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1. Materials and methods

The chemical reagents were purchased from Sigma-Aldrich, Alfa Aesar and Acros and were used as received without further puri-
fication. IR spectra were obtained using a Bruker FT-IR spectrometer. 'H NMR spectra were recorded using a Bruker Avance DPX
300 at 300 MHz. 13C NMR spectra were recorded using a Bruker Avance DPX 300 at 75.47 MHz. Samples were measured using
deuterated chloroform CDCls, unless indicated. "H NMR multiplicities were designated as singlet (s), doublet (d), doublet of dou-
blet (dd), triplet (t), quartet (q), multiplet (m). Waters Q-TOF Premier mass spectrometer (ESI) was used to obtain high resolution
mass spectra. Analytical TLC was performed using Merck 60 F254 precoated silica gel plates (0.2 mm thickness) and visualized
using UV at 254 nm or stained using p-anisaldehyde solution and heated. p-Anisaldehyde staining solution is prepared from
scratch with p-anisaldehyde, acetic acid, sulfuric acid and ethanol.! Column chromatography was performed using Merck silica gel
(230-400 mesh).

Synthesis of compounds 2-62

2,1":4,6-di-O-isopropylidene sucrose 2

The synthesis of 2,1":4,6-di-O-isopropylidene sucrose (diacetonide 2) was accomplished according to Panda et. al. modified process
of Falkenhagen et. al. ¢

Drierite® (36.0 g) was added to dry DMF (700 mL) and the mixture
der nitrogen atmosphere for an hour. Drierite® was removed by

was stirred un-
vacuum filtra-
tion and the solvent was collected. Finely grinded sucrose 1 (65.0 g, 190 mmol was
then added to the filtered dry DMF and the mixture was stirred
atmosphere for 30 minutes to ensure dissolution of sucrose. 2-
pene (86.0 mL, 898 mmol) and p-TsOH (82.0 mg, 0.431 mmol) were

mixture which was stirred for a week under inert atmosphere. Sub-

under nitrogen
Methoxypro-

added to the
sequently, the

reaction mixture was quenched with the addition of NEts (7.00 mL). DMF was evap-

Diacetonide 2
orated under reduced pressure and the yellow gum obtained was then suspended

in EtOAc (400 mL). After 10 minutes, the solution was filtered. The filtrate was then dried over anhydrous MgSOs, evaporated and
the crude product obtained was subjected to purification using column chromatography with pure EtOAc as the eluent. Diace-
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tonide 2 was obtained as the major product in (52 g, 65% yield). Analytical data of diacetonide 2 corresponded to the literature val-

ues.z5

Synthesis of 4’,6’-O-tetraisopropyldisilyl-2,1":4,6-di-O-isopropylidene sucrose 3

The synthesis of TIPDS-diacetonide 3 was accomplished accord- ing to the litera-
and 1,3-

pyridine (5.0 ml)

ture procedure.>” A mixture of diacetonide 2 (1.00 g, 2.37 mmol)
dichloro-1,1,3,3-tetraisopropyldisiloxane (832 pL, 2.61 mmol) in
was stirred at room temperature for 6 hours. Pyridine was re- moved  under
reduced pressure and the crude product was purified using sili- ca gel column
diacetonide 3

for TIPDS-

chromatography using Hexane/EtOAc (3:2) as eluent. TIPDS-
was obtained as white solid (1.18g, 75% yield). Analytical data

diacetonide 3 corresponded to the literature values®.

General procedure for acylation of TIPDS-diacetonides 4, 5, 6,7, 8,9 and 10

To a stirred solution of TIPDS-diacetonide 3 (300 mg, 0.452 mmol) and DMAP (11 mg, 0.09 mmol) in CH2Cl2 (100 mL) was added
(substituted) cinnamic acids (1.81 mmol) and EDC (347 mg, 1.81 mmol) at room temperature. The reaction mixture was left to stir
for a period of time. After completion (TLC), it was then washed with distilled water (3 x 30 ml), the organic phase was dried over
anhydrous MgSOs, filtered and evaporated under reduced pressure. The crude product was purified using silica gel column chro-
matography using Hexane/EtOAc (4:1) as eluent. This general procedure was used to prepare compounds 4, 5, 6,7, 8, 9 and 10, and
also gave compounds 11, 12, 13, 14, 15, 16 and 17 side products.

3,3’-di-O-cinnamoyl-4’,6’-O-tetraisopropyldisilyl-2,1:4,6-di-O-isopropylidene sucrose 4

Following the general procedure, the reaction using cinnamic acid (268 mg, 1.81 mmol) gave the required compound 4 (201 mg,
48%) and along with 11 (126 mg, 35%) as white solids.

Analytical data for compound 4:'"H NMR (300 MHz, CDCls): TIPDS: d 0.82-1.09 (m, 28H, 4 x H-a, 8 x (CH3)2CSi ); isopropylidene
rings: 0 1.32-1.42 (m, 12H, 2 x (CH3)2C) ); sucrose unit: 5 3.50 (d, |
=12 Hz, 1H, H-1"), 3.65- 3.71 (m, 2H), 3.82-3.94 . (m, 7H), 4.12-
4.16 (m, 1H), 4.65 (t, 1H, | = 9 Hz, H-4’), 5.18 (d, 1H, ] = 8 Hgz,
H-3), 5.26 (t, 1H, | = 16.5 Hz, H-3), 5.94 (d, 1H, | = 4 Hz, H-1);
aromatic and alkenyl protons: d 6.34 (d, 1H, | = 16 Hz, H-a'),
6.55 (d, 1H, | = 16 Hz, H-a"), 7.28-7.59 (m, 11H, H-b, H-c¢, H-c?,
H-d, H-d", H-e, H-e", H-f, H-f" H-g, H-g"), 7.77 (d, 1H, J = 16
Hz, H-b"); 3C NMR (75.5 MHz, CDCls): d 11.2, 12.6, 13.0, 13.5,
14.3, 17.1, 17.2, 17.3, 17.6, 17.7, 17.8, 19.2, 22.9, 13.9, 24.1, 25.6,
29.1, 29.2, 29.9, 30.6, 38.9, 62.5, 64.2, 66.2, 66.4, 68.4, 71.2, 71.9,
72.0, 78.9, 81.5, 91.3, 99.8, 101.3, 102.8, 117.3, 118.3, 128.2,
128.3, 128.8, 129.0, 129.1, 130.4, 130.6, 131.1, 132.6, 134.6,
144.9, 146.8, 166.1, 166.7, 168.0.

Analytical data for compound 11: The "H NMR data of com-

pound 11 corresponded to our previously ob- tained data
thus confirming the identity of the compound.3

Synthesis of 3,3’-di-O-(4-tert- butyldime-
thylsiloxycinnamoyl)-4’,6"-O- tetrai-
sopropyldisilyl-2,1":4,6-di-O-isopropylidene sucrose 5

Following the general procedure, OTBS-coum acid (synthe-

sized from the experimental procedure as shown in section
2.2) (503 mg, 1.81 mmol) was added to the solu-
fication, two products, compounds 5 and 12

white solid compound in 37% (198 mg) and 49%

tion. After puri-
were obtained as
(205 mg) yield

2

12



respectively.

Analytical data for compound 5: : "H NMR (300 MHz, CDCls): TBS protons: d 0.19-0.22 (m, 12H), 1.13-1.21 (m, 18H); TIPDS: & 0.89-
1.09 (m, 28H, 4 x H-a, 8 x (CH3)2CSi ); isopropylidene rings: & 1.39-1.47 (m, 12H, 2 x (CHs)2C)); sucrose unit: d 3.54 (d, ] =12 Hz, 1H,
H-1’), 3.71-3.78 (m, 2H), 3.85-4.01 (m, 7H), 4.18-4.22 (m, 1H), 4.68 (t, 1H, | = 14 Hz, H-4’), 5.23 (d, 1H, ] = 8 Hz, H-3), 5.30 (t, 1H, | =
18.5 Hz, H-3), 5.97 (d, 1H, ] = 4 Hz, H-1); aromatic and alkenyl protons:, 6.26 (d, 1H, ] = 16 Hz, H-a’), 6.46 (d, 1H, | = 16 Hz, H-a"),
6.80-7.54 (m, 9H, H-b, H-c¢, H-c", H-d, H-d", H-f, H-f' H-g, H-g"), 7.78 (d, 1H, ] = 16 Hz, H-b"); 3*C NMR (75.5 MHz, CDCls): d -
448, -4.18,13.0, 13.5, 17.1, 17.2, 17.6, 17.7, 17.8, 18.0, 18.4, 19.2, 23.2, 24.1, 25.6, 25.8, 25.9, 29.1, 29.2, 30.6, 38.9, 62.5, 64.2, 66.3, 66.5,
71.1,72.0, 81.5,91.3, 99.8, 101.3, 102.8, 114.9, 116.0, 118.0, 120.7, 128.0, 129.8, 129.9, 130.5, 144.6, 145.1, 146.6, 158.0, 158.2, 166.4, 167.0.

Analytical data for compound 12: The '"H NMR data of the compound was compared with literature values® and confirmed to be
12.

Synthesis of 3,3’-di-O-(4-tert-butyldimethylsiloxy-3-methoxycinnamoyl)-4’,6’-O-tetraisopropyldisilyl-2,1":4,6-di-O-
isopropylidene sucrose 6

Following the general procedure, OTBS-feru acid (synthesized from the experimental procedure as shown in section 2.2) (557 mg,
1.81 mmol) was added to the solution. After purification, two products, compounds 6 and 13 were obtained as white solid com-
pound in 30% (169 mg) and 35% (151 mg) yield respectively.

Analytical data for compound 6: '"H NMR (300 MHz, CDCls): TBS protons: d 0.10-0.13 (m, 12H), 1.18-1.27 (m, 18H); TIPDS: d 0.86-
1.05 (m, 28H, 4 x H-a, 8 x (CH3)2CSi ); isopropylidene rings: d 1.33-1.54 ( m, 12H, 2 x (CH3)2C) ); methoxy and sucrose unit: d 3.50 (d,
J =12 Hz, 1H), 3.69- 3.74 (m, 2H), 3.77-3.84 (m, 6H, 3 x H-l’, 3 x H-
h?"), 3.94-3.99 (m, 5H), 4.15-4.18 (m, 1H), 4.65 (t, 1H, ] = 13 Hz, H-4),
5.20 (d, 1H, ] = 8 Hz, H-3"), 5.30 (t, 1H, ] = 19 Hz, H- 3), 595 (d, 1H, |
=4 Hz, H-1); aromatic and alkenyl protons: & 6.21 (d, 1H, J =16 Hz,
H-a%), 6.41 (d, 1H, J = 16 Hz, H-a"), 6.80-7.12 (m, 6H, H-¢, H-¢", H-d,
H-d", H-g, H-g"), 7.51 (d, 1H, | = 16 Hz, H-b)), 7.71 (d, 1H, =16 Hz,
H-b"); BC NMR (75.5 MHz, CDCls): d -4.42, -3.39, 12.6, 13.0, 13.5,
14.3,17.1, 17.2, 17.6, 17.7, 17.8, 18.7, 19.1, 23.2, 24.2, 25.6, 259, 29.2,
30.6, 55.6, 55.7, 64.2, 66.3, 71.0, 72.0, 81.5, 91.3, 99.8, 101.3, 102.8,
111.0, 111.5, 115.0, 121.2, 121.3, 122.4, 123.1, 128.6, 145.0, 146.9,
147.7,147.9, 151.4, 166.3, 167.0.

Analytical data for compound 13: The 'H NMR
pound was compared with literature values® and
13.

data of the com-
confirmed to be

Synthesis of 3,3’-di-O-(4-tert- butyldime-
thylsiloxy-3,5-dimethoxycinnamoyl)-4’,6’-O- tetrai-
sopropyldisilyl-2,1":4,6-di-O-isopropylidene sucrose 7

Following the general procedure, OTBS-sinap acid  (synthe-

sized from the experimental procedure as shown
(612 mg, 1.81 mmol) was added to the solution.
tion, two products, compounds 7 and 14 were
white solid compound in 22% (130 mg) and 27%
respectively.

Analytical data for compound 7: 'H NMR (300
TBS protons: & 0.09- 0.12 (m, 12H), 1.06, 1.10, 1.12
TIPDS: & 0.86- 1.02 (m, 28H, 4 x H-a, 8 x
isopropylidene rings: & 1.35-1.46 ( m, 12H, 2 x
methoxy and sucrose unit: d 3.52 (d, 1H, | = 12.5
(m, 2H), 3.74-3.83 (m, 12H, 6 x H-h’, 6 x H-h"),

in section 2.2)
After purifica-
obtained as
(120 mg) yield

MHz, CDCls):
(m, 18H);
(CHs)CSi );
(CH5):C) )i
Hz), 3.68-3.71
3.85-3.97 (m,



5H), 4.15-4.20 (m, 1H), 4.64 (t, 1H, ] = 13 Hz, H-4"), 5.22 (d, 1H, | = 8 Hz, H-3'), 5.33 (t, 1H, ] =19 Hz, H-3), 5.97 (d, 1H, ] =4 Hz, H-1);
aromatic and alkenyl protons:  6.24 (d, 1H, | = 16 Hz, H-a), 6.42 (d, 1H, ] = 16 Hz, H-a"), 6.68 (s, 2H, H-c, H-g'), 6.82 (s, 2H, H-c"",
H-g"), 7.50 (d, 1H, ] =16 Hz, H-b'), 7.70 (d, 1H, ] = 16 Hz, H-b"); 3C NMR (75.5 MHz, CDCls): d -4.43, -4.40, 13.6, 17.1, 17.2, 17.3, 17.6,
17.7,17.8, 18.9, 19.0, 19.1, 24.2, 25.6, 25.9, 26.0, 29.1, 29.2, 30.6, 38.9, 55.9, 56.0, 62.5, 64.1, 66.4, 71.0, 72.0, 81.6, 91.3, 99.8, 101.4, 102.8,
105.5, 106.1, 115.2, 116.0, 127.2, 127.3, 137.1, 137.2, 145.4, 147.2, 151.9, 152.0, 166.3, 166.9.

Analytical data for compound 14: The '"H NMR data of the compound was compared with literature values® and confirmed to be
14.

Synthesis of 3,3’-di-O-(3,4-di-tert-butyldimethylsiloxycinnamoyl)-4’,6’-O-tetraisopropyldisilyl-2,1":4,6-di-O-isopropylidene
sucrose 8

Following the general procedure, OTBS-caff acid (synthesized from the experimental procedure as shown in section 2.2) (738 mg,
1.81 mmol) was added to the solution. After purification, two products, compounds 8 and 15 were obtained as white solid com-
pound in 34% (222 mg) and 27% (129 mg) yield respectively.

Analytical data for compound 8: '"H NMR (300 oTBS MHz, CDCls):
TBS: d 0.18-0.19 (m, 24H), 0.87-1,12 (m, 36H); TIPDS: & 0.87-
1.12 (m, 28H, 4 x H-a, 8 x (CH3)2CSi ); isopropy- lidene rings: ©
1.36-1.46 (m, 12H, 2 x (CH3)2C) ); sucrose unit: d 353 (d, 1H, | =
12.5 Hz), 3.70-3.73 (m, 2H), 3.85-4.01 (m, 5H), 418-422 (m,
1H), 4.65 (t, 1H, J = 14 Hz, H-4"), 5.16 (d, 1H, J =8 Hz, H-3'), 5.29
(t, 1H, J=19 Hz, H-3), 5.97 (d, 1H, ] =4 Hz, H-1); aromatic  and
alkenyl protons: 0 6.17 (d, 2H, ] = 16 Hz, H-a, H- al), 6.77-6.83 (m,
2H, H-g, H-g"), 6.96-7.10 (m, 4H, H-c, H-c", H-f, H-fV), 747 (d,
1H, ] =16 Hz, H-b'), 7.68 (d, 1H, ] = 16 Hz, H-b"); 13C NMR (75.5
MHz, CDCL): 9-4.67, -4.11, -4.06, -4.02, 11.1, 12.3, 8 otEs 14.1, 16.9, 17.0,
17.4, 17.5, 17.8, 18.4, 18.5, 22.8, 24.0, 25.7, 25.9, ' 26.0, 31.3, 38.9,
62.6, 66.8, 68.5, 72.0, 81.1, 91.1, 99.8, 101.0, 103.1, 114.8, 117.7,
120.3,121..1, 122.5, 128.1,145.2, 147.9, 149.6, 166.4, 167.1.

Analytical data for compound 15: The 'H NMR
compound was compared with literature val-

data of the
ues® and con-

firmed to be 15.
Synthesis of 3,3’-di-O-(3,4- dimethox-
ycinnamoyl)-4’,6’-O-tetraisopropyldisilyl-2,1":4,6-di- ‘ O-

isopropylidene sucrose 9

thesized from
(376 mg, 1.81
two products,

Following the general procedure, diOMe acid (syn-

the experimental procedure as shown in section 2.2)

mmol) was added to the solution. After purification, "
compounds 9 and 16 were obtained as white solid \ v
29% (137 mg) and 55% (212 mg) yield respectively.

compound in

/ ) CDCls): TIPDS:
4< 7a/ ylidene rings: ®
' crose unit: O
12.5 Hz), 3.70-
H-4’), 5.23 (d,
1H, | = 4 Hz,
16 Hz, H-a’),
H-g"), 7.01-7.06

Analytical data for compound 9: '"H NMR (300 MHz, O\
0 0.88-1.12 (m, 28H, 4 x H-a, 8 x (CH3)2CSi ); isoprop- u
1.36-1.46 ( m, 12H, 2 x (CHs)2C) ); methoxy and su-
3.88-3.90 (m, 12H, 6 x H-h’, 6 x H-h"), 3.51 (d, 1H, ] =

3.76 (m, 2H), 3.95-4.01 (m, 8H), 4.65 (t, 1H, ] = 13.5 Hz,

1H, J=8 Hz, H-3'), 5.33 (t, 1H, ] =19 Hz, H-3), 5.97 (d,

H-1); aromatic and alkenyl protons: d 6.25 (d, 1H, | =

6.45 (d, 1H, ] = 16 Hz, H-a"), 6.80-6.87 (m, 2H, H-g/,




(m, 2H, H-¢, H-f), 7.16-7.19 (m, 2H, H-c", H-f"), 7.37 (d, 1H, ] = 16 Hz, H-b"), 7.74 (d, 1H, ] = 16 Hz, H-b"); ®C NMR (75.5 MHz
CDCL): 5 12.0, 12.4 13.3, 16.1, 16.2, 16.6, 16.8, 16.9, 17.6, 18.2, 19.0, 25.4, 28.3, 55.2, 55.9, 56.0, 64.1, 65.3, 66.5, 70.1, 82.6, 87.2, 91.1, 92.8,
95.7,98.9,99.7,100.4, 101.2, 101.8, 102.6, 108.6, 110.2, 111.0, 114.9, 122.3, 126.8, 137.6, 145.7, 148.4,149.2, 151.1, 166.1, 166.8.

Analytical data for compound 16: The '"H NMR data of the compound was compared with literature values® and confirmed to be

16.

Synthesis of 3,3’-di-O-(3,4,5-
ycinnamoyl)-4’,6’-O-tetraisopropyldisilyl-
isopropylidene sucrose 10

Following the general procedure, triOMe acid
from the experimental procedure as shown in
mg, 1.81 mmol) was added to the solution.
tion, two products, compounds 10 and 17
as white solid compound in 34% (170 mg)
mg) yield respectively.

Analytical data for compound 10: 'H NMR
CDCls): TIPDS: d 1.00-1.02 (m, 28H, 4 x H-a, 8
isopropylidene rings: d 1.33-1.46 (m, 12H, 2 x
methoxy and sucrose unit: & 3.80- 4.01 (m,
x H-h"), 3.52 (d, 1H, ] = 12.5 Hz), 3.67-3.74 (m,
(m, 10H), 4.64 (t, 1H, ] = 13.5 Hz, H-4"), 5.23 (d,
3),5.32 (t, 1H, J =18 Hz, H-3),5.97 (d, 1H, | =
omatic and alkenyl protons: d 6.27 (d, 1H, | =
6.47 (d, 1H, ] = 16 Hz, H-a"), 6.70 (s, 2H, H-c/,
2H, H-c", H-g"), 7.50 (d, 1H, | = 16 Hz, H-b’"),
16 Hz, H-b"); BC NMR (75.5 MHz, CDCls): d
13.5,13.6,17.1,17.2,17.3,17.6, 17.7, 17.8, 19.2,

trimethox-
2,1":4,6-di-O-

(synthesized

section 2.2) (430
After purifica-
were obtained
and 36% (144

(300 MHz,
x (CHs3)CSi );
(CH)C) )
18H, 9 x H-h’, 9
4H), 3.95-4.07
1H, ] =8 Hz, H-
4 Hz, H-1); ar-
16 Hz, H-a’),
H-g'), 6.85 (s,
771 (d, 1H, | =
12.7, 13.0, 13.2,
19.3, 25.6, 29.2,

31.1, 56.4, 61.2, 62.5, 64.2, 71.2, 72.0, 73.2, 91.4, 91.9, 99.9, 101.4, 102.8, 103.0, 105.5, 106.0, 106.3, 115.5, 117.3, 129.7, 130.1, 130.2, 147.7,
153.6, 153.7, 166.1, 167.2, 167.5 .

Analytical data for compound 17: The '"H NMR data of the compound was compared with literature values® and confirmed to be
17.

1.2.3.3 General procedure for the deprotection of TIPDS / TBS groups

The TIPDS / TBS protected compound was dissolved in pyridine (1.0 mL) at room temperature by stirring. Subsequently, NEts and
a solution of 1.56 M 3HF-NEts in pyridine were added to the above solution and the reaction mixture was left to stir for 12 hours.
Upon completion (TLC), pyridine was evaporated under reduced pressure, and the crude mixture was subjected to silica gel chro-
matographic purification using Hexane/EtOAc (2:3) as eluent. The general procedure was used to prepare 3,3’-cinn 18, 3,3’-coum 19,
3,3’-feru 20, 3,3’-sinap 21, 3,3'-caff 22, 3,3’-diOMe 23 and 3,3’-triOMe 24 were obtained.

1.2.3.3.1 Synthesis of 3,3’-di-O-cinnamoyl-2,1’-di-O-isopropylidene sucrose, 3,3’-cinn 18

Following the general procedure, deprotection of compound 11 (80 mg, 0.09 mmol) using NEts (24 pL, 0.17 mmol) and 1.56 M
3HEF-NEts (167 L, 0.26 mmol) gave compound 18 as a white solid (41 mg, 67 % yield).

Analytical data for 3,3’-cinn 18: mp 57-59 °C;"H NMR (300 MHz,
CDCls): isopropylidene rings: © 1.26-1.46 (m, 12H, 2 x ‘ (CHs)2C));  su-
crose unit: o 3.52-3.56 (m, 1H, H-1"), 3.63-3.81 (m, 4H, H-2, H-4, H-6,
H-6"), 3.83, 3.85-3.98 (m, 3H, H-5, H-6, H-6"), 4.07-4.16 (m, 2H, H-1’, H-
57),4.90 (t, 1H, ] = 14.5 Hz, H-4’), 4.96 (d, 1H, ] = 8 Hz, H-3'), 547 (t, 1H,
J =19 Hz, H-3), 6.25 (d, 1H, J = 4 Hz, H-1); aromatic and alkenyl

5




protons: © 6.43 (d, 1H, ] = 16 Hz, H-a), 6.62 (d, 1H, ] = 16 Hz, H-a"’), 7.36-7.40 (m, 6H, H-d, H-d", H-¢, H-e?, H-f, H-f1), 7.50-7.70 (m,
5H, H-b, H-c, H-c", H-g, H-g") 7.89 (d, 1H, | = 16 Hz, H-b"); 3C NMR (75.5 MHz, CDCls): d 19.2, 24.2, 25.5, 29.2 (4 x (CH3)2C), 61.7
(C-6), 62.2 (C-5), 64.6 (C-6'), 66.6 (C-1'), 71.0 (C-3), 71.6 (C-4), 71.8 (C-2), 72.3 (C-4'), 81.5 (C-3'), 85.0 (C-5'), 91.5 (C-1), 100.0, 101.9 (2 x
(CHs)2C), 104.0 (C-2'), 116.8, 118.2 (C-a’, C-a"), 128.3, 129.1 (C-¢’, C-¢¥, C-g’, C-gV, C-d’, C-dV, C-f’, C-fV), 130.5, 131.0 (C-¢’, C-eV),
134.2, 134.6 (C-I, C-h), 145.1, 147.8 (C-b’, C-b1"), 166.1, 168.4 (C-i', C-it"); HRMS (ESI positive mode): found m/z 705.2524 [M+Na]",
calcd.705.2523 for CssHa2013Na.

Synthesis of 3,3’-di-O-coumaroyl-2,1’-di-O-isopropylidene sucrose, 3,3’-coum 19

Following the general procedure, deprotection of compound 12 (100 mg, 0.08 mmol) using NEts (24 pL, 0.17 mmol) and 1.56 M
3HEF-NEts (163 uL, 0.25 mmol) gave compound 19 as a white solid (33 mg, 58 % yield).

Analytical data for 3,3’-coum 19: mp 87-89 °C; 'H
CDCls): isopropylidene rings: & 1.17-1.46 (m, 12H, 2
sucrose unit: d 3.51-3.55 (m, 1H, H-1"), 3.73-3.86 (m,
5,2 x H-6', 2 x H-6), 3.98- 4.04 (m, 2H, H-5, H-1"),
14.5 Hz, H-4’), 5.12 (d, 1H, ] = 8 Hz, H-3"), 5.36 (t,

NMR (300 MHz,
X (CHs)20));
7H, H-2, H-4, H-
461 (t, 1H, J =
1H, ] = 18 Hz,

H-3), 6.19 (d, 1H, | = 3.5 Hz, H-1); aromatic and alkenyl protons:
56.29 (d, 1H, ] = 16 Hz, H-a"), 6.52 (d, 1H, ] = 16 Hz, H-a'), 6.85-7.64
(m, 9H, H-b,, H-¢, H-c", H-d, H-d", H-f, H-f" H-g, I H-g"), 7.79 (d,
1H, | = 16 Hz, H-b");3C NMR (75.5 MHz, CDCls): d 9 19.1,24.1,253 (4
x (CH3)2C), 62.4 (C-6), 63.0 (C-5), 64.7 (C-6'), 66.9 (C-1°), 71.1 (C-3), 71.2 (C-4), 71.8 (C-2), 72.4 (C-4’), 73.1, 79.4 (C-3'), 84.5 (C-5'), 91.8
(C-1), 100.1 (2 x (CHs)2C), 104.2 (C-2"), 114.3 (C-a’, C-a"), 115.2, 116.5 (C-d’, C-d*, C-f', C-f*'), 126.5 (C-h’, C-h"), 130.1, 131.2 (C-c’, C-
v, C-g’, C-gV), 145.3, 146.8 (C-b’, C-b), 160.6, 160.8 (C-¢, C-eV), 166.3, 167.4 (C-’, C-i”); HRMS (ESI positive mode): found m/z
737.2457 [M+Nal*, caled.737.2421 for CssH42015Na.

Synthesis of 3,3’-di-O-feruloyl-2,1-di-O-isopropylidene sucrose, 3,3"-feru 20

Following the general procedure, deprotection of compound 13 (100 mg, 0.08 mmol) using NEts (24 uL, 0.17 mmol) and 1.56 M
3HF-NEts (163 pL, 0.25 mmol) gave compound 20 as a white solid (55 mg, 88% yield).

Analytical data for 3,3’-feru 20: mp 141-143°C; 'H NMR (300 MHz, Acetone-d6): isopropylidene rings: d 1.26-1.45 (m, 12H, 2 x

(CH3)20)); methoxy and sucrose unit: d 3.91-3.96 (m,
H-h'"), 3.51-3.55 (m, 1H, H-1"), 3.64-3.76 (m, 7H, H-4,
H-2, H-5), 4.07-4.16 (m, 2H, H-5, H-1"), 4.79 (t, 1H, |
493 (d, 1H, ] = 7.5 Hz, H-3"), 5.50 (t, 1H, | = 19 Hz,
] =4 Hz, H-1); aromatic and alkenyl protons: d 6.24
H-a’), 6.44 (d, 1H, | = 16 Hz, H-a"), 6.88-7.26 (m, 6H,
H-d", H-g, H-g"), 7.55 (d, 1H, | = 16 Hz, H-b"), 7.81
H-b"); 8C NMR (75.5 MHz, CDCls): d 19.2, 24.2,
(CHs)C), 56.2, 56.3 (2 x OCH3), 61.7 (C-6), 62.2 (C-5),
(C-1), 70.8 (C-3), 71.6 (C-4"), 71.9 (C-2), 72.5 (C-4),

6H, 3 x H-h’, 3 x
2 x H-6, 2 x H-6/,
= 14 Hz, H-4),
H-3), 6.23 (d, 1H,
(d, 1H, J=15Hz,
H-c¢, H-¢", H-d,
(d, 1H, J =16 Hz,
256, 292 (4 x
64.6 (C-6'), 66.6
81.6 (C-3"), 85.1

(C-5), 91.5 (C-1), 100.0, 101.9 (2 x (CH3)2C), 104.1 (C-2"), 109.6, 111.2 (C-g’, C-g"), 114.2, 114.9 (C-a’, C-a"), 115.0, 115.5 (C-d’, C-d"),
123.3,123.6 (C-c¢’, C-c"), 127.1 (C-i’, C-iV"), 145.2, 147.0 (C-b’, C-b""), 147.8 (C-f’, C-f"), 148.3, 148.6 (C-¢’, C-e"), 166.4, 168.7 (C-j’, Cj");
HRMS (ESI positive mode): found m/z 775.2818 [M+H]*, calcd.775.2813 for CasHa7Onv.

Synthesis of 3,3’-di-O-sinapoyl-2,1’-di-O-isopropylidene sucrose, 3.3’-sinap 21

Following the general procedure, deprotection of compound 14 (100 mg, 0.08 mmol) using NEts (24 pL, 0.17 mmol) and 1.56 M
3HF-NEts (163 pL, 0.25 mmol) gave compound 21 as a white solid (60 mg, 90 % yield).



Analytical data for 3,3’-sinap 21: mp 142-144 °C; 'H NMR (300 MHz, Acetone-d6): isopropylidene rings: ® 1.26-1.45 (m, 12H, 2 x

(CH3)2C)); methoxy and sucrose unit: d 3.90-3.91 (m, 12H), 3.51-3.55 (m,
1H, H-1") 3.64-3.79 (m, 7H, H-4, 2 x H-6, 2 x H-6’, H-2, H- 5), 4.07-4.16
(m, 2H, H-5, H-1"), 4.78 (t, 1H, ] = 14 Hz, H-4"), 4.93 (d, 1H, ] =7 Hz,
H-3), 5.53 (t, 1H, ] = 18.5 Hz, H-3), 6.23 (d, 1H, ] = 4 Hz, H-1); aro-
matic and alkenyl protons:  6.27 (d, 1H, | = 15.5 Hz, H- a’), 6.42 (d,
1H, ] =16 Hz, H-a"), 6.74 (s, 2H H-c, H-g)), 6.95 (s, 2H H- c , H-gl),
7.52 (d, 1H, ] = 16 Hz, H-b'), 7.80 (d, 1H, ] = 16 Hz, H-b"); BC  NMR
(75.5 MHz, CDCls): 19.2, 24.2, 25.6, 29.2 (4 x (CHs)2Q), 56.6 (4 x
OCHs), 61.8 (C-6), 62.2 (C-5), 64.6 (C-6'), 66.5 (C-1), 70.8 (C-3), 715

(C-4'), 71.9 (C-2), 72.7 (C-4), 81.8 (C-3), 85.2 (C-5'), 91.5 (C-1), 100.0,
101.9 (2 x (CHs)2C), 104.2 (C-2"), 105.3, 106.1 (C-c’, C-cV, C-g/, C-g¥),
114.6, 115.7 (C-a/, C-aV), 125.9 (C-i', C-i), 137.5, 137.7 (C-¢’, C-e!"), 145.5, 147.4, 147.5, 148.0 (C-b’, C-b?, C-d’, C-dV, C-f, C-f"), 166.3,
168.5 (C-j’, C+"); HRMS (ESI positive mode): found m/z 835.3001 [M+H]*, calcd.835.3025 for C40Hs1019.

Synthesis of 3,3’-di-O-caffeoyl-2,1’-di-O-isopropylidene sucrose, 3.3’-caff 22

Following the general procedure, deprotection of compound 15 (100 mg, 0.07 mmol) using NEts (19 pL, 0.14 mmol) and 1.56 M
3HF-NEts (135 pL, 0.21 mmol) gave compound 22 as a yellow solid (28 mg, 54 % yield).

Analytical data for 3,3"-caff 22: mp 162-164 °C; 'H NMR (300 MHz, Acetone-d6): isopropylidene rings: d 1.22-1.47 (m, 12H, 2 x
(CHs)2C)); sucrose unit: d 3.51-3.55 (m, 1H, H-1), 3.69-3.86 (m, 7H,
H-4, 2 x H-6, 2 x H-6’, H-2, H-5), 4.00-4.09 (m, 2H, H- 5, H-1"), 4.66 (t,
1H, ] = 15 Hz, H-4'), 5.13 (d, 1H, | = 8 Hz, H-3'), 5.39 (t, TH, J=18 Hz,
H-3), 6.21 (d, 1H, ] = 4 Hz, H-1); aromatic and alkenyl protons: d 6.25
(d, 1H, J = 16 Hz, H-a’), 6.43 (d, 1H, ] = 16 Hz, H-a"), 6.83-6.90 (m, 2H,
H-f, H-f'), 7.03 (d, 1H, | = 8 Hz, H-g’), 7.15-7.16 (m, 2H, H-g!, H-'),
7.32 (d, 1H, ] =2 Hz, H-c"), 7.52 (d, 1H, ] = 16 Hz, H- b), 7.73 (d, 1H,
J =16 Hz, H-b"); 3C NMR (75.5 MHz, CDCls): 519.1, 19.4, 244, 25.7
(4 x (CHs)20), 62.7 (C-6), 63.2 (C-5), 65.1 (C-6"), 67.1 (C-1), 714 (C-
3), 72.4 (C-4"), 72.7 (C-2), 73.1 (C-4), 79.8 (C-3'), 84.9 2z (C-5), 92.1 (C-
1), 100.4 (2 x (CH3)2C), 104.6 (C-2’), 114.7 (C-a’, C-a"’), 115.6, 116.5 (C-¢’, C-cV, C-f', C-f"), 122.3, 123.5 (C-g’, C-g""), 127.6, 127.7 (C-h’,
C-h"), 146.0, 146.5, 147.5, 149.3 (C-b’, C-b", C-d’, C-dV, C-¢’, C-e"), 166.6, 167.7 (C-i’, C-i""); HRMS (ESI positive mode): found m/z
769.2314 [M+Nal*, caled.769.2320 for CssH42017Na.

Synthesis of 3,3’-di-O-(3,4-dimethoxycinnamoyl)-2,1’-di-O-isopropylidene sucrose, 3,3’-diOMe 23

Following the general procedure, deprotection of compound 16 (100 mg, 0.10 mmol) using NEts (28 pL, 0.20 mmol) and 1.56 M
3HF-NEts (192 pL, 0.30 mmol) gave compound 23 as a white solid (52 mg, 65 % yield).

Analytical data for 3,3’-diOMe 23: mp 117-119 °C; 'H NMR (300 MHz, , CDCls): isopropylidene rings: d 1.25-1.45 (m, 12H, 2 x
(CH3)2C)); methoxy and sucrose unit: o 3.89-3.90 (m, 12H, 6 x H-I’, 6
x H-h"), 3.51-3.54 (m, 1H, H-1"), 3.63-3.67 (m, 3H, H-4, H-6, H-6"), 3.73-
3.78 (m, 1H, H-2), 3.83-3.86 (m, 1H, H-6"), 3.93-3.95 (m, 2H, H-5, H-6),
4.10-4.13 (m, 1H, H-5'), 4.14-4.15 (m, 1H, H-1"), 4.80 (t, 1H, ] = 14 Hz,
H-4), 494 (d, 1H, | = 7.5 Hz, H-3’), 5.49-5.55 (t, 1H, ] = 19 Hz, H-3),
6.24 (d, 1H, ] = 4 Hz, H-1); aromatic and alkenyl pro- tons: d 6.27 (d,
1H, ] =16 Hz, H-a’), 6.46 (d, 1H, ] = 16 Hz, H-a"), 6.83- 6.87 (m, 2H, H-
g’, H-g"), 7.02-7.06 (m, 2H, H-¢’, H-f’), 7.26-7.27 (m, 2H, H-c', H-f"), 7.56

(d, 1H, J = 16 Hz, H-b") 7.82 (d, 1H, ] = 16 Hz, H-b"); BC \ NMR (75.5
;

MHz, , CDCls): d 19.2, 24.2, 25.5, 29.2 (4 x (CHs)C), 56.1, 562 (4 x

OCHs), 61.7 (C-6), 62.2 (C-5), 64.6 (C-6'), 66.5 (C-1'), 2 70.8 (C-3), 716

(C-4'), 71.9 (C-2), 72.4 (C-4), 81.3 (C-3'), 85.0 (C-5'), 91.5 (C-1), 100.0, 101.9 (2 x (CHs)2C), 104.0 (C-2’), 109.7, 111.2, 111.3 (C-c’, C-c",



C-f, C-fV), 114.5, 115.7 (C-a’, C-a"), 122.9, 123.0 (C-g’, C-g"), 127.4, 127.5 (C-i’, C-i"), 145.1, 147.6 (C-b’, C-b"), 149.3, 149.4 (C-¢’, C-
el), 151.4, 151.6 (C-d’, C-d"), 166.4, 168.6 (C-’, C+"); HRMS (ESI positive mode): found m/z 803.3152 [M+H]*, calcd.803.3126 for
Ca0H51017.

Synthesis of 3,3’-di-O-(3,4,5-trimethoxycinnamoyl)-2,1’-di-O-isopropylidene sucrose, 3,3’-triOMe 24

Following the general procedure, deprotection of compound 17 (100 mg, 0.09 mmol) using NEts (25 uL, 0.18 mmol) and 1.56 M
3HF-NEts (173 pL, 0.27 mmol) gave compound 24 as a white solid (75 mg, 97 % yield).

Analytical data for 3,3’-triOMe 24: mp 116-118
MHz, CDCl): isopropylidene rings: d 1.25-1.60
(CH3s)2C)); methoxy and sucrose unit: d 3.86-3.87
9 x H-h"), 3.51-3.55 (m, 1H, H-1"), 3.59-3.79 (m,
2 x H-6', H-2, H-5), 4.10-4.16 (m, 2H, H-5', H-1'),
Hz, H-4"), 4.95 (d, 1H, | =7 Hz, H-3"), 5.52 (t, 1H,
6.25 (d, 1H, ] = 4 Hz, H-1); aromatic and alkenyl
1H, ] =16 Hz, H-a’), 6.48 (d, 1H, ] = 16 Hz, H-a"),
H-g’), 6.92 (s, 2H, H-c", H-g"), 7.51 (d, 1H, ] = 16 Hz, H-b") 7.80 (d,
1H, ] = 16 Hz, H-b"); BC NMR (75.5 MHz, , CDCls): & 19.1,
24.1, 25.5, 29.1, 29.9 (4 x (CHs):C), 56.4, 61.1, 61.2 (6 x OCHs), 61.7
(C-6), 62.1 (C-5), 64.6 (C-6"), 66.5 (C-1"), 70.8 (C-3), 71.5 (C-4"), 71.8 (C-2), 72.4 (C-4), 81.2 (C-3"), 84.9 (C-5'), 91.4 (C-1), 100.0, 101.9 (2 x
(CHs)C), 104.0 (C-2"), 105.5, 106.2 (C-¢’, C-cV, C-g’, C-g"), 116.1, 117.1 (C-a’, C-a"), 129.8, 129.9 (C-1/, C-i""), 140.4, 140.6 (C-¢’, C-e"),
145.2, 147.5 (C-b’, C-b"), 153.5, 153.6 (C-d’, C-dV, C-f’, C-f"), 166.1, 168.1 (C-j’, C-""); HRMS (ESI positive mode): found m/z 885.3123
[M+Na]*, caled. 885.3157 for C4#2Hs4019Na.

°C; TH NMR (300
(m, 12H, 2 x
(m, 18H, 9 x H-h’,
7H, H-4, 2 x H-6,
479 (t, 1H, | = 14
J = 19 Hz, H-3),
protons: 0 6.31 (d,
6.72 (s, 2H, H-c,

Synthesis of 6’-O-tert-butyldimethylsiloxy-2,1":4,6-di-O-isopropylidene sucrose, 6’-O-TBS 25

The synthesis of 6’-O-TBS 25 was accomplished according to the literature procedure.®> To a solution of 2,1":4,6-di-O-isopropylidene
sucrose 2 (1.00 g, 2.37 mmol) and DMAP (28.9 mg, 0.237 mmol) in CH2Cl2 (50.0
ml), NEts (793 pL, 5.68 mmol) and TBSCI (428 mg, 2.84 mmol) were added at
room temperature. The reaction mixture was then left to stir for 12 hours. Upon
NH4Cl solution
MgSOs and

ture was puri-

completion (TLC), the reaction mixture was washed with 10%
(2 x 15 mL), the organic layer collected, dried over anhydrous
CH:Cl2 was removed under reduced pressure. The crude mix-

fied using silica gel column chromatography using I EtOAc/hexane
(1:1) as eluent. 6’-O-TBS 25 (1.21 g, 95%) was obtained as white 25 solid. The 'H
NMR data of the product confirmed with the literature values.?

Synthesis of 3"-O-carboxybenzyl-6"-O-tert-butyldimethylsiloxy-2,1’-di-O-isopropylidene sucrose, 3'-O-Cbz 26

The synthesis of 3’-O-Cbz 26 was accomplished according to the literature procedure.® To a stirred solution of 6’-O-TBS 25 (500 mg,
0.932 mmol) and DMAP (11.4 mg, 0.0932 mmol) in CH2Cl2 (20.0 ml) was added TMEDA (420 uL, 2.80 mmol) and CbzCl (199 uL,
1.40 mmol) at room temperature. The reaction was left to stir for 12 hours. Upon completion (TLC), the reaction was washed water
(2 x 10 mL), the organic layer dried over anhydrous MgSQOs, b © CH:CL2 was
removed and the crude mixture was purified using column
raphy with a gradient of EtOAc/hexane as eluent (starting with
then Hexane/EtOAc (6:1) and Hexane/EtOAc (4:1)). 3’-O-Cbz 26
white solid (469 mg, 75% yield). The '"H NMR data of the prod-
with the literature values.?

chromatog-
Hex/EtOAc (8:1),
f was obtained as

uct confirmed
N

1.2.4.3 General procedure for acylation of 3’-O-Cbz 26



To a stirred solution of 3’-O-Cbz 26 (300 mg, 0.448 mmol) and DMAP (11 mg, 0.09 mmol) in CH2Cl2 (20 mL) was added the (substi-
tuted) cinnamic acid (1.79 mmol) and EDC (344 mg, 1.79 mmol) at room temperature. The reaction mixture was left to stir for a
week, washed with distilled water (2 x 10 mL), the organic phase dried over anhydrous MgSOas and the solvent evaporated under
reduced pressure. The crude product was purified using silica gel column chromatography using Hexane/EtOAc (8:1) as eluent.
The general procedure was used to prepare compounds 27, 28, 29, 30, 31 and 32 and also gave compounds 33, 34, 35, 36, 37 and 38

as by products.

Synthesis of 3,4’-di-O-(4-tert-butyldimethylsiloxycinnamoyl)-

isopropylidene sucrose 27

3’-O-carboxybenzyl-6’-O-tert-butyldimethylsiloxy-2,1’-di-O-

Following the general procedure, OTBS-coumaric acid (498 mg, 1.79 mmol) gave compound 27 (192 mg, 36% yield) and by product

33 (258 g, 62% yield) as white solids.

Analytical data for compound 27: 'H NMR (300
TBS groups: d 0.02 (s, 6H), 0.83 (s, 9H); TBS on
royl group: ® 0.18-0.19 (m, 12H), 0.95 (m, 18H);
lidene rings:  1.22-1.44 ( m, 12H, 2 x (CHs):C) );
crose unit: d 3.49 (d, 1H, | = 12 Hz), 3.71-3.90 (m,
(m, 2H), 4.89 (d, 1H, | = 4 Hz, H-3'), 5.26-5.41 (m,
H-a), 5.52 (t, 1H, ] =7 Hz, H-4"), 6.06 (d, 1H, ] =3.5
OTBS-coumaroyl aromatic and alkenyl protons: d
=34 Hz, H-a’, Ha"), 6.81 (d, 4H, ] =9 Hz, H-d’, H-
7.23-7.46 (m, 9H, H-¢’, H-g’, Hc", H-g", H-b, H-c,
7.57-7.64 (m, 2H, H-b’, H-b"); 3C NMR (75.5 MHz,
-5.12, -4.17, 18.5, 19.3, 24.1, 25.8, 26.1, 29.2, 62.6,
70.9, 71.9, 72.2, 81.7, 83.4, 92.0, 99.9, 101.5, 105.0,
120.7, 120.8, 127.7, 128.1, 128.6, 128.8, 129.9, 130.1,
145.9, 154.7, 158.0, 158.3, 166.0, 166.4.

Analytical data for compound 33: The 'H NMR
pound 33 confirmed to the literature values.?

Synthesis of 3,4'-di-O-(4-tert-
thylsiloxy-3-methoxycinnamoyl) -3-0-
zyl-6’-O-tert-butyldimethylsiloxy-2,1’-di-O-
lidene sucrose 28

Following the general procedure, OTBS-feru acid

MHz, CDCl):
OTBS couma-
isopropy-

Cbz and su-
7H), 4.15-4.21
3H, H-3, 2 x
Hz, H-1); Cbz,
6.26 (dd, 2H, |
f’, Hd", H-fV),
H-d, H-e, H-f),
CDCls): d -5.16,
63.7, 64.3, 70.8,
115.0, 116.1,
1354, 1447,

data of com-

butyldime-
carboxyben-

isopropy-

(552 mg, 1.79

mmol) gave compound 28 (140 mg, 25% yield) and by- product 34
(151 mg, 35% yield) as white solids.

Analytical data for compound 28: 'H NMR (300 MHz, CDCls):  TBS
group: 0 0.03 (s, 6H, (CH3)25i), 0.84 (s, 9H, (CHs)sCSi); TBS on OTBS-

feruoyl group: 0.14-0.15 (m, 12H, 2 x (CH3)25i), 0.97 (m,
(CHs)sCSi); isopropylidene rings:  1.23-1.55 ( m, 12H,

18H, 2 x
2 x (CHs)C) );

Cbz, methoxy and sucrose unit: d 3.81-3.83 (m, 6H, 3 x / 7( H-h’, 3 x H-h"),
3.50 (d, 1H, | = 12 Hz), 3.72-3.79 (m, 4H), 3.88-3.91 (m, AN 4H), 4.15-4.21
(m, 2H), 4.89 (d, 1H, J = 4 Hz, H-3"), 5.28-5.42 (m, 3H, . , H-3, 2 x H-a),
5.53 (t, 1H, ] =7 Hz, H-4'), 6.07 (d, 1H, | = 3.5 Hz, H-1); /lv . ) //@ Cbz, OTBS-
feruloyl aromatic and alkenyl protons: 6 6.27 (dd, 2H, o 04 s o >"O ' ] =33 Hz, H-a/,
H-a"), 6.82 (d, 2H, | = 9 Hz, H-¢’, H-c"), 6.98-7.02 (m, Ho NI O\ii )T 4H, H-d’, H-g/,
H-d",H-g"), 7.30-7.47 (m, 5H, H-b, H-c, H-d, H-e, H-f), d | 757 (d, 1H, | =
6 Hz, H-b"), 7.62 (d, 1H, | = 6.5 Hz, H-b"); 3C NMR © (75.5 MHz,
CDCls): 6 -5.37, -5.33, -4.60, -4.59, 18.3, 18.5, 19.0, 23.9, 25.7, 25.9, 55.5,
62.4, 63.5, 64.1, 66.7,70.6, 70.7, 71.7, 72.0, 81.5, 83.2, 91.8, 99.7, 101.3,




104.8,110.8, 110.9, 114.8, 115.9, 121.1, 122.2, 122.5, 128.1, 128.4, 128.6, 135.2, 144.8, 146.0, 147.5, 147.8, 151.2, 154.5, 165.7, 166.1.

Analytical data for compound 34: The '"H NMR data of the compound was compared with literature values® and confirmed to be
34.

Synthesis of 3,4’-di-O-(4-tert-butyldimethylsiloxy-3,5-dimethoxycinnamoyl) -3’-0O-carboxybenzyl-6"-O-tert-
butyldimethylsiloxy-2,1’-di-O-isopropylidene sucrose 29

Following the general procedure, OTBS-sinapic acid (605 mg, 1.79 mmol) gave compound 29 (182 mg, 31% yield) and by-product

35 (182 mg, 41% yield) as white solids.

Analytical data for compound 29: 'H NMR (300 MHz,
CDCls): TBS group: d 0.03 (s, 6H, (CHs)2Si), 0.85 (s, 9H,
(CH3s)3CSi); TBS on OTBS-sinapoyl groups: 6 0.11- 0.12 (m, 12H,
2 x (CHs)2Si), 0.98 (m, 18H, 2 x (CH3)sCSi); iso- propylidene
rings: o 1.24-1.45 ( m, 12H, 2 x (CHs)C) ); Cbz, methoxy

and sucrose unit: d 3.51 (d, 1H, | = 12 Hz), 3.72-3.78
(m, 12H, 6 x H-h’, 6 xh"), 3.89-3.92 (m, 4H), 4.15,

(m, 3H), 3.80
420, 4.22 (m,

2H), 4.90 (d, 1H, | = 4 Hz, H-3’), 5.29-5.42 (m, 3H, H-3, 2 x H-
a), 553 (t, 1H, J=75Hz, H-4), 6.07 (d, 1H, ] =4 Hz, H-1);
Cbz, OTBS-sinapoyl aromatic and alkenyl protons: o 6.27 (dd,
2H, | = 32.5 Hz, H-a’, H-a"), 6.71 (d, 4H, ] = 8 Hz, H-¢, H-g,
H-a', H- g), 7.30-7.48 (m, 5H, H-b, H-c, H-d, H-e, H-f), 7.55 (d,
1H, ] =6 Hz, H-b’), 7.61 (d, 1H, ] = 6 Hz, H-b"); 3C NMR (755
MHz, CDCls): d -5.18, -5.14, -4.43, -4.40, 18.5, 18.9, 19.2, 241,
25.8, 25.9, 26.1, 29.2, 55.9, 62.6, 63.7, 64.3, 66.8, 70.8, 709, 719,

72.1, 81.7, 83.4, 92.0, 99.8, 101.5, 105.0, 105.5, 105.6,
127.0, 127.3, 128.6, 128.8, 135.3, 137.1, 137.3, 1454,
154.7, 165.8, 166.2.

115.1, 116.2,
146.6, 152.0,

Analytical data for compound 35: The 'H NMR data of the
compound was compared with literature values? and con-
firmed to be 35.

Synthesis of 3,4’-di-O-(3,4-di-tert- butyldime-
thylsiloxycinnamoyl) -3’-O-carboxybenzyl-6"-O- tert-
butyldimethylsiloxy-2,1’-di-O-isopropylidene sucrose 30

Following the general procedure, OTBS-caffeic

acid  gave

compound 30 (91 mg, 14% yield) and by-product 36 (176 mg,
37% yield) as white solids.

Analytical data for compound 30: '"H NMR (300 MHz,
CDCls): TBS group: d 0.18 (s, 6H, (CHs)2Si), 0.83 (s, 9H,
(CHs)s5CSi); TBS on OTBS-caffeoyl groups: o 0.18- 0.19 (m, 24H,
4 x (CHas)2Si), 0.95-0.96 (m, 36H, 4 x (CHzs)sCSi); isopropy-
lidene rings: & 1.23-1.44 (m, 12H, 2 x ((CHz3)2C); Cbz and sucrose
unit: d 3.51 (d, 1H, | = 12 Hz), 3.65-3.92 (m, 7H), 415, 4.20,
4.22 (m, 2H), 4.88 (d, 1H, ] = 4 Hz, H-3'), 5.27- 5.41 (m, 3H, H-3,
2 x H-a), 5.51 (t, 1H, ] =7 Hz, H-4"), 6.06 (d, 1H, ] =4 Hz, H-1); and aro-

matic and alkenyl protons: 0 6.19 (dd, 2H, | = 34 Hz, H-a’, H-
2H, H-f', H-{"), 6.96-6.99 (m, 4H, H-¢/, H-c", H-g’, H-g"),
H-b, H-c, H-d, H-e, H-f), 7.51 (d, 1H, ] = 6 Hz, H-b"), 7.56 (d,
b"); 3C NMR (75.5 MHz, CDCls): & -5.15, -5.12, -3.88, -3.83,
24.1, 26.1, 63.7, 64.3, 66.9, 70.8, 71.0, 71.9, 72.1, 81.7, 83.4, 92.0,

a'), 6.77-6.80 (m,
7.29-7.46 (m, 5H,
1H, ] = 6 Hz, H-
185, 187, 19.3,
99.9, 101.6, 105.0,

10



114.9, 116.0, 120.7, 121.4, 122.2, 122.7, 128.6, 128.8, 135.4, 144.9, 146.1, 147 .4, 149.6, 149.9, 154.7, 166.0, 166.4.

Analytical data for compound 36: The '"H NMR data of the compound was compared with literature values® and confirmed to be

36.

Synthesis of 3,4’-di-O-(3,4-dimethoxycinnamoyl) -3’-O-carboxybenzyl-6’-O-tert-butyldimethylsiloxy-2,1’-di-O-isopropylidene

sucrose 31

Following the general procedure, diOMe acid (373 mg, 1.79 mmol) gave compound 31 (141 mg, 30% yield) and by-product 37 (150

mg, 39% yield) as white solids.

Analytical data for compound 31: 'H NMR (300 MHz,
group: 0 0.03 (s, 6H, (CHbs)2Si), 0.84 (s, 9H, (CH3)sCSi);
rings: ® 1.23-1.45 ( m, 12H, 2 x (CHs)2C) ); Cbz, meth-
unit: 0 3.89 (m, 12H, 6 x H-h’, 6 x H-h"), 3.50 (d, 1H, ] =
3.83 (m, 7H), 4.15-4.22 (m, 2H), 4.89 (d, 1H, =4 Hz, H-
3H, H-3, 2 x H-a), 5.52 (t, 1H, ] = 7.5 Hz, H-4), 6.07 (d,
1); Cbz and diOMe aromatic and alkenyl protons: o
31.5 Hz, H-a’, Hal), 6.83-6.86 (m, 2H, H-f’, H-f"), 7.01-
c, H-c", H-g’, H-g"), 7.29-7.47 (m, 5H, H-b, H-c, H-d,
(d, 1H, J=7 Hz, H-b’), 7.64 (d, 1H, ] = 6.5 Hz, H-b"); 3C
MHz, CDCl): d -5.15, -5.11, 14.4, 18.5, 19.3, 24.1, 25.8,
56.2, 60.6, 62.6, 63.7, 64.3, 66.9, 70.8, 71.0, 71.9, 72.2, 81.7,
101.6, 105.0, 109.8, 109.9, 111.2, 115.0, 116.0, 122.9, 123.1,
128.6,128.8, 135.4, 144.9, 146.1, 149.4, 151.3, 151.6, 154.7,

Analytical data for compound 37: The 'H NMR data
pound was compared with literature values® and
37.

Synthesis of 3,4’-di-O-(3,4,5-
ycinnamoyl) -3’-O-carboxybenzyl-6"-O-tert-
thylsiloxy-2,1’-di-O-isopropylidene sucrose 32

Following the general procedure, triOMe acid
mmol) gave compound 32 (179 mg, 36% yield)
35% yield) as white solids.

Analytical data for compound 32: '"H NMR (300
TBS group: 6 0.03 (s, 6H, (CHs)2Si), 0.85 (s, 9H,
isopropylidene rings: & 1.24-1.46 ( m, 12H, 2 x
methoxy and sucrose unit: d 3.86-3.87 (m, 18H, 9
h"), 3.51 (d, 1H, | = 12.5 Hz), 3.69-3.76 (m, 6H),
3H), 4.15-4.26 (m, 2H), 4.91 (d, 1H, ] = 4 Hz, H-3'),
3H, H-3, 2 x H-a), 5.55 (t, 1H, | = 7.5 Hz, H-4"),
4 Hz, H-1); Cbz and triOMe aromatic & alkenyl
(dd, 2H, ] = 31 Hz, H-a’, H-a"), 6.72-6.75 (m, 4H,
H-g"), 7.28-7.48 (m, 5H, H-b, H-c, H-d, H-3, H-f),
6 Hz, H-b), 7.61 (d, 1H, ] = 6 Hz, H-b"); 3C NMR
CDCls): -5.16, -5.12, 1.24, 18.5, 19.3, 24.1, 25.8, 26.1,
61.2, 62.6, 63.7, 64.3, 66.9, 709, 71.1, 71.9, 72.2,
99.9, 101.6, 105.0, 105.6, 116.6, 117.6, 128.6, 128.8,

CDCls): TBS
isopropylidene
oxy and sucrose
12.5 Hz), 3.69-
3’), 5.29-5.41 (m,
1H, ] =4 Hz, H-
6.27 (dd, 2H, ] =
7.10 (m, 4H, H-
H-e, H-f), 7.58
NMR (75.5
26.1, 29.2, 56.1,
83.4, 92.0, 99.9,
127 4, 127.7,
165.9, 166.4.

of the com-
confirmed to be

trimethox-
butyldime-

(426 mg, 1.79
and 38 (140 mg,

MHz, CDCls):
(CHs)sCSi);

(CHs)2C) ); Cbz,
x H-h’, 9 x H-
3.92-393  (m,
5.31-543 (m,
6.08 (d, 1H, | =
protons: & 6.32
H-¢’, H-c", H-g/,
756 (d, 1H, | =
(75.5 MHz,
29.2, 56.4, 60.6,
81.7, 83.3, 92.0,
129.9, 130.2,
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135.3, 140.4, 140.6, 145.0, 146.1, 153.7, 154.7, 165.6, 166.1.

Analytical data for compound 38: The '"H NMR data of the compound was compared with literature values® and confirmed to be
38.

Synthesis of 3,4’-di-O-coumaroyl-2,1’-di-O-isopropylidene sucrose, 3,4’-coum 39

To a stirred solution of compound 27 (100 mg, 0.08 mmol) and Pd(OAc): (1.6 mg, 0.007 mmol) in CH2Cl2 (1.0 ml) was added NEts
(1.6 uL, 0.0112 mmol) and EtsSiH (18 uL, 0.112 mmol) at room temperature and the mixture was left to stir for 12 hours. The reac-
tion mixture was then diluted with EtOAc (10.0 ml), washed with water (2 x 10 mL) and the organic layer was dried over anhy-
drous MgSOs and the solvent evaporated. The crude product obtained was re-dissolved in pyridine (1.0 ml). NEts (22 uL, 0.16
mmol) and 1.56 M 3HF-NEts (154 uL, 0.24mmol) were added to the solution which was left to stir for 12 hours at room temperature.
Upon reaction completion (TLC), pyridine was evaporated under reduced pressure and the crude product was subjected to purifi-
cation using EtOAc/Hexane (3:2) as eluent. 3,4’-coum 39 was obtained as white solid in (28 mg, 49% yield).

Analytical data for 3,4"-coum 39: mp 171-173 °C; 'H NMR (300 MHz,
Acetone-d6): isopropylidene rings: d 1.25-1.47 (m, 12H, 2 x (CHs)0)); su-
crose unit: d 3.52-3.56 (m, 1H, H-1"), 3.72-3.83 (m, 4H, H-2, H-4, H-6, H-6),
4.00-4.07 (m, 5H, H-5, H-6, H-6’, H-1’, H-3"), 4.12 (d, 1H, J = 13 Hz, H-5),
5.10 (d, 1H, ] = 11 Hz), 5.38 (t, 1H, ] = 19 Hz, H-3), 5.55 (4, 1H, J = 14.5 Hz,
H-4'), 6.21 (d, 1H, ] = 4 Hz, H-1); aromatic and alkenyl protons: o 6.37
(dd, 2H, J = 31 Hz, H-a’, H-a"), 6.90 (dd, 4H, ] = 11 Hz, H-d’, H-d", H-f',
H-fv), 7.54-7.71 (m, 6H, H-¢’, H-c", H-g’, H-g", H-b’, H- br), BC NMR
(75.5 MHz, Acetone-d6): d 19.4, 24.5, 25.6 (4 x (CHs)2C), 60.7 (C-6), 62.7
(C-5), 64.1 (C-6"), 64.5, 66.9 (C-1"), 71.5 (C-3), 72.7 (C-4), 729 (C-2), 78.1
(C-4"), 78.7 (C-3'), 83.1 (C-5"), 92.4 (C-1), 100.3, 102.1 (2 x (CHs)2C), 104.7
(C-2), 115.0 (C-a’, C-a"), 115.8, 116.2, 116.8, 116.9 (C-d, C-dv, C-f', C-f),
126.9, 127.1 (C-h’, C-h"), 129.5, 130.2, 131.0, 131.2 (C-¢/, C-cv, C-g/, C-gV),
145.4, 146.5 (C-b’, C-b"), 160.8, 161.0 (C-¢’, C-e"), 166.7, 167.5 (C-i’, C-i""); HRMS (ESI positive mode): found m/z 737.2399 [M+Na]",
calcd.737.2421 for CasHa2015Na.

Synthesis of 3,4’-di-O-feruloyl-2,1’-di-O-isopropylidene sucrose, 3,4’-feru 40

To a stirred solution of compound 28 (100 mg, 0.08 mmol) and Pd(OAc): (1.6 mg, 0.007 mmol) in CH2Cl2 (1.0 ml) was added NEts
(1.6 uL, 0.0112 mmol) and EtsSiH (18 uL, 0.112 mmol) at room temperature and the mixture was left to stir for 12 hours. The reac-
tion was diluted with EtOAc (10.0 ml), washed with water (2 x 10 ml) and the organic layer was dried over anhydrous MgSOsand
the solvent evaporated. The crude product obtained was re-dissolved in pyridine (1.0 ml). NEts (22 puL, 0.16 mmol) and 1.56 M
3HF-NEts (154 uL, 0.24mmol) were added to the solution which was left to stir for 12 hours at room temperature. Upon reaction
completion (TLC), pyridine was evaporated under reduced pressure and the crude mixture was subjected to purification using 3:2
EtOAc/Hexane as eluent. 3,4’-feru 40 was obtained as white solid (16 mg, 26% yield).

Analytical data for 3,4’-feru 40: mp 131-133 °C;
MHz, CDCly): isopropylidene rings: o 1.29-1.46
(CHs)2C)); methoxy and sucrose unit: d 3.86- 3.92
3 x H-h"), 3.49-3.53 (m, 1H, H-1"), 3.69-3.78, (m,
H-6, H-6"), 3.98-4.14 (m, 5H, H-5, H-6, H-6’, H-1,
1H, ] =12.5 Hz, H-5"), 5.39 (t, 1H, ] =19 Hz, H-3),
14 Hz, H-4’), 6.25 (d, 1H, ] = 4 Hz, H-1); aromatic
protons: d 6.26 (d, 1H, | =4 Hz, H-a"), 6.31 (d, 1H,
6.91 (d, 2H, | = 8 Hz, H-d’, H-d"), 7.01-7.08 (m,
H-g’, H-g"), 7.63 (dd, 2H, | = 28.5 Hz, H-b’, H-
(75.5 MHz, CDCls): & 19.1, 22.7, 24.2, 254 (4 x
56.2 (2 x OCH3s), 62.1 (C-6), 62.5 (C-5), 64.6 (C-6),

TH NMR (300
(m, 12H, 2 x
(m, 6H, 3 x H-h’,
4H, H-2, H-4,
H-3), 4.21 (d,
554 (t, 1H, | =
and alkenyl
] =4 Hz, H-a"),
4H, H-¢’, H-',
b") ; BC NMR
(CHs)C), 56.1,
66.4 (C-1"), 70.7
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(C-3), 71.6 (C-2), 71.7 (C-4), 78.4 (C-4’), 82.8 (C-3’, C-5’), 91.8 (C-1), 100.0, 101.9 (2 x (CHs)C), 103.9 (C-2’), 109.7, 109.8 (C-g’, C-g"),
114.4, 115.0 (C-a’, C-av), 115.4 (C-d’, C-dV), 123.2, 123.5 (C-c’, C-c"), 126.9, 127.1 (C-’, C-iV), 145.3 (C-b’, C-b"), 146.6, 147.0 (C-f’, C-
V), 148.2, 148.5 (C-¢/, C-e), 166.5, 167.3 (C-’, C+V); HRMS (ESI positive mode): found m/z 797.2607 [M+Na]*, calcd.797.2633 for
CssHa6O17Na.

Synthesis of 3,4’-di-O-sinapoyl-2,1’-di-O-isopropylidene sucrose, 3,4’-sinap 41

To a stirred solution of compound 29 (100 mg, 0.08 mmol) and Pd(OAc): (1.6 mg, 0.007 mmol) in CH2Cl2 (1.0 ml) was added NEt3
(1.6 puL, 0.0112 mmol) and EtsSiH (18 uL, 0.112 mmol) at room temperature and left to stir for 12 hours. The reaction mixture was
then diluted with EtOAc (10.0 ml), washed with water (2 x 10 mL) and the organic layer was dried over anhydrous MgSOs and the
solvent evaporated. The crude product obtained was re-dissolved in pyridine (1.0 ml). NEts (22 pL, 0.16 mmol) and 1.56 M
3HF-NEts (154 pL, 0.24mmol) were added to the solution and was left to stir for 12 hours at room temperature. Upon reaction com-
pletion (TLC), pyridine was removed under reduced pressure and the crude product was subjected to purification using 3:2
EtOAc/Hexane as eluent. 3,4’-sinap 41 was obtained as white solid (17 mg, 26% yield).

Analytical data for 3,4’-sinap 41: mp 143-145 °C;
MHz, CDCl): isopropylidene rings: o 1.29-1.45
(CHs)2C)); methoxy and sucrose unit: d 3.91 (m,
x H-h"), 3.48-3.52 (m, 1H, H-1"), 3.65-3.77 (m, 4H,
H-6"), 3.95-4.23 (m, 6H, H-5, H-6, H-¢’, H-1’, H-3’,
1H, ] = 19 Hz, H-3), 5.56 (t, 1H, ] = 14 Hz, H-4'),
Hz, H-1); aromatic and alkenyl protons: d 6.25 (d,
a’), 6.29 (d, 1H, ] = 6 Hz, H-a"), 6.75 (d, 4H, J = 2
H-g’, H-g"), 7.59 (dd, 2H, | = 30 Hz, H-b’, H-b") ;
MHz, CDCls): & 19.1, 23.2, 25.4, 29.1(4 x (CH3)2C),
OCHs), 62.1 (C-6), 62.5 (C-5), 64.5 (C-6"), 66.4 (C-
71.6 (C-2), 71.7 (C-4), 77.4 (C-4), 78.4 (C-3'), 82.7
1), 100.0, 102.0 (2 x (CHs)C), 103.9 (C-2), 105.3,
¢, C-g’, C-gV), 114.8, 115.8 (C-a’, C-a"), 125.8,

TH NMR (300
(m, 12H, 2 x
12H, 6 x H-h’, 6
H-2, H-4, H-6,
H-5), 539 (¢,
624 (d, 1H,J=4
1H, | = 6 Hz, H-
Hz, H-¢’, H-c?,
13C NMR (75.5
56.5, 60.6 (4 x
1), 70.7 (C-3),
(C-5), 91.8 (C-
1055 (C-¢, C-
126.0 (C-i’, C-

i), 126.9, 127.2 (C-¢’, C-ev), 145.5, 146.8, 147.4 (C-b’, C-b", C-d’, C-dV, C-f', C-fV), 166.3, 167.2 (C-j’, C-j); HRMS (ESI positive
mode): found m/z 857.2885 [M+Nal*, calcd.857.2844 for CoHs0019Na.

Synthesis of 3,4’-di-O-caffeoyl-2,1’-di-O-isopropylidene sucrose, 3,4’-caff 42

To a stirred solution of compound 30 (100 mg, 0.07 mmol) and Pd(OAc): (1.4 mg, 0.006 mmol) in CH2Cl2 (1.0 ml) was added NEts
(1.3 pL, 0.0092 mmol) and EtsSiH (15 pL, 0.092 mmol) at room temperature and the mixture was left to stir for 12 hours. The reac-
tion mixture was then diluted with EtOAc (10.0 ml), washed with water (2 x 10 mL) and the organic layer was dried over anhy-
drous MgSOs and the solvent evaporated. The crude product obtained was re-dissolved in pyridine (1.0 ml). NEts (20 uL, 0.14
mmol) and 1.56 M 3HF-NEts (135 uL, 0.21mmol) were added to the solution which was left to stir for 12 hours at room temperature.
Upon reaction completion (TLC), pyridine was evaporated under reduced pressure and the crude product was subjected to purifi-
cation using 3:2 EtOAc/Hexane as eluent. 3,4'-caff 42 was obtained as yellow solid (11 mg, 22% yield).

Analytical data for 3,4’-caff 42: mp 165-167 °C; '"H NMR (300 MHz, Acetone-d6): isopropylidene rings: o 1.24-1.46 (m, 12H, 2 x
(CH:):C)); sucrose unit: d 3.52-3.56 (m, 1H, H-1"), 3.71-3.83 (m, 4H, H-2, H-4, H-6, H-6"), 3.98-4.07 (m, 5H, H-5, H-6, H-¢', H-1’, H-3'),

4.15 (d, 1H, ] =12.5 Hz, H-5"), 5.11 (d, 1H, [ = 11
J =19 Hz, H-3), 555 (t, 1H, | = 14.5 Hz, H-4'),
Hz, H-1); aromatic and alkenyl protons: & 6.30
Hz, H-a’, H-a"), 6.85-6.89 (m, 2H, H-f’, H-f"),
H-g’, H-g"), 7.18 (dd, 2H, ] = 10 Hz, H-¢’, H-c"),
37 Hz, H-b’, H-b") ; 3C NMR (75.5 MHz, Ace-
23.6, 24.6 (4 x (CHs):C), 61.8 (C-6), 63.1 (C-5),
(C-1), 70.5 (C-3), 71.7 (C-2), 71.9 (C-4), 77.1 (C-
82.1 (C-5"), 91.4 (C-1), 99.3, 101.1(2 x (CHs)0),

Hz), 5.38 (t, 1H,
621 (d, 1H, =4
(dd, 2H, ] = 30
7.03-7.06 (m, 2H
7.58 (dd, 2H, | =
tone-d6): o 184,
63.5 (C-6"), 63.9
4", 77.7 (C-3),
103.7 (C-2),
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114.0, 114.3, (C-a’, C-av), 114.9, 115.5 (C-c’, C-cV, C-f,, C-f"), 121.6, 121.9 (C-g’, C-gV), 126.6, 126.7 (C-h’, C-h"), 144.8, 145.5, 145.8,
147.9, 148.2 (C-b’, C-bV, C-d’, C-dV, C-¢’, C-e"), 165.7, 166.5 (C-i’, C-i""); HRMS (ESI positive mode): found m/z 747.2499 [M+HJ*,
calcd.747.2500 for CssHa30n7.

Synthesis of 3,4’-di-O-(3,4-dimethoxycinnamoyl)-2,1’-di-O-isopropylidene sucrose, 3,4’-diOMe 43

To a stirred solution of compound 31 (100 mg, 0.096 mmol) and Pd(OAc)2 (1.8 mg, 0.008 mmol) in CH2Cl2 (1.0 ml) was added NEts
(1.8 uL, 0.0128 mmol) and EtsSiH (20 uL, 0.128 mmol) at room temperature and the mixture was left to stir for 12 hours. The reac-
tion mixture was then diluted with EtOAc (10.0 ml), washed with water (2 x 10 mL) and the organic layer was dried over anhy-
drous MgSOs and the solvent evaporated. The crude product obtained was re-dissolved in pyridine (1.0 ml). NEts (27 uL, 0.19
mmol) and 1.56 M 3HF-NEts (186 pL, 0.29mmol) were added to the solution and was left to stir for 12 hours at room temperature.
Upon reaction completion (TLC), pyridine was evaporated under reduced pressure and the crude product was then subjected to
purification using 3:2 EtOAc/Hexane as eluent. 3,4’-diOMe 43 was obtained as white solid (23 mg, 30% yield).

Analytical data for 3,4’-diOMe 43: mp 127-129 °C; 'H NMR (300 MHz, CDCls): isopropylidene rings: d 1.28-1.44 (m, 12H, 2 x
(CH3s)2C)); methoxy and sucrose unit: d 3.88 (m, 12H, 6 x H-
W, 6 x H-h' ), 347-351 (m, 1H, H-1'), 3.67- 3.76 (m, 4H, H-2,
H-4, H-6, H-6"), 3.92-4.11 (m, 5H, H-5, H-6, H-6¢’, H-1’, H-3),
420 (d, 1H, ] = 12.5 Hz, H-5'), 5.37 (t, 1H, ] = 19 Hz, H-3), 5.54
(t, 1H, ] =14 Hz, H-4), 624 (d, 1H, J=4Hz, " H-1); aromatic
and alkenyl protons: d 6.29 (dd, 2H, | = 22.5 Hz, H-a’, H-al),
6.82-6.84 (m, 2H, H-f', H-f"), 7.02-7.10 (m, 4H, H-¢, H-ct, H-g/,
H-g"), 7.63 (dd, 2H, ] = 30 Hz, H-b’, H-b") ; 1BC NMR (75.5
MHz, CDCL): & 19.1, 23.1, 23.9, 254 (4 x (CH:):C), 56.1,
56.2, 60.6 (4 x OCHs), 62.1 (C-6), 62.5 (C-5), 64.5 (C-6"), 66.4
(C-1"), 70.7 (C-3), 71.6 (C-2), 71.7 (C-4), 77.4 (C4), 784 (C-
3), 82.8 (C-5) , 91.8 (C-1), 100.0, 101.9 (2 x o~ (CH:):C), 103.9
(C-2), 109.8, 110.0, 111.2, 111.5 (C-¢’, C-c”, C- L £, C-fv), 1148,
115.8 (C-a’, C-a?), 122.9 (C-g/, C-g""), 127.3, 127.6 (C-i’, C-iV), 145.1, 146.4 (C-b’, C-b""), 149.4, 149.9 (C-¢’, C-e""), 151.3, 151.6 (C-d’, C-
dv), 166.4, 167.2 (C-j’, C-j"); HRMS (ESI positive mode): found m/z 825.2903 [M+Na]*, calcd.825.2946 for Ca0Hs0017Na.

Synthesis of 3,4’-di-O-(3,4,5-trimethoxycinnamoyl)-2,1’-di-O-isopropylidene sucrose, 3,4’-triOMe 44

To a stirred solution of compound 32 (100 mg, 0.09 mmol) and Pd(OAc): (1.7 mg, 0.0074 mmol) was added NEts(1.7 uL, 0.0118
mmol) and EtsSiH (19 uL, 0.118 mmol) at room temperature and the mixture was left to stir for 12 hours. The reaction mixture was
then diluted with EtOAc (10.0 ml), washed with water (2 x 10 mL) and the organic layer was dried over anhydrous MgSOs and the
solvent evaporated. The crude product obtained was re-dissolved in pyridine (1.0 ml). NEts (25 uL, 0.18 mmol) and 1.56 M
3HF-NEts (173 uL, 0.27mmol) were added to the solution which was left to stir for 12 hours at room temperature. Upon reaction
completion (TLC), pyridine was evaporated under reduced pressure and the crude product was subjected to purification using 3:2
EtOAc/Hexane as eluent. 3,4’-triOMe 44 was obtained as white solid in (24 mg, 31% yield).

Analytical data for 3,4’-triOMe 44: mp 121-123 °C; 'H
CDCls): isopropylidene rings: & 1.29-1.45 (m, 12H, 2 x
methoxy and sucrose unit: d 3.84-3.86 (m, 18H, 9 x H-
3.48-3.52 (m, 1H, H-1"), 3.67-3.77 (m, 4H, H-2, H-4, H-6,
(m, 5H, H-5, H-6, H-6', H-1’, H-3"), 4.21 (d, 1H, ] = 12.5
1H, | =19 Hz, H-3), 5.57 (t, 1H, ] =14 Hz, H-4"), 6.24 (d,
1); aromatic and alkenyl protons: ® 6.33 (dd, 2H, ] =
al), 6.74-6.75 (m, 4H, H-¢’, H-c", H-g’, H-g"), 7.60 (dd,
H-b’, H-b") ;13C NMR (75.5 MHz, CDCls): d 19.2, 24.3,
(CH:):C), 56.4, 61.2 (6 x OCHs), 62.1 (C-6), 62.5 (C-5),
(C-1), 70.8 (C-3), 71.6 (C-2), 71.7 (C-4), 77.4 (C-4'), 78.4
91.9 (C-1), 100.1, 102.0 (2 x (CHz)2C), 103.9 (C-2’), 105.5,

NMR (300 MHz,
(CH3):C));

h, 9 x H-h"),
H-6"), 3.93-4.11
Hz, H-5"), 5.40 (t,
1H, | = 4 Hz, H-
21.5 Hz, H-a’, H-
2H, ] = 28.5 Hz,
255, 292 (4 x
64.6 (C-6"), 66.4
(C-3'), 82.8 (C-5),
105.6 (C-c¢’, C-cv,
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C-g/, C-g¥), 116.4, 117.3 (C-a’, C-a""), 129.0, 129.8 (C-i/, C-i""), 140.4, 140.6 (C-¢’, C-e"), 146.5 (C-b’, C-b?), 153.7 (C-d’, C-d¥, C-f,, C-
£1'), 166.2, 167.0 (C-j', C-j"); HRMS (ESI positive mode): found m/z 863.3331 [M+H]", caled.863.3338 for C12HssOno.

Synthesis of 4’-O-para-nitrobenzoyl-3’-O-carboxybenzyl-6’-O-tert-butyldimethylsiloxy-2,1’-di-O-isopropylidene sucrose, 4’-O-
PNB 45

The synthesis of 4'-O-PNB was accomplished according to the literature procedure.? 3’-O-Cbz 26 (500 mg, 0.746 mmol) and DMAP
(9.1 mg, 0.0746 mmol) were dissolved in CH2Cl> (15 mL)

°C in an ice bath. Subsequently, NEts (312 L, 2.24 mmol)

lowed by dropwise addition of a solution of PNBCI (208 mg,

CH:Cl2 (5 mL). The reaction was left to stir for 12 hours 9
tion mixture was evaporated, and the crude product was /lvo

column chromatography using Hexane/EtOAc (4:1) as elu-

(428 mg, 70% yield) was obtained as White solid. The 'H
O-PNB 45 confirmed to the literature data.’

and stirred at 4
was added fol-

b Cc
a d 1.12 mmol) in
(TLC). The reac-
d e
' i

purified  using

f
ent. 4-O-PNB 45
O\l NMR data of 4'-

2,1-di-O-

Synthesis of 3’-O-carboxybenzyl-4’-O-para-nitrobenzoyl -
isopropylidene sucrose, 3’-O -Cbz-4’-O-PNB 46

To a stirred solution of 4-O-PNB 45 (1.00 g, 1.22 mmol) in pyridine  (10.0
ml) was added NEts (339 pL, 2.44 mmol) and 1.56 M oN 3HEF-NEts
(2.35ml, 3.66mmol) and the reaction was left to stir for 12 hours at room temperature (TLC). Pyridine was removed, and the crude

product was subjected to column chromatography purification using EtOAc/Hexane (3:2) as the eluent. 3’-O -Cbz-4’-O-PNB 46
(740 mg, 86% yield) was obtained as white solid.

Analytical data for 3’-O -Cbz-4’-O-PNB 46: '"H NMR (300 MHz, CDCls): isopropylidene rings: & 1.36-1.55 (m, 12H, 2 x (CH3)2C));

sucrose unit: d 3.15 (dd, 1H, J = 15 Hz), 3.54-3.88 (m, 9H), 4.13 (d, b ¢ 1H, ] = 125
Hz), 4.26-4.27 (m, 1H), 5.17-5.19 (m, 1H, H-3'), 5.88 (t, 1H, ] = 12 Hz, a H-4"),6.19 (d,
1H, | = 3.5 Hz, H-1); Cbz group: d 5.17-5.19 (m, 2H), 7.30-7.36 (m, 5H); PNB
group: 0 8.20 (dd, 4H, | = 49 Hz); 3C NMR (75.5 MHz, CDCls): d f € 19.3, 24.3,

25.6,29.2, 62.0, 64.3, 66.7, 70.1, 70.7, 72.8, 73.7, 76.1, 80.3, 83.1, 91.7,
103.7, 123.9, 128.5, 128.9, 131.2, 134.6, 134.8, 150.1, 151.1, 154.8,

1.2.5.3 General procedure for acylation of 3’-O-Cbz-4’-O-PNB 46

A stirred solution of 3’-O-Cbz-4’-O-PNB 46 (150 mg, 0.218 mmol)
(3 mg, 0.02 mmol) in CH2Cl2 (15 mL) was heated under reflux for
The (substituted) cinnamic acid (0.872 mmol) and EDC (167 mg,
were then added to the refluxing solution which was left under
weeks (TLC). The reaction mixture was then washed with distilled

OH

100.1, 102.3,
164.1.

and DMAP
10 minutes.
0.872 mmol)
reflux for 2
water (3 x 10

mL), the organic phase separated, dried over anhydrous MgSOs and the solvent evaporated under vacuum. The crude product was
purified using column chromatography using Hexane/EtOAc (8:1) as the eluent. The general procedure was used to prepare com-
pounds 47, 48, 49, 50, 51, 52 and 53. Along with these compounds, a by-product was always obtained, and its analytical data were
not recorded.

Synthesis of 3,6’-di-O-cinnamoyl - 3’-O-carboxybenzyl-4'-O-para-nitrobenzoyl -2,1’-di-O-isopropylidene sucrose 47

Following the general procedure, reaction using cinnamic acid (129 mg, 0.872 mmol) gave compound 47 (135 mg, 64% yield) and a
by-product (40 mg, 22% yield) as white solids.
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Analytical data for compound 47: mp 98-101°C;
MHz, MeOD): isopropylidene rings: o 1.24-1.45
(CHs3)2C) ); Cbz and sucrose unit: d 3.53-4.52 (m,
1H, ] = 4 Hz, H-3'), 5.34 (m, 3H, H-3, 2 x H-a), 5.62
H-4"), 6.16 (d, 1H, | = 4 Hz, H-1); Cbz and cin-
matic and alkenyl protons: d 6.41 (dd, 2H, ] = 32
7.30-7.52 (m, 15H, H-b, H-c, H-d, H-e, H-f, H-¢, H-
H-¢’, H-e", H-f, H-f", H-g’, H-g"), 7.65 (dd, 2H, ] =
b"); PNB group: 6 8.18 (dd, 4H, | = 24 Hz, H-a?, H-
13C NMR (75.5 MHz, CDCls): & 19.2, 24.1, 25.7,
64.5, 65.0, 66.6, 71.0, 71.2, 71.8, 72.1, 79.4, 79.9, 80.5,
101.8, 105.1, 105.2, 117.6, 118.3, 123.9, 128.3, 128.8,
129.1, 130.5, 130.6, 131.2, 134.3, 134.4, 134.5, 134.7,
145.5, 147.8, 151.0, 154.6, 163.8, 166.0, 166.1, 166.5.

Synthesis of 3,6’-di-O-(4-acetoxycinnamoyl) -3’-
carboxybenzyl-4'-O-para-nitrobenzoyl  -2,1’-di-

isopropylidene sucrose 48

47

q2
c2
O.

4 g

o
N o
o (0]
a2
b2
LN

R

el

dv

1H NMR (300
( m, 12H, 2 x
11H), 5.08 (d,
(t, 1H, ] = 8 Hz,
namoyl aro-
Hz, H-a’, H-a")
c', H-d’, H-d",
15 Hz, H-b’, H-
b2, H-c?, H-d?);
29.0, 29.2, 62.3,
81.0, 92.1, 99.9,

128.9, 129.0,
135.0, 145.0,
O-
O-

Following the general procedure, reaction using OAc-coum acid (177 mg, 0.872 mmol) gave compound 48 (184 mg, 78% yield) and

a by-product (29 mg, 15% yield) as white solids.

Analytical data for compound 48: '"H NMR (300
d6): isopropylidene rings: & 1.22-1.49 ( m, 12H, 2 x
coumaroyl acetoxy & methoxy, Cbz and sucrose
(m, 6H, 3 x H-i’, 3 x H-i"), 3.64-4.50 (m, 7H), 4.25-
4.45-4.50 (m, 1H), 4.52-4.62 (m, 1H), 4.70 (m, 1H),
2 x H-a), 5.37 (d, 1H, ] =4 Hz, H-3'),5.44 (t, 1H, | =
5.77 (t, 1H, ] = 7.5 Hz, H-4"), 6.20 (d, 1H, ] =4 Hz,
OAc-coumaroyl aromatic and alkenyl protons: d
H-a’, H-a"), 7.16-7.50 (m, 9H, H-b, H-c, H-d, H-e,
H-f, H-f"), 7.68-7.87 (m, 6H, H-c’, H-c" H-g’, H-
PNB group: 0 8.35 (dd, 4H, | = 26 Hz, H-a?, H-b?,
NMR (75.5 MHz, Acetone-d6): d 11.3, 14.3, 19.4,
24.2,24.3,24.5,25.7,39.7, 55.0, 62.6, 65.2, 65.4, 67.1,
72.4, 80.6, 80.7, 81.8, 92.8, 100.3, 102.2, 118.6, 117.9,
123.2, 123.4, 129.3, 129.4, 129.5, 129.6, 130.2, 130.3,
132.7, 132.8, 132.9, 133.0, 133.5, 136.3, 136.4, 144.5,
153.5, 153.9, 155.1, 164.8, 165.4, 166.3, 166.8, 165.4,
168.0, 169.5, 170.1.

Synthesis of 3,6’-di-O-(4-acetoxy-3-
ycinnamoyl) -3’-O-carboxybenzyl-4’-O-para-
2,1’-di-O-isopropylidene sucrose 49

Following the general procedure, reaction
acid (177 mg, 0.872 mmol) gave compound 49
yield) and a by-product (28 mg, 14% yield) as

Analytical data for compound 49: 'H NMR
tone-d6): isopropylidene rings: d 1.23-1.49 (m,
(CHs)2C); Cbz, OAC-feru acetoxy, methoxy
unit: d 2.26-2.27 (m, 6H, 3 x H-i’, 3 x Hil),
3 x H-I, 3 x H-h'"), 3.65-4.07 (m, 4H), 4.29-4.33,
4.50 (m, 1H), 4.56-4.62 (m, 1H), 4.68-4.72 (m,

MHz, Acetone-
(CHzs)2C); OAc-
unit: d 2.28-2.29
432 (m, 1H),
5.29-5.33 (m, 2H,
18.5 Hz, H-3),
H-1); Cbz and
6.49-6.59 (m, 2H,
H-f, H-d’, H-d"
g H-b’, H-b";
H-c?, H-d?); 13C
20.9, 21.0, 23.7,
71.2, 71.3, 71.8,

118.6, 119.2,
130.6, 132.0,
144.8, 146.6,
166.3, 166.8,
methox-

nitrobenzoyl -

using OAc-feru
(149 mg, 60%
white solids.

(300 MHz, Ace-
12H, 2 X
and sucrose
3.89-3.91 (m, 6H,
(m, 1H), 4.43-
1H), 5.32 (d, 1H,
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J=4Hz, H-3), 5.37- 5.38 (m, 2H, Cbz, 2 x H-a), 5.45 (t, 1H, ] = 18.5 Hz, H-3), 5.75 (t, 1H, ] = 7.5 Hz, H-4"), 6.20 (d, 1H, | = 4 Hz, H-1);
Cbz and OAc- Feru aromatic and alkenyl protons: d 6.58 (dd, 2H, | = 24.5 Hz, H-a’, H-a") 7.08-7.13 (m, 2H, H-d’, H-d"), 7.20-7.39 (m,
5H, H-b, H-c, H-d, H-e, H-f), 7.45-7.53 (m, 4H, H-¢’, H-¢", H-g’, H-g"), 7.68 (dd, 2H, ] = 22.5 Hz, H-b’, H-b"); PNB group: d 8.34 (dd,
4H, ] = 26.5 Hz, H-a?, H-b? H-c?, H-d?); ®*C NMR (75.5 MHz, Acetone-d6): 518.5, 19.6, 23.4, 24.8, 55.5, 61.7, 64.3, 64.5, 66.3, 70.4, 70.8,
71.6, 71.8, 79.0, 79.9, 80.9, 91.9, 99.4, 101.3, 105.4, 111.5, 111.7, 117.8, 118.3, 121.5, 123.3, 123.4, 123.6, 128.4, 128.5, 128.6, 128.7, 131.1,
133.3,134.8, 135.5, 141.8, 144.0, 144.3, 150.9, 151.9, 154.2, 163.9, 165.5, 166.0, 168.0.

Synthesis  of  3,6’-di-O-(4-acetoxy-3,5-dimethoxycinnamoyl)  -3’-O-carboxybenzyl-4’-O-para-nitrobenzoyl  -2,1’-di-O-
isopropylidene sucrose 50

Following the general procedure, reaction using OAc-sinap acid (232 mg, 0.872 mmol) gave compound 50 (173 mg, 66% yield) and
a by-product (27 mg, 13% yield) as yellow solids.

Analytical data for compound 50: isopropylidene . rings: o 1.17-
1.48 (m, 12H, 2 x (CHz3)2C)); OAc-sinap acetoxy, d methoxy  and
sucrose unit: 0 2.26 (m, 6H, 3 x H-I’, 3 x H-i""), 3.64- e b 3.78 (m, 4H),
3.89 (m, 12H, 6 x H-h’, 6 x H-h") 4.29-4.71 (m, 5H), f 532(d, 1H,J=4
Hz, H-3") 5.38 (s, 2H, Cbz, 2 x H-a), 5.46 (t, 1H, | = ’ 18,5 Hz, H-3),

5.74 (t, 1H, ] = 8 Hz, H-4), 6.20 (d, 1H, ] = 3.5 Hz,
and alkenyl protons: d 6.61 (dd, 2H, | =23.5 Hz, H-
4H, | = 16 Hz, H-¢’, H-c" H-g’, H-g"), 7.35-7.53 (m,
d, H-e, H-f), 7.79 (d, 2H, | = 16 Hz, H-b’, H-b");
8.34 (dd, 4H, ] = 28 Hz, H-a?, H-b?, H-c? H-d?);3C
CDCls): 19.9, 20.7, 21.3, 24.7, 26.2, 29.5, 29.8, 30.1,
57.1, 57.2, 61.0, 65.7, 71.8, 73.0, 80.4, 82.3, 100.8,
106.6, 107.0, 118.5, 119.2, 119.7, 125.0, 129.8, "129.9,
132.7, 133.5, 134.0, 134.1, 136.2, 136.9, 146.2, 149.6,
163.9, 165.3, 166.9, 168.8.

H-1); aromatic
a’, H-a), 7.10 (d,
5H, H-b, H-c, H-
PNB group: ©
NMR (75.5 MHz,
30.3, 30.6, 30.8,
102.7, 106.4,
130.0, 132.4,
154.1, 154.2,

Synthesis of 3,6’-di-O-(3,4-di-tert-butyldimethylsiloxycinnamoyl) -3’-O-carboxybenzyl-4’-O-para-nitrobenzoyl -2,1’-di-O-
isopropylidene sucrose, 3,6’-TBS -caff 51

Following the general procedure, reaction using OTBS-caff acid (227 mg, 0.872 mmol) gave compound 51 (198 mg, 61% yield) and a
by-product (84 mg, 35% yield) as white solids.

Analytical data for compound 51: TBS group: d c 022 (m, 24H),
0.98 (m, 36H); isopropylidene rings: d 1.20-1.46 (m, 12H, 2 x
(CHs)2C) ); sucrose unit: o 3.62-4.67 (m, 12H), 528 (d, 1H, J =4
Hz, H-3'), 535 (m, 2H, 2 x H-a ), 544 (t, 1H, | = f 19 Hz, H-3), 5.73
(t, 1H, J=7.5Hz, H-4"), 6.18 (d, 1H, ] =3.5 Hz, H-
alkenyl protons:
4H, H-a’, H-a"), 6.87-6.94 (m, 5H, H-d’, H-d"),
H-¢, H-c", H-g/, H-g"), 7.21-7.74 (m, 13H, H-b,
f, H-b’, H-b"); PNB group: 6 8.31 (dd, 4H, ] =25
H-c?, H-d?); 3C NMR (75.5 MHz, CDCls): d -5.32,
10.4, 13.5, 17.5, 17.8, 18.5, 22.8, 23.5, 23.8, 30.4,
66.2, 67.4, 70.3, 71.9, 79.2, 79.9, 80.9, 91.8, 99.5,
115.5,116.1, 117.7, 118.8, 119.8, 120.6, 120.9, 121.4,
131.1, 132.6, 134.8, 135.5,144.8, 147.1, 149.2, 151.0,
166.3, 167.2.

1); aromatic and
O 6.27-6.38 (m,
7.10-7.19 (m, 9H, ,
H-c, H-d, H-e, H-
Hz, H-a?, H-b?
-4.81, -3.92, 0.63,
38.8, 61.7, 644,
101.4, 105.3, 115.0,
122.2,122.7, 123.6,
154.2, 163.8, 165.7,

51

Synthesis of 3,6’-di-O-(3,4-dimethoxycinnamoyl) -3’-O-carboxybenzyl-4’-O-para-nitrobenzoyl -2,1’-di-O-isopropylidene su-
crose 52

17



Following the general procedure, reaction using diOMe acid (181 mg, 0.872 mmol) gave compound 52 (187 mg, 79% yield) and by-
product (37 mg, 19% yield) as white solids.

Analytical data for compound 52:'H NMR (300 MHz, d ¢ CDCls):
isopropylidene rings: & 1.23-146 ( m, 12H, 2 x . b (CHs)C) );
diOMe methoxy and sucrose unit: d 3.89 (m, 13H, 6 x ) H-h', 6 x
H-h'"), 3.54-3.73 (m, 4H), 4.00-4.51 (m, 4H), 5.10 (d, 1H, a J = 4 Hz,
H-3’), 5.27-5.43 (m, 3H, H-3, 2 x H-a), 5.63 (t, 1H, J =7 Hz, H-4),
6.17 (d, 1H, | = 4 Hz, H-1); aromatic and alkenyl pro- tons: 0
6.23-6.40 (m, 4H, H-a’, H-a"), 6.80-7.17 (m, 12H, H-d’, H-d?, H-¢,
H-c!, H-g/, H-g"), 7.30-7.47 (m, 5H, H-b, H-c, H-d, H-e, H-f), 7.55-
7.80 (m, 4H, H-b’, H-b"); PNB group:  8.19 (dd, 4H, | = 43 Hz,
H-a?, H-b? H-c2, H-d?);3C NMR (75.5 MHz, CDCl): 19.3, 25.7,
29.3, 56.1, 56.2, 56.3, 71.2, 99.9, 101.8, 105.2, 110.1, 111.3, 114.6,
122.9, 123.8, 127.0, 128.8, 128.9, 131.2, 135.1, 148.7, 149.6, 152.2,
163.1,163.9 h

52
Synthesis of 3,6’-di-O-(3,4,5-trimethoxycinnamoyl) - 3’-0-

carboxybenzyl-4’-O-para-nitrobenzoyl -2,1’-di-O-isopropylidene sucrose 53

Following the general procedure, reaction using triOMe acid (208 mg, 0.872 mmol) gave compound 53 (167 mg, 67% yield) and a
by-product (12 mg, 6% yield) as white solids.

Analytical data for compound 53: 'H NMR (300 d MHz,
CDCls): isopropylidene rings: & 1.26-1.46 (m, 12H, 2 . b X
(CH3s)2C) ); triOMe methoxy and sucrose unit: d 3.85- ) 3.88 (m,
26H, 9 x H-h’, 9 x H-h'"), 3.54-3.76 (m, 4H), 3.90-4.50 a (m, 6H),
5.09 (d, 1H, | = 4 Hz, H-3'), 5.27-5.42 (m, 3H, H-3, 2 x H-a), 5.61
(t, 1H, ] =7 Hz, H-4"), 6.17 (d, 1H, ] = 4 Hz, H-1); ar- omatic
and alkenyl protons: 6 6.28-6.43 (m, 3H, H-b’, H-b"), 6.69-6.77
(m, 6H H-¢’, H-¢" H-g’, H-g"), 7.28-7.47, (m, 5H, H-b, H-¢, H-d,
H-e, H-f), 7.53-7.77 (m, 3H, H-b’, H-b"); PNB group: 0 8.1 9(dd,
4H, | = 43 Hz, H-a%, H-b? H-c2, H-d?) ; 3C NMR (75.5 MHz,
CDCls): d 19.3, 24.1, 25.7, 29.3, 56.4, 61.2, 64.5, 71.2, 721, 793,
80.5, 81.0, 92.1, 99.9, 101.9, 105.2, 105.5, 106.0, 116.0, 116.9,
117.5, 123.9, 128.8, 128.9, 129.3, 130.0, 131.2, 134.4, 135.0,
140.4, 145.5, 148.9, 151.1, 153.6, 153.7, 154.6, 162.7,  ~© o 163.9,

166.1, 166.4.
53

1.2.5.4 General procedure for the deprotection of PNB, Cbz and acetal groups

To a stirred solution of each of the compounds 47, 48, 49, 50, 51, 52, or 53 in of methanol: THF (1 ml, 9:1) was added Mg(OMe)2. The
reaction mixtures were left to stir for 12 hours (TLC) then quenched with 1IN HCI. The solvent was evaporated, and the slurries
obtained were then dissolved in CH2Clz (15 mL) and washed with water (2 x 10 mL). The organic layer was separated, dried over
anhydrous MgSQO;, filtered and the solvent evaporated under reduced pressure. Purification using silica gel column chromatog-
raphy using Hex:EtOAc (1:1) as the eluent gave the desired compounds 3,6’-cinn 54, 3,6’-coum 55, 3,6'-feru 56, 3,6’-diOMe 59, 3,6'-
triOMe 60, 3,6’-OAc-sinap 61 and 3,6-OTBS-caff 62.

Synthesis of 3,6’-di-O-cinnamoyl-2,1’-di-O-
sucrose, 3,6’-cinn 54

isopropylidene

Following the general procedure, compound 47
mmol) completely reacted with Mg(OMe)2 (158
before quenching the reaction with 1N HCI (104
The product compound 54 (60 mg, 85 % yield)

(100 mg, 0.104
pL, 0.052 mmol)
puL, 0.104 mmol).
was obtained as
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white solid.

Analytical data for 3,6’-cinn 54: mp 108-110 °C; "H NMR (300 MHz, CDCls): isopropylidene rings: 6 1.27-1.45 (m, 12H, 2 x (CH3)2C));
sucrose unit: d 3.48-3.52 (m, 1H, H-5), 3.71-3.96 (m, 7H, 2 x H-1’, H-2, H-4, 2 x H-6, H-3'), 4.15-4.34 (m, 3H, H-4’, H-5, H-6'), 4.46-
4.47 (m, 1H, H-6"), 5.39 (t, 1H, ] = 19 Hz, H-3), 6.16 (d, 1H, ] = 4 Hz, H-1); aromatic and alkenyl protons: d 6.43 (dd, 2H, ] = 26.5 Hz,
H-a’, H-a"), 7.34-7.37 (m, 6H, H-¢’, H-e"" H-d’, H-d", H-f', H-{"), 7.48-7.53 (m, 4H, H-c’, H-c", H-g’, H-g"), 7.68 (dd, 2H, ] = 22 Hz,
H-b’, H-b"); 3C NMR (75.5 MHz, CDCls): d 19.2, 24.3, 25.5, 29.2 (4 x (CH3)2C), 62.4 (C-6), 64.3 (C-5), 65.9 (C-6"), 66.3 (C-1"), 71.2 (C-3),
71.9 (C-4), 72.0 (C-2), 78.7 (C-4"), 79.9 (C-3'), 80.1 (C-5), 91.5 (C-1), 100.1, 101.8 (2 x (CHs)2C), 104.2 (C-2"), 117.9, 118.1 (C-a’, C-a?),
128.4,129.1 (C-¢/, C-cV, C-g, C-gV, C-d’, C-dV, C-f’, C-fV'), 130.6 (C-¢’, C-e""), 134.6 (C-h’, C-h"), 145.4, 145.5 (C-b’, C-b"), 166.6, 167.1
(C-1', C-iv); HRMS (ESI positive mode): found m/z 705.2502 [M+Na]*, calcd.705.2523 for CssH4013Na.

Synthesis of 3,6’-di-O-coumaroyl-2,1’-di-O-isopropylidene sucrose, 3,6’-coum 55

Following the general procedure, compound 48 (100 mg, 0.092 mmol) ) completely reacted with Mg(OMe)2 (140 pL, 0.046 mmol)
before quenching the reaction with 1IN HCI (92 uL, 0.092 mmol). The product compound 55 (22 mg, 33% yield) was obtained as
white solid.

Analytical data for 3,6’-coum 55: mp 159-161°C; isopropy-

lidene rings: ® 1.16-1.38 (m, 12H, 2 x (CHs)2C); su- crose unit: d
3.32-3.37 (m, 1H, H-5), 3.62-3.99 (m, 7H, 2 x H-1’, H-2, H-4, 2 x H-6,
H-3'), 4.05-4.19 (m, 3H, H-4', H-5', H-6'), 4.32-4.36 (m, 1H, H-6'),

5.34 (t, 1H, ] = 19 Hz, H-3), 6.02 (d, 1H, ] = 4 Hz, H-1);
alkenyl protons: d 6.24 (dd, 2H, ] =27 Hz, H-a’, H-a"),

aromatic and
6.71 (d, 4H, |

=9 Hz, H-d’, H-d", H-f, H-f"), 7.36 (d, 4H, ] = 8.5 Hz, H-c, H-,
H-g/, H-g"), 7.52 (dd, 2H, ] = 29 Hz, H-b’, H-b"); 13C NMR  (75.5
MHz, MeOD): d 21.1, 24.5, 25.4, 29.6 (4 x (CH3):C), 634  (C-6),
64.9 (C-5), 65.0 (C-6), 67.1 (C-1'), 67.7 (C-3), 72.6 (C- 4), 73.1 (C-2),
78.1 (C-4'), 80.2 (C-3), 81.4 (C-5), 92.6 (C-1), 101.1, 1028 (2 «x
(CH3):C), 105.5 (C-2’), 115.1 (C-a’, C-a"), 115.4, 117.0 (C-d’, C-d,

C-f', C-f"), 127.3 (C-h’, C-h"), 131.3, 131.4 (C-c¢/, C-cV, C-g, C-gV), 146.8, 146.9 (C-b’, C-b"), 161.5 (C-¢’, C-e), 168.9, 169.1 (C-i’, C-iV);
HRMS (ESI positive mode): found m/z 737.2454 [M+Na]*, calcd.737.2421 for CssH42015Na.

Synthesis of 3,6’-di-O-feruloyl-2,1’-di-O-isopropylidene sucrose, 3,6’-feru 56

Following the general procedure, compound 49 (100 mg, 0.088 mmol) completely reacted with Mg(OMe)2 (134 uL, 0.044 mmol)
before quenching the reaction with 1IN HCI (88 uL, 0.088 mmol). The product compound 56 (14 mg, 21% yield) was obtained as

white solid.

Analytical data for 3,6’-feru 56: mp 140-142
(300 MHz, Acetone-d6): isopropylidene rings:
12H, 2 x (CHs)2C); methoxy and sucrose unit:
6H, 3 x H-I', 3 x H'h"), 3.43-3.48 (m, 1H, H-5),
2 x H-1’, H-2, H-4, 2 x H-6, H-3"), 4.47-4.50 (m,
H-6"), .4.72-4.77 (m, 1H, H-6") 531 (t, 1H, | =
(d, 1H, J = 4 Hz, H-1’); aromatic and alkenyl
(dd, 2H, J =30 Hz, H-a’, H-a"), 6.98 (dd, 2H, |
H-d"), 7.20 (dd, 2H, | = 15 Hz, H-¢/, H-c"),
14 Hz, H-g’, H-g"), 7.61 (dd, 2H, ] = 25 Hz, H-
NMR (75.5 MHz, Acetone-d6): o 19.3, 20.8,
(CHs)2C), 55.0, 56.4 (2 x OCHs), 62.8 (C-6), 64.2
67.2 (C-1"), 71.5 (C-3), 72.7 (C-2), 72.9 (C-4),

°C;  H NMR
0 1.24-146 (m,
0 3.93-3.94 (m,
3.65-4.28 (m, 7H,
3H, H-4, H-5,
19 Hz, H-3), 6.10
protons: O 6.44
= 10.5 Hz, H-d’,
735 (d, 2H, | =
b’, H-b") ; BC
209, 245 (4 x
(C-5), 66.8 (C-6"),
78.1 (C-4"), 80.4

(C-3"), 81.1 (C-5'), 92.0 (C-1), 100.1, 101.9 (2 x (CHs)2C), 105.1 (C-2), 111.2 (C-g’, C-gV), 115.7 (C-a’, C-av), 116.0, 116.1 (C-d’, C-dV),
124.0, 124.2 (C-¢/, C-c"), 127.5 (C-i’, C-iV"), 145.6, 145.9 (C-b’, C-b"), 148.8 (C-f’, C-f"), 150.1, 150.2 (C-¢’, C-e"’), 166.7, 167.4 (C+’, C5");
HRMS (ESI positive mode): found m/z 797.2598 [M+Na]*, calcd.797.2633 for CssHasO17Na.

Synthesis of 3,6’-di-O-(3,4-dimethoxycinanamoyl)-2,1’-di-O-isopropylidene sucrose, 3,6’-diOMe 59
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Following the general procedure, compound 52 (100 mg, 0.092 mmol) completely reacted with Mg(OMe)2 (140 pL, 0.046 mmol)
before quenching the reaction with 1IN HCI (92 uL, 0.092 mmol). The product compound 59 (66 mg, 90% yield) was obtained as
white solid.

Analytical data for 3,6’-diOMe 59: mp 132-134 °C; 'H NMR
1.27-1.44 (m,
3.87-3.88 (m,
3.70-4.18 (m, 7H,
3H, H-4, H-5,
18.5 Hz, H-3),
protons: & 6.29
11 Hz, H-d’, H-
2H, ] =16 Hz, H-

(300 MHz, Acetone-d6): isopropylidene rings: o
12H, 2 x (CH3)2C); methoxy and sucrose unit: d
12H, 6 x H-I’, 6 x H-h") ,3.48-3.51 (m, 1H, H-5),
2 x H-1’, H-2, H-4, 2 x H-6, H-3’), 4.18-4.32 (m,
H-6") , 4.48-4.52 (m, 1H, H-6'), 540 (t, 1H, | =
6.16 (d, 1H, ] =4 Hz, H-1"); aromatic and alkenyl
(dd, 2H, J = 30 Hz, H-a’, H-a") 6.81 (dd, 2H, ] =
d"), 7.02 (dd, 2H, | = 18 Hz, H-¢/, H-c"), 7.07 (d,
g, H-g"), 7.60 (dd, 2H, | = 24 Hz, H-b’, H-b") ; 13C NMR (75.5
MHz, Acetone-d6): d 19.3, 24.5, 25.6, 26.2 (4 x . (CHs)2C), 56.1,
56.2 (4 x OCHs), 62.8 (C-6), 64.2 (C-5), 66.8 (C-6"), 67.2 (C-1), 71.6
(C-3), 72.7 (C-2), 72.9 (C-4), 78.0 (C-4), 80.4 (C-3"), 81.1 (C-5'), 92.0 (C-1), 100.1, 101.9 (2 x (CH3)=C), 105.1 (C-2"), 111.0, 112.3 (C-¢’, C-
<V, C-f, C-fV), 116.3, 116.6 (C-a’, C-a"), 123.7, 123.8 (C-g’, C-gV’), 128.3 (C-i’, C-iV), 145.4, 145.7(C-b’, C-b"), 150.7 (C-¢’, C-e"), 152.6
(C-d’, C-d¥), 166.6, 167.4 (Cj’, C-j*"); HRMS (ESI positive mode): found m/z 803.3154 [M+H]*, caled.803.3126 for C40oHs1017.

Synthesis of 3,6’-di-O-(3,4,5-trimethoxycinanamoyl)-2,1’-di-O-isopropylidene sucrose, 3,6’-triOMe 60

Following the general procedure, compound 53 (100 mg, 0.087 mmol) completely reacted with Mg(OMe)2 (134 pL, 0.044 mmol)
before quenching the reaction with 1IN HCI (87 uL, 0.087 mmol). The product compound 60 (47 mg, 63% yield) was obtained as
white solid.

Analytical data for 3,6’-triOMe 60: mp 125-
(300 MHz, CDCls): isopropylidene rings: d
12H, 2 x (CH3)2C); methoxy and sucrose unit:
18H, 9 x H-h’, 9 x H-h"), 3.49- 3.53 (m, 1H, H-
7H, 2 x H-1’, H-2, H-4, 2 x H-6, H-3"), 4.17-
4, H-5, H-6"), 4.50-4.54 (m, 1H, H-6") 5.34 (t,
H-3), 6.17 (d, 1H, ] = 4 Hz, H-1’); aromatic
protons: d 6.35 (dd, 2H, ] =31 Hz, H-a’, H-a"),
6 Hz, H-¢’, H-c" H-g’, H-g"), 7.58 (dd, 2H, | =
b") ; BC NMR (75.5 MHz, CDCls): § 19.2, 21.3,
(CHs)20), 56.4, 60.6 (6 x OCHs), 61.2 (C-6, C-
1), 71.3 (C-3), 71.8 (C-4), 72.0 (C-2), 77.4 (C-
80.3 (C-5), 91.5 (C-1), 100.1, 101.8 (2 x

(C-2), 105.5, 105.6 (C-¢’, C-c”, C-g’, C-gV),

av), 130.0, 130.1 (C-i’, C-iV), 140.4, 140.5 (C-

(C-b’, C-bv), 153.6, 153.7 (C-d’, C-dV, C-f,

167.0 (C’, C+"); HRMS (ESI positive mode):
885.3162 [M+Na]*, calcd.885.3157 for

Synthesis of 3,6’-di-O-acetoxy-sinapoyl-
isopropylidene sucrose, 3,6’-OAc-sinap 61

Following the general procedure, com-
mg, 0.083 mmol) completely reacted with
pL, 0.042 mmol) before quenching the reac-

127 °C;'H NMR
1.23-145  (m,
0 3.85-3.89 (m,
5), 3.71-4.11 (m,
4.52 (m, 3H, H-
1H, ] = 19 Hz,
and alkenyl
674 (d, 4H, ] =
19 Hz, H-b’, H-
243, 255 (4 x
5), 66.0 (C-6/, C-
4, 79.9 (C-3),
(CH:):C), 104.3
117.2 (C-a’, C-
e/, C-el), 1454
Cf'),  166.9,
found m/z
Cs2Hs5:019Na.

2,1-di-O-

pound 50 (100
Mg(OMe)2 (128
tion with 1IN

HCI (83 pL, 0.083 mmol). The product compound 61 (40 mg, 53% yield) was obtained as white solid.

Analytical data for 3,6’-OAc-sinap 61: mp 136-138 °C; isopropylidene rings: d 1.25-1.43 (m, 12H, 2 x (CHs)2C); OAc-sinap acetoxy
and methoxy sucrose unit: 62.27-2.30 (m, 7H, 3 x H-I', 3 x H-i"), 3.79-3.80 (m, 12H, 6 x H-h’, 6 x H-h"), 3.47-4.03 (m, 8H), 4.18-4.54
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(m, 3H), 5.25 (m, 1H, H-6"), 5.42 (t, 1H, ] = 19 Hz, H-3), 6.15 (d, 1H, | = 4 Hz, H-1"); aromatic and alkenyl protons: d 6.37 (dd, 2H, | =
34 Hz, H-a’, H-a"), 6.74 (d, 4H, ] =7 Hz, H-c’, H-c", H-g’, H-g"), 7.58 (dd, 2H, ] = 16 Hz, H-b’, H-b"); ®*C NMR (75.5 MHz, CDCl3): d
19.2, 20.6, 24.2, 25.3, 29.1, 31.0, 53.6, 56.3, 62.3, 63.9, 65.9, 66.5, 68.3, 71.6, 72.1, 79.6, 80.3, 91.2, 99.9, 100.0, 100.1, 101.5, 101.6, 104.3,
104.4,104.8,104.9, 118.1, 118.4, 123.7, 128.4, 128.7, 130.4, 130.7, 130.8, 132.6, 132.7, 132.8, 132.9, 152.5, 152.6, 166.7, 166.8, 168.6.

Synthesis of 3,6’-di-O-(3,4-di-tert-butyldimethylsiloxycinnamoyl)-2,1’-di-O-isopropylidene sucrose, 3,6’-OTBS-caff 62

Following the general procedure, compound 51 (100 mg, 0.084 mmol) completely reacted with Mg(OMe)2 (128 uL, 0.042 mmol)
before quenching the reaction with 1N HCl (84 pL, 0.084 mmol). The product compound 62 (83 mg, 82% yield) was obtained yel-

low solid.

Analytical data for 3,6’-OTBS-caff 62: 'H
CDCls): TBS groups: d 0.20 (m, 24H), 0.97,
isopropylidene rings: d 1.24-1.45 (m, 12H, 2
crose unit: d 3.36 (m, 2H), 3.51 (d, 1H, | =
3.78 (m, 4H), 3.88-3.95 (m, 4H), 4.18- 4.22
4.33 (m, 1H), 448 (d, 1H, ] = 11.5 Hz), 5.38
H-3), 6.18 (d, 1H, ] = 4 Hz, H-1"); aromatic
protons: d 6.26 (dd, 2H, | = 30 Hz, H-a’, H-
J =10 Hz, H-d’, H-d"), 6.97-7.04 (m, 4H H-
H-g"), 7.57 (dd, 2H, | = 25.5 Hz, H-b’, H-
(75.5 MHz, Acetone-dé6): o -4.8, -4.7, -1.2,
24.6, 25.3, 25.4, 63.3, 63.8, 70.8, 71.8, 79.5,
104.2, 115.9, 120.6, 120.8, 121.3, 122.3, 126.5,
128.5, 144.1, 144.4, 147.1, 149.3, 165.6, 166.4.

NMR (300 MHz,
098 (m, 36H);
x (CHs)20); su-
12.5 Hz), 3.71-
(m, 3H), 4.27-
(t, 1H, J=19 Hz,
and alkenyl
a'), 6.80 (dd, 2H,
d, H-c", H-g,
b") ; BC NMR
18.2, 18.4, 23.6,
91.1, 99.2, 101.0,
128.0, 128.4,

Synthesis of 3,6’-di-O--sinapoyl-2,1’-di-O-isopropylidene sucrose, 3,6’-sinap 57

A mixture of compound 61 (100 mg, 0.108 mmol) and piperidine (42.7 uL, 0.432 mmol) in EtOH/THF (1 ml, 5:1) was stirred for 12
hours at room temperature. Upon reaction completion (TLC), the crude mixture was subjected to purification using silica gel col-
umn chromatography using EtOAc/Hexane (3:2) using as the eluent. Compound 57 (41 mg, 45 % yield) was obtained as white solid.

Analytical data for 3,6’-sinap 57: mp 136-
NMR (300 MHz, CDCls): d isopropylidene
1.43 (m, 12H, 2 x (CHz3)2C); sinapoyl meth-
unit: d 3.85-3.86 (m, 14H, 6 x H-h’, 6 x H-h"),
H-5, 2 x H-1’, H-2, H-4, 2 x H-6, H-3'), 3.94-
4, H-5, 2 x H-6'), 5.41(t, 1H, ] = 19 Hz, H-3),
Hz, H-1"); aromatic and alkenyl protons: d
30 Hz, H-a’, H-a"), 6.75 (d, 4H, ] = 7.5 Hz, H-
H-g"), 7.54 (dd, 2H, ] = 18 Hz, H-b’, H-b");
MHz, CDCls): 8 19.7, 24.9, 26.0 (4 x (CH3)2C),
63.2 (C-6), 64.6 (C-5), 67.2 (C-6’), 67.6 (C-1"),

138  °C; H
rings: 0 1.23-
oxy and sucrose
3.32-3.71 (m, 8H,
4.54 (m, 4H, H-
6.16 (d, 1H, ] =4
6.27 (dd, 2H, | =
¢, H-¢", H-g,
BC NMR (75.5
57.1 (4 x OCHz),
719 (C-3), 73.2

(C-2), 73.3 (C-4), 78.4 (C-4), 80.9 (C-3'), 81.5 (C-5'), 92.4 (C-1), 100.5, 102.3 (2 x (CH3)2C), 105.5 (C-2"), 107.3 (C-c’, C-cV, C-g’, C-gV),
116.4, 116.7 (C-a’, C-a"), 126.6 (C-i’, C-i""), 139.9 (C-¢’, C-eV), 146.4, 146.7 (C-b’, C-b""), 149.4 (C-d’, C-d¥, C-f, C-f"), 167.1, 167.9 (C,
C-j"); HRMS (ESI positive mode): found m/z 857.2817 [M+Na]*, calcd.857.2844 for CaoHs0O19Na.

Synthesis of 3,6’-di-O-caffeoyl-2,1’-di-O-isopropylidene sucrose, 3,6’-caff 58

To a stirred solution of 3,6’-OTBS-caff 62 (100 mg, 0.083 mmol) in pyridine (10.0 ml) was added NEts (24 pL, 0.17 mmol) and 1.56 M
3HF-NEts (161 pL, 0.25 mmol) and the reaction mixture was left to stir for 12 hours at room temperature (TLC). Upon reaction
completion, pyridine was removed under reduced pressure and the crude product was then subjected to silica gel column chroma-
tography purification using EtOAc/Hexane (3:2) as the eluent. 3,6’-Caff 58 (58 mg, 94% yield) was obtained as yellow solid.
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Analytical data for 3,6’-caff 58: mp 110-112 °C;
MHz, CDCls): isopropylidene rings: d 1.23-1.46
(CH3)2C); sucrose unit: d 3.45-3.49 (m, 1H, H-5),
2 x H-1’, H-2, H-4, 2 x H-6, H-3'), 4.05-4.52 (m,
x H-6"), 4.72-4.76 (m, 1H, H-6"), 5.30 (t, 1H, | =
(d, 1H, J = 4 Hz, H-1"); aromatic and alkenyl
(dd, 2H, ] = 30 Hz, H-a’, H-a"), 6.88 (dd, 2H, | =
d"), 7.06-7.07 (m, 2H, H-c¢’, H-c"), 7.17 (dd, 2H,
H-g), 7.57 (dd, 2H, ] = 26 Hz, H-b’, H-b"); 13C
Acetone-d6): d 184, 19.6, 23.6, 246 (4 x
(C-6), 63.3 (C-5), 65.8 (C-6"), 66.3 (C-1"), 70.7 (C-
72.0 (C-2), 77.2 (C-4"), 79.5 (C-3’), 80.2 (C-5),

H NMR (300
(m, 12H, 2 x
3.68-3.97 (m, 7H,
3H, H-4, H-5, 2
19 Hz, H-3), 6.11
protons: o 6.29
10 Hz, H-d’, H-
J =10 Hz, H-g,
NMR (75.5 MHz,
(CHs)2C), 619
3), 718 (C-4),
91.1 (C-1), 99.2,

101.0 (2 x (CH3)2C), 104.2 (C-2'), 114.2, 114.3 (C-a’, C-a""), 114.6, 115.0 (C-c’, C-c¥, C-f, C-fV), 121.6, 121.7 (C-g’, C-g""), 126.8 (C-I’, C-
h'"), 144.9, 145.2, (C-b’, C-b"), 145.7, (C-d’, C-d""), 148.4, 148.5 (C-¢/, C-e), 165.8, 166.5 (C-i’, C-i"); HRMS (ESI positive mode): found

m/z 769.2323 [M+Nal]*, caled.769.2320 for CssHs2017Na.
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The synthesis of the below protected cinnamic acids was accomplished according to the literature as shown in the below figure.

AN O AN 0 ‘L AN O on
l<o MOH l< /E;AJ\OH lg;(;/\)}\
> T

OTBS-coum acid OTBS-feru acid OTBS-sinap acid
4-tert-Butyldimethylsiloxycinnamic acid 4-tert-butyldimethylsilyloxy-3- 4- tert-butyldimethylsilyloxy-3,5-
(Ref 3) methoxycinnamic acid (Ref 3) dimethoxycinnamic acid (Ref 3)
o o (L o
R OH N OH R OH
li/
>‘/ o o o
\Li/ ~ ~

OTBS-caff acid )\ diOMecinn acid ) triOMecinn acid

3,4-di-tert-butyldimethylsiloxycinnamic acid 3,4-dimethoxycinnamic acid 3,4,5-trimethoxycinnamic acid

(Ref 3) (Ref 3) (Ref 3)

(o] [e] l o
| /O/\)‘\OH I \ on > X OH
)Lo )Lo )Lo
/ \
. OAc-feru acid OAc-sinap acid

OAc-coum acid i 4-acetoxy-3-methoxycinnamic acid 4-acetoxy-3,5-dimethoxycinnamic acid
4-acetoxycinnamic acid (Ref 3, 8) (Ref 8,9 (Ref 8, 9)
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NMR spectra of compounds 3, 25, 26, 45, 11-17, 33-38, 18-24, 23, 43, and 59

Spectra of compound 3
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Spectra of compound 25
Spectra of compound 26



ppm

—t

1"

At S B SN

A

Y

wﬂ_

!

1}

YN Y NU \

)

—_ TS e—m———

—zees

0007 0-
€000
S€0°0
L8070
S8L°0

—
(3]
[e+}
o

£€98°0
20670
96" 1
8PP° 1
S6p° 1
916" 1T
TES"T
LIS €
868G ¢
609"
oTL”
TeL:
€eL”
808"
Leg:"
LEB”®
GG8"
L9g-
160"
TET”
(44
ovo-
08T"
T1Z”
TEL®

™

[A4n
yee”
re”
T6e”
8GEg"
09¢g”

[l el ol B e N R o T T Vo BT I S U o B B o I Mo T o B o Mg}

TN TN NN TSN e e

§8E°L
FET" 8
£91°8
T9Z" 8
06Z°8

U-_Luul‘lx_;,ﬂj‘

|
,@
J

L

25

Ppm

3

|

-

3k

N
@

Q‘ﬂhj
o,

\NF}W
J o

1
|

13

o™~

'+

£

fe

@
[}
o

|

8

o™
™

g |

(=]
-

|

i=]
i=]

Spectra of compound 45
Spectra of compound 11



066"
Svo-
260"

L9F"
gES”
085"
L9§"
265"
Lze:
LS9 "
699°
989°
869"
8eL”
cLL”
06L”
£€08°
oze*
A%
A%
T€6°
696"
€66°
S¢C0°
reo0”
6%9°
SL9”
€69°
LLT*
€0¢”
LES "
676"
00s"
£66°

66€°
0tF”
0cPk”
6LG°
886"

VOOV FFIOONONOOHNOOHNOOONNONOOHON AAAAAOD

N T SS NN ———

|

I

Al

w

J'wu

il

JU&J“@ | HUJ Jw

ppm

Spectra of compound 12

990"
¥eT”
188°
866"
¢00°

690"
LOT"®
z1e”
£rp-
A
0es”
198"
TLS”
¢09°
8C9°
0%9"
Lg9"
899"
£0L”
oGL”
S9L”
T8L”
SeL”
918"
S06°
EV6°
996°
900"
VAN
669"
€FT”
691"
606"
0ge”
9¢e”
6LE"
L18"
Sp8”
Tee”
9Py
PLY

TeL”

YWY OOVNOOTITTIOONNNNTNINNMNNOM A A A A A A OO OO

BESEESS S SSSS e

\

y |

1,L| \'J

\”|
i
s

Wh! J%’__‘__‘_/

fh A

e

fo

I

!LULJ“U%_

LA

Spectra of compound 13

26



ppm

|

i"

\J‘
VU

1

|

AN/

il

)

;,'4

e CYYVYOVOVYOOEOUOODFTFOOOOOOOOOOOOO OO NAdAAAAAAAATOO OO OO

EEEESS e e NRN

Spectra of compound 14

S96°
6L6"
666"
020"
£€1e”
[Z4°
154
118"
§66°
§es”
996°
8LS"
L09"
629"
9"
669"
0L9"
goL”
ERL”
96L”
9LL”®
88L"
Losg-
Leg:®
06"
6€6°
[4:1
200"
09"
44N
0€9 "
879"
SFPT"
LT
016"
1e6”
£1e”
§9¢”
EGL”
9¢c*
44N
GL9 "

27

RS
b | ] ]
-

-
o«

o [
b
o6

-F

(i el el

Spectra of compound 15

S e em— .

YV ONTITTTTONNNOONNNNNNNNNNNNMN A AAAAO OO




¢Lo-
10¢”
L88"
196"
TL6”
6L6"
240
LEV”
8rh-
P1s”
€EG”
ELG”
109"
reg”
9F9 "
€99°
SLY”
goL”
LwL®
SeL”
G8L”
S18"
L0o6"
Sve”
oLe”
966"
Le0”
£29°
6F9°
L99"
E1L”
6ET”
916"
Lee”
ose”
€0€”
08"
68"
6€0°
cLo”
Gee”
909"
6G9°

ppm

eSSSSSSSNmm|mssmeEyNee—m—— m———

e OVOUNONSFFITOOOONONNTNNNOMNNM A A OO O OO0

o (eoe

eeel

LISs¥
—78EE

=il

=LL'S
\M'e

Spectra of compound 16

L6 "
856"
T10°
Lzo-
£60°
0LO"
16€"
eav”
44
FER”®
€0s”
€EG”
T€9"

€L9"
69"
9TL"
6GL"
088"
r88-”
€L6”
86"
000°
0L0"
Fe0”
865G "
9z9°
£69°
43
18T
19¢"
LSh"
697"
18¢€”
€0p”
440
6¥8"
1¢0°
A

SIT"
see”

28

ppm

YV OVOUNEOONNFFSFFFFFTOOOONTNNTTITNN NN A A A AD O

eSS TSNS —=—

Spectra of compound 17



CCYYYVWOYLVUYYNOOODSES TN A A A AAAAAO

_—===

I

iy

|
'l‘”ﬁ

]

ppm

Spectra of compound 33

2G6°
LTE"

VOO OHOONNO A A A

BN

M~ o~~~

N =" 1=

AN

~

RATSY

W)

v

)

uy
<
j

g

\_J

i\

ppm

)
g.‘”.
o

4 |

-3
u
ﬁv

6L'EL

Sl
|

Spectra of compound 34

29



“0-
“0-
0=
el

W W

“‘JI\;L

S,

*.U__fk )JJL____JL b

Spectra of compound 35

T0P°
TES”
£€86°

NNV VODOVUNNON LTI ITOMOONONNTNAAAAOC O OO

e Nl e —

—

NP

~

*

ppm

- Q

/80
408

|

= 6"
=80
—99°'9

—\66'S

3

i

Spectra of compound 36

30



££e°T E
£ STb°T oy
Z Ly T
80G° T
— ~T9 667 °¢€ J P
= 3 .
— o ot 6£G°€
@ 58G°€
R 168 mmw M = <088
—== “vosl . ;w -
o B £0L°¢E _J
— Ll TLLE e 0ETL
) TREES, S6L°E =
618°¢€ "
. £98°€ — F
T I S68°¢F 3
bLO b
PIT ¥
S6T' b -
- o 806" ¥ s
= /50T ¥Z6° b _J s
_ = H06 L8T°S =
—— — - —~a0'C
— 09% : —= 908
3 E 122G > b e
= eIt pIS°S B
EEL 875°S NI
: £65°5
o< — =E60_ 966°S ] i
% ”M -0 Tt 80079 Iu e
1 = b == %3
o 1 i £22°9 S
I«.\w =L 9L2°9 . —~E0T
o T s£8°9 ? R
= | ,Su 298°9 — o =00t
o LT0°L =
. i . u
= ot 1 g S : /801
= g zLoL A — Lot
= 3  €60°L = e
— = g, se6z'L -+ —_— St
s g L1eL ] -
8 szt ~
- 5 esEL L o
s  ELE'L
B 1eeL
3 LSl
3 & LescL

31

Spectra of compound 38



I

SN | S—

I

|

It
il

Wl L

|

;I

s

| Il

k

COSY spectra of 18

32



g nm

10

Al

3,3"-cinn
3 34

bl

0

6

7

8
9
ppm

o e e T . i T e s o e e

b 3

i ettt i

B e et it it |

e

SR SIS, ‘S S

T o

e M

T R A e T

N N S D S T [ —— [ NI S—— -

[ERR RS P Sy A S SRR IS R [ R R —— S

|

T T T ”_35 _

COSY spectra of 19

33



=

ppm

B
S
&
B
i
="
—_—

o o o~ ™ < [} © M~ © o m.
o
| 1 | | | | | | |
] ] I i ] i i i i
] ' ] i ] i i i i
] ' ' l ] ] i l i
] ' ] i ] i [ i i
] ' ] i ] ] ] i i
] ' ] i ] i i i I
....... R T B e e e N ey S
] ' ] i ] i I i I
] ' ] i ] ] i i i
] ] ] l ] 1 [l I i
] ' ] i ] i i i i
] ' ] l ] ] i l i
....... SO - 0. NP U IR SR SRS NAIRpI: NN I S
: - : : : : i : i
1 --g ) 1 1 1 L 1l 1
] ] ] i ] i i i i
1 ) . 1 1 1 1 1 1 1
] ' ] i ] i i i i
nnnnnnn A_nnnnnnna..ln!nnn.nwnwlnlnl|_1|nnnlnn"ulnnnnnu“lnlnnlnuuunllnun.“-nnnnnl."-nnnann._l2
i i i H i i i i i
1 ] 1 1 1 1 1 L} L}
] i i i i i i i i
....... : i e g s s s e s e
] ' ] ] 1 i i i
] ' ] ] ] [ 1 '
1 ] ] 1 1 1l L) )
i i [ L] [l ] [ i
] ' 1 i [l i i
: ‘ : : N | i |
||||||| T e s s s =R e e e D b ok
] ' 1 () I i i i
' ' ' ' ] ' i i
' ' ' ' [ [ 1 '
' ' ' & i I i i
] ' [l v [l ] " i
St et Sttt e S e ".w._ ..... e s wraf e end -0
i i i % i i i i
1 1 1 1 1 - ] 1 1
] ' ] ] ] ' i '
lllllll R et et 5 l-lllll|l|.lllllllLllllllln_lllllllu-lllllll.l6
1 ] ] ] [ [ i I
: " " i " A FEE
" " : " : e, ™
' ' ] ] ] ] “"&
] ' 1 1 i ' . ae:
....... e e e s R e i 3!
: ‘ : : : . L
' ' ' ' ] i w @ Om: !
1 1 1 1 1 I ‘m & = |
“ “ “ “ “ - ’
nnnnnnn R e b ) nnnnlnu"n|n<nnn|n|||n<|n1"nl|||ln.nniniinfn-aniani.l8
i i : i i | i |
i i i i i i i i
— @

T
| |
| |
_

4,___};;75\- -

COSY spectra of 20

34



33 feru

|

. ppm

LS N

L)

EH”

H_.J«__JJLJ;

W

3 3

___"JU{J]\JL | ‘L DT

0

8
9
ppm

lllllll

e

B

i i T - Rk i o
.

-t §

mmp e —————————

cmmmem—p_————

| IR

S

S ol

asdessssssdesssssndaccsnscscsdcananacl
PRI N g Ry SR | [ ——— Y

-t

I s | IR s T ———

T X?\J}_y.ﬁygjj

ﬁ

COSY spectra of 21

35



ppm

L]

36

3 3y

O o M

M i
" " i i i
i . ' ' '
n L] L] L L] 1} 13 1 1
i " i i ] i 1
[ [ [ [ v ] '
1 1 | ] 1 ] ] [ 1 ]
" . i v v '
ek e i T T e
i ) L] L) i i ] i i
" . " ' ' ] '
i M W P W P
1 [ ] | ] 1 ] ] [ 1 1
i . " ' ] '
i " W i P ] i
[ [ [ ' ] ] ]
s=ssssfssesssSFSSEsseSFeESSeSspesSSEsSREESSsSScEsSSsEsfESSssssqEsassSesasnsas
i . ' I I v i
- " [] [] [] [} [} ] (] 1
== : i Jw ; i : : i
e i i " [ ] i i i i
= [ ] [ ] [ [ ] ]
i N ' I f v i
W . . . ' ] ' ' I
g e
i uﬂ ] i i ] i
i W [ ] [ [ ] i
] ] L] ] ' ' ] ]
[ ] ] ' ' v ]
i " ' v i
i i L] i i i ] i i
i 1 5 B i e B i i i o i e i
] ] ' ' v ' '
i ' 1 '
i i ] i
] ] ' ] 8, i@ ' ] i 1
i " " " X . ] ] i
[ " [ [ [ L] ] P
i . . " & V
- mmfessmssspesssssspeasesamep =G |I||||J|||Iﬂl||"|..-l|| .lnnuull.rlu._nuluunl.
i ' ' ' B B 1 1 i
i i L] i i ] ] i i
[ ] [ ] [ [ ] ]
[ ] ] ] [ [ ] i
i ' v ' '
= v ' '
H
B b B Ll s L L B ﬁ-lqluhull - iL- B— +| e —
[ [ ' v v ] '
i [ L ] [ ] 1 [ L} i
i . ' i v ' '
i " -] i L | v i 1
[ ' [ ] [ v ] ]
i . ' " ] i '
B L T e A Tk L e L T -
1 1 | ] 1 L] 1l [ 1 1
i " i - i i
: : o ] par 0 om
[l [ i [ i i [ i m|
" . ' v v ' '
i . ' i v ' '
n [ ] | ] [ ] Ll 1l 1} . 1 1
] LY T S [ T—— e S R P ||1J-||111 [P i
i " W [ [ i ]
[ ] ] [ ' v v ' w
i N f W W i i
" . ' i v ' '
1 [ ] | ] [ ] ] Ll 1} ‘ 1 a 1
i W " ] P W ] i
[ " [ [ [ " ] L] P L
B ek o ke B LT
" ' . " ' i ] '
i ] ' ' i v '
n L L] L L] " 1} L} ]
i W " W i W ] P
[ [ [ v v ]
1 [ ] ] Ll [} 1 1
i

T W W YT

COSY spectra of 22



M ppm

|H
|
M“

3,3-caff

0

e

8

9
ppm

et

et 2

et -

[y

T

[

:
¢

-t &
5

oo
(P P

e o e i

b sscassdecanscndencacncandacccccclecccazal

e i e e i e T o e e el e ] e e i o T o . e i e

gy L | g g s J N

)

e

4
hl
]
]
]
]
]
csssssssbsscscscckbheaccccnchecnnaand

L

ST R —

SN R "SNP TRy S T it KU N (SRS MR (RS R R S ———

Unnd

COSY spectra of 23

37



ppm

| —

|
ul

|

¥y oy

il A

3,3-dioMe
3 3¢

___JUE,UUU )

o - o™ (] < n ©o M~ o« (=2}

| | | 1 | | | l |

] ] i Il ] 1 ' i |

1 ] I 1 1 1 ] I 1

i 1 i 1 i i | i |

1 ] I 1 ] 1 | I 1

i 1 i 1 i i 1 i |

i ] i 1 i i 1 i 1

i ' i i ' '
\\\\\\\ B T T R s LT T ISR

I ] i ' ] i | i |

] ] i 1 l 1 ' i |

I ] I Il I 1 ' I 1

i 1 i 1 i 1 | I 1

1 1 1 I 1 1 ) I 1

i i i 1 i i I i 1

1 ] 1 i 1 1 ] i 1
|||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||

i ] i 1 i i ' 1

] 1 2 i 1 1 1 ' I |

1 ] - L] 1 1 1 ) I 1

1 1 TS I 1 1 1 1 I 1

1 1 - 1 1 1 1 ] | !

i 1 i 1 i i ] i |

i ] ] i i i ' i |
||||||| Ty i e i S g i i e o o . e e e A e e i i ey e

] ] 1 ' ] i ' i |

] ] ' ! I 1 ' i '

1 ' ' ! I 1 ' I '

] ' I ' ] 1 ' i '

1 ' 1 ' 1 1 ' I '

1 1 1 1 1 1 ) I 1

1 1 1 A 2 1 1 I I I
||||||| i S SRS IS S P e S SR SES SESSRESSEE SEseass SRS RES SUAS SURE Sy SES SRS SRS SR

l ] ' ' l 1 ' 1 |

I ] [l ' I l ' i '

] ' I ' ] l ' i '

] ' ' ! -, i 1 ' I '

I ] I a E l . ' i '

] ' ' ' 1 = ' I '

1 1 1 1 1 e 1 Nl I 1
||||||| L i M E e TTaAT T T TS TTAT T T T T T T AT T T T T T
1 1 1 1 . .a L ] 1 1
l ' ' ' ' 1 ' I '

] ] I ' ] l ' i |
1 ] ' ' I 1 ' I 1
i ] i ' | i ] i |
T v T T E d ' i '
||||||| I o St S ek s e e e e e P e e e e el S = =i S
T ] ] i ] 1 | i |
1 1 1 1 1 1 1 I 1
1 ) L) ' 1 1 ) 1 1
] ] i ! 5 l | i |
1 ' 1 ' GA 1 a ' I T
i ] i | i i | i |
I ] I ' I l ' i |
IIIIIII R il we Sl sl skl slete st sl el e e s ke st et sl sl s s S
i ] ] 1 ] 1 | I |
1 ] 1 1 1 | I 1
] 1 1 l l“ 1 y W & o a 1
i ] i 1 i i | " .r ®|
] 1 i 1 i 1 1 I 1
i ] i | i i | i |
i ] i l I i L w o BEoa |
||||||| I PR e B ——— I E S . P - T S I —
] ] ] ] ] i s e |
1 ] ] 1 1 1 [ I 1
1 ) 1 1 1 1 ] ! e, - 1
i ] i | i i | i |
] ] i 1 ] 1 [ I £ 1
i i i 1 i i 1 i |
i ] [l ' i i ' a i %
||||||| N A S e B e ..
i ] 1 1 ] [ ] i |
i ] i l i i | i 1
' ] ' ' 1 ' ' I '

1 ] I Il 1 1 ' I 1
i ] i 1 i 1 | I 1
1 ] | l I 1 | I 1

i

38

ppm

T

COSY spectra of 24



9-Dec-18

CDCl3, BBFO2,

Dept135,

33'-diome,

Ppm

7

8
9
ppm

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

N L O g Ty iy g SRy U gy | Ny S

M g g g St PSR S (R (R

9

Dept135 spectra of 23

39



HMBC spectra of 23
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Dept135 spectra of 59
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