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2. General Experimental procedures

2.1. General procedure for the preparation of 2-formyl glycal derivatives: To a
solution of dry DMF (2 mL) and POCI; (3 mmol) at 0 °C was added a precooled solution
of glycal (1 mmol) in of dry DMF (2 mL) dropwise for about 30 min. The mixture was
allowed to stir for 5-6 h at room temperature. After complete disappearance of starting
material (by TLC) the reaction was quenched with ag NaHCOj; (sat) solution and diluted
with diethylether. The organic layer was separated and the aqueous layer was extracted
with diethyl ether. The combined ether layers were washed with brine solution, dried
over anhydrous Na,SO4 and concentrated. The crude thus obtained was purified by
column chromatography to yield 2-formyl glycal derivatives as pale yellow colored

gummy compounds in 60-80% yield.

2.2, General procedure for the preparation of 2-hydroxymethyl glycal derivatives:
To a stirred solution of 2-formyl glycal (1 mmol) in dry ethanol (4 mL) at 0 °C, was
added solid NaBH4 (1.5 mmol) and the stirring was continued for 3 h. After completion
of the reaction (by TLC), it was quenched with saturated NH4ClI solution. Ethanol was
evaporated under reduced pressure and aqueous suspension was extracted with
dichloromethane (2x50 mL). The combined organic layers were washed with water, brine
solution, dried over anhydrous NaSO, and concentrated. The obtained crude product was
purified by silica-gel column chromatography to give 2-hydroxymethyl glycal derivatives
in 90-95% yield.

2.3. General procedure for the preparation of 2-vynyloxymethyl glycal derivatives:
A mixture of primary alcohol (0.2 mmol), ethyl vinyl ether (3 mL, freshly distilled over
sodium) and mercuric acetate (0.05 mmol) was stirred at reflux under an argon
atmosphere. After 24 h the reaction was cooled to RT, and acetic acid (2.98 uL) was
added and stirring was continued for 3 h at RT. The mixture was diluted with an equal
volume of hexane and washed with 5% aqueous KOH (2 X 5 mL), water (3 X 5 mL),

with brine solution and concentrated under reduced pressure. The residue was purified
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using basic alumina to afford 2-vinyloxymethyl glycal derivatives as colorless gummy

liquid in 45-60% yield.

2.4. General procedure for Claisen rearrangement reaction: A solution of 2-
vinyloxymethyl glycal derivative (1 mmol) in toluene (15 mL ), was heated at 180-185 °C
in sealed tube for 5-6 h. Cooling the reaction followed by evaporation of toluene over
rotary evaporator and purification over silica-gel provided the C-2-methylene-C-

glycoside derivatives in 60-80 % yield.

2.5. General procedure for Selective hydrogenation of olefin: To a stirred solution of
olefin (0.2 mmol) in methanol (5 mL) was added Na,CO3,(0.2 mmol), 10% Pd/C (10
mg). The mixture was stirred for 4 h under H, atmosphere. After completion of the
reaction (by TLC) the suspension was filtered through a pad of Celite and concentrated in
vacuo to afford the corresponding C-2-methyl-C-glycoside derivative as oil in 90-95%
yield.
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3. Spectroscopic data for compounds:

o EtOCHCH,, Hg(OAc),, o
BnO | 50 °C, 24 h, 65% BnO | N
BhO™ OH ~ BnO" ©
OBn OBn
1 2

Compound 2: 'n (500 MHz, CDCl3): 6 7.30-7.38 (m, 15H), 6.56 (s, 1H), 6.49 (dd, 1H, J =7
Hz, J = 14.5 Hz), 4.82 (d, 1H, J = 13 Hz), 4.69 (d, 1H, J = 11 Hz), 4.68 (d, 1H, J = 11.5 Hz),
4.60 (d, 1H, J = 12.5 Hz), 4.58 (s, 2H), 4.44 (d, 1H, J = 11 Hz), 4.25-4.30 (m, 3H), 4.07 (dd,
1H, J =2 Hz, J = 7 Hz), 4.00 (d, 1H, J = 11 Hz), 3.97 (dd, 1H, J = 5.5 Hz, J = 7 Hz), 3.84 (dd,
1H, J = 5.5 Hz, J = 11 Hz), 3.76 (dd, 1H, J = 3.5 Hz, J = 11 Hz). “C (125 MHz, CDCL): §
1512, 144.1, 138.1, 137.9, 137.9, 128.4, 128.3, 128.3, 128.1, 127.9, 127.8, 127.7, 127.6, 127.6,
127.5,109.1, 87.2, 76.7, 74.5, 74.0, 73.3, 73.1, 72.8, 68.1, 66.2. Low-resolution MS (EI): m/z:
472 (M"), HRMS (ESI) calcd for C30H3,0s+Na 495.2148, found 495.2148.

silica gel column

chromatography
/\‘
o] O o]
BnO ’ N foluene BnO CHO BnO CHO
K (@) > K + -
BnO' 180°C, 6 h BnO' BnO'

OBn 74% OBn OBn

2 3a 3B

(84:16)

Compound 3a: Not able to isolate in pure form due to its anomerization to the more stable 3.

Compound 3p: "H (500 MHz, CDCls): 5 9.86 (s, 1H), 7.18-7.40 (m, 15H), 5.37 (s, 1H), 4.98
(s, 1H), 4.88 (d, 1H, J = 11 Hz), 4.78 (d, 1H, J = 11.5 Hz), 4.71 (d, 1H, J = 11.5 Hz), 4.59 (d,
1H, J = 12.5 Hz), 4.54 (d, 1H, J = 11 Hz), 4.52 (d, 1H, J = 12 Hz), 434 (dd, 1H, J = 5.5 Hz, J
=7.5Hz), 4.11 (d, 1H, J = 8 Hz), 3.67-3.72 (m, 2H), 3.63-3.64 (m, 1H), 3.56 (t, 1H, J = 9 Hz),
2.93 (ddd, 1H, J = 2 Hz, J = 7.5 Hz, J = 16.5 Hz), 2.82 (dd, 1H, J = 5 Hz, J = 16.5 Hz). *C
(125 MHz, CDCL): & 200.5, 143.3, 138.1, 138.1, 138.0, 128.5, 128.4, 128.3, 127.9, 127.8,
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127.7, 127.6, 108.1, 84.2, 79.8, 79.3, 74.8, 73.4, 73.3, 72.6, 69.1, 45.3. Low-resolution MS
(ED): m/z: 473 (M'+1).

o O 0 OH
BnO | \ toluene BnO CHO| NaBH,, EtoH BnO o~
K O — K —_— -
BnO' 180 °C, 6 h BnO' 74% BnO'

OBn OBn OBn
2 50.:50 (84:16)

Compound 50: "H (500 MHz, CDCls): & 7.18-7.38 (m, 15H), 5.25 (s, 1H), 5.11 (s, 1H), 4.79
(d, IH,J=11.0 Hz), 4.72 (d, 1H, J = 11.5 Hz), 4.63 (d, 1H, J = 11.5 Hz), 4.60 (dd, 1H, J = 5.5
Hz, J = 9.5 Hz), 4.58 (d, 1H, J = 12.0 Hz), 4.52 (d, 1H, J = 10 Hz), 4.48 (d, 1H, J = 11.5 Hz),
4.20 (d, 1H, J = 7.0 Hz), 3.92-3.95 (m, 1H), 3.81-3.84 (m, 2H), 3.63-3.64 (m, 2H), 3.46 (dd,
1H, J = 7.0 Hz, J = 8.5 Hz), 2.62 (bs, 1H), 2.16-2.24 (m, 1H), 1.72-1.77 (m, 1H). *C (125
MHz, CDCl): 6 144.0, 138.0, 137.9, 128.4, 128.3, 127.9, 127.8, 127.7, 127.7, 111.0, 80.9, 80.1,
77.0, 73.9, 73.4, 73.0, 72.7, 69.4, 61.1, 33.2. Low-resolution MS (EI): m/z: 474 (M"), HRMS
(ESI) caled for C3oH3405+Na 497.2304, found 497.2304.

Compound 5p: "H (500 MHz, CDCl3): 7.19-7.42 (m, 15H), 5.34 (s, 1H), 5.09 (s, 1H), 4.89 (d,
1H, J = 10.5 Hz), 4.78 (d, 1H, J = 11.5 Hz), 4.69 (d, 1H, J = 11.5 Hz), 4.57 (d, 1H, J = 12.0
Hz), 4.53 (d, 1H, J = 11.0 Hz), 4.52 (d, 1H, J = 12.0 Hz), 4.07 (d, 1H, J = 8.5 Hz), 4.00 (dd,
1H, J = 2.5 Hz, J = 10.0 Hz), 3.89 (t, 2H, J = 5.0 Hz), 3.70 (dd, 1H, J = 2.0 Hz, J = 7.0 Hz),
3.65 (ddd, 1H, J = 2.0 Hz, J = 6.0 Hz, J = 9.0 Hz), 3.57-3.61 (m, 2H), 3.46 (t, IH, J = 9.0 Hz),
2.83 (bs, 1H), 2.06-2.12 (m, 1H), 1.94-1.99 (m, 1H). *C (125 MHz, CDClL): 5 144.1, 138.1,
138.0, 138.0, 128.5, 1284, 128.3, 127.9, 127.8, 127.7, 127.6, 107.7, 84.3, 80.2, 78.8, 74.8, 73.4,
73.2, 69.6, 61.2, 33.4. Low-resolution MS (EI): m/z: 474 (M'), HRMS (ESI) calcd for
C30H3405+Na 497.2304, found 497.2304.

o)
BnO | NaBH,, EtOH  BnO © |
BnO CHO 85% T Bho OH

OBn OBn
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2-Hydroxymethyl-3,4,6-tri-O-benzyl-D-galactal: 'H (400 MHz, CDCly): & 7.34-7.42, (m,
15H), 6.46 (s, 1H), 4.89 (d, 1H, J = 11.6 Hz), 4.88 (d, 1H, 11.6 Hz), 4.72 (d, 1H, J = 12 Hz),
4.66 (d, IH, J = 11.6 Hz), 4.61 (d, IH, J = 11.6 Hz), 4.51 (d, 1H, J = 12 Hz), 440 (d, 1H, J =
2.4 Hz), 4.31 (bs, 1H), 4.17 (d, 1H, J = 11.6 Hz), 4.02-4.09 (m, 2H), 3.88 (dd, 1H, J = 7.2 Hz, J
=10 Hz), 3.80 (dd, 1H, J = 5.2 Hz, J = 10 Hz), 2.37 (bs, 1H). *C (100 MHz, CDCls): & 142.3,
1379, 137.6, 128.2, 128.1, 127.6, 127.5, 127.5, 112.0, 75.3, 72.1, 73.0, 72.7, 72.3, 71.1, 67.8,

61.0.
o EtOCHCHL, N
BnO 50°C, 24 h, 61%  BnO

OBn OBn

Compound 7: 'H (400 MHz, CDCly): & 7.30-7.34, (m, 15H), 6.45 (s, 1H), 6.42 (dd, 1H, J = 6.8
Hz, J = 14.4 Hz), 4.84 (d, 1H, J = 11.6 Hz), 4.77 (d, 1H, J = 11.6 Hz), 4.64 (d, 1H, J = 11.6
Hz), 4.64 (d, 1H, J = 11.6 Hz), 4.51 (d, 1H, J = 12 Hz), 4.45 (d, 1H, J = 11.6 Hz), 4.42 (d, 1H, J
= 12 Hz), 4.21-4.29 (m, 3H), 3.99-4.09 (m, 3H), 3.79 (dd, 1H, J = 7.6 Hz, J = 10 Hz), 3.68 (dd,
1H, J = 4.8 Hz, J = 10 Hz). *C (100 MHz, CDCly): 5 151.4, 143.8, 138.4, 138.2, 138.0, 128.4,
128.0, 127.9, 127.9, 109.3, 87.3, 75.9, 73.4, 71.2, 68.1, 66.4. Low-resolution MS (EI): m/z: 472
(M), HRMS (ESI) caled for C3Hs,05+Na 495.2148, found 295.2148.

H__O
o)
A
BnO | ﬁ toluene BnO OH~
o) » Bn
BnO 180°C, 6 h
OBn 63% BnO
OBn
7 10

Compound 10: "H (400 MHz, CDCL3): 8 9.52 (d, 1H, J = 7.6 Hz), 7.26-7.38 (m, 15H), 7.12 (d,
1H, J = 16 Hz), 6.46 (dd, 1H, J = 7.6 Hz, J = 16 Hz), 5.84 (s, 1H), 5. 80 (s, 1H), 4.55 (d, 1H, J
=12 Hz), 4.53 (d, 1H, J = 11.6 Hz), 4.49 (d, 1H, J = 12 Hz), 4.37-4.40 (m, 3H), 4.32 (d, IH, J
=11.6 Hz), 4.16 (m, 1H), 3.69 (dd, 1H, J = 1.6 Hz, J = 8 Hz), 3.56 (dd, 1H, J = 6 Hz, J = 9.6
Hz), 3.49 (dd, 1H, J = 6.4 Hz, J = 9.6 Hz), 2.64 (d, 1H, J = 7.6 Hz). (100 MHz, CDCl;): §
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194.1, 151.3, 142.4, 137.8, 137.4, 137.2, 129.9, 128.5, 128.4, 128.3, 128.2, 128.0, 128.0, 127.8,
126.9,79.1,78.7, 74.1, 73.4, 71.0, 70.9, 69.2.

o)
180 °C, 6 h BnO
OBn OBn

OBn O
9

QO%l NaBH,, EtOH

R OH
BnO OS>~ BnO © ’
+
BnO BnO OH
OBn

OBn
12

Compound 11: "H (500 MHz, CDCly): § 7.27-7.37 (m, 15H), 5.26 (s, 1H), 5.15 (s, 1H), 4.79
(d, 1H, J = 12.0 Hz), 4.66 (d, 1H, J = 12.5 Hz), 4.58-4.61 (m, 2H), 4.53 (d, 2H, J = 12.5 Hz),
4.49 (d, 1H, J = 12.0 Hz), 4.28 (s, 1H, 4.13-4.16 (m, 1H), 3.91 (dd, 1H, J = 8.0 Hz, J = 10.0
Hz), 3.80-3.83 (m, 3H), 3.51 (dd, 1H, J = 4.0 Hz, J = 10.5 Hz), 2.79 (bs, 1H), 2.03-2.10 (m,
1H), 1.71-1.76 (m, 1H). C (125 MHz, CDCL): & 143.1, 138.3, 138.1, 137.9, 128.4, 128.3,
128.2, 128.1, 127.8, 127.7, 127.6, 127.3, 111.3, 78.1, 75.7, 74.3, 73.4, 72.8, 72.7, 71.0, 68.7,
61.1, 33.1. Low-resolution MS (EI): m/z: 474 (M), HRMS (ESI) calcd for C3H3;05+Na
497.2304, found 297.2304.

Compound 12: Compound 12 was not obtained in pure form and it was isolated along with

compound 11.

o) A o)
Ac20 Py ¢
OAc +
°C RT, BnO

92%
76:24

Compound 13: "H (500 MHz, CDCls): § 7. 23-7. 34 (m, 15H), 5.30 (s, 1H), 5.12 (s, 1H), 4.83
(d, 1H, J=12.0 Hz,), 4.64 (d, 1H, J = 12.5 Hz), 4.61 (d, 1H, J = 12.0 Hz), 4.55 (d, 1H, J =
12.0 Hz), 4.46-4.50 (m, 2H), 4.42 (d, 1H, J = 11.5 Hz), 4.09-4.17 (m, 3H), 3.96-3.98 (td, 1H, J
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=2.0 Hz, J = 6 Hz), 3.89 (s, 1H), 3.67 (dd, 1H, J = 6.5 Hz, J = 10 Hz), 3.61 (dd, 1H, J = 6
Hz, J = 10 Hz), 2.00-2.09 (m, 1H), 2.01 (s, 3H), 1.84-1.91 (m, 1H). *C (125 MHz, CDCl;): §
170.9, 142.5, 138.5, 138.2, 128.4, 128.3, 128.1, 127.8, 127.6, 127.6, 127.5, 127.2, 111.2, 78.1,
75.5, 73.4, 73.3, 73.2, 72.8, 71.2, 68.8, 61.3, 30.1, 20.9. Low-resolution MS (EI): m/z: 516
(M"), HRMS (ESI) calcd for C3,HssOg+Na 539.2410, found 539.2410.

Compound 14: 'H (500 MHz, CDCl3): 6 7. 25-7. 36 (m, 15H), 6.14 (s, 1H), 4.81 (s, 1H), 4.79
(s, 1H), 4.64 (d, 1H, J =12.0 Hz,), 4.53 (d, 1H, J =12.0 Hz), 4.51 (d, IH, J = 11.5 Hz), 4.43
(d, 1H, J = 11.5 Hz), 4.20-4.22 (m, 1H), 4.08 (d, 1H, J = 4.0 Hz), 3.95-4.01 (m, 3H), 3.79 (dd,
IH, J =7.5Hz, J = 10.5 Hz), 3.69 (dd, 1H, J = 5.0 Hz, J = 10.5 Hz), 2.10-2.18 (m, 1H), 2.00
(s, 3H), 1.91-1.97 (m, 1H), 1.55-1.65 (m, 2H). *C NMR (125 MHz, CDCl3): & 171.0, 139.5,
138.4, 138.3, 138.1, 128.3, 127.9, 127.7, 127.7, 127.6, 127.6, 111.2, 75.2, 73.4, 73.1, 72.9, 72.7,
71.5, 68.2, 64.0, 27.2, 25.4, 20.9. Low-resolution MS (EI): m/z: 516 (M"), HRMS (ESI) calcd
for Cs,H3¢06tNa 539.2410, found 539.2410.

W 0 EtOCHCH,, Hg(OAc),, O
J/\Jy 50 °C, 24 h, 63% @
BnO” ™ OH " BnO” ™ ©
OBn OBn

16

Compound 16: "H (400 MHz, CDCls): § 7.30-6.37 (m, 10H), 6.48 (dd, 1H, J = 6.4 Hz, J =
144 Hz), 4.82 (d, 1H, J = 11.2 Hz), 4.71 (d, 1H, J = 11.2 Hz), 4.69 (d, 1H, J = 11.2 Hz), 4.64
(d, 1H,J =112 Hz), 4.44 (d, 1H, J = 11.2 Hz), 4.24-4.28 (m, 2H), 4.12 (m, 1H), 4.05 (dd, 1H, J
=2Hz,J=6.8 Hz),3.97 (d, 1H, J = 10.8 Hz), 3.56 (dd, 1H, J = 4 Hz, J = 7.6 Hz), 1.38 (d, 3H,
J = 6.4 Hz). °C (100 MHz, CDCL): § 151.3, 144.4, 138.3, 138.0, 128.5, 128.4, 128.4, 128.0,
127.9, 127.7, 109.4, 87.3, 79.3, 75.5, 74.2, 73.7, 73.2, 66.1, 17.1. Low-resolution MS (EI):
m/z: 366 (M"), HRMS (ESI) caled for C3H,504+Na 389.1729, found 389.1729.

silica gel column

chromatography
/’/,, O //'1, O //," o oW\
O > +
BnO™ 180 °C, 6 h BnO™ BnO™
()Bn 88% ()Bn (_)Bn
16 17a 178

(87:13) 10
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Compound 17p: "H (500 MHz, CDCl;): & 9.83 (t, 1H, J = 2.5 Hz), 7.29-7.39 (m, 10H), 5.33
(d, 1H, J =1.5Hz),4.94 (d, IH,J = 1.5 Hz), 4.76 (d, IH, J = 11.5 Hz), 4.69 (d, 1H, J = 11.5
Hz), 4.63 (d, 1H, J = 11 Hz), 4.29 (dd, 1H, J = 5 Hz, J = 8 Hz), 4.06 (dt, IH,J = 1.5 Hz, J =
8.5 Hz), 3.54 (dd, 1H, J = 6 Hz, J = 9 Hz), 3.13 (t, |H, J = 9 Hz), 2.82 (ddd, 1H, J = 2.5 Hz, J
=8 Hz, J = 16.5 Hz), 2.75 (ddd, 1H, J =2 Hz, J = 5 Hz, J = 16.5 Hz), 1.26 (d, 3H, J = 6 Hz).
BC (125 MHz, CDCly): & 200.6, 144.0, 138.2, 138.0, 128.5, 128.4, 128.0, 127.7, 107.6, 85.6,
84.1,75.7,75.1, 73.3, 72.3, 45.3, 18.3. Low-resolution MS (EI): m/z: 366 (M"), HRMS (ESI)
calcd for Cp3Hy6041tNa 389.1729, found 389.1729.

., O 11, SO NaBH,, ‘11, O~ oo™_-OH
J/\D toluene _ /(/\\i CHO EtOH4 L/\\E
BnO™ BnO™ BnO™ ™
OBn

180°C, 6 h : 85% H
OBn OBn
16 18a:18pB (87:13)

Compound 18a.: H (400 MHz, CDCl3): 6 7.30-7.41 (m, 10H), 5.26 (s, 1H), 5. 10 (s, 1H),
4.88(d, 1H,J =11.2 Hz), 4.74 (d, 1H, J = 11.6 Hz), 4.67 (d, 1H, J = 11.6 Hz), 4.63 (d, 1H, J =
11.2 Hz), 4.53 (dd, 1H, J = 4.8 Hz, J = 9.6 Hz), 4.20 (d, 1H, J = 7.6 Hz), 3.77-3.83 (m, 3H),
321 (t, H, J = 8.4 Hz), 2.12-2.18 (m, 1H), 1.73-1.80 (m, 1H). *C (100 MHz, CDCls): 5 144.5,
138.2, 138.1, 128.5, 128.4, 128.0, 127.8, 127.7, 110.4, 85.5, 80.9, 76.4, 74.5, 72.8, 69.8, 60.6,
33.2, 18.5. Low-resolution MS (EI): m/z: 368 (M), HRMS (ESI) calcd for Ca3H,304+Na
391.1886, found 391.1885.

Compound 18f: Not able to resolve in column chromatography and obtained along with 18a.

O 0
L‘J\ NaBH,, EtOH |
> . OH
BnO CHO 80% Bno\

OBn OBn

2-Hydroxymethyl-3,4-di-O-benzyl-D-xylal: "H (400 MHz, CDCls): § 7.30-7.39 (m, 10H), 6.61
(s, 1H), 4.66 (d, 1H, J=12.4 Hz), 4.63 (d, 2H, J = 11.2 Hz), 4.57 (d, 1H, J = 11.6 Hz), 4.15-4.10
(m, 1H), 4.08 (d, 1H, J = 12 Hz), 3.97-4.01 (m, 2H), 3.90 (dd, 1H, J = 1.6 Hz, J = 12 Hz), 3.71

11
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(m, 1H), 2.10 (bs, 1H). “C (125 MHz, CDCL): § 145.0, 137.8, 137.6, 128.4, 128.2, 127.9,
127.8,127.7,111.3, 71.7, 71.6, 70.9, 70.6, 63.4, 62.4.

o EtOCHCH,, Hg(OAc),, 0
| 50 °C, 24 h, 54% 1Y
BnO" OH ~ BnO" ©
OBn OBn
19

Compound 19: 'H (400 MHz, CDCls): & 7.24-7.29 (m, 10H), 6.60 (s, 1H), 6.39 (dd, 1H, J =
6.8 Hz, 14 Hz), 4.57 (bs, 2H), 4.54 (d, 1H, J = 11.6 Hz), 4.47 (d, 1H, J = 11.6 Hz), 4.25 (d, 1H,
J=172Hz),4.17 (d, 1H, J = 14.4 Hz), 4.12 (d, 1H, J = 11.6 Hz), 3.96-3.98 (m, 2H), 3.86-3.93
(m, 2H), 3.64 (s, 1H). *C (100 MHz, CDCLy): § 151.4, 146.1, 138.1, 137.9, 128.5, 128.5, 128.0,
127.9, 127.8, 108.0, 87.0, 71.9, 71.7, 71.0, 69.5, 67.2, 63.9. Low-resolution MS (EI): m/z: 352
(M), HRMS (ESI) caled for C2,Ha404+Na 375.1573, found 375.1573.

O O O WL
\ W
| j) toluene CHO N CHO
BnO" 180°C, 6 h ~ BnO" BnO"
19

OBn 73% OBn OBn
20, cos0) 2P
Compound 20a : Not resolved in column chromatography and obtained along with 20p.

Compound 20p: 'H (500 MHz, CDCl5): 6 9.84 (t, 1H, J = 2 Hz), 7.27-7.36 (m, 10H), 5.14 (s,
1H), 5.12 (s, 1H), 4.66 (dd, 1H, J = 4.5 Hz, J = 8 Hz), 4.55-4.67 (m, 3H), 4.33 (d, IH, J =12
Hz), 3.91-4.01 (m, 3H), 3.55-3.56 (m, 1H), 2.85 (ddd, 1H, J = 2.5 Hz, J = 8.5 Hz, J = 16.5 Hz),
2.74 (ddd, 1H, J = 1.5 Hz, J = 4.5 Hz, J = 16.5 Hz). *C (125 MHz, CDCl3): § 200.4, 142.9,
138.2, 128.4, 127.8, 109.6, 82.5, 79.2, 73.2, 73.1, 73.0, 67.4, 45.3. Low-resolution MS (EI):
m/z: 352 (M"), HRMS (ESI) calced for C5,H»404+Na 375.1573, found 375.1573.

12



Electronic Supplementary Material (ESI) for RSC Advances
This journal is © The Royal Society of Chemistry 2012

0 o)
> - OH
BnO CHO Bno\

: 85% ;
OBn OBn
o)
J/\J\ NaBH,, EtOH © |
BnO CHO 85% BnO or
OBn OBn

2-Hydroxymethyl-3,4-di-O-benzyl-D-arabinal and 2-Hydroxymethyl-3,4-di-O-benzyl-L-
arabinal: "H (400 MHz, CDCly): § 7.26-7.37, (m, 10H), 6.41 (s, 1H), 4.94 (d, 1H, J = 11.6 Hz),
4.70 (bs, 2H), 4.65 (d, 1H, J = 11.2 Hz), 4.23 (d, 1H, J = 2.8 Hz), 3.92-4.03 (m, 4H), 3.78-3.82
(m, 1H). ®C (100 MHz, CDCL): § 144.6, 138.5, 137.9, 128.5, 128.4, 128.2, 127.8, 127.7,
127.5,111.7,74.1,73.7,71.5, 69.6, 62.7, 61.7.

o EtOCHCH,, Hg(OAc),, o
LJ\/ 50°C, 24 h, 50% @
BnO" ™ OH © BnO" Y ©
OBn OBn
21
o EtOCHCH,, Hg(OAc),, o
| 50 °C, 24 h, 50% | \
BnO OH "~ BnO ©
OBn OBn
23

Compounds 21 and 23: "H (400 MHz, CDCl3): 8 7.27-7.37, (m, 10H), 6.46 (s, 1H), 6.36 (dd,
1H,J=6.8 Hz,J = 14 Hz),4.91 (d, IH,J=11.6 Hz), 4.72 (d, 1H, J = 12 Hz), 4.68 (d, 1H, 11.2
Hz), 4.65 (d, 1H, J = 11.6 Hz),4.17-4.35 (m, 3H), 4.93-4.06 (m, 4H), 3.80-3.85 (m, 1H). *C
(100 MHz, CDCl5): & 151.3, 138.6, 137.9, 128.5, 128.3, 128.2, 127.9, 127.7, 127.6, 108.6, 87.2,
74.4,74.0, 71.7, 68.7, 66.5, 62.9. Low-resolution MS (EI): m/z: 352 (M"), HRMS (ESI) calcd
for CyyH»404+Na 375.1573, found 375.1573.
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o o O
@ toluene LLCHO & CHO
- (o) » - + -

BnO' 180°C, 6 h BnO' BnO' Y

OBn 73% OBn OBn

21 2283 (50:50) 220,
(0] (ORI (0]
| \ toluene CHO CHO
® +
BnO © 180°C,6 h BnO BnO
OBn 72% OBn OBn
23 24 (50:50) 240,

Compounds 22p and 24p: "H (500 MHz, CDCl):  9.79 (dd, 1H, J = 2 Hz, J = 3 Hz), 7.28-
7.39 (m, 10H), 5.04 (s, 1H), 4.99 (s, 1H), 4.67 (d, 1H, J = 12.5 Hz), 4.60 (t, 1H, J = 7 Hz), 4.58
(d, 1H, J = 12 Hz), 4.49 (d, 1H, J = 12 Hz), 442 (d, 1H, J = 12.5 Hz), 4.21 (d, 1H, J = 3 Hz),
3.96 (t, 1H,J = 11 Hz), 3.83 (dd, 1H, J =5 Hz, J = 11 Hz), 3.57 (ddd, 1H,J =3 Hz, J =5 Hz, J
= 10.5 Hz), 2.67-2.70 (m, 2H). “C (125 MHz, CDCl;): § 200.7, 142.8, 138.0, 128.4, 128.3,
127.9, 127.7, 127.6, 127.5, 113.7, 76.9, 76.0, 70.7, 69.4, 69.2, 65.0, 44.8. Low-resolution MS
(EI): m/z: 352 (M"), HRMS (ESI) calcd for C,H»404+Na 375.1573, found 375.1573.

Compound 220 and 24a: 'H (400 MHz, CDCl3): 6 9.81 (t, 1H, J = 2 Hz), 7.27-7.35 (m, 10H),
5.33 (s, 1H), 5.11 (s, 1H), 4.68 (s, 2H), 4.64 (d, 1H, J = 12.4 Hz), 4.49 (d, 1H, J = 12.4 Hz),
4.44 (dd, 1H, J = 4.8 Hz, J = 8 Hz), 4.06-4.07 (m, 1H), 4.03 (dd, 1H, J = 5.2 Hz, J = 12.4 Hz),
3.70-3.72 (m, 1H), 3.56 (dd, 1H, J = 2.4 Hz, J = 12 Hz), 3.07 (ddd, 2 Hz, J = 8.4 Hz, J = 16.8
Hz), 2.81 (ddd, 1H, J =2 Hz, J = 8.4 Hz, J = 16.8 Hz). C (100 MHz, CDCls): § 200.7, 141.8,
138.2, 137.9, 128.4, 128.3, 127.9, 127.8, 127.8, 127.6, 127.5, 111.7, 78.1, 74.5, 73.0, 71.2, 70.5,
64.8, 45.5. Low-resolution MS (EI): m/z: 352 (M"), HRMS (ESI) calcd for CyH,404+Na
375.1573, found 375.1573.

(0] (0]
BnO CHO 10%Pd/C, H, BnO CHO
BnO" Na,COs, MeOH  BnO"

OBn 93% OBn
3B 25

Compound 25: "H (400 MHz, CDCL): 8 9.82 (t, 1H, J = 1.6 Hz), 7.19-7.41 (m, 15H), 4.90 (d,
1H, J = 10.8 Hz), 4.70 (d, 1H, J = 11.6 Hz), 4.57 (d, 1H, J = 11.6 Hz), 4.56 (d, IH, J = 11.6
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Hz),4.53 (d, 1H, J = 12.0 Hz), 4.49 (d, 1H, J = 12.0 Hz), 4.01-4.04 (m, 1H), 3.66-3.76 (m, 4H),
3.46 (dt, 1H,J =28 H, J = 9.6 Hz), 2.77 (dd, 1H, J = 8.8 Hz, J = 16.0 Hz), 2.50 (dd, 1H, J =
4.4 Hz, J = 16.0 Hz), 2.25-2.28 (m, 1H), 1.05 (d, 3H, J = 7.2 Hz). *C (100 MHz, CDCly): &
200.8, 138.5, 138.4, 138.3, 128.4, 128.3, 128.0, 127.9, 127.6, 83.8, 79.7, 75.1, 74.0, 73.4, 73.3,
70.8, 69.3, 46.4, 35.9, 6.5. Low-resolution MS (EI): m/z: 474 (M+). HRMS (ESI) caled for
Cs30H3405+Na 497.2304, Found: 497.2304.

0 OH 0 OH
BnO 10%Pd/C, H, BnO
BnO" Na,COs, MeOH  BnO"

OBn 75% OBn
53 26

Compound 26: 'H (500 MHz, CDCly): § 7.20-7.40 (m, 15H), 4.89 (d, 1H, J = 11.0 Hz), 4.69
(d, 1H, J = 11.5 Hz), 4.59 (d, 1H, J = 12.0 Hz), 4.55 (d, 1H, J = 11.5 Hz), 4.54 (d, 1H, J = 12.0
Hz), 4.50 (d, 1H, J = 11.0 Hz), 3.81-3.83 (m, 2H), 3.65-3.72 (m, 3H), 3.63 (dd, 1H, J = 6.0 Hz,
J=11.5Hz), 3.57 (t, 1H, J = 9.5 Hz), 3.47 (ddd, 1H, J = 2.0 Hz, J = 6.0 Hz, J = 9.5 Hz), 2.66
(bs, 1H), 2.17-2.20 (m, 1H), 2.01-2.06 (m, 1H), 1.53-1.56 (m, 1H), 1.05 (d, 3H, J = 7.0 Hz). *C
(100 MHz, CDCl3): & 138.5, 138.4, 138.2, 128.4, 128.3, 128.3, 128.0, 127.7, 127.6, 127.5,
127.5, 83.9, 79.3, 78.9, 75.0, 74.5, 73.3, 70.6, 69.7, 61.9, 36.6, 34.5, 6.6. Low-resolution MS
(ED): m/z: 476 (M"). HRMS (ESI) calcd for C30H3605+Na 499.2461, Found: 499.2461.

e OH P ON OH
BnO v

: Na,COs, MeOH BnO” ™
OBn 92% OBn
18a 27
1,2-cis:1,2-trans (15:85)

Compound 27 (for 1,2-trans compound): "H (400 MHz, CDCls): & 7.28-7.37 (m, 10H), 4.4.72
(d, 1H,J = 11.6 Hz), 4.59 (d, 1H, J = 11.6 Hz), 4.58 (d, 1H, J = 12.0 Hz), 4.53 (d, 1H, J = 12.0
Hz), 3.85-3.95 (m, 2H), 3.78 (t, 2H, J = 6.0 Hz), 3.66 (dd, 1H, J = 4.4 Hz, J = 5.6 Hz), 3.35 (t,
1H, J = 5.6 Hz), 2.07-2.11 (m, 1H), 1.96-1.99 (m, 1H), 1.65-1.70 (m, 1H), 1.35 (d, 3H, J = 6.8

15



Electronic Supplementary Material (ESI) for RSC Advances
This journal is © The Royal Society of Chemistry 2012

Hz), 1.05 (d, 1H, J = 7.2 Hz). “C (100 MHz, CDCL): & 138.4, 138.4, 128.5, 128.4, 128.3,
1279, 127.8, 127.7, 789, 77.8, 74.2, 73.3, 71.6, 69.8, 61.4, 35.6, 33.3, 17.8, 13.5. Low-
resolution MS (EI): m/z: 370 (M"), HRMS (ESI) calcd for Cy3H3004+Na 393.2042, found
393.2046.

0 0
LL\CHO 10%Pd/C, H, EJ/\CHO
BnO" Na,COs, MeOH BnO"

OBn 58% OBn

220 28
O RSN O AN
CHO  10%Pd/C, H, CHO
BnO Na,CO3, MeOH ~ BnO
OBn 67% OBn
240, 29

Compounds 28 and 29: "H (500 MHz, CDCL):  9.76 (dd, 1H, J = 1.5 Hz, J = 4.0 Hz), 7.29-
7.40 (m, 10H), 5.03 (d, 1H, J = 11.5 Hz), 4.60-4.65 (m, 3H), 3.99 (td, 1H, J =3.0 Hz, J = 9.5
Hz), 3.79-3.85 (m, 3H), 3.59 (ddd, 1H, J = 2.5 Hz, J = 7.0 Hz, J = 9.0 Hz), 2.54 (ddd, 1H, J =
1.5Hz, J=3.5Hz,J=15.5Hz),2.32 (ddd, 1H,J = 3.5 Hz,J = 9.5 Hz, J = 15.5 Hz), 1.58-1.62
(m, 1H), 0.94 (d, 3H, J = 7.0 Hz). *C (125 MHz, CDCls): § 201.8, 139.1, 138.4, 128.5, 128.4,
128.2, 127.8, 127.7, 127.5, 127.4, 127.3, 77.6, 74.7, 72.7, 71.3, 64.5, 46.8, 40.2, 14.0. Low-
resolution MS (EI): m/z: 354 (M"), HRMS (ESI) calcd for CyHa04+Na 377.1729, found
377.1729.
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4. NMR spectra of Compounds
"H NMR, 400 MHz, CDCl3
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1
'H NMR, 400 MHz, CDCly
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2
"H NMR, 500 MHz, CDCl;

|

|

L o s e o e e e B S B B B LN A B B S S S e e e s S S B B B B B e e e D S e e B B e e e e e e e e e
I I I 1 I I I I I I I I 1 f I I I

2.0 1.5 1.0 ppm

3.0 2.5

.5

3

i

4.5
%

5.0

7.5 1.0 6.5 6.0 5.5
L
L
ol

8.0

8.5

S ==
S O] [am] fame) o | o)

W

i

(=] [ng
| e | O | =) o= | e | =

£9°51

7

21



Electronic Supplementary Material (ESI) for RSC Advances
This journal is © The Royal Society of Chemistry 2012

og-

aa’
=N
gg”

s’
SL”

N
62"

e0T—

"LET
"LET
TLET
"LET
"LET
"LET
TBET
"BET
"BET

"LET
TLET
"BET

BRI
"TST—

BC NMR, 125 MHz, CDCl5

Ppm

150 140 130 1z0 110 100 a0 g0 70 a0 50 40 30

1e0

22



Electronic Supplementary Material (ESI) for RSC Advances
This journal is © The Royal Society of Chemistry 2012

8¢
TC”
T0°
0g”
ov”
0T~
=N
98~

6e”

gL’
8L”
I8°
88"
o’
€0’
A
8r”
T8

ce”

8¢g"

LCT
LCT
LT
LCT
LCT
8CT
8CT
8CT
8CT

ol —

ST —

3C DEPT NMR, 125 MHz, CDCly

150 140 130 120 110 100 90 80 70 60 50 40 ppm

160

23



Electronic Supplementary Material (ESI) for RSC Advances
This journal is © The Royal Society of Chemistry 2012

ETS'Z\
ges "z
SSS'Z_\\\
805 "F —>-
z50°F

£oo g
A

o9Ts "
A
§e5°
895"
259"
£oo s
FED°
FOLT
ogL-”
LaL-”
208"

oootT

t60°F
FOL 2 -0
0gL g

Lea'zk

2088 ——=
£08"

ﬁne'zf’f

(o=

had =
nzZe-

ERois i I
ZFa - i
=R i= |
pEQ "5 — i E TR
o £
(o)
| [~
(=)
TzL "6 — ,
E9T "0-
-

oooto
— a0°T
—.10°a

LT T - BT T

Lo Tt T o s I I o s Y i I o ot T i o o o R |

f

PP .9 2.8 2.7 2.6 2.5 ppm
T T T T ||---||-l-||----|||--||----||---||'---|----||---||II
4 3 z 1 Prm

_—III
0
o )
I [m)] =
O -
¥
"y — T
oee 238 -
O 5y & =2 -
Moo &2 [
BED "6 e g « —3J | Zoso
Tzl 6—" Q = e
o & = _ TNSTTo-
© I P

24



Electronic Supplementary Material (ESI) for RSC Advances
This journal is © The Royal Society of Chemistry 2012

OBn
3B

[e)
c
o

'H NMR, 500 MHz, CDCl3

BnO

ppm

10

|

ET "1
—. 10T

PET
LETT
a0” £
8T "1
cT T
og-" &
L9 °0
FSTT
570
65 "0
oL "0
~S50°T

:

i

7

1

&

|

IT T2

:

25



Electronic Supplementary Material (ESI) for RSC Advances
This journal is © The Royal Society of Chemistry 2012

CHO

OBn
3p

FPoT002—

[e
c
m

BnO

BC NMR, 100 MHz, CDCl;

o

ppm

20

40

60

g0

100

1z0

140

1e0

180

200

26



Electronic Supplementary Material (ESI) for RSC Advances

This journal is © The Royal Society of Chemistry 2012

TE"

atT-"
=Ny
=R
£
a8’
gL’
-
nz-

CF—

8T " 80T —

Z9°LET
FPLOLET
T LET

BE°LET
SE°BET
BETBET
0S°8ET

8L T00Z —

CHO

BnO

(e}
C
@

OBn
3p
8C DEPT NMR, 100 MHz, CDClj

pp

20

40

&0

g0

100

1z0

140

160

120

200

27



ppm

At

N

Electronic Supplementary Material (ESI) for RSC Advances
This journal is © The Royal Society of Chemistry 2012

A48
e

o &

-

L2 -]
o o=

CHO

(o)
c
o

BnO

OBn
3B
"H-"H COSY, 500M Hz, CDCls4

PR

5

28



Electronic Supplementary Material (ESI) for RSC Advances
This journal is © The Royal Society of Chemistry 2012

g o [ -1 = o o
[=H . . . .
=N [as] 3] [as] =
. =
L e~
it =
[
LT
T
L
T
T S
W I
I
I
)

H-"H NOESY, 500 MHz

ppm

29



Electronic Supplementary Material (ESI) for RSC Advances
This journal is © The Royal Society of Chemistry 2012

OH
BnO"
OBn

BnO
5B
"H NMR, 500 MHz, CDCl;4

}h« N T |

30



Electronic Supplementary Material (ESI) for RSC Advances

This journal is © The Royal Society of Chemistry 2012

£

Lzt

59

"
|5
&L”
FLT
oo-
SZ°
Fa-
Tz®
Ie"

&g

9
LT
SLT
gL
62"
oo-
ag”
FE-
FE”
s0-°
£l
0t

"LEZT

"gel
BRI

gE—

T9
=T
5
5
FL
oL
L
L
oL
(n}=]
d=]

S

LOT —

LET
LET
LET
LET
22T
22T
22T
LET
2eT

e

OH

BnO

BnO"

OBn
5B
BCNMR, 125 MHz, CDClj,

B A |

160 150 140 130 1z0 110 100 a0 (=10 7o &0 50 40 30 20 jayayiy]

i7ao

31



Electronic Supplementary Material (ESI) for RSC Advances
This journal is © The Royal Society of Chemistry 2012

ge”

SE”"
za-
aL-
gE”
Lars
|5
a2
og-
ge”

L.
Lo
aL"
og-
=
g6"
ao-
IF"
ay-
6"
Z5°

£E—

9 —_

LOT —

"LET

LZT
LZT
LZT
LET
22T
2T
22T
22T
27T

OH

BnO

BnO"

OBn
5B
BCNMR, 125 MHz, CDClj

bt

igo 170 1e0 150 140 130 120 110 100 S0 a0 70 &0 =0 40 30 20

190

32



Electronic Supplementary Material (ESI) for RSC Advances
This journal is © The Royal Society of Chemistry 2012

OBn

o
c
m

BnO
5a
'H NMR, 500 MHz, CDCI3

——

ppm

=_650"Z
LETST

—_—— =

33



Electronic Supplementary Material (ESI) for RSC Advances
This journal is © The Royal Society of Chemistry 2012

gg-"

=
8k "
63"
ao-
GE”

gL”
oo-s
gE-"
LT
6"

Lo-

ca
LT
LL”
8-

R
SF°
Ga°
£0°
ao-

EE—

11—

"LET

LET
LET
LET

"LET

R
R

gLt
FFI

BnO

]
c
m

OBn

S5a
BC NMR, 125 MHz, CDCls,

ppm

170 160 130 140 130 1i0 110 100 o0 ga 70 &0 a0 40 30 20

180

34



Electronic Supplementary Material (ESI) for RSC Advances

This journal is © The Royal Society of Chemistry 2012

6T

0"

EF -
TL:
66"
BE”
oo-
£a-

"
6"

¥T

69°
BL
g8
el
BE

BF "

TEE—

TIT—

LET
"LET
LET
"LET
TBET
'EZI7

8ET

BnO

[e)
c
@

OBn
S5a
8C DEPT NMR, 125 MHz, CDCl3

A0 ppm

140 130 120 110 100 =1 g0 70 &0 30 40

150

35



Electronic Supplementary Material (ESI) for RSC Advances
This journal is © The Royal Society of Chemistry 2012

ppm

OBn

OBn

5a
"H-"H COSY, 400 MHz, CDCl3

'y 3 ] .
i * { .
% . |
t ™
» >~ ]
"l %
" " P
[ | h
™ | I ]
- r
v, ]|

pren

36



Electronic Supplementary Material (ESI) for RSC Advances
This journal is © The Royal Society of Chemistry 2012

=] (] [Ty]
[=h
p= 1 [ah ] [ah ]
lj =]
x| 8
fr=1
I
-
Ll
T
D¢
I
f E =]
-

"H-"H NOESY, 500 MHz

He

Hs

Hg-—:

ppm

37



Electronic Supplementary Material (ESI) for RSC Advances
This journal is © The Royal Society of Chemistry 2012

OBn
BnO CHO
OBn
1H NMR, 400 MHz, CDCI3

Ppm

10

EL 6T

38



Electronic Supplementary Material (ESI) for RSC Advances
This journal is © The Royal Society of Chemistry 2012

OBn
BnO CHO
OBn
8C NMR, 100 MHz, CDClg

ppm

20

40

60

g0

100

1z0

140

160

180

200

39



Electronic Supplementary Material (ESI) for RSC Advances
This journal is © The Royal Society of Chemistry 2012

OH
OBn

OBn
BnO

'H NMR, 400 MHz, CDCl3

ppm

Z6°0

IT°T
—F1'1
GE"E

CF"C

LG E

R 0 )

00" T

I6° LT

40



Electronic Supplementary Material (ESI) for RSC Advances
This journal is © The Royal Society of Chemistry 2012

60"
Lars
ZE7
LL”
a0’
at”
ZE7
g9’
oo-
TE"

w]a]

E5°
B5°
69 "
atr-
gz-°
Le -
=l
ag-

LL

TIT—

OBn

OH

BnO

OBn

3C NMR, 100 MHz, CDClj4

ppm

10 150 140 130 120 110 100 o0 g0 70 60 50 40 a0 20

170

41



Electronic Supplementary Material (ESI) for RSC Advances
This journal is © The Royal Society of Chemistry 2012

)

OBn
7

OBn
"H NMR, 400 MHz, CDCl,4

BnO

0.5 ppm

1.0

1.5

— F0°T
"
= 50°T
LO°Z
S
ar° g
— E1°F

a0 g

— 0o g

o8-St

42



Electronic Supplementary Material (ESI) for RSC Advances

This journal is © The Royal Society of Chemistry 2012

9t
L0

£EET
£ar
a9’
oo-
ZE"
£ET

6T "
og
94
TL
T8
£a
Zh
TE®
a8
TT
FLC
BLC
TE

TLET
TLET
TLET
TLET
TLET
"LET

"LET
THET

"TST

2\

60T —._

8Zt

BET
T

Sy e

OBn

~F

)

BnO

OBn

7
BC NMR, 100 MHz, CDCl3

ppm

20

40

60

g0

100

1z0

140

160

180

200

43



Electronic Supplementary Material (ESI) for RSC Advances

This journal is © The Royal Society of Chemistry 2012

T9°
c9-
9
G9-
g9-
99°
8L"
8L"
08"
08°
4h
4h
r8-
G8”

8T°

ro-
vL:

019"
44N
rco-
8r9-
069°
799"

‘M%

N ANANANANANANNNNNANNN

6\
6_/—

6LL”
P8L"
66L"
G08°
818"
24h

0r9 66—

beEL 6 —

OBn
9

BnO

(70:30)

CHO BnO
'H NMR, 400 MHz, CDCl;

OBn
8a

BnO

BnO

(crude)

9.60 ppm

.70 9.65

.75

ppm

ﬁ

s

-

I8T T

TTT T

Svv°0

000" T

J UMM |

-1 ppm
44

—/S%°0
00T

10




Electronic Supplementary Material (ESI) for RSC Advances
This journal is © The Royal Society of Chemistry 2012

A

CHO
OH_~
OBn
10

OBn

BnO
'H NMR, 400 MHz, CDCl5

U ppm

—.F3"0

— B1°1
—. 02°1
~ 660
R ————
=911
E5F

— 857 ¢

65°0F

00T

45



Electronic Supplementary Material (ESI) for RSC Advances

This journal is © The Royal Society of Chemistry 2012

Pt
ae”
£o-
o
ZT "
ga-°
oo-
ZE"
Lo
Los

ag*
gL
LE"
oo-
Sz°
FE®
2"
2"
£6"
oz-
ags
1=
=1
Lzr

60"

CHO

OH_~

OBn

BnO

OBn
10
3C NMR, 100 MHz, CDClj4

MMMMJUMM

rRm

20

40

&0

g0

100

1z0

140

160

150

200

46



Electronic Supplementary Material (ESI) for RSC Advances

This journal is © The Royal Society of Chemistry 2012

R
EIS'EI."_.\
go° 1L
CT FL—

£7LL
D.L'a.tf
01" 6L

£d
TG
£8

oo-
ear”
gz-°
gg-°
at -
15~

el
oe

el

—

"SET
TRET
TLET
gzt
2ET
gzt
gzt
gzt
gzt
"BET

TST —

FET —

CHO
OH =

OBn

BnO

OBn
10
3C DEPT NMR, 100 MHz, CDCly

mmwr___iﬂL__*__...

ppm

20

40

60

g0

100

1z0

140

1e0

180

200

47



Electronic Supplementary Material (ESI) for RSC Advances
This journal is © The Royal Society of Chemistry 2012

48

=] [Tyl [ [Ty O iy] O [Ty O [Ty O [Ty O [Tyl [ [Tyl [
o, . .
PR o [ar) s} =+ =+ ] Ty} u} ] - - o i )] )] [ E
—
o
11 | N N T N N N N N N Y N N T N N N 1111 1111 11 11 111
‘]\
&
. ]
o
a
o
[
1
L
= - .
o
F | | |
["\-
S— T W
h
un]
m
— [ ‘-
[

o

I

o
\ c
T m
o o

c

7]

©)

BnO
10
H-TH COSY, 400MHz, CDCI3



Electronic Supplementary Material (ESI) for RSC Advances
This journal is © The Royal Society of Chemistry 2012

OBn
11

"H NMR, 500 MHz, CDCly

OBn

T P

ppm

1

2.0 1.5

2.5

3.0

3.5

&

6.5

7.0

9.0 8.5 8.0 7.5

]

TE'ST

49



Electronic Supplementary Material (ESI) for RSC Advances
This journal is © The Royal Society of Chemistry 2012

LT

A
GL”
vo-
oL-
G8-°
er”
9¢”
oL~
SL”
T0°
9¢-
LT*

9¢”
ge”
ro-
L9"
68"
0T~
9¢-
6¢”"
A
66"
€T
€e”
AN

€e—

OBn

OBn

11

BC NMR, 125 MHz, CDCl54

1

T

ppm
50

170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10

180



Electronic Supplementary Material (ESI) for RSC Advances

This journal is © The Royal Society of Chemistry 2012

QT”

GT”
oL”
€0”
oL®
iAh
ev’
I7°
L9
9T~

ge”
Ge”
98
IT
9¢”
6e”
er’

ce—

ITT—

LCT
: LZI\
"8¢T

8¢T
8¢T
8¢CT

OBn

I

OH

BnO

OBn

11

8C DEPT NMR, 125 MHz, CDCly

perm

T T T T T T
180 160 140 120 100 80 60 40 20

w
200

51



Electronic Supplementary Material (ESI) for RSC Advances
This journal is © The Royal Society of Chemistry 2012

g-' L = L L L =
[ I | [t} -] [y = Ty
* n ] -
4 ~ ' |
— ] L -
- s » -n
] » ¥
BTN -
T
" [ -]
. -
. L "

o .\\\\
OH

OBn
BnO
OBn
11
'H-"H COSY, 500 MHz, CDCl5

=

Ppm

3.

52



Electronic Supplementary Material (ESI) for RSC Advances
This journal is © The Royal Society of Chemistry 2012

g jm] Ly [m] [Ty]
o £ " - -
‘J L % B
< @8 ‘\ 2 | @
R
¢
— _*‘—_—* =
=" F e~
T "
1 I L - -
e a—— Ak -
= = = - ==
L |
3 £ Lo

'H-"H NOESY, 500 MHz

ppm

53



Electronic Supplementary Material (ESI) for RSC Advances
This journal is © The Royal Society of Chemistry 2012

l

OBn
13
'"H NMR, 500 MHz, CDCl5

ppm

20T
20" T
oo°T
20T
S0° g
FOT
oT' 2

B

&

w0 T
" WE0 " 7
00" T
::M:ID"[
K== N
o
r-
96°ST
]
)
=

54



Electronic Supplementary Material (ESI) for RSC Advances

This journal is © The Royal Society of Chemistry 2012

Ie"

FI

ags
og-
£zt
58’
Lzt
FE”
=
g5
aL”
o°
gz-

o1

62"
TE"
¥5
zo
o
Fa
6T
LE
154
6T
ag*
ns-

a6"

LET
"LET
"LET
"LZT
"LET
"BET
"8El
.BZijr

o —

‘0g—

9
24
L
el
L
L
(508
Si
aL
L
L
=5

T\

TTT

"BET

=R
Zrl

OBn

13
3C NMR, 125 MHz, CDCl,4

B! I T

140 130 120 110 100 90 a0 70 a0 =1 40 30 20 10 Do

150

150 170 160

190

55



Electronic Supplementary Material (ESI) for RSC Advances
This journal is © The Royal Society of Chemistry 2012

€6’

€T’

9¢”
08"
cec’
€8’
8¢’
9¢”

Sv
TS

PT-”

1ce
78"
0c-
8e”
er”

0¢c—

0€—

OBn
13
13C DEPT NMR, 125 MHz, CDClj4

170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 Ppm

180

56



Electronic Supplementary Material (ESI) for RSC Advances
This journal is © The Royal Society of Chemistry 2012

s

T
1

T
5

— =

OBn
0. AcO
|
BnO
OBn
14
"H NMR, 500 MHz, CDClj4

[yl Rl P

o

i

V

S
=1
] B B =1 ] Bl

|2
Loy Lo’

__EL'6T

57



Electronic Supplementary Material (ESI) for RSC Advances

This journal is © The Royal Society of Chemistry 2012

Fe-"
£
BE°

Z0°
Qe
oL-”
=1
=X
£F-"
SE°
SL°
oo-s
R

FZt
1T
LE"
58
L
ELT
gL
548
ng-*
0T
ags
FEC
6% "
0T
Ie"
"
L5

60"

"LET

¥o
=Ll
Zd
Zd
(58
(508
=T
oL
L
L

ITT

= T\

Lzl

"LET
"LET

LZT
LZT

LZT

LET

"RET

=X
22T
22T

"2El

22T
22T
6T

TLT —

OBn

O.AcO

BnO

OBn
14
13C NMR, 125 MHz, CDCl,

ISSTRRN 10 B V1

ppm

170 160 150 140 130 1z0 110 100 a0 g0 7o &0 50 40 30 20

150

58



Electronic Supplementary Material (ESI) for RSC Advances

This journal is © The Royal Society of Chemistry 2012

96
EE

‘0 —
"5E T

gZtle—"

za-
az-
z5°
IT*"
69"
66"
61"
EF "
FIt

1
2o
EL”
6L
6"
A
LE”
L5"

Fo
29
L
ZL
Zl
ZL
£l
£l
Si

TSN\

OBn

O.AcO

BnO

OBn
14
3C DEPT NMR, 125 MHz, CDCly

170 160 150 140 130 1z0 110 100 Q0 g0 70 &0 50 40 30 20  ppm

150

59



Electronic Supplementary Material (ESI) for RSC Advances
This journal is © The Royal Society of Chemistry 2012

ppm

| T

bl |
T
L
123
1]
.

:

®)

[a)

3

¥

— o

[a]

o O ¥ 3

& o

o) Q S

® I

I

60



Electronic Supplementary Material (ESI) for RSC Advances
This journal is © The Royal Society of Chemistry 2012

"H NMR, 400 MHz, CDCl4

ppm

— 89'gf

—. BE°0T

—. 0o't

61



Electronic Supplementary Material (ESI) for RSC Advances
This journal is © The Royal Society of Chemistry 2012

L

£0
£5

5
o -°
89 ”

SL
oo
TE

FE”
FS7
=k
gL’
Ga°
gE"
£
oers
R

FET

EST

T

=k
“TL
EL

{'-r."_.“\\_

9L
=
'LL?
TLL

s

AT —

0T —

3C NMR, 100 MHz, CDCl54

| | || vl

ppm

20

40

60

a0

100

120

140

1c0

180

200

62



Electronic Supplementary Material (ESI) for RSC Advances

This journal is © The Royal Society of Chemistry 2012

OBn

"H NMR, 400 MHz, CDClj

A

1M

0.5 ppm

1.0

E

E

IT° ¢

I10°T

LETE

— 10°T

8aT'F

oo°T

T8 0T
_—

63



Electronic Supplementary Material (ESI) for RSC Advances

This journal is © The Royal Society of Chemistry 2012

98

cL®
06°
LY
LG
Ve
89°
00°
45
IT°

80"

18-
€6
I6°

18-
T0
ov

9T —

CIT—

LZT
'LZIL

SZI/

LET ~_

‘geT
CYT—

(e}
c
m

8C NMR, 100 MHz, CDClg

WA

160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 ppm

170

64



Electronic Supplementary Material (ESI) for RSC Advances
This journal is © The Royal Society of Chemistry 2012

o
\> O

A

O

o N

=

— s © 3

O ile) =
N % =
- I

iy

ppm

1

E

3

—. 56" %

oo g

E0°TT

65



Electronic Supplementary Material (ESI) for RSC Advances
This journal is © The Royal Society of Chemistry 2012

ot

ao-*

0z
oL
5T

B "
Lo

aa]
TE

LET

SE

gE’

TL:
£a’
567
PET
8E"
N
SE”

8E’

LT —

EL|
'E."_._\

'EL\
'I'.r."_.\

gLz

94 —F
'B.Lf
"Ll
6L
'.-LE!-’/

60T —

8C NMR, 100 MHz, CDClg

10 ppm

160 150 140 130 1z0 110 100 o0 g0 70 60 50 40 a0 20

170

66



099°
799"
vLO "
8L9"
669°
roL”
PIL®
8TL"
Gv6 -
41N
L96"
GL6 "
G86°
66"

reL”
68L"
T6L”
96L"

Ih
098"
G98"

Electronic Supplementary Material (ESI) for RSC Advances
This journal is © The Royal Society of Chemistry 2012

:
-

]
I
O

OBn
170(,:17[3

BnO

pem

2.8

3.0

ppm

80

9.

.85

9

A

(@]
(@]
<t
(@]

¥

f

o
o
(@}
—

¢

j
. LJMMLMD_L

"H NMR, 400 MHz, CDCl5
(crude spectra)

g
g,
o,
—
o
—&60°T
o "0
M= LD T
=
Ty]
Lo
-
o]
04
=00°T
o ~2T°0

11

67



Electronic Supplementary Material (ESI) for RSC Advances
This journal is © The Royal Society of Chemistry 2012

I

N

BnO
OBn
178
'H NMR, 500 MHz, CDCl,

ppm

68



Electronic Supplementary Material (ESI) for RSC Advances
This journal is © The Royal Society of Chemistry 2012

FPETET —

BE"SF—

ELTEL
SETEL
EI'E."_.\

ELTEL

FLGL
DD'LL7
52ULL

ED'&E%

65758

09 L0T —

BLTLET
EO0TBET
0% 82T
L¥T8ET

80" 8ET
EZ'BEI?
SOTEET —

657008 —

N

BnO

OBn

17p

BC NMR, 125 MHz, CDCl3

ppm

20

40

60

g0

100

120

140

160

120

200

69



Electronic Supplementary Material (ESI) for RSC Advances
This journal is © The Royal Society of Chemistry 2012

=R

gz’

oes
LET
neE-
£EL”
a0°
LS

8T —

St —

09 L0T —

T8 LET
LOT8ET
EFTBET
052zt

89 008 —

OBn

178

3C DEPT NMR, 125MHz, CDClj4

ppm

20

40

&0

g0

100

120

140

1&0

120

200

70



Electronic Supplementary Material (ESI) for RSC Advances
This journal is © The Royal Society of Chemistry 2012

71

Em o 7y o Ty o Ty o 5
oo 0 e o o o o n =
o
]
L
o
t|
== & §
L]
i = o
(o]
—_——
e & |»
L
~— % '
& o o
O L
-
1]
o

=

royl

'H-'"H COSY, 500 MHz, CDCl;



Electronic Supplementary Material (ESI) for RSC Advances
This journal is © The Royal Society of Chemistry 2012

5 w o o r [m] r (]
o C Y 1
i =
= & 2 ¥
—_— ﬁ = - =
T - - LY s | ®
=

O ®

j‘;’i -
T &= b Y
= ]
= . =

1]

TH-TH NOESY, 500 MHz

Hy

Hy —=

Hy =

ppm

72



Electronic Supplementary Material (ESI) for RSC Advances
This journal is © The Royal Society of Chemistry 2012

FEE"
LEET
oLe”
LEET

2e0"5 —

gk 5 —

og"s—
GEL S —

180.:18f
'H-NMR, 400 MHz, CDCI3

ppm

L=

bt

o
)

.4

(crude nmr)

— FEF"E
—_—

— BTE"E

oogto

o6l "0
LET O

— FET°0

|

ppm

73



Electronic Supplementary Material (ESI) for RSC Advances
This journal is © The Royal Society of Chemistry 2012

b
T
bpm

———— L1907

OBn
18a
"H NMR, 400 MHz, CDCl5

BnO

74



Electronic Supplementary Material (ESI) for RSC Advances
This journal is © The Royal Society of Chemistry 2012

68F"

STZ”

Oss”
Lot
&E8”
BLF”
geL”

£go

ooo”
8TE"
BE6 "
LBF"

LEC

2L’
FSL
&EFE
TEE
6TF
¥Fa0
68T
DBF

8T —

£E—

02— _
(2=

ad
FL
oL
oL
LL
L
na
58

NV

0TT—

LZ2T
'LZT&
LET

"BET
"BET
"BET
"BET
FET

18a.
8C NMR, 100 MHz, CDCl4

10 ppm

1ao 170 1e0 150 140 130 1z0 110 100 50 g0 Ta &0 50 40 30 zZ0

150

75



Electronic Supplementary Material (ESI) for RSC Advances
This journal is © The Royal Society of Chemistry 2012

LES

1=

BEST

5T8°
988"
LEST
S9LF"

986"
FEST

Lac

gLl
cog
BE6
0EF
69F"

LET
LET
LET
"BET

BT —

EE—

ne —

oy - J—
Th e
FL—
ap ="
0g—

58—

0TT—

N

82T

18a
3C DEPT NMR, 100 MHz, CDCly

ppm

140 130 1z0 11nd 100 S0 a0 70 &0 50 40 30 zZ0

150

76



Electronic Supplementary Material (ESI) for RSC Advances
This journal is © The Royal Society of Chemistry 2012

L
¢ 08

18a
141
H-'H COSY, 400 MHz, CDClj

OBn

BnO

ppm

5

77



Electronic Supplementary Material (ESI) for RSC Advances
This journal is © The Royal Society of Chemistry 2012

5.0
ppm

H7
LA M ppm

"ot

18,
H-"H NOESY, 400 MHz

Hs

Hy =

78



Electronic Supplementary Material (ESI) for RSC Advances
This journal is © The Royal Society of Chemistry 2012

Mo

o)
Bno“‘E‘J\CHo
OBn
H NMR, 400 MHz, CDCl,

A

ppm

=.5L°0

— 05°0
8c°0
— LE°T
—5E7E
“E0°T

O0"ET

79



Electronic Supplementary Material (ESI) for RSC Advances

This journal is © The Royal Society of Chemistry 2012

T¢
8¢
GT~
8L”
8G "
67"
89°
00°
ce”

TG
7S
76
4%
I
29
TO
91
49
08
8-

ge”

I6”

o

‘9¢T

LCT
LCT

Lzt
871
87T

cqe1T
w7

orT

99T —

06T—

o}
Lo
BnO" CHO

OBn

3C NMR, 100 MHz , CDCl,4

180 170 1e0 150 140 130 120 110 100 90 80 70 60 50 40 30 20  ppm

190

80



Electronic Supplementary Material (ESI) for RSC Advances
This journal is © The Royal Society of Chemistry 2012

=
f="
4 o=
[ow
O
F o
L~
b
L~
=
e BT'T
[ow
L |
=
[y
[ow
[y —
i 380"[
b o LO°T
- LZ"E
[ — EL'T
[ow
P BE'%
=
u
F o
L w0
F o
L w
F o
— [ __00°T
=
b
% :_u-; O5°T1T
8 Lo
T Q I
o o o
N @
p— GCJ S
@] O 8 [ w
o
(g = o
o0 z - .
T o

81



Electronic Supplementary Material (ESI) for RSC Advances

This journal is © The Royal Society of Chemistry 2012

v’
I
69

96
09
99
89
00
43

TE"

cL:
G8
68
A
66"
78"

4'h

9
€9~

oL
S

L
'IL7
-
‘LL/
“LL

TIT—

LCT
) LZT§
LT

8¢T

LET~_
LET—"

SPT—

OH

BnO"

OBn

8C NMR, 100 MHz, CDCl,

L,

10 ppm

160 150 140 130 120 110 100 90 80 70 60 50 40 30 20

170

82



Electronic Supplementary Material (ESI) for RSC Advances
This journal is © The Royal Society of Chemistry 2012

65"
65"
A

FI

gL-
Fa°

o]
£o-”
ao-
og
8=

TE

LET

TBET
TBET

£9 —_
£g -
(HFS
"TL
TL
TL

BET
8ET

S\

SFT —

OH

BnO"

OBn

3C DEPT NMR, 100 MHz, CDCl;4

ppm

170 160 150 140 130 120 110 100 o0 a0 70 60 50

180

83



Electronic Supplementary Material (ESI) for RSC Advances
This journal is © The Royal Society of Chemistry 2012

)

OBn

BnO""

19

"H NMR, 400 MHz, CDCl,4

o

ppm

1

1

= 6670

ET°F
ET"E

8T F

00" T
86°0

—_——

SF 0T

84



Electronic Supplementary Material (ESI) for RSC Advances
This journal is © The Royal Society of Chemistry 2012

16

AN

(997

86°
€9°
78

89
00

e’
00°

96°

oL~
98
86
er -
9% °
18"
80°

LO
Iv-

“€9
L9
“69
0L

TL—>
1L
-9L/
‘LL/
LL

L8 —

e

N

LOT—

LCT
) LZT&_
LT

SZT%
8¢CT
LET ~—
8¢€T

OVT—

16T —

)

BnO""

OBn

19

3C NMR, 100 MHz, CDCl;4

i e e A B i

yHnn

Al

S VAA 2 AA

h

W

il e A T e e o L e o

W

Y\

v

i

wr

euhao A A e W \ " AJ“A
W W

UV M Ll )

wld o

N

Lk o

v

160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 ppm

170

85



Electronic Supplementary Material (ESI) for RSC Advances
This journal is © The Royal Society of Chemistry 2012

86"
TC¢”
08~
G0°

69
16

LO”

€8°
L8"
€6°
S0
0§
€S

A

A

€9 ~_
L9

TL—

st T
w7

L8 —

LCT
LT
LCT

"8¢CT
"8¢l
"8¢CT

VT —

I6T—

)

BnO"

OBn

19

3C DEPT NMR, 100 MHz, CDCly

ATy

W

pre P "

L)

Gl

i

"

S

w“

Sl

P
Wy

e L
Laas

TS .

"
W

|'w-ﬁ

ppm

160 150 140 130 120 110 100 90 80 70 60 50 40

170

86



Electronic Supplementary Material (ESI) for RSC Advances
This journal is © The Royal Society of Chemistry 2012

(

“"cHo

OBn

.,
wER
O O = [ [~ = [~ = [~ = = [~ [ [ [~ &} ) L} i} ) s % =36 F = = o =5 =F =P % =P = =F =P = wF = ar wp e O 07 00 07 0 07 O 4 e e e O
200.:208

BnO"

"H NMR, 400 MHz, CDCl,

(crude)

&
(=8
o
b=
=180
E —50'€
&

87



Electronic Supplementary Material (ESI) for RSC Advances
This journal is © The Royal Society of Chemistry 2012

.

|

CHO

_|‘\

BnO“
OBn
200
'H NMR, 500 MHz, CDCl;

Ppm

10

I8°ET

—_— =

88



Electronic Supplementary Material (ESI) for RSC Advances

This journal is © The Royal Society of Chemistry 2012

SE”

ZF "
66"
L0
LT*
ol

7

as-®

24
oo
ZE
&1

SEF—
Lo

Z.-'_.\
EL&

L

g

19 60T —

LLTLZT
EFT2ZT
0z 2T —
SETEZFT —

e 00z —

CHO

.\‘\

o)

BnO""

OBn
200

BCNMR, 100 MHz, CDCl;

MMWMWMM&MMW»

ppm

-20

I I I I I I I I
220 200 150 160 140 1z0 100 g0

I
240

89



Electronic Supplementary Material (ESI) for RSC Advances
This journal is © The Royal Society of Chemistry 2012

90

ppm

1

~"cHo

o)

BnO""
OBn
200
'H-"H COSY, 500 MHz, CDCl,4



Electronic Supplementary Material (ESI) for RSC Advances
This journal is © The Royal Society of Chemistry 2012

ﬁu:\lj:ll:lmcr' =+ o o™
T I S . S 7 Lo W
=
=
=
I
=
I-:_‘ =

"H-"H NOESY, 400 MHz

ppm

2

2.8

3.0

3.2

-4

91



Electronic Supplementary Material (ESI) for RSC Advances

This journal is © The Royal Society of Chemistry 2012

O
L
BnO" - CHO

OBn

'H NMR, 400 MHz, CDCl;4

L

ppm

10

15" %
SE°1

I8 %

_
86" ET
—_—

92



Electronic Supplementary Material (ESI) for RSC Advances
This journal is © The Royal Society of Chemistry 2012

6S

66"
00°
9T”
88"

89

00°
45

6c”
72N
7o
90°
ce’
€g”’
v

8¢’

1c¢e

"€9
79
TL

ZL~\

cL—"

L

‘9L
LL
LL

)

6TT
LCT
LCT
8CT
8CT
8¢CT
LET

N

99T —

CHO

BnO"

OBn

3C NMR, 100 MHz, CDCl,

by s

ppm

20

40

I I I I I I I I
220 200 180 160 140 120 100 80

I
240

93



Electronic Supplementary Material (ESI) for RSC Advances
This journal is © The Royal Society of Chemistry 2012

90" T

—30°T
0Z° %

— T
= Z0°T

LETE

—_a -

[ & — 70°T

— 00°T

-
c8 1T

— — T T T T [T T T
3 4.5 4.0 3.5 3.0 2.5 2.0 1.5 1.0 0.3 ppm

OH
OBn

o)

BnO"

"H NMR, 400 MHz, CDCl3

94



Electronic Supplementary Material (ESI) for RSC Advances
This journal is © The Royal Society of Chemistry 2012

qL”
GL”
89°
8G”°
8L”
TT®
89°
00°
ce”

oL”

iA°H
8L”
98"
e€c’
I
8r "
06"
TS

19°

IIT—

OH

BnO""

OBn

8C NMR, 100 MHz, CDCly

|1

—

WPy e ity

(o o]

o Aoy

160 150 140 130 120 110 100 90 80 70 60 50 40 30 ppm

170

95



Electronic Supplementary Material (ESI) for RSC Advances

This journal is © The Royal Society of Chemistry 2012

8-
68"

8L"
89°
88"
TC¢”

€9°
L8
S6
%3
0S
88

TL®

19—
99—

69~
TL~—

€L—=

LZT
'm&
RA
‘821
'SZI/
"87T

Pyl —

OH

BnO"

OBn
8C DEPT NMR, 100 MHz, CDCl;4

\dae il e e L

20 ppm

150 140 130 120 110 100 90 80 70 60 50 40 30

160

96



Electronic Supplementary Material (ESI) for RSC Advances
This journal is © The Royal Society of Chemistry 2012

~F

O

)

BnO""

OBn

21

'H NMR, 400 MHz, CDCl5

1k

ﬁ

]
el
gt e

—_— =

—_ FE"E

=0T

0S°TT

97



Electronic Supplementary Material (ESI) for RSC Advances
This journal is © The Royal Society of Chemistry 2012

16°
2N
eL”
L9
G0~
v
89°
00°
43
ve:

7o-

LS
G9-
L8"
0c’
9¢”
TG
%96~
99-°

LL”

Ge”

80T —

QO

BnO"

3C NMR, 100 MHz, CDCl;4

10 ppm

150 140 130 120 110 100 90 80 70 60 50 40 30 20

160

98



Electronic Supplementary Material (ESI) for RSC Advances
This journal is © The Royal Society of Chemistry 2012

76"
9¢-
oL~
oL~
80°
A

Le:

09°
89
06
(%4
6¢
7S

08°

ge”

29—

99 ~_
89 —
TL—

i
T7L/

L8 —

LZT
'm\
TLZT~\
‘8z1—/
Hav
*8zT

SPT—

16T —

~F

0]

BnO"

OBn

21
13C DEPT NMR, 100 MHz, CDClg

160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 ppm

170

99



Electronic Supplementary Material (ESI) for RSC Advances

This journal is © The Royal Society of Chemistry 2012

LeL:
108"
608"
€18-
8€8°
€r8”
168~
Ih
660"
G90°
080"
980"
00T"
90T~

G008~
018"
918"

ce8”
LEG”
8-

NN TS

oo

MM MMMMNNNNNNNN

6 —
6‘
6—

ppm

~
™
<
—

9.80 ppm

S

—
[}
[Te]
o

9.82

-

<
o
L0
o

j

CHO

BnO"

OBn
220:22p

"H NMR, 400 MHz, CDCl4

(crude)

S PO W

A

PRm

10

100



Electronic Supplementary Material (ESI) for RSC Advances
This journal is © The Royal Society of Chemistry 2012

CHO

0]

BnO"
OBn
22
'H NMR, 500 MHz, CDCl,

ppm

— 5871

—80°T

= 01°1
=f DEE.D
86" 0

— LOE
[
>EEI'I
co't

~ 00" T

Ty}

LT ET

L3 0

10

101



Electronic Supplementary Material (ESI) for RSC Advances
This journal is © The Royal Society of Chemistry 2012

98~

€0’

x4

Sy -
GL”
66"

89
00
43

QL”
€9’
G9-°
oL~
49
Le-:
7
86"
€8’

VL

vy —

S9
2o\
0L—

SL~—

9L
LL
LL

00—

CHO

BnO""

OBn

228

BC NMR, 100 MHz, CDCly

WMMWW

ppm

20

40

I I I I I
180 160 140 120 100 80

1
200

102



Electronic Supplementary Material (ESI) for RSC Advances

This journal is © The Royal Society of Chemistry 2012

88"

o~
ves
Ly "
8L"
00~
L6"

8L
G9-°
89
8L
G6
6¢
1997

8L"

LCT
“LeT
TLel
LT
"8¢T
‘8¢l

vy —

EIT—

00—

CHO

BnO""

OBn

228
3C DEPT NMR, 100 MHz, CDClg

e

ppm

20

40

I I I I I
180 160 140 120 100 80

I
200

103



Electronic Supplementary Material (ESI) for RSC Advances
This journal is © The Royal Society of Chemistry 2012

© CHO
(:)Bn

BnO"

228
'H-"H COSY, 500 MHz, CDCI3

-

Ppm

104



Electronic Supplementary Material (ESI) for RSC Advances
This journal is © The Royal Society of Chemistry 2012

105

5 w m ] [t - o [un] ] ] - o m [ oo
o - . .
L= S | ] [ur] [y [ur] [ur] [ - - - - - L Ll'.lg
41
=" ; £ | b
[
[an]
[Ty}
. !
[an]
B oewm a :

'
@
[TRETI] 1)

O

|
H

BnO Hy oo H
228
TH-TH NOESY, 500 MHz



Electronic Supplementary Material (ESI) for RSC Advances
This journal is © The Royal Society of Chemistry 2012

O""chHo
OBn
220

"H NMR, 400 MHz, CDCl,4

BnO"

10

88°TT

_t

106



Electronic Supplementary Material (ESI) for RSC Advances

This journal is © The Royal Society of Chemistry 2012

os-s

Tar
£EQT
oz-
so°
15"

89

oao-
TE"
ET°
6T°

oL-”
15
a4
TL
£8
¥4
FE”
P
el
TE"
=

SL”

"LET
TLET
TLET
TLET
TLET

"LET

TFT

SF—

o=
oL
TL
L

FL
oL
LL
LL
gL
gL

TTT

8ET
BET

8Lt

N Y

ooz "

CHO

o

o)

BnO""

OBn

220
8C NMR, 100 MHz, CDClg

MMMMMMW

ppm

20

40

60

ga0

100

1z0

140

1&0

180

200

107



Electronic Supplementary Material (ESI) for RSC Advances
This journal is © The Royal Society of Chemistry 2012

Is5°

ag-
ag-
zZ"
Los
ag-
zzs
LT

SF—

ELTTIT —
Z5TLET
LOTLET
FLOLET
SE°LIT
ZI"BET
QE"2LT
AF 2T

ELT00E —

CcHO

W

0]

BnO"

OBn

220
8C DEPT NMR, 100 MHz, CDCl,

rom

20

40

&0

g0

100

1z0

140

160

150

200

108



Electronic Supplementary Material (ESI) for RSC Advances
This journal is © The Royal Society of Chemistry 2012

fu,

N

—_—
——

CHO

o

o)

BnO"
OBn
220
'"H-"H COSY, 500 MHz, CDCI3

=

prm

.6

109



Electronic Supplementary Material (ESI) for RSC Advances
This journal is © The Royal Society of Chemistry 2012

E o [ia] [m] ] =+
bl ] ~] ] ] [an}
-
E

Hg
L

Lll:‘ fu

220
TH-"H NOESY, 500 MHz

ppm

110



Electronic Supplementary Material (ESI) for RSC Advances
This journal is © The Royal Society of Chemistry 2012

o)
[ CHO
OBn

"H NMR, 400 MHz, CDCl;

BnO

= 0Z°1

65" 8
— 80" 2

= 00" T

10

111



Electronic Supplementary Material (ESI) for RSC Advances
This journal is © The Royal Society of Chemistry 2012

£T”
TE"
gE’
gL’
gE”
a9 -”
oos
6T°
Ze”

=
TE"
oLs
£0°
ot
£
£5°
LT
Fas
oos
ot
gE"

]

oas

81T
A
8T
LET

TLET

LET
LET
LET
LET
BET

TLET

BET

o971 —

88T —

CHO

BnO

OBn

8C NMR, 100 MHz, CDClg

ppm

120 160 140 1z0 100 g0 60 40 20

200

112



Electronic Supplementary Material (ESI) for RSC Advances
This journal is © The Royal Society of Chemistry 2012

OH
OBn

'H NMR, 400 MHz, CDClj

BnO

L

0.5 ppm

0

1.5 1.

2

2.5

.0

5.5 5.0 4.5 4.0 3.5 3

6.0

6.3

7.0

7

8.5 8

0.0

.5

0T 1

—_ L L

ET°T
¥
— L0°T

— LETE

— L0°T

="8E£°0

15707

—_ 0 L

113



Electronic Supplementary Material (ESI) for RSC Advances
This journal is © The Royal Society of Chemistry 2012

15
a9-°
a5’
LF-
oL-
a0-°
82 °
oo-
e’

gL”

5% "
g49-°
aL-
I1°
TE"
GE”

ar -
i

TIT—

LET
LET
LET

8ET
8217
8ET

TLET

8Ll
FET—

OH

BnO

OBn
3C NMR, 100 MHz, CDCl3

N

ppm

1g0 170 1e0 150 140 130 120 110 100 o0 g0 70 60 50 40 a0 20

190

114



Electronic Supplementary Material (ESI) for RSC Advances
This journal is © The Royal Society of Chemistry 2012

~F

)

|
OBn

BnO

23
'H NMR, 400 MHz, CDCl;

ik,

ppm

0

1.0

3 2.5 2 1.5

.3

3

4.5

5.0

5.5

8 g.0 7.3 7.0 & 6.0

9.0

.5

8L°0T

115



Electronic Supplementary Material (ESI) for RSC Advances

This journal is © The Royal Society of Chemistry 2012

o8-
o9F "
99
=N
oors
9E”"

oo-
TE"
61"

LST

£5°
T3
£g°
at-’
£L°
oF"
TG
19"
LT

oers

80T —

LET

TLET

LET

BET
8217
gET

TLET—T

8ET
S¥FT—

TST—

N u | “J

o0

\ ]
[a)

®)

. 2
mE
§ % 8
O i
o

=

(2 z
@ &

ppm

180 170 1e0 150 140 130 120 110 100 20 g0 70 60 50 40 a0 20

190

116



Electronic Supplementary Material (ESI) for RSC Advances
This journal is © The Royal Society of Chemistry 2012

5" 9
95'99-\
QL" 89—
ELTTL—
07" FL
9F "L

e La—

EQCLET
ZL'LEIX
EGTLET
LETBET
EFT8ZT
LGTRET
E3°SRFT—
TF 15T —

\/

)

|
OBn
23

BnO

ppm
117

180 1e0 140 1z0 100 a0 60 40 20

200

3C DEPT NMR, 100 MHz, CDCl;4



Electronic Supplementary Material (ESI) for RSC Advances
This journal is © The Royal Society of Chemistry 2012

~“"cHo

(0]
OBn
248

BnO

"H NMR, 400 MHz, CDCl5

ppm

10

LOTET

FL°O

118



Electronic Supplementary Material (ESI) for RSC Advances
This journal is © The Royal Society of Chemistry 2012

a8’

co-
o
5
gL’
La-
a9’
oo-
£L”

gg9-

o

g9
59\
oL —
9 —__
EFR

L
LL

E9°LET
EL'LZI&
TE LET

LE”
oF”
£0”
il

L3008 —

~““NcHo

)

BnO

OBn
248
3C NMR, 100 MHz, CDClg

N IR 0 . A |

ppm

20

40

60

g0

100

1z0

140

160

180

200

119



Electronic Supplementary Material (ESI) for RSC Advances

This journal is © The Royal Society of Chemistry 2012

6a"

Elily
=
6% "
gL’
A
£o-
£E”

o

ca
NN
69
oL—"

9L —

LL

FPLOETT

CO"LET
LE'LEI§
LLTLET
FPETLET

FETBET
GETBET
EFC 8T

FPLTO0E—

~“"NcHo

)

BnO

OBn
248

3C DEPT NMR, 100 MHz, CDCl,

||

ppm

20

40

60

a0

100

1z0

140

160

180

200

120



Electronic Supplementary Material (ESI) for RSC Advances
This journal is © The Royal Society of Chemistry 2012

121

2
2
3
3
3
3
3
4
4.
4
4
4
5
5
ppm

=

“"cHo

(0]
OBn
248

BnO
'H-'"H COSY, 500 MHz, CDCI3J



Electronic Supplementary Material (ESI) for RSC Advances
This journal is © The Royal Society of Chemistry 2012

=] o in} o
=4 .
=T I Iip!
‘=€ ﬁgkﬁf}
=
i

)

»

TH-"H NOESY, 500 MHz

He

2.8 2.6 ppm

3

L2

3

. B

4.2 4.0 3

4.6 4.4

.G

122



Electronic Supplementary Material (ESI) for RSC Advances

This journal is © The Royal Society of Chemistry 2012

CHO

BnO

OBn

240,

"H NMR, 400 MHz, CDCl,

B

ppm

_ -

SETET

ns o

123



BF "G —

£8°FD

EE'EI.L\
ﬁI'IL\
B0 EL

60 pl

oot Li
ELT LA
FT° 3L

89°TTT
6F"LIT
FPOTLET
TL LET
E8TLET
CETBET
BE°GET
EFTBET
FPETLET
TETBET
E8°TET

N

TL 00E—

Electronic Supplementary Material (ESI) for RSC Advances
This journal is © The Royal Society of Chemistry 2012

CHO

BnO

OBn

240,
8C NMR, 100 MHz, CDClg

]

ppm

20

40

60

a0

100

1z0

140

1e0

180

200

124



Electronic Supplementary Material (ESI) for RSC Advances

This journal is © The Royal Society of Chemistry 2012

TE"

oses

gg-
g5°”
gE”

£g”
FET
5T°

EE—

CF—

TLTTIT—

FPOTGET
BB'."..Z'IZ\
FPLTLET
FPT°GET
LETBET

LFTBET

SL 00E—

CHO

BnO

OBn

240,
3C DEPT NMR, 100 MHz, CDCl3

ppm

20

40

60

a0

100

1z0

140

1e0

180

200

125



Electronic Supplementary Material (ESI) for RSC Advances
This journal is © The Royal Society of Chemistry 2012

bpm
2.6

T

|

CHO %
OBn

BnO

240
"H-"H COSY , 400 MHz, CDClj4

»
=

prem

126



Electronic Supplementary Material (ESI) for RSC Advances
This journal is © The Royal Society of Chemistry 2012

127

ERDU:IDNT'-DIIIDNT'\DU:IDE

=y Mmﬂ*ﬂ*ﬂ‘ﬂ"ﬂ"mg
= -
o

(]

- [1n]

7

& o

-

= s B @

o, = @ @ = _'-'-'_
L=

==

= ==

L .

erj
=

Hy

"H-"H NOESY, 400 MHz



Electronic Supplementary Material (ESI) for RSC Advances
This journal is © The Royal Society of Chemistry 2012

N

|

|

o
2 2
O O
o
d VB w2
N 8
g <
Q x ,
o @® Z 3
@ I

ppm

=

Jﬂw

[
)
=

|=

f

FED ST

000" 1

128



Electronic Supplementary Material (ESI) for RSC Advances

This journal is © The Royal Society of Chemistry 2012

989 —

16" SE—

39°LZT
EL°LET
00" AET —2
FE"BZI
EF"BEIT

EE"BET
ZI-"EEI?
BF BET

EBT00E-

CHO

BnO

BnO“

OBn

25
BC NMR, 100 MHz, CDCl;

ppm

T |
0 150 140 130

T
16

T
170

129



Electronic Supplementary Material (ESI) for RSC Advances
This journal is © The Royal Society of Chemistry 2012

_»
O
a
g:) (@)
N
O T
=
g 8
Q o8
. =
o) =z
C
. & &
£e & L
& =)
O
o

130



Electronic Supplementary Material (ESI) for RSC Advances
This journal is © The Royal Society of Chemistry 2012

E- = un Lo ] (1] L] (18] = un =
(=8 — — o [ ] m ™ -5 - i
L]
@
a

CHO
CDCl; o
g

OBn
H-TH COSY, 400 MHz,

BnO""
25

BnO

131

ppm

3.0 2.5 2.0 1.5 1



Electronic Supplementary Material (ESI) for RSC Advances
This journal is © The Royal Society of Chemistry 2012

Ha

Hs

Ppm

L= Ty L= Ty = Uy [ =]
i — | o ™ ™ -5
= B =
3
3
2 |
4
3
3
w |
r'.'_', -
3
ah ‘o »
-
. T
I
o
T

"H-"H NOESY, 400 MHz

132

3.5 3.0 5 2.0 ' 1.0 ppm



Electronic Supplementary Material (ESI) for RSC Advances
This journal is © The Royal Society of Chemistry 2012

OBn
26
"H NMR, 500 MHz, CDCl3

OBn

PR

0.5

1.0

Z.0 1.5

.3

2.0 7. 7.0 6.5 &.0

2.5

9.0

.3

= DT:Z
—.8L9T

133



B9'G —

BG.PE"‘--
99—

FC "BETL
SPTBET
IS 8E1L

95" LZ1
65°LZ1
22° L2l
oL Letl
E0"82T
PE"BZT
9821
DF'HZI%

Electronic Supplementary Material (ESI) for RSC Advances
This journal is © The Royal Society of Chemistry 2012

OBn

26

3C NMR, 100 MHz, CDCl54

mﬁlmwwmm

Tr Gl

80 70 60 50 40 30 0 ppm

170 160 150 140 130 120 110 100

200 190 180

10

134



Electronic Supplementary Material (ESI) for RSC Advances
This journal is © The Royal Society of Chemistry 2012

623 —

S5 FE —
19 9g—

Qo g3 —

L9 0L —
T8 bl —
96" HL
EE6L
BE ER—"

EQTLEL
TL"LZT
LAV T A
LE"BET
Tk BEZT

OBn

OBn

26

3C DEPT NMR, 100 MHz, CDCly

T T ™ ki bl kb bkl bl i
200 190 180 170 160 150 140 130 120 110 100 90

135



Electronic Supplementary Material (ESI) for RSC Advances
This journal is © The Royal Society of Chemistry 2012

A,
#

Hﬂu,

OBn

OBn

26
'H-'"H COSY, 500 MHz, CDClj

36

1.0 ppm

1.5

2.0

4.0

4.5

5.0



Electronic Supplementary Material (ESI) for RSC Advances
This journal is © The Royal Society of Chemistry 2012

137

g m} Ly m} L m} [Ty [} g
= - o,
bl — — ] ] [ur] [ur] - o,
]
mj -
I —
n
% —
]
h: .
I ]
n
d 1
=
]
n
]
_I:l
=
-
I

N

T z T

=

©

o

T 4 S

~ I w

Iéa — >_-

IfO o O

50 [« N W

° ©)

© pZ

o

oo e

COC 1

d Qe T

m -~



Electronic Supplementary Material (ESI) for RSC Advances
This journal is © The Royal Society of Chemistry 2012

27
"H- NMR, 400 MHz, CDCly

ppin

[ 95°0
- P2 E
ZL°0
oot e
9270
201
LE'T
LE'T

P

:

— ™

020
o6"0
a2r°o
Z20°T
Iz2°0
=% OT " E

- TNEET
; EL"O
; LT

ST°T

i

[ ZF "0
[ WEL D
L0

e

22 °TT

—_—a L L

138



Electronic Supplementary Material (ESI) for RSC Advances
This journal is © The Royal Society of Chemistry 2012

Le”
oS-
8-

15

az*
55°
62"
IN-N
6"
ag-
[=F

£9

SE"

&1

LE"
FE-

24

oo-
oz-
IE"
aL-
£6 "
og -
FE-

Fo
&9
ZL°
og-
£e”
GE"
FE”

"LET
"LET

£T
£T
LT —=

e

gE——
S
6E—

oo
9
24
=L
"TL
(508
"FL
FL
Si
=T
L
L
L
L
2L
g
58

b=z

LET
LZT
2ET
27T
22T

N ==

BnO

OBn

27

3C-NMR, 100 MHz, CDCly

ppm

150 170 1e0 150 140 150 120 110 100 =0 (=] 70 1] 50 40 30 20

130

139



Electronic Supplementary Material (ESI) for RSC Advances
This journal is © The Royal Society of Chemistry 2012

£
55°
Lar

LS
o

Ie"

g

56"

LE”
FE"
Ze”
58°
69"

It

FIt
£o-
ns-
Ie-
26"
ao-
as-

&g
FL”
Bl "
ag-
Z6 "
ge”
FE-
6"

£T
£T

LT —=
el
L7 —
£g——

sop—
6t —

A

FL——=

"LEIT

LET
LET
LeT
LET
22T
22T
22T

8C-DEPT NMR, 100 MHz, CDCl,

ppm

130 170 1e0 150 140 130 1zo0 110 100 S0 a0 70 1] = 40 30 20

190

140



Electronic Supplementary Material (ESI) for RSC Advances
This journal is © The Royal Society of Chemistry 2012

ppm

141

L ] Ty (]
- ra o >
%
L
[
- -
&
" = 2=z
B % 8
* wl B M
* = =
d =
.. | &
- ) ]
=l : L
- - L
" LU

OBn
27

N
A\

BnO

'H-'"H COSY, 400 MHz, CDCl;

bprm



Electronic Supplementary Material (ESI) for RSC Advances
This journal is © The Royal Society of Chemistry 2012

ppm

Hy

Heg

Ha

Hy

Hg
He

27
"H-"H NOESY, 400 MHz
(Major diastereomer)

ppm

142



Electronic Supplementary Material (ESI) for RSC Advances
This journal is © The Royal Society of Chemistry 2012

-
-

W}

N

o
I
O

BnO“
28
"H NMR, 500 MHz, CDClj4

_J

10

Pr

L 4 =.00" ¢

ST°S

= . F5°0
=. 120

—.ET°T
—_ LB E

- = 00T

= L5°¢2
— BT ET

=.IL°0

143



Electronic Supplementary Material (ESI) for RSC Advances

This journal is © The Royal Society of Chemistry 2012

EO

=
T8

as
ag
gL
L
gL
an
52
65

cE”
oF"
oL’
ZB8"
2e’
LEF”
TS
ofF"
LT

ng-

"BET

FT—

aF —
0F—

e

'TL§
gL

ST
'9."__\\'
LA
LA
LA

LET
LET
LET
LET
BET
82T
32T
3ET

A

102 —

o
I
O

n
28
BC NMR, 125 MHz, CDClj4

m
10

BnO""

ST N N L

Ppm

1a0 1a0 140 120 100 aa &0 40 z0

Z00o

144



Electronic Supplementary Material (ESI) for RSC Advances
This journal is © The Royal Society of Chemistry 2012

g O L O L
o, .
o,

=13

s

)
]

CHO

OBn
28

BnO"
'H-"H cOsY, 500 MHz, CDClj

145

ppm



Electronic Supplementary Material (ESI) for RSC Advances
This journal is © The Royal Society of Chemistry 2012

g (] ] o ) o Ty o
a

Tﬂ

Ha
Hy

"H-TH NOESY, 500 MHz

ppm

146



Electronic Supplementary Material (ESI) for RSC Advances
This journal is © The Royal Society of Chemistry 2012

1wl

“"NcHo

o)

BnO
OBn
29
'H NMR, 500 MHz, CDClj

Ppm

L =.oo°t

— =T
= FZ°T

—_— =

oo T

—.88°0

oo T

_ LLT 2
=

+ —. B6 0

=. L8870
W
-
EO0TET
ol
Lo
58°0
o
—

147



Electronic Supplementary Material (ESI) for RSC Advances
This journal is © The Royal Society of Chemistry 2012

co

(=)

9z
T8

os " go

'TL\
gLt
LiT
oL
TO*®
E
95"’

6B

FT—

‘BE—

0F—
0y —

SETLET
SFLET
ELTLET

28" L2T
ZZ'BZijr
LF 8ZT

az‘aerjff
GT 65T

§8°T0Z —

~“NcHo

o)

BnO

OBn

29
8C NMR, 125 MHz, CDCl54

,L”J“.QMLLNUALLW

Ppm

180 1e0 140 120 100 a0 &0 40 zZ0

Z0oo

148



Electronic Supplementary Material (ESI) for RSC Advances

This journal is © The Royal Society of Chemistry 2012

o’

Fz”

28

as-
Lz”
L
as-
EST

FT—

0F—

09—

SETLZET
BFLET
FLTLET

E8TLET
Fe 82T
6F 82T

P "TOZ—

CHo

.\‘\

o)

BnO

OBn

29
8C DEPT NMR, 125 MHz, CDClj

Ppm

120 160 140 120 i0a BO &0 40 Z0

Z0a

149



Electronic Supplementary Material (ESI) for RSC Advances
This journal is © The Royal Society of Chemistry 2012

150




<<
  /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
  /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

  /CreateJDFFile 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


