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Facile Synthesis of 4-((N-(tert-Butoxycarbonyl)amino)methyl)-7-N-
(tert-butoxycarbonyl)-3-oxa-2,7-diazabicyclo[3.3.0]oct-1-ene
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Since the development of norfloxacin,1 many fluoroqui-
nolone antibacterials have been synthesized to improve their
antimicrobial activities against various infectious organisms.
Much attention has been paid to the introduction of a proper
amino group such as piperazine and pyrrolidine derivatives
at the C-7 position of the quinolone ring, which play a key
role in the improvement of potency, spectrum and pharma-
cokinetic profile of quinolone antibacterials.2 In this effort,
recent studies have disclosed that enhanced antibacterial
activity against Gram-positive strains could be achieved by
the introduction of an alkyloximino group in the pyrrolidine
and piperidine ring as an amino group surrogate3,4 including
3-(methyloximino)-4-(aminomethyl)pyrrolidine substituent
in LB20304 which is a promising candidate for new qui-
nolone antibiotics.5 

Interestingly, the alkyloximino group in LB20304 had an
exclusive Z configuration at its methyloxime moity5 and this
led us to investigate the stereochemical relationship of alkyl-
oximino group with the biological efficacy of LB20304 by
the ring-forming modification of 3-(methyloximino)-4-(amino-
methyl)pyrrolidine which resembles E-alkyloximino isomer.
Herein we wish to report our preliminary results on the
efficient synthesis of 4-aminomethyl-3-oxa-2,7-diazabi-
cyclo[3.3.0]oct-1-ene as a mimic of E-alkyloximino isomer
of C-7 amine in LB20304.

Synthesis of bicyclic amine 1 is outlined in Scheme 1.
Protections and allylation of ethanolamine were carried out
using slightly modified conditions of the literature procedure6

to give carbamate 2. Osmylation7 and selective TBDMS
protection8 of carbamate 2 provided alcohol 3 which was
subsequently oxidized and methylenated to alkene 4 through
PDC oxidation and Wittig olefination conditions. Desilyla-
tion, mesylation and azide substitution of alkene 4 afforded
azide 5 in high yield. Consecutive reactions of azide reduc-
tion,9 BOC protection and THP deprotection converted azide
5 to alcohol 6. Swern oxidation10 and following oxime for-
mation transformed alcohol 6 to almost an equal isomeric
mixture of syn and anti oximes 7. In situ generation of nitrile
oxide and subsequent intramolecular cycloaddition using

NCS11 eventually produced the target bicyclic amine as its
BOC-protected form 1 in moderate yield.12 The synthetic
pathway described above is quite efficient and is applicable
to the synthesis of various amine analogues. Further struc-
tural modifications of amine 1 and its coupling reactions
with various quinolone cores are actively underway.
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