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General. Solvents were distilled from the appropriate drying agents before use. Unless
stated otherwise, all reactions were carried out under a positive pressure of argon and were
monitored by TLC on silica gel 60,& (0.25 mm, E. Merck). Spots were detected under UV
light or by charring with 10% 50, in ethanol. Solvents were evaporated under reduced
pressure and below 4Q (bath). Organic solutions of crude products were dried over anhydrous
Na,SO,. Column chromatography was performed on silica gel 60 (4M%0 The ratio
between silica gel and crude product ranged from 100 to 50:1 (w/w). Optical rotations were
measured at 22 °C. Melting points are uncorrectedd NMR spectra were recorded at 400 or
500 MHz, and chemical shifts are referenced to either TMS (0.0, £DLCekxternal dioxane
(3.75, DO). *C NMR spectra were recorded at 125 MHz, g&@dchemical shifts are referenced
to CDCL, (77.00, CDC)) or external dioxane (68.11,0). Elemental analyses were performed
by Atlantic Microlab Inc., Norcross, GA. Melting points are uncorrected. Electrospray mass
spectra were recorded on samples suspended in THF @HCHAcceptors8-13, andl5 were
prepared as previously reported¢cceptord4, and 16 as described below. Product yields from
glycosylation reactions are given in Table 1.

p-Tolyl 2,3-anhydro-5-O-benzoyl-1-thio-a-D-lyxofuranoside (2). Compound? (2.0 g,

7.8 mmol), triphenylphosphine (5.2 g, 20 mmol), and benzoic acid (1.42 g, 12 mmol) were
dissolved in tetrahydrofuran (50 mL) and the solution was cooled to 0 °C.
Diisopropylazodicarboxylate (3.86 mL, 19.5 mmol) was added dropwise over a period of 10
min. After complete addition, the reaction mixture was allowed to warm to room temperature
and was stirred for 45 min. The solution was subsequently concentrated to yield a crude oil
which upon trituration with cold diethyl ether precipitated triphenylphosphine oxide. The solid
was filtered off and the filtrate was concentrated. The resulting oil was purified by
chromatography (hexanes/EtOAc, 5:1) to ob®i({2.10 g, 82%) as a white crystalline solJ:

0.69 (hexanes/EtOAc, 3:1)a], +125.4 (c 1.1, CHC)); mp 60-61 °C; 'H NMR (500 MHz,
CDCl,, &) 8.07 (dd, 2 H) = 7.1, 0.9 Hz), 7.60 (dd, 1 B,= 7.4, 7.3 Hz), 7.477.43 (m, 4 H),

7.13 (d,J =8.0 Hz, 2 H), 5.52 (s, 1 H), 4.56 (dd, 1+ 11.3, 5.7 Hz), 4.52 (dd, 1 H,=11.3,

5.7 Hz), 4.29 (dd, 1 H,3 5.8 Hz), 3.95 (d, 1 H} = 2.8 Hz), 3.84 (d, 1 H,3 2.8 Hz), 2.34 (s, 3

H); *C NMR (125.7 MHz, CDGJ ) 166.0, 138.2, 133.2, 133.1, 129.8, 129.6, 129.5, 128.4,
128.3, 87.0, 74.0, 62.2, 57.5, 55.5, 21.0. Anal. Calcd f¢t ¢O,S: C, 66.66, 5.26. Found: C,
66.48; H, 5.34.
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2,3-anhydro 5-0-benzoyla-D-lyxofuranosyl p-tolyl (R/S) sulfoxide (3). To a solution
of 2 (1.0 g, 2.92 mmol) in C}Cl, (20 mL) at -78C was addedh-chloroperbenzoic acid (0.55 g,
3.21 mmol). After stirring for 2 h the reaction mixture was warmed to room temperature and
stirred for 30 min. The reaction mixture was washed with a saturated solution of NardEO
then water. The organic layer was dried, filtered, and concentrated to yield a crude oil which
was purified by chromatography (hexanes/EtOAc, 2:1) to provide the title comp8uUrast
(0.400 g, 40%) and 3 Slow (0.452 g, 38%) as white crystalline solids.
(3 Fast) R 0.36 (hexanes/EtOAc, 1:1)1]}, -188.8 (c 1.5, CHCI); mp 71-72°C; *H NMR (500
MHz, CDCl, &) 8.11 (dd, 2 H)=7.4, 7.1 Hz), 7.61 (dd, 1 H,= 7.4, 7.3 Hz), 7.63 (d, 2 H,=
8.2 Hz), 7.50 (dd, 2 Hl = 7.4 Hz, 7.1 Hz), 7.40 (d, 2 H,= 8.2 Hz), 4.79 (s, 1 H), 4.74 (dd, 1 H,
J=5.9, 5.9 Hz), 454 (dd, 2 H.= 5.7, 1.7 Hz), 4.07-4.05 (m, 2 H), 2.48 (s, 3 ¥J. NMR
(125.7 MHz, CDC], 9) 166.9, 142.2, 136.5, 133.3, 130.2, 129.7, 129.6, 128.4, 124.2, 96.1, 77.7,
62.4, 56.1, 55.2, 21.4. Anal. Calcd forl€,;0:S: C, 63.68, 5.02. Found: C, 63.44; H, 5.06.
(3 Slow R 0.31 (hexanes/EtOAc, 1:1j]f +196.0 (c 3.0, CHCI); mp 65-66°C; *H NMR (500
MHz, CDCJ, o) 8.06 (dd, 2 HJ) = 7.4, 7.1 Hz), 7.63-7.61 (m, 3 H), 7.49 (d, 24 7.4, 7.1
Hz), 7.37 (d, 2 H, ¥ 8.2 Hz), 4.88 (s, 1 H), 4.64 (dd, 1 H7 6.1, 6.0 Hz), 4.49-4.42 (m, 2 H),
4.26 (d, 1 HJ = 2.8 Hz), 4.00 (dd, 1 H} = 2.8, 0.8 Hz), 2.46 (s, 3 HFC NMR (125.7 MHz,
CDCl,, 0) 166.0, 142.5, 136.2, 133.2, 129.9, 129.7, 129.6, 128.4, 125.2, 94.7, 78.7, 62.3, 56.5,
56.3, 21.5. Anal. Calcd for,(H,,0.S: C, 63.68, 5.02. Found: C, 63.49; H, 5.05.
General Procedures for Glycosylations

Method A: To a mixture of the alcohol (0.5 mmol, vacuum dried overnight), d&dnor
(0.6 mmol) and 4 A molecular sieves (0.1 g) was addedCGH10 mL). The mixture was
cooled to -40 °C and thed-iodosuccinimide (0.6 mmol) and silver triflate (0.15 mmol) were
added. After stirring for 15-30 min at this temperature, the reaction mixture turned dark
red/brown and then triethylamine was added. The reaction mixture was then diluted y@th CH
and filtered through Celite. The filtrate was concentrated to give a crude residue which was
purified by chromatography to obtain the product.

Method B: Donor3 (0.5 mmol), 2,6-ditert-butyl-4-methyl pyridine (2.0 mmol), 4 A
molecular sieves (0.1 g) were dried overnight under vacuum in the preseng®..ofT® this
mixture was added CEIl, (10 mL) and the reaction mixture was cooled to -78 °C. Triflic

anhydride (0.6 mmol) was added and the mixture was allowed to stir for 10 min. A solution of
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the vacuum dried alcohol (0.6 mmol) in g3, (1.0 mL) was added via syringe dropwise over 5
min. After 15 min, the reaction mixture turned dark brown/green and a saturated solution of
NaHCO, was added and then the solution was allowed to warm to room temperature. The
resulting solution was filtered through Celite, dried, filtered, and concentrated to yield a crude oil
which was purified by chromatography to obtain the product.

Methyl 5-0O-(2,3-anhydro$-D-lyxofuranosyl)-2,3-anhydro-a-D-lyxofuranoside (14).

The compound was isolated after Zemplen deacylatoddnmethyl 50-(5-O-benzoyl-2,3-
anhydroe-D-lyxofuranosyl)-2,3-anhydro-D-lyxofuranosidé Chromatography
(hexanes/EtOAc, 3:1) yielded the product as a white sdtid.15 (hexanes/EtOAc, 2:1]b
+46.9° (c 0.6, CHCJ); mp 113-114C; 'H NMR (500 MHz, CDC]J, 8) 5.30 (s, 1 H), 5.14 (s, 1
H), 4.19-4.15 (m, 2 H), 3.93-3.86 (m, 3 H), 3.76 (d, 1 H,2.8 Hz), 3.74 (d, 1 H] = 2.8 H2),
3.72-3.66 (m, 3 H), 3.42 (s, 3 HJC NMR (125.7 MHz, CDCJ 8) 102.6, 102.0, 76.8, 75.0,
66.9, 62.1, 56.6, 56.0, 54.6, 54.5. HRMS (ESI) calcd for (M+Nghji §O,: 283.0794, found
283.0796.

Methyl 3,5-di-O-benzyla-D-arabinofuranoside (16). To a solution of methyl &-
benzyl-2,3-anhydre-D-lyxofuranosidé (1.2 g, 0.5 mmol) dissolved in dry DMF (5 mL) was
added 1M sodium benzylate in benzyl alcohol (1.0 mL, 1.0 mmol) The reaction mixture was
stirred at 100 °C for 2.5 h and then cooled and neutralized with acetic acid. The excess benzyl
alcohol was removed by vacuum distillation and the crude oil was purified by chromatography
(hexanes/EtOAc, 2:1) to yield tHes (1.5 g, 84%) as a colorless di¥; 0.36 (hexanes/EtOAc,

2:1); [a]p +125.4° (¢ 1.2, CHC)); 'H NMR (500 MHz, CDC]J, 8) 7.33-7.24 (m, 10 H), 4.89 (s,
1H), 4.68 (d, 1 H)=12.3Hz),4.60 (d, 1 H,=11.8 Hz), 452 (d, 1 H, = 12.3 Hz), 4.45(d, 1
H,J=11.8 Hz), 4.25 (dd, 1 H,=5.2, 2.5 Hz), 4.11 (d, 1 H,= 10.6 Hz), 3.83 (d, 1 H} = 2.8
Hz), 3.64 (dd, 1 H) = 10.3, 2.3 Hz), 3.43 (dd, 1 H= 10.4, 2.4 Hz), 3.41 (s, 3 H), 3.29 (d, 1 H,
J=10.9 Hz);*C NMR (125.7 MHz, CDC]J &) 138.1, 137.4, 128.9, 128.8, 128.4, 128.3, 128.2,
110.9, 85.3, 83.9, 78.3, 74.1, 72.5, 70.1, 55.6. HRMS (ESI) calcd for (M+Nd),QG:
367.1521, found 367.1530.

n-Octyl 2,3-anhydro-5-0O-benzoyl3-D-lyxofuranoside (17). The compound was
isolated after chromatography (hexanes/EtOAc, 6:1) as a colorledk 0146 (hexanes/EtOAc
3:1); [a], -34.8 (c 0.9, CHC)); *H NMR (500 MHz, CDCJ, &) 8.08 (d, 2 HJ = 7.1 Hz), 7.57
(dd, 1H,J=7.4,7.3Hz),7.43(dd,2d,=7.9, 7.6 Hz), 5.13 (s, 1 H), 4.55 (d, 1H; 6.2 HZz),
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4.20 (ddd, 1 HJ)=6.2, 6.1, 0.8 Hz), 3.83.78 (m, 2 H) 3.75 (d, 1 H,3 2.9 Hz), 3.683.57 (m,

1 H) 1.651.26 (m, 12 H), 0.87 (t, 3 Hl = 6.8 Hz );**C NMR (125.7 MHz, CDGJ ) 166.2,

133.1, 129.8, 129.7, 128.4, 101.6, 73.9, 69.8, 63.1, 55.8, 54.8, 31.8, 29.7, 29.3, 29.2, 25.9, 22.6,
14.1,J.,, = 164.1 Hz. HRMS (ESI) calcd for (M+Na)#.,,0- 371.1829, found 371.1798.

Cyclohexyl 2,3-anhydro-50-benzoyl{-D-lyxofuranoside (18). The compound was
isolated after chromatography (hexanes/EtOAc, 6:1) as white sBJi0.42 (hexanes/EtOAc,
3:1); [o], -57.6 (c 1.4, CHCY); mp 74-75°C; '"H NMR (500 MHz, CDCJ, 8) 8.12 (d, 2 HJ =
7.1 Hz), 7.61 (dd, 1 H} = 7.4, 7.3 Hz), 7.45 (dd, 2 H,= 7.9 Hz, 7.6 Hz), 5.26 (s, 1 H), 4.59
(dd, 2 H,J=6.0, 3.0 Hz), 4.22 (ddd, 1 H,= 6.3, 6.2, 0.9 Hz), 3.80 (dd, 1 Bi= 2.9, 0.9 Hz),

3.75 (d, 1 HJ = 2.9 Hz), 3.753.65 (m, 1 H), 1.951.18 (m, 10 H);*C NMR (125.7 MHz,
CDCl, 9) 166.2, 133.1, 129.9, 129.7, 128.4, 100.3, 76.7, 73.9, 63.1, 56.4, 54.7, 33.4, 32.4, 25.5,
24.2,Jc,.4,= 163.1 Hz. Anal. Calcd for,@H,,0.: C, 67.91, 6.97. Found: C, 67.89; H, 7.01.

t-Butyl 2,3-anhydro-5-O-benzoyl$-D-lyxofuranoside (19). The compound was
isolated after chromatography (hexanes/EtOAc, 8:1) as arRpil.52 (hexanes/EtOAc, 4:1);

[a]p -61.8 (c 1.2, CHC)); *H NMR (500 MHz, CDC]J, 8) 8.10 (d, 2 HJ = 7.1 Hz), 7.60 (dd, 1
H,J=7.4,7.3Hz),7.48 (dd, 2 4,=7.9, 7.6 Hz), 5.32 (s, 1 H), 46256 (m, 2 H), 4.19 (dd, 1
H,J=6.9, 0.7 Hz), 3.78 (d, 1 H,= 2.8 Hz), 3.70 (d, 1 H] = 2.8 Hz), 1.33 (s, 9 H}?C NMR
(125.7 MHz, CD(}, ) 166.6, 133.5, 130.3, 130.1, 128.8, 96.9, 76.1, 74.3, 63.5, 57.6, 54.7, 28.9,
Jern = 164.5 Hz. HRMS (ESI) calcd for (M+Na) &,,0; 315.1208, found 315.1206.

Also obtained was the correspondimgglycoside as an oil:R; 0.81 (hexanes/EtOAc,
2:1); [a], +7.2° (c 0.7, CHC)); *H NMR (500 MHz, CDC], &) 8.07 (d, 2 HJ = 7.1 Hz), 7.56
(dd, 1 HJ=7.4,7.3Hz),7.45(dd, 2 4,=7.9, 7.6 Hz), 5.38 (s, 1 H), 4.55-4.44 (m, 2 H), 4.34
(dd, 1 H,J=6.0, 5.8 Hz), 3.81 (d, 1 H,= 2.8 Hz), 3.58 (d, 1 Hl = 2.8 Hz), 1.28 (s, 9 H)*C
NMR (125.7 MHz, CDC], o) 166.1, 141.9, 133.7, 129.9, 129.7, 129.4, 95.9, 75.3, 73.3, 62.8,
545, 29.7,3¢c;.; = 174.1 Hz. HRMS (ESI) calcd for (M+Na),#,,0; 315.1208, found
315.1204.

Methyl 5-0-(2,3-anhydro-50-benzoylB-D-lyxofuranosyl)-2,3-anhydro-a-D-
lyxofuranoside (20). The compound was isolated after chromatography (hexanes/EtOAc, 3:1)
as a white solid:R 0.29 (hexanes/EtOAc, 1:1); mp 94-%95; [a], -5.4° (c 1.5, CHC)); 'H
NMR (500 MHz, CDC]J, 8) 8.06 (dd, 2 HJ) = 8.5, 0.9 Hz), 7.56 (ddd, 1 H= 8.6, 8.6, 1.2 Hz,
1H), 7.45 (dd, 2 H, ¥ 7.8, 7.6 Hz), 5.23 (s, 1 H), 4.97 (s, 1 H), 4.57 (dd, 2 6.4, 0.7 Hz),
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4.25 (dd, 2 HJ = 10.4, 5.2 Hz), 4.02 (dd, 1 H,= 10.4, 5.5 Hz), 3.88.77 (m, 4 H), 3.64 (d, 1

H, J = 2.9 Hz), 3.42 (s, 3 H}?C NMR (500 MHz, CDC)) 5 166.7, 133.6, 130.2, 128.9, 102.8,
102.2, 75.7, 74.7, 68.2, 63.5, 56.5, 56.2, 56.0, 55.4, 34.6,= 165.9, 172.8 Hz. Anal. Calcd
for C;gH,0q: C, 59.34, 5.49. Found: C, 59.07; H, 5.52.

n-Octyl 5-O-(2,3-anhydro-5-O-benzoyl{-D-lyxofuranosyl)-2,3-di-O-benzoyl«a-D-
arabinofuranoside (21). The compound was isolated after chromatography (hexanes/EtOAc,
4:1) as a clear 0il:R; 0.61 (hexanes/EtOAc, 2:1)x]L, +96.8 (c 1.6, CHCL); *H NMR (500
MHz, CDCL, 9) 8.128.09 (m, 6 H), 7.617.46 (m, 9 H), 5.52 (d, 1 H,= 1.3 Hz), 5.46 (d, 1 H,
J =4.7 Hz), 5.35 (s, 1 H), 5.30 (s, 1 H), 4.59 (d, 2JH; 11.0 Hz), 4.54-4.51 (m, 1 H),
4.32-4.26 (m, 2 H), 4.08 (dd, 1 H,= 11.1, 6.3 Hz), 3.84 (m, 2 H), 3.57-3.55 (m, 1 H),
1.69-1.29 (m, 12 H), 0.92 (t, 3 H,= 3.6 Hz);"*C NMR (125.7 MHz, CDG| &) 166.2, 165.7,
165.4, 133.4, 133.3, 133.1, 130.1, 129.9, 129.8, 129.7, 129.4, 129.3, 128.5, 128.4, 128.3, 105.,7,
101.5, 82.0, 81.6, 77.6, 74.1, 68.2, 67.5, 63.0, 55.7, 54.8, 31.8, 29.6, 29.4, 29.3, 26.2, 22.6, 14.1,
Jerny = 166.0 Hz. HRMS (ESI) calcd for (M+Na)#8,,0,, 711.2776, found 711.2832.

Also obtained was the correspondimgglycoside as an oil:R; 0.76 (hexanes/EtOAc,
2:1); [a], +31.27° (c 0.6, CHC})); 'H NMR (500 MHz, CDCJ, &) 8.11-8.08 (m, 6 H), 7.64-7.58
(m, 3 H), 7.50-7.45 (m, 6 H), 5.54 (d, 1 Hx 4.8 Hz), 5.50 (d, 1 Hl = 1.2 Hz), 5.31 (s, 1 H),
5.28 (s, 1 H), 4.56-4.50 (m, 2 H), 4.44-4.40 (m, 2 H), 4.19 (d,1=H,1.2, 4.3 Hz), 3.98 (dd, 1
H,J=11.2, 3.4 Hz), 3.84-3.79 (m, 1 H), 3.72 (d, 1JH; 2.8 Hz), 3.67 (d, 1 H] = 2.8 Hz),
3.59-3.55 (m, 1 H), 1.72-129 (m, 12 H), 0.91 (t, 3JH; 3.5 Hz). *C NMR (125.7 MHz,
CDCl,, d) 166.6, 166.1, 165.7, 133.9, 133.8, 133.5, 130.3, 130.2, 130.1, 129.9, 129.7, 128.9,
128.8, 128.7, 106.0, 101.9, 82.4, 82.3, 77.1, 74.6, 67.9, 67.4, 63.2, 56.6, 54.4, 32.2, 29.9, 29.8,
29.6, 26.5, 23.0, 14.9.,,,,= 173.7 Hz. HRMS (ESI) calcd for (M+Na),§,,0,, 711.2781,
found 711.2781.

Methyl 5-0-(2,3-anhydro$-D-lyxofuranosyl)-g-D-galactofuranoside (22, deO-
benzoylated. In order to purify the disaccharide from other organic Ho_ OCH,
impurities, the benzoyl esters were removed by standard Zemplén
deacylatior. The compound was isolated after chromatography o 0 OH
(CHCIL/CH;OH, 10:1) as a colorless 0iR; 0.15 (CHCJ/CH,0OH, 10:1);

[a]p -63.2 (c 0.9, CHOH); 'H NMR (400 MHz, DO, ) 5.24 (s, 1 H), 4.88 (s, 1 H), 4.15-3.81
(m, 8 H), 3.81-3.63 (m, 3 H), 3.43 (s, 3 M NMR (125.7 MHz, DO, &) 108.7, 103.0, 102.9,
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83.9, 81.7, 81.2, 77.6, 77.1, 76.8, 74.8, 71.7, 71.6, 70.9, 69.9, 60.8, 56.4, 56.1.,55.4,
165.3 Hz.. HRMS (ESI) calcd for (M+Na),£1,,0,: 331.0999, found 331.0978.

Methyl 6 -O-(2,3-anhydro-D-lyxofuranosyl)-2,3,4-tri-O-benzyl-a-D-
mannopyranoside (23, de©-benzoylated. In order to purify the disaccharide from other
organic impurities, the benzoyl esters were removed by standard Zemplén deaéyl@tien.
compound was isolated after chromatography (hexanes/EtOAc, 4:1) a
a colorless oil: R 0.55 (hexanes/EtOAc, 2:1)a]p +26.2°(c 2.9, Hom Bn
CHCI,); '"H NMR (500 MHz, CDC], 8) 7.40-7.26 (m, 15 H), 5.23 (s, 1 BnBO:)O%k
H), 4.94 (d, 1 HJ = 11 Hz), 4.76-4.75 (m, 3 H), 4.67 (d, 1+ 11.0 OCHa
Hz), 4.61 (s, 1 H), 4.10 (dd, 1 B~=11, 1.4 Hz), 3.97-3.93 (m, 4 H), 3.67 (dd, 1JH, 10.1, 2.9
Hz), 3.34 (s, 3 H), 2.20 (br s, 1 HJC NMR (125.7 MHz, CDCJ d) 138.5, 138.4, 138.1, 128.3,
127.8, 127.6, 127.6, 127.5, 127.4, 101.6, 98.9, 80.7, 76.3, 74.8, 74.7, 74.3, 72.5, 72.0, 71.4, 67.8,
61.7, 55.1, 54.6, 54.4¢,,, = 166.0, 166.2. HRMS (ESI) calcd for (M+Na),&,,0,: 601.2414,
found 601.2432.

Methyl 6- 0O-(2,3-anhydro-5-O-benzoyB-D-lyxofuranosyl)-2,3,4-tri-O-benzyl-a-D-
galactopyranoside(24). The compound was isolated after chromatography (hexanes/EtOAc,
4:1) as a colorless 0ilR: 0.43 (hexanes/EtOAc, 2:11], +9.1° (c 1.0, CHC)); *H NMR (500
MHz, CDCL, 6) 8.10 (dd, 2 H) = 7.4, 7.3 Hz, 2 H), 7.60 (dd, 1 Bi= 7.1, 7.0 Hz), 7.49-7.30
(m, 17 H), 5.17 (s, 1 H), 5.00 (d, 1 Bi= 11.2 Hz), 4.89 (dd, 2 H,= 11.7, 2.2 Hz), 4.78-4.68
(m, 4 H), 4.60-4.53 (m, 2 H), 4.25 (ddd, 1 H= 6.7, 6.7, 6.0 Hz), 4.09-4.07 (m, 1 H),
4.00-3.98 (m, 3 H), 3.89 (dd, 1 Bi= 10.3, 5.5, Hz), 3.81-3.78 (m, 2 H), 3.75 (d, 1JH, 3.0
Hz), 3.44 (s, 3 H);°C NMR (125.7 MHz, CDC] 9) 166.1, 138.7, 138.6, 138.5, 122.1, 129.7,
129.6, 128.3, 128.1, 127.6, 127.5, 127.4, 102.0, 98.8, 79.0, 76.3, 75.3, 74.7, 74.2, 73.5, 73.3,
69.6, 68.9, 63.1, 55.7, 55.3, 54.8;,,, = 166.3, 172.1. HRMS (ESI) calcd foM{Na)
C,oH4.0:0 705.2676, found 705.2673.

Methyl 3 -0-(2,3-anhydro-50-benzoytp-D-lyxofuranosyl)-3-O-benzyl-4,6O-
benzylideneea-D-glucopyranoside(25). The compound was isolated after chromatography
(hexanes/EtOAcC, 4:1) as a white solig: 0.36 (hexanes/EtOAc, 2:1); mp 94-95; [a], -75.C°
(c 1.3, CHC)); '"H NMR (500 MHz, CDCJ, ) 8.09 (dd, 2 H, ¥ 7.4, 7.3 Hz), 7.57-7.30 (m, 13
H), 5.59 (s, 1 H), 5.40 (s, 1 H), 4.91 (d, 1+ 12.1 Hz), 4.79 (d, 1 H,3 12.1 Hz), 4.66—4.60
(m, 3 H), 4.33-4.18 (m, 3 H), 3.87-3.50 (m, 7 H), 3.40 (s, 3)NMR (125.7 MHz, CDC]|
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0) 166.1, 137.9, 137.3, 133.0, 129.7, 129.6, 128.6, 128.5, 128.3, 128.1, 128.0, 127.9, 125.8,
103.7, 100.9, 98.9, 80.1, 78.8, 78.7, 74.2, 73.7, 68.8, 63.0, 62.4, 56.2)55,%; 168.0, 163.5
Hz. HRMS (ESI) calcd for (M+Na) £H;0,,: 613.2050, found 613.2048.

Also obtained was the correspondimglycoside as a white solid. THed and“*C NMR
spectra were identical to those previously reported for this compound.

Methyl 5-0-[5-0O-(2,3-anhydro-50-benzoyl$-D-lyxofuranosyl)-2,3-anhydro-oa-D-
lyxofuranosyl]-2,3-anhydro-a-D-lyxofuranoside (26). The compound was isolated after
chromatography (hexanes/EtOAc, 2:1) as white sdRd).18 (hexanes/EtOAc, 1:.13g]p +11.8
(c 0.9, CHC})); mp 123-124C; '*H NMR (500 MHz, CDCJ, &) 8.10 (dd, 2 H, ¥ 7.4, 7.3 Hz),
7.61(d, 1 HJ=7.3Hz), 7.48 (dd, 2 H = 7.8, 7.6 Hz), 5.26 (s, 1 H), 5.17 (s, 1 H), 4.98 (s, 1
H), 4.60 (d, 2 HJ = 6.1 Hz), 4.33-4.27 (m, 2 H), 4.20 (dd, 13 7.1, 5.6 Hz), 4.04 (dd, 1 H,
= 10.5, 5.6 Hz), 3.94 (dd, 1 H,= 10.5, 5.6 Hz), 3.85 (dd, 1 H,= 10.5, 6.6 Hz), 3.83 (br s, 3
H), 3.78 (d, 1 H,) = 2.9 Hz), 3.74-3.70 (m, 3 HJC NMR (125.7 MHz, CDCJ 9) 166.2, 133.1,
129.8, 129.7, 128.8, 102.2, 101.8, 101.7, 75.5, 74.6, 74.3, 67.6, 66.4, 63.0, 56.3, 56.1, 55.8, 55.6,
54.9, 54.2, 54.1)c,.,,= 166.9, 174.3, 173.7 Hz. HRMS (ESI) calcd for (M+NaHzO;:
501.1373, found 501.1372.

Methyl 3-0-(2,3-anhydro-50O-benzoyl$-D-lyxofuranosyl)-2,4,6-tri-O-benzyla-D-
gulopyranoside(27). The compound was isolated after chromatography in (hexanes/EtOAc,
1:1) as a colorless o0ilR. 0.26 (hexanes/EtOAc, 2:14], +26.% (c 1.2, CHC}); *H NMR (500
MHz, CDCL, 6) 8.10 (d, 2 HJ = 8.0 Hz), 7.61 (dd, 1 H} = 7.3, 7.3 Hz), 7.48-7.26 (m, 17 H),
5.45 (s, 1 H), 4.94 (dd, 1 B,= 3.7, 3.7 Hz), 4.80-4.77 (m, 2 H), 4.73 (d, 1J4 3.9 Hz), 4.70
(d, 1 H,J=3.4 Hz), 4.60 (d, 2 H] = 6.0 Hz), 4.47 (d, 1H] = 12.0 Hz), 4.45 (d, 1 Hl = 12.0
Hz), 4.35 (dd, 1 HJ = 6.7, 5.7 Hz), 4.22 (dd, 1 H, = 6.0, 5.8 Hz), 3.88-3.83 (m, 2 H),
3.81-3.79 (m, 2 H), 3.60 (dd, 1 Bl= 9.9, 2.9 Hz), 3.48 (s, 3 HC NMR (125.7 MHz, CDGCJ|
0) 166.6, 138.8, 138.5, 133.6, 130.1, 128.9, 128.8, 128.7, 128.4, 128.3, 128.2, 128.0, 127.8,
101.0, 98.6, 77.3, 73.7, 72.8, 72.2, 71.9, 69.9, 68.6, 65.5, 63.3, 56.2, 55.0.549,169.9,
164.9 Hz HRMS (ESI) calcd for (M+Na),{1,,0,,: 705.2676, found 705.2654.

Also obtained was the correspondingjlycoside as an oiR; 0.40 (hexanes/EtOAc, 2:1);

'H NMR (500 MHz, CDCJ, ) 8.10 (d, 2 HJ = 8.0 Hz), 7.61 (dd, 1 H] = 7.3, 7.3 Hz),
7.48-7.26 (m, 17 H), 5.37 (s, 1 H), 4.77 (d, 1D, 3.9 Hz), 4.68-4.60 (m, 2 H), 4.57-4.45 (m,
4 H), 4.26-4.23 (m, 2 H), 4.07 (dd, 1 H7= 3.3, 3.3 Hz), 3.92 (d, 1H, 2.8 Hz), 3.83-3.81 (m, 2
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H), 3.67 (d, 1 H) = 2.5 Hz), 3.62-3.54 (m, 2H), 3.45 (s, 3 HYC NMR (125.7 MHz, CDG]

0) 166.5, 138.6, 138.1, 133.6, 130.2, 130.1, 128.9, 128.8, 128.7, 128.6, 128.5, 128.5, 128.0,
127.9, 103.1, 98.7, 76.6, 74.3, 73.8, 73.2, 72.9, 72.1, 72.0, 69.5, 65.6, 63.2, 56.8, 56.3, 54.6.
HRMS (ESI) calcd for (M+Na) £H,,0,,: 705.2676, found 705.2651.

Methyl 2-0-(2,3-anhydro-50-benzoylg-D-lyxofuranosyl)-3,5-di-O-benzyl-u-D-
arabinofuranoside (28). The compound was isolated after chromatography in (hexanes/EtOAc,
2:1) as a colorless o0ilR; 0.22 (hexanes/EtOAc, 2:11], +19.6° (c 1.9, CHCL); *H NMR (500
MHz, CDCl, &) 8.10 (d, 2 HJ = 8.0 Hz), 7.58-7.28 (m, 13 H), 5.28 (s, 1 H), 5.03 (s, 1 H), 4.77
(d, 1 H,J=11.9 Hz), 4.62-4.55 (m , 5 H), 4.43 (d, 1H; 2.8 Hz), 4.28 (dd, 1 H = 6.0, 6.0
Hz), 4.25-4.23 (m, 1 H), 4.05 (dd, 1 H7 6.6, 3.3 Hz), 3.84 (d, 1 H,= 2.8 Hz), 3.77 (d, 1 HJ
= 2.8 Hz), 3.69-3.61 (m, 2 H), 3.45 (s, 3 ML NMR (125.7 MHz, CDGJ &) 166.6, 138.5,

138.3, 133.6, 130.1, 128.8, 128.7, 128.4, 128.1, 128.0, 127.9, 108.2, 101.6, 87.6, 83.7, 81.3, 75.0,
73.8,72.5, 70.2, 63.5, 56.5, 55.4, 59 3,,,= 172.5, 164.2 Hz. HRMS (ESI) calcd for (M+Na)
C;,H5,0,: 585.2101, found 585.2095.

Also obtained was the correspondingjlycoside as an oiR; 0.38 (hexanes/EtOAc, 2:1);

[a]p +34.0 (c 0.5, CHC)); *H NMR (500 MHz, CDC]J, 8) 8.11 (d, 2 HJ = 8.0 Hz), 7.55 (dd, 1
H,J=7.8, 7.5 Hz), 7.5-7.3 (m, 12 H), 5.04 (s, 1 H), 4.97 (s, 1 H), 4.63 (d) £ &,9 Hz), 4.60

(d, 1 H,J=7.8 Hz), 4.55 (dd, 1 H} = 6.0, 1.4 Hz), 4.35 (dd, 1 H,= 5.9, 5.5 Hz), 4.23-4.21

(m, 1 H), 4.17 (dd, 1 H) = 2.4, 0.5 Hz), 3.88 (dd, 1 H,= 6.3, 2.4 Hz), 3.80 (d, 1 H,J2.8

Hz), 3.68 —3.61 (m, 2 H), 3.56 (d, 1 Bz 2.8 Hz), 3.52 (d, 1 H] = 2.7 Hz), 3.40 (s, 3 H)**C

NMR (125.7 MHz, CD(CJ, ) 166.6, 138.4, 138.1, 133.6, 130.2, 130.1, 128.9, 128.8, 128.7,
128.6, 128.3, 128.2, 128.1, 108.4, 101.3, 87.5, 83.8, 81.1, 74.6, 73.8, 72.8, 69.8, 63.2, 56.5, 55.5,
54.4,3c,.4,= 172.5, 174.1 Hz. HRMS (ESI) calcd for (M+Na),&,,0,: 585.2101, found
585.2098.

n-Octyl 5-O-(3-0O-acetyl-5-O-benzoyl-2-deoxy-p-thiocresyl3-D-xylofuranosyl)-2,3-
di-O-benzoylwu-D-arabinofuranoside (29, 3 O-Acetate This
compound and the-isomer of21 had the sami. Separation 82° P i ol
required acetylation (A©, pyridine) of the mixture followed by w wO(CHmCHa
chromatography (hexanes/EtOAc, 4:1) which provided the ool o8z
compound as a colorless ok 0.21 (hexanes/EtOAc, 3:13]p —21.6 (c 0.7, CHC)); 'H NMR
(500 MHz, CDCJ, 8) 8.12-8.04 (m, 6 H), 7.65-7.55 (m, 3 H), 7.56-7.38 (m, 6 H), 7.37 (d, 2 H,
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J=7.9Hz),7.13(d,2H =7.9Hz),549 (d, 1 Hl = 1.2 Hz), 5.41 (d, 1 H] = 4.7 Hz), 4.38
(dd, 1 H,J =5.8, 3.4 Hz), 5.27 (s, 2 H), 4.78 (dd, 1+ 12.0, 5.9 Hz), 4.64-4.50 (m, 2 H),
4.46-4.43 (m, 1 H), 4.19 (d, 1 Bi= 10.9, 3.6 Hz), 3.85 (dd, 1 H,= 10.9, 6.1 Hz), 3.80 (dd, 1
H, J = 3.3, 1.7 Hz), 3.79-3.72 (m, 1 H), 3.54-3.49 (m, 1 H), 2.34 (s, 3 H), 1.98 (s, 3 H),
1.69-1.62 (m, 2 H), 1.44-1.29 (m, 10 H), 0.91 (t, 3JH; 3.6 Hz);"*C NMR (125.7 MHz,
CDCl,, &) 170.4, 166.5, 166.1, 165.7, 138.4, 133.8, 133.7, 132.9, 130.3, 130.2, 130.1, 130.1,
130.0, 130.0, 129.8, 129.7, 129.4, 128.9, 128.8, 128.7, 108.3, 106.1, 96.2, 82.4, 82.2, 78.3, 78.2,
76.9, 76.2, 68.2, 67.9, 63.9, 56.5, 32.2, 30.0, 29.9, 29.7, 26.6, 23.1, 21.5, 21.1, 14.5. HRMS
(ESI) calcd for (M+Na) ¢H:,0,,S: 877.3234, found 877.3234.

Methyl 3 -O-(2-deoxy-2p-thiocresyl-D-xylofuranosyl)-2-O-benzyl-4,6O-

benzylideneea-D-glucopyranoside (30, de-benzoylated. This

(0)
compound and the-isomer of25 had the sam&. Separation ™"

H
required debenzoylatién of the mixture followed byHO@ BNO och,
chromatography (hexanes/EtOAc, 3:1), which provided the

compound as a white solidR; 0.20 (hexanes/EtOAc, 2:1)a], -29.5 (c S1T0(|) CHCJ); mp
159-160 °C;H NMR (500 MHz, CDCJ, 8) 7.54 (d, 2 HJ)= 7.8 Hz), 7.42-7.31 (m, 10 H), 7.11
(d,2H,J=7.7 Hz), 5.61 (s, 1 H), 5.52 (s, 1 H), 4.63 (d, 1#,12.2 Hz), 4.58 (d, 1 H,3J 3.6

Hz), 4.51 (d, 1 HJ = 2.1 Hz), 4.39-4.24 (m, 6 H), 3.89 (ddd, 1 Hs 10.0, 4.9, 4.8 Hz),
3.76-3.69 (m, 2 H), 3.61-3.47 (m, 4 H), 3.42 (s, 3 H), 2.31 (s, 3E)NMR (125.7 MHz,

CDCl,, 9) 138.0, 137.9, 136.9, 132.3, 131.3, 130.4, 130.3, 129.9, 129.3, 128.9, 128.8, 128.6,
128.5, 126.9, 108.4, 102.9, 99.1, 82.7, 80.4, 80.2, 75.2, 73.5, 69.4, 61.9, 61.6, 59.9, 55.9, 22.9.
HRMS (ESI) calcd for (M+Na) GH,.0,S: 633.2134, found 633.2136.

Methyl 3-O-(2-deoxy-2p-thiocresyl-3,5-di-O-benzoylB-D-xylofuranosyl)-2,4,6-tri-O-
benzyl-a-D-gulopyranoside (31, 3'©-benzoatg. This compound and GG OB
the a-isomer of27 had the sam&. Separation required benzoylation
(BzCl, pyridine) of the mixture followed by chromatography B2 BnO ok,
(hexanes/EtOAc, 4:1), which provided the product as a colorlesﬂoil:BZO
0.50 (hexanes/EtOAc, 2:1% NMR (500 MHz, CDC]J, &) 8.09-8.07 (m, Sl
4 H), 7.45-7.29 (m, 23 H), 7.06 (d, 2 4+ 8.2 Hz), 5.18 (s, 1 H), 5.11 (d, 1 H=3B.2 Hz), 4.88
(dd, 1 H,J=11.9, 3.4 Hz), 4.73-4.53 (m, 6 H), 4.33 (dd, 11&,3.4, 3.4 Hz), 4.21-4.19 (m, 3

H), 3.94 (dd, 1H, = 4.2 3.3 Hz), 3.83 (dd, 1 H,= 3.8, 3.8 Hz), 3.75 (d, 1 H,5J2.8 Hz), 3.69
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(d, 1 H,J = 2.8 Hz), 3.63-3.52 (m, 3 H), 3.43 (s, 3 H), 2.27 (s, 3"l ®);NMR (125.7 MHz,
CDCl,, d) 166.6, 166.5, 138.2, 138.1, 137.9, 137.8, 134.0, 133.5, 132.0, 130.6, 130.3, 130.2,
130.1, 128.9, 128.8, 128.7, 128.6, 128.5, 128.4, 128.3, 128.0, 127.9, 100.6, 98.7, 80.8, 79.3, 74.9,
73.7, 73.1, 70.2, 69.6, 65.1, 63.4, 56.2, 56.0, 55.9, 55.3, 21.5. HRMS (ESI) calcd for (M+Na)
Cs,H:,0,,S: 933.3285, found 933.3281.

Methyl 2 -O-(2-deoxy-2p-thiocresyl-3-D-xylofuranosyl)-3,5-di-O-benzyl-a-D-
arabinofuranoside (32, de©-benzoylated. This compound and the
isomer of28 had the sam®&,. Separation required debenzoylafiaf cHap PP
the mixture followed by chromatography (hexanes/EtOAc, 3:2), which m
provided the compound as a colorless &10.40 (hexanes/EtOAc, 3:2)!40 9'8 P o
[a]p +12.3 (c 0.6, CHC}); 'H NMR (500 MHz, CDC], 8) 7.43-7.32 w
(m, 12 H), 7.18 (d, 2 H) = 7.9 Hz), 5.19 (s, 1 H), 4.83 (s, 1 H), 4.69 (d,
1H,J=11.8Hz),4.62 (d, 1 H} = 12.1 Hz), 4.55 (d, 2 H} = 12.2 Hz), 4.41 (dd, 1 H,= 4.9,
3.3 Hz), 4.29-42.6 (m, 2 H), 4.19-4.18 (m, 1 H), 4.12 (dd, 1#6.1, 5.0 Hz), 3.86 (m, 2 H),
3.72 (s, 1 H), 3.66-3.55 (m, 4 H), 3.43 (dd, 1JH; 11.1, 8.0 Hz), 3.39 (s, 3 H), 2.36 (s, 3 H);
%C NMR (125.7 MHz, CDGJ ) 138.3, 138.1, 138.0, 132.4, 130.5, 129.9, 128.8, 128.7, 128.3,
128.2,128.1, 126.7, 107.8, 107.7, 86.7, 83.3, 82.6, 81.6, 77.2, 73.9, 72.5, 69.6, 62.3, 59.3, 55.4,

21.5. HRMS (ESI) calcd for (M+Na).@H.,0,S: 605.2185, found 605.2183.

STol

1. 8: Martin, M. G.; Ganem, B.; Rasmussen, JCRrbohydr. Resl983, 123, 332.
9. McCarren. P. R.; Gadikota, R. R.; Lowary, T. L. Manuscript in Preparation.
10: Choudhury, A. K.; Roy, NCarbohydr. Res. 199808, 207.
11: Sondheimer, S. J.; Eby, R.; SchuerchC@rbohydr. Resl978, 60, 187.
12: Ek, M.; Garegg, R.; Hultberg, H.; Oscarson, $. Carbohydr. Chem. 1983, 2, 305.
13: Dasgupta, F.; Garegg, P.Synthesi4994, 1121.
15: Mullard, L. A.; Kovac, P.; Glaudemans, C.P Carbohydr. Res 994, 259, 21.

2. Thompson, A.; Wolfrom, M. LMethods Carbohydr. Cherh963, 2, 215.
3. Callam, C. S.; Gadikota, R. R.; Lowary, TJLOrg. ChemSubmitted.
4, Wright, J. A.; Taylor, N. FCarbohydr. Resl967, 3, 333.
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TE 300.0 X
01 2.00000000 sec
Dit 0.03000000 sec
D12 0.00002000 sec
CHANEL (1
NUCY 13C
P1 8.00 usec
PL1 3.00 ¢B
SFO1 125.7715719 WHx
wassunsesune CHAMMEL {2 sn=ssassns:
CPOPRG2 waltz16
NC2 H
PCPO2 100.00 usec
PL2 -1.00 dB
PL12 18.80 d8
PL13 16.80 dB
SFD2 500. 1320005 MHz
F2 ~ Processing parameters
st 32768
SF 125.7577955 MHz
WOW EM
SsB 0
1] 1.00 H2
GB ]
PC 1.40
1D NMA plot parameters
cx 34.00 cm
FiP 178.878 ppa
Fi 22485.31 2
Fop -3.529 ppa
F2 -443.79 Hz
PPHCN 5.36491 ppr/cs
HZCK 574.67963 Hz/cm
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Ppm

166.214
——133.135
129.776
129.731
128.372
101.641
77.254
77.000
76.747
— 69.753
— 63.102
——— 55.847
——— 54.772

~<_
—~— 73.002

~
P

BzO o
0,

31.786
29.682
29.337
29.214

——— 22.629

17

14,081

0

(CHz)7CH3

o

Current Oata Paraseters

NAME CoupleFinal
EXPNO 3
PAOCND b
F2 - Acquisition Paraseters
Date_ 20000720
Tise 14.08
INSTRUM spect
PROBHD S e BB0 B8-1
PULPROG 290930
10 65335
SOLVENT coc13
NS 171
DS 4
Sw 31445.541 Hz
FIDRES 0.479836 Hr
AQ 1.0420724 sec
AG 4096
o 15.500 usec
0E 6.00 usec
TE 300.0 K
2] 2.00000000 sec
b1y 0.03000000 sac
D12 0.00002000 sec
CHANNEL 19
NUCS 1X
P1 8.00 usec
PL1 3.00 68
SFO4 125.7715749 W2
CHANNEL 12
CPOPRG2 waltzi6
NC2 1H
PCPO2 100.00 usec
2 ~1.00 0B
PLI2 18.80 8
PLI3 18.80 08
SFO2 500, 1320005 Mz
F2 - Processing parameters
114 32768
SF 125.7577965 Wiz
WON EM
$s8 0
8 1.00 W2
68 0
PC 1.40
10 NMR plot paraseters
cx 34.00 ¢
Fip 195.950 ppa
Ft 24642.19 H2
FoP ~9.484 ppa
F2 -1190.12 Hz
PPMCH 6.04157 ppm/cu
HICH 759.77405 Hz/ca
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poR
166. 182
129.854
129.715
128.350
100.305

—133.081
— 63.120
— 56.441
—— 54.710

TT— 32.448

<
~—

T —— 33.382

BzO OCy
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18
Current Data Paraaeters
NAKE Coupling2
EXPRO 21
o - PROCND t
Q) -
< N
5 F2 - Acauisition Parametsrs
83 Date_ 20001019
Time 9.40
INSTRUM spect
PROBHD 5 ma 880 B3-1
PULPROG 29p930
10 65535
SOLVENT £ocl13
NS 93
0s 4
SWH 31445.54% Hz
FIDRES 0.479836 Hx
AQ 1.0420724 sec
RG 9185.2
DW 15.900 usec
b€ 6.00 usac
TE 300.0 X
o1 2.00000000 sec
011 0.03000000 sec
D12 0.00002000 sec
CHANNEL f1
MY 13C
2] 8.00 usec
LB} 3.00 ab
SFD1 125.7715719 Wz
CHANNEL 12
CPOPRG2 wltzi6
NC2 1H
PCPD2 100.00 usec
P2 ~1.00 o8
PLI2 18.80 o8
PLY3 18.80 0B
SFO2 500. 1320005 Wix
F2 - Processing parameters
SI 2768
SF 125,7577965 Wiz
WON 11
ss8 0
LB 1.00 Hx
68 0
PC 1.40
10 NMA plot parameters
cx 34.00 ea
Fip 166.273 pom
Fi 23425.28 Hr
F2P -9.554 ppm
F2 -1201.54 Hz
PPHCH 5.75963 ppafca
HICH 724.31624 Hr/ca

n,
o
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ppm
8.10670
8.10441
8.09408
8.09038
8.08754

BzO o o
O,
Current Data Paraseters

RAKE FinalEPOX
.— w EXPRO 30
PROCNQ 1

49273
48976
47676
46503
7.46169

F2 - Acquisition Parameters
Oate_ 20001115
Time 10.07
INSTRUM spect
PROBHD 5 ma BEO BB-1
PULPRDG 1930

0 65336
SOLYENT €0C13
NS 25

DS 2

SWH 10330.578 Hz
FIDRES 0.157632 Hz
AQ 3,1749323 sec
RG 80.5

[+ ] 48.400 usec
DE 6.00 usec
TE 300.0 K
04 1.00000000 sec

7.61525
7.60363
7.60045
7.59713
7.58807
7.58555
7.58304
7.30668
1.33484

7

7

7

7
—0.03780

———1.36911

CHANNEL f1
NC1 1H
Py 13.70 usec
AL -1.00 db
SFO1 500.1330885 Mz

F2 - Processing parasetsrs

sI 32768

SF 500.1300000 Mz

WON EM

5S8 []

\ Le 0.30 Hz
] []

PCc 1.00

1D NMR plot paraseters

cx 34.00 ca

Fip 8.653 ppa

Fi 4327.50 Hz

Fep -0.374 ppm
F2 ~187.18 2

- . PPRCH 0.26550 ppa/ce
HZCM 132.78464 Hz/ca

Ju |
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.
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L
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e
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5 o afla S - - -l =]
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ppm
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~ SN~
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— 63.597

— 57.685

54.746

28.953

o0

19

ppm

180

o

Current Data Paraseters

NAME FinalEPOX

EXPNO 3

PROCNO 1

F2 - Acquisition Parameters

Date_ 20001115

Time 10.15

INSTRUM spact

PROBHD 5 ma B30 BB-1

PULPROG 19pg30

(] 65536

SOLVENT €pel13

NS 7%

0s 4

SKH 31445.548 Hz

FIDRES 0.479836 Hz

AQ 1.0420724 sec

RG 8192

DN 15.900 usec

DE 6.00 usec

TE 300.0 K

D1 2.00000000 sec

D1y 0.03000000 sec

D12 0.00002000 sec
CHANNEL 4

NCY 13C

Py 8.00 usec

L 3.00 88

SFO1 125.7715719 Mz
CHANNEL f2

CPOPRG2 waltzi6

NC2 H

PCPD2 100.00 usec

PL2 -1.00 08

PL12 18.80 08

PL13 18.80 dB

SFO2 500. 1320005 MH2

F2 - Processing paraseters

SI 32768

SF 125.75773%0 MHz

WOW (1]

§s8 [}

L] 1.00 Hz

68 [}

PC 1.40

10 NWA plot parameters

Cx 34.00 ca

FiP 192.646 ppa

Fi 24251.90 Hz

FoP ~9.554 ppm

F2 =1201.54 Hz

PPHCM 5.95296 ppa/ca

HICM 748.63068 Hz/cm
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Current Data Faraseters

NAME C13COUPLE

EXPNO 20

PROCND i

F2 - Acquisition Parsmeters

Oate_ 20000717

Time 11.28

INSTRUM spect -

PROBHO 5 ma 880 BB8-1

PR.PAOG 1930

10 65536

SOLYENT €Dnc13

NS 29

0s 2

SiH 10330.578 Hz

FIDRES 0.157632 Hz

A0 3.1715923 sec

RG 203.2

[ ] 48.400 usec

DE 6.00 usec

TE 300.0 K

D1 1.00000000 sec
CHANNEL 4

NCH iH

P 13.70 usec

ALl ~3$.00 d8

SFDY 500.1330885 MHz

F2 - Procassing paraseters

St 32768

S $00. 1300000 Mz

WO 1]

58 0

Le 0.30 Hz

<] 0

PC 1.00

10 NMR plot paraseters

cx 34.00 ca

FiP 10.259 ppm

Fi $430.88 Hp

Fep ~0.646 ppm

F2 ~322.96 Hz

PPHCH 0.32073 ppe/ca

HICH 16040651 Hz/cm
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No Current Dats Paraneters
NAME C13COUPLE
EXPNO 21
PROCND 1

pom
166.483

F2 - Acquisition Parameters
Date_ 20000717

Time 11.33
INSTRUM spect
PROBHD 5 ma B8O BB-1

PULPROG 19pp30

T 65536
SOLVENT coC13

NS 184

bs 4

SWH 31446.548 Hz
FIDAES 0.479836 Hz
AS 1.0420724 sec
RG 13004

Ow 15.900 usec
DE 6.00 usec
TE 300.0 K

D1 2.00000000 sec
Dis 0.03000000 ssc
Di2 0.00002000 sec

_—133.445
56.483
55.894
54.411
54,372
0.238

_——102.456
TT—101.936
—— 66.784

——— 63.110

NGY 13C

P1 8.40 usec
AL 3.00 08
SFO1 125.7715749 Wiz

CHANNEL 12

CPOPRG2 waltzib
NC2 H
PCPDR 100.00 usec
e «1.00 a8
L2 18,80 08
P 18.80 o8
SF02 500. 1320005 MH2

F2 - Processing parameters
5§ 32768
SF 125.7577638 Wiz
WOR M
SS8 [}
L8 1.00 Wz
68 [}
PC 1.40

10 NWA plot paraseters

Cx 34.00 ca
FiP 184,357 ppa

FL 23185.54 Hz
F2pP ~7.100 ppa
F2 ~892.82 Hz
PPHCH 5.63138 ppa/ca
HZCH 708.19006 Hz/cs

- ppm 160 140 120 100 80 , 60

e
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ppm
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_/_
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Current Dats Paraseters

RAKE CoupleFinal
EXPNO 194
PROCND 1
F2 - Acquisition Paraneters
Date_ 20001104
Tine 16.47
INSTRUN spect
PROBHO 5 s BBO BB-1
PULPROG 20p930
T 65536
SOLVENT €oc13
NS 463
os 4
SwH 31446.541 Hz
FIDRES . 0.479836 Hz
AQ 1.0420724 sec
RG 10321.3
] 45,900 usec
DE 6.00 usec
TE 300.0 X
D1 2.00000000 sec
D1y 0.03000000 sec
D12 0.00002000 sec
CHANNEL 4
NCH 1
P 7.50 usec
Py 3.00 08
SFO1 125.7715713 Wiz
CHANNEL f2
CPOPRG2 waltzi6
nc2 H
PCPO2 100.00 usec
A2 -1.00 8
PLI2 16.80 ¢B
PL13 18.80 dB
SFO2 500, 1320005 MHz
F2 - Processing paraseters
SI 2768
SF 125.7577946 Mz
NOM EM
558 0
L8 1.00 Hz
68 0
PC 1.40
10 NMR plot paraseters
Cx 34.00 cm
Fip 185.831 ppa
Fi 23369.71 Wz
Fep -8.627 ppm
F2 -1084.09 Hz
PPHCH 5.71935 ppm/cm
HZCN 719.25275 Hz/cm
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Hz

2098.24
2093.39
1945.50
1943.73
1935.64

RSN W

1931.74
1900.02
1860.41
1B56.21
1851.70
1630.43
1604.73
1599.13
1597.17
1595.54
1593.58
1674.54
1571.14
1565.35
1563.45
1562.76
1560.52
1555.58
1551.90
1506. 36
1500.95

1491.35
1484.73
1474.88
1352.74
1349.67
1344.54
1271.60

{

Integral

0.9433 _—

1.0000
1.1565
1.9580
5.0562
3.0567

—— 920.44

HO

HO

o
0O
O,

oH ©OCHs

.0
OH

Current Data Parameters
MAME May20-2000-rgad

22 EXPNO 20
PROCNO 1
F2 - Acquisition Parameters
Date_ 20000520
Time 14.56
INSTRUM spect
PROBHD 5 mm BBO 88-1
PULPROG 7930
TO 32768 |
SOLVENT D20
NS 16
0s 2
SWH 8278.146 Hz
FIDRES 0.252629 Hz
AQ 1.9792372 sec
RG 90.5
DW 60.400 usec
DE 6.00 usec
TE 300.0 X
D1 1.00000000 sec
massassummas CHANNEL {1 ssressssas=ns
MUCH 1H
P1 7.50 usec
PL1 -6.00 dB
SFO1 400.1324710 MHz
F2 - Processing parameters
S1 32768
SF 400.1300000 MHz
WOW EM
558 0
L8 0.30 Hz
GB 0
PC 1.00
10 NMA plot parameters
=4 30.00 cm
F1P 6.674 ppm
F1 2670.35 Hz
Fap -0.067 ppm
F2 -26.81 Hz
PPMCM 0.22469 ppn/ca
HZCM B9.90549 Hz/cm
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Current Data Parameters
NAME Hay20-2000-rgad

EXPNO 21
PROCNO 1

F2 - Acquisition Parasmeters
Date_ 20000520
Time 15.01
INSTRUM spect
PROBHD § mm BBO 8B—1
PULPROG 20pg30

kD) 65536
SOLVENT - 020

NS 974

0S 4
SHR 25125.629 Hz
FIDRES 0.383387 Hz
AG 1.3042264 sec
RG 4096

O 19.900 usec
DE 6.00 usec
TE 300.0 K
01 2.00000000 sec
di1 0.03000000 sec
d12 0.00002000 sec

wammzensenus CHANNEL €1 swenmsmssmm==:

NUC1 : 13C

P1 5.90 usec
PL1 ~6.00 dB
SFO1 100.6237959 MHz
snunnsususax CHANNEL {2 ====maszmmmns
CPOPRG2 waltz36
NUC2 T
PCPD2 80.00 usec
pL2 -§.00 dB
PL12 15.80 dB
PL13 15.80 dB
SF02 400.1316005 MHZz
F2 - Processing parsmeters
SI 32768

SF 100.6127476 MHz
WOW ex

S58 [ ]

L8 1.00 Hz
GB o

PC 1.40

1D NMR plot parameters

cx 30.00 ca
FiP 137.506 ppm
Fi 136834.86 Hz
FepP 0.054 pp=
Fe 5.39 Hz
PPMCH 4.58175 ppn/ce

HZCM 450.98221 Hz/ca
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Integral

15.575

\3.9:091
3.89869
3.81978

Ppa

7.40460
7.39020
7.36241
7.34675
7.34159
7.33384
7.32926
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ppm
128.242
127.830
127.609
127.565
127.472
127.434

—101.579

—— 98.919

<

Current Cata Parsasters
NAME CouplaFinal
EXPNO [}
PROCNO ]

833 . Date_ 20000722

. Tine 8.07
: INSTRUM spect
PROGHD 5 s B8O B8-1

PULPROG 200530
10 65536
SOLVENT coc13
NS a

m

w oN m ~

l-u F2 = Acquisition Parsssters
w

4
SwH 31446.548 Wz
FIDRES 0.479636 Kz
A 1.0420724 sac
L4 8502
] 15.900 usec
0E 6.00 vsec
TE 0.0 x

SFO8 123, N:u:n L

CHANNEL 12
CPOPRG2 waltzis
NC2 L
PCPO2 100.00 ussc
n2 -1,00 08
[t 18,80 o8
P13 18.80 o8
SFO2 500, 1320005 Wiz

F2 - Procassing parsasters
SI 32768
SF 125.7578109 Wi

PPHCH 5.30852 poa/ca
HICK 657.58813 Hz/ce

o0,
o
3
o
n
o
o
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[0
8.10852
8.10624

.09203
8.08933
7.60758
7.49033
7.47421
7.42321
7.41986
7.40901
7.40547
7.39507
7.37908
7.36404
7.35362
7.34633

L

7.33958
7.33001

7.34406

7.32647
7.30667

//jf%

Current Oata Paraseters
— NAKE CoupleFinal
EXPNO 200
PROCND 1

F2 ~ Acquisition Persssters
Date_ 20001104

Time 18.01
INSTRUN spect
PROBHD 5 ma B8O BB-1
PULPADG 2530

L) 65336
SOLVENT coci3

NS 23

[+ 2

SKH 10330.578 Mz
FIDRES 0.157632 Mz
AQ 3.1719923 sec
RG T 128

oW 4B8.400 usec
DE . 6.00 wsec
TE 300.0 X

o1 1.00000000 sec

CHANNEL 11

10 NMA plot parametsrs

cx 34,00 c»
FiP 9.105 ppm

Fi 4553.80 He
F2P -0.510 ppm
F2 -255.07 W
PPHCH 0.28200 ppa/ca
RICH 141.43727 wa/ca

- o | o | [ ;mw|i;] | Dlofamin|w o
hd o ol o ol Imio|lo} |m DD MO | w i
s ) | | S| jolo||a| Slnofmia|o -
m o —! | - tetoyl || jou Sl Bt G IR TV ] m|
b
£
R L L L S S N S By S e e e e e e S e L e e A e S T
ppm 8 7 5 4 2 i 0
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Current Data Parameters

NANE Couplefinal
EXPNO 201
STOMOYQOoOTwoONAw WON PROCND !
SRER58R3884888 =3¢
NI TR TIT T B I
[ g N N R -] [rr s s Date_ 20001104
Time 18.11
INSTRUM spect
N\l B s wE]
PULPROG 290030
(] 65536
SOLYENT coci3
NS 156
bs 4
Sk 31446.541 Hz
F10RES 0,475836 Hz
AQ 1.0420724 sec
RG £557.8
] 15.900 usec
DE 6.00 usec
TE 300.0 K
0 2.00000000 sec
D14 0.03000000 sec
052 0.00002000 sec
CHANMEL 11
NCY 13C
Py 7.50 usec
- L 3.00 03
SFD) 125.7715719 Wiz
CHANMEL 12
CPOPAG2 waltzi6
ne2 $H
PCPO2 100,00 usec
2 ~1.00 08
PLi2 18.80 g8
PLi3 18,80 dB
SFO2 500. 1320005 Wiz
F2 - Processing parsaeters
sl . 2788
SF 125, 7577974 Wiz
WO EM
558 [}
L8 1.00 2
:] 0
PC 1.40
10 NNR plot paraselers
cx 34.00 cm
FiP 175.674 ppa
F{ 22092.43 Hz
Fep -5.911 ppm
F2 ~743.33 Hz
b PPNCH 5.34074 ppa/ca
HZCM 671.64020 Hz/ca

o
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ppm
8.09091
8.07585
7.58841
7.57359
7.48984
7.46357
7.44874
7.43351
7.42305
7.40841
7.39351
7.38443
7.36706
7.35235
7.33655
7.32204
7.30659
5.59313
5.40901
4.,91286
4,88075
4.79589
4.771177
4.66325
4.65680
4.61436
4.60238
4.31044
1.31098

e

——0.13055
———0.05153

N S N

Integral
0.988
§.138
3.293
1.103
2.118
6.474
§.425
3.402
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Current Data Parameters

NANE CoupleFinal

EXPNO 180

PROCNO 1

F? - Acquisition Parameters

Oate_ 20001104

Time 16.04

INSTAUM spect

PROBHO 5 =a B3O B3-1

PULPROG 930

10 65536

SOLVENT [0 K]

NS 33

DS 2

SWH 10330.578 Hz

FIDRES . 0.457632 Hz

A0 3.1719523 sec

RG 64

Dw 48,400 usec

DE 6.00 usec

TE 300.0 K

D4 1.00000000 sec
CHANNEL f1

NUCY $H

P1 13.70 ussc

(L8] ~1.00 ¢8

SFOY 500, 1330885 MHz

F2 - Processing parameters

SI 32768

SF 500,1300000 Mz

WO EM

§s8 0

€} 0.30 Hz ™

Ga 0 ™

Pc 1.00 (V)]

10 NNA plot perameters

[# 34.00 cm

FiP 9.784 ppa

F1 4893.25 Hz

FoP | -1.030 ppe

F2 ~545.32 Hz

PPMCH 0.31807 ppa/ca

HICH 159.07532 Hz/cm
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ppa
166.080
—103.718
~———100.892
——— 98.915
— 56.249

T 55.254
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Nm Current Oata Paraseters
o= NAME CoupleFinal
EXPNO 183
PROCNG 1

F2 - Acquisition Parsmeters
Oate. 20001104
Time 16.13
INSTRUM spect
PROBHD 5 ma B80 B2-1
PULPROG 19p930

0 65536
SOLVENT coc13
NS 97

0s 4

SWH 31446.541 Hz
FIDRES 0.479836 Hz
AD 1.0420724 sec
RG 5792.6

=] 15.900 usec
0E 6.00 usec
TE 300.0 X

01 2.00000000 sec
041 0.03000000 sec
052 0.00002000 sec

0.934

CHANNEL 3
P1 7.50 usec
L8} 3.00 a8
SFO1 125.7715719 Mz

CHANNEL f2

CPOPRG2 walt216
N2 iH
PCPO2 100.00 usec
2 ~1.00 o8
PLI2 18.80 a8
PL13 18.80 @8
SFoR 500. 1320005 Mz

F2 - Processing parasatsrs
sI 2788
SF 125.7578042 Wiz
wou EM
5s8 0
e 1.00 Hx
=] ]
PC 1.40

10 NMR plot paraseters

cx 34.00 ca
Fip 181.099 ppa

F1 22774.58 Wz

F2p =7.060 pps
F2 -B87.82 Hz
PPHCH 5.53407 ppa/cn
HICH 695.95300 Hz/ca

A
o
n
o
o
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7.61288

7.59804
7.50466
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Y

7.48904
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7.30676

TN

Integral

T

1.9874

1.0276
2.0332
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1.0000
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1.0573
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1.1958
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Current Osta Parsmseters
NAME CoupleF ima)
EXPRO 150
PROCNO 1

Oate_ 20002304
Ting .29
INSTRUM spect
S na B0 BB-1
PULPROG 30
™ 55536
SOUYENT coc13
NS 41

—1.65818
1.46835
-—1.29810

8
-3 F2 - Acquisition Paramstersy
o

2
SWd 10330.578 H2
0.157632 Hz
AQ 3.1719923 sec
RG 2an. 1
o] 49.400 usec
DE &.00 usec
TE 8.0 K
01 1.00000800 sec

CHANNEL. 1

F2 ~ Procassing paramsters
St 2rs8
SF 500. 1300000 Mz
WOW M
S58 0

LB 0.30 H2
8 0
PC 1.00

10 NMR plot paraseters

cx 34.00 ca
FiP 9.309 ppa
F{ 4655.83 H2
FeP -1.321 ppa
F2 -560.58 Hz
PPNCH 0.306%6 ppa/ca
H2CH 153.41793 Hz/cm

o
n
T
]
o

-

L

T T T
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3 2 1 0 -1

s

S35



support
S35


BzO 0O fo)

Current Oata Paraseters
NAME CoupleFinal
EXPNO 151
PROCND 1

ppm

F2 - Acquisition Paraseters
Date,, 20004504

N\ B el

PULPROG 19p930
T0 65536
SOLVENT coc13
NS 276

os 4

SiH 31446.54) H2
FIDRES 0.479836 Hz
AQ 1.0420724 sec
RG 5160.6

2] 15.900 usec
DE 6.00 usec
TE 300.0 X

[} 2.00000000 sec
D11 ©.03000000 sec
o042 0.00002000 sac

166.175
——133.150
129.756
129.731
128.388
102.193
101.780
101,702
77.252
76.993
76.745

<
~Z
<
~
/Z

asasmassznan CHANNEL f§ =smmsssssnss:

L8} 3.00 d8
SFO4 125,7715719 W2

mmmmmassssnn CHANNEL {2 =esssssuman:
CPOPRG2 waltzib
nC2 L]
PCPO2 100.00 usec
2 ~1.00 08
[ B+ 18.80 ¢B

[ B k] 18.80 B
SFO2 500, 1320005 MHz

S36

F2 - Processing paraseters
SI 2768
SF 1257577955 WH2
L EM
558 0
L8 1.00 H2
=] 0
PC 1.40

10 NMA plot parassters

X 34.00 ca
FiP 166.645 ppa
Fi 23472.08 Nz
FP -8.634 ppa
F2 ~1085.84 Hz
PPNCH 5.74352 ppa/ca
HZCH 722.29187 Hz/cm

ppm 180 160 140 120 100 80 ) ) 60 40 20

o
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e O
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oBn

BnO
O
BnO OCHa
o
BzO 0
O
NN Current Data Parameters
NANE 12-7-00
EXPNO 11
~ TODNNUNDOIT NSNS ON ~o~ S ONOODOVOOONDWUUNYT DM PROCNO 1
Y] SRMORNCTONNONONDD N @ o COMVOMICAWINMN IO N
£ © ouuEgNTaa@nfnYnacon e« RN R B R A A R A F2 - Acquisition Parameters
a 8 ARENARRREEERIRERR S8 RRRRURYRYRBBBBRBA Date.. 2001207
me .
% INSTRUM spect
PROBHD 5 ma BBO BB-1
. i PULPROG 29pg30
. 0 85536
SOLVENT coc13
NS 101
DS 4
SWH 31446.541 Hz
FIDRES 0.479836 Hz
AQ 1.0420724 sec
RG 4096
Dw 15,900 usec
DE 6.00 usec
1€ 300.0 X
D1 2.00000000 sec
D1y 0.03000000 sec
D12 0.00002000 sec
CHANNEL f4
NCH 13C
4] 8.00 usec
PLY 3.00 dB
SFO1 125.7745719 MHz
CHARNEL f2
CPOPRG2 waltz16
NUC2 iH
PCPD2 100.00 usec
PL2 -1.00 d8
PL12 16.80 0B %
PL13 18.80 dB (7))
SFOR 500. 1320005 WHZ
F2 - Processing parameters
SI 32768
SF 125.7577390 MHz
NDW EM
558 0
8 1.00 Hz
68 0
PC 1.40
10 NMR plot parameters
CX 34.00 cm
Fip 184.356 ppa
Fi1 23184.16 Hz
FeP -2.160 ppa
F2 -271.58 Hz
PPMCH 5.48574 ppa/cm
HZCM £89.87476 Hz/cm
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Current Data Paraseters

NAME 12-5-00
EXPNO 11
PROCNG 1
F2 - Acquisition Parameters
Date_ 20001205
Time 8.10
INSTRUM spect
PAOBHD 5 mz BBO B8-1
PULPROG z9p930
0 65536
SOLVENT £acl1a
NS a3
0s 4
SWH 31446.541 Hz
FIORES 0,479836 Hz
AQ 1.0420724 sec
RG 4036
Dw 15.900 usec
DE 6.00 usec
TE 300.0 K
13} 2.00000000 sec
D11 0.03000000 sec
012 0.00002000 sec
CHANNEL f1
L) 13C
© Pt 8.00 usec
K] 3.00 a8
SFO4 125.7715719 Mz
CHANNEL f2
CPDPRG2 waltzib
nc2 iH
PCPD2 100.00 usec
e -1.00 ¢8
PLI2 18.80 oB MW
L3 18.80 B %)
SFO2 500. 1320005 MHz
F2 - Processing parameters
SI 32768
SF 125.7577390 MH2
WOW EM
§58 0
L8 1.00 52z
68 0
pC 1.40
10 NNR plot parameters
cX 34.00 co
Fip 178.878 ppm
F1 22495.30 Hz
F2P -3.529 ppa
F2 -443.79 Hz
PPHCH 5.364391 ppa/cm
HZCM 674.67932 Hz/ca
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Ho— $H O gno
0 OCHs
STol
Current Deta Parameters
NAME 12-13-00
EXPNO 11
D OO NDN o DOOTNIN =] w =] VLW DT NOWNN nem o © M «@ PROCNO !
. EERRu R AR € § S BRASRY22]A 838 8 %3 T - acawteition Prsseters
a . L T T T S 3 . . . . . . e .. o e . . - . - uisition
8 LR LR R g g g $888RRRECE g3g & y & ° et 20001213
T TTT TT T T Time 13.15
INSTRUM spect
PROBHD 5 om BBO B8-1
PULPROG 290930
70 65536
SOLVENT cbC13
NS 304
0s 4
SWH 31446.541 Hz
FIDRES 0.479836 Wz
AQ 1.0420724 sec
RG 8192
Ow 15,900 usec
DE 6.00 usec
TE 300.0 K
3] 2.00000000 sec
D1y 0.03000000 sec
D12 0.00002000 sec
szssxzzzxzxs CHANNEL f{ =emmzzzsxx
NCY 13C
Pt B.00 usec
Al 3.00 g8
SFOt 125.7715719 MHz
wesszznass=x CHANNEL {2 ssssmssosex
CPOPAG2 waltz16
NC2 iH
PCPO2 100.00 usec
A -1.00 dB
PLI2 18.80 d8
PLI3 18.80 08
SFo2 500. 1320005 MHz
F2 - Processing parameters
SI 32768
SF 125.7577390 MHz
WOW EM
$58 0
8 1.00 Hz
68 0
PC 1.40
10 NMA plot parameters
[» 34.00 ca
FiP 161.623 ppm
F1 20325.39 Hz
F2P -1.886 ppm
F2 -237.13 Wz
PPHCM 4.80909 ppa/cm
HZCM 604.78003 Hz/cm
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