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1. General Information

All chemicals used were reagent grade and used as supplied unless otherwise noted. Automated syntheses were performed on a
home-built synthesizer developed at the Max Planck Institute of Colloids and Interfaces.Merrifield resin LL (100-200 mesh,
NovabiochemTM) was modified and used as solid suppor‘[.1 Analytical thin-layer chromatography (TLC) was performed on Merck
silica gel 60 F,s4 plates (0.25 mm). Compounds were visualized by UV irradiation or dipping the plate in a p-anisaldehyde (PAA)
solution. Flash column chromatography was carried out by using forced flow of the indicated solvent on Fluka Kieselgel 60 M
(0.04 — 0.063 mm). Analysis and purification by normal and reverse phase HPLC were performed using an Agilent 1200 series.
Products were lyophilized using a Christ Alpha 2-4 LD plus freeze dryer. 'H, *C and HSQC NMR spectra were recorded on a
Varian 400-MR (400 MHz), Varian 600-MR (600 MHz), or Bruker Biospin AVANCE700 (700 MHz) spectrometer. Spectra were
recorded in CDCl; by using the solvent residual peak chemicalshift as the internal standard (CDCL: 7.26 ppm 'H, 77.16 ppm °C)
or in D,0 using the solvent as the internal standard in "H NMR (D,0: 4.79 ppm 'H) unless otherwise stated. High resolution mass
spectra were obtained using a 6210 ESI-TOF mass spectrometer (Agilent) and a MALDI-TOF AutoflexTM (Bruker). MALDI and

ESI mass spectra were run on lonSpec Ultima instruments.
Automated Synthesis

Solvents used for dissolving building blocks and preparing the activator, TMSOTT and capping solutions were taken from an
anhydrous solvent system (jemeyer-solvent systems). Other solvents used were HPLC grade. The building blocks were co-
evaporated three times with toluene and dried under high vacuum before use. Activator, deprotection, acidic wash, capping and
building block solutions were freshly prepared and kept under argon during the automation run. All yields of products obtained by
AGA were calculated based on resin loading. Resin loading was determined by performing one glycosylation (Module C) with ten
equivalents of building block followed by DBU promoted Fmoc-cleavage and determination of dibenzofulvene production by

measuring its UV absorbance.
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1. Preparation of Stock Solutions’
Building block: building block was dissolved in 1 mL dichloromethane (DCM).

Activator Solution 1 (for thioglycosides): Recrystallized NIS (1.58 g, 7.02 mmol) was dissolved in 45 mL of a 2:1 mixture of
anhydrous CH2CIl2/dioxane, followed by addition of triflic acid (55 pL, 0.6 mmol). The solution was kept under ice-bath

cooling for the duration of the automated run.
Activator Solution 2 (for glycosyl phosphates): TMSOTT (0.9 mL, 5.0 mmol) was added to 40 mL of anhydrous CH,Cl,.

Fmoc deprotection solution: A solution of 20% piperidine in dimethylformamide (DMF) (v/v) was prepared; or A solution of

5% DBU in dichloromethane (CH,Cl,) (v/v) was prepared.
TMSOTf solution: Trimethylsilyl trifluoromethanesulfonate (TMSOTY) (0.9 mL) wasadded to DCM (80 mL).

Capping solution: A solution of 10% acetic anhydride (Ac;O) and 2% methanesulfunic acid (MsOH) in anhydrous CH,Cl,

(v/v) was prepared.
Lev deprotection solution:Hydrazine acetate (780 mg) was dissolved in a solution of 4:1:0.25 pyridine:AcOH:H20 (40 mL).
Modules for Automated Synthesis

3.1Module A: Resin Preparation for Synthesis (20 min): All automated syntheses were performed on 140 pmol scale (40 mg).
Resin was placed in the reaction vessel and swollen in DCM for 20 min at room temperature prior to synthesis. During this
time, all reagent lines required for the synthesis were washed and primed. Before the first glycosylation, the resin was washed
with DMF, tetrahydrofuran (THF), and CH,Cl, (three times each with 2 mL for 25 s). This step is conducted as the first step

for every synthesis.
3.2 Module B: Acidic Wash with TMSOTf Solution (20 min): The resin was swollen in CH,Cl, (2 mL) and the temperature of
the reaction vessel was adjusted to -20 °C. Upon reaching the desired temperature, the TMSOTT solution (1 mL) was added
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drop wise to the reaction vessel. After bubbling argon for 3 min, the acidic solution was drained and the resin was washed with

2 mL CH,Cl, for 25 s.

3.3 Module C: Thioglycoside Glycosylation (20-60 min): The building block solution (0.095-0.123 mmol (5-6.5 equivalents)
of BB in 1 mL of CH,Cl, per glycosylation) was delivered to the reaction vessel. After the set temperature (-20 °C) was
reached, the reaction was started by dropwise addition of the activator solution (1.0 mL, excess). The glycosylation was
performed by increasing the temperature to 0 °C for 20-60 min (depending on oligosaccharide length). After completion of the
reaction, the solution is drained and the resin was washed with CH,Cl,, CH,Cl,:Dioxane (1:2, 3 mL for 20 s) and CH,Cl,

(twice, each with 2 mL for 25 s). The temperature of the reaction vessel is increased to 25 °C for the next module.

3.4 Module D: Capping (30 min): The resin was washed with DMF (twice with 2 mL for 25 s) and the temperature of the
reaction vessel was adjusted to 25 °C. Pyridine solution (2 mL, 10% in DMF) was delivered into the reaction vessel. After 1
min, the reaction solution was drained and the resin washed with CH,Cl, (three times with 3 mL for 25 s). The capping
solution (4 mL) was delivered into the reaction vessel. After 20 min, the reaction solution was drained and the resin washed

with CH,Cl, (three times with 3 mL for 25 s).

3.5 Module E: Fmoc Deprotection (14 min): The resin was washed with DMF (three times with 2 mL for 25 s) and the
temperature of the reaction vessel was adjusted to 25 °C. Fmoc deprotection solution (2 mL) was delivered into the reaction
vessel. After 5 min, the reaction solution was drained and the resin washed with DMF (three times with 3 mL for 25 s) and

CH,Cl; (five times each with 2 mL for 25 s). The temperature of the reaction vessel is decreased to -20 °C for the next module.

3.6 Module F: Lev Deprotection:The resin was washed with DMF (3x30 sec) and DCM (1.3 mL) added to the reaction vessel.
Solution F (0.8 mL) was added to the reaction vessel, and the temperature was adjusted to 25 °C. After 30 min, the reaction

solution was drained and the entire cycle was repeated twice more. After Lev deprotection was complete, the resin was washed

with DMF, THF and DCM.
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Post-Synthesizer Manipulations

4.1 Cleavage from the Solid Support: After automated synthesis, the resin was removed from the reaction vessel, suspended in
a 10:1 mixture of THF/water (20 mL), and photocleaved in a continuous-flow photoreactor. A Vapourtec E-Series easy-
MedCHem, equipped with a UV-150 Photochemical reactor having a UV-150 LED lamp (365 nm) was used. A Pump 11 Elite
Series (Harvard Apparatus syringe pump at a flow rate of 2 mL/min was used to pump the mixture through a FEP tubing (i.d.
3.0 inch, volume: 12 mL) at 20 °C. The reactor was washed with 20 mL of CH,Cl,at a flow rate of 2.0 mL/min. The output

solution was filtered to remove the resin and the solvent was evaporated in vacuo. Crude was then analyzed by MALDI**

4.2 Purification: Solvent was evaporated in vacuo and the crude products were dissolved in a 1:1 mixture of hexanes and ethyl
acetate and analyzed using analytical HPLC (DADI1F, 280 nm). Pure compounds were afforded by preparative HPLC (Agilent

1200 Series spectrometer).

Method A: (YMC-Diol-300 column, 150 x 4.6 mm) flow rate of 1.0 mL / min with Hex — 20% EtOAc as eluents [isocratic
20% EtOAc (5 min), linear gradient to 60% EtOAc (5 min), linear gradient to 60% EtOAc (30 min), linear gradient to 100%
EtOAc (5 min)].

Method B:(Hypercarb, 150 x 10 mm) flow rate of 4.0 mL / min with water (0.1% formic acid) as eluents [isocratic (5 min),

linear gradient to 10% ACN (30 min), linear gradient to 100% ACN (5 min)].
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5. Automated Glycan Assembly of Heptadecasaccharide Repeating Unit of Arabinogalactan Polysaccharide HH1-1

5.1 Synthesis of trisaccharide repeating unit of arabinogalactan polysaccharide HH1-1 using building blocks 3, 4 and 5

1)AGA

BnO OBz BnO OFmoc
(6. 5 eq) (6. 5 eq) (6. 5 eq)
b-e b-c, f b-c, f

b) Acidic Wash BnO
c) TMSOTf 0
d) Capping BnO O\H/ NHCbz
e) Fmoc deprotection OBz 5
f) Lev deprotection
Module Conditions Cycles

A: Resin Preparation for Synthesis

B: Acidic Wash with TMSOTT Solution
C: Phosphate Donor Glycosylation

D: Capping

E: Fmoc Deprotection

B: Acidic Wash with TMSOTT Solution
C: Phosphate Donor Glycosylation

D: Capping
F: Lev Deprotection

—_—

Building block 3 (6.5 equiv)
-35°Cfor 20 min, -10°C for =+
30 min

—_—

Building block 4 (6.5 equiv)
-35°Cfor 20 min, -10°Cfor
30 min
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B: Acidic Wash with TMSOTT{ Solution

C: Phosphate Donor Glycosylation Building block 5 (6.5 equiv)
-35°Cfor 20 min, -10 °Cfor
D: Capping 30 min

F: Lev Deprotection

The product was cleaved from the solid support as described in the post-synthesizer manipulations followed by purification
using normal phase preparative HPLC with a (YMC-Diol-300 column, 150 x 4.6 mm) flow rate of 1.0 mL / min with Hex —

20% EtOAc as eluents [isocratic 20% EtOAc (5 min), linear gradient to 60% EtOAc (5 min), linear gradient to 60% EtOAc
(30 min), linear gradient to 100% EtOAc (5 min)].

OFmoc
2001 BnO OBz  BnO o
29.6
HO—C_-0 0
150 OBz OBz
2 BnO
g o
5 100] BnO OH,NHCbZ
g OBz 5
501

i A

T T T T T T T T T T T T
5 10 15 20 25 30 35 40 45 50 55 60 65
Retention time (min)

Figure S1. Analytical HPLC (Method A, 280 nm) of crude trisaccharide repeating unit of arabinogalactan polysaccharide
HHI1-1
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5.2 Synthesis of heptasaccharide repeating unit of arabinogalactan polysaccharide HH1-1 using building blocks 3, 4, 5,
7 and 8

NHCbz

1) AGA | ée/ é//z/ \i#
(65eq) (65eq) (65eq (65eq (65eq)
b-e b-c, f b-c, f b-c, f b-e BzO
OBz
[0]

b) Acidic Wash Bn

¢) TMSOTH for (3, 4, 5)/ NIS-TfOH for (7, 8) BzO o 0 4

d) Capping g

e) Fmoc deprotection e

f) Lev deprotection BzO a2

BZO O OBz
.0
BzO OBz
Module Conditions Cycles
A: Resin Preparation for Synthesis
B: Acidic Wash with TMSOT Solution B
C: Phosphate Donor Glycosylation Building block 3 (6.5 equiv)
-35 °Cfor 20 min, -10°C for =+
D: Capping 30 min
E: Fmoc Deprotection ]
B: Acidic Wash with TMSOTT Solution )
C: Phosphate Donor Glycosylation Building block 4 (6.5 equiv)
-35°C for 20 min, -10°C for 7— 1

D: Capping 30 min
F: Lev Deprotection _
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: Acidic Wash with TMSOTT Solution
: Phosphate Donor Glycosylation

: Capping
Lev Deprotection

mg QW

: Acidic Wash with TMSOT( Solution
: Thioglycoside Glycosylation

: Capping
Lev Deprotection

mg QW

B: Acidic Wash with TMSOTT Solution
C: Thioglycoside Glycosylation

D: Capping
E: FmocDeprotection
: Acidic Wash with TMSOTT Solution

B
C: Phosphate Donor Glycosylation
D

: Capping
E: Fmoc Deprotection

Building block 5 (6.5 equiv)
-35 °C for 20 min, -10 °Cfor 1
30 min

—_—

Building block 7 (6.5 equiv)
-40 °C for 20 min, -20°C for — 1
30 min

—_—

Building block 8 (6.5 equiv)
-40 °C for 20 min, -20°C for — 3
30 min

Building block 3 (6.5 equiv)
-35 °Cfor 20 min, -10°C for 1
30 min
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The product was cleaved from the solid support as described in the post-synthesizer manipulations followed by purification
using normal phase preparative HPLC with a (YMC-Diol-300 column, 150 x 4.6 mm) flow rate of 1.0 mL / min with Hex —
20% EtOAc as eluents [isocratic 20% EtOAc (5 min), linear gradient to 60% EtOAc (5 min), linear gradient to 60% EtOAc
(30 min), linear gradient to 100% EtOAc (5 min)].

359 27.3 JAL
o
o o
304 o L o o8z
BnO, O>" o oe™®
OBz BnO
251 BnO o}
BzO O
0Bz
20 BnO

NHCbz

Absorbance (mAU)

235 29.5 OBz

i

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
2 4 6 8 10 12 14 16 18 20 22 24 26 28 30 32 34 36 38 40 42 44 46 48 50 52 54 56 58 60 62 64
Retention time (min)

Figure S2. Analytical HPLC (Method A, 280 nm) of crude heptasaccharide repeating unit of arabinogalactan polysaccharide
HH1-1
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5.3 Synthesis of tridecasaccharide repeating unit of arabinogalactan polysaccharide HH1-1 using building blocks 3, 4,
5,6,7and 8

NHCbZ

BnO BnO, \i’i
%Bz/n é//e/ % ge/ BnO
OBz OBz

1) AGA

BzO BnO O

OBz OBz
65eq (65eq 65eq (65eq (65eq 65eq Bno B20 B0
b-c, f b-c, f o] 0 0

o

b) Acidic Wash BnQ O 0
¢) TMSOTHf for (3, 4, 5, 6)/ NIS-TfOH for (7, 8) 0Bz BzO
d) Capping BnO OBz
e) Fmoc deprotection BnO BzO o 0 OBz
f) Lev deprotection a ;

BzO 0Bz
Module Conditions Cycles

A: Resin Preparation for Synthesis
B: Acidic Wash with TMSOTT Solution

C: Phosphate Donor Glycosylation Building block 3 (6.5 equiv)
-35 °Cfor 20 min, -10°C for
D: Capping 30 min

E: Fmoc Deprotection

B: Acidic Wash with TMSOTT{ Solution

C: Phosphate Donor Glycosylation Building block 4 (6.5 equiv)
-35°C for 20 min, -10°C for 1
D: Capping 30 min

F: Lev Deprotection
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: Acidic Wash with TMSOTT Solution
: Phosphate Donor Glycosylation

: Capping
: Lev Deprotection

: Acidic Wash with TMSOT( Solution
: Thioglycoside Glycosylation

: Capping

: Lev Deprotection

: Acidic Wash with TMSOTTf Solution
: Thioglycoside Glycosylation

: Capping

: Fmoc Deprotection

: Acidic Wash with TMSOTT Solution

: Phosphate Donor Glycosylation

: Capping

Fmoc Deprotection

: Acidic Wash with TMSOTT Solution
: Phosphate Donor Glycosylation

: Capping

Lev Deprotection

Building block 5 (6.5 equiv)
-35 °C for 20 min, -10 °Cfor 1
30 min

—_—

Building block 7 (6.5 equiv)
-40 °C for 20 min, -20 °C for
30 min

—_—

Building block 8 (6.5 equiv)
-40 °C for 20 min, -20°C for
30 min

—_—

Building block 3 (6.5 equiv)
-35 °Cfor 20 min, -10°C for
30 min

—

Building block 4 (6.5 equiv)
-35°C for 20 min, -10°C for
30 min

— 1

S14



Narayana Murthy Sabbavarapu, Peter H. Seeberger

B: Acidic Wash with TMSOTT Solution
C: Phosphate Donor Glycosylation

D: Capping

F: Lev Deprotection

B: Acidic Wash with TMSOTT Solution
C: Phosphate Donor Glycosylation

D: Capping

E: FmocDeprotection

B: Acidic Wash with TMSOTT Solution
C: Phosphate Donor Glycosylation

D: Capping

E: Fmoc Deprotection

B: Acidic Wash with TMSOTT Solution

C: Phosphate Donor Glycosylation

D: Capping
F: Lev Deprotection

Building block 5 (6.5 equiv

-35 °C for 20 min, -10°C for

30 min

Building block 6 (6.5 equiv

-35 °C for 20 min, -10°C for

30 min

Building block 3 (6.5 equiv

-35 °Cfor 20 min, -10°C for

30 min

Building block 4 (6.5 equiv

-35°C for 20 min, -10°C for

30 min
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B: Acidic Wash with TMSOTT Solution

C: Phosphate Donor Glycosylation Building block 6 (6.5 equiv)
-35 °C for 20 min, -10°C for

D: Capping 30 min

F: Lev Deprotection

20+

Absorbance (mAU)

T T T T T T T T T T T
5 10 15 20 25 30 35 40 45 50 55
Retention time (min)

Figure S3. Analytical HPLC (Method A, 280 nm) of crude tridecasaccharide repeating unit of arabinogalactan polysaccharide
HH1-1
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5.4 Synthesis of heptadecasaccharide repeating unit of arabinogalactan polysaccharide HH1-1 (21) using building

blocks 3,4,5,6,7,8 and 9

1)AGA

b) Acidic Wash

¢) TMSOTT for (3, 4, 5, 6)/ NIS-TfOH for (7, 8, 9)
d) Capping

e) Fmoc deprotection

f) Lev deprotection

BnO
OBz

BzO O
.0

BzO OBz

Q
O
P BnO O o8 M 0
4
BnO Bz0 OBz
OBz

NHCbz

OBz 0Bz

%o@e/ woge/ ée/ 2/2/ ili
0Bz OBz
(6 5 GQ) (6. 5 GQ) (6 5 GQ) (6 5 GQ) (6 5 GQ)
b-
i BzQ,
BnO

BnO. O
OBz
BnO BnO
BzO 0

o O 0 (o) 0

Bz0 O

J\\fj
BzO

OBz

BnO OBz

21

Module

Conditions Cycles

A: Resin Preparation for Synthesis

B: Acidic Wash with TMSOTT Solution
C: Phosphate Donor Glycosylation

D: Capping

E: Fmoc Deprotection

B: Acidic Wash with TMSOTT Solution
C: Phosphate Donor Glycosylation

D: Capping
F: Lev Deprotection

—_—

Building block 3 (6.5 equiv)
-35 °Cfor 20 min, -10°C for
30 min

Ly

—_—

Building block 4 (6.5 equiv)
-35°C for 20 min, -10°C for
30 min
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: Acidic Wash with TMSOTT Solution
: Phosphate Donor Glycosylation

: Capping
: Lev Deprotection

: Acidic Wash with TMSOT( Solution
: Thioglycoside Glycosylation

: Capping

: Lev Deprotection

: Acidic Wash with TMSOTTf Solution
: Thioglycoside Glycosylation

: Capping

: Fmoc Deprotection

: Acidic Wash with TMSOTT Solution

: Phosphate Donor Glycosylation

: Capping

Fmoc Deprotection

: Acidic Wash with TMSOTT Solution
: Phosphate Donor Glycosylation

: Capping

Lev Deprotection

Building block 5 (6.5 equiv)
-35 °C for 20 min, -10 °Cfor 1
30 min

—_—

Building block 7 (6.5 equiv)
-40 °C for 20 min, -20 °C for
30 min

—_—

Building block 8 (6.5 equiv)
-40 °C for 20 min, -20°C for
30 min

—_—

Building block 3 (6.5 equiv)
-35 °Cfor 20 min, -10°C for
30 min

—

Building block 4 (6.5 equiv)
-35°C for 20 min, -10°C for
30 min
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B: Acidic Wash with TMSOTT Solution
C: Phosphate Donor Glycosylation

D: Capping
F: Lev Deprotection

B: Acidic Wash with TMSOTT Solution
C: Phosphate Donor Glycosylation

D: Capping
E: Fmoc Deprotection

B: Acidic Wash with TMSOTT Solution
C: Phosphate Donor Glycosylation

D: Capping
E: Fmoc Deprotection

B: Acidic Wash with TMSOTT Solution
C: Phosphate Donor Glycosylation

D: Capping
F: Lev Deprotection

B: Acidic Wash with TMSOTT Solution
C: Phosphate Donor Glycosylation

D: Capping
F: Lev Deprotection

Building block 5 (6.5 equiv)
-35 °C for 20 min, -10°C for
30 min

—_—

Building block 6 (6.5 equiv)
-35 °C for 20 min, -10°C for
30 min

—_—

—

Building block 3 (6.5 equiv)
-35 °Cfor 20 min, -10°C for
30 min

—_—

—

Building block 4 (6.5 equiv)
-35°C for 20 min, -10°C for
30 min

e

—

Building block 6 (6.5 equiv)
-35 °C for 20 min, -10°C for
30 min

—

1
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B: Acidic Wash with TMSOTT Solution
C: Phosphate Donor Glycosylation

D: Capping

F: Lev Deprotection

B: Acidic Wash with TMSOTT{ Solution
C: Thioglycoside Glycosylation

D: Capping
F: Lev Deprotection

B: Acidic Wash with TMSOTT Solution
C: Phosphate Donor Glycosylation

D: Capping
E: Fmoc Deprotection

B: Acidic Wash with TMSOTT{ Solution
C: Thioglycoside Glycosylation

D: Capping

Building block 5 (6.5 equiv)
-35 °C for 20 min, -10 °Cfor
30 min

—_—

Building block 9 (6.5 equiv)
-40 °C for 20 min, -20 °C for
30 min

—_—

—_—

Building block 6 (6.5 equiv)
-35 °C for 20 min, -10°C for
30 min

—_—

—_—

Building block 8 (6.5 equiv)
-40 °C for 20 min, -20 °C for
30 min

—

—

S—
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2.0+
1.59

1.0

Absorbance (mAU)

0.5+

0.0q s/ o MANNA g et I i

T T T T
2 4 6 8 10 12 14 16 18 20 22 24 26 28 30 32 34 36 38 40 42 44 46 48 50 52
Retention time (min)

Figure S4. Analytical HPLC (Method A, 280 nm) of pure protected heptadecasaccharide repeating unit of arabinogalactan
polysaccharide HH1-1 (21)
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6. Chemical Synthesis and Characterization Data

BnO OFmoc

0]
Bno&/s

0
10

The building block 10 was purchased from GlycoUniverse. 'H NMR (400 MHz, CDCls) & 8.06 — 8.02 (m, 2H), 7.79 (dt, J = 7.6, 0.9
Hz, 2H), 7.65 — 7.58 (m, 3H), 7.50 — 7.27 (m, 13H), 7.24 — 7.13 (m, 5H), 7.02 (d, J = 8.0 Hz, 2H), 5.68 (t,/=9.8 Hz, 1H), 5.03 (d, J =
11.6 Hz, 1H), 4.75 - 4.61 (m, 3H), 4.55 (d, /= 12.2 Hz, 1H), 4.49 — 4.36 (m, 3H), 4.30 — 4.17 (m, 2H), 3.97 (dd, J=2.8, 1.1 Hz, 1H),
3.79 — 3.68 (m, 2H), 2.26 (s, 3H);°C NMR (101 MHz, CDCls) & 165.3, 154.9, 143.4, 143.3, 141.4, 138.0, 137.9, 137.4, 133.2, 132.9,
130.1, 130.0, 129.6, 128.5, 128.4, 128.3, 128.0, 127.9, 127.86, 127.83, 127.3, 125.2, 120.2, 87.3, 81.1, 76.1, 74.3, 72.3, 72.2, 70.3,
70.1, 66.7, 46.8, 21.2; ESTHR-MS: m/z [M+Na]" calcd. for C40H44NaOgS: 815.2655; Found 815.2670.

OFmoc
BnO
o o™
BnO II:I’—OBu
OBz O
3

Anhydrous CH,Cl, (40 mL) was added to a powdered, flame-dried 4 A molecular sieves (3.5 g), followed by the addition of
thioglycoside 10 (3.2 g, 4.0 mmol) and dibutyl phosphate (2.4 mL, 12.1 mmol). The reaction mixture was stirred for 30 min at
roomtemperature and was then cooled to -15 °C. At this temperature, NIS (2.7 g, 12.0mmol) and TfOH (0.1 mL, 1.1 mmol) were
added dropwise and continued the reaction to stir at -15°C for 4 h. After completion of the reaction as indicted by TLC (ethyl
acetate/n-hexanes: 2/8), the reaction was quenched with Et;N, then filtered through pad of Celite® washed subsequently with sat.

Na,S,0;, water, brine,dried over anhydrous MgSO,. Solvent was removed under reduced pressureand crude compound subjected to
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flash column chromatography to yield titled compound 3 (2.76 g,78%)."H NMR (400 MHz, CDCl3) & 8.05 (dd, J = 8.3, 1.4 Hz, 2H),
7.78 (dt, J=17.6, 0.9 Hz, 2H), 7.66 — 7.57 (m, 3H), 7.49 — 7.27 (m, 14H), 7.24 — 7.15 (m, 6H), 5.77 (dd, J = 10.1, 8.0 Hz, 1H), 5.35 (t,
J=17.8 Hz, 1H), 5.05 (d, /= 11.5 Hz, 1H), 4.69 (t, J = 12.2 Hz, 2H), 4.55 (d, J = 12.2 Hz, 1H), 4.41 (dd, J = 7.3, 1.7 Hz, 2H), 4.32
(dd, J=11.1, 6.5 Hz, 1H), 4.27 — 4.20 (m, 2H), 4.11 — 3.99 (m, 2H), 3.97 (dd, J = 2.9, 1.3 Hz, 1H), 3.83 (td, /= 6.2, 1.3 Hz, 1H), 3.77
—3.63 (m, 3H), 1.70 (s, 1H), 1.59 (dtd, J = 8.9, 6.9, 5.8 Hz, 2H), 1.42 — 1.20 (m, 5H), 1.06 — 0.95 (m, 2H), 0.87 (t, J= 7.4 Hz, 3H),
0.67 (t, J = 7.4 Hz, 3H); >*C NMR (101 MHz, CDCl;) & 165.3, 154.8, 143.34, 143.30, 141.4, 137.8, 137.1, 133.4, 130.0, 129.6, 128.6,
128.57, 128.55, 128.1, 127.9, 127.34, 127.32, 125.2, 120.2, 97.0, 96.9, 79.3, 74.7, 73.2,72.3,71.9, 71.4, 71.3, 70.1, 68.1, 68.05, 68.00,
67.9, 66.1, 46.7, 32.1, 32.0, 31.88, 31.80, 18.6, 18.3, 13.6, 13.4; ESI HR-MS: m/z [M+Na] calcd. for CsoHssNaO,P: 901.3329;
Found 901.3344.

BnO OBn

o)
BnO S
= L
11

The building block 11 was purchased from GlycoUniverse. 'H NMR (400 MHz, CDCls) & 8.05 — 7.93 (m, 2H), 7.59 — 7.51 (m, 1H),
7.41 (t,J="7.7 Hz, 2H), 7.34 — 7.20 (m, 13H), 7.18 — 7.04 (m, 4H), 6.97 — 6.92 (m, 2H), 5.61 (t,J = 9.8 Hz, 1H), 4.94 (d,J=11.6 Hz,
1H), 4.66 (d, J=10.0 Hz, 1H), 4.57 (t, /= 11.8 Hz, 2H), 4.49 — 4.35 (m, 3H), 3.98 (d, J = 2.7 Hz, 1H), 3.63 (ddt, /= 8.0, 5.1, 2.1 Hz,
4H), 2.23 (s, 3H);"*C NMR (101 MHz, CDCls) & 165.4, 138.6, 137.9, 137.7, 137.6, 133.1, 132.8, 130.2, 130.0, 129.8, 129.6, 128.5,
128.46, 128.43, 128.3, 128.1, 128.0, 127.9, 127.8, 127.6, 87.3, 81.2, 77.7, 74.4, 73.7, 72.7, 71.8, 70.5, 68.9, 21.2; ESI HR-MS: m/z
[M+Na]+ calcd. for C41H4NaOgS: 683.2443; Found 683.2458.
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Anhydrous CH,Cl, (45 mL) was added to a powdered, flame-dried 4 A molecular sieves (4 g), followed by the addition of
thioglycoside 11(3.8 g, 5.7 mmol) and dibutyl phosphate (3.4 mL, 17.1 mmol). The reaction mixture was stirred for 30 min at
roomtemperature and was then cooled to -15 °C. At this temperature, NIS (3.8 g, 17.2mmol) and TfOH (0.15 mL, 1.7 mmol) were
added dropwise and continued the reaction to stir at -15°C for 4 h. After completion of the reaction as indicted by TLC (ethyl
acetate/n-hexanes: 2/8), the reaction was quenched with Et;N, then filtered through pad of Celite® washed subsequently with sat.
Na,S,03, water, brine,dried over anhydrous MgSQO,. Solvent was removed under reduced pressureand crude compound subjected to
flash column chromatography to yield titled compoundé (3.4 g, 80%).'H NMR (400 MHz, CDCls) & 8.22 — 8.05 (m, 2H), 7.73 — 7.64
(m, 1H), 7.55 (t, J = 7.7 Hz, 2H), 7.50 — 7.36 (m, 12H), 7.32 — 7.22 (m, 4H), 5.83 (dd, J = 10.1, 8.0 Hz, 1H), 5.42 (t,J = 7.7 Hz, 1H),
5.11 (d, J=11.5 Hz, 1H), 4.79 — 4.73 (m, 2H), 4.63 — 4.52 (m, 3H), 4.15 (d, J = 2.9 Hz, 1H), 4.09 (tdd, J = 10.0, 6.6, 3.3 Hz, 2H),
3.93 - 3.60 (m, 6H), 1.78 (s, 1H), 1.67 (dd, J = 8.3, 6.1 Hz, 2H), 1.48 — 1.31 (m, 5H), 1.16 — 1.04 (m, 2H), 0.96 (t, J = 7.4 Hz, 3H),
0.76 (t, J= 7.4 Hz, 3H); °C NMR (101 MHz, CDCls) § 165.3, 138.4, 137.8, 137.4, 133.2, 130.0, 129.8, 128.6, 128.4, 128.4, 128.0,
127.9, 127.89, 127.82, 97.27, 97.22, 79.47, 79.45, 74.8, 74.4, 73.7, 72.4, 71.9, 71.7, 71.6, 68.08, 68.02, 67.96, 67.92, 67.8, 32.1, 32.0,
31.9,31.8, 18.6, 18.3, 13.6, 13.4; ESIHR-MS: m/z [M+Na]" calcd. for C4,Hs;NaO;(P: 769.3118; Found 769.3139.
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The building block 12 was purchased from GlycoUniverse. 'H NMR (400 MHz, CDCls) & 7.51 — 7.45 (m, 2H), 7.36 (dd, J = 5.1, 2.0
Hz, 3H), 5.51 (s, 1H), 4.35 — 4.28 (m, 2H), 4.20 (dd, J = 3.7, 1.2 Hz, 1H), 4.00 (dd, J = 12.5, 1.9 Hz, 1H), 3.79 (t, J/ = 9.3 Hz, 1H),
3.65 (dd, J=9.3, 3.5 Hz, 1H), 3.46 (q, J = 1.5 Hz, 1H), 2.92 (d, J = 20.0 Hz, 2H), 2.86 — 2.67 (m, 2H), 1.33 (t, J = 7.5 Hz, 3H); 1°C
NMR (101 MHz, CDCls) 6 137.7, 129.3, 128.3, 126.5, 101.5, 85.3, 75.7, 73.9, 70.1, 69.7, 69.3, 23.5, 15.3; ESI HR-MS: m/z
[M+Na]+ calcd. for C;5sH,oNaOsS: 335.0929; Found 335.0954.

Ph

o

o)
NAPO SEt

OH
13

A solution of 12 (6.0 g, 91.2 mmol) and Bu,SnO (5.1 g, 20.4 mmol) in MeOH (80 mL) was refluxed for 4.0 h. Then, the reaction
mixture was concentrated to dryness, further co-evaporated with toluene to remove any traces of water and dried under high vacuum.
To this,2-(Bromomethyl)-naphthalene (4.2 g, 18.9 mmol), CsF (7.3 g, 48.0 mmol) were added in anhydrous DMF (100 mL) and the
mixture was refluxed for 16 h. After cooling to r.t., the mixture was filtered through a layer of Celite, concentrated and purified by
silica gel column chromatography to afford corresponding(bromomethyl)-naphthalene derivative 13 (6.0 g, 69%)."H NMR (400 MHz,
CDCls) 6 7.87 — 7.74 (m, 4H), 7.56 — 7.44 (m, 5SH), 7.41 — 7.32 (m, 3H), 5.43 (s, 1H), 4.94 (s, 2H), 4.35 (d,J = 9.6 Hz, 1H), 4.30 (dd,
J=12.4,1.6 Hz, 1H), 4.19 (dd, J=3.4, 1.1 Hz, 1H), 4.11 (td, /= 9.4, 1.4 Hz, 1H), 3.94 (dd, J=12.5, 1.8 Hz, 1H), 3.55 (dd, /=9.2,

S25



Narayana Murthy Sabbavarapu, Peter H. Seeberger

3.4 Hz, 1H), 3.39 (q, J = 1.5 Hz, 1H), 2.92 — 2.69 (m, 2H), 2.59 (d, J = 1.7 Hz, 1H), 1.34 (t, J = 7.4 Hz, 3H); BC NMR (101 MHz,
CDCl;) 6 137.9, 135.7, 133.3, 133.2, 129.1, 128.4, 128.3, 128.0, 127.8, 126.8, 126.5, 126.3, 126.1, 125.9, 101.4, 85.4, 80.3, 73.8, 71.8,
70.2, 69.5, 68.2, 23.1, 15.4; ESI HR-MS: m/z [M+Na]+ calcd. for CosHo3NaOsS: 475.1555; Found 475.1560.

Bno OH
Q
NAPO%SH

OBz
14

To a solution of 13(6.0 g, 13.2 mmol) in pyridine (100 mL) was added PhCOCI (2.3 mL, 19.7 mmol) dropwise at 0°C.Subsequently 4-
DMAP (0.5 g, 4.0 mmol) was added to maintain the basic pH. The reaction mixture was stirred overnight at room temperature, at the
end of which time TLC (ethyl acetate/n-hexanes: 2/8) indicated it was finished. The reaction was quenched with MeOH, diluted with
CH,Cl,, and the mixture was washed with 1M HCI, aq. NaHCOs, brine and dried over MgSO,. The combined organic layers were
filtered, and concentrated. The residue was purified by silica gel column chromatography to afford corresponding 2-O-benzoylated
derivative (6.2 g, 85%).

Anhydrous CH,Cl, (100 mL) was added to a powdered, flame-dried 4 A molecular sieves and 2-O-benzoylated derivative (6.0 g, 10.7
mmol) from the above step, cooled to 0°C. At this temperature, BH3-THF (7.6 mL, 79.4 mmol), TMSOTf (1.2 mL, 6.6 mmol) were
added and continued to stir the reaction for 4 h at 0°C. After completion of the reaction as indicated by TLC (ethyl acetate/n-hexanes:
3/7), MeOH was added and concentrated. The crude mixture was purified by silica gel column chromatography and afforded 14(5.5 g,
75%). '"H NMR (700 MHz, CDCls) & 8.02 — 7.98 (m, 2H), 7.76 (d, J = 7.8 Hz, 1H), 7.64 (s, 1H), 7.59 (ddd, J = 12.9, 7.9, 5.7 Hz, 3H),
7.47 —17.41 (m, 4H), 7.40 — 7.34 (m, 4H), 7.33 — 7.28 (m, 2H), 5.74 (t,J = 9.7 Hz, 1H), 5.05 (d, /= 12.0 Hz, 1H), 4.85 (d, /= 12.4 Hz,
1H), 4.71 (dd, /= 12.2, 9.0 Hz, 2H), 4.49 (d, /= 9.9 Hz, 1H), 3.98 (d, / = 2.6 Hz, 1H), 3.84 (dd, J=11.3, 6.7 Hz, 1H), 3.74 (dd, J =
9.6, 2.7 Hz, 1H), 3.55 (dt, J=10.6, 4.7 Hz, 1H), 3.51 (t,J= 6.1 Hz, 1H), 2.87 — 2.64 (m, 2H), 1.21 (t,J= 7.5 Hz, 3H); >C NMR (176
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MHz, CDCls) 6 165.5, 138.2, 135.0, 133.2, 133.1, 133.0, 130.1, 130.0, 128.64, 128.60, 128.49, 128.45, 128.1, 127.9, 127.8, 126.8,
126.2, 126.1, 125.9, 83.9, 81.2, 79.1, 74.2, 72.2, 72.1, 70.2, 62.2, 23.9, 14.9; ESI HR-MS: m/z [M+Na] calcd. for C33H34NaOgS:

581.1974; Found 581.1978.

BnO OFmoc

e!
NAPO&/SH

OBz
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To a stirred solution of 14 (3.3 g, 5.9 mmol) in anhydrous CH,Cl, at 0 °C, FmocCI(3.8 g, 14.7 mmol) and pyridine (2.3 mL, 28.5
mmol) were successively added and stirred at same temperature under ice bath for 4 h. After completion of the reaction as indicated
by TLC (ethyl acetate/n-hexanes: 2/8), the reaction mixture was diluted with CH,Cl, and washed with 1M HCI, aq. NaHCOs3, brine.
The combined organic layers were dried over MgSQO,, concentrated and purified by column chromatography using silica gel to give 15
(4 2,88%). '"H NMR (700 MHz, CDCl3)  8.00 — 7.98 (m, 2H), 7.78 (d, J= 7.5 Hz, 2H), 7.76 — 7.73 (m, 1H), 7.65 — 7.56 (m, 6H), 7.46
—7.40 (m, 6H), 7.38 (d, /= 7.2 Hz, 2H), 7.33 (qd, J = 7.5, 4.8 Hz, 4H), 7.28 (dd, J = 8.1, 1.9 Hz, 2H), 5.74 (t, J = 9.7 Hz, 1H), 5.08
(d,J=11.7Hz, 1H), 4.85 (d, J=12.4 Hz, 1H), 4.71 (dd, J = 19.5, 12.0 Hz, 2H), 4.51 (d, /= 9.9 Hz, 1H), 4.44 — 4.35 (m, 3H), 4.25 (t,
J=17.3 Hz, 1H), 4.19 (dd, J=11.1, 5.7 Hz, 1H), 4.05 — 3.99 (m, 1H), 3.79 — 3.69 (m, 2H), 2.82 — 2.62 (m, 2H), 1.21 (t,J = 7.5 Hz,
3H); *C NMR (176 MHz, CDCls) & 165.5, 154.9, 143.4, 143.3, 141.4, 138.1, 135.0, 133.2, 133.1, 133.0, 130.09, 130.02, 128.5,
128.49, 128.47, 128.44, 128.0, 127.9, 127.8, 127.3, 126.7, 126.2, 126.1, 125.8, 125.2, 120.2, 83.9, 81.0, 76.1, 74.5, 72.4, 72.2, 70.1,
70.0, 66.7, 46.8, 24.0, 14.9; ESTHR-MS: m/z [M+Na]  calcd. for C4sH44NaOgS: 803.2655; Found 803.2671.

BnO OFmoc
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Compound 15(3.57 g, 4.5 mmol) was treated with DDQ (1.34g, 5.9mmol), in three equal portions in half-hour intervals in mixed
solvent (CH,Cl,/H,O = 18/1, 95ml) at room temperature. After 6 hours of stirring, the reaction mixture was quenched with
10%aqueous Na,S,04 solution and filtered through a pad of Celite®. The filtrate was concentratedunder reduced pressure. The residue
was purified by flash column chromatography (ethylacetate/hexanes = 1/3) on silica gel to provide the expected compound16(2.38 g,
81%). "H NMR (700 MHz, CDCl;) & 8.08 — 8.05 (m, 2H), 7.78 (dd, J = 7.6, 3.1 Hz, 2H), 7.61 (dd, J = 7.6, 3.9 Hz, 2H), 7.60 — 7.57
(m, 1H), 7.46 (t,J = 7.8 Hz, 2H), 7.42 (td, J = 7.3, 4.2 Hz, 2H), 7.39 — 7.36 (m, 4H), 7.33 (td, J= 7.5, 1.1 Hz, 3H), 5.33 (t,J=9.7 Hz,
1H), 4.83 —4.73 (m, 2H), 4.58 (d, /= 9.9 Hz, 1H), 4.48 — 4.41 (m, 3H), 4.26 (t,J=7.2 Hz, 1H), 4.18 (dd, J=11.1, 6.3 Hz, 1H), 3.91
(dd, J=3.5, 1.1 Hz, 1H), 3.84 (td, /= 8.9, 3.4 Hz, 1H), 3.80 (td, /= 6.4, 1.2 Hz, 1H), 2.73 (ddq, J = 48.8, 12.5, 7.5 Hz, 2H), 2.53 (d, J
=9.0 Hz, 1H), 1.25 (t, J = 7.4 Hz, 3H); °C NMR (176 MHz, CDCl;) & 166.8, 154.9, 143.3, 141.4, 137.7, 133.5, 130.1, 129.7, 128.8,
128.5, 128.3, 128.1, 127.33, 127.30, 125.22, 125.20, 120.2, 83.5, 76.4, 76.0, 75.7, 74.4, 72.3, 70.0, 66.1, 46.8, 24.2, 15.1; ESI HR-MS:
m/z [M+Na]" caled. for C37H3sNaOsS: 663.2029; Found 663.2039.

BnO
9] OBu
O/
LevO P—OBu
OBz QO
4

To a stirred solution compound 16 (2.4 g, 3.7 mmol) in anhydrous CH,Cl, (30 mL), LevOH (1.0 mL, 9.8 mmol) was added and stirred
at 0 °C. At this temperature, DCC (4.0 g, 19.2 mmol) and 4-DMAP (0.2 g, 1.63 mmol) were added successively and continued to stir
for 3h. After the reaction as noted by TLC, the reaction was diluted with CH,Cl,,filtered through pad of Celite®andwashed CH,Clyand
brine. The combined organic layers were dried over MgSOjand concentrated. The residue was purified by flash column
chromatography to yield corresponding fully protected thioglycoside (1.7 g, 62%).

Anhydrous CH,Cl, (20 mL) was added to a powdered, flame-dried 4 A molecular sieves (2 g), followed by the addition of
thioglycoside (1.7g, 2.3 mmol) from the above step and dibutyl phosphate (1.4 mL, 7.0 mmol). The reaction mixture was stirred for 30
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min at roomtemperature and was then cooled to -15 °C. At this temperature, NIS (1.5 g, 6.6mmol) and TfOH (60uL, 0.67 mmol) were
added dropwise and continued the reaction to stir at -15°C for 4 h. After completion of the reaction as indicted by TLC (ethyl
acetate/n-hexanes: 2/8), the reaction was quenched with Et;N, then filtered through pad of Celite® washed subsequently with sat.
Na,S,03, water, brine,dried over anhydrous MgSQO,. Solvent was removed under reduced pressureand crude compound subjected to
flash column chromatography to yield titled compound4 (1.5 g, 79%)."H NMR (400 MHz, CDCls) § 8.08 — 8.02 (m, 2H), 7.78 (dt, J =
7.6, 0.9 Hz, 2H), 7.64 — 7.54 (m, 3H), 7.48 — 7.37 (m, 7H), 7.37 — 7.33 (m, 3H), 5.75 (dd, J = 10.5, 8.0 Hz, 1H), 5.44 (t, /= 7.8 Hz,
1H), 5.20 (dd, J=10.5, 3.0 Hz, 1H), 4.88 (d, /= 11.5 Hz, 1H), 4.62 (d, /= 11.6 Hz, 1H), 4.44 —4.37 (m, 2H), 4.32 (dd, /= 11.0, 6.4
Hz, 1H), 4.24 (t,J= 7.3 Hz, 1H), 4.17 (dd, J=11.0, 6.3 Hz, 1H), 4.09 — 3.93 (m, 4H), 3.81 — 3.63 (m, 2H), 2.67 (ddd, J = 20.5, 10.7,
5.4 Hz, 1H), 2.59 — 2.46 (m, 2H), 2.41 — 2.29 (m, 1H), 2.04 (s, 3H), 1.64 — 1.54 (m, 2H), 1.40 — 1.26 (m, 5H), 1.09 — 0.96 (m, 2H),
0.87 (t,J= 7.4 Hz, 3H), 0.68 (t,J= 7.4 Hz, 3H);'>*C NMR (101 MHz, CDCls) & 206.1, 172.1, 165.3, 154.7, 143.3, 141.4, 137.5, 133.6,
130.0, 129.2, 128.67, 128.65, 128.4, 128.1, 128.0, 127.3, 125.3, 125.2, 120.2, 96.86, 96.82, 75.3, 73.56, 73.51, 73.0, 70.2, 70.0, 69.9,
68.1, 68.1, 68.0, 67.9, 65.4, 46.7,37.7,32.1, 32.0, 31.9, 31.8, 29.6, 27.9, 18.6, 18.3, 13.7, 13.5.
BnO OB2

0
NAPOgS/SEt

OBz
17

To a solution of 14 (2.0 g, 3.5 mmol) in pyridine (30 mL) was added PhCOCI (0.83 mL, 7.1 mmol) dropwise at 0°C.Subsequently 4-
DMAP (0.2 g, 1.6 mmol) was added to maintain the basic pH. The reaction mixture was stirred overnight at room temperature, at the
end of which time TLC (ethyl acetate/n-hexanes: 2/8) indicated it was finished. The reaction was quenched with MeOH, diluted with
CH,Cl,, and the mixture was washed with 1M HCI, aq. NaHCOs, brine and dried over MgSO,. The combined organic layers were
filtered, and concentrated. The residue was purified by silica gel column chromatography to afford 17(2.0 g, 86%)."H NMR (400
MHz, CDCl3) 6 8.02 — 7.98 (m, 2H), 7.97 — 7.93 (m, 2H), 7.78 — 7.73 (m, 1H), 7.67 — 7.64 (m, 1H), 7.63 — 7.55 (m, 4H), 7.48 — 7.37
(m, 8H), 7.34 — 7.28 (m, 3H), 7.25 - 7.21 (m, 1H), 5.77 (t, /= 9.7 Hz, 1H), 5.10 (d, J = 11.7 Hz, 1H), 4.85 (d, J = 12.3 Hz, 1H), 4.75
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(dd, J = 18.0, 12.0 Hz, 2H), 4.54 (dd, J = 10.4, 5.2 Hz, 2H), 4.41 (dd, J= 11.2, 5.9 Hz, 1H), 4.06 (dd, J=2.7, 1.1 Hz, 1H), 3.88 — 3.72
(m, 2H), 2.85 — 2.58 (m, 2H), 1.22 (t, J = 7.5 Hz, 3H); °C NMR (101 MHz, CDCl3) & 166.3, 165.5, 138.1, 135.0, 133.3, 133.19,
133.17, 133.10, 130.1, 129.9, 129.8, 129.7, 128.5, 128.47, 128.41, 127.95, 127.92, 127.7, 126.7, 126.2, 126.1, 125.8, 84.0, 81.4, 76.4,
74.5,72.7,72.5,70.3, 24.1, 15.0; ESTHR-MS: m/z [M+Na]" calcd. for C4H3sNaO-S: 685.2236; Found 685.2222.

BnO OBz

(0]
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OBz
18

Compound 17(2.0 g, 4.5 mmol) was treated with DDQ (1.0 g, 5.9 mmol), in three equal portions in half-hour intervals in mixed
solvent (CH,Cl,/H,O = 18/1, 95ml) at room temperature. After 5 hours of stirring, the reaction mixture was quenched with
10%aqueous NaS,;04 solution and filtered through a pad of Celite®. The filtrate was concentratedunder reduced pressure. The residue
was purified by flash column chromatography (ethyl acetate/hexanes: 1/3) on silica gel to provide the corresponding compound(1 g).
To a stirred solution of compound (1.0 g, 1.9 mmol) from the above step in anhydrous CH,Cl, (50 mL), LevOH (0.44 g, 3.78 mmol),
EDC.HCI (0.73 g, 3.8 mmol) and 4-DMAP (0.1 g, 0.8 mmol) were successively added at room temperature and stirred for 4 h. After
completion of the reaction as noted by TLC, the reaction mixture was washed with H,O, brine and dried over anhydrous MgSO,. The
organic layers were concentrated and purified by silica gel column chromatography to yield compound 18 (1.0 g, 53%). "H NMR (400
MHz, CDCl;) 6 8.04 — 8.00 (m, 2H), 7.99 — 7.94 (m, 2H), 7.61 — 7.54 (m, 2H), 7.48 — 7.38 (m, 6H), 7.32 (dd, J = 8.4, 6.8 Hz, 2H),
7.25-7.21 (m, 1H), 5.71 (t,J=9.9 Hz, 1H), 5.27 (dd, J = 10.0, 3.0 Hz, 1H), 4.89 (d, J/= 11.7 Hz, 1H), 4.65 (dd, /= 10.8, 4.1 Hz, 1H),
4.53 (dd, J=11.1, 6.3 Hz, 1H), 4.35 (dd, /= 11.2, 6.6 Hz, 1H), 4.10 (dd, J = 3.0, 1.1 Hz, 1H), 3.97 (td, /= 6.4, 1.1 Hz, 1H), 2.85 —
2.56 (m, 3H), 2.55 — 2.44 (m, 2H), 2.41 — 2.26 (m, 1H), 2.02 (s, 3H), 1.23 (t,J = 7.5 Hz, 3H); *C NMR (101 MHz, CDCL) & 206.0,
172.2, 166.1, 165.4, 137.7, 133.4, 133.3, 130.0, 129.8, 129.7, 129.6, 128.58, 128.55, 128.3, 128.0, 84.0, 76.2, 75.2, 75.1, 74.1, 68.7,
62.9,37.8, 29.6, 28.1, 24.3, 15.0.
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BnO OBz
9] OBu
O |
LevO ~P—-OBu
OBz Q
5

Anhydrous CH,Cl, (20 mL) was added to a powdered, flame-dried 4 A molecular sieves (2 g), followed by the addition of
thioglycoside 18(1.0 g, 1.6 mmol) and dibutyl phosphate (1.0 mL, 5.0 mmol). The reaction mixture was stirred for 30 min at
roomtemperature and was then cooled to -15 °C. At this temperature, NIS (1.0 g, 4.4mmol) and TfOH (42uL, 0.47 mmol) were added
dropwise and continued the reaction to stir at -15°C for 4 h. After completion of the reaction as indicted by TLC (ethyl acetate/n-
hexanes: 2/8), the reaction was quenched with Et;N, then filtered through pad of Celite® washed subsequently with sat. NayS,0;,
water, brine,dried over anhydrous MgSQO,4. Solvent was removed under reduced pressureand crude compound subjected to flash
column chromatography to yield titled compound5 (0.8 g, 72%)."H NMR (700 MHz, CDCl;) & 8.07 — 8.02 (m, 2H), 7.98 — 7.95 (m,
2H), 7.61 —7.55 (m, 2H), 7.44 (dt, J = 9.0, 7.7 Hz, 4H), 7.40 (d, J= 7.1 Hz, 2H), 7.33 (t,J = 7.6 Hz, 2H), 7.24 (s, t,J = 7.4 Hz, 1H),
5.78 (dd, J = 10.5, 7.9 Hz, 1H), 5.47 (t, J = 7.7 Hz, 1H), 5.24 (dd, J = 10.5, 2.9 Hz, 1H), 4.90 (d, /= 11.5 Hz, 1H), 4.65 (d, J=11.6
Hz, 1H), 4.52 (dd, J=11.2, 6.5 Hz, 1H), 4.33 (dd, J = 11.2, 6.1 Hz, 1H), 4.12 — 4.07 (m, 2H), 3.99 (ddp, J = 13.8, 6.7, 3.3 Hz, 2H),
3.74 (dq, J = 9.9, 6.6 Hz, 1H), 3.68 (dq, J = 9.9, 6.7 Hz, 1H), 2.66 (dq, J = 16.7, 5.8 Hz, 1H), 2.56 — 2.49 (m, 2H), 2.41 — 2.33 (m,
1H), 2.04 (s, 3H), 1.55 - 1.49 (m, 2H), 1.28 (td, J = 8.4, 6.4 Hz, 5H), 1.01 (q,J = 7.5 Hz, 2H), 0.88 (td, /= 7.1, 2.4 Hz, 2H), 0.83 (t,J
= 7.4 Hz, 3H), 0.67 (t, J = 7.4 Hz, 3H); °C NMR (176 MHz, CDCl5) & 206.1, 172.3, 166.6, 165.4, 137.5, 133.3, 133.4, 130.4, 129.5,
129.3, 129.7, 128.7, 128.58, 128.52, 128.2, 96.94, 96.91, 75.3, 73.7, 73.6, 73.4, 70.1, 70.0, 68.06, 68.03, 67.9, 62.7, 37.7, 32.1, 32.0,
31.9,31.8,29.8, 29.6, 28.0, 18.6, 18.3, 13.6, 13.5.
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BzO HS BzO S
5 -0 -0
L-arabinose _RefS /N_?'WOMe //\\_\(l
BzO BF3;*OEt,  BzO OB
OBz CH,Cl, 0°C g -

Methyl 2,3,5-tri-O-benzoyl-a-L-arabinofuranoside was synthesized from commercially available L-arabinosein 3 steps following the

Literature.’

BzO
OBz

8

To a solution of methyl 2,3,5-tri-O-benzoyl-a-L-arabinofuranoside(20.0 g, 42.0 mmol) and ethanethiol (3.6mL, 50.0 mmol) in
anhydrous DCM (400 mL) at 0 °C was added BF;*OEt; (16.0 mL, 125.0 mmol) dropwise over 30 min. The reaction mixture was
stirred for 5 h at 0 °C, diluted with DCM (200 mL), washed with saturated NaHCO; solution, and brine dried with MgSO4 and
concentrated. The crude product was purified by chromatography (Hexanes—EtOAc: 8:1) to give corresponding 8(15 g, 71%). 'H
NMR (400 MHz, CDCls) 6 8.22 — 8.17 (m, 2H), 8.11 — 8.05 (m, 4H), 7.71 (d, J= 2.1 Hz, 1H), 7.68 — 7.59 (m, 2H), 7.58 — 7.50 (m,
3H), 7.48 — 7.42 (m, 2H), 7.38 — 7.32 (m, 2H), 7.30 — 7.26 (m, 1H), 7.20 (d, J = 8.0 Hz, 1H), 5.83 — 5.79 (m, 2H), 5.69 (ddd, J = 4.8,
1.5, 0.8 Hz, 1H), 4.93 (td, /= 5.1, 3.5 Hz, 1H), 4.86 (dd, J=11.9, 3.5 Hz, 1H), 4.78 (dd, /= 11.9, 5.6 Hz, 1H), 2.51 (s, 3H), 1.32 (s,
9H); *C NMR (101 MHz, CDCl;) & 166.2, 165.7, 165.4, 149.8, 137.4, 133.79, 133.71, 133.2, 132.1, 130.8, 130.1, 130.0, 129.8,
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129.7, 129.07, 129.02, 128.69, 128.66, 128.4, 125.4, 91.4, 82.7, 81.3, 78.2, 63.8, 34.5, 31.3, 20.6; ESI HR-MS: m/z [M+Na] calcd.
for Cs37H36NaO7S: 647.2079; Found 647.2086.

HO s

!/O%
HO

OH
8a

To a stirred solution of compound 8 (10 g, 16.0 mmol) in DCM-MeOH (1:2, 100 mL) and solid NaOMe (1.0 g,18.5 mmol) was
added. After stirring for 5h at room temperature, the reaction mixture was neutralized with Amberlite IR-120 H' resin, filtered, and
concentrated and purified by silica gel chromatography (10:1 DCM-MeOH) to afford corresponding unprotected thiofuranoside8a
(4.4 g, 89%)."H NMR (400 MHz, CDCls) & 7.57 (d, J=2.1 Hz, 1H), 7.21 (dd, J= 8.0, 2.1 Hz, 1H), 7.12 (d, J = 8.0 Hz, 1H), 5.33 (d, J
=3.8 Hz, 1H), 4.97 (d, J = 5.6 Hz, 1H), 4.56 (d, / =4.9 Hz, 1H), 4.16 (q, J = 4.5 Hz, 2H), 4.11 — 4.02 (m, 1H), 3.77 (q,J = 14.1 Hz,
3H), 2.37 (s, 3H), 1.28 (s, 9H); °C NMR (101 MHz, CDCl3) § 149.7, 137.2, 132.1, 130.5, 130.1, 125.3, 91.6, 83.0, 82.3, 76.7, 60.9,
34.5,31.4,20.5; ESTHR-MS: m/z [M+Na]" calcd. for C1sH24NaO,4S: 335.1293; Found 335.1311.

HO S
-0

HO
OBz

20
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To a stirred solution of thiofuranoside8a (2.0 g, 6.4 mmol) in anhydrous pyridine (40 mL) was added 1,3-dichloro-1,1,3,3-
tetraisopropyldisiloxane (2.2 mL, 7.0 mmol) at room temperature. After stirring for 48 h at the same temperature, the reaction was
cool to0 °C. At this temperature, benzoyl chloride (1.1 mL, 9.5 mmol), 4-DMAP (0.23g, 1.8 mmol) were added successively and
continued to stir overnight.After completion of the reaction, the reaction mixture was diluted with water and extracted twice with
DCM. The combined organic layers were washed with water, 1M HCI, saturated NaHCOs, and brine, dried over MgSO,4 and
concentrated. The crude residue was dissolvedin anhydrous THF/Py., at 0 °C, 30% HF-Py.,(2.66 mL, 29.55 mmol)was added and
stirred for 3.5 h. After completion of the reaction as indicated by TLC (ethyl acetate/n-hexanes: 6/4), the reaction was diluted with
ethyl acetate, aq. NaHCOswas added to quench the excess of acid and the two layers were separated. The organic portion was washed
with 1M HCI, ag. NaHCOs, brine. quenched by the addition of sat. NaHCOs, extracted with CHCI;. The combined organic layers
were washed with brine, dried over MgSOsandpurified to afford 20(2.1 g, 81%)."H NMR (700 MHz, CDCl;) & 8.05 — 8.02 (m, 2H),
7.64 —7.59 (m, 2H), 7.47 (t,J = 7.8 Hz, 2H), 7.27 — 7.24 (m, 1H), 7.18 (d, /= 8.0 Hz, 1H), 5.69 (d, J=3.2 Hz, 1H), 5.17 (t, J= 3.5
Hz, 1H), 4.37 (dt, J= 7.1, 3.4 Hz, 1H), 4.29 (dd, /= 7.2, 3.6 Hz, 1H), 3.95 (dd, J = 12.3, 2.7 Hz, 1H), 3.82 (d, /= 11.8 Hz, 1H), 3.56
(s, 1H), 2.43 (s, 3H), 1.31 (s, 9H); >C NMR (176 MHz, CDCl5) & 167.5, 149.8, 137.4, 133.9, 132.0, 130.7, 130.2, 130.0, 128.9, 128.7,
125.6, 89.1, 87.8, 82.8, 76.4, 61.4, 34.6, 31.4, 20.5.

LevO S
-0

FmocO
OBz

9
To a stirred solution compound 20 (3.3 g, 7.9 mmol) in anhydrous pyridine (50 mL), trityl chloride (6.6 g, 23.67 mmol) was added in

portion wise and stirred the reaction at room temperature for 48 h. After completion of the reaction as indicated by TLC, the reaction
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was subjected to evaporation under reduced pressure and residue was dissolved in CH,Cl,, washed with water, brine. The combined

organic layers were dried over anhydrous MgSQO,4 and concentrated.

The crude trityl protected L-arabinothiofuranoside (2.3 g, 3.5 mmol) from the above step was dissolved in CH,Cl,, LevOH (0.7 mL,
6.8 mmol), EDC.HCI (1.3 g, 6.9 mmol) and 4-DMAP (0.12 g, 0.99 mmol) were successively added at room temperature and stirred
for 4 h. After completion of the reaction as noted by TLC, the reaction mixture was washed with H,O, brine and dried over anhydrous

MgSOs. The organic layers were concentrated and taken forward for the next step.

The fully protected L-arabinothiofuranoside (2.5 g, 3.3 mmol) in MeOH/CH,ClI,(3/1), CSA was added and stirred 5 h at room
temperature. After which, the reaction was evaporated and the crude residue was dissolved in dissolved in CH,Cl,, washed with water,
brine. The combined organic layers were dried over anhydrous MgSO, and concentrated. This compound (1.0 g, 1.9 mmol), was
dissolved in anhydrous CH,Cl, (30 mL) and cooled to 0 °C. At this temperature, Fmoc chloride (1.25 g, 4.8 mmol), pyridine (0.78 mL,
9.6 mmol)were added successively and the reaction mixture was allowed to warm to room temperature and monitored by TLC
(Hexane:EtOAc, 8:2). After completion of the reaction (2.5 h), the reaction mixture was evaporated to dryness.The residue was
dissolved in CH,Cl,and washed with 1M HCI, sat. NaHCOs; and brine and dried over MgSO4. The combined organic layers were
concentrated and purified through column chromatography to obtain compound 9 (1.1 g, 80%). '"H NMR (400 MHz, CDCl3) & 8.12
(dt,J=7.0, 1.6 Hz, 2H), 7.80 (d, J = 7.6 Hz, 2H), 7.69 (d, J = 2.0 Hz, 1H), 7.63 (t, J = 6.8 Hz, 2H), 7.55 (t, J= 7.4 Hz, 1H), 7.46 —
7.37 (m, 4H), 7.33 — 7.25 (m, 3H), 7.19 (d, J = 8.2 Hz, 1H), 5.70 (d, J = 2.5 Hz, 1H), 5.64 (dq, J = 2.8, 1.6 Hz, 1H), 5.37 (dt, J=4.7,
2.1 Hz, 1H), 4.71 —4.61 (m, 2H), 4.60 — 4.53 (m, 1H), 4.45 — 4.37 (m, 2H), 4.26 (t,J = 7.6 Hz, 1H), 2.86 (t, J = 6.9 Hz, 2H), 2.74 (td,
J=6.4,3.9 Hz, 2H), 2.49 (s, 3H), 2.23 (s, 3H), 1.34 (d, J = 1.4 Hz, 9H); *C NMR (101 MHz, CDCl5) & 206.3, 172.0, 165.4, 155.1,
149.8, 143.4, 141.3, 137.5, 133.7, 132.0, 131.0, 130.1, 130.0, 129.0, 128.6, 127.9, 127.3, 125.5, 125.3, 120.1, 91.3, 82.2, 80.7, 77.7,
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70.3, 66.6, 46.7, 38.0, 34.5, 31.4, 31.3, 29.8, 28.0, 20.5; ESI HR-MS: m/z [M+Na]" caled. for C43HuNaOoS: 759.2604; Found
759.2612.

LevO S
-0

LevO
OBz
7

To a stirred solution compound 20 (3.3 g, 7.9 mmol) in anhydrous CH,Cl, (30 mL), LevOH (2.0 mL, 19.6 mmol) was added and
stirred at 0 °C. At this temperature, DCC (8.0 g, 38.7 mmol) and 4-DMAP (0.3 g, 2.45 mmol) were added successively and continued
to stir for 3h. After the reaction as noted by TLC, the reaction was diluted with CH,CL,filtered through pad of Celite®and washed
CH,Clyand brine. The combined organic layers were dried over MgSOsand concentrated. The residue was purified by flash column
chromatography to yield corresponding fully protected thioglycoside 7 (3.8 g, 80%)."H NMR (400 MHz, CDCls)  8.07 — 7.98 (m,
2H), 7.65 —7.55 (m, 2H), 7.53 — 7.43 (m, 2H), 7.22 (ddd, /= 8.7, 5.5, 2.0 Hz, 1H), 7.17 - 7.10 (m, 1H), 5.61 (dd, /= 1.7, 0.8 Hz, 1H),
5.54 (t,J=1.7 Hz, 1H), 5.23 (ddd, /= 5.1, 1.9, 0.8 Hz, 1H), 4.57 (td, /= 5.3, 3.7 Hz, 1H), 4.46 (dt, /= 11.9, 4.2 Hz, 1H), 4.35 (dd, J
=11.9,5.6 Hz, 1H), 2.82 (td, J= 6.5, 2.8 Hz, 2H), 2.75 — 2.67 (m, 4H), 2.59 (ddd, J= 7.9, 3.9, 2.8 Hz, 2H), 2.43 (s, 3H), 2.20 (s, 3H),
2.15 (s, 3H), 1.30 (s, 9H); °C NMR (101 MHz, CDCls) § 206.5, 206.3, 172.5, 171.9, 165.3, 149.8, 137.5, 133.7, 132.0, 130.9, 130.1,
129.9, 129.0, 128.6, 125.5, 91.2, 82.3, 80.5, 77.6, 63.4, 38.0, 37.9, 34.5, 31.4, 31.3, 29.96, 29.93, 28.0, 27.8, 20.5; ESI HR-MS: m/z
[M+Na]+ calcd. for C33H49NaOoS: 635.2291; Found 635.2285.
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Heptadecasaccharide Repeating Unit of Arabinogalactan Polysaccharide HH1-1 (1):Sodium methoxide in methanol (0.5 M, pH = 13)
was added to a solution of protected oligosaccharide (20 mg) 21 in methanol:CH,Cl, (1:1), and stirred at room temperature for 8 h,
neutralized with Amberlite ion exchange (H") resin, filtered and concentrated in vacuo and carried forward directly into
hydrogenolysis without purification. The Zemplén methanolysis product was dissolved in EtOAc:-BuOH:H,0O (2:1:1) and transferred
to cylindrical vials. PA(OH),/C (20%), (100 wt %) was added and the reaction mixture was stirred in hydrogen reactor with 5 bar
pressure for 48 h. The reaction mixture was filtered through a pad of Celite and washed with methanol and water. The filtrates were
concentrated in vacuo and purified on size exclusion chromatography (Method B) Hypercarb column and lyophilized to give a pure
compound 1 in 13% yield over 2 steps. 'H NMR (700 MHz, D,0) § 5.23 (d, J = 7.0 Hz, 2H), 5.14 (s, 1H), 5.04 (s, 2H), 4.67 — 4.61
(m, 2H), 4.58 (d, J = 7.9 Hz, 1H), 4.53 — 4.47 (m, 3H), 4.44 (t, ] = 8.0 Hz, 2H), 4.39 (dd, J = 15.0, 7.9 Hz, 2H), 4.34 (d, ] = 18.4 Hz,
1H), 4.21 — 4.18 (m, 3H), 4.17 (dd, J = 8.9, 2.4 Hz, 2H), 4.09 — 4.03 (m, 7H), 4.00 (dd, J = 6.8, 2.7 Hz, 7H), 3.94 — 3.86 (m, 27H),
3.84 -3.77 (m, 10H), 3.75 - 3.70 (m, 15H), 3.67 (tq, J = 8.2, 4.0 Hz, 24H), 3.61 (m, 4H), 3.50 — 3.46 (m, 4H), 2.95 (t, J = 7.7 Hz, 2H),
1.63 (p, T = 7.1 Hz, 4H), 1.42 (p, ] = 7.9 Hz, 2H); °*C NMR (176 MHz, D,0) § 109.2, 107.2, 104.1, 103.3, 102.6, 83.8, 82.0, 81.0,
80.8, 79.5, 76.3, 75.0, 74.9, 74.8, 74.5, 72.4, 70.9, 70.6, 70.1, 69.1, 68.5, 68.4, 61.0, 60.8, 39.3, 28.1, 22.0, 19.9;MALDI-TOF-MS:
[M+Na]" caled for Ci0H;73NOg;Na, 2732.4218, found 2732.7070.
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7. NMR spectra

€100

922
0L'€ 1
L€ A
€€
€€
SL€
16'€
16°€ 1
16°€ 1
86°€ 1
Ty
€Tt
9t
o't 1
Ty
Ty
St 1
bbb 1
€5 1
95t 1
€9 1
99 1
69t
oty
sy
105
v0'S
99's
895
102
102
€02
9L
9L
Ap
VAR
81L
6T°L
6T,

9T’L
6C°L
0€L
0€L
0€’L
T€L
T€L
TE€L
(44
(44
€L
pEL
pEL
vEL
SE€L
LEL
LEL
8€°L
6€°L
WL
'L

WL
€L
€L
€L
Sb'L
Sv'L
SbL
WL
8v°L
6v°L
0S°L
6S°L
19,
€9°L
€9°L
8L°L
8L°L
8L°L
08,
08,
08,
$0'8
$0'8
S0'8
908
908

/ ///jj/

PV

e

OFmoc

BnO

BnO

OBz

10

=

Ferel

Fest |

F 0

W 00°¢

W. €0°E

Fsot |

M\. e

Fe60

F oot}

F 60z

Fars .

wno.ﬂ

Foooe
F 1ot

Fe61 |

—T T T~ T T "~ T T "~ 717 "~ 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 T T T T
84 82 80 78 76 74 72 70 68 66 64 6.2 60 58 56 54 52 50 48 46 44 42 40 38 36 34 32 30 28 26 24 22 20 18

f1 (ppm)
The "H Spectrum of Compound 10 (400 MHz, CDCl;)

S38



Narayana Murthy Sabbavarapu, Peter H. Seeberger

LTTC—

P89 —

1299
AN
€€°0L /
vozs

se >

8E€VL

8T'18 —

9¢€'L8 —

L4 vat
9¢'sct
£T°STT
e€erLer
€8°LCT
98 LT
06°L¢T
v6'LCT
60'8¢T
9€'8¢T
6€'8¢T
SH'8CT
0S'8¢T
SS'8CT

$9'6CT
20°0€T /
orogT
96'2ET ~

soeer
86 2ET ~_

16°LET
60'8ET 7
[Aatatd
SE'EPT

0b"EbT ”\.

v6'PST —

£E°99T —

OFmoc

BnO

BnO

OBz

10

110

T
120

T
130

T
140

T
150

T
160

T
170

f1 (ppm)
The "C{'H} Spectrum of Compound 10 (100 MHz, CDCls)

S39



Narayana Murthy Sabbavarapu, Peter H. Seeberger

9L

S9°0
£9°0
69°0
580
£8°0
68°0
00°T
0T
T
2T
LT
€e'T
SET
6S°T
09T
0L'T
69°€ q
04°€
(4%
cLE
96°€
L6°€
L6°€
0P
€0'%
S0P
Yy
ST A
9TV
0v'v
0b'P
Wb
A
€57
9ty

S9v

89t

(444

€0°S

90°'S

SE'S

[AwA

8T'L

8T,

e e

6T°L

8e'L
gL
€L
€672
€€
YE'L
bE'L
YE'L
SEL
9€°L 1
C
(€L
WL
L
WL
€bL
€L 1
YrL A
st
9L
8v'L
65
65
092
09'¢
092
19
19
19
L
LLL
L

8Lt W.
6LL
6Lt
08, N

08
08
90°8
90°8

[

/

S Ser]

s

/

S

J

/

/|

/

OFmoc

f1 (ppm)
The 'H Spectrum of Compound 3 (400 MHz, CDCls)

S40



Narayana Murthy Sabbavarapu, Peter H. Seeberger

6V°ET ~_
69°€T -
ZE8T ~
1981

08°'1€
88°'T¢E
90°¢ce
j4 x4

8L9%% —

P 0T —
[44°14}
ce LTt
peLTT “/.
6L°LCT
P6°LCT
$0°8¢CT
80°8¢T
01°8¢T
TS°8CT
§5°8¢T
JAR:14)
€9°8¢T
69°6CT
00°0€T
S0°0€T
TP EET
6T°LET
T8°LET
P IvT
0E"EPT
PEEPT
S8'¥ST

9€°'S9T —

OFmoc

Bn

l

T
110

T
120

T
130

T
140

T
150

T
160

T
170

f1 (ppm)

The "C{'H} Spectrum of Compound 3 (100 MHz, CDCls)

S41



Narayana Murthy Sabbavarapu, Peter H. Seeberger

I [

i

<

N

N
7

-]

N

~
P

BnO OBn
BnO

OBz

11

B

Fvre

F ey

F <ot

W LT'E

e
W €0'T

F ot

F oot

Fore
Fvev

Fmﬁ
Feee
poor

F eoz

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
84 82 80 78 76 74 72 70 68 66 64 62 60 58 56 54 52 50 48 46 44 42 40 38 36 34 32 3.0 28 26 24 22 20 18

f1 (ppm)

The "H Spectrum of Compound 11 (400 MHz, CDCl;)

S42



Narayana Murthy Sabbavarapu, Peter H. Seeberger

8’1 —

€9°£21
18°£27
£6'L2T 1
60821
81821
ze8eT o
£4°82T
9821
85821
29'621 A
£8'62T
£0°0€T
9z°0sT —
T8°2ET ~
vreer -

69°LET
8L'LET W
L6°LET .\.

T9'8¢€T

r—

TH'S9T —

BnO OBn

BnO

OBz

1"

|m

T
110

T
120

T
130

T
140

T
150

T
160

T
170

f1 (ppm)

The "C{'H} Spectrum of Compound 11 (100 MHz, CDCls)

S43



Narayana Murthy Sabbavarapu, Peter H. Seeberger

s

v/

; /j )/ /
OBn
OBu

S

S

J

S

/

BnO
BnO

=

F et

Feee

F oo

W v6'p
ﬁ [} 54
SeT [

% 99 |

L8°T
W SC'T

Fsre

Ferer

F ot

F oot

Fsso |

T
6C'C
LT'T

A Ny

Foere

o'y

7.5 7.0 6.5 6.0 5.5 5.0 4.5 4.0 3.5 3.0 2.5 2.0 1.5 1.0 0.5
f1 (ppm)

8.0

8.5

The 'H Spectrum of Compound 6 (400 MHz, CDCls)

S44



Narayana Murthy Sabbavarapu, Peter H. Seeberger

A
89°€T

£€°8T ~_
1981

£8'T€
06°T€
£L0°Ce
ST'Ze

S8°49
¢6°L9
96°£9
089
80°89

L9'TL
9L TL
86'TL
WL~

0LeL—
EhbL .\
98bL
89/

9T'LL

eew

8v'LL
SP'6L
Ly'6L

L6
LT°L6

8221
68°£21
at
v0'8z1
821
6v°821
55821
19'821
88'621
S0'0€ET
6zeet -
SHLET ~_
08'LET -7
Sh'geT

8€'S9T —

T
110

T
120

T
130

T
140

T
150

T
160

T
170

f1 (ppm)

The "C{'H} Spectrum of Compound 6 (100 MHz, CDCls)

S45



Narayana Murthy Sabbavarapu, Peter H. Seeberger

|

9L
vE'L
SE'LA
9€°L
9€°L A
LE°LA
1€
8€L Sy
6€°L ) —_—
6€°L .%

LT
e
e
8v'L
8b°L
6t

)

Il

Face

Fere
Fs80¢

0.5

3.5 3.0 2.5 2.0 1.5 1.0

4.0

f1 (ppm)
The "H Spectrum of Compound 12 (400 MHz, CDCl;)

7.5 7.0 6.5 6.0 5.5 5.0 4.5

8.0

S46



Narayana Murthy Sabbavarapu, Peter H. Seeberger

R KRR % 3 Q WLUOYMNYTOLD < o
N N ® 0 - M YNNG ANM n ]
] N NN o 1w NENOWLOMOS g ) n
- o - - @ NENNNNNOO ~ -
N | ==/ N\
Ph
o
O
O
HO SEt
OH
12
I
I
|
| ! | |
L.
r—rr o ~T1n 1 1 1 1~ 11 1 1 1 1 7 1 1 T 1 T 1~ 1 1 * T+ 1T *~ 1 "~ T * T " T "~ T *~ T " T * T °
150 145 140 135 130 125 120 115 110 105 100 95 90 85 80 75 70 65 60 55 50 45 40 35 30 25 20 15 10

f1 (ppm)
The "C{'H} Spectrum of Compound 12 (100 MHz, CDCls)

S47



Narayana Murthy Sabbavarapu, Peter H. Seeberger

€'

€T
YET A
9€'T
657 7
65°C
€47
bLT
SLTH

9T -_
1T =
8.7
08°C 1
08° 1
787
€87 |
8 |
S8
987
871
8e'€
8e'€
6€°€
6€°€ _
€5°€

bS'E /
Ss'€

95°€

€6°€

€6°€

%€

%€

80°p —
80°p
o'
Ty ——
€T i}
€T 2

6Tt ™ I
6T%
0Ty W. — QLo
—
==

0Ty
8Ty
8Ty
€Y hI.VO
€Y o
€€
o€y
AN

—_—

NAPO

9L
SEL A
SE'Z A
S/ A [
9€°/
9€°/
L7
1872
8€°/
6€°L
0b'L 1
9L ]
IbL A
8b'L ]
8b'L 1
6L ]
6L
052
152 1
152

[

L

€5,

bS'L

L

Ss°L —_
wie
src\8 T T————
8LL
6LL
6LL T
182
8L
€8°L
€8°L
v8L
ve'L
s8'L

i

960
oot

Fe60
H\‘Q_UA
160
H\S.H
60

Fs6

Bes
Frew

2.5 2.0 1.5 1.0

3.0

7.0 6.5 6.0 5.5 5.0 45 4.0 3.5
f1 (ppm)
The '"H Spectrum of Compound 13 (400 MHz, CDCl;)

7.5

8.0

S48



Narayana Murthy Sabbavarapu, Peter H. Seeberger

br'ST —

oT'ec —

v2'89
mm.%%
82°0L ~\-
68'TL ~_
0864~

6+'98 —

SP' 10T —

¥6'SCT
L1°9CT
vE9CT
£5°9¢T
8'9¢T

(8°L2T
€0'82T /.
yE'8eT
pb'82T
L1621 .\.
TT°EET
pEEET 7
erser "
L6°LET —

SEt

13

O
o
<
=z

30

50

—
f1 (ppm)
The "C{'H} Spectrum of Compound 13 (100 MHz, CDCls)

T T T T T T T T T T T T T T T T
140 135 130 125 120 115 110 105 100

T
145

S49



Narayana Murthy Sabbavarapu, Peter H. Seeberger

0Ty
17T
T
897 1
69°C 1
697 1
04T ]
12T —_—
$LT ]
ST
9T ]
LT
0S°€ 1
TS°€ 1
75°€ ]
SS°E 1
SS°E 1
95°€ 1
€L°€ ]
vLE
sce
sce
€8'E
Y€ /
s8'€

98'€

86°€

86'C

8’y

6t

oLy

v —
&b
v8'y
%8y
v0'S —
90'S -
€'
vL'S
ss's

9Tt
8Tt —

67L
0€'L —_—
0€'L

0€'L

€L

€L —
7€
€L
€es
YA |
sez
9/
£ ﬁ
8L 1
8¢/ 1
6€L 1
6€L 1
W
[
€L
L

SbL
ShL
o'z
ov's
we
we
(St
85, _
ss g —
6. 0 ——
65,
09 —
09'¢ _
197

v9'L

et _—
oL

00’8

00’8

108

108

SEt
OBz
14

BnO OH

NAPO

Tﬂ.N

01

01
Bty
Fer
60T

f1 (ppm)
The "H Spectrum of Compound 14 (700 MHz, CDCl;)

S50



Narayana Murthy Sabbavarapu, Peter H. Seeberger

86T —

06'€C —

T6°SCT
ST'9CT
62°9¢T
18°9¢T

08'LcT
96°LCT
[4%:14}

SY'8CT

6+'8CT
09'8¢T
$9'8CT

TO0€ET
T ot
60°€ET
9T'€ET
ocreet
SO'SET
LT8ET

89°99T —

Bno ©OH

SEt

NAPO

OBz

14

=

Il

T
140

T
110

T
120

T
130

T
150

T
160

T
170

f1 (ppm)
The "C{'H} Spectrum of Compound 14 (175 MHz, CDCl;)

S51



Narayana Murthy Sabbavarapu, Peter H. Seeberger

0zt
1T
wt
69'C
0L¢C
vLT
SL°T
€L'e
SL'E
SL'€
9L'e
9L'E
w0P
w0
€0y
8T'v
6TY
6TY
[l
STy
Il
LEY
8EY
6EY
vy
1124
1324
wr
sy
sy
69b
oLy
WUy
€Ly
8y
98t
L0'S
80'S
vL'S
9L

|

et ——— bl L 1)

/

iy

OFmoc

8T'L
8T'L
67L
67L
€L
432
€L
432
€€°L
€E°L 1
vEL
veL
SE'L A
8L
6L
6L
T
TH'L ]
T
[
L
A
€b°L
vL
bl
StL
SbL o
LSt
85,
65,
65L
65,
092
09,
19°¢
192
€9°¢
vLL
seL
SeL
8LL
6LL
66,
66'L
008
008

i

/

J

nl

BnO

SEt

NAPO

OBz

15

0T

Froe
Feo1

1
6
Rere
b9
Fos9
01
€7

1.5 1.0

2.0

7.5 7.0 6.5 6.0 5.5 5.0 4.5 4.0 3.5 3.0 2.5
f1 (ppm)

8.0

The 'H Spectrum of Compound 15 (700 MHz, CDCl5)

S52



66'vT —

0¥ —

89% —

STocT
9T'seT
S8'SCT
£1°921T
8¢'9CT
SL9CT
1€t
08zt
96°LTT
60'8CT
b 8CT
Ly'8CT
6v'8CT
€9°8¢CT
20'0¢eT
60°0¢€T
60°€eT
or'eeT
ceet
00°SeT
18T
eV TPT
SEEPT
ob'erT
P6'vST —

Narayana Murthy Sabbavarapu, Peter H. Seeberger
&

= —————

¥S'99T —

OFmoc

BnO

SEt

NAPO

OBz

15

T
110

T
120

T
130

T
140

T
150

T
160

T
170

f1 (ppm)

The "C{'H} Spectrum of Compound 15 (175 MHz, CDCls)

S53



Narayana Murthy Sabbavarapu, Peter H. Seeberger

OFmoc

BnO

SEt

HO

OBz

16

e

Feo

101

01
Az01
ot

01
e
/660

Fo0z

10°€
Zoos
mﬂmﬁ.m
112
MBA

10T
M/.wo.m

0.5

1.0

1.5

2.0

2.5

3.0

3.5

4.0

4.5

5.0

5.5

6.0

6.5

7.0

7.5

8.0

8.5

f1 (ppm)

The "H Spectrum of Compound 16 (700 MHz, CDCl;)

S54



ET°ST —

vove —

189 —

Narayana Murthy Sabbavarapu, Peter H. Seeberger

£2°0¢T —
oz'ser
s
og'Ler
€e Lt
TT°8¢CT
0g'8¢T
§S5°8¢T
8'8¢T
TL6CT
TT0ET
0S'€ET
TLLET
SPIPT
i atgs
TEEPT
YEEPT
06'vST —

88991 —

OFmoc

BnO

SEt

HO

OBz

16

|

110

T
120

T
130

T
140

T
150

T
160

T
170

f1 (ppm)

The “C{'H} Spectrum of Compound 16 (175 MHz, CDCls)

S55



Narayana Murthy Sabbavarapu, Peter H. Seeberger

e

/)

gl

[/

A / /1
OFmoc

/

/

BnO

H/A.,wo.m

et

Hm\.cm.N

0.5

1.0

1.5

2.0

2.5

3.0

3.5

4.0

4.5

5.0

5.5

6.0

6.5

7.0

7.5

8.0

8.5

f1 (ppm)

The "H Spectrum of Compound 4 (400 MHz, CDCls)

S56



Narayana Murthy Sabbavarapu, Peter H. Seeberger

15°€T
0L°€T
SE8T
89'8T

66°LC
69°6¢ /
£€8°'T€E ./.

16'T€
80°Z€E
ST'CE

LLLE —

6L9%b —

Sv'S9
86°£9
5089
T1°89
L1°89

56°69
vo.om%
T¢0L

0L~
15°€L

9ccs /[

ve'SL )
v8'9L
€Ad91°4L
orL
oL
8L

896
9896

€eocr
£LT°SCT
TESTT
9e°LLT
80°8¢T
L1°8CT
9€°8¢T
8p'8¢T
09°8¢T
S9°8¢T
£9°8CT
ST6CT
€0°0€T
L0°0ET

€9°€ET
€5°LET
[4 a4}

[A 34}
LLYST —

TE€'S9T —

61°2LT —

$1°90C —

OFmoc

BnO

T T T T T T T T T
190 180 170 160 150 140 130 120 110

T
200

T
210

f1 (ppm)

The “C{'H} Spectrum of Compound 4 (100 MHz, CDCls)

S57



Narayana Murthy Sabbavarapu, Peter H. Seeberger

N © 10
0 n
T - <

i/

H////

[
A
~

BnO OBz

SEt

NAPO

= Fize

OBz

17

f1 (ppm)

The '"H Spectrum of Compound 17 (400 MHz, CDCl;)

S58



€0°ST —

8T'vC —

98'SZ1 1
19zt 4
(2921
$L'9CT o
6L'LTT
T6'LT
56221
82T
16'8CT =
Toger /]
8L62T 7
68'621
66'621
ST'0€ET
or°€eT
L1°EET
6T°€ET |
0€°€ET
80°5€T
61°8¢€T -

Narayana Murthy Sabbavarapu, Peter H. Seeberger

T YT

$S'S9T ~
z€991

BnO OBz
NAPO SEt
OBz
17
f1 (ppm)
S59

110

120
The "C{'H} Spectrum of Compound 17 (100 MHz, CDCls)

170 160 150 140 130

180




Narayana Murthy Sabbavarapu, Peter H. Seeberger

Fzoe

I VYA

o
m
~N

—
T &
NN
A

€0'8

Fert

0'¢

Foot
660

SEt

Eo1
Z0'1
60
10'T

Fot

OBz

BnO OBz
18

LevO

— Fot

4.0 3.5 3.0 2.5 2.0 1.5 1.0

4.5
f1 (ppm)

8.0 7.5 7.0 6.5 6.0 5.5 5.0

8.5

The '"H Spectrum of Compound 18 (400 MHz, CDCl,)

S60



Narayana Murthy Sabbavarapu, Peter H. Seeberger

€0°ST —

9g'bz —
£1°8C ~_
v9'67 —

wLE —

¥0'8¢T
€€°8¢T
§5°8¢T
89°8¢T
£9°6CT
€L°6CT
8'6CT
20'0eT
9€’EET A\v

rEET
SLLET

65°S9T ~_
S1°991 -~

LTy —

90°90C —

OBz

BnO

SEt

LevO

OBz

18

T T T T T T T T T T
200 190 180 170 160 150 140 130 120 110

210

f1 (ppm)

The “C{'H} Spectrum of Compound 18 (100 MHz, CDCls)

S61



Narayana Murthy Sabbavarapu, Peter H. Seeberger

noN = o
ccoo
-
'ﬁ%‘

BnO

o€

m(m.ﬁ
Fuee
pot

0T
0T

TNHN

8T
=TT
1€°C
79

a4

F9T°C
Bree

0.5

1.0

1.5

2.0

2.5

3.0

3.5

4.0

4.5

5.0

5.5

6.0

6.5

7.0

7.5

8.0

8.5

f1 (ppm)

The 'H Spectrum of Compound 5 (700 MHz, CDCls)

S62



Narayana Murthy Sabbavarapu, Peter H. Seeberger

86°9L 7
€10ad 9T°2£

1974

ve'LL

€8¢t
¢58'8¢T
859°8¢CT
£9'8CT
LT°6CT
£5°6CT
S8°6CT
$0°0€T

brEET
€9°EET
SPbLET

PESIT ~
90°991 -~

€CeLT —

190 —

T T T T T T T T T T
200 190 180 170 160 150 140 130 120 110

210

f1 (ppm)

The "C{'H} Spectrum of Compound 5 (175 MHz, CDCls)

S63



Narayana Murthy Sabbavarapu, Peter H. Seeberger

L1

|TT

6C'T

LET—

e
SL'E
8L'€
18'¢
[4:23
L0'Y
L0Y
80t
60t
60t

(A% 4
1484 ./.

ST
Ty
JARY
SSb ~_

95y

96'b ~_
86y

€€°S
vE'S v

L
€T°L
(Vvava
(Vvava W

wwL
wwL

)AD 9¢ “\-
9L

LS,
LS, v

o

HO
-0
HO

I

Foror |

e

W A%
SO'T
90°C

F 960

F 80

660

Fsor

80T |

00T

0.5

1.0

1.5

2.0

2.5

3.0

3.5

4.0

4.5

5.0

5.5

6.0

6.5

7.0

7.5

8.0

f1 (ppm)

The "H Spectrum of Compound 8a (400 MHz, CDCl;)

S64



149.71

— 137.27

Narayana Murthy Sabbavarapu, Peter H. Seeberger

T80 o o o o < ¢ o ~
NoQg 1y o QM 1R N < n < m wn
med d 5 SPYRRRSS g Sam S
SV N\ SN \ N
HO s
-0
HO OH
8a

T
160

T
150

T
140

T T
130 120 110 100 90 80 70 60 50 40 30 20 10
f1 (ppm)

The "C{'H} Spectrum of Compound 8a (100 MHz, CDCls)

S65



Narayana Murthy Sabbavarapu, Peter H. Seeberger

6C'T ]
0E'T 1
ST'C A
ST°CH
02'C 4
VT 1
57T A
L5°C A
85°C
65°C
65°C
65°¢C A—
09°C 1
09°C
19°C 1
197
99°Z
£9'C
89'C

69°C

69°¢C

69°¢C

0T

0LT

LT

~N
<
N
L
T

19° -
292
208
208
08
v0'g

11/

/////

S

LevO

OBz
7

LevO

o

=65°€
Bere

Rgeg
8T
H\.vv.v
90T

Feo1
Fort
20T

=8L0
=901

160
Fogr
Feoz
Fore

f1 (ppm)

The "H Spectrum of Compound 7 (400 MHz, CDCls)

S66



Narayana Murthy Sabbavarapu, Peter H. Seeberger

19'SCT

89'8CT
€£4'821
90°6CT
96'6CT
86'6CT

91°0€T
8T°0€T

86°0¢€T
£0°CET
LLEET
¢sLeT

8'6pT —

9€'99T —

16'TLT ~
€ser

6€'90C
€5790¢C

-10

S
OBz

-0
f1 (ppm)
S67

LevO
LevO
190 180 170 160 150 140 130 120 110
The "C{'H} Spectrum of Compound 7 (100 MHz, CDCls)

200

210




Narayana Murthy Sabbavarapu, Peter H. Seeberger

ZET A
152 1
Lb
607
08'b |

PN

S8
88t 1
6t
€6’
b6't
89°S
89°S
89S 1
69°'S
69°S
69°'S
69°'S
04°S
08°S
08'S
08'S
18°S
8'S
8'S 7
€8°S
6T°L 7
T LA
9L A
LT°L A
8C°L A
8C°L 7
6C°L
€€/

€€/
SEL
SEL
9€’L
LEL
€L
€L
bl
S’/
Sb'L

L
182
s’L
€5°L
€5°L
€S°L
vS'L
vS'L
SS°/
SS°L
9S°L
LS,
09°L
19
9L
WL
WL
¥9°L
¥9°L
v9'L
99°L
89°L
L
oL
S0'8
90'8
90'8
£0°8
£0°8
£L0'8
80'8
808
80'8
60'8
608
01’8
81’8
81’8
67'8
oz’
oz’
0’8

/17

J 1

T

BzO

BzO

-

8 OBz

L

T
bery

F90°T
Foee

1.0

1.5

2.0

2.5

3.0

3.5

4.0

4.5

5.0

5.5

6.0

6.5

7.0

7.5

8.0

8.5

f1 (ppm)

The "H Spectrum of Compound 8 (400 MHz, CDCls)

S68



09°0Cc —

vETE
8E'TE V.

€5

68°€9 —

$8°9L ./.
i
8 LL
$2'8L
0€°'18
L8

=S

SP'T6 —

8b'STT 7
L£°82T |
£5'82T 1
£9'821T 1
99877
69827
52821
20°62T
£0°62T A
££°62T
8677
16621
00°0€T ~
20°0€T 7
L1°0€T
vz0eT 5
2801 4
€rzer 4
Tzest
gt Q
6LEET

evser
b86bT —

Narayana Murthy Sabbavarapu, Peter H. Seeberger

BRI RN o

—

£¥'S9T
9£'59T W
8¢'991T

BzO

-0

BzO

OBz

]

I

110

T
120

T
130

T
140

T
150

T
160

T
170

f1 (ppm)

The "C{'H} Spectrum of Compound 8 (100 MHz, CDCl;)

S69



Narayana Murthy Sabbavarapu, Peter H. Seeberger

RELL

i)

v

LevO

/1

Dl

-0

FmocO

OBz

e

Froe

Fee1
Fooz

ot

10T
001

4.0 3.5 3.0 2.5 2.0 1.5 1.0

4.5

f1 (ppm)

5.0

8.0 7.5 7.0 6.5 6.0 5.5

8.5

The "H Spectrum of Compound 9 (400 MHz, CDCls)

S70



Narayana Murthy Sabbavarapu, Peter H. Seeberger

85°0C —

$0'8T ~_
18'67 ~
bETE
213
sve
208~

L9y —

9999 —
be'0L —

S8'9L
€10ad 91°4L W
IT°LL
8v°LL “\.
0L°LL
mm.om\
0z'z8

LET6 —

€1°02T
9€'seT
8€'STT
S5°STT
et
66'£2T
19'82T
L0621
0°0€T
L1°0€T
60'TET %
20°zET
TLEET
SS°LET
YETHT <

TP'59T —

€0°CLT —

T€90C —

S

LevO

FmocO

OBz

T T T T T T T T T T
200 190 180 170 160 150 140 130 120 110

T
210

f1 (ppm)

The “C{'H} Spectrum of Compound 9 (100 MHz, CDCls)

S71



Narayana Murthy Sabbavarapu, Peter H. Seeberger

&'t —

et
W
96°¢
96°¢

6C't
6C't
o€t
o€t

9Ey
9E'Y
LE'Y
LE'Y

LT'S
LT'S W.
8T'S

69'S
69'S

LT'L
8T°L
S¢'L
S¢'L
9L
L

WL
JA A
8b'L
09°L
19°L
(44
€9°L
€9°L
'8
€0'8
€0'8
08

J

/)

/]

HO

OBz

6T |

1T

BT T

BHT'T

0T

0S¢

£9¢
Fo'c

0.5

3.5 3.0 2.5 2.0 1.5 1.0

4.0

4.5
f1 (ppm)

5.0

The 'H Spectrum of Compound 20 (700 MHz, CDCl5)

S72



Narayana Murthy Sabbavarapu, Peter H. Seeberger

A @ $RENKSIXS 28 g Hexe o h i
5 ¢  BRNERRRER 35 SRReR z = g
RN VT SN\
HO S
-0
HO OB
V4
20
|
|
ol | I | | | |
| L L |
j ‘I 1] pJL AL A (1} A A M. L)
T T T T T T T T T T T T T T T T T T T T
180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10
f1 (ppm)

The “C{'H} Spectrum of Compound 20 (175 MHz, CDCls)

S73



Narayana Murthy Sabbavarapu, Peter H. Seeberger

80
€80
€80
80
80

580
/80
880
680

LAY
T

s
sz'1 9
z1
87'T |
87T
621
0e'1

TeT
€e'T w\
L1C

16’9
86'9
S0°Z A
S0°Z A
90°Z A
90°Z A
60°Z
0T°Z A
0T°Z A
T/
T4
AW
AW
A
E€T°L A
€14
€14
b1l

NHCbz

OBz

BnO
?  Bno

OB

OBz

BnO
OBz

(0}
0>"8no
OBz
O
o
OBz
o
(o}
OBz BzO

0]

O,
BnO,
OBz
BnO

OBn
(o)

BnO,

OBz
|

BzO
Il

21

OBz

BzO
\
|

0.5

4.0 3.5 3.0 2.5 2.0 1.5 1.0

4.5
f1 (ppm)

8.0 7.5 7.0 6.5 6.0 5.5 5.0

8.5

The "H Spectrum of Compound 21 (700 MHz, CDCl;)

S74



Narayana Murthy Sabbavarapu, Peter H. Seeberger

o
o
IS

s

s

@
1
~
N
-
.
r

N|
O
N
o
|
i
——

TT°8eT
81827 1
02’827
S2'821
TE'82T A
£€'827
se'set

NHCbz

(0]

Bz

(0]

BnO

BnO
OBz

OBz

P9'LET

0L°LET
68°LET
8b°8ET -
€5°597 -

OBn

BnQ

BnO,
OBz

BnO

T T T T T T
170 160 150 140 130 120 110

T
180

f1 (ppm)

The "C{'H} Spectrum of Compound 21 (175 MHz, CDCls)

S75



Narayana Murthy Sabbavarapu, Peter H. Seeberger

WMM&M

. - 10

¥ 20
*

.W 30

50
-60
e — 'M:* _‘70
* ‘:t ¥ ‘*‘ Il 80
90
.— 100
-— 110
.— 120

130

- 140

Y

~150

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
12 11 10 9 8 7 6 5 4 3 2 1 0 -1 -2 -3
2 (ppm)

HSQCSpectrum of Compound 21 (700 MHz, CDCls)

S76

f1 (ppm)



Intens. [a.u.]

Narayana Murthy Sabbavarapu, Peter H. Seeberger

4
<t 7482 436
3 —
2 i
1 -
D I " [T A ™ i L, l hdLi M
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
2000 3000 4000 5000 6000 7000 8000
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Figure S6. Analytical HPLC (Method C, ELSD trace) of Heptadecasaccharide Repeating Unit of Arabinogalactan
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Figure S7.MALDI-TOF of Heptadecasaccharide Repeating Unit of Arabinogalactan Polysaccharide HHI-1 (1)
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