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NYBOMYCIN. V
TOTAL SYNTHESIS OF
NYBOMYCIN?Y
Sir :

The antibiotic nybomycin was isolated
several years ago in two laboratories from
streptomyces cultures.?>® It has strong anti-
bacterial activity against Gram-positive and
some Gram-negative organisms, as well as
antifungal and antiphage activity, but its
insolubility hinders its in wvivo utility.??®
We very recently assigned structure 1 to
nybomycin®, revising a previously assigned
formula®. We report here an unambiguous
total synthesis of 6,11-dimethyl-8-hydroxy-
methyl-4, 10-dioxo-2H, 4H, 10H, 11H-pyrido
[3,2-g]-oxazolo[5,4,3-1j]quinoline (1) and its
complete identity with nybomyecin.

The key intermediate in our synthetic
scheme was deemed to be 2, with its dis-
parate terminal rings, a compound prepared
earlier in our recently reported total syn-
thesis of deoxynybomycin (3)V. TIf the
pyridine 7-methyl group (8-methyl of 2)
could be oxidized selectively in the presence
of the pyridone 7-methyl group (6-methyl
of 2), then the procedure employed for the
synthesis of deoxynybomycin could be
adapted readily to the preparation of nybo-
mycin. Accordingly, studies with model
compounds were initiated. These revealed
that the methyl group in lepidine (4) could
be oxidized to an aldehyde by freshly pre-
pared selenium dioxide in refluxing dioxane?,
giving 5 (C,,H;NO,** m.p. 48~50°C) in 52 %
yield. Under the same conditions the methyl
group of 6 was unaffected and to oxidize it
to an aldehyde required fusion with selenium
dioxide at 175°C for 1.25 hours®.

Conversion of 4 to the model quinolone 7
continued with the reduction of 5 by sodium
borohydride® in ethanol to 8 (C,,H,NO, m.p.
93~95°C, 86 %).*st Methylation of 8 with
an equivalent amount of dimethyl sulfate

in refluxing benzene gave its methosulfate

salt, which was oxidized in aqueous media
with potassium hydroxide and potassium
ferricyanide!® at’ 3°C for 6 hours; however,
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the product mixture gave a positive test
with 2,4-dinitrophenylhydrazine, indicating
that oxidation of the hydroxymethyl group
of 8 to an aldehyde had occurred. The
hydroxyl group of 8 was, therefore, pro-
tected by acetylation in glacial acetic acid
containing a trace of sulfuric acid at 100°C.
The acetate, 9 (C,,H;;NO,, m.p. 55~58°C,
72 %),*t was then converted by methylation
to its methosulfate and oxidized as before,
to give 10 (C;3H;sNO,;, m.p. 157~159°C)*1
in 31 % yield. The quinolone ester 10 was
hydrolyzed in 0.5 N ethanolic potassium
hydroxide at reflux for 0.5 hour to afford
7 (C,;H,;;NO,, m.p. 185~187°C, 74 %).%t

Employing the reaction sequence and
reagents developed for preparation of the
model compound 7, 2 was selectively oxidized
to the formyl derivative 11 (C;;H;,N,O;,
m.p. 278~280°C, 53 %),* "1t which was re-
duced to the hydroxymethyl analog 12 (C;-
H,N,O;, m.p. 224~226°, 93 %).*>t1t  The
latter compound was subsequently acetylated
to give 13 (C,;H;,N,O,, m.p. 248~250°,
63 %),* 11t which was methylated then oxi-
dized with potassium hydroxide and potas-
sium ferricyanide to give 14 (CgH;;N,O5)* H1f
in 18 % vyield (from 13).

The synthetic sample of 14 was identical
with an authentic sample of nybomycin
acetate, prepared from nybomycin by the
method of EBLE, et al.®, in m.p. (234~236°C),

* Microanalyses agree with the molecular formula shown.
t Low resolution mass spectral data agree with the molecular formula shown.
11 High resolution mass spectral data agree with the molecular formula shown.
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thin-layer chromatographic behavior, in-
frared spectrum (KBr), nmr spectrum (tri-
fluoroacetic acid), and mass spectrum. An
intimate mixture of the synthetic and au-
thentic samples of 14 melted at 233~235°C.
Basic hydrolysis of synthetic 14 was effected
in 73 % yield. The product (1, C,(H,;,N,O,,
m.p. >350C°),*t was identical with authentic
nybomycin in thin-layer chromatographic
behavior, as well as infrared (KBr), nmr
(trifluoroacetic acid), and mass spectra.
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