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The aminoglvcoside antibiotics' are a large and diverse
class of carbohvdrate-based substances which have been
used in the chmical application for ailments such as tuber-
culosis and septicemia. Also, manyv aminoglycosides exhibit
inhibitory activity against HIV virus.” Various aminoglyco-
side antibiotics such as kanamvcin® in 1957, gentamicin® in
1964, sisomicin’ in 1970. netilmicin® in 1975. isepamicin’ in
1978 and arbekacin® in 1987 have been intensively investi-
gated and marketed since development of streptomycin® by
Waksman in 1944,

Although resistance'” and the risk of serious side-effects’’
n ototoxicity and nephrotoxicity have lessened their use in
recent vears, these drawback have been met with unproved
dosing regimens and have stimulated the development of
semi-synthetic derivatives such as isepamicin and arbekacin,
Isepamicin 15 a novel broad-spectrum aminoglveoside which
possesses high level of stability to aminoglvcoside mactivat-
ing enzvmes and low level” of toxicity to the Kidnev and
Inner ear.

The ready availability of swuitably protected garamine
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Scheme 1. Svnthesis of garamine derivative 4.

derivatives 4'* made it possible to contemplate the synthesis
not only of isepamicin. but also other aminoglycoside
derivatives. With these objectives in mind, the synthesis and
selective protection of garamine was undertaken for synthe-
sis of 1sepanucin.

Our synthesis was started with sisomicim 1 which was
selectively protected by N-(benzyloxycarbonyloxy)succin-
imide (N-BCSI) using template effect' between zine acetate
and the pairs of the neighboring amino group and the hydr-
oxy group of sisomicin. Reaction of L-1soserine denvative 9
with dicyelohexylcarbodiimde (DCC) in the presence of
hydroxyvbenzotrniazole (HOBT) and methanol afforded the
coupling product 3 m 80% vield. The 3"-amine group of the
compound 3 was subsequently protected by N-(benzyloxy-
carbonyloxy)succimmmide and hydrolyzed n sulfuric acid to
afford the garamine derivative 4 i lugh vield (Scheme 1). L-
[soserine denvative 9 was synthesized as shown in Scheme
2. L-Isosermne S was reacted with benzyloxycarbonyl chloride
n the prescence of K-CQO; and water to give N-protected
1soserne 6 m 75% vield.
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Scheme 2. Svnthesis of isoserine derivative 9.

The compound 8 was synthesized in the reaction of the
acid 6 with p-toluenesulfonic acid in methanol, followed by
the reaction of 7 with silver (I) oxide and benzvl bromide in
THE The 1sosenne derivative 9 was svnthesized finally by
hvdrolysis in 90% vield (Scheme 2).

In conclusion. we have successfullv prepared the new
garanune derivatives 4 in total vield of 39% in 4 steps as an
intermediate for the svnthesis of 1sepamicin. Also, the new
analogue 1s capable to be used for development of new
amioglvcoside antibiotics. Currently. synthesis of isepami-
¢in is on study. using glvcosidation reaction of the garamine
derivative 4 (glvcosyl acceptor) with glvcosyl donor.
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