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PHYSICAL AND SPECTRAL DATA OF SYNTHESIZED COMPOUNDS

3,6-Anhydro-5-O-benzyl-7-0O-hexyl-2-deoxy-L-ido-heptono-1,4-lactone (12). Colourless
oil, [a]o = -17.4 (c 0.5, CHCI5); Rf= 0.14 (3:2 light petroleum/Et20). IR (CHCI3): vmax 1790
(C=0). 'H NMR (400 MHz, CDClz): § 0.89 (t, 3H, J=6.8 Hz, CH3), 1.20-1.39 (m, 6H,
3xCHz from side chain), 1.51-1.65 (m, 2H, OCH2CH>(CH>)3CHz), 2.69 (dd, 1H, J2a3=2.7,
J2a2v=18.8 Hz, H-2a), 2.75 (dd, 1H, Ja»3=4.7, J2a20=18.8 Hz, H-2b), 3.46 (m, 2H,
OCH2(CH2)4CHg), 3.75 (d, 2H, Js7=5.5 Hz, H-7), 4.21 (d, 1H, Js6=4.1 Hz, H-5), 4.26 (id,
1H, Js6=4.1, Js7=5.5 Hz H-6), 4.60 and 4.70 (2xd, 2H, Jgem=11.9 Hz, CH2Ph), 4.92 (d, 1H,
J3.4=4.7 Hz, H-4), 4.98 (td, 1H, J34=4.7, J223=2.9, Jon3=4.6 Hz, H-3), 7.30-7.45 (m, 5H, Ph).
13C NMR (100 MHz, CDCls): § 14.06 (CHs), 22.61, 25.80, 29.62, 31.67 (4xCH> from side
chain), 36.03 (C-2), 68.57 (C-7), 71.86 (OCH2(CH2)4sCHs), 72.76 (CH2Ph), 76.83 (C-3),
79.65 (C-6), 81.51 (C-5), 85.52 (C-4), 127.75, 128.17, 128.60, 137.17 (Ph), 175.35 (C=0).
HRMS-Heated ESI-Orbitrap: m/z 371.18272 (M*+Na), calcd. for C2oH2sNaOs: 371.18344.

3,6-Anhydro-5-O-benzyl-7-O-heptyl-2-deoxy-L-ido-heptono-1,4-lactone (13). Colourless
oil; [a]o =—16.0 (c 0.5, CHCI5); Rf=0.28 (1:1 light petroleum/Et20). IR (CHCI3): vmax 1789
(C=0). 'H NMR (400 MHz, CDCls): & 0.89 (t, 3H, J=6.8 Hz, CH3), 1.19-1.41 (m, 8H,
4xCH, from side chain), 1.58 (m, 2H, OCH2CH2(CH)4CHs), 2.69 (dd, 1H, J2a2,=18.9,
J2a3=2.6 Hz, H-2a), 2.74 (dd, 1H, J2a2b=18.9, Jav3=4.7 Hz, H-2b), 3.38-3.54 (m, 2H,
OCH2(CH>)sCHs3), 3.65 (d, 2H, Js7=5.5 Hz, H-7), 4.21 (d, 1H, J56=4.0 Hz, H-5), 4.27 (dd,
1H, Js6=4.1, Js7=5.5 Hz, H-6), 4.60 and 4.70 (2xd, 2H, Jgem=11.9 Hz, CH.Ph), 4.92 (d, 1H,
J34=4.7 Hz, H-4), 4.98 (td, 1H, J34=4.6, J243=2.9, J2v,3=4.6 Hz, H-3), 7.29-7.40 (m, 5H, Ph).
13C NMR (100 MHz, CDCls): § 14.10 (CHs), 22.62, 26.08, 29.14, 29.66, 31.81 (5xCH_ from
side chain), 36.03 (C-2), 68.57 (C-7), 71.86 (OCH2(CH2)sCHz3), 72.76 (CH2Ph), 76.83 (C-3),
79.65 (C-6), 81.51 (C-5), 85.53 (C-4), 127.75, 128.17, 128.60, 137.17 (Ph), 175.35 (C=0).
HRMS-Heated ESI-Orbitrap: m/z 385.19874 (M*+Na), calcd. for C21H3oNaOs: 385.19909.

3,6-Anhydro-5-O-benzyl-7-O-octyl-2-deoxy-L-ido-heptono-1,4-lactone (14). Colourless
oil, [a]o = -14,8 (c 0.5, CHCI3); Rs= 0.25 (1:1 light petroleum/Et20). IR (CHCI3): vmax 1790
(C=0). 'H NMR (400 MHz, CDCls): & 0.89 (t, 3H, J=6.9 Hz, CHs), 1.22-1.38 (m, 10H,
5xCHz from side chain), 1.58 (m, 2H, OCH2CH2(CH2)sCH3), 2.68 (dd, 1H, J2a20=18.7,
J2a3=2.5 Hz, H-2a), 2.71 (dd, 1H, J2a2b=18.7, Jav3=4.8 Hz, H-2b), 3.37-3.54 (m, 2H,
OCH>(CH>)sCHg), 3.65 (d, 2H, Js7=5.5 Hz, H-7), 4.20 (d, 1H, J56=4.0 Hz, H-5), 4.25 (td,
1H, Js6=4.1, Js7=5.5 Hz, H-6), 4.60 and 4.69 (2xd, 2H, Jgem=11.9 Hz, CH.Ph), 4.92 (d, 1H,
J34=4.7 Hz, H-4), 4.97 (td, 1H, J34=4.8, J223=2.5, J2v,3=4.8 Hz, H-3), 7.29-7.43 (m, 5H, Ph).
13C NMR (100 MHz, CDCls): § 14.01 (CHs), 22.56, 26.02, 29.16, 29.33, 29.56, 31.73
(6xCH2 from side chain), 35.92 (C-2), 68.47 (C-7), 71.75 (OCH2(CH2)sCHz), 72.63 (CH2Ph),
76.73 (C-3), 79.54 (C-6), 81.40 (C-5), 85.40 (C-4), 127.64, 128.05, 128.49. 137.10 (Ph),
175.26 (C=0). HRMS-Heated ESI-Orbitrap: m/z 399.21400 (M*+Na), calcd. for
C22H32NaOs: 399.21474; m/z 415.18765 (M*+K), calcd. for C22H32KOs: 415.18868.

3,6-Anhydro-5-0O-benzyl-7-O-nonyl-2-deoxy-L-ido-heptono-1,4-lactone (15). Colourless
crystals, mp 34 °C (CHzClz/hexane), [a]p = —10.8 (c 0.75, CHCI3), R=0.33 (1:1 Et.O/light
petroleum). IR (film): vmax 1773 (C=0). 'H NMR (250 MHz, CDCls): & 0.89 (t, 3H, J=6.9
Hz, CHs), 1.18-1.39 (m, 12H, 6xCH; from side chain), 1.57 (m, 2H, OCH2CH2(CH2)sCHs),
2.66-2.76 (pseudo d, 2H, 2xH-2), 3.45 (m, 2H, OCH2(CH2)7CHs3), 3.65 (d, 2H, Je7=5.4 Hz,
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H-7), 4.20 (d, 1H, Js6=4.3 Hz, H-5), 4.26 (m, 1H, J56=4.3, Js7=5.4 Hz, H-6), 4.59 and 4.69
(2xd, 2H, Jgem=11.9 Hz, CH2Ph), 4.92 (d, 1H, J34=4.1 Hz, H-4), 4.98 (m, 1H, J32.=2.8,
Ja2v=3.1, J34=4.1 Hz, H-3), 7.29-7.43 (m, 5H, Ph). 13C NMR (62.9 MHz, CDCls): § 14.05
(Me), 22.60, 26.04, 29.20, 29.40, 29.48, 29.58 and 31.81 (7xCH>) 35.94 (C-2), 68.49 (C-7),
71.78 (OCH2(CH2)7CHja), 72.66 (CH2Ph), 76.75 (C-3), 79.57 (C-6), 81.42 (C-5), 85.44 (C-4),
127.67, 128.08, 128.51 and 137.10 (Ph), 175.29 (C-1). LRMS (ESI*): m/z 429 (M*+K), 413
(M*+Na), 391 (M*+H). HRMS (ESI*): m/z 391.2482 (M*+H), calcd. for C23Hzs0s: 391.2479;
m/z 408.2745 (M*+NHy,), calcd. for C23sH3sNOs: 408.2744; m/z 413.2290 (M*+Na), calcd. for
C23H34NaOs: 413.2298; m/z 429.2034 (M*+K), calcd. for C23H34KOs 429.2038.

3,6-Anhydro-5-O-benzyl-7-O-decyl-2-deoxy-L-ido-heptono-1,4-lactone (16). Colourless
oil, [a]o = —11.1 (c 0.63, CHCl3); R=0.44 (1:1 light petroleum/Et20). IR (film): vmax 1788
(C=0). 'H NMR (250 MHz, CDCls): § 0.89 (t, 3H, J=7.0 Hz, CHa3), 1.21-1.41 (m, 14H,
7xCH> from side chain), 1.49-1.64 (m, 2H, OCH2CHz(CH2)7CHj3), 2.72 (pseudo d, 2H, 2xH-
2), 3.46 (m, 2H, OCH_ from side chain), 3.65 (d, 2H, Js7=5.3 Hz, 2xH-7), 4.21 (d, 1H,
Js6=4.1 Hz, H-5), 4.26 (m, 1H, Js6=4.1, Js7=5.3 Hz, H-6), 4.60 and 4.70 (2xd, 2H, Jgem=11.9
Hz, CH2Ph), 4.92 (d, 1H, J34=4.7 Hz, H-4), 4.99 (m, 1H, J34=4.7 Hz, H-3), 7.30-7.42 (m,
5H, Ph). ¥C NMR (62.9 MHz, CDCls): & 14.08 (Me), 22.66, 26.10, 29.30, 29.45, 29.55,
29.57, 29.63 and 31.87 (8xCH: from side chain), 36.00 (C-2), 68.53 (C-7), 71.84 (C-9),
72.74 (CH2Ph), 76.79 (C-3), 79.62 (C-6), 81.50 (C-5), 85.51 (C-4), 127.71, 128.14, 128.56
and 137.15 (Ph), 175.29 (C-1). LRMS (CI): m/z 405 (M*+H). Anal. Found: C, 71.60; H, 9.29.
Calculated for C24H360s: C, 71.26; H, 8.97.

3,6-Anhydro-5-O-benzyl-7-O-undecyl-2-deoxy-L-ido-heptono-1,4-lactone  (17). White
crystals, mp 30-32 °C (CH:Clz/hexane); [a]o —12.8 (c 0.5, CHCI3); Rf = 0.38 (3:2 light
petroleum/Et;0). IR (CHCl3): vmax 1788 (C=0). 'H NMR (400 MHz, CDCls): § 0.90 (t, 3H,
J=7.0 Hz, CHs), 1.22-1.38 (m, 16H, 8xCH. from side chain), 1.57 (m, 2H,
OCH2CH2(CH2)sCH3), 2.69 (dd, 1H, J2a2b=18.8, J2a3=2.7 Hz, H-2a), 2.75 (dd, 1H,
J2a2p=18.8, Jop3=4.7 Hz, H-2b), 3.39-3.53 (m, 2H, OCH2(CH2)9CH3), 3.66 (d, 2H, Js7=5.5
Hz, H-7), 4.21 (br. d, 1H, J56=4.0 Hz, H-5), 4.26 (td, 1H, J56=4.0, Js 7=5.5 Hz, H-6), 4.62 and
4.71 (2xd, 2H, Jgem=11.9 Hz, CH2Ph), 4.93 (dd, 1H, J34=4.7, J45=0.9 Hz, H-4), 4.98 (td, 1H,
J34=4.7, J2a3=2.8, Jap3=4.7 Hz, H-3), 7.29-7.40 (m, 5H, Ph). 3C NMR (100 MHz, CDCls): §
14.08 (CHs), 22.64, 26.07, 29.29, 29.43, 29.55, 29.57, 29.60, 29.65 and 31.86 (9xCH> from
side chain), 35.97 (C-2), 68.51 (C-7), 71.81 (OCH2(CH2)9CHz), 72.70 (CH2Ph), 76.77 (C-3),
79.59 (C-6), 81.45 (C-5), 85.47 (C-4), 127.69, 128.11, 128.54 and 137.12 (Ph), 175.29
(C=0). HRMS-Heated ESI-Orbitrap: m/z 441.26129 (M*+Na), calcd. for CazsH3sNaOs:
441.26169; m/z 457.23465 (M*+K), calcd. for CasH3sKO: 457.23563.

3,6-Anhydro-5-O-benzyl-7-O-dodecyl-2-deoxy-L-ido-heptono-1,4-lactone  (18). White
needles, mp 45-46 °C (CHzClz/hexane); [a]o = —13.0 (¢ 0.5, CHCIs); Rt = 0.25 (3:2 light
petroleum/Et,0). IR (CHCI3): vmax 1788 (C=0). 'H NMR (400 MHz, CDCls): § 0.89 (t, 3H,
J=6.7 Hz, CHs), 1.19-1.37 (m, 18H, 9xCH. from side chain), 1.57 (m, 2H,
OCH2CH2(CH2)9CH3), 2.68 (dd, 1H, J2a2=18.8, J2a3=2.7 Hz, H-2a), 2.74 (dd, 1H,
J2a,2p=18.8, J2v3=4.8 Hz, H-2b), 3.40-3.52 (m, 2H, OCH>(CH2)10CH3), 3.64 (d, 2H, Js7=5.5
Hz, H-7), 4.21 (d, 1H, Js6=4.1 Hz, H-5), 4.27 (td, 1H, J56=4.1, Js7=5.5 Hz, H-6), 4.60 and
4.70 (2xd, 2H, Jgem=11.9 Hz, CH2Ph), 4.92 (dd, 1H, J34=4.7, J45=0.8 Hz, H-4), 4.97 (td, 1H,
J3.4=4.7, J2a3=2.8, Jap3=4.7 Hz, H-3), 7.29-7.40 (m, 5H, Ph). 3C NMR (100 MHz, CDCls): &
14.07 (CHg), 22.63, 26.06, 29.29, 29.42, 29.55, 29.56, 29.58, 29.60, 29.61, 31.86 (10xCH>



110
111
112
113

114
115
116
117
118
119
120
121
122
123
124
125
126
127

128
129
130
131
132
133
134
135
136
137

138
139
140
141
142
143
144
145
146
147
148

149
150
151
152

from side chain), 35.96 (C-2), 68.50 (C-7), 71.79 (OCH2(CH2)10CHs), 72.68 (CH2Ph), 76.76
(C-3), 79.58 (C-6), 81.44 (C-5), 85.45 (C-4), 127.68, 128.09, 128.53, 137.12 (Ph), 175.28
(C=0). HRMS-Heated ESI-Orbitrap: m/z 455.27712 (M*+Na), calcd. for CzsHioNaOs:
455.27734; m/z 471.25088 (M*+K), calcd. for C2sHa0KOs: 471.25128.

3,6-Anhydro-5-O-benzyl-7-O-tridecyl-2-deoxy-L-ido-heptono-1,4-lactone  (19). White
needles, mp 4446 °C (CH:Clz/hexane), [a]o = —13.0 (c 0.5, CHCIs); Rf = 0.13 (7:3 light
petroleum/Et20). IR (KBr): vmax 1791 (C=0). *H NMR (400 MHz, CDCls): & 0.89 (t, 3H,
J=6.8 Hz, CH3), 1.20-1.37 (m, 20H, 10xCH> from side chain), 1.58 (m, 2H,
OCH2CH2(CH2)10CHs), 2.69 (dd, 1H, J2a2p=18.9, J2a3=2.9 Hz, H-2a), 2.74 (dd, 1H,
Joa2=18.9, J2n3=4.7 Hz, H-2b), 3.37-3.53 (m, 2H, OCH2(CH2)11.CH3), 3.65 (d, 2H, Js7=5.5
Hz, H-7), 4.21 (d, 1H, Js6=4.0 Hz, H-5), 4.26 (td, 1H, Js6=4.1, Js7=5.5 Hz, H-6), 4.61 and
4.70 (2xd, 2H, Jgem=11.9 Hz, CHPh), 4.93 (d, 1H, J34=4.7 Hz, H-4), 4.97 (ddd, 1H, J34=4.7,
J2a3=2.9, Jap3=4.6 Hz, H-3), 7.30-7.41 (m, 5H, Ph). 3C NMR (100 MHz, CDCls):  14.13
(CHs), 22.70, 26.13, 29.37, 29.41, 29.49, 29.56, 29.62, 29.63, 29.66, 29.68, 31.93 (11xCH2
from side chain), 36.03 (C-2), 68.57 (C-7), 71.87 (OCHz(CH2)11CHs), 72.76 (CH2Ph), 76.72
(C-3), 79.65 (C-6), 81.51 (C-5), 85.53 (C-4), 127.75, 128.17, 128.60, 137.17 (Ph), 175.34
(C=0). HRMS-Heated ESI-Orbitrap: m/z 469.29308 (M*+Na); calcd. for Cz7H42NaOs:
469.29299; m/z 485.26669 (M*+K), calcd. for C27H42KOs: 485.26693.

3,6-Anhydro-2-deoxy-L-ido-heptono-1,4-lactone (2). White crystals, mp 73-75 °C (EtOAc/
pentane), lit.! mp 72-74 °C (EtOAc/pentane); [a]o = —25.0 (¢ 0.44, H20), lit.} [o]p®® = -32.0
(c 0.6, H20); R = 0.16 (3:2 EtOAC/CH2CIy). IR (CHCI3): vmax 3378 (OH), 1780 (C=0). 'H
NMR (400 MHz, acetone-de): & 2.46 (d, 1H, J2a20=18.4 Hz, H-2a), 2.85 (dd, 1H, J2a,2v=18.4,
J2n3=6.2 Hz, H-2b), 2.89 (br. s, 2H, 2xOH), 3.77 (dd, 1H, Js7a=5.5, J7a7b=11.0 Hz, H-7a),
3.83 (dd, 1H, J&7b=5.3 Hz, J7a7b=11.0 Hz, H-7b), 4.00 (td, 1H, J56=3.5, J67=5.0 Hz, H-6),
4.41 (t, 1H, J56=4.0 Hz, H-5), 4.88 (d, 1H, J34=4.3 Hz, H-4), 4.95 (dd, 1H, J34=4.4, J2p3=6.1
Hz, H-3); 3C NMR (100 MHz, acetone-ds): & 36.55 (C-2), 60.96 (C-7), 75.24 (C-5), 77.57
(C-3), 82.21 (C-6), 89.14 (C-4), 176.13 (C=0). HRMS (ESI*): m/z 175.06038 (M*+H),
calculated for C7H110s: 175.06010.

3,6-Anhydro-7-O-hexyl-2-deoxy-L-ido-heptono-1,4-lactone (3). White crystals, mp 47-49
°C (CH2Clz/hexane); [a]o = —26.3 (c 0.3, CHCI3); Rf = 0.15 (7:3 Et20/light petroleum). IR
(KBI): vmax 3290 (OH), 1775 (C=0). 'H NMR (400 MHz, CDCls): & 0.89 (t, 3H, J=6.8 Hz,
CHj3), 1.22-1.38 (m, 6H, 3xCH> from side chain), 1.59 (m, 2H, OCH2CH(CH2)3CHj3), 2.67
(d, 1H, J2a26=18.7 Hz, H-2a), 2.75 (dd, 1H, J2a26=18.7, Jav3=5.7 Hz, H-2b), 3.52 (m, 2H,
OCH2(CH2)4CHs3), 3.88 (dd, 1H, J67a=3.0, J7av=11.2 Hz, H-7a), 3.91 (dd, 1H, Js7=3.4,
J7av=11.2 Hz, H-7b), 4.12 (m, 1H, H-6), 4.23 (d, 1H, J501=3.6 Hz, OH), 4.54 (t, 1H, H-5),
4.87 (d, 1H, J34=4.2 Hz, H-4), 5.01 (t, 1H, J34=4.7 Hz, H-3). 3C NMR (100 MHz, CDCls): &
14.00 (CHs), 22.53, 25.63, 29.37, 31.53 (4xCH2 from side chain), 36.10 (C-2), 69.58 (C-7),
72.66 (OCH2(CH2)4CH3), 76.16 (C-5), 76.91 (C-3), 78.59 (C-6), 88.27 (C-4), 175.40 (C=0).
HRMS-Heated ESI-Orbitrap: m/z 281.13567 (M*+Na), calcd. for C13H22NaOs: 281.13649.

3,6-Anhydro-7-O-heptyl-2-deoxy-L-ido-heptono-1,4-lactone (4). White crystals, mp 41-42
°C (CHCly/hexane); [a]po = —33.2 (¢ 0.5, CHCIs); R = 0.15 (7:3 Et.O/light petroleum). IR
(KBI): vmax 3434 (OH), 1784 (C=0). 'H NMR (400 MHz, CDCls): & 0.88 (t, 3H, J=6.9 Hz,
CHa), 1.20-1.36 (m, 8H, 4xCH2 from side chain), 1.59 (m, 2H, OCH2CH2(CH.)4CHj3), 2.67

LK. Bock, I. Lundt, C. Pedersen, Carbohydr. Res. 179 (1988) 87.
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(d, 1H, J2a20=18.7 Hz, H-2a), 2.75 (dd, 1H, J2a2b=18.7, J2v3=5.7 Hz, H-2b), 3.52 (m, 2H,
OCH2(CH>)sCHz), 3.88 (dd, 1H, J67a=3.1, J7a7b=11.1 Hz, H-7a), 3.91 (dd, 1H, Js7,=3.4,
J7a7b=11.1 Hz, H-7b), 4.12 (m, 1H, H-6), 4.23 (d, 1H, Js0n=3.7 Hz, OH), 4.54 (t, 1H,
Js56=3.1 Hz, H-5), 4.87 (d, 1H, J34=4.2 Hz, H-4), 5.01 (m, 1H, H-3). 3C NMR (100 MHz,
CDCl3): & 14.06 (CHs), 22.58, 25.93, 29.02, 29.42, 31.71 (5xCH; from side chain), 36.10 (C-
2), 69.59 (C-7), 72.66 (OCH2(CH)sCHs3), 76.17 (C-5), 76.91 (C-3), 78.59 (C-6), 88.27 (C-4),
175.39 (C=0). HRMS-Heated ESI-Orbitrap: m/z 295.15146 (M*+Na), calcd. for
C14H24Na0Os: 295.15214.

3,6-Anhydro-7-O-octyl-2-deoxy-L-ido-heptono-1,4-lactone (5). White crystals, mp 51-53
°C (CH:Clz/hexane); [a]o —26.2 (c 0.5, CHCI3); Rt = 0.19 (4:1 Et.O/light petroleum). IR
(KBr): vmax 3430 (OH), 1777 (C=0). *H NMR (400 MHz, CDCls): & 0.88 (t, 3H, J=6.9 Hz,
CHj3), 1.20-1.37 (m, 10H, 5xCH2 from side chain), 1.60 (m, 2H, OCH2CH2(CH)sCHa), 2.68
(d, 1H, J2a20=18.6 Hz, H-2a), 2.76 (dd, 1H, Joa2=18.6, J2b3=5.7 Hz, H-2h), 3.52 (m, 2H,
OCH2(CH2)sCHs), 3.88 (dd, 1H, J67a=3.0, J7am=11.1 Hz, H-7a), 3.90 (dd, 1H, Js7=3.4,
J7a7b=11.1 Hz, H-7b), 4.12 (m, 1H, H-6), 4.25 (br. s, 1H, OH), 4.55 (d, 1H, Js5=3.2 Hz, H-5),
4.88 (d, 1H, J34=4.2 Hz, H-4), 5.01 (m, 1H, H-3). ¥C NMR (100 MHz, CDCls): & 14.05
(CHs), 22.60, 25.94, 29.14, 29.28, 29.38, 31.75 (6xCH from side chain), 36.07 (C-2), 69.56
(C-7), 72.65 (OCH2(CH2)6CHs3), 76.15 (C-5), 76.88 (C-3), 78.54 (C-6), 88.23 (C-4), 175.34
(C=0). HRMS-Heated ESI-Orbitrap: m/z 309.16760 (M*+Na), calcd. for CisHzsNaOs:
309.16779.

3,6-Anhydro-7-O-nonyl-2-deoxy-L-ido-heptono-1,4-lactone (6). Colourless crystals, mp 53
°C (CH2Clz/hexane), [a]o = —35.0 (c 0.5, CHCIs), R=0.32 (Et20). IR (film): vmax 3277 (OH),
1774 (C=0). For H and *C NMR spectra see, ref. 2. HRMS: m/z 301.2000 (M*+H), calcd.
for C16H290s: 301.2010; m/z 318.2266 (M*+NHoa), calcd. for C16H32NOs: 318.2275.

3,6-Anhydro-7-O-decyl-2-deoxy-L-ido-heptono-1,4-lactone (7). White crystals, mp 59-60
°C (CH2Cly/hexane), [a]o = —29.1 (c 1.0, CHCIs), R=0.25 (9:1 CH2CIo/EtOAC). IR (film):
vmax 3481 (OH), 1773 (C=0). For NMR (*H and °C) and LRMS spectra see, ref. 2. Anal.
Found: C, 65.12; H, 9.56. Calculated for C24H360s: C, 64.94; H, 9.62.

3,6-Anhydro-7-O-undecyl-2-deoxy-L-ido-heptono-1,4-lactone (8). White crystals, mp 57
°C (CH2Clz/hexane); [a]o —26.6 (¢ 0.5, CHCIs); Rf = 0.15 (7:3 Et.O/light petroleum). IR
(KBTI): vmax 3444 (OH), 1775 (C=0). 'H NMR (400 MHz, CDCls): & 0.88 (t, 3H, J=7.1 Hz,
CHa), 1.21-1.34 (m, 16H, 8<CH2 from side chain), 1.59 (m, 2H, OCH2CH2(CH2)sCHz), 2.67
(d, 1H, J2a20=18.7 Hz, H-2a), 2.75 (dd, 1H, J2a2b=18.7, J253=5.7 Hz, H-2b), 3.52 (m, 2H,
OCH2(CH>)sCHs3), 3.87 (dd, 1H, Js7a=3.1, J7a7=11.1 Hz, H-7a), 3.90 (dd, 1H, Js7=3.4,
J7a76=11.1 Hz, H-7b), 4.11 (m, 1H, H-6), 4.53 (d, 1H, J56=3.3 Hz, H-5), 4.87 (d, 1H, J34=4.3
Hz, H-4), 5.03 (m, 1H, H-3). 3C NMR (100 MHz, CDCls): § 14.07 (CHs), 22.63, 25.92,
29.27,29.32, 29.37, 29.47, 29.53, 29.54, 31.85, (9xCH2 from side chain), 36.05 (C-2), 69.52
(C-7), 72.61 (OCH2(CH2)9CHs3), 76.09 (C-5), 76.86 (C-3), 78.56 (C-6), 88.23 (C-4), 175.37
(C=0). HRMS-Heated ESI-Orbitrap: m/z 351.21415 (M*+Na), calcd. for CigH32NaOs:
351.21474.

2V. Popsavin, B. Sreé¢o, G. Benedekovié, M. Popsavin, J. Francuz, V. Kojié¢, G. Bogdanovi¢, Bioorg. Med.
Chem. Lett. 18 (2008) 5182.
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3,6-Anhydro-7-O-dodecyl-2-deoxy-L-ido-heptono-1,4-lactone (9). White needles, mp 69—
70 °C (CH2Cly/hexane); [a]o = —25.0 (c 0.5, CHCIs); Rf= 0.15 (3:2 Et.O/light petroleum). IR
(KBr): vmax 3447 (OH), 1775 (C=0). 'H NMR (400 MHz, CDCls): § 0.88 (t, 3H, J=6.8 Hz,
CHz3), 1.20-1.36 (m, 18H, 9xCH_ from side chain), 1.59 (m, 2H, OCH2CH2(CH)sCHz), 2.66
(d, 1H, J2a20=18.6 Hz, H-2a), 2.75 (dd, 1H, J2a2b=18.6, J2v3=5.7 Hz, H-2b), 3.52 (m, 2H,
OCH2(CH2)10CHz3), 3.86 (dd, 1H, Js7a=3.1, J7a7b=11.0 Hz, H-7a), 3.91 (dd, 1H, Js7=3.4,
Jram=11.1 Hz, H-7b), 4.11 (m, 1H, H-6), 4.22 (d, 1H, Json=3.7 Hz, OH), 4.53 (t, 1H,
J56=3.3 Hz, H-5), 4.86 (d, 1H, J34=4.1 Hz, H-4), 5.01 (m, 1H, H-3). 3C NMR (100 MHz,
CDCls): 4 14.08 (CH3), 22.64, 25.93, 29.30, 29.33, 29.38, 29.48, 29.54, 29.58, 29.60, 31.87
(10xCH3 from side chain), 36.06 (C-2), 69.54 (C-7), 72.62 (OCH2(CH2)10CHj3), 76.11 (C-5),
76.86 (C-3), 78.56 (C-6), 88.23 (C-4), 175.35 (C=0). HRMS-Heated ESI-Orbitrap: m/z
365.23022 (M*+Na), calcd. for C19H34NaOs: 365.23039.

3,6-Anhydro-7-O-tridecyl-2-deoxy-L-ido-heptono-1,4-lactone (10). White needles, mp 63—
65 °C (CH2Cly/hexane); [a]o = —19.3 (c 0.5, CHCIs); Rf= 0.17 (7:3 Et.O/light petroleum). IR
(KBTI): vmax 3450 (OH), 1785 (C=0). 'H NMR (400 MHz, CDCls): & 0.89 (t, 3H, J=6.8 Hz,
CHgs), 1.21-1.34 (m, 20H, 10xCH> from side chain), 1.59 (m, 2H, OCH2CH2(CH2)10CH3),
2.68 (d, 1H, J24,20=18.6 Hz, H-2a), 2.76 (dd, 1H, J2420=18.6, J2v,3=5.6 Hz, H-2b), 3.52 (m, 2H,
OCH2(CH>)1:CHz3), 3.88 (dd, 1H, Js7a=3.0, J7a7v=11.1 Hz, H-7a), 3.92 (dd, 1H, Js7=3.4,
J7a7=11.1 Hz, H-7b), 4.12 (m, 1H, H-6), 4.24 (d, 1H, J50n=3.7 Hz, OH), 4.55 (t, 1H,
J56=3.0 Hz, H-5), 4.88 (d, 1H, J34=4.1 Hz, H-4), 5.04 (m, 1H, H-3). 3C NMR (100 MHz,
CDCls): 6 14.12 (CHs), 22.70, 25.97, 29.36, 29.37, 29.42, 29.53, 29.59, 29.65, 29.67, 29.71,
31.92 (11xCH2 from side chain), 36.11 (C-2), 69.61 (C-7), 72.69 (OCH2(CH)1:CHj3), 76.21
(C-5), 76.92 (C-3), 78.57 (C-6), 88.27 (C-4), 175.37 (C=0). HRMS-Heated ESI-Orbitrap:
m/z 379.24528 (M*+Na), calcd. for C2oHzsNaOs: 379.24604.



218 NMR SPECTRA OF FINAL PRODUCTS

OCgH13

J JL _—

219 I 8.‘5 810 715 710 6.‘5 610 515 510 415 410 3.‘5 310 2‘.5 210 1:5 1:0 I ppm
220 Fig. S-1. 'H-NMR spectrum of 12 (400 MHz, CDCls).
221
222
223
224
Y INN\ZZ4 P
225 13‘0 1;0 16I0 15‘:0 1¢‘I-0 1!;0 12‘0 11‘0 1(;0 9‘0 8‘0 7‘0 GIO SIO 4I0 3‘0 2‘0 1‘0 ppmI
226 Fig. S-2. *C-NMR spectrum of 12 (100 MHz, CDCls).

227



228

OCgH33

““QJ

o~

© OH
3

I

I 1

T T
8.5 8.0 7.5 7.0 6.5 6.0 55 5.0 4.5 4.0 3.5 3.0 25 2.0 1.5 1.0 pPpm

229
230 Fig. S-3. 'H-NMR spectrum of 3 (400 MHz, CDCls).

231
232
233

234

T T T T T T T T T T T T T T T T T T T T T T T
210 200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 O ppm

235
236 Fig. S-4. *C-NMR spectrum of 3 (100 MHz, CDCls).



OC7Hi5

L

OBn
13

237 75 7.0 6.5 6.0 55 5.0 4.5 4.0 3.5 3.0 25 2.0 1.5 1.0 0.5 0.0 ppm
238 Fig. S-5. 'H-NMR spectrum of 13 (400 MHz, CDCls).
239
240
241
I AV N\ N
|
242 21lO 2(;0 1!.‘)0 18I0 1"10 1;‘00 15‘0 1£II-0 1:;0 150 1‘:0 1(‘10 QB SID TIO GID 5‘0 4:0 3lﬂ ZLJ 1|0 (I] ppm
243 Fig. S-6. *C-NMR spectrum of 13 (100 MHz, CDCls).

244



L Lol

2 EeeE BB
T T T T T T T T T T T T T T T T T
245 8.5 8.0 75 7.0 6.5 6.0 55 5.0 4.5 4.0 3.5 3.0 2.5 2.0 1.5 1.0 ppm
246 Fig. S-7. 'H-NMR spectrum of 4 (400 MHz, CDCls).
247
248
249
250
|y N Z2
| |

251 21IO 260 1;]0 1é0 ﬂI'O 1€I$0 1;0 14‘10 1:;0 1&0 1‘;0 1(I)0 9I0 8‘0 7‘0 6‘0 5I0 4|0 3I0 2‘0 1I0 (‘) Ippm

252 Fig. S-8. $3C-NMR spectrum of 4 (100 MHz, CDCls).

10



253
254

255
256

257

258
259

| Lo

4.97

T T T T T T T T
90 85 80 75 70 65 60 bH5 50 45 40 35 30 25 20 15 1.0 05 ppm

Fig. S-9. *H-NMR spectrum of 14 (400 MHz, CDCls).

1
1
125,18
1
127,61

N\ N7

T

T T T T T T T T T T T T T T T T T T T
190 180 170 160 150 140 130 120 110 100 20 80 70 60 50 40 30 20 ppm

Fig. S-10. *C-NMR spectrum of 14 (100 MHz, CDCls).

11



e OCgHy7
A
OH
5
260 I 7:0 6‘.5 5!0 5:5 5!0 4.|5 4!0 3.‘5 3!0 2.‘5 210 1.‘5 1.IO 0!5 U.IO ppmI
261 Fig. S-11. *H-NMR spectrum of 5 (400 MHz, CDCls).
262
263
264
I | S/ N2

1;0 18‘0 1"10 1;0 15‘0 14‘10 13IO 150 1‘;0 10‘0 9!0 BIO 7‘0 6‘0 5I0 4‘0 3I0 2‘0 ‘ |:|pmI
265
266 Fig. S-12. *C-NMR spectrum of 5 (100 MHz, CDCls).

267

12



268
269

270
271
272

273

274
275

276

OCyH
. o) 9119
o !
© OBn
15
‘B{D 7|0 IE{O SIO II AIO 3!0I o IETO 1!(.31
PPM
Fig. S-13. *H-NMR spectrum of 15 (250 MHz, CDCls).
\
l
[ ]
[
I i | I J
| l I H i
1é0 iéO 1:10 150 I 160 B{O SIO 4i0 EID ‘
PPM

Fig. S-14. *C-NMR spectrum of 15 (63.9 MHz, CDCls).

13



PRI
.26

OCgyH
&OZJ o
o=,
© OH
6
I rBf{) o I7!0I C ISYOY o ‘550‘ " '450l o IBI,OY o ’230' ‘i!D
PPM
277
278 Fig. S-15. *H-NMR spectrum of 6 (250 MHz, CDCls).
279
280
281
|
|
\
|
\
| 01t N ‘
I | | T I
: 1 éO 1 éo 1 ;0 i éo ééa Blﬂ 5‘0 4‘0 alo
282

283 Fig. S-16. *C-NMR spectrum of 6 (63.9 MHz, CDCls).



284
285

286

287

288
289

290

PPM

1.26864

PPM

BS23/68, CUCL3, 1.11.05.MP.

175.287

T
3.0 2.0 1.
PPM

Fig. S-17. *H-NMR spectrum of 16 (250 MHz, CDCls).

137.149

140 120 100 80 60 40 20

. S-18. BC-NMR spectrum of 16 (63.9 MHz, CDCls).

15



16

. o OClOH21 —
A
OH
7
[ { )
[T 1] J J
291 I7!0'I"6{OIII 510"";;3""3!0 "'210""1!0"-
292 Fig. S-19. *H-NMR spectrum of 7 (250 MHz, CDCls).
293
294
295
i g mrhnont
' ‘-HEV//
f
1;“} . T léﬂ . ' '.:ﬂ:l ) ' . !‘éﬂ - ’ . I‘IJ-G EIESI.. ) Elﬂ I ' ’ d“l:l ’ ?.I:l

296
297 Fig. S-20. 3C-NMR spectrum of 7 (63.9 MHz, CDCls).

298



299

300
301

302

303

304

305
306

Fig. S-21. *H-NMR spectrum of 17 (400 MHz, CDCls).

Y, N\ZZN

|

T T T T T T T T T T T T T T T T T T T T T T T
210 200 190 180 170 160 150 140 130 120 110 100 9 80 70 60 50 40 30 20 10 O ppm

Fig. S-22. *C-NMR spectrum of 17 (100 MHz, CDCls).

17



307
OC4H
. ') 111123
oL
© OH
8
9‘0 BIS SIO 7‘5 7|0 6‘5 610 5‘5 5IO 4?5 4|0 3:5 3‘0 2|5 2‘0 1|5 1‘0 0.|5 ppn|1
308
309 Fig. S-23. H-NMR spectrum of 8 (400 MHz, CDCls).
310
311
312
| N\ SN/
21‘0 2(I)0 1;)0 1%;0 1';0 1f‘1‘v0 15‘0 140 1:;0 1’."0 11ID 160 9I0 8‘0 75 6;0 SID 4‘0 3|0 2}.1 ‘Ih (; prm
313

314 Fig. S-24. *C-NMR spectrum of 8 (100 MHz, CDCls).

18



OCyoHys

AL

OBn
18

315
316 Fig. S-25. *H-NMR spectrum of 18 (400 MHz, CDCls).
317
318
319
2 N\ S
21|0 260 19‘0 1&0 1".’0 1&0 1;0 14‘10 1:;0 1;0 11|0 160 9|0 8‘0 7|0 GIO 5‘0 4|0 3|0 ZL:) 1‘0 L;l ‘ppm
320

321 Fig. S-26. *C-NMR spectrum of 18 (100 MHz, CDCls).

19



“--QJOCQHZS
o,
© OH
9
LJL_

8‘5 SIO 7‘5 7I0 6.‘5 6|0 5‘5 5|0 4.‘5 4‘0 3|.5 3|0 2‘5 2!0 1|5 I ppm
322
323 Fig. S-27. *H-NMR spectrum of 9 (400 MHz, CDCls).
324
325
326

| v/ NS

15‘10 1;0 1'."0 1&0 1;0 1¢‘|I-D 1;0 1‘20 11‘0 1(I)0 9‘0 BIO 7‘0 SIO 5|0 4‘0 3‘0 2I0 ‘

327

328 Fig. S-28. *C-NMR spectrum of 9 (100 MHz, CDCls).



-

I 8:5 8!0 7.‘5 7I.0 6.‘5 6:0 5‘.5 5‘0 4.‘5 4.‘0 3:5 310 215 2.‘0 1:5 1.IO I ppm
329
330 Fig. S-29. *H-NMR spectrum of 19 (400 MHz, CDCls).
331
332
333
' IV el
L
| | i
2‘;0 260 1;0 1iI30 1_II'0 1‘;0 15‘0 1‘;-0 1(‘30 12‘0 1‘:0 1!I)0 95 BID 7ID 6‘0 5‘0 4:0 3IU 2I0 1I0 (IJ I|:l|:’m
334
335 Fig. S-30. *C-NMR spectrum of 19 (100 MHz, CDCls).

21



OCq3Hy7

.
o=

O
OH

FEEE A B EE A
Bl5 8.IO 7!5 7!0 6!5 G.‘O 5l5 5.|0 4‘.5 4!0 3.‘5 3l0 2.I5 2‘.0 1!5 1!0 | ppm
336
337 Fig. S-31. *H-NMR spectrum of 10 (400 MHz, CDCls).
338
339
340
|
l
U
210 200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 0  ppm
341
342 Fig. S-32. *C-NMR spectrum of 10 (100 MHz, CDCls).

22



o=
Fn_cn
olo

8.0 7.5 7.0 6.5 6.0 5.5 5.0

4

T 1
5 4.0 3.5 3.0 25 2.0 15 1.0 0.5 ppm

343
344 Fig. S-33. *H-NMR spectrum of 2 (400 MHz, acetone-ds).
345
346
347
| I R
1;0 1;0 1ITD 1éD 15‘0 1£‘IO 1:;0 1;0 11[0 ‘HIJO 95 8‘0 7‘0 G}J 5I0 410 3I0 2[0 I ppm
348
349 Fig. S-34. *C-NMR spectrum of 2 (100 MHz, acetone-ds).

350

23



351

352

353
354
355
356
357
358

359

360
361
362

24

SAR ANALYSIS

TABLE S-1. Cytotoxicity data for SAR analysis.

ICso (uM) 2, 72 h

Compounds /5> 1160 Jurkat  Raji _MCF7 MDAMB231  Hela  AB49
1 206 22461 249 2342 5127  598.66 78531  2.36
2 269 997 9.51 740 964 0.24 5.22 31.45
3 070 491 8.87 111 1234 1562 354 243
4 102 110 1153 598  2.38 9.76 056 443
5 074  0.68 1978 425 034 28.70 341 419
6 861" 153"  6.64° 725 10236  296.78 9.59°  0.92
7 1250 014°  10327° 7636 89.36  112.36 0300  29.05
8 018 183 1626 279 228 26.57 411 7.72
9 346  8.25 8.02 352 531 7.63 2.25 3.96
10 487  3.96 4.29 488 1536  36.47 1032 0.025

2 |Csy is the concentration of compound required to inhibit the cell growth by 50% compared to an untreated control. Values are means of
three independent experiments. Coefficients of variation were less than 10%.

® Taken from reference 22.

The structure-activity relationships were accessed as follows: the 1Cso values of two
compounds were compared, and the A log ICso was calculated (A log ICsp is a difference
between the log ICso values of an analogue and the corresponding control compound).
Positive A log ICso values show a decrease of antiproliferative activity, whereas negative
values indicate an increase in the activity upon the structural modification being considered.
The results are presented in Figure S-35.
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Fig. S-35. SAR Analysis. Influence of: (A) replacement of the hydroxybenzyl group in 1 with an
alkoxymethyl chain; (B) introduction of an alkyl chain at the 7-OH position in molecule 2; (C)
increasing the number of carbon atoms in the side chain of analogues 3-10.



