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General information: '"H and C NMR spectra were recorded on 400 and 500 MHz
spectrometers with TMS as the internal standard. Chemical shifts are expressed in parts per

million (6 ppm). Silica gel coated aluminium plates were used for TLC. The products were
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purified by column chromatography on silica gel (60-120/100-200 mesh) using petroleum
ether—ethyl acetate as the eluent to obtain the pure products. Exact Mass of all products were
analysed by using HRMS having QTOF analyser. Reagents used were mostly purchased from
Sigma Aldrich.

Representative procedure for glycosylation/halogenation with aryl acetylenes (1):
Triacetyl-0-acetyl-D-glucal (272 mg, 1 mmol) in dichloroethane (10 mL) were placed in a
dry, nitrogen -flushed, 100 mL round-bottom flask equipped with a magnetic stirring bar. The
solution was cooled to -25 °C and Phenylacetylene (120 pL, 1.1 mmol) was added via
syringe, followed by iron (III) bromide (0.33 mmol, 96 mg). The reaction solution gradually
turned dark purple and was allowed to stir for another 1hour. The completion of the reaction
was monitored through TLC. The reaction mixture was quenched with water, extracted with
dichloromethane (3 x 15 mL). The organic layer was separated and dried over anhydrous
MgSQOy. Product 3a (334mg, Eo:EB = 11.47:1, 85% yield) was isolated by flash column

chromatography using petroleum ether/EtOAc as eluent.
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Fig 1: Product distribution obtained during the reaction of phenyl acetylene and glucal
triacetate in presence of FeBr; at different temperatures. A. Reaction operated at rt. B.
Reaction operated at -25 °C.

Spectral analysis
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Prepared by the representative procedure 1 using tri-O-acetyl-D-glucal (1 mmol, 272 mg) and
phenyl acetylene (1.1 mmol, 0.120 mL) to yield 3a in 85% (334 mg) yield. "H NMR (400
MHz, Chloroform-d) 8 7.47-7.32 (m, 5H), 6.37 (d, J=9.5 Hz,1H ), 5.81 (ddd, J=10.6, 6.4, 5.1
Hz, 2H), 5.17 (dd, J =7.3, 1.1, 1H), 4.64 (dd, J = 9.6, 1.6 Hz, 1H), 4.18 (ddd, J =15.3, 12.0,
4.5 Hz, 3H), 4.0 (ddd, J = 7.3, 5.8,3.2 Hz, 1H), 2.10 (s, 3H ), 2.09 (s, 3H). °C NMR (101
MHz, CDCI3) & 170.86, 170.38, 137.63, 130.67, 129.89, 129.36, 128.81 (2C), 128.42 (20C),
127.10, 124.77, 70.23, 70.00, 64.45, 62.89, 21.09, 20.87. HRMS (ESI") m/z calcd. for
C1gH 9BrNaOs (M+Na)" 417.0314, found 417.0305
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Prepared by the representative procedure 1 using of tri-O-acetyl-D-glucal (0.5 mmol, 136 mg)
and 1-ethynyl-4-methylbenzene (0.55 mmol, 64 uL ) to yield 3b (74%,150 mg). 'H NMR
(400 MHz, Chloroform-d) 8 7.32 (d, J=8.1 Hz, 2H), 7.17 (d, /=179 Hz,2H ), 6.33 (d,J=9.5
Hz, 1H), 5.80 (ddd, J=10.7, 6.2, 5.2, 2H), 5.16 (dd, J = 7.2, 3.1 Hz, 1H), 4.64 (d, J = 9.6, 1H),
4.18 (ddd, J=15.3,12.0, 4.5 Hz, 2H), 4.0 (ddd, J=7.3, 5.8, 3.3 Hz, 1H) 2.36 (s, 3H) 2.10 (s, 3H
) 2.09 (s, 3H). °C NMR (101 MHz, CDCl3) § 170.91, 170.43, 139.50, 134.78, 130.80, 129.49,
129.07 (2C), 128.74 (2C), 127.45, 124.63, 70.27, 69.99, 64.50, 62.93, 21.33, 21.09, 20.87.
HRMS (EST") m/z calcd for C19H»;BrOs (M+H)" 409.0645, found 409.0647.
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Prepared by the representative procedure 1 using of tri-O-acetyl-D-glucal (0.5 mmol, 136 mg)
and 1-ethynyl-4-pentylbenzene (0.55 mmol, 94uL) to yield 3¢ (68%,157 mg). '"H NMR (400
MHz, Chloroform-d) 6 7.34 (d, J= 8.2 Hz, 2H), 7.17 (d, J = 8.2 Hz, 2H), 6.34 (d, J = 9.5 Hz, 1H),
5.88 — 5.76 (m, 2H), 5.24 — 5.14 (m, 1H), 4.66 (d, J = 9.6 Hz, 1H), 4.23 (dd, J = 12.0, 5.7 Hz, 1H),
4.14 (dd, J = 12.0, 3.2 Hz, 1H), 4.00 (ddd, J = 7.3, 5.7, 3.2 Hz, 1H), 2.60 (t, J = 7.53), 2.10 (s, 3H ),
2.09(s, 3H), 1.69-1.54 (m, 2H), 1.37-1.26 (m, 4H), 0.89 (t, J = 6.9 Hz, 4H). >*C NMR (101 MHz,
CDCI3) 6 170.89, 170.41, 144.51, 134.90, 130.79, 129.40, 128.76(2C), 128.40 (2C), 127.59,
124.69, 70.33, 69.92, 64.51, 62.96, 35.71, 31.48, 30.96, 22.53, 21.08, 20.87, 14.04. HRMS
(ESI") m/z calcd for Co3H,3BrNaOs (M+Na)+ 487.1091, found 487.1080.
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Prepared by the representative procedure 1 using of tri-O-acetyl-D-glucal (0.5 mmol, 136 mg)
and 1-(4-ethynylphenoxy)benzene(0.55 mmol, 98 pL ) to yield 3d (75%,182 mg)."H NMR

4



Electronic Supplementary Material (ESI) for Chemical Communications
This journal is © The Royal Society of Chemistry 2013

(400 MHz, Chloroform-d) 6 7.42-7.35 (m, 4H), 7.19-7.12 (m, 1H), 7.06-7.04 (m, 2H),
6.97-6.95 (m, 2H), 6.34 (d, J=9.6 Hz, 1H), 5.82 (dt, /= 16.9, 7.4 Hz, 1H), 5.18 (d, J= 7.3
Hz, 1H), 4.66 (dd, J = 9.6, 1.2 Hz, 1H), 4.22 (dd, J = 12.0, 5.7 Hz, 1H), 4.14 (dd, J = 12.0,
3.2 Hz, 1H), 4.00 (ddd, J = 8.9, 5.8, 3.2 Hz, 1H), 2.10 (s, 3H), 2.08 (s, 3H). *C NMR (101
MHz, CDCl3) 6 170.89, 170.41, 158.53, 156.06, 132.02, 130.70, 130.56 (2 X C), 129.98 (2 X
), 129.63, 127.09, 124.81, 124.17, 119.79(2 X C), 117.76(2C), 70.23, 70.01, 64.48, 62.90,
21.10, 20.88.HRMS (ESI') m/z calcd for C,4H»3BrNaOg (M+Na)Jr 509.0570 , found
509.0559.
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Prepared by the representative procedure 1 using of tri-O-acetyl-D-galactal (0.5 mmol, 136
mg) and 1-ethynyl-4-pentylbenzene (0.55 mmol, 94 pL) to yield 3e (65%,150 mg). "H NMR
(400 MHz, Chloroform-d) & 7.36 (d, J = 8.2 Hz, 2H), 7.17 (d, J = 8.2 Hz, 2H), 6.33 (d, J =
9.6 Hz, 1H), 6.03 (ddd, /= 10.1, 5.3, 2.0 Hz, 1H), 5.94 (dd, /= 10.2, 3.3 Hz, 1H), 5.09 (d, J
= 5.1 Hz, 1H), 4.72 (ddd, J = 9.6, 3.0, 2.2 Hz, 1H), 4.23-4.15 (m, 3H), 2.60 (t,J=7.6 Hz,
2H), 2.09 (s, 3H), 2.06 (s, 3H), 1.64-1.56 (m, 2H), 1.37-1.28 (m, 4H), 0.90 (t, J = 6.9 Hz,
3H). *C NMR (101 MHz, CDCl3) & 170.75, 170.46, 144.55, 134.90, 133.26, 128.80 (2 X C),
128.68, 128.40 (2 X C), 128.13, 122.42, 70.73, 68.87, 63.28, 62.77, 35.70, 31.45, 30.94,
22.51, 20.86, 20.84, 14.00. HRMS (ESI") m/z caled for Cy3HyoBrOs (M+H)™ 465.1271,
found 465.1264.
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Prepared by the representative procedure 1 using of tri-O-acetyl-D-galactal (0.5 mmol, 136
mg) and phenyl acetylene (0.55 mmol, 62 pL ) to yield 3f (82%,160 mg). '"H NMR (400
MHz, Chloroform-d) § 7.45 (dd, J=7.8, 1.7 Hz 2H), 7.36 (dd, J= 7.1 Hz, 5.4, 3H), 6.37 (d,J
= 9.5 Hz, 1H), 6.03 (ddd, J = 10.1, 5.3, 2.0, 1H), 5.93 (dd, J = 10.2, 3.3 Hz, 1H), 5.09 (dd, J =
5.23, 1.5 Hz, 1H), 4.76-4.62 (m, 1H), 4.31-4.12 (m, 3H), 2.09 (s, 3H ), 2.06 (s, 3H). °C NMR
(101 MHz, CDCI3) 6 170.78, 170.48, 137.59, 133.08, 129.38, 129.15, 128.86 (2 X C), 128.42 (2
X C), 127.64, 122.53, 70.64, 68.87, 63.23, 62.75, 20.88, 20.86. HRMS (ESI") m/z calcd for
C13H20BrOs (M+H)" 395.0489, found 395.0478.
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Prepared by the representative procedure 1 using of tri-O-acetyl-D-galactal (0.5 mmol, 136
mg) and 1-ethynyl-4-methylbenzene (0.55 mmol, 65 pL ) to yield 3g (72%,146 mg). 'H
NMR (400 MHz, Chloroform-d) 6 7.35 (d, J=8.1 Hz 2H), 7.17 (d, /= 7.9 Hz, 2H ), 6.33
(d, J=9.5 Hz, 1H), 6.02 (ddd, J = 10.1, 5.3, 2.0, 1H), 5.92 (dd, J=10.3, 3.3 Hz, 1H), 5.09
(d, /J=5.2 Hz, 1H), 4.71(ddd, J=9.5, 3.0, 2.2 Hz, 1H), 4.28-4.13(m, 3H), 2.36 (s, 3H), 2.09
(s, 3H ), 2.06 (s, 3H). °C NMR (101 MHz, CDCl3) & 170.78, 170.48, 137.59, 133.08,
129.38, 129.15, 128.86 (2 X C), 128.42 (2 X C), 127.64, 122.53, 70.64, 68.87, 63.23, 62.75,
20.88, 20.86. HRMS (ESI") m/z calcd for C19H,;BrOs (M+H)" 409.0645, found 409.0639.

H

O W\ B
AcO/A:I;;j” X
AcO” F

C

O~ppy

Prepared by the representative procedure 1 using of tri-O-acetyl-D-galactal (0.5 mmol, 136
mg) and 1-(4-ethynylphenoxy)benzene (0.55 mmol, 98 uL) to yield 3h (70%,170 mg). 'H
NMR (400 MHz, Chloroform-d) & 7.46-7.41 (m, 2H), 7.40-7.33 (m, 2H), 7.18-7.13 (m,
1H), 7.04 (dt, J=9.0, 1.8 Hz, 2H), 6.98 — 6.94 (m, 2H), 6.34 (d, /= 9.6 Hz, 1H), 6.04 (ddd,
J=10.1,5.3,2.0 Hz, 1H), 5.94 (dd, /= 10.2, 3.3 Hz, 1H), 5.09 (dd, /= 5.3, 1.4 Hz, 1H), 4.72
(ddd, J=9.6, 3.0, 2.2 Hz, 1H), 4.25 — 4.16 (m, 2H), 4.14 (dd, J=12.0, 3.2 Hz, 1H), 2.08 (s,
3H), 2.07 (s,3H). °C NMR (101 MHz, CDCls) & 169.93, 169.64, 157.68, 155.24, 132.28,
131.14, 129.77 2 X C), 129.11 (2 X C), 128.03, 126.82, 123.29, 121.71, 118.87 (2 X C),
116.96 (2 X C), 69.80, 68.05, 62.39, 61.90, 20.05, 20.02. HRMS (ESI") m/z calcd for
Ca4H24BrOg (M+H)" 487.0751 , found 487.0742.

Prepared by the representative procedure 1 using 3,4 Di-O-acetyl-L-rhamnal (0.5 mmol, 107
mg) and phenyl acetylene (0.55 mmol, 62 pL) to yield 3i (78%,131 mg). "H NMR (400
MHz, Chloroform-d) 8 7.46-7.41 (m, 2H), 7.40-7.33 (m, 3H), 6.36 (d, /= 9.6 Hz, 1H), 5.79
(d,J=1.1 Hz, 2H), 4.93 — 4.86 (m, 1H), 4.56 (d, J = 9.6 Hz, 1H), 4.00 — 3.88 (m, 1H), 2.10
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(s, 3H, 1.21 (d, J = 6.4 Hz, 3H). °C NMR (101 MHz, CDCl3) § 170.66, 137.72, 130.99,
130.69, 129.21, 128.82 (2 X C), 128.33 (2 X C), 126.52, 124.45, 69.35, 69.27, 68.55, 21.18,
17.52. HRMS (ESI") m/z calcd for C16H;sBrOs (M+H)" 337.0434 , found 337.0421.

Prepared by the representative procedure 1 using of 3,4 Di-O-acetyl-L-rhamnal (0.5 mmol,
131 mg) and 1-ethynyl-4-methylbenzene (0.55 mmol, 64 pL) to yield 3j (72%,126 mg); 'H
NMR (400 MHz, Chloroform-d) 6 7.33 (d, /= 8.1 Hz, 1H), 7.17 (d, /= 7.9 Hz, 1H), 6.33 (d,
J=9.6 Hz, 1H), 5.79 (bs, 2H), 4.90 (dd, J = 6.0, 2.1 Hz, 1H), 4.57 (d, J = 9.6 Hz, 1H), 3.93
(dg, J=12.6, 6.3 Hz, 1H), 2.36 (s, 2H), 2.10 (s, 2H), 1.21 (d, J = 6.4 Hz, 1H). *C NMR (101
MHz, CDCls) 6 170.71, 139.35, 134.92, 131.17, 130.34, 129.01 (2 X C), 128.77 (2 X ©),
126.87, 124.35, 69.40, 69.33, 68.60, 21.32, 21.22, 17.55. HRMS (ESI') m/z calcd for
C17H9BrO; (M+H)" 350.0518 , found 350.0523.
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Prepared by the representative procedure 1 using of tri-O-acetyl-D-glucal (1 mmol, 272 mg)
and phenyl acetylene (1.1 mmol, 120 pL) to yield 4a 87% (304 mg). "H NMR (400 MHz,
Chloroform-d) 8 7.47 (dd, J=6.6,3.2 Hz, 1H), 7.39 (dd, J=5.0, 1.9 Hz, 2H ), 6.13 (d,J=
9.7 Hz, 1H), 5.81 (dt, J = 11.5,1.7 Hz, 1H), 5.18 (dd, J = 7.2, 1.2 Hz, 1H), 4.70 (d, J = 9.8
Hz, 1H), 4.23 (dd, J=12.0, 5.8 Hz, 1H), 4.15 (dd, J = 12.0, 3.3 Hz, 1H), 4.01 (ddd, J=7.2,
5.9, 3.2 Hz, 1H), 2.10 (s, 3H), 2.09 (s, 3H). >C NMR (101 MHz, CDCls) & 170.90, 170.43,
137.30, 136.08, 130.99, 129.51, 128.69 (2 X C), 128.44 (2 X C), 125.66, 124.73, 69.99,
69.58, 64.50, 62.93, 21.10, 20.89. HRMS (ESI') m/z calcd for C3H;oCINaOs (M+Na)"
373.0813, found 373.0814
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Prepared by the representative procedure 1 using of tri-O-acetyl-D-glucal (0.5 mmol, 136 mg)
and 1-ethynyl-4-methylbenzene (0.55 mmol, 62 uL) to yield 4b (75%,136 mg). '"H NMR
(400 MHz, Chloroform-d) 6 7.36 (d, J= 8.1, Hz 2H), 7.19 (d, /= 7.9 Hz, 2H ), 6.09 (d, J =
7
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9.7 Hz, 1H), 5.92-5.75 (m, 1H), 5.18 (d, J= 7.3 Hz, 1H), 4.71 (d, J=9.9 Hz, 1H), 4.23 (dd,
J=12.0, 5.8, Hz 1H), 4.15 (dd, J =12.0, 3.3 Hz, 1H), 4.01 (ddd, J = 6.9, 6.0, 3.3 Hz, 1H),
2.37 (s, 3H), 2.10 (s, 3H ), 2.09 (s, 3H). °C NMR (101 MHz, CDCl3) & 170.93, 170.45,
139.65, 137.53, 133.24, 131.13, 129.10 (2 X C), 128.65 (2 X C), 125.20, 124.59, 69.99,
69.63, 64.54, 62.97, 21.35, 21.11, 20.89. HRMS (ESI") m/z caled for C9H,;CINaOs
(M+Na)" 387.0975, found 387.0970
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Prepared by the representative procedure 1 using of tri-O-acetyl-D-glucal (0.5 mmol, 136 mg)
and 1-ethynyl-4-pentylbenzene (0.55 mmol, 94 pL) to yield 4C (72%,151 mg). '"H NMR
(400 MHz, Chloroform-d) & 7.38 (d, J = 8.1 Hz, 2H), 7.19 (d, J = 8.0 Hz, 2H), 6.09 (d, J =
9.8 Hz, 1H), 5.83 (bs, 1H), 5.19 (d,/J=7.2, Hz, 1H), 4.72 (d, /= 9.8 Hz, 1H), 4.19 (ddd, J =
15.2,12.0, 4.5 Hz, 3H), 4.01 (dd, J = 6.4, 3.3 Hz, 1H), 2.61 (t, J=7.58 Hz, 2H), 2.10 (s, 3H),
2.09(s,3H), 1.62 (m, 2H), 1.32 (m, 4H), 0.90 (t, J = 6.7 Hz, 3H). °C NMR (101 MHz,
CDCl;3) 6 170.87, 170.40, 144.65, 137.61, 133.39, 131.14, 128.61, 128.41, 125.17,
125.12,124.74, 124.65, 70.00, 69.90, 64.61, 63.00, 35.72, 31.47, 30.95, 22.51, 20.89, 20.82,
14.05. HRMS (ESI") m/z calcd for C,3H30ClOs5 (M+H)+ 421.1776, found 421.1764.
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Prepared by the representative procedure 1 using of tri-O-acetyl-D-glucal (0.5 mmol, 136 mg)
and 1-ehynyl-4-phenyl-benzene (0.55 mmol, 90 uL) to yield 4d (79%,168 mg). '"H NMR
(400 MHz, Chloroform-d) 8 7.70-7.51 (m, 6H ), 7.49-7.43 (m, 2H), 7.39 (d, J= 7.3 Hz, 1H),
6.16 (d, /J=9.8 Hz, 1H), 5.93 — 5.78 (m, 2H), 5.24 —5.14 (m, 1H) , 4.77 (dd, J=9.8, 1.4 Hz,
1H), 4.22 (ddd, J = 15.3, 12.0, 4.5 Hz, 2H), 4.03 (ddd, /= 7.2, 5.8, 3.3 Hz, 1H), 2.11 (s, 3H),
2.10 (s, 3H). >C NMR (101 MHz, CDCl3) § 170.93, 170.45, 142.38, 140.14, 137.23, 134.92,
131.00, 129.21 (2 X C), 128.94 (2 X C), 127.86, 127.16 (2 X C), 127.12 (2 X C), 125.78,
124.80, 70.02, 69.63, 64.55, 62.99, 21.12, 20.19. HRMS (ESI') m/z calcd for C,4H,3CINaOs
(M+Na)" 449.1126, found 449.1127
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Prepared by the representative procedure 1 using of tri-O-acetyl-D-glucal (0.5 mmol, 136 mg)
and 1-ethynyl-4-Fluorobenzene (0.55 mmol, 66 pL) to yield 4e (80%,147 mg). '"H NMR
(400 MHz, Chloroform-d) 8 7.56-7.40 (m, 2H), 7.17-6.98 (m, 2H), 6.13 (d, /= 9.7 Hz, 1H),
5.91-5.77 (m, 2H), 5.19 (ddd, J = 7.3, 3.5, 2.1 Hz, 1H), 4.69-4.59 (m, 1H), 4.23 (dd, J =
12.0, 5.8 Hz, 1H), 4.16 (dd, J = 12.0, 3.2 Hz, 1H), 4.01 (ddd, J = 7.3, 5.8, 3.3 Hz, 1H), 2.11
(s, 3H), 2.10 (s, 3H). ). C NMR (101 MHz, CDCl;) & 170.87, 170.40, 163.14 (d, C-F
Coupling), 136.51, 132.12, 130.81, 130.79, 130.74, 125.96, 124.92, 115.61, 115.44, 70.04,
69.47, 64.49, 62.91, 21.09, 20.88. HRMS (ESI") m/z caled for C;3sHoCIFOs (M+H)"
369.0900, found 369.0890

Prepared by the representative procedure 1 using of tri-O-acetyl-D-galactal (0.5 mmol, 136
mg) and phenylacetylene (0.55 mmol, 56 pL) to yield 4f 80% (140 mg). "H NMR (400 MHz,
Chloroform-d) 6 7.53-7.48 (m, 2H), 7.41-7.35 (m, 3H ), 6.13 (d, J=9.8 Hz, 1H), 6.07-6.00
(m, 1H), 5.95 (dd, /=10.2, 3.3 Hz, 1H), 5.11 (d, /= 5.2 Hz, 1H), 4.83-4.70 (m, 1H), 4.29-
4.15 (m, 2H), 2.09 (s, 3H), 2.07 (s, 3H). °C NMR (101 MHz, CDCl5) & 168.38, 168.08,
135.41, 133.60, 130.95, 127.11, 126.32 (2 X C), 126.03 (2 X C), 122.48, 120.09, 67.57,
66.42, 60.86, 60.36, 18.48, 18.44. HRMS (EST") m/z calcd for C,4H,;CINaOs (M+Na)”
449.1126, found 449.1123

Prepared by the representative procedure 1 using of tri-O-acetyl-D-galactal (0.5 mmol, 136
mg) and 1-ethynyl-4-methylbenzene (0.55 mmol,64 uL ) to yield 4g (74%,134 mg). "H NMR
(400 MHz, Chloroform-d) 6 7.40 (d, J= 8.1, Hz 2H), 7.19 (d,J=7.9 Hz, 2H ), 6.09 (d, J=
9.8 Hz, 1H), 6.03 (ddd, J=10.1, 5.2, 2.0 Hz, 1H), 5.94 (dd, /= 10.2, 3.3 Hz, 1H), 5.10 (d, J =
5.2 Hz, 1H), 4.77 (ddd, J=9.8, 3.2, 2.1 Hz, 1H), 4.29-4.17 (m, 1H), 2.37 (s, 3H), 2.37 (s,
3H), 2.08 (s, 3H ), 2.07 (s, 3H). *C NMR (101 MHz, CDCls) & 170.80, 170.50, 139.67,
138.04, 133.49, 133.18, 129.07 (2 X C), 128.66 (2 X C), 124.44, 122.41, 70.05, 68.83, 63.31,
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62.79, 21.34, 20.91, 20.86. HRMS (ESI") m/z calcd for C9H,,ClOs (M+H)" 365.1150,
found 365.1143.

H
AcO =

F

Prepared by the representative procedure 1 using of tri-O-acetyl-D-galactal (0.5 mmol, 136
mg) and 1-ethynyl-4-Fluorobenzene (0.55 mmol, 66 pL) to yield 4h (78%,143 mg)."H NMR
(400 MHz, Chloroform-d) 6 7.55-7.50 (m, 1H), 7.12-7.05 (m, 1H), 6.12 (d, J = 9.8 Hz,
1H), 6.05 (ddd, J=10.1, 5.3, 2.0 Hz, 1H), 5.95 (dd, J = 10.2, 3.3 Hz, 1H), 5.11 (d, J=5.1
Hz, 1H), 4.71 (ddd, /=9.8, 3.1, 2.1 Hz, 1H), 4.31 —4.16 (m, 2H), 2.08(s, 3H), 2.077 (s, 3H).
C NMR (101 MHz, CDCls) & 170.77, 170.48, 163.16 (d, C-F coupling), 137.07, 133.19,
132.09, 132.06, 130.88, 130.81, 125.21, 122.68, 115.59, 115.42, 69.87, 68.92, 63.23, 62.75,
20.90, 20.85. HRMS (ESI") m/z calcd for CgH;oClOs (M+H)" 369.0900, found 369.0908

H
RN |
Aco/j/\oj» X
AcO” NF
Ph

Prepared by the representative procedure 1 using of tri-O-acetyl-D-galactal (0.5 mmol, 136
mg) and 1-ehynyl-4-phenyl-benzene (0.55 mmol, 98 pL) to yield 4i (75%,159 mg). '"H NMR
(400 MHz, Chloroform-d) 8 7.64—7.56 (m, 6H), 7.50-7.42 (m, 2H), 7.38 (ddd, J = 7.3, 3.8,
1.2 Hz, 1H), 6.15 (d, J = 9.8 Hz, 1H), 6.06 (ddd, J = 10.1, 5.2, 1.9 Hz, 1H), 5.98 (dd, J =
10.2, 3.3 Hz, 1H), 5.12 (d, J = 5.2 Hz, 1H), 4.83 (ddd, J = 9.8, 3.0, 2.0 Hz, 1H), 4.334.18
(m, 3H), 2.09 (s, 3H), 2.07 (s, 3H). C NMR (101 MHz, CDCl3) § 170.84, 170.54, 142.40,
140.14, 137.78, 134.87, 133.42, 129.27 (2 X C), 128.94 (2 X C), 127.86, 127.15 (2 X C),
127.11 (2 X C), 125.03, 122.56, 70.03, 68.90, 63.31, 62.83, 20.93, 20.90. HRMS (EST") m/z
caled for Cp4Ha4ClOs (M+H)" 427.1307, found 427.1309.

Prepared by the representative procedure 1 using 3,4 Di-O-acetyl-L-rhamnal (0.5 mmol, 107
mg) and phenyl acetylene (0.55 mmol, 56 pL) to yield 4j (80%,116 mg). "H NMR (400
MHz, Chloroform-d) & 7.51-7.47 (m, 2H), 7.41-7.37 (m, 2H), 6.12 (d, /= 9.8 Hz, 1H),
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5.84-5.77 (m, 1H), 4.95-4.86 (m, 1H), 4.63 (dd, J=9.7, 1.7 Hz, 1H), 3.95 (d, J= 6.3 Hz,
1H), 2.10 (s, 3H ), 1.22 (d, J = 6.4 Hz, 3H). *C NMR (101 MHz, CDCl;) 5 170.71, 136.72,
136.24, 131.37, 129.39, 128.71(2 X C), 128.37 (2 X C), 126.52, 124.40, 69.39, 68.63, 68.59,
21.22, 17.54. HRMS (ESI") m/z calcd for C16H5Cl05 (M+H) 293.0939, found 293.0934.

Prepared by the representative procedure 1 using 3,4 Di-O-acetyl-L-rhamnal (0.5 mmol, 107
mg) and 1-ethynyl-4-methylbenzene (0.55 mmol, 64 pL) to yield 4k (72%,110 mg). 'H
NMR (400 MHz, Chloroform-d) 6 7.38 (d, J= 8.1 Hz, 2H), 7.19 (d, J= 7.9 Hz, 2H), 6.08 (d,
J=9.8 Hz, 2H), 4.91 (dd, J=5.9, 1.7 Hz, 1H), 4.64 (dd, J=9.7, 1.6 Hz, 1H), 3.95 (d, /= 6.3
Hz, 1H), 3.95 (p, J = 6.3 Hz, 1H), 2.37 (s, 2H), 2.11 (s, 3H ), 1.22 (d, J = 6.4 Hz, 3H). °C
NMR (101 MHz, CDCl3) 6 170.77, 139.51, 136.95, 133.38, 131.53, 129.03, 128.62, 126.04,
124.23, 69.39, 68.67, 68.60, 21.36, 21.24, 17.53. HRMS (ESI') m/z caled for C17H,oC103
(M+H)" 307.1095, found 307.1099.

Typical procedure for preparation of iodo substituted vinyl glycosides (2): Tri-O-acetyl
D-glucal (0.3 mmol, 82 mg) and dichloromethane (4 mL) were placed in a dry 50 mL round-
bottomed flask equipped with a magnetic stirring bar. The solution was cooled to -30 °C and
phenylacetylene (36 pL, 0.33 mmol) was added via syringe, followed by addition of Iodine
(0.16 mmol, 45 mg). The reaction solution was stirred for lhr. The reaction was quenched
with hypo and extracted with dichloromethane (3 x 15 mL). The organic layer was separated
and dried over anhydrous MgSO4. Product Sa was obtained in 62% (82 mg).

H

O A\ I
AcO/\lj“ X
AcO" NF

'H NMR (400 MHz, Chloroform-d) § 7.32-7.22 (m, 1H), 6.55 (dd, J=9.2, 2.8 Hz, 1H), 5.72
(dd, J = 10.26, 9.05 Hz, 2H), 5.10 — 5.04 (m, 1H), 4.52 (d, J = 9.1 Hz, 1H), 4.23 — 4.02 (m,
2H), 3.96-3.86 (m, 1H), 2.03 (s, 3H), 2.02 (s, 3H). '*C NMR (101 MHz, CDCl5) & 170.38,
170.22, 140.72, 138.35, 130.45, 128.39, 128.37 (2 X C), 128.21 (2 X C), 124.45, 70.57,
69.94, 64.42, 62.86, 21.07, 20.82. HRMS (EST*) m/z caled for C15Ha0I0s (M+H)' 443.0350,
found 443.0342.
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H

AcO/\LOJ”‘\\ !
AcO™ NF

Prepared by general procedure 2 using Tri-O-acetyl-D-glucal (0.3 mmol, 82 mg) and P-
methyl 1-ethynyl-4-methylbenzene (0.33 mmol, 38 pL) to yield 5b (57%, 78 mg). '"H NMR
(400 MHz, Chloroform-d) § 7.19-7.16 (m, 2H), 7.06 (d, J = 7.9 Hz, 2H), 6.52 (d, /= 9.1 Hz,
1H), 5.76-5.65 (m, 2H), 5.09-5.04 (m, 1H), 4.52 (dd, J = 9.2, 1.8 Hz, 1H), 4.09 (ddd, J =
15.4,12.0, 4.6 Hz, 3H), 3.91 (dt, J= 6.5, 3.5 Hz, 1H), 2.27 (s, 3H), 2.03 (s, 3H), 2.02 (s, 3H).
C NMR (101 MHz, CDCl3) & 170.80, 170.35, 138.93, 138.13, 138.08, 130.58, 129.02 (2 X
0), 128.30 (2 X C), 124.52, 102.21, 70.69, 70.08, 64.49, 62.91, 21.25, 21.03, 20.81. HRMS
(EST") m/z calcd for C9H»,105 (M+H)457.0506, found 457. 0513

Prepared by the representative procedure 1 using of 2-acetoxy-tri-O-acetyl-D-galucal (0.5
mmol, 165 mg) and phenylacetylene (0.55 mmol, 56 pL) to yield 6a (51%, 78 mg). '"H NMR
(400 MHz, Chloroform-d) & 7.57-7.48 (m, 2H), 7.37-7.28 (m, 3H), 6.89 (dd, J = 10.5, 2.5 Hz, 1H),
6.15 (dd, J = 10.5, 2.3 Hz, 1H), 6.02 (d, 7= 9.9 Hz, 1H), 4.72 (dd, J = 9.7, 4.3 Hz, 2H), 4.26 (dd, J =
11.8, 5.6 Hz, 1H), 4.17 (dd, J = 11.8, 4.1 Hz, 1H), 1.96 (s, 3H), °C NMR (101 MHz, CDCL3) &
193.06 170.51, 146.36, 141.12, 135.81, 129.71, 128.94 (2C), 128.29 (2C), 127.40, 121.31, 75.44,
69.21, 64.29, 20.69. HRMS (ESI") m/z calcd for C;sH;5sCINaO4 (MJrNa)+ 329.0551, found

329.0556
OAc | cl
O A\
N0

Prepared by the representative procedure 1 using of 2-Acetoxy-tri-O-acetyl-D-galucal (0.5
mmol, 165 mg) and 1-ethynyl-4-methylbenzene (0.55 mmol, 64 pL) to yield 6b (46%, 73
mg). '"H NMR (400 MHz, Chloroform-d) & 7.47 (d, J = 8.0 Hz, 2H), 7.19 (d, J = 7.9 Hz, 2H),
6.96 (dd, J=10.5, 2.4 Hz, 1H), 6.21 (d, J=10.5 Hz, 1H), 6.05 (d, /=9.9 Hz, 1H), 4.79 (d, J
=9.9 Hz, 2H), 4.32 (dd, J=11.8, 5.6 Hz, 1H), 4.24 (dd, /= 11.8, 4.1 Hz, 1H), 2.37 (s, 3H),
2.04 (s, 3H). C NMR (101 MHz, CDCl3) & 193.24, 170.61, 146.38, 141.45, 139.91, 132.88,
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128.94 (2C), 128.84 (2C), 127.39, 120.65, 75.45, 69.12, 64.29, 21.34, 20.73. HRMS (ESI")
m/z calcd for C17H7CINaO4 (MJrNa)+ 343.0708, found 343.0702.

Prepared by the representative procedure 1 using of 2-Acetoxy-tri-O-acetyl-D-galucal (0.5
mmol, 165 mg) and 1-ethynyl-4-Fluorobenzene (0.55 mmol, 66 pL) to yield 6c (52%, 84
mg). "H NMR (400 MHz, Chloroform-d) & 7.60 (dd, J = 8.5, 5.4 Hz, 2H), 7.09 (t, J= 8.7 Hz,
2H), 6.98 (dd, J=10.6, 2.3 Hz, 1H), 6.24 (dd, J=10.5, 2.0 Hz, 1H), 6.09 (d, /= 9.9 Hz, 1H),
434 (dd, J=11.9, 5.7 Hz, 1H), 4.24 (dd, J = 11.8, 4.0 Hz, 1H), 2.05 (s, 3H). °C NMR (101
MHz, CDCl3) & 193.03, 170.58, 163.35 (d, C-F coupling), 146.54, 140.03, 131.13, 131.06,
128.33, 127.39, 121.45, 115.50, 115.33, 75.41, 69.15, 64.24, 20.76. HRMS (ESI") m/z calcd
for C1sH14CIFNaO4 (M+Na)" 347.0462, found 347.0454.

Prepared by the representative procedure 1 using of 2-Acetoxy-tri-O-acetyl-D-galucal (0.5
mmol, 165 mg) and 1-ehynyl-4-phenyl-benzene (0.55 mmol, 98 pL ) to yield 6d (52%, 99
mg). "H NMR (400 MHz, Chloroform-d) & 7.63 (dt, J= 7.2, 6.2 Hz, 7H), 7.46 (t, J = 7.5 Hz,
2H), 7.38 (t, J= 7.3 Hz, 1H), 6.97 (dd, J = 10.5, 2.4 Hz, 1H), 6.30 — 6.20 (m, 1H), 6.24 (dd, J
=10.5, 2.2 Hz, 1H), 6.12 (d, J = 9.9 Hz, 1H), 4.86 (d, J = 9.9 Hz, 1H), 4.80 (dt, /= 6.5, 3.3
Hz, 1H), 4.35 (dd, J = 11.8, 5.6 Hz, 1H), 4.27 (dd, J = 11.8, 4.1 Hz, 1H), 2.02 (s, 3H) ). °C
NMR (101 MHz, CDCls) ¢ 193.21, 170.65, 146.51, 142.61, 141.02, 140.12, 134.60, 129.46
(20), 128.95 (2 x C), 127.87, 127.43, 126.15(2 x C), 126.99 (2C), 121.31, 75.49, 69.21,
64.40, 20.77. HRMS (ESI") m/z caled for C2,H»0C104 (M+H)" 383.1045, found 383.1052.

General procedure for Pd-catalyzed coupling between bromo substituted alkenyl
glycoside 3a and Arylboronic Acids (3):

To a solution of Compound 3a (0.3 mmol) in mixed solvent (PEG-400 0.5 mL and
H,0 1.5 mL) were added arylboronic acid (0.7 mmol), palladium acetate (0.012 mmol) and
potassium phosphate (0.6 mmol). The reaction mixture was stirred at 40 °C for 24 h. After
cooling to room temperature, the mixture was diluted with water and the combined aqueous
phases were extracted three times with ethyl acetate. The organic layers were combined,
dried with Na,;SO4 and concentrated to yield the crude product, which was further purified by
silica gel chromatography using petroleum ether and ethyl acetate as eluent to provide the
13
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desired product.

Q™

ACO/\KC)j\\\\ H
AcO™ NF

Prepared by the general procedure 3 using compound 3a (0.3 mmol, 118 mg), and p-methoxy
phenylboronic acid (0.7 mmol, 106 mg), to yield 7a (64%, 80 mg). '"H NMR (400 MHz,
Chloroform-d) 6 7.43-7.31 (m, 2H), 7.29-7.20 (m, 3H), 7.18 (d, J = 8.8 Hz, 2H), 6.82 (d, J =
8.8 Hz, 2H), 6.08 (d, J = 9.3 Hz, 1H), 5.83 (m, 2H), 5.20-5.13 (m, 1H), 4.73 (d, /= 9.3 Hz,
1H), 4.26-4.06 (m, 3H), 3.80 (s, 3H), 2.10 (s, 3H), 2.08 (s, 3H), °C NMR (101 MHz,
CDCl3) 6 170.92, 170.76, 159.48, 145.48, 138.95, 134.16, 132.88, 129.70 (2 x C), 120.85 (2
x C), 128.30 (2 x C), 127.74, 123.47, 122.67, 115.26, 113.55 (2 x C), 70.07, 64.74, 63.09,
55.30, 21.13, 20.87. HRMS (ESI") m/z calcd for CysHpNaOg (M+Na)Jr 445.1622, found
445.1625.

g g NO,

ACO/\LC)j\\\\ H
AcO" NF

Prepared by the general procedure 3 using compound 3a (0.3 mmol, 118 mg), and m-
nitrophenylboronic acid (0.7 mmol, 117 mg), to yield 7b (52%, 68 mg). "H NMR (400 MHz,
Chloroform-d) 6 8.26-8.11 (m, 1H), 7.69-7.48 (m, 1H), 7.48-7.30 (m, 4H), 7.26-7.15 (m,
2H), 6.26 (d, J = 9.2 Hz, 1H), 5.86 (bs, 2H), 5.20 — 5.14 (m, 1H), 4.80 (d, J = 9.2 Hz, 1H),
4.27-4.07 (m, 2H), 2.11 (s, 1H), 2.09 (s, 1H). >C NMR (101 MHz, CDCls) & 170.86,
170.46, 148.38, 143.77, 143.36, 137.39, 133.72, 131.56, 129.55 (2 x C), 129.21, 128.81 (2 x
C), 128.52, 127.26, 124.25, 122.67, 122.18, 70.30, 69.73, 64.51, 62.93, 21.10, 20.85. HRMS
(EST") m/z calcd for C24H,7N>,O7 (M+ NH,)' 445.1813, found 445.1809.

(0]

ACO/\loj\\" H
Ao N

Prepared by the general procedure 3 using compound 3a (0.3 mmol, 118 mg), and m-
nitrophenylboronic acid (0.7 mmol, 114 mg), to yield 7¢ 54% (70 mg). "H NMR (400 MHz,
Chloroform-d) 6 7.88 (d, J = 8.3 Hz, 2H), 7.37 (dd, J = 22.2, 7.8 Hz, 5H), 7.26 — 7.19 (m,
2H), 6.26 (d, J = 9.2 Hz, 1H), 5.86 (bs, 2H), 5.17 (d, J = 6.1 Hz, 1H), 4.79 (d, J = 9.0 Hz,
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1H), 4.27 — 4.05 (m, 3H), 2.59 (s, 3H), 2.11 (s, 3H), 2.08 (s, 3H). °C NMR (101 MHz,
CDCl;) 6 197.77, 170.90, 170.49, 146.14, 14491, 137.99, 136.29, 131.84, 129.61 (2 x C),
128.58 (2 x C), 128.36 (2 x C), 127.80 (2 x C), 126.69, 124.00, 115.53, 70.23, 69.82, 64.60,
62.97, 26.65, 21.11, 20.85. HRMS (ESI*) m/z calcd for CysHosNaOg (M+Na)™ 457.1622,
found 457.1618.

Typical procedure for Pd-Catalyzed Heck Coupling (4). A mixture of alkenylbromide 3a
(0.3 mmol, 118 mg), p-nitrostyrene (0.3mmol, 45 pL), PEG-2000 (1 g), TEA (0.3 mmol, 30
puL ), and Pd(OAc), (0.03 mmol, 6.7 mg) were placed in a 10-mL round-bottomed flask and
heated at 80°C. After 8h the reaction mixture was cooled, extracted with cold diethyl ether
(15 mL), and purified by column chromatography to yield 8a (57%, 79 mg)

'H NMR (400 MHz, Chloroform-d)  8.14 (s, 1H), 8.05 (d, J = 7.6 Hz, 1H), 7.63 (d, J= 7.8
Hz, 1H), 7.54-7.41 (m, 4H), 7.31-7.20 (m, 3H), 7.09 (d, J = 15.9 Hz, 1H), 5.81 (d, J = 9.1
Hz, 1H), 5.75 (bs, 2H) 4.61 (d, J= 8.9 Hz, 1H), 4.61 (d, J = 8.9 Hz, 1H), 4.24 — 4.12 (m, 2H),
3.69 — 3.58 (m, 1H), 3.49 (bs, 1H), 2.11 (s,3H), 2.06 (S, 3H). °C NMR (101 MHz, CDCl3) &
170.95, 170.32, 148.61, 143.61, 138.79, 136.13, 134.81, 132.16, 131.97, 131.34, 130.21,
129.45, 129.31 (2 x C), 128.53 (2 x C), 127.93, 125.56, 122.12, 121.24, 73.64, 72.72, 65.13,
62.89, 21.02, 20.65. HRMS (ESI) m/z caled for CasHaNaO, (M+H)' 464.1704,found
464.1709.
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3C NMR of compound 3b
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3C NMR of compound 4e

P o+ n — e o+ oo =

BE5S AEBREEG BT SdoTno o @

eexd s =lel=R B s ls Mg o T s =0

0w MMM A NN - ~NHqOUuOO T AN - O
e e e N ! PN —s,
I
|
s e Y
170 160 150 140 130 120 110 100 a0 B0 70 60 50 40 30 20
f1 (ppm)

DEPT of compound 4e

00~ M G O W0 T T~ 0O o ©

OO0 QW T L3 Q« SO (=R s

o 0N e — o 5 ™ — O

—_— —— Mo WWw [t

e Tl ~ NSNS ~

1
|
I
" PRRN PR |

MMWW it taunl T

SR s S s S S S S B A o S e S B B s S s S S D B I B R A B B B B S R B S S S S

130 125 120 115 110 105 100 95 90 85 80 70 65 60 55 50 45 40 35 30 25 20 15

42




Electronic Supplementary Material (ESI) for Chemical Communications

This journal is © The Royal Society of Chemistry 2013

"H NMR of compound 4f

15728
LbPES

20'089TH
2€'880T
TO'€69T
L8691

6'E0LT7

E5286t,

TS7CT6T

hmd_uomv
e
6E'€8EC
0£'98€¢
9£'80¥C
6¢ 0THZA
09°€THe
85'STHC
6% ok
0£'954¢

SE'TS6L
FL'ES6L
b956L
££'856C
6£'866C
mm.ooomw
89'€00¢E

Cl

AcQ
AcO

—_

z8e
,ﬂvm.m

Tmm.m

TB;

Fier

Eaeo |

60T
00T

Bz
Fogt

2.0

2.5

3:5:

4.0

4.5

5.0

5.5

6.0

6.5

7.0

75

f1 (ppm)

C NMR of compound 4f

8T
8r'8T

9€'09~,
98'09”
'99-.
5197
ObbL

S9v.
T6'vL

60'0CT
8k T
ﬁo.mmﬁ/
¢D.QNHW
e T
TrLET
96'0ET
09°EET
T SET

80'89T
8€'89T

T T T T T T
140 130 120 110 100 90
f1 (ppm)

T
150

T
160

T
170

43



Electronic Supplementary Material (ESI) for Chemical Communications

This journal is © The Royal Society of Chemistry 2013

DEPT of compound 4f

802
ﬁm.ONV

6429\
8z E9”

5889~
0oL~

15221
05'%Z T,
P81
/871

Ll

75

PSECT
8EEETA

130 125 120 115 110 105 100 95 90 85 80 70 65 60 55 50 45 40 35 30 25 20 15
f1 (ppm)

135

'H NMR of compound 4g

TE LT3

pOEEs”

[S=l

o5'6LaT
baZ8aT
127691
zuear]
s
vm.vom}
POETEL
Zrp1er

SG'8E0R,
2L Epoe
bE'TLET
0z'SLE2
or'78ET
S'S8Ez
8T '¥ObZ
11°90b2
6E'60K2
LETTE
€€ P Ik
L2°9ThE
95T
s bl
120EbT
66'6567

PO'TLE
mm.mmmmW
18'8062
Nm_mmmmN
PP

e

g

A

[-as

_mem

1re

_Ivm.a

Feor

i)

Friso

Eoot

40 38 3.6 34 32 3.0 28 26 24 22 20

4.2

76 74 72 70 68 66 64 62 60 58 56 54 52 50 48 46 44

7.8

f1 (ppm)

44



Electronic Supplementary Material (ESI) for Chemical Communications
This journal is © The Royal Society of Chemistry 2013

3C NMR of compound 4g

oo [ = o B e
& A COT oW T T oI e o = o
;W o o M 00 C oM M oy @
IQ'Q mmmmr\?%r\lr\l ~NM~woomed - OO
— o g LN S S Rt =) NN
S = " —~—— |~ —~
|
[ |
1
| I
L il
T A T T T T T T T it T L T T T 2 T T T p i T s T T T -
170 160 150 140 130 120 110 100 90 80 70 60 50 40
f1 (ppm)
DEPT of compound 4g
M~ MmO
N OO T M — N W
o gy b & o Qm oM RN
0Ol 09 e o W ™M — 0O 0O
bt | mt e P~ 0 w0 W f}lf‘lJ!’\l
7 SN NN -
1
.Il I . el
Y
1
T T T T T T T T L § T T T T T ™ T B | T T v T T L N & 3 tad T A | T | Tt T T
135 130 125 120 115 110 105 100 95 90 85 8 75 70 65 60 55 50 45 40 35 30

f1 (ppm)

45



Electronic Supplementary Material (ESI) for Chemical Communications
'H NMR of compound 4h

This journal is © The Royal Society of Chemistry 2013

mm.omv

1 06'02
| .
i "
88088 R i
S9EE8 J il
i [ e SLT9 o
| €rey”
5 76'89~ =
_ e £8'697
. | 78'9L
3 LOLT
® fa cery!
(=]
08'b29T b 2 1
2£'08914 2 -
168t F3g
955691 - ) = pael| E
LPE0LT ) [ &
030 |2
ﬁm,mmm% : .
£41'0681- Teeu |
8T, . [e ST
) - L [OET .
boSLE7 :
6b'2852 Iia mwmmv =
58587 SCTh
s b
6L'STHE - - |
ZI6TH = = mmmm [ o] wo.mmﬁ#ﬁ
mo”mvmx = | m mo.mmi_ﬁﬂ
295k o) 6T EET
EbS5hz |42 =) BNmi
L0528z [ g
9L EESEY | o
LETHED pw
206008 -Iw [ LT
00'T10E i > oﬁvm»
0S'ZT0E e i s Z 8r'0LT
18LTCE w zmb LA

130 120 110 100 a0 80 70 60 50 40 30 20
f1 (ppm)

140

46



Electronic Supplementary Material (ESI) for Chemical Communications

This journal is © The Royal Society of Chemistry 2013

DEPT of compound 4h
Oy 00 ™ — P~ o
— 0w M~ tEy( -
88 4y o4
% TT W

—r

47

T
135

-

T
130

r

T
125

=

120

o

T
115

“

T
110

.

T
105

-

™

100

T

95

5987

~B8.92

5322
5276

2080
2085

= &




Electronic Supplementary Material (ESI) for Chemical Communications
This journal is © The Royal Society of Chemistry 2013

COSY of compound 4h

i gLk

Iy
=

LA

COSY (exp) of compound 4h

rd
s
y i

A
,,{I;;L.Q—LF—FCCI3 {cesy] }d‘e}ﬁ ‘)

#
017 _F20 Nz
%.912510 H2
0.12/8a32 we

. L g B
N ] 1 5 62 4R caec
e £.50 uzec
| o 300,31 E
55 0. OLODER0E %=
1 146! an

LA
___=x_*\| o
L.dd
L 1024
: HC2 OF
BE 400 ]ilJLfJ'i; HEY
I\L 2 s J = i
75 7.0 6.8 6.0 55 5.0 ppm G 2

48




Electronic Supplementary Material (ESI) for Chemical Communications
This journal is © The Royal Society of Chemistry 2013

NOESY of compound 4h

SALA-4F-FeCl3 (noesy] . ,)

"f HARME

d EXPHO
_J_Al_,l‘l_._d LN R ST
PREID

P |

| *
;"( v . =0

NOESY (exp) of compound 4h

/ém.:-\—w— FeC13{noesy)

Y| a0 g ;
"" \A\D m“\\‘ *i*i \\“ “1 w N Har'..‘!-:C'J-'N:?
7 i N,__l_ \J L._Jk_q_ ppm e 231;:‘:3
4 ( v Fos i
o
Wi g o |

10000 awe
0,00012435 sec

[ emmmem= CHANKEL £l ==ssmmms
! HREL -
Tl FL 13.10
1 ' :
’ a . 2 us
°

sta

024
400.1300000 HHz
SINE

2
0.00 Hz

49

ar15-2013-ENE

45
25140315

Spact

5 mm FRSEQ BE-
noeaygpsh




Electronic Supplementary Material (ESI) for Chemical Communications

This journal is © The Royal Society of Chemistry 2013

'H NMR of compound 4i

OF 628-

Tz'9E8

£0'6891
asyacEls
9T'TOLT
EZ'E0LT
85'904T

&5 821
ﬂm,mmm@r
(Z 6561
CIee

' ra
8L ser
9z 6882
2966z
Lb 6662
Z55The
LN
EL02HT
£9zzhe

£5/Zve
6808k
BLZERE

B9°LSHT
1S'£9%C

85156
QL'9Les
Treees
Eb'P8EC
0Z'ZECE

CEBECE
Elere

bLEPLE~E——

69
ﬂvam

|

L

Esre
Freo [
- Fart

PE0
-0e'1
oor

mfm.o.— B

hiez

rens
7

1.6

28 26 24 2.2 2.0 1.8

34 3.2 3.0

3.6

4.4 42 40 3.8

f1 (ppm)

4.8 4.6

54 52 50

5.8 58

6.4 6.2 6.0

6.6

6.8

7.2 70

7.4

7.6

C NMR of compound 4i

06'0¢
mm.cmv

€879\
1£'€97
06'89~-
€00L”
£8'0/

mo.Rw
vELL

9572 Ty
£0'STT
S0ZTTy
)
STLZTA

- IL“.I |

98/TF
wm.ma&
At
et
L8FET]
8/ /e
PTOBT-
0b'2bT

PSOLT
P8OLT

20

30

40

50

60

160 150 140 130 120 110 100 90 80 70
1 {(ppm)

170

50



Electronic Supplementary Material (ESI) for Chemical Communications

This journal is © The Royal Society of Chemistry 2013

DEPT of compound 4i

0E'0Z
<& omv.

E8Z9
T€'€9”

0689~
E00L

95'cel
0521
11 ,mmﬁ/
SHEEF

SBIEF
mm.wwﬂ%
L2621
EP'EET

130 125 120 115 110 105 100 95 90 85 80 75 70 65 &0 55 50 45 40 35 30 25 20
1 (ppm)

135

'H NMR of compound 4;

36'Vap-,
OF 16t

gl ebE—

BO'ELST \
mm.mhmﬁﬂ
£9'G85T
0Z'9r8T
06'4F8T
00'958T7
194581
£0'0%eT
87961
08'zger
|

60'9561
644961

S frEe—
BT'bb

o
92’0562
86'1S6C
05'PSEC
COLSEC
8t'066C
BT'gees
5E'PeeC
£8'/66L-
Zrooce

L

=80E

= T3

Tmm_

Fea

et

BETE

oot

66'E
=I1TE

1.5 1.0 0.5 0.0

3.5 3.0 25 2.0

fi (ppm)

7.0 6.5 6.0 5.5 5.0 4.5 4.0

73

51



Electronic Supplementary Material (ESI) for Chemical Communications
This journal is © The Royal Society of Chemistry 2013

C NMR of compound 4j

177.34
77.08
76.83
69.39

1,{68.63

168.59
~21.22
~17.54

— Nt QAT O
! Feit 0903 TS 070010 &
i
R RREAAARIRY
— YA
| e
)
I
| |
] ]
I
‘ LM
- - - - T - T T T ad T ™ T ™ T Al
170 160 150 140 130 120 110 100 !
f1 (ppm)

DEPT of compound 4

131,37
712939
128.71
\128.37
L126,52
124.40

t
!
\

69.39
6864
68,58

o
—21.22

—17.54

<

AL - Lt

L e e L B R e n s e ey s ey s e B S s s

130 125 120 115 110 105 100 95 a0 85 a0

52

14000

13000

~12000

-11000

riloooo

-a000

8000

7000

~6000

5000

4000

3000

~2000

-1000

+--1000




Electronic Supplementary Material (ESI) for Chemical Communications
"H NMR of compound 4k

This journal is © The Royal Society of Chemistry 2013

99o8k,
oTEsy

B9 Zpa

B —

EELOST
S9'€LST
06'645T—F
Q29851
E5°CEST
8631
580581
6'858T
590981
FL'096T
B6E'C96T
S9'996T
CE'896]

pZCTEC—
E6/abe
:,hmvmV

EPELSE
TE'7882
£4'5062—
oz'spez-
£E'9567

Fozt

Eroe

Foot

ESEZ

68T

F1 (ppm})

4.0

4.5

0

75

BC NMR of compound 4k

£9°L T~
¥'1e
mm..ﬁmv.

09'89
£9'89
66697
18'9/

ho NN.&
ELL

mm.x;
PO'92T|
29T,
£0'6CT7.
€5 TET
BEEET
5691
15'6€T

LL0LT—

160 150 140 130 120 110 100 a0
fi (ppm)

170

53



Electronic Supplementary Material (ESI) for Chemical Communications
DEPT of compound 4k

This journal is © The Royal Society of Chemistry 2013

ESL1~
52Ty
Etas

0982
L9 mmw.
6E'69

eI~
PO'SZT~
29821~
so6cT
€57ET”

20

25

30

35

40

45

50

55

a0

65

115 110 105 100 95 90 85 80 75 70
f1 (ppm)

120

125

130

'H NMR of compound 5a

135

Q0T

€07

06'€
26'€

£6'¢
o'
SOb
L0t
L0
TTH
484 |
4%2
ET b
PTH
ST

T84,
£S5y

T

L0'S
No.mv

L

|

i

|
|

_

H
,\(O)m\ |
O

AcO
A

LJV!.

L

99

Fser |

__Vom.w

Frot

60

Tom.m

T:E |

Fows

40 38 36 34 32 30 28 26 24 22 320 18

A g 4.2
f1 (ppm)

72 70 68 66 64 62 60 58 56 54 52 5.0 48

54

74



Electronic Supplementary Material (ESI) for Chemical Communications
This journal is © The Royal Society of Chemistry 2013

3C NMR of compound 5a

10 @ CoOWEO QNN n
© & DT T oY Mg ~ AT oo e
oo CPWO WL WL T = S N 6 i
L Mooy o OO gy — 0O
— — o o o — I‘\I‘\LD(_D [ R
' Vst | Yt N e
—— T — T
170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20
f1 (ppm)
DEPT of compound 5a
o N@ooMn
¥ TOTmHMO foalh: S s & gl
oo O g0l T Lo W ™~ Q@
m LRI Y A et B O e R | oo T 0 a — O
— -vT'-v—I'v—('vJ—(-v‘—'vT' M~ P~ 0w (3 ™™
S Ne Ao \ S~

T T T T T T v T T T T T T T T T T T 1 T | S T T T T T T T e e (G e T T T T T T L T T

140 135 130 125 120 115 110 105 100 95 ag 85 80 75 70 a3 60 33 50 45 40 35 30 25 20

55



Electronic Supplementary Material (ESI) for Chemical Communications
'H NMR of compound 5b

This journal is © The Royal Society of Chemistry 2013

1802
012
; ) 5212
5L
20T N
mom\ ‘IU s B
[y
(Ze— —_ - = =zz |
L=
™~
&
ege [
06'E o 1629~ =
16€ [ 6b'p9
26 [w 800,
z6¢€ [ 690
E6E [ 094
PO [ =
S0 [ i
(Ot | e
E,SF s
01y et
2l . U &
mﬁ,v)w T === Laez b
STry B B -
61 V [
15 F$E
1Sh = rwo| = 12°201—
5 m [
P b = .
o ¢ &
= b
205 / : L
mo,mw 3 3 = Fuar|"” :
805 2 [ o A
(=] w
o 2 | 0E'82T,
mmJ 2 L= LEBZT
LSy { 96821\ _
92y , - 2 206z,
MM . === e 85°0g T
€25/ M [ & = 80EETy
i [ 1867
MMM_ [ire= nuv eeee1/
r —}_ m
o o
159~ L P b O
€59 B o
50 [
402 [ DMA
E.T_ﬁ [
1| et [F Z se0LT
B J— S 080T,
IV B'e e Bhiv

160 150 140 130 120 110 100 90 80 70 60 50 40 30 20
f1 (ppm)

170

56



Electronic Supplementary Material (ESI) for Chemical Communications
DEPT of compound 5b

This journal is © The Royal Society of Chemistry 2013

I LEES— — Fere
1802 |
YOTZF - [8
sz're [ g
69'62— o Le
tg
Lo 898597+
t 182991
e 15'0£9T
[ PO'p£OTH
[* LEBEIL |
L2 96’6691 i 9
1629~ } 029041 <
6 b9~ ta ogttnd
: [ = £5'T881
L0004~ L o® ' \
650" = [R& E_mmmﬁw . B}
[ @ S0 168l .
[™ 05'S681
La
= PSEORT|
L& < EFETHE )
b Neo) ﬁm.mmvmj/.. T Juw Freo
re = 0Z'85H == Fou
[ o €990 |
[ m 3 zL99e
[ m 80'TSL2
s [ 5 65'E54Z
=y J 1942 — T
ez [ g o e & Lo
) e s B
95-9FF Lg o L0962 -
ZoeLt [ 076T6E N — —— Feve
el & S |feerel W
ZTBET— [ & Z 8Y'E00E - ——— Ea
Le - ,,

2.8 2.4 2.0 1.6 12

3.2

3.6

5.2

5.6

6.0

6.4

6.8

e i e o e o e e B e B e e B S L s S s W B R LA E e s s B e S s e By e |
76 74 72 70

57



Electronic Supplementary Material (ESI) for Chemical Communications
This journal is © The Royal Society of Chemistry 2013

BC NMR of compound 6a

—193.06

190

180

—170.51

170

160

~146.36

150

DEPT of compound 6a

—146.37

—

58

T
145

B

T
140

129.71

128.94

J

T
135

T
130

12530

\

.

12740

=
125

-, 81

v

120

v

T
115

14112

135.81

140

-

T
110

\127.40

130

T
105

T
100

~121.31

120

.

T
95

110 100
f1 (ppm)
T | T
90 85 &0
f1 (ppm)

a0

—7544

/7734

i}

80

—69.21

—64,29

76.70
1L75.44

\
3\

*69.21

“64.29

50

—20.69

—2069



Electronic Supplementary Material (ESI) for Chemical Communications

This journal is © The Royal Society of Chemistry 2013

'H NMR of compound 6b

S85TE

T ors

09'8891
vt 2691
T'004T
¥5 POLT
8k 1ZeT
SO¢ZLT
8Z'€ELT
168841
EPETETA.
geEzel”

o}
=]
<

E5'GTHE
Trszre—
b T8~
661607

LLiT
686442
00’8842
10642
POELSE
96082
8b'S062-
ZE'9867
62 VEET

[-ese

Foare

Fe60
Feor

Feo

Fawn
Foot

Foen

Fret

Eort

2.0

3.0 2.5

3.5

4.5 4.0

f1 (ppm)

5.0

6.0

Z0

75

BC NMR of compound 6b

€L0¢
PETC

mm.wb/
1’69
Sb'SL
hh.whﬁ

[afaWaArs

8CLL

§9'07 T~
6ELLTy
VBT
¥6'8ZT

sgzeT’/
16'65 T~
SETHT
8E "G T—

T9'0LT—

Y EBT—

T i T T T T T T :
180 170 160 150 140 130 120 110 100
f1 (ppm)

T
190

59



Electronic Supplementary Material (ESI) for Chemical Communications
This journal is © The Royal Society of Chemistry 2013

DEPT of compound 6b

[ 00 B0 oy [re]
o+ foill iy O W N m 0 P~
0 o5 po o ~ kBl BN
< el &l L o N N e l=]
— per) S e ~ [ro Yo} o
I ' | | [ | N7
|
|
1
|
|
e e e o B o e B e B I o o e e o I B e N B P P o o i o | o ot
80 75 70 65 60 55 50 45 40 35 30 25 20

150 145 140 135 130 125 120 115 110 105 100 95 a0 85
f1 (ppm)

"H NMR of compound 6¢

WP NS0 MO O U WM~ wwm Lﬂl‘\O\(X}ﬁﬁTT@\D%TmF\
LA e O - 00 B INCIRC. D s 1 O3 L0 1) ¥ 3 B, A e e e s LS s
LCHONM~MUNWOM W oo 0o O WMITWNWMRTO NS OMYT OMmO Q
Ao bp oo ol St g 5
EQQQQQNQPJNP\IN\IP\IN(\JNP\I B i o e B B T e e T B o B B o R o e R
e S e s Py eaninintn A g
/
|
{ ]
| | |
f I /
| i | b
| f | I
| | I i | I i
| [ | 2 | Iy
/ I i | d) il |

T U 5 i =T BT =i
m oo 2 @ 2 i oy i <
nm o @ 3 @ o oo o
e 33 Z 3 = pi gl S B
T e i S i i L S R R TR T e e e e i P e S e S e e e e B S e e e P T

80 78 76 74 72 70 6.8 6.0 64 62 6.0 58 56 54 52 50 4(.8 4).5 44 42 40 3.8 3.6 34 32 3.0 28 26 24 22 20 18 16
1 (ppm

60



Electronic Supplementary Material (ESI) for Chemical Communications
BC NMR of compound 6¢

This journal is © The Royal Society of Chemistry 2013

LL02—
9/'02~, L
£8°07 [
€467 - be
- o bZ'bo—
= [ S1'59—
[ TSL—
Ao
£E°8TT - [
EL0ETY 3 &
08'0ET [
90 TET} = Le
ELTET S &
08’ TET [
£0°0bT~ Le
bSO Ty _
mm.®¢._”\ ol = £ m.:”vr
- 3 1) 05'STT
L O
= b sb'1zT—
GEZ9T— [ g
o | = ,
SEHOT- _ W BELEI~
8604 T— s S0'TET
m TTET>
L8 (&)
. 4
t o
rg =
£0E6T— - [ [
_ 8a) bSopT—
-3 A

125 120 115 110 105 180 a5 a0 85 80 75 70 65 60 55 50 45 40 35 30 25 20 15
f1 (ppm)

130

140 135

145

61



L0°0C—

Electronic Supplementary Material (ESI) for Chemical Communications
"H NMR of compound 6d

This journal is © The Royal Society of Chemistry 2013

15608

bZ'00£14
T1E'p04T
807141
ST'OT41
65084 T
LTSELTE
BE ek
To8piT!
mm,maﬁ
BBEZZ6IN,
S0bzETf
E,mmm;q
97 T614
LO'15617

mm,mvvﬁ
BZESKC
ﬁo,omvmV
E,vam\
om,OOmm\

Eilcie
15'984c
195427
POLELT
£9'bBET|
83 €06
98580 |
SOEkCE

EPTSOEY——

mm,mmomﬁ
£0'pL0E-

o
]
<

20

30

40

50

60

70

4.0

Terr [
Er

TETT
66'9CT)
[a mENjwr

b0 |
B

!
|
’km‘w
f1 (ppm)

LT
/82T

100 a0 80
f1 (ppm}

110

120

SETHCTT
12'6CT
t Qu.mﬂé
09bET Qﬁ
Zrovt
Z0'TH T
1926 T/
15941/

5.5

6.0

———— |
g aa—— hlvm o
R Foor +

6.5

S9'0LT—

75

TCe6T—

BC NMR of compound 6d

8.0

130

140

180 170 160 150

190

62



Electronic Supplementary Material (ESI) for Chemical Communications

This journal is © The Royal Society of Chemistry 2013

DEPT of compound 6d

BElE—

ObF't9—

1Z68—

etrEL—

TE72T—
SNN;
LT~
EFLCT
884CT
S6'8ZT-
TZ6LT
LrecT!

188pT—

=TT T

120

T

150

110 105 100 95 ag 85 80 75 70 65 a0 55 50 45 40 35 30 25 20 15 10
fi (ppm)

115

140 135 130 1325

145

"H NMR of compound 7a

802~
ores

86
e
£

ElN
[A% 4
o'ty
i

ZLb,
(782

ar's
mﬁ.mv
ElS

BL'S
859~
mm.mﬂ
885
£09F
609

189y
badd
&1L
A
PR
-

Eert

Fesz

L'z
h16E
Lere

2.0

2.5

3.0

f1 (ppm)



Electronic Supplementary Material (ESI) for Chemical Communications
BC NMR of compound 7a

This journal is © The Royal Society of Chemistry 2013

55 50 45 40 35 30 25 20

&0

1L, 6802, -
- 48 el
1802 L
€112
g
0£'56—
- ZE'SG—
60E9~, ©
bt bo— =
000¢, B s 19~
L00L7 5L'P9— -
1006
8 s
g 6004
S5ETTH s
B,Ei_ e
95T
NN,ONT# =
£9T2TY 3 .
Q,mm;
pLLET _,# 5
0£'52 1 =
S8ECT ,w <
oL BZTE o _ ~
05'T€T~ B o)
oG ZETY =
88ZETYr - =]
orpetd 3 Q LSEH
seet =
seseTy - =
00ThT g S 89T
8pSp1 - SpET- -
15451~ . 5 LLERTA
e e = ze'geT
Z60LT o £8'821 7
I = ) eLezr =
L & ) 8szer’

130 125 120 115 110 105 100 95 90 B85 80 75 70 65
fL (ppm)

135

64



580~

Electronic Supplementary Material (ESI) for Chemical Communications
'H NMR of compound 7b

This journal is © The Royal Society of Chemistry 2013

[ orTes
607 ce8T[ R
T2 “arel
[«
5
[ =
2
“ [
(=) | y
e v & co2o :
' O [ e
21 = [ mm_mwv
o g iy
12 g - [
g2t * k
6L, Lol @
199~ 20} i
L&
LTS~ . a0 e
s FL60-3
&S [ BIEZT
Lo L9721
| STHET
— o b i
983 mEL 59¢z1
[ z5'8214
529 & B e 85821 =
97 E FEELE 18821
i [3 O AR -
@l [ ™~ S56217 -
Ve [ el SSIELS N
weL [= m zLgeT,
*e [ o 2 ecer
:w,m._ [~ a, mvm,mzw
Eb'e =t . B m LLEPT
i ) rezi - 5  sapl—
15¢— T e — .;No.vw_:. n.w
if e
£5¢ 2 o
T8y | R
€18y [ =
LT |
it - Rl LY Z s
[ emb 980417

160 150 140 130 120 110 100 a0 80 70 o0 50 40 30 20
f1 (ppm)

170

65



Electronic Supplementary Material (ESI) for Chemical Communications
This journal is © The Royal Society of Chemistry 2013

DEPT of compound 7b

135 130

66

6973
—64.51
~6293

— T — T — T — T —————————

125 120 115 110 105 100 a5 20 85 75 70 65 60 55 50 45 40

a0
f1 {ppm)

1H-1H COSY of compound 7b

= ] o'
N 0
[
— 0 0
= + A
B T ] ] 4 3 2 1

21.11
2085

/

ppm

ppm

20



Electronic Supplementary Material (ESI) for Chemical Communications
This journal is © The Royal Society of Chemistry 2013

HMBC of compound 7b

M L s |
= NO:
L |
m’\©~*" H
Aot 7b
T ] ’ nt
'-I ] ' b (1]
— L Ll
-—__.‘..: . P RR " ]
e A
. i 8
—_— & {l

67

= 20

40

- 80

100

120

140

180
0 ppm



Electronic Supplementary Material (ESI) for Chemical Communications
This journal is © The Royal Society of Chemistry 2013

"H NMR of compound 7c¢

BHPHRABRABANAF R @ 9% ZRINFAESIONT &
e S e S A S o o [t IRYs] i} i TETTTTTT TS T 3]
N st N | NN ey e |
g |
| | ! |
) ! |
| J
| il f
|
| | | [
I ) 'l
| ! i I| [ | | [ f
| |I |I | | ’| [ w'. |'I
o
Py
(8] !
Aco’\lJ‘ =
AcO™ ™ O
|
1
Y |
|
I
| | |
m 1 I
|
‘ [
& i L T i %
! 2
o B 5] G < & 3 5]
ol M o— —_ r~l —_ sl ™M o
e e e e — = o P e s e S o e e —— &
80 78 76 74 72 70 68 66 04 62 60 58 56 54 52 50 48 46 44 42 40 3.8 30 34 3.2 3.0 28 286
f1 (ppm)
13
C NMR of compound 7c
s 8% Sa %E%%E&;E{E [s) MO S n — mn
~ GG G oo oG o [k RERNRSRRE © - ®
o M~ P~ T T MO OO ~ 0o oY Y 0 — O
— — — vT{v—{v—{v—{v—{w—{v—H M~ N "T-l'\\DLD\‘D (5  H i
| e N iy = = 7 VoY
[}
R S S e S S VS S S S S S S S S
200 190 180 170 160 150 140 130 120 110 100 20 80 70 60 50 40 30 20
f1 (ppm)

68

#341
208

f
S

4

[}

BB S U N e |

2.2 20

24

M~
[

o3

—=



Electronic Supplementary Material (ESI) for Chemical Communications
This journal is © The Royal Society of Chemistry 2013

DEPT of compound 7c

T MO OWw M~ (o2}
HonTELH5888 Med g oo
g oG 08 o0 00 00 M- WO T mog o, o = o 7000
Ll TR A I ™ [ IO Bt A B ) oo 5 w — 0
— o o i o M~ w0 o [ IR
e YO T | 5~
L6000
|
+5000
4000
| 3000
~2000
\ 1000
) " g » | e e
1000
2000
3000
4000
]
LA S St e S e S B e S e B L S S B S S s E B B e m e E S B e e B L
135 130 125 120 115 110 105 100 95 80 85 80 75 70 65 60 55 50 45 40 35 30 25 20 15
f1 (ppm)
I
H NMR of compound 8a
™~ [a Rt Mt
TEE BUGLLITYRRSSET Byl HENTe9s 000 =8
[o o0y o T o o N S ol el S S R S R o S s ol o TR T N T M T i T TSI ET T MMM [l o)
S S L R = N
/
/
/
|
|
]
/
- Ay f
4 el r . / " /
Iy I :"f f / A i
[ — o joes i s - - Y,
A A a 8 & ai a 8 53
(o] — — o [al) O [ Wt
S e e s e e e
8.2 78 76 74 72 70 6.8 6.4 6.0 5.6 5.2 4.8 4.4 4.0 3.6 3.2 2.8 2.4 2.0
f1 (ppm)

69



Electronic Supplementary Material (ESI) for Chemical Communications
BC NMR of compound 8a

This journal is © The Royal Society of Chemistry 2013

0g om.v

20

30

40

50

60

55 50 45 40 35 30 25 20 15

60

70

[= z01zZ )
b8 0z, ) L
riontad .
89'E9~ = |
erss” | 85 €9~
ZLTUN I 9759~
ELEL” t

EBTIN -
(8EL

mm.mm:#,n
5LTTY
95’8z Tl
PE'BZTAL
6621 =
Sz0ET

TE'TET

BRTET

ZPTET

p1seT

SZT9ETr

96861 k,__

LZEPT

0&'8kT”

P2 TET
512219
£5'STTY|
64Tt =
ag'8z T
pESZIy =
T

97’01 N
ceerf -
Q0ZET
SZTET

FebET

98’691
08041\

W
Lt
oo
™M
ik
|
MMMM
170 160 150 140 130 120 110 100 a0 80
f1 (ppm)
DEPT of compound 8a
I I
I

135 130 125 120 115 110 105 100 as a0 8s a0 75 70 65
f1 (ppm)

140

70




<<

  /ASCII85EncodePages false

  /AllowTransparency false

  /AutoPositionEPSFiles false

  /AutoRotatePages /None

  /Binding /Left

  /CalGrayProfile (Gray Gamma 2.2)

  /CalRGBProfile (sRGB IEC61966-2.1)

  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)

  /sRGBProfile (sRGB IEC61966-2.1)

  /CannotEmbedFontPolicy /Warning

  /CompatibilityLevel 1.6

  /CompressObjects /Off

  /CompressPages true

  /ConvertImagesToIndexed true

  /PassThroughJPEGImages true

  /CreateJDFFile false

  /CreateJobTicket false

  /DefaultRenderingIntent /Default

  /DetectBlends false

  /DetectCurves 0.0000

  /ColorConversionStrategy /LeaveColorUnchanged

  /DoThumbnails false

  /EmbedAllFonts true

  /EmbedOpenType false

  /ParseICCProfilesInComments true

  /EmbedJobOptions true

  /DSCReportingLevel 0

  /EmitDSCWarnings false

  /EndPage -1

  /ImageMemory 1048576

  /LockDistillerParams false

  /MaxSubsetPct 100

  /Optimize false

  /OPM 1

  /ParseDSCComments true

  /ParseDSCCommentsForDocInfo true

  /PreserveCopyPage false

  /PreserveDICMYKValues true

  /PreserveEPSInfo true

  /PreserveFlatness true

  /PreserveHalftoneInfo false

  /PreserveOPIComments false

  /PreserveOverprintSettings true

  /StartPage 1

  /SubsetFonts true

  /TransferFunctionInfo /Apply

  /UCRandBGInfo /Remove

  /UsePrologue false

  /ColorSettingsFile (Color Management Off)

  /AlwaysEmbed [ true

  ]

  /NeverEmbed [ true

  ]

  /AntiAliasColorImages false

  /CropColorImages true

  /ColorImageMinResolution 150

  /ColorImageMinResolutionPolicy /OK

  /DownsampleColorImages false

  /ColorImageDownsampleType /Bicubic

  /ColorImageResolution 150

  /ColorImageDepth 8

  /ColorImageMinDownsampleDepth 1

  /ColorImageDownsampleThreshold 1.50000

  /EncodeColorImages true

  /ColorImageFilter /FlateEncode

  /AutoFilterColorImages false

  /ColorImageAutoFilterStrategy /JPEG

  /ColorACSImageDict <<

    /QFactor 0.76

    /HSamples [2 1 1 2] /VSamples [2 1 1 2]

  >>

  /ColorImageDict <<

    /QFactor 0.76

    /HSamples [2 1 1 2] /VSamples [2 1 1 2]

  >>

  /JPEG2000ColorACSImageDict <<

    /TileWidth 256

    /TileHeight 256

    /Quality 15

  >>

  /JPEG2000ColorImageDict <<

    /TileWidth 256

    /TileHeight 256

    /Quality 15

  >>

  /AntiAliasGrayImages false

  /CropGrayImages true

  /GrayImageMinResolution 150

  /GrayImageMinResolutionPolicy /OK

  /DownsampleGrayImages false

  /GrayImageDownsampleType /Bicubic

  /GrayImageResolution 150

  /GrayImageDepth 8

  /GrayImageMinDownsampleDepth 2

  /GrayImageDownsampleThreshold 1.50000

  /EncodeGrayImages true

  /GrayImageFilter /FlateEncode

  /AutoFilterGrayImages false

  /GrayImageAutoFilterStrategy /JPEG

  /GrayACSImageDict <<

    /QFactor 0.76

    /HSamples [2 1 1 2] /VSamples [2 1 1 2]

  >>

  /GrayImageDict <<

    /QFactor 0.76

    /HSamples [2 1 1 2] /VSamples [2 1 1 2]

  >>

  /JPEG2000GrayACSImageDict <<

    /TileWidth 256

    /TileHeight 256

    /Quality 15

  >>

  /JPEG2000GrayImageDict <<

    /TileWidth 256

    /TileHeight 256

    /Quality 15

  >>

  /AntiAliasMonoImages false

  /CropMonoImages true

  /MonoImageMinResolution 1200

  /MonoImageMinResolutionPolicy /OK

  /DownsampleMonoImages false

  /MonoImageDownsampleType /Bicubic

  /MonoImageResolution 1200

  /MonoImageDepth -1

  /MonoImageDownsampleThreshold 1.50000

  /EncodeMonoImages true

  /MonoImageFilter /FlateEncode

  /MonoImageDict <<

    /K -1

  >>

  /AllowPSXObjects false

  /CheckCompliance [

    /None

  ]

  /PDFX1aCheck false

  /PDFX3Check false

  /PDFXCompliantPDFOnly false

  /PDFXNoTrimBoxError true

  /PDFXTrimBoxToMediaBoxOffset [

    0.00000

    0.00000

    0.00000

    0.00000

  ]

  /PDFXSetBleedBoxToMediaBox true

  /PDFXBleedBoxToTrimBoxOffset [

    0.00000

    0.00000

    0.00000

    0.00000

  ]

  /PDFXOutputIntentProfile (None)

  /PDFXOutputConditionIdentifier ()

  /PDFXOutputCondition ()

  /PDFXRegistryName ()

  /PDFXTrapped /False



  /Description <<

    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e55464e1a65876863768467e5770b548c62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>

    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc666e901a554652d965874ef6768467e5770b548c52175370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>

    /DAN <>

    /DEU <>

    /ESP <>

    /FRA <>

    /ITA (Utilizzare queste impostazioni per creare documenti Adobe PDF adatti per visualizzare e stampare documenti aziendali in modo affidabile. I documenti PDF creati possono essere aperti con Acrobat e Adobe Reader 5.0 e versioni successive.)

    /JPN <>

    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020be44c988b2c8c2a40020bb38c11cb97c0020c548c815c801c73cb85c0020bcf4ace00020c778c1c4d558b2940020b3700020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>

    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken waarmee zakelijke documenten betrouwbaar kunnen worden weergegeven en afgedrukt. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)

    /NOR <>

    /PTB <>

    /SUO <>

    /SVE <>

    /ENG ()

    /ENU (Use these settings to create Adobe PDF documents suitable for reliable viewing and printing of business documents.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)

  >>

>> setdistillerparams

<<

  /HWResolution [600 600]

  /PageSize [595.276 779.528]

>> setpagedevice



