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Optically active and racemlc derivatives of kasugamIne& the dlamlno- 

2) sugar moiety of kasugamycln, have been prepared from glucose 31 and from 

6-methyl-3,4-dlhydro-2%pyran-t-one') respectively. In thir paper we should 

3) like to report a synthesis of d-dIacetylmethyfkasugamInIde. 

5) 2-Ethoxy-6-methyl-3,4-dIhydro-2H-pyranA, obtalnable from methyl vinyl 

ketone and ethyl vinyl ether, was at first hydroborated In THF to gIV0 an 

adduct2. Subsequent treatment of the adduct with chloramine In ether afforded 

an amine &and an alkylboric acid2 the former amine was isolated as the 

acetyl compoundd) (12 $ fromg), m.p. 160 - 161"( J ::;I"' 3270, 1640, 1565 

cm -l, J CDCL3 3.98 (3H, a), 5.5 (lH, q, J = 9+3Hz), 4.25 (1% br 6)) 

while the boric acid Awas oxidized with A202 In alkaline sOlUtIOn to produce 

an alcoholL(55 $ from 3. The alcoholzwas converted to the acetamIdeA 

m.p. 104 - 105" ( v iziol 3220, 1640 1560 cm", yCDCL3 8.0 (3H, e), 5.24 

(lH, t, J =2&z), 4.54 (lH, br 8)) by the sequence of reactions Involving 

oxidation (CrO3-pyridlne) to ketone, (55.6 %, semlcarbazone, m.P. 173.5 -175"), 

formatlon of oxlme, reduction (Na - EtOH) and subsequent aoetylatlon (48.5 5 

from the ketone). 

On treatment with bromine In ethanol containing hydrogen chloride at 

65 -70" for 3 days, the acetamldeh (orz) gave three bromo compounda,_2, 

m.p. 152.5 - 154" ( v ~~~ol 3240, 1645, 1545 cm", TCDCL3 8.02 (3H, 81, 

5.6 (lH, d, J = 9Hz), 3.9 (lH, br s)), lo, m.P. 139 - 139.5" (vii:' 

3180, 1645, 1540 cm", 7 CDCL3 8.02 (3H, s), 5.27 (lH, d, J = 3Hz), 4.3 (lH, 

br s)) and 2, m.p. 138 - 139" ( vEI;I”’ 3240, 1640, 1550 cnT1, rcDcL3 
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7.95 (3H, 61, 5.15 (lH, d, J = 1.5Hz), 3.8 (lH, br 8)) In 21, 17 and 30 f 

yield, respectively. The doublet at 75.60 with J = 9Hz In the nmr spectrum 

ofa Indicates the diequantorial disposition of Br and OEt. Treatment of 

either '&or 2 with saturated ethanolic solution of hydrogen chloride afforded 

an equilibrated mixture ofX, and 2 In a ratlo of about 4t3. Therefore, the 

configuration of 3 Is expressed as shown In the Figure. The dlaxial 

configuration of Br and OEt In z Is suggested by the coupling constant J = 

1.5Hz, and as expected, treatment of 2 with NaBr In HMPA at 95 - 100' for 

several days gave an equilibrium mixture of 3 and ll, In a ratio of C!r3. 

Thus both the Isomers 9 and l.l_ are converted toa. 

tieaction ofawwith NaN3 In DMSO at 100 - 105' for 3 days yielded an azide 

g (67 $1, m.p. 180 - 180.5' (v ;i;ol 3300, 2140, 2110, 1640, 1555 cm", 

J 'DC'3 8.03 (3H, s), 5.4 (lH, d, J = 1.7Hz)). Catalytic hydrogenation 

(Pt02) of z In ethanol produced an amine A3, which afforded dlacetyl 

derivative l4, m.p. 171 - 172.5' ( v neat 3220, 1640, 1545 cm", yCD"3 

8.02 (3H, 81, 7.98 (3H, s), 5.45 (lH, d, J = 2.5Hz)) In 72 ,% yield from g. 

The compound 2 was completely Identical with the optical active form, m.p. 

227.5 - 229', derived from kasugamycln In thin layer chromatography, Ir and? 

nmr spectra. 

Optical resolution of amine 13 was effected with D-(-)-tartarlc acid. 
rV 

The sparingly soluble salt was decomposed by 2N-NaOH solution at 50'. 

Acetylatlon of the resolved amine gave the optical active diacetyl derivative 

& In 44 % yield from 2. The optiaal active 12 was converted Into s-methyl 

glycoslde s, m.p. 193.5 - 195' (Ia]E2 t107' (c = 1.0, MeOH)) In methanol 

saturated with hydrogen chloride In 60 $ yield. The synthesis of d-9 means 

the total synthesis of kasugamycin, since d-2 had been already condensed 

with a d-Inosltol derivative to give kasuganoblosamlne 3),7) which In turn had 

2c) been converted to kasugamycln. Since the Intermedlate~ can be readily 

obtained by hydroborstlon-amlnatlon as described above, the synthesis 

provides a simple route to synthetic kasugamycln. 
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