes d sequence thdt trdnsfomls readily prepared 

pyrazolldln-3-ones (from addltlon of hydrazme to CX,@uncdturated cdrboxybc acids16 or theu esters17) Into p- 

IaLtams Appllcatlon of this chemistry to the synthesl$ of useful dntlbiotlc. mdtenal? 1s under investigdtlon 
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