Synthesis and Evaluation of QS-21-Based Immunoadjuvants
with a Terminal-Functionalized Side Chain Incorporated in the
West Wing Trisaccharide

Pengfei Wang,*" Dattatray A. Devalankar,” Qipu Dai,” Ping Zhang,** and Suzanne M. Michalek®
"Department of Chemistry, ‘Department of Pediatric Dentistry, *Department of Microbiology, University of
Alabama at Birmingham, 901 14" Street South, Birmingham, AL 35294

Table of Content

Page

Table of content S1

'H and °C NMR spectra of 8 S2-3
'H and °C NMR spectra of 9 S4-5
'H and °C NMR spectra of 20x S6-7
™H and **C NMR spectra of 21x S8-9
™H and **C NMR spectra of 22x S10-11
'H and °C NMR spectra of 3x S12-13
'H and °C NMR spectra of 4x S14-15
'H and °C NMR spectra of 5x S16-17

S1




1H

Current Data Parameters

E ~3-113
%%82 O U T T T T AU OMOO TS OUWD DS S NMOM S S T O W_wmmo QQ<TSC1J
< @ O N MO WO~ OO0 VDM O NTWN=N~OTOMWOIDN~IDMO O =
= O ™~ N~ U MO0 =) "0 Y O TOUMNMMDODITOMOD®DIT NI IMN~NMOMM D PROCNO 4
a o) @ W WO NS S O YT UMM = ONDMOMOMOOUOMODN~LW ;OO o :
a 0 O U O OO T T AUNNNOOTITDNDDDNDNDD —O0O0OOOmIMIOmMu O
7777 5554444444443333222222222111111O F2 - Acquisition Parameters
L. J ) Date_ 20151221
= Time 15.54
, [ ! INSTRUM arx400
PROBHO 5 mm Multinu
PULPROG 2930
10 65536
SOLVENT CoC13
NS 16
OAc 0s E
AcO SwH
AQ 3.9584243 sec
OAc 0 RG 645.1
8 DW 60.400 usec
DE 6.00 usec
TE 300.0 K
D1 1.00000000 sec
s=========== CHANNEL 1 ========:
NUC1 1H
P1 65.50 usec
PL1 0.00 dB
SF01 400 1324710 MHz
F2 - Processing parameters
51 131072
SF 400 . 1300061 MHz
WOW no
558 0
¥ LB 0.00 Hz
t 68 0
\, W PC 1.00
T{ k C/\_ ‘ A ‘ 10 NMR plot parameters
CX 20.00 cm
\(ﬂr : >LL~ L,_LE C (‘L F1p 10.000 ppm
F1 4001.30 Hz
ﬂ Fop 0.000 ppm
U I o
- SIS Islio 3Sl|® 2 O (DI PPMCM 0.50000 ppm/cm
& olo|lo| |«—|o ollo ~ I~ VG HZCM 200.06500 Hz/cm
g S S N 2,_ o |0
— | ~
",;ﬁ_,—;_.7,__,___,_7,Aﬁ,;,A_ﬁ_‘gliﬂfﬂJ_>,W,,;,_A;ﬁgﬁ;__a_.A;,A;,__,;Aﬁt,ﬂ%\_;,,,,,,,_.,,A,‘_443?‘,‘%\ﬂ‘J‘J‘AIM
ppm 9 8 7 B 5 4 3 2 1



ppm

171.199
170.735
170.175

OAc
AcO

o
OAc O

13C w/ 1H decoupling

HyN

105.931

81.695
80.557
77.741
77.654
77.424
77.106
76.978
68.022
63.784
40.505
29.906
29.813
28.744
29.683
29.331

- — 27.865

~

26.711
26.389

197
.180

21

21

21.123

_— 0.393

Current Data Parameters

NAME dd-3-13113c
EXPNO 1
PROCNO 1

F2 - Acquisition Parameters

Date_ 20151222
Time 16.07
INSTRUM grx400
PROBHD 5 mm Multinu
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RG 32768
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==s========= CHANNEL f1
NUC1 13C
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F2 - Processing parameters
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10 NMR plot parameters
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Current Data Parameters
NAME DD-3-123-C13

EXPNO 1
PROCNO 1
F2 - Acquisition Parameters AcO >Omg\
Date_ 20151209 OAc
Time 16.20
INSTRUM spect _ o] 0] H
PROBHD 5 mm CPTCI 1H- \\//\\)//\\:/
PULPROG 2gpg30 OAc 0 NS o]
™D 65536 H
SOLVENT CDC13 :
Et3Si0
NS 20657 3
bs : T e S 0
swH 41666.668 Hz t3S10 - O  OHC By
FIDRES 0.635783 Hz OSIEt3 "Me
AQ 0.7864320 sec o Me
RG 256 X
DwW 12.000 usec Et3SiO. OSiEt3 -
DE 20.00 usec -
TE 308.0 K {e) 2}
D1 2.00000000 sec 22x EtsS OSiEts
D11 0.03000000 sec
TDO 1
======== CHANNEL fl ========
SFO1 176.0377702 MHz
NUC1 13C
Pl 14.00 usec
PLW1 95.00000000 W
======== CHANNEL f2 ========
SFO2 700.0228001 MHz
NUC2 1H
CPDPRG[2 waltzlé
PCPD2 65.00 usec
PLW2 6.90000010 W
PLW12 0.10452000 W
PLW13 0.04416000 W
F2 - Processing parameters
ST 32768
SF 176.0201686 MHz
WDW no
SSB 0
LB 0 Hz
GB 0
PC 1.40

| j,w —ﬁ , ,
— - R , | P ;,‘FL, 5,_;%_':_ : '_ Z; : SFTLLCFM —

200 180 160 140 120 100 80 60 40 20 0 Pr



PW-III-14-2
MeOD

1.07

L

5.34
4.34
71
70

5
3

W,

(<O

NAME PW-VIII-14-2
EXPNO 701
PROCNO 1
Date_ 20131028
Time 11.48
INSTRUM spect
PROBHD 5 mm CPTCI 1H-
PULPROG zg30
TD 65536
SOLVENT MeOD
NS 64
DS 0
SWH 8417.509
FIDRES 0.128441
AQ 3.8928883
RG 16
Dw 59.400
DE 6.50
TE 298.0
D1 1.00000000
TDO ﬁ
w
======== CHANNEL fl ====
NUC1 1H
Pl 8.00
PL1 1.30
PL1W 6.88972235
SFO1 700.0240601
ST 65536
SF 700.0200852
WDW no
SSB 0
LB 0.00
GB 0
PC 1.00

Hz



PW-ITII-14-2

MeOD
NAME PW-VIII-14-2
EXPNO 702
PROCNO 1
Date_ 20131029
Time 0.04
INSTRUM spect
HO PROBED 5 mm CPTCI 1H-
HO PULPROG zgpg30
TD 65536
HO SOLVENT MeOD
W\)/\)/\)/\)/\)/\ NS 8192
DS 8
SWH 41666.668 Hz
OO AL HO FIDRES 0.635783 Hz
HO ’ 20 0.7864820 sec
RG 256
DW 12.000 usec
DE 6.50 use
HO 3x TE 298.0 K
OH D1 2.20000005 sec
D11 0.03000000 sec
TDO 1
======== CHANNEL f1 ===s===
NUC1 13G=
Pl w».oqbﬁmmﬂ
PL1 0.00 dB
PL1W 95.45168304 W
SFO1 176.0395312 MHz
======== CHANNEL f2 =======:
CPDPRG2 waltz16
NUC2 1H
PCPD2 65.00 use
PL2 1.30 dB
PL12 19.50 dB
PL13 19.50 dB
PL2W 6.88972235 W
PL12W 0.10428017 W
PL13W 0.10428017 W
SFO2 700.0228001 MHz
ST 32768
SF 176.0197706 MHz
WDW EM
| SSB 0
i LB 1.00 Hz
GB 0
PC 1.40

220 200 180 160 140 120 100 80 60 40 20 ppm
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Current Data Parameters

NAME PW-IX-2H
EXPNO 1
PROCNO 1

F2 - Acquisition Parameters
Date__ 20160304

Time 14.09
INSTRUM spect
PROBHD 5 mm CPTCI 1H-
PULPROG zg30

TD 65536
SOLVENT MeOD

NS 16

DS 2

SWH 14097.744 Hz
FIDRES 0.215115 Hz
AQ 2.3243434 ¢
RG 25.4 @
DW 35.467 usec
DE 10.00 usec
TE 298.0 K

D1 1.00000000 sec
TDO - 1
======== CHANNEL f]l =s==s====
SFO1 700.0243229 MHz
NUC1 1H

Pl 8.00 usec
PLW1 6.90000010 W

F2 - Processing parameters
ST 65536

SF 700.0199922 MHz
WDW no

SSB 0

LB 0 Hz

GB 0

pC 1.00
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Current Data Parameters

NAME PW-IX-2C13
EXPNO 1
PROCNO 1
F2 - Acquisition Parameters
Date_ 20160304
Time 14.33
INSTRUM spect
PROBHD 5 mm CPTCI 1H-
PULPROG zgpg30
TD 65536
SOLVENT MeOD
NS 23739
DS 4
SWH 41666.668 Hz
FIDRES 0.635783 Hz
AQ 0.7864320 sec
RG 256
DW 12.000 usec
DE 18.00pusec
TE 298. pK
D1 2.00000000 sec
D11 0.03000000 sec
DO 1
======== CHANNEL f]l ========
SFO1 176.0377702 MHz
NUC1 13C
Pl 14.00 usec
PLW1 95.00000000 W
======== CHANNEL f2 ====s====
SFO2 700.0228001 MHz
NUC2 1H
CPDPRG[2 waltzlé
PCPD2 65.00 usec
PLW2 6.90000010 W
PLW12 0.10452000 W
PLW13 0.04416000 W
F2 - Processing parameters
ST 32768
SE 176.0201690 MHz
WDW no
SSB 0

0 Hz

0



PW-IX-1H

Current Data Parameters

m %%W%%@%Mwidnanvood1988335318341868957 uwumo nz;:H
U ™NO T ODNNONMNIONOODOTWOWMOO AN D WS £
= a2} T OO WOWDONNUNOLUOBI DD —=OOIT OO NSO~ OON N O, PROCNG 1
a — OO~ MUDODNSNOODDDNNNOODDON—S <=0 O00MmSMmPMSNIDODNO A
a is) MM OO OO mMMONIONMOMMMMMEOEOOMMOOOOD T MU
o 5.544444443333.3333.3.33.33.333.LL1“1“1,1.1.00, F2 - Acguisition Parameters
_ \\,L : \\ J Date 20160223
_ — \ \\ Time 10.54
,ﬁ\\ ﬂ\ INSTRUM grx400
PROBHOD 5 mm Multinu
PULPROG 7930
0 655536
SOLVENT Me OH
NS 16
DS 2
SWH 8278 . 146 Hz
FIDRES 0.126314 Hz
o Io AQ 3.9584243 sec
OH mg\ AG 512
HO DWW 60.400 usec
DE 6.00 usec
| -0 \/\/\w/ d o TE 300.0 K m
OH o) NN 01 1.00000000 sec
H o HO )
IO\JMHHMIV\\\\\O 7 s=s=ss====== (HANNEL f1 ==ss=s===:
HO oH “Me NUC1 1
P 6.50 usec
HO PL1 0.00 oB
SFO1 400.1324710 MHz
5x HO—"
F2 - Processing cdaazmﬂmwu
ﬁ SI
Sk MHZz
WOW no
558 0
LB 0.00 Hz
68 0
PC 1.00
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10 NMR plot parameters
% | i {Q‘ | (.\ CX 20.00 cm
e F1p 10.000 ppm
Fi 4001.30 Hz
| J i \¥ Fop 0 000 ppm
| J // Fe 0.00 Hz
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Current Data Parameters

NAME

PW-IX-1C13

EXPNO 1
PROCNO 1
F2 - Acquisition Paramet
Date_ 20160223
Time 12.43
INSTRUM spect
PROBHD 5 mm CPTCI 1H-
PULPROG zgpg30
D 65536
SOLVENT MeOD
NS 25634
DS 4
SWH 41666.668
FIDRES 0.635783
AQ 0.7864320
RG ~256
DW 12,000
DE 18.00
TE 293.0
D1 2.00000000
D11 0.03000000
TDO 1
======== CHANNEL fl ====
SFO1 176.0377702
NUC1 13C
Pl 14.00
PLW1 95.00000000
======== CHANNEL {2 ====
SFO2 700.0228001
NUC2 1H
CPDPRGI[?2 waltzlé
PCPD2 65.00
PLW2 6.90000010
PLW12 0.10452000
PLWI13 0.04416000
F2 - Processing paramete
ST 32768
SF 176.0201690
WDW EM
SSB 0

LB 1.00
GB 0

PC 1.00
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