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1. General Information

All compounds were characterized by spectroscopic data. The 'H and '3C NMR spectra were
obtained using 400 and 500 MHz spectrometers with TMS as internal standard. Chemical shift (
a) is expressed in ppm, J values are given in Hz and deuterated CDCl; was used as solvent. All the
reactions were monitored by thin layer chromatography (TLC). Column chromatography was
performed on silica gel (60-120 mesh). All the chemicals used in experiments were purchased

from commercial source mostly from sigma Aldrich and were used without further purification.

2. Experimental
2.1. General procedures

2.1.1 General procedure for the synthesis of 2-benzoyl glycals 1 (a-e)'-2

_______________________________________________________________________

MeCN 70 °C, 7-8 h

5 o PhB(OH), (2.5 equiv.) o i

AcO | PdCl, (10 mol%) AcO | !
;A0 I Mo(cO)s (2.0 equiv.) AcO |
| ,ore DIPEA (2.0 equiv.) ?AC © !
! a !

_______________________________________________________________________

To a vial round bottom flask with a magnetic stirrer bar and sealed with a rubber septum connected
to a deflated balloon with a needle were added the tri-O-acetylated iodoglucal 1 (1 g, 2.5 mmol,
1.0 equiv.), acetonitrile (12 mL), PdCl, (44.5 mg, 0.25 mmol, 0.1 equiv.), MO(CO)s (1.3 g, 5.02
mmol, 2.0 equiv.), phenyl boronic acid (765.6 mg, 6.3 mmol, 2.5 equiv.) and DIPEA (508.3 mg,
5.02 mmol, 2.0 equiv.). The reaction mixture was vigorously stirred at 70 °C for 7 to 8 h. The
resulting mixture was washed with water and extracted with ethyl acetate. The organic layers were
then combined and evaporated. The crude products were purified by over silica gel (60-120 mesh)
using petroleum ether ethyl acetate as eluent to acquire a pure product 1a as colourless viscous

liquid (90 % vield, 850 mg).!2
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2.1.2 General procedure for the synthesis of disaccharides 3a-f, 5 a-f and 6 a-c

' AcO OAc OAc Ao OAC |
| K,COs3 (3 equiv.) (@)

E AcO /O + A'CAOC;&/SH > OAc —

| C

5 5 v MeCN, rt, 24 h Agooéows o |
| C !
; Ph 1a 2a oAc P :
: 6¢c |

In an oven dried single neck round bottom flask charged with magnetic bead, 2-ketoglycal 1a (20
mg, 0.053 mmol, 1.0 equiv.), 2a (19.4 mg, 0.053 mmol, 1.0 equiv.), and K,COj3 (22.0 mg, 0.16
mmol, 3.0 equiv.), in 1 mL of acetonitrile were added and the reaction mixture was sealed with
rubber septum. The resulting mixture was stirred for 24 hr at room temperature until the reaction
was completed (monitored by TLC). After completion of reaction the solution was transferred into
the separatory funnel and washed with ethyl acetate. The residue left was purified by column
chromatography over silica gel (60-120 mesh) using petroleum ether and hexane to acquire a pure

product 6c¢ as colourless viscous liquid (82 % yield, 30 mg).

2.1.3 Procedure for the synthesis of compound 7

. AcO
NaBH, (1.2 equiv.) A Oﬁ/
i c
CeCl3.7H,0 (1.5 equw.l 250 = S
AcO N - c "0
AcO OZ  ph  MeOH:THF (1:1) AcO%Ph
0°C, 1h

____________________________________________________________________________________

>
23 &
o7 o
‘{OP
()]

w
o
®)
N
®)
T

Compound 7 was synthesized using 3¢ (20 mg, 0.032 mmol, 1.0 equiv.) in MeOH:THF (1:1),
sodium borohydride (1.5 mg, 0.038 mmol, 1.2 equiv.) and CeCl;.7H,0 (18 mg, 0.048 mmol, 1.5
equiv.) were added slowly at 0 °C temperature. Stirred the reaction mixture until complete
consumption of starting material was observed by TLC analysis. Then the reaction mixture was
diluted with 5 mL of ethyl acetate (20 mL) and washed the reaction mixture with saturated sodium
bicarbonate solution (10 mL). The organic layer was dried over sodium sulphate and evaporated
in vacuo. The residue left was purified by column chromatography over silica gel (60-120 mesh)
using pet ether/ethyl acetate (90:10) as eluent to obtain the compound 7 as gummy liquid (14.5
mg, 72%).
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3. Characterization Data
2-(acetoxymethyl)-5-benzoyl-3,4-dihydro-2H-pyran-3,4-diyl diacetate (1a)

AcO OAc
AcO 0

—

0]

Ph
1a

The compound 1a was synthesized according to the general procedure (2.1.1) and purified using
column chromatography over silica gel (60-120 mesh) using pet ether/ethyl acetate (60:40) as
eluent to obtained colorless viscous (90% yield, 850 mg). '"H NMR (400 MHz, CDCls) 8 7.71 —
7.67 (m, 2H), 7.59 — 7.53 (m, 1H), 7.50 — 7.44 (m, 2H), 7.35 (s, 1H), 6.25 (d, J =4.5 Hz, 1H), 5.54
(dd,J=4.4,2.9 Hz, 1H), 4.58 — 4.48 (m, 2H), 4.34 — 4.24 (m, 1H), 2.17 (s, 3H), 2.13 (s, 3H), 2.02
(s, 3H). B*CNMR {'H} {IH} (101 MHz, CDCl5) 8 192.3, 170.6, 170.0, 169.9, 158.7, 138.1, 132.0,
128.9,128.5,114.3,74.3,64.4,61.6, 61.3, 20.8, 20.6, 20.5. HRMS (ESI), m/z calcd. for C,9H,(Og
[M+Na]*399.1056, found 399.1058.

5-benzoyl-2-methyl-3,4-dihydro-2H-pyran-3,4-diyl diacetate (1b)

° /
AcO 0O
AcO

Ph
1b

The compound 1b was synthesized according to the general procedure (2.1.1) and purified using
column chromatography over silica gel (60-120 mesh) using pet ether/ethyl acetate (60:40) as
eluent to obtained colorless viscous (72.3% yield, 800 mg). 'H NMR (400 MHz, CDCls) 6 7.59 —
7.52 (m, 2H), 7.48 — 7.41 (m, 1H), 7.37 (dd, J = 12.5, 5.0 Hz, 3H), 5.93 — 5.85 (m, 1H), 5.06 (t, J
=3.8 Hz, 1H), 4.46 — 4.37 (m, 1H), 2.01 (dd, J = 1.6, 0.8 Hz, 3H), 1.97 — 1.94 (m, 3H), 1.39 (d, J
= 6.9 Hz, 3H). 3C NMR {'H} (101 MHz, CDCl3) & 193.5, 169.9, 169.7, 160.2, 138.4, 131.7,
128.8, 128.4, 112.9, 73.9, 70.0, 63.3, 20.9, 20.8, 16.1. HRMS (ESI), m/z calcd. for C;9H,(Og
[M+Na]*341.1001, found 341.0998.
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2-(acetoxymethyl)-5-(4-methoxybenzoyl)-3,4-dihydro-2H-pyran-3,4-diyl diacetate (1c)

AcO OAc
(0]
AcO —
(0]
M e O 1 c

The compound 1c¢ was synthesized according to the general procedure (2.1.1) and purified using
column chromatography over silica gel (60-120 mesh) using pet ether/ethyl acetate (60:40) as
eluent to obtained colorless viscous (95% yield, 900mg). 'H NMR (400 MHz, CDCls) & 7.61 (dd,
J=28.6, 1.6 Hz, 2H), 7.21 (s, 1H), 6.85 (dd, J = 8.6, 1.5 Hz, 2H), 6.15 (s, 1H), 5.44 (s, 1H), 4.50 —
4.33 (m, 2H), 4.19 (d, J = 8.0 Hz, 1H), 3.77 (d, J = 1.5 Hz, 3H), 2.06 (s, 3H), 2.02 (s, 3H), 1.89 (s,
3H). BC NMR {'H} (101 MHz, CDCl) 6 190.8, 170.5, 169.8, 169.6, 162.8, 157.3, 131.1, 130.5,
114.0, 113.6, 74.1, 64.5, 61.9, 61.3, 55.4, 20.7, 20.5, 20.4. HRMS (ESI), m/z calcd. for CyyH»,09
[M+Na]"429.1162, found 429.1165.

2-(acetoxymethyl)-5-(4-fluorobenzoyl)-3,4-dihydro-2H-pyran-3,4-diyl diacetate (1d)

AcOo OAc
(0]
AcO —
(0]
F 1d

The compound 1d was synthesized according to the general procedure (2.1.1) and purified using
column chromatography over silica gel (60-120 mesh) using pet ether/ethyl acetate (60:40) as
eluent to obtained colorless viscous (85% yield, 800mg). 'H NMR (400 MHz, CDCls) & 7.64 (dd,
J=28.8,5.4 Hz, 2H), 7.23 (s, 1H), 7.06 (t, J = 8.6 Hz, 2H), 6.15 (d, J = 4.5 Hz, 1H), 5.45 (dd, J =
4.1,2.6 Hz, 1H), 4.51 —4.41 (m, 2H), 4.19 (d, J = 8.3 Hz, 1H), 2.07 (s, 3H), 2.03 (s, 3H), 1.92 (s,
3H). 3C NMR {'H} (101 MHz, CDCl) 6 190.8, 170.6, 169.9, 169.6, 158.4, 134.3, 134.2, 131.4,
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131.3, 115.7, 115.5, 114.2, 74.3, 64.4, 61.6, 61.2, 20.7, 20.6, 20.5. HRMS (ESI), m/z calcd. for
C19H;90g [M+Na]+ 417.0962, found 417.0960.
5-benzoyl-2-((benzoyloxy)methyl)-3,4-dihydro-2H-pyran-3,4-diyl dibenzoate (1e)

BzOo OBz
(0]
BzO —
(6]
1e

The compound 1e was synthesized according to the general procedure (2.1.1) and purified using
column chromatography over silica gel (60-120 mesh) using pet ether/ethyl acetate (60:40) as
eluent to obtained colorless viscous (85% yield, 820mg). 'H NMR (400 MHz, CDCls3) 6 7.98 —
7.95 (m, 2H), 7.89 — 7.82 (m, 4H), 7.66 — 7.62 (m, 2H), 7.51 — 7.41 (m, 4H), 7.40 — 7.23 (m, 9H),
6.67 —6.61 (m, 1H), 5.87 (t, ] =3.9 Hz, 1H), 5.03 (dd, ] = 12.1, 8.6 Hz, 1H), 4.89 — 4.82 (m, 1H),
4.52 (dd, J=12.2, 3.4 Hz, 1H). ®*C NMR {'H} (101 MHz, CDCI3) & 192.3, 166.3, 165.5, 165.2,
159.0, 138.2, 133.6, 133.4, 133.2, 132.0, 129.9, 129.79, 129.77, 129.4, 128.9, 128.6, 128.5, 128.5,
128.4, 114.4, 74.3, 65.8, 62.1, 62.0. HRMS (ESI), m/z calcd. for C;9H;9Og [M+Na]+ 585.1525,
found 585.1525.

3-acetoxy-2-(acetoxymethyl)-5-benzoyl-3,4-dihydro-2H-pyran-4-yl)thio)-6-
methyltetrahydro-2H-pyran-3,4,5-triyl triacetate 3a

OAc
(0]

AcO

AcO > S °
C Ph
AcO OAc

3a
The compound 3a was synthesized according to the general procedure (2.1.2) and purified using
column chromatography over silica gel (60-120 mesh) using pet ether/ethyl acetate (65:35) as
eluent to obtained colorless viscous (66% yield, 24 mg). '"H NMR (400 MHz, CDCl3) 6 7.56 —7.52
(m, 2H), 7.45 (dd, J=5.0, 3.7 Hz, 1H), 7.38 (t, J = 7.4 Hz, 2H), 7.27 (s, 1H), 5.50 (s, 1H), 5.27 —
5.26 (m, 1H), 5.16 (s, 1H), 5.10 — 5.06 (m, 1H), 5.04 (d, J=3.8 Hz, 1H), 4.67 — 4.59 (m, 1H), 4.33
—4.26 (m, 2H), 4.22 (dd, J=11.8, 5.0 Hz, 2H), 2.12 (s, 3H), 2.07 (s, 3H), 2.01 (s, 3H), 1.93 (s,
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3H), 1.90 (s, 3H), 1.32 (d, J = 6.2 Hz, 3H). *C NMR {'H} (101 MHz, CDCls) § 193.7, 170.5,
170.3, 170.1, 170.0, 169.97, 159.8, 138.5, 131.8, 129.0, 128.4, 113.2, 92.1, 80.2, 71.8, 70.9, 70.5,
69.7, 67.8, 67.4, 62.5, 21.0, 20.9, 20.79, 20.76, 20.7, 17.3. HRMS (ESI) m/z: [M+H]* Calcd. for
CoH35015S 623.1798; Found 623.1794.

3-acetoxy-2-(acetoxymethyl)-5-benzoyl-3,4-dihydro-2H-pyran-4-yl)thio)tetrahydro-2H-
pyran-3,4,5-triyl triacetate (3b)

AcO OAc
o)
AcO QO (s o)
C

3b, 1.86 :1 (ax-eq:eg-eq)

The compound 3b was synthesized according to the general procedure (2.1.2) and purified using
column chromatography over silica gel (60-120 mesh) using pet ether/ethyl acetate (65:35) as
eluent to obtained colorless viscous (72% yield, 26 mg). '"H NMR (400 MHz, CDCl3) 8 7.56 —7.51
(m, 2H), 7.49 — 7.43 (m, 1H), 7.35 (t, J = 7.5 Hz, 2H), 7.27 (s, 1H), 5.24 (s, 1H), 5.19 (d, J=1.4
Hz, 1H), 5.12 (td, J = 7.7, 2.8 Hz, 3H), 5.04 (t, J = 7.9 Hz, 2H), 4.96 (dd, J = 11.6, 7.4 Hz, 2H),
4.87 (td, J = 8.3, 4.8 Hz, 3H), 4.64 (t, J = 8.5 Hz, 3H), 4.36 (s, 1Hmajor), 4.26 (dt, J=12.1, 6.2 Hz,
2H),4.21 —4.11 (m, 3H), 3.42 (s, 0.53Hpinor), 3.41 — 3.34 (m, 2H), 2.06 (s, 3H), 2.04 (s, 3H), 2.02
(s, 6H), 2.00 (s, 6H), 1.99 (s, 6H). 3C NMR {'H} (101 MHz, CDCl5) 4 193.2, 170.4, 170.0, 169.9,
169.84, 169.76, 169.6, 169.2, 159.3, 138.2, 131.8, 129.0, 128.3, 113.3, 88.1 (major)» 82.5(minor)» 71.6,
71.5, 71.3, 69.3, 69.1, 68.3, 68.1, 67.4, 65.3, 64.7, 62.4, 35.8, 20.84, 20.78, 20.7. HRMS (ESI)
m/z: [M+H]" Caled. for C,5H330,3S 609.1642; found 609.1638.

3-acetoxy-5-benzoyl-2-methyl-3,4-dihydro-2H-pyran-4-yl)thio)6(acetoxymethyl)tetrahydro-
2H-pyran-3,4,5-triyl triacetate (3¢)

AcO
AcO Q
ACOﬁ/S
AcO 07
AcO Ph
3c (0]

The compound 3¢ was synthesized according to the general procedure (2.1.2) and purified using
column chromatography over silica gel (60-120 mesh) using pet ether/ethyl acetate (65:35) as
eluent to obtained colorless viscous (69% yield, 25 mg). 'H NMR (400 MHz, CDCls) 8 7.52 — 7.49
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(m, 2H), 7.48 — 7.43 (m, 1H), 7.40 — 7.35 (m, 2H), 7.09 (s, 1H), 5.16 (t, J = 9.3 Hz, 1H), 5.00 (dt,
J=9.6,4.6 Hz, 2H), 4.87 (dd, J = 10.2, 9.2 Hz, 1H), 4.71 (dd, J = 10.4, 4.9 Hz, 1H), 4.47 (d, J =
4.9 Hz, 1H), 4.29 (dd, J= 12.5, 4.3 Hz, 1H), 4.11 — 4.04 (m, 1H), 4.01 (dd, J= 12.5, 1.9 Hz, 1H),
3.70 (ddd, J=10.1, 4.3, 2.0 Hz, 1H), 2.08 (s, 3H), 2.03 (s, 3H), 1.94 (s, 3H), 1.89 (s, 3H), 1.75 (s,
3H), 1.32 (d, J = 6.2 Hz, 3H). 3C NMR {'H} (101 MHz, CDCl;) 5 193.5, 170.8, 170.0, 169.8,
169.7, 169.6, 158.1, 138.8, 131.7, 128.5, 128.4, 117.8, 87.0, 75.8, 73.8, 72.0, 70.7, 70.4, 67.9, 6 1.8,
40.5, 21.0, 20.7, 20.6, 20.6, 20.5, 17.1. HRMS (ESI) m/z: [M+H]" Calcd. for CaoH350,5S
623.1798; found 623.1799.

3-acetoxy-5-benzoyl-2-methyl-3,4-dihydro-2H-pyran-4-yl)thio)tetrahydro-2H-pyran-3,4,5-
triyl triacetate (3d)

The compound 3d was synthesized according to the general procedure (2.1.2) and purified using
column chromatography over silica gel (60-120 mesh) using pet ether/ethyl acetate (65:35) as
eluent to obtained colorless viscous (64% yield, 23mg). '"H NMR (400 MHz, CDCls) 6 7.49 (dd, J
=17.9,0.9 Hz, 2H), 7.46 — 7.41 (m, 1H), 7.35 (t, /= 7.4 Hz, 2H), 7.06 (s, 1H), 5.14 (t, J = 8.8 Hz,
1H), 4.89 —4.78 (m, 2H), 4.73 (d, J=9.5 Hz, 1H), 4.64 (dd, J=10.3, 4.6 Hz, 1H), 4.49 (d, J=4.6
Hz, 1H), 4.14 (dq, /= 12.4, 6.1 Hz, 1H), 4.04 (dd, J=11.5, 5.3 Hz, 1H), 3.34 - 3.25 (m, 1H), 2.08
(s, 3H), 1.96 (s, 3H), 1.92 (s, 3H), 1.75 (s, 3H), 1.33 (d, J = 6.2 Hz, 3H). 13C NMR {'H} (101
MHz, CDCl;) 6 192.9, 170.1, 170.0, 169.9, 169.8, 158.0, 138.8, 134.6, 131.6, 128.9, 128.6, 128.4,
116.6, 88.2,72.5,71.8,71.5,70.2, 68.8, 65.7, 42.6, 21.1, 20.9, 20.73, 20.66, 20.5.
HRMS (ESI) m/z: [M+H]" Calcd. for C¢H3;0,;S 551.1587; found 551.1580.
3-acetoxy-5-benzoyl-2-methyl-3,4-dihydro-2H-pyran-4-yl)thio)-6-methyltetrahydro-2H-
pyran-3,4,5-triyl triacetate (3e)

O

C .
ﬁggﬁ%fo
3e Ph

The compound 3e was synthesized according to the general procedure (2.1.2) and purified using

column chromatography over silica gel (60-120 mesh) using pet ether/ethyl acetate (65:35) as

S9



eluent to obtained colorless viscous (51% yield, 18 mg). '"H NMR (400 MHz, CDCl3) & 7.51 (d, J
=7.1 Hz, 2H), 7.43 (t,J = 7.4 Hz, 1H), 7.35 (t, J=7.5 Hz, 2H), 5.50 (s, 1H), 5.35 (dd, J=3.1, 1.6
Hz, 1H), 5.24 (s, 1H), 5.11 (dd, J = 10.0, 3.3 Hz, 1H), 5.00 (d, /=9.7 Hz, 1H), 4.87 (dd, J=9.7,
4.5 Hz, 1H), 4.50 (d, /J=4.5 Hz, 1H), 4.24 (dd, J=9.8, 6.4 Hz, 1H), 4.10 (dd, /J=9.2, 6.1 Hz, 1H),
2.13 (s, 3H), 2.08 (s, 3H), 1.98 (s, 3H), 1.90 (s, 3H), 1.31 (d, /= 6.3 Hz, 3H), 1.11 (d, /= 6.2 Hz,
3H). BC NMR {'H} (101 MHz, CDCl;) 8 193.2, 170.0, 169.8, 158.8, 138.6, 131.4, 128.7, 128.3,
116.8, 84.1,77.2,71.9,71.3,71.2,69.4, 67.7,40.0, 21.1, 20.8, 20.7, 17.4, 17.2.

HRMS (ESI) m/z: [M+H]" Calcd. for C»;H330,;S 565.1744; found 565.1740.

2-(acetoxymethyl)-6-((5-benzoyl-3-(benzoyloxy)-2-((benzoyloxy)methyl)-3,4-dihydro-2H-
pyran-4-yl)thio)tetrahydro-2H-pyran-3,4,5-triyl triacetate (3f)

BzO OBz
0
OAc —
C
oAc PN
3f

The compound 3f was synthesized according to the general procedure (2.1.2) and purified using
column chromatography over silica gel (60-120 mesh) using pet ether/ethyl acetate (55:45) as
eluent to obtained colorless viscous (65% yield, 25 mg). '"H NMR (400 MHz, CDCls) 6 7.94 (dd,
J=19.2,7.6 Hz, 4H), 7.57 — 7.49 (m, 4H), 7.43 (t, J = 7.4 Hz, 1H), 7.40 — 7.31 (m, 7H), 5.59 (s,
1H), 5.25 (t, J =9.2 Hz, 1H), 5.13 (td, ] = 9.5, 4.8 Hz, 2H), 4.93 (dd, J = 12.5, 8.4 Hz, 2H), 4.60
(qd, J=12.0, 6.1 Hz, 3H), 4.24 (dd, J = 12.5, 4.4 Hz, 1H), 3.99 (dd, J = 12.4, 1.9 Hz, 1H), 3.81 —
3.72 (m, 1H), 1.97 (s, 3H), 1.95 (d, J = 4.3 Hz, 6H), 1.91 (s, 3H). 13C NMR {'H} (101 MHz,
CDCl3) 6 192.8,170.8,170.3, 169.5, 169.4, 166.1, 165.4, 159.4, 138.2, 133.8, 133.5, 131.8, 129.9,
129.75, 129.3, 129.0, 128.9, 128.6, 128.5, 128.3, 113.1, 83.1, 76.3, 74.2, 71.8, 69.6, 68.4, 68.1,
63.3, 61.6, 36.2, 20.7, 20.6. HRMS (ESI) m/z: [M+H]" Calcd. for C4;H400,5S 805.2166; found
805.2157.

2-(acetoxymethyl)-6-((4,5-diacetoxy-6-((3-acetoxy-2-(acetoxymethyl)-5-benzoyl-3.,4-
dihydro-2H-pyran-4-yl)thio)-2-(acetoxymethyl)tetrahydro-2H-pyran-3-yl)oxy)tetrahydro-
2H-pyran-3,4,5-triyl triacetate (3g)
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OAc

AcO
(0]
AcO ,OAc AcO =
0] AcO
AcO o o S o)
OAc OAcC Ph

39

The compound 3g was synthesized according to the general procedure (2.1.2) and purified using
column chromatography over silica gel (60-120 mesh) using pet ether/ethyl acetate (50:50) as
eluent to obtained colorless viscous (76% yield, 23 mg). '"H NMR (400 MHz, CDCl3) 6 7.61 —7.56
(m, 2H), 7.54 — 7.47 (m, 1H), 7.41 (dd, J = 10.3, 4.6 Hz, 2H), 7.35 (s, 1H), 5.39 — 5.33 (m, 2H),
5.27 (t,J=9.1 Hz, 1H), 5.22 — 5.09 (m, 2H), 4.97 (dd, J=10.4, 3.4 Hz, 1H), 4.81 —4.77 (m, 1H),
4.75 (d, J=10.0 Hz, 1H), 4.55 (d, /= 7.9 Hz, 1H), 4.50 (dd, J = 12.1, 1.7 Hz, 1H), 4.40 (s, 1H),
4.38 —4.32 (m, 2H), 4.13 (tdd, /= 14.4, 7.1, 3.1 Hz, 3H), 3.97 — 3.89 (m, 2H), 3.66 (ddd, J=9.9,
4.5, 1.8 Hz, 1H), 2.16 (s, 3H), 2.13 (s, 3H), 2.11 — 2.09 (m, 9H), 2.08 (d, J = 3.2 Hz, 6H), 2.06 (s,
3H), 1.97 (s, 3H). BC NMR (101 MHz, CDCI3) 6 192.78, 170.46, 170.42, 170.38, 170.19, 170.07,
170.01, 169.92, 169.82, 169.12, 159.83, 138.28, 131.67, 128.90, 128.26, 112.40, 100.93, 82.75,
77.33, 75.79, 74.18, 71.33, 71.01, 70.59, 69.25, 69.10, 67.94, 66.64, 62.89, 61.75, 60.82, 60.36,
35.41, 20.81, 20.73, 20.71, 20.64, 20.63, 20.61, 20.50. HRMS (ESI) m/z: [M+H]* Calcd. for
C43H35,0,3S 987.2599; found 968.2604.

5-acetoxy-3-benzoyl-6-methyl-5,6-dihydro-2H-pyran-2-yl)oxy)6(acetoxymethyl)tetrahydro-
2H-pyran-3.,4,5-triyl triacetate (5a)
AcO

0 OAc

oA OAc
0 c
AcO = O

Ba Ph

The compound 5a was synthesized according to the general procedure (2.1.2) and purified using
column chromatography over silica gel (60-120 mesh) using pet ether/ethyl acetate (65:35) as
eluent to obtained colorless viscous (50% yield, 19 mg). '"H NMR (400 MHz, CDCl3) 6 7.80 — 7.74
(m, 2H), 7.63 —7.57 (m, 1H), 7.47 (t, J = 7.6 Hz, 2H), 6.33 (dd, J = 3.4, 1.1 Hz, 1H), 5.92 (t,J =
1.2 Hz, 1H), 5.28 — 5.24 (m, 1H), 5.22 — 5.16 (m, 1H), 5.09 — 5.03 (m, 1H), 4.92 (dd, J =9.3, 8.1
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Hz, 1H), 4.86 (d, J = 8.0 Hz, 1H), 4.28 (dd, J =12.2, 4.9 Hz, 1H), 4.14 — 4.08 (m, 1H), 3.99 (dd, J
=6.5,5.7Hz, 1H), 3.81 —3.75 (m, 1H), 2.09 (d, J = 1.8 Hz, 3H), 2.04 (s, 3H), 2.01 (d, J = 1.9 Hz,
3H), 1.94 (s, 3H), 1.62 (s, 3H), 1.43 (d, J = 6.6 Hz, 3H). 13C NMR {'H} (101 MHz, CDCI;) &
194.5, 170.7, 170.2, 169.4, 169.2, 139.4, 136.3, 134.6, 133.5, 129.6, 128.6, 101.70, 97.3, 72.7,
72.0, 71.6, 70.9, 68.3, 68.1, 62.0, 20.9, 20.8, 20.6, 20.6, 20.0, 18.7. HRMS (ESI) m/z: [M+H]"
Calcd. for CyoH34014 624.2292; found 624.2289.
S-acetoxy-3-benzoyl-6-methyl-5,6-dihydro-2H-pyran-2-yl)oxy)6(acetoxymethyl)tetrahydro-
2H-pyran-3,4,5-triyl triacetate (Sb)

AcO._ OAc

@)

OAc
OAc

(0]
AcO = O

Ph
5b

The compound 5b was synthesized according to the general procedure (2.1.2) and purified using
column chromatography over silica gel (60-120 mesh) using pet ether/ethyl acetate (65:35) as
eluent to obtained colorless viscous (55% yield, 21 mg). 'H NMR (400 MHz, CDCI3) 6 7.75 —
7.69 (m, 2H), 7.53 (t,J = 7.4 Hz, 1H), 7.41 (t, J = 7.7 Hz, 2H), 6.27 — 6.22 (m, 1H), 5.85 (s, 1H),
5.30(d,J=2.7 Hz, 1H), 5.22 (ddd, J = 6.1, 3.1, 1.6 Hz, 1H), 5.07 (dd, J = 10.5, 8.0 Hz, 1H), 4.93
(dd,J=10.5,3.4 Hz, 1H), 4.76 (d, J = 7.9 Hz, 1H), 4.14 — 4.01 (m, 2H), 3.93 — 3.84 (m, 2H), 2.04
(s, 3H), 1.98 (s, 3H), 1.97 (s, 3H), 1.86 (s, 3H), 1.56 (s, 3H), 1.36 (d, J = 6.5 Hz, 3H). °*C NMR
{'H} (101 MHz, CDCl;) 6 194.6, 170.4, 170.3, 170.2, 170.1, 169.2, 139.5, 136.3, 135.3, 133.4,
129.7, 128.6, 102.3, 97.8, 71.6, 70.8, 68.4, 66.7, 61.1, 29.7, 20.9, 20.7, 20.7, 20.6, 20.2, 18.5.
HRMS (ESI) m/z: [M+H]" Calcd. C,9H34014 624.2292; found 624.2293.
S-acetoxy-6-(acetoxymethyl)-3-benzoyl-5,6-dihydro-2H-pyran-2-yl)oxy)-6-
(acetoxymethyl)tetrahydro-2H-pyran-3,4,5-triyl triacetate (5c).

AcO OAc AcO ,OAc
0] O OAc
— OAc

(0]
Ph™ S0

5c

The compound 5S¢ was synthesized according to the general procedure (2.1.2) and purified using

column chromatography over silica gel (60-120 mesh) using pet ether/ethyl acetate (65:35) as
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eluent to obtained colorless viscous (64% yield, 23 mg). '"H NMR (400 MHz, CDCl3) 4 7.69 — 7.63
(m, 2H), 7.55 (ddd, J = 6.9, 2.5, 1.2 Hz, 1H), 7.44 (t, J = 7.6 Hz, 2H), 6.62 (d, J = 5.4 Hz, 1H),
6.01 (s, 1H), 5.29 (dd, J = 5.4, 2.7 Hz, 1H), 5.27 (d, J = 1.5 Hz, 1H), 5.23 (t, /= 10.2 Hz, 1H),
5.19(dd,J=3.5,1.7Hz, 1H), 5.05 (dd, /= 10.1, 3.5 Hz, 1H), 4.42 (ddd, /= 7.4, 4.6, 2.7 Hz, 1H),
4.23 (ddd, J=17.9, 4.6, 2.9 Hz, 2H), 4.19 — 4.10 (m, 2H), 3.97 — 3.90 (m, 1H), 2.10 (s, 3H), 2.08
(s, 3H), 2.00 (d, J = 4.3 Hz, 6H), 1.90 (d, J = 2.5 Hz, 6H). *C NMR {'H} (101 MHz, CDCl3) §
194.0, 170.8, 170.8, 170.1, 169.9, 169.9, 169.8, 138.6, 136.7, 135.3, 133.1, 129.5, 128.7, 93.1,
88.5,69.4,69.4, 69.1, 67.3, 65.4, 62.5, 62.4, 62.0, 20.9, 20.8, 20.7, 20.6, 20.5. HRMS (ESI) m/z:
[M+H]" Caled. for C3;H360;6 682.2347; found 682.2349.
3-acetoxy-2-(acetoxymethyl)-5-benzoyl-3,4-dihydro-2H-pyran-4-yl)oxy)-6-
(acetoxymethyl)tetrahydro-2H-pyran-3,4,5-triyl triacetate (5d)

ACO OAc
(0]
AcO _OAc =
AcO > ©
c
OAc Ph
5d

The compound 5d was synthesized according to the general procedure (2.1.2) and purified using
column chromatography over silica gel (60-120 mesh) using pet ether/ethyl acetate (65:35) as
eluent to obtained colorless viscous (55% yield, 20 mg). '"H NMR (400 MHz, CDCI3) 8 7.55 (dd,
J=8.2,1.3 Hz, 2H), 7.48 — 7.43 (m, 1H), 7.40 — 7.34 (m, 3H), 5.53 (d, J = 3.9 Hz, 1H), 5.39 (dd,
J=3.2,1.0Hz, 1H), 5.27 (dd, J = 2.5, 1.2 Hz, 1H), 5.21 — 5.17 (m, 1H), 5.05 (dd, J=11.1, 3.8 Hz,
1H), 4.61 (d, J=2.6 Hz, 1H), 4.41 (dd, J = 7.8, 4.5 Hz, 1H), 4.32 (dd, J = 11.9, 4.5 Hz, 1H), 4.28
—4.20 (m, 2H), 4.18 — 4.12 (m, 1H), 4.06 — 3.99 (m, 1H), 2.07 (s, 6H), 2.02 — 1.99 (m, 6H), 1.90
(s, 3H), 1.74 (s, 3H). *C NMR {'H} (101 MHz, CDCl3) 4 193.9, 170.7, 170.5, 170.3, 169.9, 169.3,
160.2, 138.4, 131.8, 128.8, 128.4, 114.5, 98.6, 77.2, 72.3, 68.8, 67.7, 67.4, 66.9, 65.9, 62.4, 61.8,
20.7,20.7, 20.5. HRMS (ESI) m/z: [M+H]" Calcd. for C3;H360;4 665.2082; found 665.2080.
3-acetoxy-2-(acetoxymethyl)-5-benzoyl-3,4-dihydro-2H-pyran-4-yl)oxy)6methyltetrahydro-
2H-pyran-3,4,5-triyl triacetate (Se)
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OAc

AcO
0]
AcO O O
c
Ph
AcO OAc
Se

The compound Se was synthesized according to the general procedure (2.1.2) and purified using
column chromatography over silica gel (60-120 mesh) using pet ether/ethyl acetate (65:35) as
eluent to obtained colorless viscous (57% yield, 19 mg). 'H NMR (400 MHz, CDCI3) § 7.61 —
7.57 (m, 2H), 7.51 — 7.46 (m, 1H), 7.43 — 7.37 (m, 3H), 5.15 (dd, J=3.4, 1.7 Hz, 1H), 5.12-5.10
(m, 1H), 5.09 — 5.06 (m, 2H), 4.98 (t, J = 10.0 Hz, 1H), 4.84 (d, J = 2.4 Hz, 1H), 4.48 — 4.42 (m,
1H), 4.30 (dd, J=11.8, 7.4 Hz, 1H), 4.22 (dd, J =11.8, 5.1 Hz, 1H), 3.86 — 3.78 (m, 1H), 2.10 (s,
3H), 2.07 (s, 3H), 1.99 (s, 3H), 1.91 (d, J = 2.3 Hz, 6H), 1.15 (d, J = 6.2 Hz, 3H). *C NMR {'H}
(101 MHz, CDCI3) 6 194.1, 170.5, 170.3, 170.3, 170.0, 169.7, 161.3, 138.5, 131.8, 128.9, 128.4,
113.9, 95.3, 71.8, 70.7, 69.9, 69.2, 67.2, 64.3, 63.3, 62.1, 21.0, 20.81, 20.77, 20.7, 17.2. HRMS
(ESI) m/z: [M+H]* Calcd. for C,9H340,4 629.1846; found 629.1843.
2-(acetoxymethyl)-6-((-4,5-diacetoxy-6-((-3-acetoxy-2-(acetoxymethyl)-5-benzoyl-3,4-
dihydro-2H-pyran-4-yl)oxy)-2-(acetoxymethyl)tetrahydro-2H-pyran-3-yl)oxy)tetrahydro-
2H-pyran-3,4,5-triyl triacetate (5f)

OAc

AcO
(0]

AcO OAc AcO
0] AcO
AcO O 0 ©
OAc OAc Ph
5f

The compound 5f was synthesized according to the general procedure (2.1.2) and purified using
column chromatography over silica gel (60-120 mesh) using pet ether/ethyl acetate (65:35) as
eluent to obtained colorless viscous (51% yield, 26 mg). 'H NMR (400 MHz, CDCl5) 6 7.62 (d, J
= 8.1 Hz, 2H), 7.53 (t, ] = 6.8 Hz, 1H), 7.47 — 7.41 (m, 3H), 5.48 (d, J = 3.8 Hz, 1H), 5.43 — 5.34
(m, 2H), 5.30 (s, 1H), 5.15 - 5.09 (m, 1H), 4.96 (dd, J = 10.4, 3.4 Hz, 1H), 4.78 (dd, J = 10.4, 4.0
Hz, 1H), 4.69 (d, J = 2.3 Hz, 1H), 4.48 (dd, J = 16.1, 8.0 Hz, 3H), 4.39 (dd, J = 12.1, 4.1 Hz, 1H),
431 —4.19 (m, 2H), 4.11 (dt, J = 19.7, 9.8 Hz, 3H), 3.87 (t, ] = 6.9 Hz, 1H), 3.73 (t, ] = 9.6 Hz,
1H), 2.17 - 2.15 (m, 9H), 2.09 (d, J = 1.0 Hz, 3H), 2.06 (s, 6H), 2.02 (s, 3H), 1.97 (s, 3H), 1.80 (s,
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3H). 3C NMR {'H} (101 MHz, CDCl5) 6 194.0, 170.6, 170.6, 170.5, 170.4, 170.3, 170.2, 170.1,
169.7,169.3, 160.3, 138.4, 131.879, 128.8, 128.4, 114.5, 101.4,97.7,77.2,72.4,71.1, 70.7, 70.4,
69.7,69.14,69.1, 68.4, 66.6, 66.0, 62.6, 62.2, 60.8, 20.9, 20.8, 20.7, 20.7, 20.5, 20.4. HRMS (ESI),
m/z calcd. HRMS (ESI) m/z: [M+H]* Caled. for C43Hs,0,4 953.2927; found 953.2914.
3-acetoxy-2-(acetoxymethyl)-5-(4-methoxybenzoyl)-3,4-dihydro-2H-pyran-4-yl)thio)-6-
(acetoxymethyl)tetrahydro-2H-pyran-3,4,5-triyl triacetate (6a)

Aco OAc
(0]
OAc —
Acoé&s O
AcO
OAc
MeO
6a

The compound 6a was synthesized according to the general procedure (2.1.2) and purified using
column chromatography over silica gel (60-120 mesh) using pet ether/ethyl acetate (55:45) as
eluent to obtained colorless viscous (70% yield, 38 mg). 'H NMR (400 MHz, CDCI3) 6 7.55 (d, J
= 8.2 Hz, 2H), 7.25 (s, 1H), 6.83 (d, ] = 8.2 Hz, 2H), 5.20 (dd, J = 18.0, 8.3 Hz, 2H), 5.08 (dd, J =
18.6, 9.3 Hz, 2H), 4.81 (d, ] = 10.1 Hz, 1H), 4.64 (t, ] = 5.7 Hz, 1H), 4.40 (s, 1H), 4.28 —4.17 (m,
3H), 3.94 (d, J=12.4 Hz, 1H), 3.78 (s, 3H), 3.66 (d, ] = 9.4 Hz, 1H), 2.05 (s, 3H), 2.03 — 1.97 (m,
9H), 1.94 (s, 6H). 3C NMR {'H} 101 MHz, CDCl3) 6 191.6, 170.7, 170.4, 170.3, 170.0, 169.5,
169.3,162.7,158.0, 131.3, 130.7, 113.5, 112.7, 83.0, 76.1, 74.0, 71.1, 69.4, 68.0, 67.7, 62.6, 61.6,
55.4, 36.2, 20.8, 20.7, 20.6, 20.6, 20.5. HRMS (ESI) m/z: [M+H]* Calcd. for Cs;;H330;6 S
711.1959; found 711.1953.
3-acetoxy-2-(acetoxymethyl)-5-(4-fluorobenzoyl)-3,4-dihydro-2H-pyran-4-yl)thio)-6-
(acetoxymethyl)tetrahydro-2H-pyran-3,4,5-triyl triacetate (6b)

AcO OAc
(0]
OAc —
AcO
OAc
6b
F
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The compound 6b was synthesized according to the general procedure (2.1.2) and purified using
column chromatography over silica gel (60-120 mesh) using pet ether/ethyl acetate (55:45) as
eluent to obtained colorless viscous (82% yield, 39 mg). 'H NMR (400 MHz, CDCl3) 8 7.61 —7.52
(m, 2H), 7.25 (s, 1H), 7.03 (t, ] = 8.6 Hz, 2H), 5.27 (s, 1H), 5.24 - 5.17 (m, 1H), 5.10 (dd, J=15.0,
5.9 Hz, 2H), 4.79 (d, ] = 10.1 Hz, 1H), 4.67 (t, ] = 6.1 Hz, 1H), 4.38 (s, 1H), 4.29 — 4.19 (m, 3H),
3.99 (dd, J =124, 2.0 Hz, 1H), 3.74 — 3.62 (m, 1H), 2.05 (s, 3H), 2.04 — 2.01 (m, 6H), 1.99 (s,
3H), 1.95 (d, J = 0.7 Hz, 6H). 13C NMR {'H} (101 MHz, CDCl;) 8 191.4, 170.7, 170.4, 170.31,
169.9, 169.5, 169.3, 166.2, 163.7, 159.1, 134.4, 134.4, 131.5, 131.4, 115.6, 115.3, 112.7, 83.0,
76.3,74.0,71.4,69.4,68.0,67.6,62.6,61.7,35.9,20.8,20.7,20.6, 20.6. HRMS (ESI) m/z: [M+H]"
Calcd. for C3;H3sFO;5S 699.1759; found 699.1758.

3-acetoxy-2-(acetoxymethyl)-5-benzoyl-3,4-dihydro-2H-pyran-4-yl)thio)-6-
(acetoxymethyl)tetrahydro-2H-pyran-3,4,5-triyl triacetate (6¢)

ACO OAc
(0]
OAc —
Acoé&s 0
AcO
OAc
6¢c

The compound 6¢ was synthesized according to the general procedure (2.1.2) and purified using
column chromatography over silica gel (60-120 mesh) using pet ether/ethyl acetate (65:35) as
eluent to obtained colorless viscous (75% yield, 27mg). '"H NMR (400 MHz, CDCl;) 6 7.55 - 7.51
(m, 2H), 7.47 — 7.42 (m, 1H), 7.34 (t, J = 7.5 Hz, 2H), 7.28 (s, 1H), 5.29 — 5.25 (m, 1H), 5.23 —
5.18 (m, 1H), 5.11 (td, J = 9.8, 3.2 Hz, 2H), 4.80 (d, J = 10.1 Hz, 1H), 4.68 (t, J = 6.1 Hz, 1H),
439 (d,J=1.4Hz, 1H), 4.25 (d, J= 6.2 Hz, 2H), 4.24 — 4.19 (m, 1H), 3.97 (dd, J=12.4, 2.2 Hz,
1H), 3.67 (ddd, J=9.9, 4.2, 2.3 Hz, 1H), 2.05 (s, 3H), 2.03 (s, 6H), 1.99 (s, 3H), 1.95 (s, 6H). 13C
NMR {!H} (101 MHz, CDCls) 8 193.0, 170.7, 170.5, 170.3, 170.0, 169.5, 169.3, 159.5, 138.2,
131.8, 129.0, 128.3, 112.8, 83.1, 76.2, 74.1, 71.3, 69.4, 68.0, 67.6, 62.6, 61.7, 35.9, 20.8, 20.72,
20.67, 20.6. HRMS (ESI) m/z: [M+H]* Calcd. for C3;H370,5S 681.1853; Found 681.1851.

2-(acetoxymethyl)-6-((-4,5-diacetoxy-6-((-3-acetoxy-2-(acetoxymethyl)-5-(4-fluorobenzoyl)-
3,4-dihydro-2H-pyran-4-yl)thio)-2-(acetoxymethyl)tetrahydro-2H-pyran-3-
yl)oxy)tetrahydro-2H-pyran-3,4,5-triyl triacetate (6d)
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AcO
(0]
AcO ,OAc AcO =
o) AcO
AcO O o S 0
OAc OAcC
6d
F

The compound 6d was synthesized according to the general procedure (2.1.2) and purified using
column chromatography over silica gel (60-120 mesh) using pet ether/ethyl acetate (50:50) as
eluent to obtained colorless viscous (70% yield, 21 mg).

'"H NMR (400 MHz, CDCl;) 6 7.62 (dd, J= 6.8, 5.5 Hz, 2H), 7.32 (s, 1H), 7.10 (t, J = 7.7 Hz,
2H), 5.36 (s, 2H), 5.26 (t,J=9.1 Hz, 1H), 5.20 — 5.09 (m, 2H), 4.96 (dd, /= 10.3, 3.1 Hz, 1H),
4.76 (dd, J=18.3, 8.1 Hz, 2H), 4.52 (dd, /= 12.4, 10.2 Hz, 2H), 4.39 (s, 1H), 4.35 (d, /= 4.9
Hz, 2H), 4.18 — 4.06 (m, 3H), 3.96 — 3.87 (m, 2H), 3.65 (dd, /= 9.9, 4.4 Hz, 1H), 2.16 (s, 3H),
2.13 (s, 3H), 2.10 (d, /= 3.4 Hz, 9H), 2.09 — 2.07 (m, 6H), 2.06 (s, 3H), 1.97 (s, 3H). 3C NMR
(101 MHz, CDCI13) 6 191.31, 170.49, 170.45, 170.40, 170.21, 170.11, 170.01, 169.94, 169.82,
169.14, 163.63, 159.40, 134.49, 131.44, 131.35, 115.55, 115.34, 112.43, 100.99, 82.73, 77.23,
75.84, 74.20, 71.43, 71.04, 70.65, 69.32, 69.14, 67.94, 66.64, 62.90, 61.76, 60.82, 35.45, 20.84,
20.74, 20.66, 20.63, 20.52. HRMS (ESI) m/z: [M+H]* Calcd. for C43Hs5,043FS 987.2614; found
987.2604.

2-((3-acetoxy-5-(hydroxy(phenyl)methyl)-2-methyl-3,4-dihydro-2H-pyran-4-yl)thio)-6-
(acetoxymethyl)tetrahydro-2H-pyran-3,4,5-triyl triacetate (7)

AcO
AcO O
ACOﬁ/S
AcO "O7
AcO Ph

7 OH

The compound 7 was synthesized according to the general procedure (2.1.3) and purified using
column chromatography over silica gel (60-120 mesh) using pet ether/ethyl acetate (40:60) as
eluent to obtained gummy liquid (72 % yield, 14.5 mg).

'"H NMR (400 MHz, CDCl;) 6 7.42 —7.37 (m, 7H), 7.33 (ddd, J=4.5, 3.5, 2.4 Hz, 3H), 6.62 (s,
1H), 6.23 (s, 1H), 5.44 (d, /= 4.0 Hz, 2H), 5.18 (td, J = 9.3, 3.8 Hz, 2H), 5.08 — 4.95 (m, 4H),
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4.74 (ddd, J=9.9, 4.8, 2.3 Hz, 2H), 4.60 (d, J = 10.2 Hz, 1H), 4.53 (d, J= 10.2 Hz, 1H), 4.24
(ddd, J=12.5, 10.9, 4.7 Hz, 2H), 4.09 (dd, J = 12.5, 2.2 Hz, 1H), 4.05 — 3.96 (m, 3H), 3.80 —
3.76 (m, 1H), 3.53 (dddd, J= 10.1, 6.7, 4.7, 2.2 Hz, 3H), 2.11 (s, 3H), 2.09 (s, 3H), 2.08 — 2.06
(m, 9H), 2.05 (s, 3H), 2.02 (d, J = 0.6 Hz, 6H), 2.01 (s, 6H), 1.28 (d, J = 6.2 Hz, 6H). '3C NMR
(101 MHz, CDCl3) 8 170.65, 170.22, 169.94, 169.85, 169.43, 169.40, 169.31, 169.20, 144.12,
142.86, 141.84, 141.50, 128.80, 128.50, 128.29, 127.59, 126.94, 126.05, 114.27, 113.16, 84.95,
84.69, 76.09, 73.87, 73.31, 73.01, 72.23, 71.70, 70.47, 70.41, 70.22, 69.59, 67.99, 67.78, 61.95,
61.62, 43.80, 41.91, 21.00, 20.97, 20.74, 20.70, 20.61, 20.57, 17.38, 17.20. HRMS (ESI) m/z:
[M+H]" Caled. for CooHs4015S 624.1877; found 624.1782.
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I3C NMR {'H} (101 MHz) of 1a in CDCl;
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'H NMR (400 MHz) of 1b in CDCl;
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13C NMR {'H} (101 MHz) of 1b in CDCl;
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'H NMR (400 MHz) of 1¢ in CDCl;
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I3C NMR {'H} (101 MHz) of 1¢ in CDCl;
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'H NMR (400 MHz) of 1d in CDCl;
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13C NMR {'H} (101 MHz) of 1d in CDCl;

(=] Or-mMm N oMmwe=an NOw
o Soa o e N < M Mned Nin Y
N NV VY n MmMmmm o - < & == [=E=-E-]
- ol o - ol o - ~N (-l -] NANAN
| ~- | ~ ~ | SN ~
AcO OAc
AcO =
O
F1d
|
| | A u‘ "l ‘\‘ [}
| It
|
[ | | | |
T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T
210 200 190 180 170 160 150 140 130 120 110 100 920 80 70 60 50 40 30 20 10

f1 (ppm)

S27

r4E+09

r4E+09

r4E+09

r3E+09

r2E+09

r2E+09

r2E+09

r1E+09

r5E+08




'H NMR (400 MHz) of 1e in CDCl;
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I3C NMR {'H} (101 MHz) of 1e in CDCl;
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'H NMR (400 MHz) of 3a in CDCl;
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BC NMR {'H} (101 MHz) of 3a in CDCl;
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Elemental Composition Report

Single Mass Analysis

Tolerance = 100.0 PPM [/ DBE: min = -1.5, max = 50.0
Element prediction: Off

Number of isotope peaks used for i-FIT = 3

Monoisotopic Mass, Even Electron lons

31 formula(e) evaluated with 1 results within limits (up to 3 closest results for each mass)
Elements Used:

C:0-29 H:0-100 0O:0-13 S:0-1

GAL-RHAM-SH QMI DIVISION, CSIR-1IIM JAMMU
Xevo G2-XS QTOF YFC2015

240523_03 8 (0.172)

645.1615
663.4536

623.1794

64.4570

273.0672 803.1509 685.4352

764.5740
351.5708 443.1158

153.0549 973.8767 4027 1820 1178.35

100 200 300 400 500 600 700 800 900 1000 1100
Minimum: -1.5
Maximum: 220 100.0 50.0
Mass Calc. Mass mDa PEM DBE i-FIT Norm Conf (%) Formula
623.1794 623.1798 -0.4 -0.6 12,5 B0B.4 n/a n/a C29 H35 013 8§
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'H NMR (400 MHz) of 3b in CDCl;
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13C NMR{'H} (101 MHz) of 3b in CDCl;
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HRMS data of 3b
Elemental Composition Report
Single Mass Analysis
Tolerance = 100.0 PPM / DBE: min = -1.5, max = 50.0
Element prediction: Off
Number of isotope peaks used for i-FIT = 3
Monoisotopic Mass, Even Electron lons
31 formula(e) evaluated with 1 results within limits (up to 3 closest results for each mass)
Elements Used:
C:0-28 H:0-100 0O:0-13 S:0-1
GAL-XYL-SH QMI DIVISION, CSIR-1IIM JAMMU
Xevo G2-XS QTOF YFC2015
240523 _05 9 (0.209)
1 600.1420
605.0975
6091638 6311458
632.1485
5450757 558.1315 571.1243  589.1251 621.0710 33.1460 8471210 o7 577 683.0403

540 550 560 570 580 580 600 610 620 630 640 650 660
Minimum: -1.5
Maximum: 2,0 100.0 50.0
Mass Calc. Mass mDa FEM DBE i=FIT Norm Conf (%) Formula
602.1638 609.1642 -0.4 -0.7 125 623.2 n/a n/a C28 H33 013
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'H NMR (400 MHz) of 3¢ in CDCl;
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I3C NMR {'H} (101 MHz) of 3¢ in CDCl;
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Elemental Composition Report

Single Mass Analysis

Tolerance = 100.0 PPM / DBE: min = -1.5, max = 50.0
Element prediction: Off

Number of isotope peaks used for i-FIT =3

Monoisotopic Mass, Even Electron lons

31 formula(e) evaluated with 1 results within limits (up to 3 closest results for each mass)

Elements Used:

C:0-29 H:0-100 0:0-13 S:0-1

Rham-Glu-SH Qmi DIVISION, CSIR-IlIIM JAMMU
Xevo G2-XS QTOF YFC2015

060423 _13 12 (0.259)

645.1620

10

623.1799

141.9597 1829858

301.1419 393 2ggq 441.2977 610.1827 723.1042 855.7309 907.2648

100 200 300 400 500 600 700 800 900 1000
Minimum: =1.5
Maximum: 2.0 100.0 350.0
Mass Calc. Mass mDa EPEM DBRE i-FIT Norm Conf (%) Formula
623.1799 623.1798 0.1 0.2 12,5 546.0 n/a n/a C29 H35 013 8
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'H NMR (400 MHz) of 3d in CDCl;
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13C NMR {'H} (101 MHz) of 3d in CDCl;
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HRMS data of 3d

Elemental Composition Report

Single Mass Analysis

Tolerance = 100.0 PPM / DBE: min = -1.5, max = 50.0
Element prediction: Off

Number of isotope peaks used for i-FIT = 3

Monoisotopic Mass, Even Electron lons

27 formula(e) evaluated with 1 results within limits (up to 3 closest results for each mass)

Elements Used:

C:0-26 H:0-100 0:0-11 S:041

Rham-Xyl-SH QMI DIVISION, CSIR-IIIM JAMMU
Xevo G2-XS QTOF YFC2015

060423_17 6 (0.138)

1 573.1526

551.1580

199.0744  259.0822 453.0075 9531.1292
A 1

139.0396 |
T T T T e e e e e
100 200 300 400 500 600 700 800
Minimuams: =D
Maximum: 2.0 o0 S0
Mass Calc. Mass mDa FPM DBE i=-FIT Norm Conf (%) Formula
551.1580 551.1587 -0.7 =-1.3 i 5L 830.2 n/a n/a C26 H31: 011
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'H NMR (400 MHz) of 3e in CDCl;

NOWLMMwWNIDM CUVUMINTITOOHOOONLVLIOLOVOINTAANSHOON ™M Wwo N=ANO
NAITIMMM NOMMON=EI00RREMNNNNNH =S G095 madH-
NNNNNNNN nuoLLNNNNINTTTINNTSTTITSTITSTSTSTT TS NN - oo -
g el LN (2 SVe N
Q/ s
C .
RS L 27
C
3e
MN
ey SHhdhm SCE Kawus &b
ey SaconN- o-rN gHeH  Qoa
N =N O v v v Lo M m (o] ™Mm N

9.5 9.0 8.5 8.0 7.5

7.0 6.5 6.0 5.5 5.0 4.5
f1

S38

r2E+09
r2E+09
r2E+09
r2E+09
r2E+09
r2E+09
r2E+09
r1E+09
r1E+09
r1E+09
r1E+09
r1E+09
r9E+08
r8E+08
r7E+08
r6E+08
r5E+08
r4E+08
r3E+08
r2E+08
r1E+08
ro
r-1E+08

~-2E+08

1.5 1.0 0.5 0.0



I3C NMR {'H} (101 MHz) of 3e in CDCl;
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Elemental Composition Report

Single Mass Analysis

Tolerance = 100.0 PPM / DBE: min =-1.5, max = 50.0

Element prediction: Off
Number of isotope peaks used for i-FIT = 3

Monoisotopic Mass, Even Electron lons

27 formula(e) evaluated with 1 results within limits (up
Elements Used:

C:0-27 H:0-100 O:0-11
RHAM-RHAM-SH

S: 0-1

240523_08 9 (0.208)

to 3 closest results for each mass)

QMI DIVISION, CSIR-IIIM JAMMU
Xevo G2-XS QTOF YFC2015
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. . 199.0753 273.0071 385.1104 131 i l L : 872.7637898.71
L B o e L B B e iy
100 200 300 400 500 600 700 800 90(
Minimum: -1.5
Maximum: 2.0 100.0 S0.0
Mass Calc. Mass mDa EFFM DEE i-FIT MNorm Conf (%) Formula
565.1740 565.1744 -0.4 -0.7 i L 811.1 n/a n/a C27 H33 011
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'H NMR (400 MHz) of 3f in CDCl;
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13C NMR {'H} (101 MHz) of 3f in CDCl;
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HRMS data of 3f
Elemental Composition Report
Single Mass Analysis
Tolerance = 100.0 PPM / DBE: min = -1.5, max = 50.0
Element prediction: Off
Number of isotope peaks used for i-FIT =3
Monoisotopic Mass, Even Electron lons
39 formula(e) evaluated with 1 results within limits (up to 3 closest results for each mass)
Elements Used:
C:0-41 H:0-100 0O:0-15 $S:0-1
GAL- OBZ-GLU SH QMI DIVISION, CSIR-IIIM JAMMU
Xevo G2-XS QTOF YFC2015
240523 _02 12 (0.259)
100 827.1976
o] 805.2157 [828.2009
1 29.2012
D—_ 154.9903 227.1252 430.0706 663.4526 781.1765 43.1768 1055.2960 1130.3142
100 200 300 400 500 600 700 800 900 1000 1100
Minimum: o L
Maximurm : 2.0 100.0: 50.0
Mass Calec. Mass mDa PEM DEE i-FIT Norm Conf (%) Formula
805.2157 805.2166 -0.9 -1.1 21,5 549.2 n/a n/a C41 H41 015
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'H NMR (400 MHz) of 3g in CDCl,
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Hz) of 3g in CDCl;
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HRMS data of 3g
Elemental Composition Report
Single Mass Analysis
Tolerance = 50.0 PPM / DBE: min =-1.5, max = 50.0
Element prediction: Off
Number of isotope peaks used for i-FIT = 3
Monoisotopic Mass, Even Electron lons
102 formula(e) evaluated with 1 results within limits (up to 3 closest results for each mass)
Elements Used:
C:0-43 H:0-100 0:0-23 F:0-1 S:0-1
GAL-SIMPCOPH-GLU-SH QMI DIVISION, CSIR-IIIM JAMMU
Xevo G2-XS QTOF YFC2015
140723 05 9 (0.208)
1 1009.2421
1004.2866|1010.2448
887.2500 1025.2162
513.1061 X100 1026.2190
125.9862 167.0130 331.1019 _ 505.1171 go6 2387yl 718 100 9452455 ; AN n

100 200 300 400 500 600 700 800 900 1000 1100 1200 1300

Minimum: -1.5

Maximum: 220 S0.0 SO0

Mass Calc. Mass mDa EFEM DBE i-FIT Norm Conf (%) Formula
987.2599 987.2604 -0.5 -0.5 Ll 425.7 n/a n/a C43 H52 Q023 F 8
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'H NMR (400 MHz) of 5a in CDCl,
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3¢ NMR {'H} (101 MHz) of 5a in CDCl;
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HRMS data of 5a

Elemental Composition Report

Single Mass Analysis

Tolerance = 100.0 PPM / DBE: min = -1.5, max = 50.0
Element prediction: Off

Number of isotope peaks used for i-FIT = 3

Moncisotopic Mass, Even Electron lons

34 formula(e) evaluated with 1 results within limits (up to 3 closest results for each mass)

Elements Used:

C:0-29 H:0-100 N:0-1 0O:0-14

Rham-Glu-OH QMI DIVISION, CSIR-IIIM JAMMU
Xevo G2-XS QTOF YFC2015

060423_19 12 (0.259)

629.1843

199.0761 607 2020 645.1583
1419504 | 2500072 323.0783 403.0323 707.1269_832.2375 907.2623 982.2759

100 200 300 400 500 600 700 800 900 1000
Minimum: -1.5
Maximum: Ll 100.0 50.0
Mass Calc. Mass mDa EFEM DBE i=FIT Norm Conf (%) Formula
624 .2289 624.2292 =03 =05 3105 587.0 n/a n/a C29 H38 N 014
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'H NMR (400 MHz) of 5b in CDCl;
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3¢ NMR {'H} (101 MHz) of 5b in CDCl;
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HRMS data of 5b

Elemental Composition Report

Single Mass Analysis

Tolerance = 100.0 PPM / DBE: min = -1.5, max = 50.0
Element prediction: Off

Number of isotope peaks used for i-FIT = 3

Monoisotopic Mass, Even Electron lons

34 formula(e) evaluated with 1 results within limits (up to 3 closest results for each mass)
Elements Used:

C:0-29 H:0-100 N:0-1 0:0-14

Rham-Gal-OH QM DIVISION, CSIR-1lIM JAMMU

Xevo G2-XS QTOF YFC2015
060423 _18 7 (0.155)

629.1910

199.0763

31.1901

25909?333110253?13954 587.1740)

128.0629 7071267 oo 5755037.2582

497.1310

100 200 300 400 500 600 700 800 900
Minimum: =-1.5
Maximum: 2+ 100.0 350.0
Mass Calc. Mass mDa EEM DERE i-FIT HNorm Conf (%) Formula
624 2283 624 . 2292 0.1 Q2 11.5 b2 e n/a n/a C29 H38 N 014
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'H NMR (400 MHz) of 5¢ in CDCl;
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13¢ NMR {'H} (101 MHz) of 5¢ in CDCl;
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HRMS data of 5¢

Elemental Composition Report

Single Mass Analysis

Tolerance = 100.0 PPM / DBE: min = -1.5, max = 50.0
Element prediction: Off

Number of isotope peaks used for i-FIT = 3

Monoisotopic Mass, Even Electron lons

38 formula(e) evaluated with 1 results within limits (up to 3 closest results for each mass)

Elements Used:

C:0-31 H:0-100 N:0-1 O:0-16

Gal-Man-UP QMI DIVISION, CSIR-IIIM JAMMU
Xevo G2-XS QTOF YFC2015

060423_16 7 (0.155)

r4E+08
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r 3E+08

r 2E+08
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r1E+08

r 5E+07
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1 682.2349
o] 8.1919
1 6634528 [l689.1943
j 215.0706257.0812 5 4g0g 585.1575
2l 169.0568 765.1314  981.29961016
100 200 300 400 500 600 700 800 900 1001
Minimum: =155
Maximum: 2.0 100.0 50.0
Mass Calc. Mass mDa PEM DBRE i-FIT Norm Conf (%) Formula
BB2.2349 682 .2347 0.2 0.3 125 267.8 n/a n/a C31 H40 N 0Olé
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'H NMR (400 MHz) of 5d in CDCl;
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13¢ NMR {'H} (101 MHz) of 5d in CDCl;
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HRMS data of 5d

Elemental Composition Report

Single Mass Analysis

Tolerance = 100.0 PPM / DBE: min =-1.5, max = 50.0
Element prediction: Off

Number of isotope peaks used for i-FIT = 3

Monoisotopic Mass, Even Electron lons

20 formula(e) evaluated with 1 results within limits (up to 3 closest results for each mass)
Elements Used:

C:0-31 H:0-100 O0:0-16

Gal-Gal-OH QMI DIVISION, CSIR-IIIM JAMMU

Xevo G2-XS QTOF YFC2015
060423_155 (0.121)

687.2023

665.2080

89.1953

215.0709 645.1791
169.0523 331.1030371.0955 526.1343 703.1641 791 0958 0652772 10167
100 200 300 400 500 600 700 800 900 1000
Minimum: o )
Maximum: 2.0 100.0 30.0
Mass Calc. Mass mDa FEM DBE i-FIT Norm Conf (%) Formula
665.2080 665.2082 -0.2 -0.3 b B 698.0 n/a n/a C3l1l H3T Qlé
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'H NMR (400 MHz) of 5e in CDCl;
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3¢ NMR {'H} (101 MHz) of 5e in CDCl;
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Elemental Composition Report
Single Mass Analysis
Tolerance = 100.0 PPM / DBE: min = -1.5, max = 50.0
Element prediction: Off
Number of isotope peaks used for i-FIT = 3
Monoisotopic Mass, Even Electron lons
33 formula(e) evaluated with 1 results within limits (up to 3 closest results for each mass)
Elements Used:
C:0-29 H:0-100 0©0:0-14 Na:0-1
GAL-RHAM- OH QM DIVISION, CSIR-IIIM JAMMU
Xevo G2-XS QTOF YFC2015
240523 _06 9 (0.208)
100— 629.1843
] 624.2288
%_.
1 30.1879
1 198.0755
& 154.0005 | 250.0064 3230779 403.0324 613.2094 907 266
100 200 300 400 500 600 700 800 900
Minimum: i
Maximum: D 100.0 50.0
Mass Cale. Mass mDa PEM DEE i-FIT Norm Conf (%) Formula
£29.1843 629.1846 -0.3 -0.5 12.5 676.6 n/a n/a C29 H34 014 Na
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'H NMR (400 MHz) of 5f in CDCl;
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3¢ NMR {'H} (101 MHz) of 5f in CDCl;
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HRMS data of 5f

Elemental Composition Report

Single Mass Analysis

Tolerance = 100.0 PPM / DBE: min = -1.5, max = 50.0
Element prediction: Off

Number of isotope peaks used for i-FIT = 3

Monoisotopic Mass, Even Electron lons

23 formula(e) evaluated with 1 results within limits (up to 3 closest results for each mass)
Elements Used:

C:0-43 H:0-53 0:0-24

GAL-LAC-UP QM DIVISION, CSIR-IIIM JAMMU
Xevo G2-XS QTOF YFC2015

240523_07 12 (0.259)

975.2742

76.2773

659.1790 991.2493

953.2914

4 2271252

154.990. 393.2973 496.1225

100 200 300 400 500 600 700 800 900 1000 1100
Minimum: i e
Masximum: 250 100.0 S50.0
Mass Calc. Mass mDa EEM DEE i-FIT Norm Conf (%) Formula
953.2914 953.2927 -1.3 -1.4 Leh 562.3 n/a n/a C43 HS53 024
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'H NMR (400 MHz) of 6a in CDCl;
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I3C NMR {'H} (101 MHz) of 6a in CDCl;
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f1 (ppm)
HRMS data of 6a
Elemental Composition Report
Single Mass Analysis
Tolerance = 100.0 PPM / DBE: min = -1.5, max = 50.0
Element prediction: Off
Number of isotope peaks used for i-FIT = 3
Monoisotopic Mass, Even Electron lons
37 formula(e) evaluated with 1 results within limits (up to 3 closest results for each mass)
Elements Used:
C:0-32 H:0-100 0:0-16 S:041
GAL-4 METH-GLU QMI DIVISION, CSIR-1IM JAMMU
Xevo G2-XS QTOF YFC2015
240523_04 12 (0.259)
1 733.1774
734.1799
735.1787
245.0808 3830611 536.1644610.1830  660.1843 8111202 g0g.2587980.2776 1095

300 400 500 600 700 800 900 1000 1

Minimum: -1.5

Maximum: 2.0 I00.0: 5Q.0

Mass Calc. Mass mDa PPM DEBE i-FIT Norm Conf (%) Formula

2 o i 711,1959 -0.6 -0.8 .5 603.9 n/a n/a C32 H39%9 016 S
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'H NMR (400 MHz) of 6b in CDCl;
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13C NMR {'H} (101 MHz) of 6b in CDCl;
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HRMS data of 6b
Elemental Composition Report

Single Mass Analysis

Tolerance = 100.0 PPM / DBE: min = -1.5, max = 50.0
Element prediction: Off

Number of isotope peaks used for i-FIT = 3

Monoisotopic Mass, Even Electron lons

68 formula(e) evaluated with 1 results within limits (up to 3 closest results for each mass)

Elements Used:

C:0-31 H:0-100 0O:0-15 F:0-1 S:041

GAL-4F-GLU-SH QMI DIVISION, CSIR-IIIM JAMMU
Xevo G2-XS QTOF YFC2015

240523_09 21 (0.431)

721.1578

10

699.1758

g29.0567 10914663 1429,

200 300 400 500 600 700 800 900 1000 1100
Minimum: =ka
Maximum: 2.0 10000 50,0
Mass Calc. Mass mDa EBEM DBRE i-FIT Norm Conf (%) Formula
699.1758 699.1759 =-0.1 -0.1 4 b bRt 640.5 n/a n/a C31 H36 Q15 F 8
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'H NMR (400 MHz) of 6¢ in CDCl;
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I3C NMR {'H} (101 MHz) of 6¢ in CDCl;
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HRMS data of 6¢

Elemental Composition Report

Single Mass Analysis

Tolerance = 100.0 PPM / DBE: min = -1.5, max = 50.0
Element prediction: Off

Number of isotope peaks used for i-FIT = 3

Monoisotopic Mass, Even Electron lons

35 formula(e) evaluated with 1 results within limits (up to 3 closest results for each mass)

Elements Used:

C:0-31 H:0-100 0:0-15 S:0-1

GAL-GLU-SH QMI DIVISION, CSIR-IIIM JAMMU
Xevo G2-XS QTOF YFC2015

240523_109 (0.208)

1 703.1672
681.1851
04.1699
05.1689
154.9904 531 1095, 368.0555  536.1652 720.1442  832.2410  ggq 5575 11214762 1203
200 300 400 500 600 700 800 900 1000 1100 1200

Minimum: -1.5
Maximum: 2.0 100.0 50.0
Mass Calc. Mass mDa PEM DEBE i-FIT Norm Conf (%) Formula
bB1.1851 681.1853 -0.2 -0.3 [ Fh e88.8 n/fa nfa C31 H3! 013 S
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'H NMR (400 MHz) of 6d in CDCl;
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13C NMR {'H} (101 MHz) of 6d in CDCl;
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HRMS data of 6d

Elemental Composition Report

Single Mass Analysis

Tolerance = 50.0 PPM / DBE: min = -1.5, max = 50.0
Element prediction: Off

Number of isotope peaks used for i-FIT = 3

Monoisotopic Mass, Even Electron lons

102 formula(e) evaluated with 1 results within limits (up to 3 closest results for each mass)

Elements Used:

C:0-43 H:0-100 0:0-23 F:0-1 S:01

GAL-COPH-4F-GAL-SH QMI DIVISION, CSIR-IlIIM JAMMU
Xevo G2-XS QTOF YFC2015

140723_04 4 (0.104)

1009.2435

712.2119 1011.2463

141.9589 182.9856331 i

100 200 300 400 500 600 T00 800 900 1000 1100 1200
Minimum: =15
Maximum: A 50.0 50.0
Mass Calc. Mass mDa PEM DEBE i-FIT Norm Conf (%) Formula
987.2614 987.2604 10 1.0 1.5 404.4 n/a n/a C43 H52 Q023 F 5
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'H NMR (400 MHz) of 7 in CDCl;
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13C NMR {'H} (101 MHz) of 7 in CDCl;
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2D NMR DATA

HSQC of compound 6¢

NOESY relation

NOESY relation

HSQC table of compound 6c¢

1H 13c
1 H-1=7.28 (s, 1H) 159.6
2 (q) 112.8
3. H-3=4.39 (d,J=1.4 Hz, 1H) 35.8
4. H-4= 5.27 (m, 1H) 67.6
5 H-5=4.22 (dd, J = 12.5, 4.3 Hz, 1H) 61.5
6. H-6=3.97 (dd, J = 12.4, 2.2 Hz, 1H) 61.7
1. H-1’= 4.80 (d, J = 10.1 Hz, 1H) 83.3
2. H-2’=5.20 (d, J = 9.2 Hz, 1H) 74.0
3. H-3'=3.67 (ddd, J =9.9, 4.2, 2.3 Hz, 1H) 76.3
4, H-2" & H-4’=5.11 (td, J = 9.8, 3.2 Hz, 2H) 69.3 &67.9
5. H-5'=4.68 (t,J = 6.1 Hz, 1H) 71.1
6. H-6'=4.25 (d, J = 6.2 Hz, 1H) 62.7
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NOESY relation

HSQC table of compound 3¢

H-6’a= 4.08 (dd, J= 12.5, 1.9 Hz, 1H)

H 13C

1. H-1=7.16 (s, 1H) 158.1

2. (a) 117.8

3. H-3= 4.54 (d, J=4.9 Hz, 1H) 40.5

4. H-4= 4.78 (dd, J = 10.4, 4.9 Hz, 1H) 70.8

5. H-5= 4.14 (m, 1H) 72.0

1. H-1’=5.07 (dt, J= 9.6, 4.6 Hz, 1H) 87.0

2. H-2’=5.07 (dt, J= 9.6, 4.6 Hz, 1H) 68.0
3. H-3'=4.94 (dd, J=10.2, 9.2 Hz, 1H) 70.5
4, H-4'=5.23 (t,J=9.3 Hz, 1H) 73.8
5. H-5’=3.77 (ddd, J = 10.1, 4.3, 1.9 Hz, 1H) 75.8
6. H-6’a= 4.36 (dd, J = 12.5, 4.3 Hz, 1H) 61.8
61.8
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AcO

9 OAc
5 OAc OAc
AcO >/ H[1'" Hs
COPR
5a
NOEg( relation
HSQC table of compound Sa
H (5) 13C

1. 592 (t,J=1.2 Hz, 1H) 97.4
2. -

3. 6.33 (dd,J=3.4, 1.1 Hz, 1H) 134.6
4. 5.26 (m, 1H) 68.1
S. 3.99 (dd, J=6.5,5.7 Hz, 1H) 71.6
6. - 194.3
1. 4.86 (d, J=8.0 Hz, 1H) 101.7
2. 4.92 (dd, J=9.3, 8.1 Hz, 1H) 70.9
3. 5.18 (m, 1H) 72.7
4'. 5.05 (m, 1H) 68.3
5. 3.77 (m, 1H) 72.0
6. 4.28 (dd,J=12.2,4.9 Hz, 1H) 62.0
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NOESY relation

HSQC table of compound Se

1H (5) 13C
1. 7.39(m, 3H) 161.3
2, =
3. 4.84 (d,J=2.4 Hz, 1H) 63.3
4. 5.07 (m, 2H) 64.2
5. 4.48 — 4.42 (m, 1H) 71.8
6. He,=4.30 (dd, J=11.8, 7.4 Hz, 1H) and 62.1

Hep=4.22 (dd, J=11.8, 5.1 Hz, 1H)

1. 5.12-5.10 (m, 1H) 95.53
2. 5.15 (dd, J= 3.4, 1.7 Hz, 1H) 69.9
3. 5.07 (m, 2H) 69.2
4 4.98 (t, J=10.0 Hz, 1H) 70.7
5. 3.82 (m, 1H) 67.2
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COSY of 6¢
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NOESY of 6¢
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HSQC of 6¢
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HMBC of 6¢
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COSY of 3¢
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NOESY of 3¢
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HSQC of 3¢
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HMBC of 3¢
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COSY of 5a
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NOESY of S5a

AcO

\ ©

5a

AcO

OAc

Ph

OAc

OAc

S79

T

5.0

T T T

4.5
f2 (ppm)

4.0

T

3.5

T

3.0

T

2.5

T

2.0

T

1.5

T

1.0

T

0.5




HSQC of 5a
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HMBC of 5a
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COSY of 5¢
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NOESY of 5¢
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HSQC of 5¢
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