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1)

In the previous paper, we have communicated the synthesis of a new anti-
fungal antibiotic, Prumycin (dihydrochloride=I) consisting of 2,4-diamino-2, 4~
dideoxy-L-arabinopyranose and D-alanine residues. It is particularly interest-
ing in the case of such a small molecule-antibiotic to examine the influence of
structural modification on the biological activity. 2,4-Diamino-2,4-dideoxy-D-
galactopyranose which has been preparedz) from readily accessible Z-amino-2-
deoxy-D-glucose has the same structure as the sugar moiety of I if its hydroxy-
methyl group at C-5 is disregarded. Therefore, we first chose 4-D-alanylamino-
2-amino-2,4-dideoxy-D~galactopyranose (dihydrochloride=II) as a Prumycin
analogue. This communication deals with the synthesis of II from Z-amino-2-
deoxy-D-glucose via a new pathway that entails novel hydrolysis of a benzamido
group and selective reduction of an azido group.
2-Phenyl-5%6"'~0-isopropylidene-a-D-glucofurano-[2';1':4,5]-A%~oxazoline
(III) has been prepared3) in two steps from 2~amino-2-deoxy-D-glucose and was
treated in DMF with benzyl bromide, barium oxide, and barium hydroxide over

night at room temperature, giving 3-O-benzyl derivative IV,4) m.p. 82-3°;

[a]iés -11° (c 0.690, CHC13), in 72% yield. Treatment of IV with dry HC1l in

benzyl alcohol (0.14 N) at room temperature gave a mixture of benzvl 2-benzoyl-
amino-3-0-benzyl-2-deoxy-au~D-glucopyrancside (Va), m.p. 201-3°; [u}g3 +158° (¢
0.715, MeOH); vibL 3450-3320 (NH, OH), 1635 (C=0), 1540 (NH), 851 (a glucoside)
cm_l and its 8 anomer (Vb), m.p. 219-21°; [a]g3 +7° {(c 0,689, MeOH): vﬁBi 3450-

3310 (NH, OH), 1645 (C=0), 1540 (NH), 892 (8 glucoside) em 1,3’ in the ratio

varying with the reaction time. (the o/8 ratio was 1:3 after 4 hours, 3:1 after
3 days, and 20:1 after 2 weeks).

Since II includes an amide bond connecting the amino acid residue with the
sugar and a labile free hemiacetal, the synthetic precursors of II must avoid
keeping the benzamido group at C-2 of the sugar moiety. Although Va and Vb were

heated with various bases for replacement of the benzoyl group with more easily
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removable benzyloxycarbonyl group (Cbz), their benzamido group completely
resisted alkaline hydrolysis. Therefore, our attention was turned towards
hydrolysis under weakly acidic conditions that don't affect the glycosidic bond.
After treatment of Va,b with acetic anhydride-pyridine, the resulting
diacetates, (VIa), m.p. 189-90°; Ia]§7 +117° (c 0.727, CHC13), and (VIb), m.p.
212-4°; [a]g3 -9° (¢ 0.810, CHC13), were separately heated in toluene-pyridine
(7:3, v/v) with phosphorus pentasulfide. In contrast to VIb which gave a comp—
lex mixture, VIa gave a glassy thioamide (VII), [a]g4 +103° (¢ 1.0%, CHC13),
viﬁi 3330 (NH), no absorption in the region of 1700-1600, 1530 (NH) cm 1, in
almost quantitative yield. Treatment of VII with methyl iodide at room tempera-—
ture led to the thiocimino ether VIII, which was not isolated but hydrolyzed in
THF with dilute hydrochloric acid (2 N) for 15 minutes at room temperature after

evaporation of methyl iodide.®’

After addition of large excess of aqueous
sodium bicarbonate, the resulting mixture was treated with benzyloxycarbonyl
chloride at 0° and eluted from silica gel (benzene-ether, 7:1 v/v) to give
benzyl 4,6-di-O-acetyl-3-0-benzyl-2-benzyloxycarbonylamino-2-deoxy-a=-D-gluco—
pyranoside (IX), m.p. 130-2°; [al2® +87° (c 0.673, CHCL,): vibr 3320 (NH), 1693
(C O of Cbz), 1540 (NH) cm-l, in 84% yield based on VII. Acetyl grvoup of IX
was removed by sodium methoxide in methanol and the resulting X, m.p. 165-6°;
[a]é8 +103° (c 0.743, CHC1,), was treated with trityl chloride in pyridine,
giving glassy 6-0-trityl derivative XI, [a]g4 +58° (¢ 0.750, CHC13)- Compound
XI was methanesulfonylated in the usual way and the resulting 4-O-mesylate XII,
m.p. 140-2°; [mlgs +82° (c 0.977, CHCL,): vpor 1357, 1178 (S0,) ent, was treat-
ed in HMPA with NaN3 at 120°, giving benzyl 4-azido-3-O-benzyl-2-benzyloxy-
carbonylamino—2, 4-dideoxy-6~0-trityl-a-D~galactopyranoside (XIII), m.p. 150-2°;
[a12% +62° (c 0.293, CHC1,), VAL 2100 (N,) om ', & (CDCly) 3.95 (1 proton,
4,5" 1.5 Hz, H-4) ppm,7) in 90% yield. The trityl group of
XIII was removed on treatment with aqueous acetic acid (80% v/v) te afford XIV,
m.p. 165-7°; [a]2® +92° (c 0.667, CHC1,).

Reduction of the azido group of XIV without removal of the berzyloxycarbo-
nyl and benzyl groups was the key step of this synthesis. This selective
reduction was performed by careful catalytic hydrogenation at room temperature
with Raney Ni. The catalyst was added in small portions several times through
the reaction which was monitored by t.l.c.. In this way, 4-amino compound XV
was obtained in more than 90% yield and used for the next coupling reaction
without purification. Compound XV was treated in DMF with an equiwvalent amount
of N-benzyloxycarbonyl-D-alanine p-nitrophenylester at room temperature and
eluted from silica gel (benzene-acetone, 5:1 v/v), giving a coupled compound
xI, [@123 +125° (c 0.983, cHC,), vio 3430, 3330 (N3, Om), 1720-1700 (C=0
of Cbz), 1668 (Cs0 of amide), 1550-1515 (NH) cm ~, in 83% yield. Finally, XVI

was catalytically hydrogenated with P&-C (10%) in the presénce of zcetic  acid

quartet, J3,4=3.5, J
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in two steps, first in aqueous methanol and then in water. After filtration of
the catalyst and addition of stoichiometric amcunt of hydrochloric acid, the
mixture was lyophilized to give II, [cx]rz)3 +15° (c 0.880, H,O, aguilibrium);
\’ﬁi 3400-2980 (NH, OH, NH;), 1675 (C=0), 1590, 1495 (NH:;), 1555 (NH) om L, as
homogeneous powder.

Conventional agar dilution assay indicated that II did not have any biolo-

gical activity like I.
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