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Block synthesis of blood group tetrasaccharides B (types 1, 3 and 4)

Elena Yu. Korchagina, lvan M. Ryzhov, Konstantin A. Byrgazov, Inna S. Popova, Sergei

N. Pokrovsky and Nicolai V. Bovin*
Characteristics for compounds 4,9, 10-a, 10-p, 12, 15 and 16.

4: '"H NMR (selected data, 500 MHz, CDCls) 6: 5.97 (d, 1H, H-1ap, J;, 6.5 Hz), 6.60 (d, 3H, H-
laa, Ji2 3.2 Hz), 8.69 (s, 1H, NHp), 8.80 (s, 3H, NHa).

9: 'H NMR (500 MHz, CDCly) &: 1.12 (d, 3H, H-6¢, Ji» 6.6 Hz), 1.37, 1.48 (2s, 2x9H,
2x(CH;);C), 1.91, 1.98, 2.00, 2.04, 2.07, 2.08, 2.20 (7s, 5x3H, 2x6H, 9 Ac), 3.33 — 3.45 (m, 2H,
OCH,CHb), 3.67 (dd, 1H, H-2a, J; 5 7.5 Hz, J,5 9.9 Hz), 3.78 (dd, 1H, H-5a, Js4 6.7 Hz, Js¢ 6.9
Hz), 3.91 (dd, 1H, H-3a, J,5 10.1 Hz, J54 3.0 Hz), 3.97 (dd, 1H, H-6b, J5¢ 6.4 Hz, Joe 11.3 Hz),
4.05 — 4.15 (m, 3H, OCHH, H-6a, H-6’a), 4.30 (dd, 1H, H-6b, Js; 6.7 Hz, Joe 11.1 Hz), 4.38 —
4.44 (m, 2H, H-5c, OCHH), 4.46 (d, 1H, H-1a, J;» 8.6 Hz), 4.51 (dd, 1H, H-5b, Js¢ 6.7 Hz, Js ¢
6.8 Hz), 5.13 (dd, 1H, H-3c, J»53 11.1 Hz, J34 3.2), 5.18 (dd, 1H, H-2¢, J; 3.6 Hz, J»5 11.1 Hz),
5.23 (dd, 1H, H-4c, J34 3.2, Jy5<1), 5.32 — 5.38 (m, 2H, H-1b, H-3b), 5.40 (dd, 1H, H-4a, J;4 2.4
Hz, Jys<1), 5.45 (dd, 1H, H-2b, Ji, 3.2 Hz, J»3 10.7 Hz), 5.52 (d, 1H, H-1c¢, J, 3.6 Hz), 5.62
(dd, 1H, H-4b, J34 2.4 Hz, J;s<1 Hz), 7.27 — 7.28 (m, 1H, ArH), 7.54 — 7.56 (m, 1H, ArH). MS,
m/z: 1124 (M™+H), 1146 (M™+Na), 1163 (M™+K). [a]p +17.2 (¢ 1, CHCL).

10-a: 'H NMR (500 MHz, CDCl3) &: 1.10 (d, 3H, H-6¢, Js 6.5 Hz), 1.91, 2.00 (6H), 2.03, 2.07,
2.08, 2.10, 2.15, 2.17, 2.20 (9 s, 8x3H, 1x6H, 10Ac), 3.95 (dd, 1H, H-3a, J»5 10.5 Hz, J34 3.0
Hz,), 3.98 (dd, 1H, H-2a, J;5 3.2 Hz, J,5 10.5 Hz), 4.02 — 4.12 (m, 2H, H-6a, H-6b), 4.20 (dd,
1H, H-5a, Js6 7.0 Hz, J5.¢ 6,8 Hz), 4.31 — 4.43 (m, 3H, H-5¢, H-6’a, H-6’b), 4.48 (dd, 1H, H-5b,
Js 7.0 Hz, Js 7.3 Hz), 5.12 (dd, 1H, H-3¢, J»3 10.5 Hz, J34 3.2 Hz), 5.15 — 5.20 (m, 2H, H-2c,
H-4c), 5.26 (d, 1H, H-1c¢, J1» 3.0 Hz), 5.34 (dd, 1H, H-2b, J;, 3.4 Hz, J»5 10.9 Hz), 5.37 (d, 1H,
H-1b, J1» 3.4 Hz), 5.40 (dd, 1H, H-3b, J>5 10.9 Hz, J54 3.2 Hz), 5.46 (dd ~ br.s, 1H, H-4a,), 5.60
(dd, 1H, H-4b, J54 3.2 Hz, J45<1 Hz), 6.38 (d, 1H, H-1a, J; » 3.18 Hz).



10-B: '"H NMR (500 MHz, CDCls) &: 1.07 (d, 3H, H-6¢, Js6 6.6 Hz), 1.90, 1.98, 2.01, 2.04, 2.08,
2.10 (6H), 2.15, 2.16, 2.17 (9s, 8x3H, 1x6H, 10Ac), 3.78 (dd, 1H, H-2a, J;, 8.0 Hz, J»3 10.1
Hz), 3.96 (dd, 1H, H-5a, Jss 7.0 Hz, Js¢ 6,8), 4.02 (dd, 1H, H-3a, J,3 10.1 Hz, J34 2.8 Hz), 4.08
(dd, 1H, H-6b, Jss 6.4 Hz, Js 11.1 Hz), 4.12 — 4.19 (m, 2H, H-6a, H-6"a), 4.23 — 4.30 (m, 2H,
H-5c, H-6’b), 4.49 (dd, 1H, H-5b, Jse=Js¢ 6.4 Hz,), 5.09 (dd, 1H, H-3c, J>3 11.3 Hz, J34 3.6
Hz), 5.16 (dd, 1H, H-2c, J,, 3.4 Hz, J,3 11.3 Hz), 5.21 (dd, 1H, H-4c, J34 3.4 Hz, J45<1 Hz,),
5.35-5.39 (m, 3H, H-1c, H-1b, H-2b), 5.43 (dd, 1H, H-4a, J54 2.8 Hz, J45<1 Hz,), 5.45 (dd, 1H,
H-3b, J>3 10.1 Hz, J34 3.2 Hz), 5.61 (dd, 1H, H-4b, J34 3.2 Hz, J45<1 Hz), 5.67 (d, 1H, H-1a,
J12 8.0 Hz).

12: "H NMR (500 MHz, CDCls) &: 1.24 (d, 3H, H-6d, Js6 6.6 Hz), 1.85 — 1.91 (m, 2H, CCH,C),
1.92, 1.98, 1.99, 2.04, 2.05, 2.06, 2.08, 2.09, 2.10 (6H), 2.16, 2.17 (11s, 10x3H, 1x6H, 12Ac),
3.27 — 3.37 (m, 1H, H-2a), 3.40 — 3.54 (m, 2H, NHCH,), 3.62 — 3.76 (m, 4H, H-2b, OCHH, H-
5a, H-5b), 3.83 (dd, 1H, H-3b, J»5 9.9 Hz, J3 4 2.5 Hz), 3.93 — 3.99 (m, 2H, OCHH, H-6¢), 4.03 —
4.06(m, 2H, H-6b, H-6b), 4.19 — 4.23 (m, 2H, H-6a, H-6 a), 4.24 — 4.30 (m, 1H, H-6"c), 4.29 —
4.39 (m, 1H, H-3a), 4.40 (d, 1H, H-1b, J;, 7.6 Hz), 4.39 — 4.45 (m, 1H, H-5¢), 4.61 — 4.66 (m,
1H, H-5d), 4.95 (dd, 1H, H-4a, Js4=Js5 8.8 Hz), 5.08 (d, 1H, H-1a, J;» 7.8 Hz), 5.08 — 5.14 (m,
1H, H-3d), 5.25 (dd, 1H, H-4d, J34 2.7 Hz, Jss<1 Hz), 5.30 (dd, 1H, H-2d, J;, 3.8 Hz, J,5 11.1
Hz), 5.33 — 5.43 (m, 4H, H-1c, H-2¢, H-3¢, H-4b), 5.56 — 5.59 (m, 2H, H-1d, H-4c), 6.86 — 6.89
(m, 1H, NHAc), 7.37 — 7.43 (m, 1H, NHC(O)CF;). MS, m/z: 1329 (M"+Na), 1345 (M+K). [a]p
+15.9 (¢ 1, CHCL).

15: '"H NMR (selected data, 500 MHz, CDCl;) 6: 1.26 (d, 3H, H-6d, Jss5 6.5 Hz), 1.80 — 1.87 (m,
2H, CCH,C), 1.90, 1.96, 2.00, 2.03, 2.06 (6H), 2.08, 2.10 (6H), 2.13, 2.16, 2.17 (10s, 8x3H,
2x6H, 12Ac), 3.36 — 3.53 (m, 3H, NHCH,, OCHH), 3.64 — 3.70 (m, 1H, OCHH), 3.73 (dd, 1H,
H-2b, Ji, 7.6 Hz, J,3 9.9 Hz), 3.79 — 3.83 (m, 1H, H-5b), 3.90 (dd, 1H, H-3b, J,3 9.8 Hz, J34 2.8
Hz), 4.53 (d, 1H, H-1b, J,, 7.6 Hz), 4.55 — 4.63 (m, 2H, H-5c, H-5d), 5.07 — 5.15 (m, 3H, H-1a,
H-2d, H-3d), 5.27 (dd, 1H, H-4d, J34 2.2 Hz, J45<1 Hz), 5.33 — 5.41 (m, 4H, H-2c, H-1c¢, H-1d,
H-4b), 5.47 (dd, 1H, H-3c, J,3 10.3 Hz, J34 3.2 Hz), 5.54 (dd, 1H, H-4a, J34 3.2 Hz, J4s<1 Hz),
5.60 (dd, 1H, H-4c, J34 2.2 Hz, Js4s5<1 Hz), 6.65 — 6.71 (m, 1H, NHC(O)CF3), 7.56 (d, 1H,
NHC(O)CH3, Jaa 7.2 Hz). MS, m/z: 1329 (M'+Na), 1345 (M'+K). [a]p +58.5 (¢ 1, CHCL;).

16: '"H NMR (selected data, 500 MHz, CDCl3) &: 1.26 (d, 3H, H-6d, Js ¢ 6.5 Hz), 1.79 — 1.93 (m,
2H, CCH,C) 1.90, 1.97, 2.00, 2.03, 2.06, 2.07, 2.08, 2.09, 2.12, 2.13, 2.16, 2.17 (12¢c, 12x3H,



12Ac), 3.25 — 3.31 (m, 1H, H-2a), 3.61-3.67 (m, 2H, NHCH>), 3.69 (dd, 1H, H-2b, J;, 7.8 Hz,
J»3 10.3 Hz), 3.74 — 3.77 (m, 1H, OCHH), 3.78 — 3.81 (m, 1H, H-5b), 3.88 (dd, 1H, H-3b, J,3
10.3 Hz, J34 2.4 Hz), 4.26 — 4.40 (m, 4H, H-1a, H-5a, H-6a, H-6¢), 4.49 — 4.53(m, 1H, H-5c¢),
4.52 (d, 1H, H-1b, J;» 7.8 Hz), 4.60 — 4.65 (m, 1H, H-5d), 5.08 (dd, 1H, H-3d, J>3 11.2 Hz, J34
2.4 Hz), 5.10 (dd, 1H, H-2d, J,, 3.0 Hz, J>3 11.2 Hz), 5.27 (dd, 1H, H-4d, J34 2.4 Hz, J45<1 Hz),
5.34 (dd . br.s, 1H, H-4b), 5.35 — 5.41 (m, 3H, H-4a, H-1c, H-3c), 5.45 (dd, 1H, H-3c, J,3 10.7
Hz, J34 3.4 Hz), 5.54 (dd, 1H, H-4c, J54 3.0 Hz, J4s<1 Hz), 5.59 (d, 1H, H-1d, J;, 3.0 Hz), 7.16
(d, 1H, NHAc, Jxu2 7.1 Hz), 7.81 — 7.84 (m, 1H, NHC(O)CF3). MS, m/z: 1329 (M'+Na), 1345
(M™K). [a]p +5.0 (c 1, CHCl3).



