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Moenomycin A is a phosphoglycolipid antibiotic that inhibits cell-wall biosyn-
thesis!~*. The whole structure of moenomycin A is not yet completely determined;
however, a new, branched-chain uronic acid called moenuronic acid (4-C-methyl-p-
glucuronic acid) has been found, as its 3-O-carbamoyl I-phosphate (1), by hydrolysis
with trifluoroacetic acid and 2-propanol®. The uronic acid moiety afforded ethyl f-p-
glucofuranosidurono-6,3-lactone (2) on hydrolysis with a stronger acid and subsequent
glycosidation, and the structures of 2 and its diacetate (3) were thoroughly estab-
lished®. This communication describes the first synthesis of moenuronic acid denv-
atives.

Oxidation of methyl 2,3-d1-O-benzyl-6-O-trityl-a-D-glucopyranoside’ with di-
methyl sulfoxide-trifluoroacetic anhydride gave the corresponding hexosid-4-ulose (4)
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as a syrup, [a]p +47.1° (c 1.2, CHCl3), in 729 yield. Reaction of 4 with methyl-
lithium 1n ether at —78° gave, exclusively, one syrupy 4-C-methyl derivative (5) of
D-gluco configuration {[a]p +7.8° (¢ 1.5, CHCl,); **C-n.m.r.: 4-Me, 14.92 p.p.m.}
i 95% yield, as shown in the case of analogous glycos-4-uloses by Miljkovié et al.8.
Partial hydrolysis of § with 709, aqueous acetic acid gave the corresponding O-
detrityl derivative (6) as a syrup, [a]p +31.4° (¢ 0.9, CHCl,), in good yield. Hydro-
genolysis of 6 in the presence of palladium—carbon gave methyl 4-C-methyl-o-D-
glucopyranoside (7) as a syrup, {a]p +100° (c 0.8, MeOH), quantitatively. Oxida-
tion of 7 in slightly alkaline aqueous solution with oxygen in the presence of platinum—
carbon for 40 h at 90° gave the corresponding «-D-glucosiduronic acid (8) as a syrup
{[«]p +87.0° (¢ 0.7, MeOH); v{t!™ 3400 (OH) and 1730 cm™! (C=0); ‘H-n.m.r.
data (CD;0D): 6§ 4.77 (d, 1 H, J 4.0 Hz, H-1), 4.19 (s, | H, H-5), 3.74 (d, 1 H,
J> 3 10.5 Hz, H-3), 3 43 (dd, | H, H-2), 3.45 (s, 3 H, OMe), and 1.18 (s, 3 H, 4-Me)},
in 86 % yield. Treatment of 8 with 0.1M ethanolic hydrogen chloride for 16 h at the
reflux temperature and subsequent acetylation of the products, gave syrupy 3 and
ethyl (methyl 2,3-di-O-acetyl-4-C-methyl-a-D-glucopyranosid)uronate (9) {m.p.
99-101°; [a]p +112° (¢ 0.6, CHCIl3); vEBr 3500 (OH) and 1730 cm™! (C=0);
'H-n.m.r. data (CDCl3): 6 541 (d, 1 H, J, ; 10.4 Hz, H-3), 5.03 (d, 1 H, J 3.4 Hz,
H-1), 4.77 (dd4, 1 H, H-2), 4.37 (s, 1 H, H-5), 4.30 (q, 2 H, J 7.0 Hz, CH,), 3.44 (s,
3 H, OMe), 2.12 and 207 (each s, 6 H, 2 OAc), 1.35 (t, 3 H, CH,;), and 1.30 (s,
3 H, 4-Me)} in 28 and 559 yield, respectively. Similar ethanolysis of 9 for 3 days
gave syrupy 2 {[«]p —47.6° (c 0.6, EtOH); v{m 3420 (OH) and 1790 cm™! (C=0);
'H-n.m.r. data: 6 5.14 (s, 1 H, H-1), 4.60 (s, 1 H, H-3), 4.41 (s, 1 H, H-2), 4.16 (s,
1 H, H-5). 3.9-3.3 (m, 2 H, CH,), 1.67 (s, 3 H, 4-Me), and 1.18 (, /7.0 Hz, CH,)},
quantitatively. The physical data for 8, 9, and 2, and comparison of the data for 3
with those reported (shown in Table I) indicated that 3 was identical with the natural
compound reported (although the rotational value and the magnetic nonequivalence
of thie methylene protons in the 1-ethoxyl group were not given in the literature®).

TABLE I

COMPARISON OF PHYSICAL PROPERTIES

Compound  [alp Chemical shifts (0) and coupling constants (Hz) V=0
in CHCl3 (cm1)
(degrees) H2 H3 H5 Me4 OAe OCH: CHs
(Jgem) {Jew,.cu,)
3 +554 5.12s 542s 462s 5.17s 1.63s 224s 3.45dqg 1.18t 1810
2.13s  3.86dq (7.0) 1750
0.0
3 — 5.14s 542s 4.60s 5.19s 1.63s 2255 3.70m 1.19t 1810

(reported) 2.13s 1750
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