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SYNTHESIS OF METHYL 2,6-DIDEOXY-4-THIO-¢-D-RIBO-HEX O-
PYRANOSIDE, A NEW THIO SUGAR FOUND IN CALICHEMICINS

KAI VAN LAAK AND HANS-DIETER SCHARF*

Institut fir Organische Chemie der RWTH Aachen
Prof .-Pirlet-Str. 1, 5100 Aachen, F.R.G.

Abstract - The radically induced rearrangement of the 3,4-O-thionocarbonate 4 leads to the two regioisomeric thiol-
carbonates 5 and 6, respectively. Alkaline hydrolysis affords the title compound 7 and its regioisomer 8.

The calichemicins are anew class of antitumor antibiotics isolated from Micromonosporaechinosporassp. calichen-
sis.] The discovery and structure elucidation of calichemiciny; was achieved by Lee at al.1 during their search fornew
fermentation - derived antitumor antibiotics. Their extraordinary potency against murine tumors generates great inter-
estin syntheses of partial structures of these new natural products. Qur synthetic interest is concentrated on that part of
the molecule containing 2,6-dideoxy-4-thio-D-ribo-hexopyranose 1, a new sulfur substituted deoxy sugar, connec-
ted to a highly substituted aromatic carboxylic acid.? 1is the 4-thio-analogue of 2,6-dideoxy-D-ribo-hexopyranose 2
(D-digitoxose), which is easily prepared by the method of Horton et al..3Starting from methyl 2,6-dideoxy-o-D-ribo-
hexopyranoside 3 the 3,4-O-thionocarbonate 4 is prepared by esterification with thiocarbonyldiimidazole (1.2 eq) in

dry toluene at 60°C in a yield of 81%.* The
thionocarbonate 4 is treated with tributyltin hy-
dride (0.5 eq) and azodiisobutyronitrile (1.2 eq)
in boiling benzene using a modified procedure of
Tsuda et al.5 The reaction leads to both re-
arranged regioisomeric thiol carbonates S and 6
in 31% and 41% yield, respectively.5 The deoxy-
genated methyl 2,3,6-trideoxy-o-D-erythro-he-
xopyranoside is isolated as a byproduct in 9%
yield.S The desired thio sugar 1 is obtained as its
methyl glycoside 7 by alkaline cleavage of the
thiol carbonate 5 in 75% yield.” The regioisome-
ric thio sugar 8 can be obtained in an analogous
manner.$
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Compound 5: syrup, [a]23= +107.3°(c=1.23,CHCL;); 'H NMR (300 MHz, CDCly): §=1.28 (d, 3H, CH4-6),2.07
(dt, 1H,H-2a), 2.41 (ddd, 1H, H-2¢), 3.35 (dd, 1H, H-4), 3.36 (s, 3H, OCH,), 3.97 (dq, 1H, H-5), 4.77 (td, 1H, H-3),
4.82(dd, 1H,H-1),1, 5,=4.5,]; 5, =1.5,1,, 5, =154, J203=4.7,J0e322.5,]5 4,=4.7,], 5=10.4,15 4= 6.4. Hz. -
13C NMR (75 MHz, CDCl;):8=18.92(C-6),30.84(C-2),51.09(C-4),55.33 (OCHj,), 64.48,77.17(C-3,-5),96.56
(C-1),171.23(C=0). - Compound 6:m.p. 53°C, [cf}d =+ 114.6° (c = 1.06, CHCl,); 'H NMR (300 MHz, CDCL,):
8 =1.38(d, 3H,CH,-6), 2.04 (ddd, 1H, H-23), 2.29 (dt, 1H, H-2¢), 3.38 (s, 3H, OCHj3),4.02 (ddd, 1H,H-3),4.05(dq,
1H, H-5),4.36 (dd, 1H,H-4),4.75 (t, 1H, H-1),312,=5.7. 31 5.=5.6,J95 ¢ =14.5,13,3=10,1 5, 3=5,13 4= 1.J45=
8,J56=6.4Hz.- I3BCNMR (75 MHz, CDCly):8=19.03(C-6),32.21(C-2),42.22(C-3),55.21 (OCH,), 63.75,82.04
(C-4,-5),97.60(C-1), 172.21 (C=0). - Methyl 2,3,6-trideoxy-a-D-erythro-hexopyranoside: syrup, ITHNMR (300
MHz,CDClL): 8=1.26 (d, 3H, CH;-6), 1.6-1.9 (m, 4H, H-2, -3), 3.25 (i, 1H, H-4), 3.35 (5, 3H, OCH,),,3.57(dq,
1H, H-5),4.62(d, 1H, H-1),J, 5 =9,J5 5 = 6.4 Hz. - 13C NMR (75 MHz, CDCl,): §=17.94 (C-6), 27.60,29.58
(C-2,-3), 54.39 (OCHy,), 69.35, 71.97 (C-4, -5), 97.33 (C-1).

7. Compound 7:syrup, [a]%)o =+156.9°(c = 0.64,CHCL,;); 'HNMR (300 MHz, CDCl,): 6=1.38(d, 3H,CH,-6),1.95
(dt, 1H,H-24),2.08 (d, 1H, SH), 2.17 (ddd, 1H, H-2¢), 2.54 (1d, 1H, H-4) 3.38 (s, 3H, OCH3),3.56 (d, 1H, OH) 3.83
(dq, 1H,H-5),3.89(dq, 1H, H-3),4.84(dd, IH, H-1),J, 5,=3.4,J | 5, =13, 5, =144, 1, =33, 3=3.0,]; 4=
2.7J45=104,J5 6= 6.2,J5y 4=10.2,J 5y 3=9.9 Hz. - 13C NMR (75 MHz, CDCl,): 3=19.48 (C-6),36.50(C-2),
47.47 (C-4), 55.19 (OCH,), 66.09, 68.41 (C-3, -5), 98.87 (C-1).

8. Compound 8: syrup, [ D°=+ 144.7°(c= 1.50,CHCl,); 1HNMR (300 MHz, Dg4-pyridine): §=1.47(d, 3H, CH;-6),
2.25 (m, 2H, H-2a, -2¢), 2.72 (d, 1H, SH), 3.30 (s, 3H, OCH3), 3.52 (m, 1H, H-3) 3.68 (dd, 1H, H-4), 4.28 (dg, 1H,
H-5), 4.72 (dd, 1H, H-1), 5.7 (bs, 1H, OH), I} 5 = 3.3, 1, 5= 4.6, J34=44,145=8.5,155=64,Tgy;=84Hz.-
13C NMR (75 MHz, Ds-pyridine): §=18.17 (C-6), 36.73 (C-2), 39.51 (C-3),54.66 (OCH,), 65.61,72.54 (C-4,-5),
08.39(C-1).
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