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1-Tosyl-3-iodo-2-phenylindole (15)

To a solution of 19 (134 mg, 0.385 mmol) and K,CO3 (160 mg, 1.16 mmol) in anhydrous MeCN (3.0
mL) was added I, (0.3 g, 1.18 mmol). The reaction mixture was stirred at room temperature for about
12 h, and then the solution was diluted with EtOAc, washed with a satd aqueous solution of Na,S,;03
and then brine. The organic solution was dried (Na,SOy), filtered, and concentrated to yield the crude
product, which was purified by column chromatography (4:1, hexanes—EtOAc) to afford 15 (178 mg,
98%) as a white amorphous solid: Ry 0.48 (4:1, hexanes—EtOAc); 'H NMR (400 MHz, CDCl3, 8y) 8.33
(d, 1H, J = 8.0 Hz, Ar), 7.31-7.55 (m, 10H, Ar), 7.10 (d, 2H, J = 8.6 Hz, Ar), 2.33 (s, 3H, CH3); °C
NMR (100 MHz, CDCls, §¢) 145.0 (Ar), 141.1 (Ar), 137.0 (Ar), 135.1 (Ar), 132.2 (Ar), 131.7 (2, Ar),
131.6 (Ar), 129.5 (2, Ar), 129.3 (Ar), 127.5 (2, Ar), 126.9 (2, Ar), 126.0 (Ar), 124.6 (Ar), 122.2 (Ar),
116.0 (Ar), 75.7 (Ar-1), 21.6 (CH3). HRMS (EI) caled for Cy1H 6INO,S: 472.9947. Found: 472.9961.
Anal. calcd for C;1H6INO,S: C, 53.29; H, 3.41; N, 2.96; S, 6.77. Found C, 53.38; H, 3.48; N, 3.05; S,

6.93.
3-Iodo-2-phenylindole (16)

To a solution of compound 15 (69 mg, 0.15 mmol) in THF (5.0 mL) was added a solution of tetra-n-
butylammonium fluoride in THF (1.0 M, 1.0 mL, 1.0 mmol) at room temperature, and the mixture was
heated at reflux for 6 h. After cooling to room temperature, a satd aqueous NaHCO3 solution (30 mL)
was added, and the mixture was extracted with CH,Cl,. The organic layer was washed with brine, dried
over Na,SOy, filtered, and concentrated to leave a residue, which was purified by column
chromatography on silica gel (12:1 hexanes—EtOAc) to give the product 16 (40 mg, 86%) as a brownish
oil: R;0.55 (4:1 hexanes—EtOAc); '"H NMR (400 MHz, CDCls;, 8y) 8.40 (br s, 1H, NH), 7.79 (d, 2H, J =
7.5 Hz, Ar), 7.49-7.58 (m, 3H, Ar), 7.43-7.48 (m, 1H, Ar), 7.34-7.38 (m, 1H, Ar), 7.24-7.32 (m, 2H,
Ar); C NMR (100 MHz, CDCls, 8¢) 138.0 (Ar), 136.4 (Ar), 132.2 (Ar), 131.9 (Ar), 128.8 (2, Ar),

128.6 (Ar), 128.4 (2, Ar), 123.6 (Ar), 121.7 (Ar), 121.1 (Ar), 111.1 (Ar), 58.3 (Ar-I). HRMS (EI) caled
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for Ci4HoIN: 318.9858. Found: 318.9857. Anal. calcd for C14H;oIN: C, 52.69; H, 3.16; N, 4.39. Found

C,52.59; H, 3.44; N, 4.38.
0-(Phenylethynyl)aniline (18)

To a solution of Et;N (0.42 mL), PdCl,(PPhs), (35 mg, 5 mol%), 2-iodoaniline 17 (220 mg, 1.00 mmol),
and phenylacetylene (133 mg, 1.30 mmol) in THF (4 mL) was added Cul (10 mg, 5 mol%) under argon.
The mixture was stirred at room temperature for 2 h, and then the reaction was quenched by the addition
of a satd aqueous solution of NH4CI (5 mL). The aqueous solution was then extracted with Et,O and
the combined organic layers were washed with brine, dried (Na,SOs), filtered, and concentrated to yield
the crude product, which was purified by column chromatography (10:1, hexanes—EtOAc) to obtain
pure 18 as a yellow amorphous solid (185 mg, 95%): R, 0.48 (4:1, hexanes—EtOAc); 'H NMR (400
MHz, CDCl;, 6y) 7.51-7.68 (m, 2H, Ar), 7.30-7.40 (m, 4H, Ar), 7.12-7.18 (m, 1H, Ar), 6.70-6.78 (m,
2H, Ar), 4.25 (br s, 2H, NH,); °C NMR (100 MHz, CDCls, 8¢) 147.7 (Ar), 132.2 (Ar), 131.5 (2, Ar),
129.7 (Ar), 128.4 (2, Ar), 128.2 (Ar), 123.3 (Ar), 118.0 (Ar), 114.4 (Ar), 108.0 (Ar), 94.7 (=C), 85.9

(=C). HRMS (EI) calcd for C4H;1N: 193.0891. Found: 193.0893.
N-[2-(Phenylethynyl)phenyl]-p-toluenesulfonamide (19)

Compound 18 (78 mg, 0.40 mmol) was dissolved in pyridine-THF (0.22 mL:1 mL), and p-
toluenesulfonyl chloride (115 mg, 0.62 mmol) was added. The mixture was stirred for 24 h at room
temperature. The reaction was then diluted with water, extracted with CH,Cl,, dried (Na,SOs), and
filtered. After evaporation, the residue was purified by column chromatography (8:1, hexanes—EtOAc)
to obtain pure 19 as a white waxy solid (134 mg, 96%): R, 0.40 (6:1, hexanes—EtOAc); "H NMR (400
MHz, CDCls, dy) 7.69 (d, 2H, J = 8.3 Hz, Ar), 7.64 (d, 1H, J = 8.3 Hz, Ar), 7.46-7.51 (m, 2H, Ar),
7.35-7.42 (m, 4H, Ar), 7.26-7.32 (m, 2H, Ar), 7.16 (d, 2H, J = 8.0 Hz, Ar), 7.04-7.09 (td, 1H, J= 7.6,
1.0 Hz, Ar), 2.33 (s, 3H, CHz); °C NMR (100 MHz, CDCls, 8¢) 144.0 (Ar), 137.6 (Ar), 136.1 (Ar),

132.0 (Ar), 131.6 (2, Ar), 129.6 (3, Ar), 129.1 (Ar), 128.6 (2, Ar), 127.3 (2, Ar), 124.7 (Ar), 122.0
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(Ar), 120.5 (Ar), 114.7 (A1), 96.2 (=C), 83.8 (=C), 21.5 (CHz). HRMS (EI) caled for CyyH;7NO,S:

347.0980. Found: 347.0980.
2-Phenylbenzo[b]furan (20)

n-Butyllithium (1.6 M in hexane, 0.5 mL, 0.80 mmol) was added dropwise to a solution of 3-iodo-2-
phenylbenzo[b]furan 13 (33 mg, 0.11 mmol) in THF (3.0 mL) at -78 °C. The mixture was stirred at -78
°C for 5 min and a satd aqueous solution of NH4Cl (2 mL) was then added. After stirring for another 1
min, the reaction mixture was extracted with EtOAc. The organic layer was washed with brine, dried
(NaySQ,), filtered, and concentrated to yield the crude product, which was purified by column
chromatography (hexanes) to afford 20 (17 mg, 86%) as a white flaky solid: R;0.31 (hexanes); 'H NMR
(400 MHz, CDCls, 6y) 7.87-7.92 (m, 2H, Ar), 7.59-7.62 (m, 1H, Ar), 7.53—7.57 (m, 1H, Ar), 7.44-7.50
(m, 2H, Ar), 7.35-7.40 (m, 1H, Ar), 7.28-7.33 (m, 1H, Ar), 7.23-7.28 (m, 1H, Ar), 7.04 (br s, 1H, Ar);
C NMR (100 MHz, CDCls, 8¢) 155.9 (Ar), 154.9 (Ar), 130.5 (Ar), 129.2 (Ar), 128.8 (2, Ar), 128.5
(Ar), 125.0 (2, Ar), 124.3 (Ar), 122.9 (Ar), 120.9 (Ar), 111.2 (Ar), 101.3 (Ar). HRMS (EI) calcd for
Ci4H100: 194.0732. Found: 194.0731. Anal. calcd for Ci4H,0O: C, 86.57; H, 5.19. Found C, 86.59; H,

5.33.
2-Phenylbenzo[b]thiophene (21)

This compound was synthesized as a white flaky solid from 14 in 85% yield by following the same
procedure used for the synthesis of 21: Ry 0.39 (hexanes); 'H NMR (400 MHz, CDCl;, 8y) 7.84-7.87
(m, 1H, Ar), 7.78-7.81 (m, 1H, Ar), 7.72-7.76 (m, 2H, Ar), 7.56 (br s, 1H, Ar), 7.42-7.47 (m, 2H, Ar),
7.31-7.39 (m, 3H, Ar); C NMR (100 MHz, CDCls, 8¢) 144.3 (Ar), 140.7 (Ar), 139.5 (Ar), 134.3 (Ar),
129.0 (2, Ar), 128.3 (Ar), 126.5 (2, Ar), 124.5 (Ar), 124.3 (Ar), 123.6 (Ar), 122.3 (Ar), 119.5 (Ar).
HRMS (EI) calcd for C14H;(S: 210.0503. Found: 210.0504. Anal. calcd for Ci4H;(S: C, 79.96; H, 4.79;

S, 15.25. Found C, 80.15; H, 4.91; S, 15.44.
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1-Tosyl-2-phenylindole (22)

Compound 19 (39 mg, 0.11 mmol) was dissolved in dichloroethane (7 mL), and copper(Il) triflate (12
mg, 0.035 mmol) was added. The mixture was heated at reflux for 48 h. After evaporation, the residue
was purified by column chromatography (30:1, hexanes—EtOAc) to obtain pure 22 as a white waxy
solid (20 mg, 52%): R;0.21 (20:1, hexanes—EtOAc); 'H NMR (400 MHz, CDCls;, dy) 8.30-8.34 (m, 1H,
Ar), 7.48-7.54 (m, 2H, Ar), 7.40-7.46 (m, 4H, Ar), 7.36-7.39 (m, 1H, Ar), 7.25-7.30 (m, 3H, Ar), 7.04
(d, 2H, J = 8.6 Hz, Ar), 6.55 (s, 1H, Ar), 2.33 (s, 3H, CH3); >C NMR (100 MHz, CDCls, 5¢) 144.5 (Ar),
142.1 (Ar), 138.3 (Ar), 134.7 (Ar), 132.4 (Ar), 130.5 (Ar), 131.6 (Ar), 130.3 (2, Ar), 129.2 (2, Ar),
128.6 (Ar), 127.5 (2, Ar), 126.8 (2, Ar), 124.8 (Ar), 124.3 (Ar), 120.7 (Ar), 116.7 (Ar), 113.6 (Ar), 21.6
(CH3). HRMS (EI) calcd for C;;H;7NO,S: 347.0980. Found: 347.0981. Anal. calcd for C;;H;7NO,S:

C, 72.60; H, 4.93; N, 4.03; S, 9.23. Found C, 72.58; H, 5.17; N, 3.76; S, 9.25.
2-Phenylindole (23)

This compound was synthesized as an amphorous off-white solid from 15 in 74% yield by following the
same procedure used for the synthesis of 20: R,0.57 (4:1 hexanes—EtOAc); 'H NMR (400 MHz, CDCls,
On) 8.32 (br s, 1H, NH), 7.65-7.70 (m, 3H, Ar), 7.44-7.49 (m, 2H, Ar), 7.40-7.5243 (m, 1H, Ar), 7.33—
7.37 (m, 1H, Ar), 7.20-7.24 (m, 1H, Ar), 7.14-7.18 (m, 1H, Ar), 6.85 (s, 1H, Ar); °C NMR (100 MHz,
CDCls, d¢) 137.9 (Ar), 136.9 (Ar), 132.4 (Ar), 129.3 (Ar), 129.0 (2, Ar), 127.7 (Ar), 125.2 (2, Ar),
122.4 (Ar), 120.7 (Ar), 120.3 (Ar), 110.9 (Ar), 100.0 (Ar). HRMS (EI) caled for C;4H;N: 193.0891.
Found: 193.0892. Anal. calcd for Ci4H;N: C, 87.01; H, 5.74; N, 7.25. Found C, 87.27; H, 5.79; N,

7.33.
3-(2-Phenylbenzofuran-3-yl)-prop-2-yn-1-ol (24)

To a solution of piperidine (3 mL), PdCl,(PPhs), (2 mg, 5 mol%), 13 (21 mg, 0.064 mmol), and
propargyl alcohol (5 mg, 0.1 mmol) was added Cul (1 mg, 10 mol%). The mixture was stirred at room

temperature for 5 h. The reaction was then quenched by the addition of a satd aqueous NH4Cl solution
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and the resulting solution was extracted with Et;O. The organic fractions were dried (Na,SOy), filtered,
and concentrated under vacuum to yield the crude product, which was purified by column
chromatography (6:1 hexanes—EtOAc) to afford 24 (12 mg, 73%) as a brownish amorphous solid: Ry
0.29 (4:1 hexanes—EtOAc); '"H NMR (400 MHz, CDCls, 8y) 8.24-8.28 (m, 2H, Ar), 7.66-7.69 (m, 1H,
Ar), 7.46-7.52 (m, 3H, Ar), 7.38-7.43 (m, 1H, Ar), 7.28-7.36 (m, 2H, Ar), 4.70 (s, 2H, OCH,), 2.15 (br
s, 1H, OH); °C NMR (100 MHz, CDCls, 8¢) 156.7 (Ar), 153.4 (Ar), 130.0 (2, Ar), 129.3 (Ar), 128.7 (2,
Ar), 126.0 (2, Ar), 125.4 (Ar), 123.4 (Ar), 120.2 (Ar), 111.2 (Ar), 98.4 (Ar), 94.8 (=C), 77.6 (=C), 52.0
(OCH;). HRMS (EI) calcd for C;7H,0;: 248.0837. Found: 248.0838. Anal. calcd for C17H;,0;: C,

82.24; H, 4.87. Found C, 82.05; H, 4.86.
3-(2-Phenylbenzothiophen-3-yl)-prop-2-yn-1-ol (25)

To a solution of piperidine (4 mL), PdCly(PPh;3), (28 mg, 5 mol%), 14 (254 mg, 0.759 mmol), and
propargyl alcohol (64 mg, 1.1 mmol) was added Cul (15 mg, 10 mol%). The mixture was stirred at
room temperature for 12 h and the reaction was then quenched by the addition of a satd aqueous NH4Cl
solution, and the resulting solution was extracted with Et,O. The organic fractions were dried
(NayS0y), filtered, and concentrated under vacuum to yield the crude product, which was purified by
column chromatography (6:1 hexanes—EtOAc) to afford 25 (162 mg, 81%) as a off-white amorphous
solid: R;0.56 (2:1 hexanes—EtOAc); "H NMR (400 MHz, CDCls, 8y) 7.92-8.02 (m, 3H, Ar), 7.78-7.84
(m, 1H, Ar), 7.36-7.52 (m, 5H, Ar), 4.62 (s, 2H, OCH,), 1.82 (br s, 1H, OH); °C NMR (100 MHz,
CDCls, &¢) 147.0 (Ar), 141.1 (Ar), 137.5 (Ar), 133.6 (Ar), 128.8 (Ar), 128.7 (2, Ar), 128.4 (2, Ar),
125.3 (Ar), 125.0 (Ar), 123.2 (Ar), 122.0 (Ar), 112.8 (Ar). 92.4 (=C), 80.2 (=C), 51.9 (OCH;). HRMS
(ED) caled for C17H,0S: 264.0609. Found: 264.0610. Anal. calcd for C;7H,,0S: C, 77.24; H, 4.58; S,

12.13. Found C, 77.15; H, 4.68; S, 12.17.
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3-(1-Tosyl-2-phenylindol-3-yl)-prop-2-yn-1-ol (26)

To a solution of piperidine (0.75 mL), DMF (0.25 mL), PdCl,(PPhs), (11 mg, 20 mol%), 15 (38 mg,
0.079 mmol), and propargyl alcohol (7 mg, 0.1 mmol) was added Cul (2 mg, 10 mol%). The mixture
was stirred at 100 °C in a microwave reactor for 2 h, the reaction was then quenched by the addition of a
satd aqueous NH4Cl solution, and the resulting solution was extracted with Et,O. The organic fractions
were dried (Na,SOy), filtered, and concentrated under vacuum to yield the crude product, which was
purified by column chromatography (3:1 hexanes—EtOAc) to afford 26 (17 mg, 52%) as a brownish oil:
R, 0.34 (2:1 hexanes—EtOAc); 'H NMR (400 MHz, CDCl;, 8y) 8.30-8.33 (m, 1H, Ar), 7.52-7.60 (m,
3H, Ar), 7.38-7.48 (m, 4H, Ar), 7.31-7.36 (m, 1H, Ar), 7.23-7.27 (m, 2H, Ar), 7.03—7.07 (m, 2H, Ar),
4.40 (s, 2H, OCH,), 2.32 (s, 3H, CH3); °C NMR (100 MHz, CDCl, 3¢) 144.9 (Ar), 143.8 (Ar), 137.0
(Ar), 134.6 (Ar), 131.1 (2, Ar), 130.7 (Ar), 130.5 (Ar), 129.4 (2, Ar), 129.2 (Ar), 127.4 (2, A1), 126.8 (2,
Ar), 125.8 (Ar), 124.7 (Ar), 120.0 (Ar), 116.5 (Ar), 107.3 (Ar), 92.6 (=C), 77.6 (=C), 51.7 (OCH,), 21.5

(CH3). HRMS (EI) calcd for Co4H;9O3NS: 401.1086. Found: 401.1083. Purity: > 99%.
3-(2-Phenylindol-3-yl)-prop-2-yn-1-ol (27)

This compound was synthesized as a brown oil from 26 in 45% yield by following the same procedure
used for the synthesis of 16: R, 0.30 (5:1 toluene—EtOAc); "H NMR (400 MHz, CDCls, 8y) 8.43 (br s,
1H, NH), 7.96-7.98 (m, 2H, Ar), 7.74-7.76 (m, 1H, Ar), 7.48-7.52 (m, 2H, Ar), 7.38-7.42 (m, 2H, Ar),
7.24-7.28 (m, 1H, Ar), 7.20-7.23 (m, 1H, Ar), 4.62 (s, 2H, OCH,); °C NMR (100 MHz, CDCls, &¢)
140.3 (Ar), 135.7 (Ar), 131.8 (Ar), 130.8 (Ar), 129.4 (2, Ar), 128.9 (Ar), 126.9 (2, Ar), 123.9 (Ar),
121.4 (Ar), 120.0 (Ar), 111.5 (Ar), 92.2 (Ar), 80.0 (=C), 66.6 (=C), 52.3 (OCH;). HRMS (EI) calcd for

Ci7H13NO: 249.0997. Found: 247.0998.

2-Propargyl 4-O-acetyl-3-azido-2,3,6-trideoxy-a-L-arabino-hexopyranoside (29) and 2-Propargyl

4-O-acetyl-3-azido-2,3,6-trideoxy-a-L-ribo-hexopyranoside (30)
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Compound 28 (3.9g, 15 mmol), crushed activated 4A molecular sieves (500 mg) and propargyl
alcohol (1.7 g, 30 mmol) were suspended in anhydrous CH,Cl, (60 mL). The mixture was stirred for 5—
10 min at room temperature and then cooled to -10 °C. BF3°Et;O (3.91 mL, 30.8 mmol) was added
dropwise via syringe. After adding BF3*Et;0O, the reaction mixture was warmed to 0 °C. Once the
starting material was fully consumed (within 0.5 h), the reaction mixture was quenched by the addition
of K,CO; (3.33 g), and then H,O (120 mL), satd NaHCO; solution (120 mL) and CH,Cl, (250 mL)
were added. The organic layer was separated, washed with brine, and was dried (Na,SOy), filtered and
concentrated. The crude product was purified by column chromatography (15:1 — 8:1, hexanes—
EtOAc) to give pure 29 (2.11 g, 55%) and 30 (0.172 g, 4.5%) as colorless oils. In addition, a mixture of
the two P isomers (31 and 32) and some 30 was collected as clear oil (0.98 g, 25%). (29): R, 0.32 (8:1
hexanes—EtOAc); IR: v 3281 (=C—-H), 2103 (N=N=N), 1744 (C=0) cm™; [a]>~189.0 (¢ 4.9, CH,Cl,);
'H NMR (400 MHz, CDCls, 8y) 5.02 (br d, 1H, J) 5, = 3.4 Hz, H-1), 4.66 (dd, 1H, J34 = J45 = 9.8 Hz,
H-4), 4.21 (dd, 1H, J = 15.7 Hz, J= 2.4 Hz, OCH,C=CH), 4.16 (dd, 1H, J = 15.7 Hz, J= 2.4 Hz,
OCH,C=CH), 3.86 (ddd, 1H, J2,3 = 12.4 Hz, J34 = 9.8 Hz, J5.3 = 5.0 Hz, H-3), 3.80 (dq, 1H, Js5=9.8
Hz, Jss = 6.3 Hz, H-5), 2.44 (t, 1H, J= 2.4 Hz, OCH,C=CH), 2.18 (ddd, 1H, J2a2. = 13.3 Hz, J5.3=5.0
Hz, Ji12. = 1.1 Hz, H-2e), 2.11 (s, 3H, O=CCHas), 1.75 (ddd, 1H, J2a2e = 13.3 Hz, J2,3 = 12.4 Hz, J1 2, =
3.4 Hz, H-2a), 1.15 (d, 3H, Js¢ = 6.3 Hz, H-6); °C NMR (100 MHz, CDCl;, 8¢) 170.0 (C=0), 95.1 (C-
1), 78.9 (C=CH), 75.3 (C-4), 74.6 (C=CH), 66.4 (C-5), 57.5 (C-3), 54.3 (OCH,), 34.9 (C-2), 20.8
(O=CCHa), 17.3 (C-6). HRMS (ESI) calcd for (M+Na) C;;H;sN304Na: 276.0955. Found: 276.0955.

Anal. caled for C11H;5N304: C, 52.17; H, 5.97; N, 16.59. Found C, 52.40; H, 5.85; N, 16.50.

(30): Rr0.44 (4:1 hexanes:EtOAc); 'H NMR (400 MHz, CDCls, &) 5.01 (dd, 1H, Jy 2, = 4.0 Hz, J; 2. =
1.5 Hz, H-1), 4.67 (dd, 1H, J45 = 9.6 Hz, J34 = 3.6 Hz, H-4), 4.25 (d, 2H, J = 2.4 Hz, OCH,C=CH),
4.20 (dq, 1H, Js5 = 9.6 Hz, Js 5 = 6.3 Hz, H-5), 4.11 (ddd, 1H, J34= J2a3= J2.3 = 3.6 Hz, H-3), 2.42 (t,
1H, J = 2.4 Hz, OCH,C=CH), 2.00-2.15 (m, 5SH, O=CCHs;, H-2a, H-2e), 1.18 (d, 3H, Js56 = 6.3 Hz, H-

6); >C NMR (100 MHz, CDCls, 8¢) 170.1 (C=0), 93.8 (C-1), 79.1 (C=CH), 74.5 (C=CH), 73.9 (C-4),
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62.2 (C-5), 55.7 (C-3), 54.5 (OCH,), 32.8 (C-2), 20.7 (O=CCHs), 17.2 (C-6). HRMS (ESI) calcd for

(M+Na) C;;H 5N304Na: 276.0955. Found: 276.0953.
2-Propargyl 3-azido-2,3,6-trideoxy-a-L-arabino-hexopyranoside (33)

Compound 29 (1.52 g, 6.01 mmol) was dissolved in CH30H (70 mL). To this solution was added
K,CO; (0.36 g, 2.6 mmol), and then the reaction mixture was stirred for 12 h. The solvent was
evaporated and the residue was suspended in water (100 mL), extracted with CH,Cl,, washed with
brine, and dried over Na,SOa4. After filtration, the filtrate was concentrated and the resulting residue
was purified by column chromatography (4:1 hexanes—EtOAc) to acquire pure 33 as a colorless oil
(1.27 g, 99%); Ry 0.44 (4:1 hexanes—EtOAc); IR v 3425 (O-H), 3293 (=C-H), 2104 (N=N=N) cm’™;
[0]2~160.0 (c 3.6, CH,Cly); 'H NMR (400 MHz, CDCls, 8y) 5.02 (br d, 1H, Jy 2, = 3.4 Hz, H-1), 4.22
(dd, 1H, J = 15.7 Hz, J= 2.4 Hz, OCH,C=CH), 4.17 (dd, 1H, J = 15.7 Hz, J= 2.4 Hz, OCH,C=CH),
3.76 (ddd, 1H, J,3 = 12.3 Hz, J34 = 9.5 Hz, J2.3 = 5.0 Hz, H-3), 3.69 (dq, 1H, J15 = 9.5 Hz, J565 = 6.2
Hz, H-5), 3.14 (dd, 1H, J54 = J45 = 9.5 Hz, H-4), 2.44 (t, 1H, J = 2.4 Hz, OCH,C=CH), 2.41 (br s, 1H,
OH), 2.19 (ddd, 1H, J2a2. = 13.2 Hz, J5.3 = 5.0 Hz, J1 2. = 1.2 Hz, H-2¢), 1.74 (ddd, 1H, J22. = 13.2 Hz,
Joa3z = 12.3 Hz, Ji 2. = 3.4 Hz, H-2a), 1.29 (d, 3H, Js¢ = 6.2 Hz, H-6); °C NMR (100 MHz, CDCl;, &¢)
95.1 (C-1), 79.0 (C=CH), 75.8 (C-4), 74.6 (C=CH), 68.2 (C-5), 60.2 (C-3), 54.2 (OCH,), 34.7 (C-2),
17.6 (C-6). HRMS (EI) calcd for CoH{3N305: 211.0957. Found: 211.0960. Anal. calcd for CoH;3N30;:

C, 51.18; H, 6.20; N, 19.89. Found C, 51.22; H, 6.13; N, 19.77.
2-Propargyl 4-O-acetyl-3-azido-2,3,6-trideoxy-o-L-lyxo-hexopyranoside (34)

To a solution of compound 33 (128 mg, 0.611 mmol) in 19:1 CH,Cl,—pyridine (16.8 mL) at -15 °C was
added the solution of Tf,O (triflic anhydride) (0.438 mL, 2.58 mmol) in CH,Cl, (3.4 mL). After stirring
for 45 min while keeping the temperature below -5 °C, TLC showed the starting material was gone and
a new spot (R 0.61, 4:1 hexanes—EtOAc) appeared. The reaction mixture was then extracted with ice-

cold 1M HCI aqueous solution and water, dried with Na;SOy, filtered, and concentrated to yield an
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orange liquid. The product was immediately dissolved in dry CH3CN (10 mL) and n-BusNOAc (366
mg, 1.22 mmol) was added. After stirring at 40 °C for 40 min, the solvent was removed under vacuum.
The residue was purified by column chromatography (4:1 hexanes—EtOAc) to yield pure 34 (132 mg,
86%) as a pale yellow oil. Ry 0.39 (4:1 hexanes—EtOAc); IR v 3279 (=C-H), 2104 (N=N=N), 1744
(C=0) cm™; [a]2-161.4 (c 4.4, CH,Cl,); '"H NMR (500 MHz, CD;0D, 8y) 5.16 (br s, 2H, H-1, H-4),
4.22 (2d, 2H, J= 2.4 Hz, OCH,C=CH), 4.02 (br q, 1H, Js¢ = 6.5 Hz, H-5), 3.86 (ddd, 1H, J2,3 = 12.8
Hz, Jy.3 = 4.8 Hz, J34 = 3.0 Hz, H-3), 2.45 (t, 1H, J = 2.4 Hz, OCH,C=CH), 2.18 (s, 3H, O=CCH3),
2.10 (ddd, 1H, J2a2e = J2a3 = 12.8 Hz, J1 2. = 3.3 Hz, H-2a), 1.56 (br dd, 1H, J2.2. = 12.8 Hz, J5.3 = 4.8
Hz, H-2¢), 1.14 (d, 3H, Js5 = 6.5 Hz, H-6); °C NMR (100 MHz, CDCls, 8¢) 170.4 (C=0), 95.8 (C-1),
79.0 (C=CH), 74.6 (C=CH), 70.0 (C-4), 65.6 (C-5), 54.5 (OCH,), 54.4 (C-3), 29.2 (C-2), 20.7
(O=CCHa;), 16.6 (C-6). HRMS (ESI) calcd for (M+Na) C;;H;sN304Na: 276.0955. Found: 276.0956.

Anal. calcd for C;1HsN3O4: C, 52.17; H, 5.97; N, 16.59. Found C, 52.53; H, 5.99; N, 16.93.
2-Propargyl 3-azido-2,3,6-trideoxy-a-L-lyxo-hexopyranoside (35)

Compound 34 (81 mg, 0.32 mmol) was dissolved in CH3;0H (6 mL), K,COj; (31 mg, 0.23 mmol) added
and then the reaction mixture was stirred for 24 h. The solvent was evaporated and the residue was
purified by column chromatography (3:1 hexanes—EtOAc) to acquire pure 35 as a pale yellow thin oil
(64 mg, 94%); R, 0.26 (3:1 hexanes—EtOAc); IR v 3462 (O-H), 3294 (=C-H), 2100 (N=N=N) cm’™;
[a]5 -169.7 (¢ 2.3, CH2Cly); 'H NMR (500 MHz, CDCls, 8) 5.10 (br d, 1H, Ji 2, = 3.8 Hz, H-1), 4.19
(s, 2H, OCH,C=CH), 3.92 (br q, 1H, Js6 = 6.5 Hz, H-5), 3.79 (ddd, 1H, J2,3 = 13.0 Hz, J5.3 = 5.0 Hz,
J34 = 2.8 Hz, H-3), 3.68 (br s, 1H, H-4), 2.44 (t, IH, J = 2.4 Hz, OCH,C=CH), 2.09 (ddd, 1H, J2,2c =
Joa3 = 13.0 Hz, J1 2. = 3.8 Hz, H-2a), 2.01 (br s, 1H, OH), 1.93 (br dd, 1H, J242¢ = 13.0 Hz, J5.3 = 5.0
Hz, H-2¢), 1.26 (d, 3H, Js5 = 6.5 Hz, H-6); °C NMR (125 MHz, CDCls, 8¢) 95.8 (C-1), 79.1 (C=CH),
74.5 (C=CH), 69.6 (C-4), 66.4 (C-5), 56.8 (C-3), 54.5 (OCHa), 28.3 (C-2), 16.6 (C-6). HRMS (ESI)
calcd for (M+Na) CoH3N3;03Na: 234.0849. Found: 234.0848. Anal. calcd for CoH;3N30s: C, 51.18; H,

6.20; N, 19.89. Found C, 50.75; H, 6.30; N, 19.19.
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2-Propargyl 3-amino-2,3,6-trideoxy-a-L-lyxo-hexopyranoside (36)

To a solution of compound 35 (458 mg, 2.17 mmol) in THF (50 mL) and H,O (2 mL) was added PPh;
(1.14 g, 4.35 mmol), and the reaction was heated at reflux for 10 h. After cooling and concentration of
the solution, the residue was purified by column chromatography on Iatrobeads (EtOAc — CH3;OH) to
yield pure 36 (356 mg, 89%) as a white waxy solid: R, 0.55 (100:1 CH;OH-HOACc); IR v 3287.4 (=C-
H, O-H) cm™; [a]2 ~191.8 (¢ 1.9, CH;0H); 'H NMR (500 MHz, CD;0D, 8y) 5.00 (br d, 1H, J;2, = 3.4
Hz, H-1), 4.18 (d, 2H, J = 2.5 Hz, OCH,C=CH), 3.87 (br q, 1H, Js = 6.6 Hz, H-5), 3.42 (br d, 1H, J34
=2.5Hz, H-4),3.07 (ddd, 1H, J>,3 = 12.7 Hz, J5.3 = 5.0 Hz, J3 4 = 2.5 Hz, H-3), 2.79 (t, 1H, J = 2.5 Hz,
OCH,C=CH), 1.67 (ddd, 1H, J2a2e = J2a3 = 12.7 Hz, J1 2, = 3.4 Hz, H-2a), 1.74 (ddd, 1H, J2,2e = 12.7
Hz, J2e3 = 5.0 Hz, J12. = 1.1 Hz, H-2e), 1.19 (d, 3H, Js5 = 6.6 Hz, H-6); >°C NMR (100 MHz, CD;0D,
d¢c) 96.8 (C-1), 80.5 (C=CH), 79.3 (C-4), 75.4 (C=CH), 69.9 (C-5), 54.8 (OCH»), 50.3 (C-3), 38.2 (C-2),
18.1 (C-6). HRMS (ESI) calcd for (M+H) CoH;sNOs: 186.1125. Found: 186.1123. Anal. calcd for

CoHisNOs: C, 58.36; H, 8.16; N, 7.56. Found C, 58.18; H, 8.08; N, 7.67.
2-Propargyl 3-amino-2,3,6-trideoxy-a-L-arabino-hexopyranoside (37)

To a solution of 33 (1.27 g, 6.01 mmol) in THF (80 mL) and H,O (14 mL) was added PPhs (3.17 g, 12.1
mmol), and the reaction mixture was heated at reflux for 10 h. After concentration of the solution, the
residue was purified by column chromatography on latrobeads (EtOAc — CH30OH) to yield pure 37
(1.08 g, 97%) as a white amorphous solid: Ry 0.34 (CH3;OH); IR v 3341.0 (N-H), 3296.7 (=C-H),
3090.3 (O-H) em™; [a]? —175.8 (¢ 0.80, CH;0H); 'H NMR (500 MHz, CD;OD, &) 4.96 (br d, 1H,
Ji2a =3.4 Hz, H-1), 4.18 (d, 2H, J = 2.4 Hz, OCH,C=CH), 3.58 (dq, 1H, Js5=9.3 Hz, J5s5 = 6.3 Hz, H-
5), 2.94 (ddd, 1H, J2,3 = 12.1 Hz, J54 = 9.3 Hz, J5.3 = 4.6 Hz, H-3), 2.82 (dd, 1H, J34 = J15 = 9.3 Hz,
H-4),2.79 (t, 1H, J = 2.4 Hz, OCH,C=CH), 1.98 (ddd, 1H, J2a2. = 13.4 Hz, J>.3 = 4.6 Hz, J, 5. = 1.3 Hz,
H-2e), 1.56 (ddd, 1H, J22. = 13.4 Hz, J2,3 = 12.1 Hz, Ji 2, = 3.4 Hz, H-2a), 1.21 (d, 3H, Js6 = 6.3 Hz,

H-6); °C NMR (100 MHz, CD;0D, 8¢) 96.8 (C-1), 80.5 (C=CH), 79.3 (C-4), 75.4 (C=CH), 69.9 (C-5),
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54.8 (OCH,), 50.3 (C-3), 38.2 (C-2), 18.1 (C-6). HRMS (ESI) calcd for (M+H) CoH;cNO3: 186.1125.
Found: 186.1124. Anal. calced for CoHsNOs: C, 58.36; H, 8.16; N, 7.56. Found C, 58.19; H, 8.13; N,

7.77.

Methyl 4-O-acetyl-2,3,6-trideoxy-a-L-erythro-hexopyranoside (40a) and Methyl 4-O-acetyl-2,3,6-

trideoxy-p-L-erythro-hexopyranoside (40p)

A solution of the mixture of 39a and 39 (282 mg, 1.52 mmol) in EtOAc (40 mL) was hydrogenated in
the presence of 10% Pd/C (8 mg, 2.7% mass ratio) at room temperature and normal pressure. Once the
starting material was fully consumed (about 3.5 h), the reaction mixture was filtered through a Celite
pad and concentrated. The crude product was purified by column chromatography (8:1, hexanes—
EtOAc) to acquire pure 40a as a colorless oil and pure 40f as a white amorphous solid (256 mg for 40a.
and 40 together, 90%, a:p = 4.6:1). (40a): R, 0.64 (6:1 hexanes—EtOAc); IR: v 1738 (C=0) cm’; [a]?
~192.4 (¢ 4.0, CH,Cl,); '"H NMR (400 MHz, CDCls, 8y) 4.63 (br s, 1H, H-1), 4.44-4.52 (m, 1H, H-4),
3.77 (dq, 1H, J45 = 9.7 Hz, Js¢ = 6.3 Hz, H-5), 3.37 (s, 3H, OCH3), 2.05 (s, 3H, O=CCHj3), 1.86-1.94
(m, 1H, H-3e), 1.70-1.84 (m, 3H, H-2a, H-2¢, H-3a), 1.15 (d, 3H, Js5 = 6.3 Hz, H-6); °C NMR (100
MHz, CDCls, 6¢) 170.2 (C=0), 97.3 (C-1), 73.5 (C-4), 66.3 (C-5), 54.5 (OCH3), 29.0 (C-2), 24.0 (C-3),
21.1 (O=CCHj), 17.8 (C-6). HRMS (ESI) calcd for (M+Na) CoH;604Na: 211.0941. Found: 211.0941.

Anal. calcd for CoH604: C, 57.43; H, 8.57. Found C, 57.08; H, 8.74.

(40B): Rr 0.60 (6:1 hexanes—EtOAc); IR: v 1731 (C=0) cm’; [a]5+17.0 (¢ 1.4, CH,Cly); 'H

NMR (400 MHz, CDCls, 8y) 4.42 (ddd, 1H, J3,4 = 10.4 Hz, Jy5s = 9.1 Hz, J304 = 4.1 Hz, H-4), 4.36 (dd,
1H, Ji2a = 9.0 Hz, Ji 5. = 2.2 Hz, H-1), 3.48 (dq, 1H, Jys = 9.1 Hz, Js¢ = 6.2 Hz, H-5), 3.45 (s, 3H,
OCH3), 2.13 (dddd, 1H, J3,3c = 13.0 Hz, Jre3e = Jae4 = Jaaze = 4.1 Hz, H-3e), 2.02 (s, 3H, O=CCH3),
1.86 (dddd, 1H, Jy.2e = 13.0 Hz, Joe3e = Jre3a = 4.1 Hz, Jy 5. = 2.2 Hz, H-2e), 1.59 (dddd, 1H, Jya2, =
Jraza = 13.0 Hz, Jy 2. = 9.0 Hz, J2a3. = 4.1 Hz, H-2a), 1.45 (dddd, 1H, J3,3¢ = J2a30 = 13.0 Hz, J3,4 = 10.4
Hz, Jae3a = 4.1 Hz, H-3a), 1.20 (d, 3H, Jss = 6.2 Hz, H-6); °C NMR (100 MHz, CDCl;, 8¢) 170.2

(C=0), 102.4 (C-1), 73.1 (C-5), 72.9 (C-4), 56.2 (OCH3), 29.9 (C-2), 27.1 (C-3), 21.1 (O=CCHs), 18.1
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(C-6). HRMS (ESI) caled for (M+Na) CoH;s04Na: 211.0941. Found: 209.0942. Anal. calcd for

CoH604: C, 57.43; H, 8.57. Found C, 57.47; H, 8.55.

Methyl 2,3,6-trideoxy-o-L-erythro-hexopyranoside (42a) and Methyl 2,3,6-trideoxy-p-L-erythro-

hexopyranoside (42p)

A mixture of compounds 400 and 408 (1.85 g, 9.84 mmol) was dissolved in CH3;OH (100 mL). To the
above solution was added K,CO; (0.54 g, 3.9 mmol), and then the reaction was stirred for 12 h. The
solvent was evaporated and the residue was purified by column chromatography (2:1, hexanes—EtOAc)
to acquire pure 42a (0.73 g) and 42 (0.09 g), and their mixture (0.49 g) as a colorless oil respectively
(1.31 g, 91%, a:p = 5.1:1). (42a): R;0.22 (2:1 hexanes—EtOAc); IR: v 3434 (O—H) cm’; [a]5 —168.6 (¢
1.7, CH,Cl,); "TH NMR (500 MHz, CDCls, 8y) 4.60 (br s, 1H, H-1), 3.54 (dq, 1H, J45 = 9.2 Hz, J56 = 6.2
Hz, H-5), 3.32 (s, 3H, OCH3), 3.30-3.36 (m, 1H, H-4), 1.94 (br s, 1H, OH), 1.65-1.85 (m, 4H, H-2a, H-
2e, H-3a, H-3e), 1.24 (d, 3H, Js ¢ = 6.2 Hz, H-6); °C NMR (125 MHz, CDCls, 8¢) 97.3 (C-1), 72.0 (C-
4), 69.3 (C-5), 54.4 (OCHs), 29.5 (C-2), 27.6 (C-3), 17.9 (C-6). HRMS (ESI) caled for (M+Na)
C7H1403Na: 169.0835. Found: 169.0834. Anal. calcd for C;H1403: C, 57.51; H, 9.65. Found C, 57.64;

H, 9.77.

(42P): Ry 0.17 (2-1 hexanes:EtOAc); IR: v 3411 (O-H) cm™; [a]?+47.0 (¢ 1.0, CH,Cl,); 'H
NMR (500 MHz, CDCls, &) 4.36 (dd, 1H, Ji2, = 9.2 Hz, Jy,. = 2.0 Hz, H-1), 3.48 (s, 3H, OCH3),
3.25-3.32 (m, 2H, H-4, H-5), 2.03-2.08 (m, 1H, H-3e), 1.86-1.91 (m, 1H, H-2¢), 1.53—1.66 (m, 2H, H-
2a, OH), 1.43-1.52 (m, 1H, H-3a), 1.32 (d, 3H, Js¢ = 5.9 Hz, H-6); °C NMR (125 MHz, CDCl;, &¢)
102.5 (C-1), 75.7 (C-5), 71.6 (C-4), 56.3 (OCHj3), 31.0 (C-2/C-3), 30.5 (C-3/C-2), 18.0 (C-6). HRMS
(ED) caled for C7H1405: 146.0943. Found: 146.0940. Anal. calcd for C;H;405: C, 57.51; H, 9.65. Found

C, 58.02; H, 9.76.

Methyl 4-azido-2,3,4,6-trideoxy-a-L-threo-hexopyranoside (43a0) and Methyl 4-azido-2,3,4,6-

trideoxy-p-L-threo-hexopyranoside (43p)
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Compounds 42a and 428 (378 mg, 2.59 mmol) were dissolved in CH,Cl, (20 mL), and Et;N (1.08 mL,
7.77 mmol) was added. The solution was cooled to 0 °C and then mesyl chloride (0.40 mL, 5.2 mmol)
was added dropwise. After stirring for 2 h, the reaction mixture was washed with IN HCI, 1IN NaOH
and brine sequentially. The solution was dried over Na,SO4. After filtration, the solvent was
evaporated and the acquired yellow oil was dissolved in DMF (7 mL). To this solution was added NaNj3
(933 mg, 14.4 mmol) and the reaction mixture was stirred at 110 °C for 24 h before cooling and
extraction with Et;O. The ether solution was dried (Na,SO,), filtered, and evaporated. The resulting
residue was purified by column chromatography (20:1, hexanes—EtOAc) to acquire pure 43a (230 mg)
and 43P (22 mg), and their mixture (83 mg) as colorless oils respectively (335 mg, 76%). (43a): R, 0.24
(20:1 hexanes-EtOAc); IR: v 2098 cm™ (N=N=N); [a]>*~71.9 (¢ 3.6, CH,CL); '"H NMR (500 MHz,
CDCls, oy) 4.68 (br d, 1H, J12a or2¢ = 2.7 Hz, H-1), 3.95 (dq, 1H, Js6 = 6.5 Hz, J15 = 1.7 Hz, H-5), 3.42
(br s, 1H, H-4), 3.32 (s, 3H, OCH3;), 2.06-2.14 (m, 1H, H-3e), 1.84-1.95 (m, 2H, H-3a, H-2e), 1.51—
1.57 (m, 1H, H-2a), 1.20 (d, 3H, Js¢ = 6.5 Hz, H-6); *C NMR (125 MHz, CDCls, 8¢) 97.9 (C-1), 65.0
(C-5), 59.9 (C-4), 54.6 (OCHs), 24.0 (C-2), 23.0 (C-3), 17.9 (C-6). HRMS (EI) calcd for C7H 3N30;:
171.1008. Found: 171.0993. Anal. calcd for C;H3N30,: C, 49.11; H, 7.65; N, 24.54. Found C, 49.33;

H, 8.00; N, 24.69.

(43P): R, 0.13 (20:1 hexanes—EtOAc); IR: v 2096 cm” (N=N=N); [a]y +164.1 (¢ 1.9, CH,Cl);
'H NMR (500 MHz, CDCls, &) 4.35 (m, 1H, H-1), 3.66 (dq, 1H, Js = 6.4 Hz, J,5 = 1.7 Hz, H-5), 3.48
(s, 3H, OCHs3), 3.36-3.40 (m, 1H, H-4), 2.11-2.17 (m, 1H, H-3e), 1.77-1.85 (m, 1H, H-3a), 1.65-1.75
(m, 2H, H-2a, H-2e), 1.30 (d, 3H, Js¢ = 6.4 Hz, H-6); >°C NMR (125 MHz, CDCl;, 5¢) 102.6 (C-1),
72.7 (C-5), 59.0 (C-4), 55.9 (OCH3), 26.8 (C-3), 25.8 (C-2), 17.9 (C-6). HRMS (ESI) calcd for (M+Na)

C7H;3N30,Na: 194.0900. Found: 194.0901.

2-Propargyl 4-azido-2,3,4,6-trideoxy-a-L-threo-hexopyranoside (44a) and 2-Propargyl 4-azido-

2,3,4,6-trideoxy-p-L-threo-hexopyranoside (44p)
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To a flask were added the mixture of 43a and 43p (200 mg, 1.17 mmol), crushed activated 4A
molecular sieves (100 mg), propargyl alcohol (0.41 mL, 7.0 mmol), and CH,Cl, (5 mL). The mixture
was stirred for 10 min at room temperatu, cooled to -40 °C, and then BF3<Et,O (0.37 mL, 2.9 mmol) was
added dropwise via syringe. After adding the BF;¢Et,0, the reaction mixture was warmed to -10 °C.
Once the starting material was fully consumed (about 4 h), the reaction mixture was quenched by the
addition of K,COs (150 mg). Next, HO (5 mL), satd aqueous NaHCO3 solution (5 mL) and CH,Cl,
(15 mL) were added. The organic layer was separated, washed with brine, dried (Na,SOy), filtered, and
concentrated. The crude product was purified by column chromatography (30:1, hexanes—EtOAc) to
acquire pure 440 and 44f both as colorless oils (203 mg, 89%, a: = 3.5:1). (44a): R, 0.32 (20:1

hexanes—EtOAc); IR: v 3297 (=C—H), 2100 (N=N=N) cm™"; [a]®-109.0 (¢ 1.5, CH,Cl,); "H NMR (500

MHz, CDCls, 6y) 4.60 (br d, 1H, Ji24 or 2¢ = 3.5 Hz, H-1), 4.22 (dd, 1H, J = 15.7 Hz, J= 2.4 Hz,
OCH,C=CH), 4.17 (dd, 1H, J=15.7 Hz, J= 2.4 Hz, OCH,C=CH), 4.00 (dq, 1H, Js 5= 6.5 Hz, J45s= 1.7
Hz, H-5), 3.45 (br s, 1H, H-4), 2.41 (t, 1H, J = 2.4 Hz, OCH,C=CH), 2.10-2.18 (m, 1H, H-3e), 1.87—
2.00 (m, 2H, H-3a, H-2e¢), 1.58-1.63 (m, 1H, H-2a), 1.20 (d, 3H, Jss = 6.5 Hz, H-6); °C NMR (125
MHz, CDCls, d¢) 95.9 (C-1), 79.5 (C=CH), 74.6 (C=CH), 65.6 (C-5), 59.8 (C-4), 54.2 (OCH»), 23.8 (C-
2), 22.9 (C-3), 17.8 (C-6). HRMS (EI) calcd for CoH13N30; (loss of —OCH,C=CH): 140.0824. Found:

140.0828. Anal. calcd for C;H 3N30,: C, 55.37; H, 6.71; N, 21.52. Found C, 55.85; H, 7.02; N, 21.74.

(44PB): Rr0.22 (20:1 hexanes—EtOAc); IR: v 3297 (=C-H), 2098 (N=N=N) cm’™; [a]5 +208.6 (c
0.9, CH,Cl,); "H NMR (500 MHz, CDCls, &) 4.66 (dd, 1H, J; 2, = 8.8 Hz, Ji 2. = 3.1 Hz, H-1), 4.38
(dd, 1H, J = 15.7 Hz, J = 2.4 Hz, OCH,C=CH), 4.34 (dd, 1H, J = 15.7 Hz, J= 2.4 Hz, OCH,C=CH),
3.68 (dq, 1H, Js¢ = 6.3 Hz, Jy5 = 1.7 Hz, H-5), 3.40 (br s, 1H, H-4), 2.40 (t, 1H, J = 2.4 Hz,
OCH,C=CH), 2.13-2.19 (m, 1H, H-3e), 1.68-1.88 (m, 3H, H-2a, H-2e, H-3a), 1.29 (d, 3H, Js565 = 6.3
Hz, H-6); °C NMR (125 MHz, CDCls, 8¢) 99.1 (C-1), 79.3 (C=CH), 74.3 (C=CH), 72.9 (C-5), 59.0 (C-
4), 54.6 (OCH,), 26.8 (C-3), 25.7 (C-2), 17.8 (C-6). HRMS (ESI) calcd for (M+Na) CoH;3N30,Na:

218.0900. Found: 218.0901.
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2-Propargyl 4-amino-2,3,4,6-trideoxy-a-L-threo-hexopyranoside (45)

To a solution of compound 44a (423 mg, 2.17 mmol) in THF (25 mL) and H,O (0.39 mL) was added
PPh; (0.85 g, 3.3 mmol), and the reaction was stirred for 10 h under reflux. After cooling and
evaporation, the residue was purified by column chromatography (EtOAc — CH3;0H) to yield pure 45
(313 mg, 85%) as a foamy white solid: R;0.39 (5:1 CH,Cl,-CH30H); IR: v 3392 (N-H), 3295 (=C-H),
3257 (N-H), 2118 (C=C) cm™; [a]5 -156.1 (c 3.5, CH;0H); '"H NMR (500 MHz, CD;0D, 8y) 4.60 (br
d, 1H, Ji2a0r2¢ = 3.6 Hz, H-1), 4.20 (d, 2H, J= 2.4 Hz, OCH,C=CH), 4.00 (dq, 1H, Js¢c = 6.7 Hz, J45 =
1.5 Hz, H-5), 2.80 (t, 1H, J = 2.4 Hz, OCH,C=CH), 2.71 (br s, 1H, H-4), 2.00-2.09 (m, 1H, H-3e),
1.88-1.96 (m, 1H, H-2e), 1.58-1.64 (m, 1H, H-3a), 1.45-1.51 (m, 1H, H-2a), 1.10 (d, 3H, Jss = 6.7 Hz,
H-6); °C NMR (125 MHz, CD;0D, 8¢) 97.1 (C-1), 80.7 (C=CH), 75.4 (C=CH), 67.6 (C-5), 54.8
(OCHy), 49.2 (C-4), 26.7 (C-3), 24.1 (C-2), 17.7 (C-6). HRMS (ESI) caled for (M+H) CoH;¢NOx:
170.1176. Found: 170.1177. Anal. calcd for CoH;5sNO,: C, 63.88; H, 8.93; N, 8.28. Found C, 63.99; H,

9.01; N, 7.90.

3-(2-Phenyl-benzo[b]furan-3-yl)-prop-2-ynyl 4-O-acetyl-2,3,6-trideoxy-a-L- erythro-

hexopyranoside (46)

Compound 24 (97.9 mg, 0.39 mmol), compound 40 (110.3 mg, 0.59 mmol), and crushed activated 4A
molecular sieves (30 mg) were suspended in anhydrous CH,Cl, (5 mL). The mixture was stirred for 5—
10 min at room temperature and then cooled to -10 °C. BF;°Et,O (102 pL, 0.8 mmol) was added
dropwise via syringe. After adding BF;°Et;O, the reaction mixture was warmed to 0 °C. Once the
starting material was fully consumed, the reaction mixture was quenched by the addition of K,COs (0.1
g), and then H,O (10 mL), satd NaHCOj solution (5 mL) and CH,Cl, (20 mL) were added. The organic
layer was separated, washed with brine, and was dried (Na,SOy), filtered and concentrated. The crude
product was purified by column chromatography (10:1, hexanes—EtOAc) giving pure 46 as a yellow
paste (77.3 mg, 49%). (46): R;0.46 (4:1 hexanes—EtOAc); IR: v 2222 (C=C), 1737 (C=0) em™; [o]p —

108.0 (¢ 5.6, CH>,CL,); 'H NMR (500 MHz, CDCl, &) 8.26-8.30 (m, 2H, Ar), 7.66-7.70 (m, 1H, Ar),
S18



7.47-7.53 (m, 3H, Ar), 7.39-7.43 (m, 1H, Ar), 7.28-7.36 (m, 2H, Ar), 5.13 (br s, 1H, H-1), 4.64 (s, 2H,
OCH,C=C), 4.52-4.58 (m, 1H, H-4), 3.93 (dq, 1H, Js5 = 9.6 Hz, Jss = 6.3 Hz, H-5), 2.06 (s, 3H,
0=CCH3), 1.83-2.01 (m, 4H, H-2a, H-2e, H-3a, H-3e), 1.20 (d, 3H, Js s = 6.3 Hz, H-6); °C NMR (125
MHz, CDCls, &¢) 170.2 (C=0), 156.8 (Ar), 153.4 (Ar), 129.9(9) (Ar), 129.9(6) (Ar), 129.2 (Ar), 128.6
(2, Ar), 126.0 (2, Ar), 125.3 (Ar), 123.4 (Ar), 120.3 (Ar), 111.2 (Ar), 98.5 (Ar), 95.0 (C-1), 92.6 (=C),
77.8 (=C), 73.4 (C-4), 67.1 (C-5), 55.0 (OCH>), 29.0 (C-2), 24.1 (C-3), 21.2 (O=CCH3), 17.9 (C-6).
HRMS (ESI) caled for (M+Na) C;sH2405Na: 427.1516. Found: 427.1517. Anal. caled for Cy5sH2405: C,

74.24; H, 5.98. Found C, 74.50; H, 6.33.

3-(2-Phenyl-benzo[b]thiophen-3-yl)-prop-2-ynyl 4-O-acetyl-2,3,6-trideoxy-a- L-erythro-

hexopyranoside (47)

Compound 47 was synthesized from 25 (124.2 mg, 0.47 mmol) and 40 (133.2 mg, 0.71 mmol) in 43%
yield by following the same procedure used for the synthesis of 46. (47): white needle-like solid after
recrystallization from hexanes—Et,O (2:1), m.p.: 89-91 °C; Ry 0.36 (6:1 hexanes—EtOAc); IR: v 2216
(C=C), 1736 (C=0) cm"; [a]p —120.2 (¢ 1.4, CH,Cl,); '"H NMR (400 MHz, CDCl3, 8y) 7.96-8.00 (m,
2H, Ar), 7.92-7.96 (m, 1H, Ar), 7.79-7.82 (m, 1H, Ar), 7.36-7.50 (m, 5H, Ar), 5.08 (br s, 1H, H-1),
4.58 (s, 2H, OCH,C=C), 4.50-4.57 (m, 1H, H-4), 3.89 (dq, 1H, J45 = 9.7 Hz, J55 = 6.3 Hz, H-5), 2.06
(s, 3H, O=CCHj3), 1.80-2.00 (m, 4H, H-2a, H-2e, H-3a, H-3¢), 1.17 (d, 3H, Jss = 6.3 Hz, H-6); "°C
NMR (100 MHz, CDCls, d¢) 170.2 (C=0), 146.9 (Ar), 141.1 (Ar), 137.5 (Ar), 133.7 (Ar), 128.8 (Ar),
128.7 (2, Ar), 128.4 (2, Ar), 125.2 (Ar), 124.9 (Ar), 123.3 (Ar), 122.0 (Ar), 112.9 (Ar), 94.8 (C-1), 90.2
(=C), 80.4 (=C), 73.4 (C-4), 67.0 (C-5), 54.8 (OCH»), 29.0 (C-2), 24.0 (C-3), 21.2 (O=CCH3), 17.8 (C-
6). HRMS (ESI) calcd for (M+Na) C,sH»4O4SNa: 443.1288. Found: 443.1289. Anal. calcd for

CysH»404S: C, 71.40; H, 5.75; S, 7.63. Found C, 71.34; H, 5.80; S, 7.41.
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sw500 probe

Pulse Seguence:

s2pul

sw-03-161
500 MHz 1D in CD30D (ref. to CD30D @ 3.30 ppm), temp 27.2 C -> actual temp = 27.0 C,
date: Oct 16 2005 sweep width: 6001Hz acqg.time: 2.0s relax.time: 3.0s # scans: 16 dig.res.: 0.1 Hz/pt hz/mm:25.0
spectrometer:d601 file:/mnt/d600/home9/tllnmr/nmrdata/wei.shi/Project 1-book 3/101-208/sw-03-161.fid
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0.9810202
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sw-03-161

Pulse Sequence: apt
125 MHz APT in CD30D (ref. to CD30D @ 49.0 ppm), temp 27.2 C -» actual temp = 27.0 C, sw probe

dakecH@chahE, 2085 e i 00 Hof agqll-Fdine ss 2okl relax.time: 0.1s # scans: 800 dig.res.: 0.5 Hz/pt h2/mm:140.9
spectrometer:de60l fi e:/mnt/d600/home9/t1llnmr/nmrdata/wei.shi/Project 1l-book 3/101-208/sw-03-161-APT. fid
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Pulse Sequence: s2pul

sw-03-163

500 MHz 1D in CD30D (ref. to CD30D @ 3.30 ppm), temp 27.2 C -> actual temp = 27.0 €, sw500 probe

date: Oct 16 2005 sweep width: 6001Hz acqg.time: 2.0s relax.time: 3.0s # scans: 16 dig.res.: 0.1 Hz/pt hz/mm:25.0
file:/mnt/d600/homed/cllnmr/nmrdata/wei.shi/Project 1-book 3/101-208/sw-03-163.fid
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sw-03-163 Pulse Sequence: apt
125 MHz APT in CD30D (ref. to CD30D @ 49.0 ppm), temp 27.2 C -> actual temp = 27.0 C, sw probe

dakecHQcBahE, 2085s %?Hum&%mﬂm AP ot agalddine :s Zgkel relax.time: 0.1s # scans: 1048 dig.res.: 0.5 Hz/pt h4/mm:140.9
as

spectrometer:ds(l i mnt/d600/homes /tllnmr/nmrdata/wei.shi/Project l-book 3/101-208/sw-03-163-APT.fid
T T T - R - I R I I R - H A e 0o~ glomn M0 o o N
< o 0N~ W >~ O M @ © @~ W0 o o w BoMm NN @A 0= 9~ @ O ~ ~
W N ®® e ®m WYMo Mo - N O W meAld O 0O @ BN A ®
W N O F O OOW W MMM o o 4~~~ W alen o B W
A T T T T B~ O @ o LT B £ I R =
L B B T B B B B R S | _/_ _/_ r_/_ \_ _ _ * E\_
LY D S
~ |

\

N\
N\
/,
/
AN
\
\ \
\

d_|_|_.._|; R NEER _:__ [TTTT[TTI T [T roIoeT __,_j_, L53 [A L R O ___.m““,_ ___q\:,..,_,___.__ _,_.__._mw._._,_,_.‘,w:;._jl_l_l_lj:._:
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sw-03-171-After column and washed with ag. NH4CL

500 MHz 1D in CD30D (ref. to CD30OD @ 3,30 ppm), temp 27.2 C -> actual temp
date: Oct 23 2005 sweep width: 6001Hz

Pulse Seguence:

s2pul
= 27.0 C, sw500 probe
acqg.time: 2.0s relax.time: 3.0s # scans: 16 dig.res.: 0.1 Hz/pt hz/mm:25.0
spectrometer:d601l mHHm"\Ehn\mmoo\rnamm\nHHﬁE&\HEH&WWWxSWW.mrw\wﬂoumon 1-book 3/101-208/sw-03-171.fid
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sw-03-171-After column and washed with ag. NH4C1l

125 MHz APT in CD30D ﬁﬂmm

dakecnOchand, 20R5s aweemn

spectrometer:d601

file:/

to CD30D @ 45.0 ppm), temp 27.2 C -> actual temp = 27.0 C, sw probe

e IBEET HIE agql-Fdime :s 29041 relax.time: 0.1s # scans: 312 dig.res.: 0.5 Hz/pt
mnt/d600/homed/tllnmr/nmrdata/wei.shi/Project 1l-book 3/101-208/sw-03-171-APT.fid

hz/mm:140.9

Pulse

Sequence: apt
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sw-04-197-fraction 23-24
500 MHz 1D in CD30D (ref. to CD30D @ 3.30 ppm), temp 27.2 C -> actual temp = 27.0 €, sw500 probe
date: Aug 25 2007 sweep width: 6001Hz acg.time: 3.08 relax.time: 2.0s # scans: 16

spectrometer:d601

mwum“\abnxamooxwogmmwnwuuahxuaamwﬁw\smw.mﬁw\MHOunnﬂ l-book 4/100-2

dig.res.: 0.1 Hz/pt hz/mm:25.0
08/sw-04-197-final.fid

Pulse Sequence:

s2pul
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sw-04-197-fraction 23-24

125 MHz APT in CD30D (ref. to CD30D @ 49.0 ppm), temp 27.2 C -> actual temp =

dakecHBugamb, 2807& .ﬁ@nap&%m«.m L Hof asql-Fdme ;s 2gflgl relax.time: 0.1s #

spectrometer:de0l

scans:

27.0 ¢C,
1208

sw probe

dig.res.:
file:/mnt/d600/homed/t11lnmr/nmrdata/wei.shi/Project 1-book 4/100-208/sw-

0.5 Hz/pt hj
04-197-finall-aAPT.fid

Pulse Sequence:

/mm:140.9

apt
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sw=02-177
500 MHz 1D in CD30D (ref.

to CD30D @ 3.30 ppm),

date: Jan 30 2005 sweep width: 5006Hz acq.time:

spectrometer:d4601

file:/cdrom/cdrom#6/151-184/8w-02-177.fid

temp 27.2 C => actual temp = 27.0 C,
2.08 relax.time: 3.0s # scans: 16

sw500 probe
dig.res.: 0.1 Hz/pt

Pulse Seguence:

hz/mm:20.9

s2pul
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125 MHz APT in CD30OD (ref. to CD30D @ 49.0 ppm), temp 27.2 C -> actual temp = 27.

C & CH2 same, CH & CH3 opposite side of solvent signal

date: Jan 30 2005 sweep width: 33827Hz acg.time: 2.0s relax.time: 0.1s # scans:

spectrometer:d4601 file:/cdrom/cdrom#6/151-184/sw-02-177-APT.fid
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Pulse Seguence: apt

/mm:140.9
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sw-03-159-High Vaccum 2 days after methanol evaporation
500 MHz 1D in CD30D (ref. to CD30D @ 3.30 ppm), temp 27.2 C -> actual temp = 27.0 C,
date: Aug 12 2007 sweep width: 6001Hz acg.time: 3.0s relax.time: 2.0s # scans: 16 dig.res.:

spectrometer:de60l

file:/mnt/d600/homed/tllnmr/nmrdata/wei.shi/Project 1-book 3/101-208/sw-

Pulse Sequence: s2pul

sw500 probe

0.1 Hz/pt hz/mm:25.0
03-159-1.fid
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sw-03-159

125 MHz APT in CD30D (ref. to CD30D @ 49.0 ppm), temp 27.2 C -> actual temp = 27.0 C, sw probe
dagecHBugamd, 28075 EPPE

spectrometer:d601l

IRRERERERENERERES

240 220

‘o IBAT HE assl-#dme s 2ge] relax.time: 0.1s # scans: 64
file:/mnt/d600/homed/tllnmr/nmrdata/wei.shi/Project 1l-book 3/101-208/sw-03-159-APT-1.fid
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Sequence: apt
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sw-03-167

500 MHz 1D in CD30OD (ref. to CD30OD @ 3.30 ppm), temp 27.2 C -> actual temp = 27.0 C, sw500 probe

date: Aug 19 2007 sweep width: 6001Hz acqg.time: 3.0s relax.time: 2.0s

Pulse Sequence: s2pul

# scans: 16 dig.res.: 0.1 Hz/pt hz/mm:25.0

spectrometer:d601 mu..u.m"xsbn\Q.mooxw_gmw\ﬂwhuﬂn\g&mnuxgww.wﬁk@ﬂﬁ.ua&un l1-book 3/101-208/sw-03-167-final,fid
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sw-03-167 Pulse Sequence: apt
125 MHz APT in CD30D (ref. to CD30D @ 49.0 ppm), temp 27.2 C -> actual temp = 27.0 C, sw probe

datecnbugadld, 20§7s %F% 00 HoF agqL-$die 's Poe]l relax.time: 0.1s # scans: 448 dig.res.: 0.5 Hz/pt hg/mm:140.9
spectrometer:d601 file:/mnt/d600/homed/tllonmr/nmrdata/wei.shi/Project 1-book 3/101-208/sw=-03-167-final-APT ffid
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sw-04-199-final
500 MHz 1D in CD30D (ref. to CD30D @ 3.30 ppm), temp 27.2 C -> actual temp = 27.0 C, sw500 probe
date: Sep 9 2007 sweep width: 6001Hz acg.time: 3.08 relax.time: 2.0s # scans: 16 dig.res.: 0.1 Hz/pt hz/mm:25.0

Pulse Seguence: s2pul

spectrometer:d601 mm-“_.mu\:_.Eun\Qmoo_‘_w—gﬂw\ﬂu.u.ﬂ_ﬂ.ﬂ\gﬂﬁmﬂm\ﬂﬂm.-WEWNMHDU.WOH 1-book 4/100-208/sw-04-199-final.fid
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sw-04-199-final Pulse Sequence: apt

125 MHz APT in CD30D (ref. to CD30D @ 49.0 ppm), temp 27.2 C -> actual temp = 27.0 C, sw probe

amWNMMnmwwﬂm-umnqm%E%gmﬁgﬁiﬁnm% relax.time: 0.1s # scans: 3160 dig.res.: 0.5 Hz/pt h3/mm:140.9

spectrometer:d601 file:/mnt/d600/homed/tlinmr/nmrdata/wei.shi/Project 1-book 4/100-208/sw-04-199-final-APT . Jeid
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sw-04-127

600 MHz 1D in CDCl3 (ref. to CDCl3 @ 7.26 ppm), temp 28.0 C -> actual temp = 27.0 C, id600 probe
date: Maxr 27 2007 sweep width: 7201Hz acg.time: 5.0s relax.time: 0.1s # scans: 8 dig.res.: 0.1 Hz/pt hz/mm:30.0

Pulse Sequence:

s2pul

spectrometer:d601 mwum»xabn\mmac\EOEmw\HHHHHH\BEHﬂwﬂW\ﬁmw.u#w\MH0unnﬂ l-book 4/100-208/sw-04-127.fid
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sw-04-127 Pulse Sequence: apt
125 MHz APT in CDCl3 (ref. to CDC13 @ 77.0 ppm), temp 27.2 C -> actual temp = 27.0 C, sw probe

dakecnMazand, 2817: veEnpticiive IBEPTHr acsl-fdme :s 2gle)l relax.time: 0.1s ¥ scans: 232  dig.res.: 0.5 Hz/pt hz/mm:140.9

spectrometer:de0l file: /mnt/d600/homed/tllnmr/nmrdata/wei.shi/Project 1-book 4/100-208/sw-04-127-APT.fid
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sw-04-131

500 MHz 1D in CDCl3 (ref.

date: Apr 6 2007 sweep width: 6001Hz acg.time:

spectrometer:d601

file:/mnt/d600/homed/tllnmr/nmrdata/wei.shi/Project l-book p\uoo -2

AR

5.0s relax.time: 0.1ls

20

# scans:

to CDC13 @ 7.26 ppm), temp 27.2 C -> actual temp = 27.0 n~ sw500 probe

dig.res.: 0.1 Hz/pt hz/mm:25.0
08/sw-04-131.fid

Pulse Sequence:

s2pul

[ R [ WA
2.031.00046
1.D20060L.02

ppm
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sw-04-131 Pulse Sequence: apt
125 MHz APT in CDC13 (ref. to CDCl3 @ 77.0 ppm), temp 27.2 € -> actual temp = 27.0 C, sw probe
dakegHADEamé, 2007 aeRny IIBLT HPF asel Fdie :s Lokl relax.time: 0.1s # scans: 696 dig.res.: 0.5 Hz/pt hz/mm:140.9
spectrometer:d601 file:/mnt/d600/homed/cllnmr/nmrdata/wei.shi/Project 1-book 4/100-208/sw-04-131-APT.fid
n o < N w e~ d NN ™ = n
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sw-04-133

500 MHz 1D in CDC13 (ref. to CDCl3 @ 7.26 ppm), temp 27.2 C -> actual temp
date: Apr 7 2007 sweep width: 6001Hz

= 27.0 C, sw500 probe

Pulse Seqguence: sZpul

acg.time: 5.0s relax.time: 0.1s # scans: 16 dig.res.: 0.1 Hz/pt hz/mm:25.0
spectrometer:d601 file:/mnt/d600/homed/tllnmr/nmrdata/wei.shi/Project 1-book 4/100-208/8w-04-133.fid
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sw-04-133 Pulse Seqguence: apt
125 MHz APT in CDC13 (ref. to CDC1l3 @ 77.0 ppm), temp 27.2 C -> actual temp = 27.0 C, sw probe

mmmmmm&uumﬁ_m.mmnqm %uﬂmﬁ_&mﬁm ISP Hor agsll- Fdme :s 20l relax.time: 0.1s # scans: 1376 dig.res.: 0.5 Hz/pt hz/mm:140.9
spectrometer:d601 f£i e:/mnt/d600/homed/tllnmr/nmrdata/wei.shi/Project l-book 4/100-208/sw-04-133-APT.fid
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sw=-01-093

500 MHz 1D in CDC1l3 (ref. to CDC13 @ 7.24 ppm), temp 29.4 C -> actual temp = 27.0 C, sw500u probe

Pulse Sequence:

s2pul

date: Apr 10 2004 sweep width: 5001Hz acg.time: 2.0s relax.time: 3.0s # scans: 16 dig.res.: 0.1 Hz/pt hz/mm:20.8
spectrometer:d601l file:/cdrom/cdromi#4/051-100/sw-01-093.fid
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sw-01-093

Pulse Sequence: apt

125 MHz APT in CDCl3 (ref. to CDC13 @ 77.0 ppm), temp 29.4 C -> actual temp = 27.0 C, sw500u probe

nmnmnmwwmmbm.muw?&ﬁ? gﬁm@mﬁgﬁ%"m@mﬁuopﬁ.ﬁ%“??
spectrometer:de0l file:/cdrom/cdrom#4/051-100/8w-01-093-APT.fid
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Pulse Seqguence: sZpul

= 27.0 C, sw500 probe

sw-04-155

500 MHz 1D in CDC13 (ref. to CDCl3 @ 7.26 ppm), temp 27.2 C -> actual temp
date: Apr 30 2007 sweep width: 6001Hz acg.time: 5.0s relax.time: 0.1s # scans: 16 dig.res.:
file:/mnt/d600/home9/tllnmr/nmrdata/wei.shi/Project 1-book 4/100-208/sw-04-155.fid

spectrometer:d601
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sw-04-161
= 27.0 c,

600 MHz 1D in CDC13 (ref. to CDC13 @ 7.26 ppm), temp 28.0 C -> actual temp
acqg.time: 5.0s relax.time: 0.1ls # scans:

16

id600 probe
dig.res.: 0.1 Hz/pt hz/mm:30.0

date: May 14 2007 sweep width: 7201Hz
file:/mnt/d600/homed/tllnmr/nmrdata/wei.shi/Project 1-book 4/100-208/sw-D4-161.fid

Pulse Sequence:

s2pul

spectrometer:d60l
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sw-04-171 Pulse Sequence: apt

125 MHz APT in CD2C1l2 (ref. to CD2Cl2 @ 53.8 ppm), temp 27.2 C -> actual temp = 27.0 C, sw probe

dagecuayané, 2887& %Fuum&&am 3IAP HoE agal-Fdme s 2ol relax.time: 0.1s # scans: 3992 dig.res.: 0.5 Hz/pt| hz/mm:140.9
e:

spectrometer:d601 £fi mnt/d600/homed/tllnmr/nmrdata/wei.shi/Project l-book 4/100-208/sw-04-171-APT, fid
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darteT AUug I1 Z0U&%
spectrometer:d601

Bweep wlidrhn: SUUBHZ acg.cime:
file:/cdrom/cdrom#6/1-50/sw

temp 27.2 € -> actual temp = 27.0 C,

2.08 relax.time: 3.0s # scans: 16

-02-015~-A.fid

AcO
N3

w-02-015-A

00 MHz 1D in CDC13

o\/

O

29

sw500 procbe
dig.res.

Pulse Sequence:

: 0.1 Hz/pt hz/mm:20.9

[/

s2pul

(ref. to CDC1l3 @ 7.26 ppm),

3 2 1
Yo Y
0.88 2.99 2.99
1.07 1.04

SS8



sw=-02-015-A Pulse Sequence: apt
125 MHz APT in cDC13 (ref. to CDC13 @ 77.0 ppm), temp 27.2 C -»> actual temp = 27.0 C, sw probe
dakecgiugahd, 2604 R e AR EFF agal-Edie s Pgritfl relax.time: 0.1s # scans: 224 dig.res.: 0.5 Hz/pt hz/mm:130.4

spectrometer:d601 file:/cdrom/cdrom#6/1-50/sw-02-015-A-APT.f1d
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sw-02-015-C

Pulse Sequence: s2pul

500 MHz 1D in CcDC13 (ref. to CDC13 @ 7.26 ppm), temp 27.2 C =-> actual temp = 27.0 C, sw500 probe
date: Aug 11 2004 sweep width: 5006Ez acg.time: 2.0s relax.time: 3.0s # scans: 16 dig.res.: 0.1 Hz/pt hz/mm:20.9

spectrometer:d601 file:/cdrom/cdrom#6/1-50/sw-02-015-C.fid
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sW=-02-015-C Pulse Sequence: apt
125 MHz APT in CDC13 (ref. to CDC13 @ 77.0 ppm), temp 27.2 C -> actual temp = 27.0 C, sw probe
dakecHBUgathd , 2084 & anER D e HOAPHIF aga-Edme :g €gifls] relax.time: 0.1s # scans: 224 dig.res.: 0.5 Hz/pt hz/mm:130.4

spectrometer:d601 file:/cdrom/cdrom#6/1-50/sw-02-015-C-APT.fid
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sw-02-135

Pulse Sequence: s2pul

500 MHz 1D in CDC13 (ref. to CDC13 @ 7.26 ppm), temp 27.2 C -> actual temp = 27.0 C, sw500 probe
date: Nov 23 2004 sweep width: 5006Hz acg.time: 2.0s relax.time: 3.0s # scans: 16 dig.res.: 0.1 Hz/pt hz/mm:20.9

spectrometer:d601 file:/cdrom/cdrom#6/101-150/sw-02-135.fi4
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sw=02-135 Pulse Sequence: apt
125 MHz APT in cDCl3 (ref. to CDC1l3 @ 77.0 ppm), temp 27.2 C -> actual temp = 27.0 C, sw probe

dagecplo¥and, 2045 aNERID e VRRPHF agal-Edine :s £grfkel relax.time: 0.1s # scans: 336 dig.res.: 0.5 Hz/pt hz/mm:130.4
spectrometer:4601 file:/cdrom/cdrom#6/101-150/sw-02-135-APT. fid
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sw-02-151 Pulse Sequence: s2pul
500 MEz 1D in CDC13 (ref. to CDC13 @ 7.26 ppm), temp 27.2 C -»> actual temp = 27.0 C, sw500 probe
date: Dec 6 2004 sweep width: 5006Hz acqg.time: 2.0s relax.time: 3.0s # scans: 16 dig.res.: 0.1 Hz/pt hz/mm:20.9
spectrometer:d601 file:/cdrom/cdrom#6/151-184 /sw-02-151.fid
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sw-02-151 Pulse Sequence: apt
125 MHz APT in cDC13 (ref. to €DC13 @ 77.0 ppm), temp 27.2 C -> actual temp = 27.0 C, sW probe
datecHDegamé, 28R4 IHERD fre HAROE ag@l-Edie :s Ll relax.time: 0.1s # scans: 344 dig.res.r 0.5 Hz/pt hz/mm:130.4

spectrometer:d601 file:/cdrom/cdrom#6/151-184 /sw-02-151-APT.£id
™ o v rfd 0 MY W oW o o o 0
™~ w ~ wnfo « % m m W o 1 m o
-« @ o Nfo -~ 1 o W o oW o =
o wn @ ~f~ W w O n & 2] o w
5 @ ~ 0~~~ wuwnon o N o
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A

34
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sw-03-101

500 MHz 1D in CDCl13 (ref. to CDC13 @ 7.26 ppm),
date: Aug 10 2005 sweep width: 6001Hz

acg.time: 2.0s8 relax.time:

temp 27.2 C -> actual temp = 27.0 C, swS500 probe
dig.res.: 0.1 Hz/pt hz/mm:25.0

3.08 # scans: 1

il

. "

Pulse Sequence: s2pul

Wy

spectrometer:d601 file: /mnt/d600/homed/tllnmr/nmrdata/wei.shi/Project 1l-book 3/101-208/sw-03-101.fid
O\/
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on\s
35
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10 9 7 6 5 4 3
_._l_ ,— —_h——_.
1.00 1.02.00

2.06 1.03

1.2608
1.02 0.85

3.09
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sw-03-101 Pulse Sequence: apt
125 MHz APT in CDC1l3 ﬁﬂmn. to €DCcl3 @ 77.0 ppm), temp 27.2 C -> actual temp = 27.0 C, sw probe

dakecHbugahl, 20855 TEER 3BT HF agall-kdime :s 2okl relax.time: 0.1s # scans: 80 dig.res.: 0.5 Hz/pt hz/mm:140.9
spectrometer: mmau. file:/mnt/d600/homed/tllnmr/nmrdata/wei.shi/Project 1-book 3/101-208/sw-03-101-aAPT.fid
m - a9 o M 0 O m = o -
o - oo m © W m @ o W m -
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o -...r o~~~ 6 o o n N o~ -
X 1 JJJ ]
\\\\\\j.\\ \\\
|

35
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sw-03-147

500 MHz 1D in CD30D (ref. to CD30D @ 3.30 ppm), temp 27.2 C -» actual temp
date: Oct 3 2005 sweep width: 6001Hz
spectrometer:4d601

Pulse Sequence: s2pul
= 27.0 C, sw500 probe
acg.time: 2.0s relax.time: 3.0s # scans: 16 dig.res.: 0.1 Hz/pt hz/mm:25.0
file:/mnt/d600/homed/t1llnmr/nmrdata/wei.shi/Project 1-book 3/101-208/sw-03-147.fid
O\\//MMW
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NH
HO™ 2
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10 9 8 7 6 5 4 3 2 1 -0 ppm
if S R S 1] Lt L o]
1.00 1.08 1.04 1.11 3.31
2.17 1.02 0.87
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sw-03-105 Pulse Sequence: apt
125 MHz APT in CD30D (ref. to CD30D @ 49.0 ppm), temp 27.2 C -> actual temp = 27.0 C, sw probe

dagecubBugahd, 20855 aneemp ‘e ISP HE a0l Edfe :s Pgfke]l relax.time: 0.1s # scans: 400 dig.res.: 0.5 Hz/pt hz/mm:140.9
spectrometer:d601 file:/mnt/d600/homed/c1lnmr/nmrdata/wei.shi/Project l-book 3/101-208/sw-03-109-APT.fid
- 4 I N+ N O d @ W nY N O ~
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sw-02-175

500 MHz 1D in CD30D (ref. to CD30D @ 3.30 ppm), temp 27.2 C -» actual temp = 27.0 C,

sw500 probe

Pulse Segquence:

s2pul

date: Jan 15 2005 sweep width: 5006Hz acq.time: 2.0s relax.time: 3.0s # scans: 16 dig.res.: 0.1 Hz/pt hz/mm:20.9

spectrometer:d60l file:/cdrom/cdrom#6/151-184/sw-02-175.fid

\/
HO 2
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37
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9 8 7 6 5 4 3 2 ppm
! L e Lty L
1.00 1.03 1.82 1.04
2.07 1.02 1.05 3.03
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sw-02-175 Pulse Sequence: apt
100 MHz APT in CD30D (ref. to CD30D @ 49.0 ppm), temp 27.0 C -> actual temp = 27.0 C, md400gz probe

nmﬂmmmnnww#m.n@»qm %9%&.«0 ﬁ%mﬁgg"mmfgﬂmpﬂx.ogﬂo.pmsmnmum"mnm nwn.ﬂww.uo..pmuxuﬂrn_\g“ﬁ.m.m
spectrometer:4601 file:/mnt/d600/home9/tllnmr/nmrdata/wei.shi/Saver/sw-02-175-APT. fid
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HPLC Analysis of test compounds

HPLC: VARIAN ProStar Model 701

Column: VARIAN Polaris 5 C8-A 250x4.6 mm
Detector: ELSD
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Gradient of HPLC eluents

0 min 2 min 5 min 20 min 21 min 25 min

25 mM NH4OAc Buffer, pH = 5.3

(%) 60 60 40 40 60 60

CH;CN (%) 40 40 60 60 40 40

700 O -
@ File: ci\usersiwei shivdesktop001.run
O % = Chan INTGR 1 Results
- = L=t recalo: MA
600 W 0
NH,
500 HO O
1
400
E 300
=
200
= -
(Y =
100 g 5
_Ai 7
o I i I
-43 T T T T 1
5 10 15 20
Minutes
Frint Date: Mon Dec 03 13:55:049 2007 Page 1 of 1
Title
Run File 1 c:husers‘\wei shi‘desktoph001.run
Method Fil : Cr:iystari\Methods\Wei\Mannoss.mth
Sample ID : Manual Sample
Injecticon Date: 2Z007/12/3 13:00 Calculaticon Date: Z2007/12/3 13:25
Operator : Wel Detector Type: ProStar/Dynamax (2 Veolts)
Workstaticon: Lddress Z4
Instrument : Instrument #1 Sample Rate 5.00 H=
Channel : 1 = INTGR 1 Z24.%87 min
k* T.Z Workstation Versicn €.30 *% Q0Z8€8-Z2€eDO0-RE7-0Z234 ==
Bun Mode : RBnelvsis
Peak Measurement: Feak Area
Calculaticon Type: Percent
RetT. Time Width
F K FPea

Time Offs=t y:% . 1/2 Status

Totals: LO0.0000 0.oo0 16974171
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Gradient of HPLC eluents

0 min 2 min 5 min

20 min

21 min

25 min

25 mM NH4OAc Buffer, pH = 5.3

(%) 60

60 40

40

60

60

CH;CN (%) 40 40 60

60

40

40

500
o
3
W =ktopihplc 1-42-5.run
400
O % Py
300 HO@% P
NH;, O
s
Z 200 5
100 . -
= o 2 = =
s . = &
W W LT W W
0 i i) AT i [ fi [
-40 T T T T 1
5 10 15 20
Minutes
Print Date Fri Dec 07 18:38:41 2007 Page 1 <of 1
Title
BEun File cirhusersiwel shi‘desktophhplcl-42-€.run
Method File C:\star‘Methods\Wei\Mannose .mth
Sample ID Manual Sample
Injection Date: ZO007/12/5 1L9:35 Calculation Date: Z007/12/3 Z0:00
Operator Wei Detector Tvpe: ProStar/Dvnamax (2 Volts)
Workstation: Busz ARddreazsz 24
Instrument Instrument #1 Sample Rate 5.00 H=
Channel 1 = INTGR 1 FEun Time 24.%87 min
k% LIZ Workstaticon Versicon €.30 %% DZ8€8-Z2¢D0-RET-0234 **
FEun Mode : Rnalysis
FPeak Measurement: Feak Ares
Calculation Type: Percent
RetT. Time Width
Peak Peak Besult Time Offset Lrea Seo. 1/2 Status
Mo Name () (min) (min) (counts) Code (sec) Codes
1 0.08&5 1.077 0.000 350 EE 3.0
2 0.08B0 7 51 O.o0o00 547 EE 7.7
3 0.0833 B.938 0.000 7951 =)= a
4 0.0g 0.000 =L EE 3
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Sample figure from the FID assays of compound 1 —4

EtBr
—— EtBr+DNA
—— 1+EtBr+DNA
100 A EtBr
EtBr+DNA
2+EtBr+DNA
80 EtBr
EtBr+DNA
> 3+EtBr+DNA
€ g EtBr
= EtBr+DNA
% 4+EtBr+DNA
= 40 —
20 4
0 —1 ¢ I r. o . L 1. ¢ . 1% 5. r.I.r.]
520 540 560 580 600 620 640 660 680 700 720

Wavenumber (nm)
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