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A SYNTHESIS OF d-DIACETYLMETHYLKASUGAMINIDEl)
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Optically active and racemic derivatives of kasugamine 2) the dilamino-

sugar moiety of kasugamycin?) 3)

have been prepared from glucose and from

6-methy1-3,b-dihydro-2H-pyran-2-oneu)

respectively. 1ln this paper we should
like to report a synthesis of d-diacetylmethylkasusaminide?)
2-Ethoxy—6-methy1-3,4-d1hydro-2H—pyran,g§) obtainable from methyl vinyl
ketone and ethyl vinyl ether, was at first hydroborated in THF to give an
adduct;l. Subsequent treatment of the adduct with chloramine in ether afforded
an amine 4 and an alkylboric acid 5s ‘the former amlne was 1solated as the
acetyl compound éf) (12 % from 2), m.p. 160 - 161°( Y ::iOI 3270, 1640, 1565
em™l, €3 3.98 (3K, s), 5.5 (1K, q, J = 9 +3Hz), 4.25 (1H, br s))
while the boric acid 5 was oxldized with H;0 1n alkaline solution to produce
an alcohol 2;(55 4 from 3). The alcohol 7 was converted to the acetamide §,
m.p. 104 - 105° () P40l 3550, 1640 1560 en~l, T3 8.0 (3E, s), 5.24
(14, t, J =2Hz), 4.54 (1H, br s8)) by the sequence of reactions involving
oxidation (Cr03-pyr1d1ne) to ketone, (55.6 %, semicarbazone, m.p. 173.5 -175°),
formation of oxime, reduction (Na - EtOH) and subsequent acetylation (48.5 %
from the ketone).
On treatment with bromine in ethanol containing hydrogen chloride at
65 -70° for 3 days, the acetamlde’é (or’g) gave three bromo compounds, 9,
m.p. 152.5 - 154° (Y P8I0 3040, 1645, 1545 en”t, U3 8l02 (3m, s,

5.6 (1H, 4, J = 9Hz), 3.9 (1H, br s)), 10, m.p. 139 - 139.5° (V::iol

3180, 1645, 1540 cm™l, J °P°L3 .02 (3H, s), 5.27 (1H, d, J = 3Hz), 4.3 (1H,

br s)) and 11, m.p. 138 = 139° (Y 230l 3240, 1640, 1550 ew~l, 7 CDCL3
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7.95 (34, s), 5.15 (1H, d, J = 1.5Hz), 3.8 (1H, br 8)) in 21, 17 and 30 §
yleld, respectively. The doublet at J'5.60 with J = 9Hz in the nmr spectrum
of:% indicates the diequantorial disposition of Br and OEt. Treatment of
eltherlglor lg with saturated ethanolic solution of hydrogen chloride afforded
an equilibrated mixture of‘g'and ig in a ratio of about 4:3. Therefore, the
configuration of lg is expressed as shown in the Figure. The diaxial
configuration of Br and OEt in ll is suggested by the coupling constant J =
1.5Hz, and as expected, treatment of l£ with NaBr in HMPA at 95 - 100° for
several days gave an equilibrium nixture of ;9 and ;;, in a ratlo of 2:3.
Thus both the isomers lg and l& are converted to 9.
Reactlion of‘2,w1th NaN3 in DMSO at 100 - 105° for 3 days ylelded an azide
12 (67 %), m.p. 180 - 180.5° () ::iﬂ 3300, 2140, 2110, 1640, 1555 cm™t,
T ©°CL3 5,03 (3, s), 5.4 (1H, d, J = 1.7Hz)). Catalytic hydrogenation
(PtOy) of 12 in ethanol produced an amine }2, which afforded diacetyl
derivative 14, m.p. 171 - 172.5° () "% 3220, 1640, 1545 cn”t, O3
8.02 (3H, s), 7.98 (3H, s), 5.45 (1H, d, J = 2.5Hz)) in 72 ¥ yleld from 1z.
The compound lﬁ was completely ldentical with the optical active form, m.p.
227 .5 - 229°, derived from kasugamycin in thin layer chromatography, ir andr
nmr spectra,

Optical resolution of amine }3 was effected with D-(-)=tartaric acid.
The sparingly soluble salt was decomposed by 2N-NaOH solution at 50°.
Acetylation of the resolved amine gave the optical active diacetyl derivative
iﬁ’ in 44 % yileld from }2. The optical active ;3 was converted into o -methyl
glycoside 15, m.p. 193.5 - 195° ((&) 2Dz +107° (¢ = 1.0, MeOH)) in methanol
saturated with hydrogen chloride in 60 % yleld. The synthesis of d-l; means
the total synthesis of kasugamycin, since d-l; had been already condensed
with a d-inositol derivative to glve kasuganobiosamineB)’7) which in turn had
been converted to kasugamycin%c) Since the intermediateié can be readlly
obtained by hydroboration-amination as described above, the synthesis

provides a simple route to synthetic kasugamycin.
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