Supporting Information for
Original article
Discovery of novel sulfonamide substituted indolylarylsulfones as

potent HIV-1 inhibitors with better safety profiles

Shenghua Gao®*¢, Letian Song? Yusen Cheng?, Fabao Zhao?, Dongwei Kang*®, Shu
Song?, Mianling Yang?, Bing Ye?, Wei Zhao*, Yajie Tang®, Erik De Clercq®, Christophe
Pannecouque®”, Peng Zhan®>", Xinyong Liu®>*

2Department of Medicinal Chemistry, Key Laboratory of Chemical Biology, Ministry
of Education, School of Pharmaceutical Sciences, Shandong University, Ji'nan
250012, China

®China-Belgium Collaborative Research Center for Innovative Antiviral Drugs of
Shandong Province, Ji’'nan 250012, China

°Rega Institute for Medical Research, K.U.Leuven, Minderbroedersstraat 10, Leuven

B-3000, Belgium

dShenzhen Research Institute of Shandong University, A301 Virtual University Park in
South District of Shenzhen, Shenzhen 518057, China.

State Key Laboratory of Microbial Technology, Shandong University, Qingdao
266237, China

Received 26 October 2022; received in revised form 17 December 2022; accepted 26
December 2022

*Corresponding authors.

E-mail addresses: christophe.pannecouque@kuleuven.be (Christophe Pannecouque);

zhanpeng1982@sdu.edu.cn (Peng Zhan); xinyongl@sdu.edu.cn (Xinyong Liu.).




Table of Contents

MEEROMS. ..ottt et e st e e e s e e s e btaeeeeaas S1
In vivo pharmacokinetics study..............cocooiiiniiiiiiniien S1
Acute and subacute toxicity assay procedure...............c..ccoceeiiiniiininiiinienn, S2
Molecular docking SImulation................ccoccoooiiiiiiiiiniiiiee e S2

Table S1. RT inhibitory activity of target compounds...................cccccoiivniinnnnnen. S4

'TH NMR and '3C NMR spectra of final compounds....................cccooveverirernnnnnnne., S5

HRMS spectra of representative final compounds................cccccooiiiniinnnnnnne. S53

HPLC trace of representative final compounds...............cc...ccooiiiniinniiinnnnnnnn. S71



Animal husbandry conditions

Animals are group housed during acclimation and study. The animal room
environment is controlled (target conditions: temperature 20 °C to 25 °C, relative
humidity 40% to 70%, 12 hours’ artificial light and 12 hours’ dark). In the acute
toxicity experiment, subacute toxicity experiment, and PK study, All the animals will
be fasted for 12 hours before dosing. The age of Sprague-Dawley rats in PK study is
6-8 weeks, and the body weights range from 180 - 220 g. The age of Kunming mice
in acute/subacute toxicity study is 3-4 weeks, and the body weights are about 20 g.

In vivo pharmacokinetics study

The Riols (14.56 mg) was dissolved in a mixture of 0.713 mL DMSO, 1.427 mL
polyethylene glycol-15 hydroxystearate (Solutol) and 12.128 mL normal saline for a
1.00 mg/mL solution. Six male Sprague-Dawley rats were randomly divided into two
groups to receive intravenous (2 mg-kg!) or oral administration (10 mg-kg™!) of a test
drug. Blood samples of the intravenous group were collected from the sinus jugularis
into heparinized centrifugation tubes at 5 min, 15 min, 30 min, 1 h, 2 h, 4 h, 8 h, and
24 h after dosing, and blood samples of the oral administration group were collected
at 15 min, 30 min, 1 h, 2 h, 4 h, 8 h, and 24 h after dosing (250 pL of blood each time).
The blood samples were centrifuged at 6000 rpm for 3 min to separate plasma, which
was stored at -20 °C for next steps of analysis. Upon LC-MS analysis, plasma
samples were thawed, shaken for 30 seconds, and centrifuged at 4000 rpm for 0.5 min
under 4°C. The internal standard solution contains 50 pg/L tolbutamide in a 1:1
mixture of MeOH and ACN. Then 40 pL of plasma, calibration standard, quality
control and dilution quality control, blank sample were added to the 96-well plate
respectively. Each sample was quenched with 200 pL of internal standard respectively
(blank sample was quenched with 200 uL of ACN:MeOH = 1:1), and then the mixture
was vortex-mixed for 5 min and centrifuged for 5 min at 14000 rpm, 4 °C.
Subsequently, 100 puL supernatant was transferred to another clean 96-well plate and
diluted with 100 pL of ACN, vortex-mixed for 5 min and centrifuged for 5 min at 800
rpm, 4 °C, then injected for LC-MS/MS analysis. All samples were quantified with an
LC-MS/MS-AR Triple Quad 6500+ (SCIEX, USA) and the liquid phase system was

ExionLC. The mobile phase was 0.1% formic acid-water/ACN with gradient elute at a
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flow rate of 0.8 mL/min (total time 2 min), and the test wavelength was 225 nm. All
blood samples were centrifuged in an Eppendorf 5424R centrifuge and quantified
with an LC-MS/MS-AR Triple Quad 6500+ (SCIEX, USA). Pharmacokinetic
parameters were calculated by WinNolin 8.2 software.
Acute Toxicity Experiment

A group of Kunming mice (three male and three female) was supplied by the
Animal Experimental Center of Shandong University. The mice were fasted for 12 h;
then, a suspension of RjoL4 in 0.5% CMC-Na and 3% DMSO at the concentration of
100 mg'mL"! was administered intragastrically to provide a dose of 800 mg-kg™.
Experimental group is consisted of six mice (three males and three females).
Subacute Toxicity Experiment

Another batch of three male and three female Kunming mice was randomly
divided into four groups (n = 3): male test group, female test group, male vehicle
group, and female vehicle group. All mice were deprived of feed for 12 h and then the
mice in the test groups were given 50 mg- kg™! p.o. of RioLs once every other day for
14 days (DO, D2, D4, D6, D8, D10, and D12), while the mice in control groups
received the same volume of blank solution. The mice were weighed before each
dosing. All the mice were dissected after euthanasia at D14, and the heart, liver,
spleen, lung, and kidney were extracted. These organs were sliced and examined by

HE staining.

Molecular docking simulation

The PDB files (6CON, 6COL, 20PQ) are downloaded from Protein Database
Bank (rcsb.org). Protein preparation, ligand preparation and docking studies were
performed by Schrodinger platform (Maestro version 13.2.128). Protein models are
preprocessed, optimized, and minimized under default settings of Protein Preparation
Workflow. Waters, ions and unrelated small molecules are deleted manually. Then
ligand molecules in NNIBP of each model were used to locate the center of receptor
grid boxes, and automatically removed in the established receptor grids. The structure

of RioL4 and IAS-0 were prepared by LigPrep under default settings. Ligand docking
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was operated by Glide XP (extra precision) module, under default settings and
unadjusted van der Wall radii scaling. Upon completion, docking scores and
interactions were shown in Schrodinger. 3D files are exported and visualized in

Pymol (Version 2.5.2).



Table S1. RT inhibitory activity of target compounds.

Compound ICs0 = SD (uM)? Compound ICso = SD (uM)
RiL: 0.075 £ 0.005 RiL; 0.160 + 0.004
RiL4 0.140 £ 0.007 RiLs 0.130 +0.007
RoL: 0.094 £ 0.002 R:L; 0.130 +£0.002
R:L4 0.130 +0.003 R;Ls 0.160 + 0.000
RsL: 0.100 £ 0.007 RsL; 0.120 + 0.005
R;L4 0.150+0.013 R;Ls 0.160 £ 0.016
R4l 0.066 £ 0.018 R4L3 0.100 + 0.005
R4L4 0.150 £ 0.009 R4Ls 0.150 +£0.012
RsL 0.110 £ 0.032 RsL3 0.100 + 0.003
RsL4 0.120 £ 0.003 RsLs 0.160 + 0.002
R¢L2 0.120 £ 0.011 ReL3 0.160 £ 0.016
ReLa4 0.150 £ 0.015 R¢Ls 0.130 +0.009
R7L: 0.055 £ 0.002 R7L3 0.078 £0.013
R7L4 0.094 + 0.003 R7Ls 0.120+£0.011
RsL2 0.140 £ 0.015 RsLs 0.190 +0.035
RsL4 0.190 £ 0.017 RsLs 0.220+0.017
RoL; 0.055 £ 0.006 RyL3 0.084 +£0.011
RoL4 0.130+0.014 RoLs 0.120 +0.015
RioL2 0.060 £ 0.009 RioLs3 0.041 +0.009
RioLg 0.077 £ 0.009 RioLs 0.095+£0.012
Rul: 0.083 £ 0.007 RuLs 0.076 £ 0.019
RuL4 0.120 £ 0.015 Rzl 0.083 £0.011
Ri2Ls3 0.130+0.016 Ri2L4 0.150 £0.017
Rzl 0.057 £0.012 Rul 0.180 +0.000
IAS-0 0.018 +0.002 EFV® 0.030 £ 0.000

4Cso: Compound concentration required to inhibit 50% incorporation of biotin-labeled UTP by

HIV-1 (WT) RT. YAll data were obtained from one batch with the same method.



'TH NMR and *C NMR spectra of final compounds

'H NMR (600 MHz, DMSO-djs) of RyL»
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'H NMR (600 MHz, DMSO-ds) of RyL3
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'H NMR (600 MHz, DMSO-djs) of RiL4
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'H NMR (600 MHz, DMSO-ds) of RiLs
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'H NMR (600 MHz, DMSO-ds) of RsL»
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'H NMR (600 MHz, DMSO-ds) of RsL3
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'"H NMR (600 MHz, DMSO-ds) of RzL4
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'H NMR (600 MHz, DMSO-ds) of RsLs
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'H NMR (600 MHz, DMSO-ds) of RsL;
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'H NMR (600 MHz, DMSO-djs) of RsL3
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'H NMR (600 MHz, DMSO-djs) of RsL4
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'H NMR (600 MHz, DMSO-djs) of RsLs
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'H NMR (600 MHz, DMSO-djs) of RsL>
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'H NMR (600 MHz, DMSO-djs) of RsL3
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'H NMR (600 MHz, DMSO-djs) of RsL4
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'H NMR (600 MHz, DMSO-djs) of RsL»
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'H NMR (600 MHz, DMSO-djs) of RsL3
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'"H NMR (600 MHz, DMSO-ds) of RsL4
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'H NMR (600 MHz, DMSO-djs) of RsLs
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'H NMR (600 MHz, DMSO-djs) of ReL»
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'H NMR (600 MHz, DMSO-djs) of ReL3
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'"H NMR (600 MHz, DMSO-ds) of ReL4
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'H NMR (600 MHz, DMSO-djs) of ReLs
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'H NMR (600 MHz, DMSO-ds) of R7L;
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'H NMR (600 MHz, DMSO-djs) of RyL3
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'H NMR (600 MHz, DMSO-djs) of R7L4
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'H NMR (600 MHz, DMSO-djs) of RsL»
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'H NMR (600 MHz, DMSO-djs) of RsL3
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'H NMR (600 MHz, DMSO-djs) of RsL4
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'H NMR (600 MHz, DMSO-djs) of RsLs
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'H NMR (600 MHz, DMSO-djs) of RoL3
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'H NMR (600 MHz, DMSO-djs) of ReL4
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'H NMR (600 MHz, DMSO-djs) of RsLs
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1H NMR (600 MHZ, DMSO-dg) Of R10L3
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1H NMR (600 MHZ, DMSO-dg) Of R10L5
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1H NMR (600 MHZ, DMSO-dg) Of R11L3
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'"H NMR (600 MHz, DMSO-dg) of Ri2L2
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1H NMR (600 MHZ, DMSO-dg) Of R12L4
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1H NMR (600 MHZ, DMSO-dg) 0fR13L2
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HRMS spectra of representative final compounds
HRMS spectrum of RiL>
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HRMS spectrum of R{Ls
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HRMS spectrum of R:L4
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HRMS spectrum of R4Ls
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HRMS spectrum of RsL4
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HRMS spectra of Re¢L4
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HRMS spectrum of R7L>
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HRMS spectrum of RoL_3
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HRMS spectrum of RyoL:
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HRMS spectrum of RyoLs
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HRMS spectrum of Ry1L4
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HRMS spectrum of Riz2L4

%10 5 |+ESI Scan (0.263 min) Frag=135.0v R12L4.d Subfract

- Y,
359
3,2:53— Cl A n 9
1 5 RS
H "y

2751
25
2.5
2,
1,751
1.5-
1,25
'l_
0.75-
0.5
0251
o0 e g z | Fogie g It ‘ L ”I F
50 100 150 200 250 300 350 400 450 500 550 600 650 700 750 800 850 900 950 1000
Counts vs. Mass-to-Charge {m/z}

592.1138

HRMS spectrum of Ry3L:

%10 5 |+ESI Scan (0.199 min} Frag=135.0 R13L2.d Subiract
1.24 /:<<
1.14

14 0=S=0
0.9+
0.8+
0.7+
0.6+
0.5+
0.4+
0.3+
0.2+
0.1+

0_

510.0923
a
Z /Z
ZT
IZS
I

M ‘L‘ T [ TP . i

N . L. L . L . H
50 100 150 200 250 300 350 400 450 500 550 600 650 700 750 800 850 ©00 950 1000
Counts vs. Mass-to-Charge (m/z)

HRMS spectrum of Ry4L;

x10 % |+ESI Scan (0.231-0.275 min, 5 Scans) Frag=135.0 R14L2.d Sublract

6.5 4@
6_

5.5
5_

451
4_

3.5
3,

2.5
2,

151
1 B

0-3_ E sesslaeil sl sl ‘. .‘....|||.‘|..|||‘|‘|h I e ‘...‘-l\‘ i ‘L J“\.J.\In“ lw..‘.h.. ‘L F e vt i 3 2

50 100 150 200 250 300 350 400 450 500 550 600 650 700 750 800 850 000 050 1000

Counts vs. Mass-to-Charge (m/z)

6221228
o
54
ZT
J
=th=0
f
g

70




HPLC trace of representative final compounds

HPLC trace of R:L»
my
100 %
75
50-
25-
geceg o5 § I
e A S S A L 4 L
T TTT Tr 7 T T
TR o T2 e L e o 2 5 o T ) e R, P 0 o, B ) e L 2 e [P, R [ o PR T P o B P T
0.0 0.5 1.0 1.5 2.0 25 30 3.5 40 4.5 50
Peakt Ref fime  Square Height ~ Square%  Height% i
1 1. 679 5174 552 0.470 0.518
2 1.817 1886 297 0.171 0.278
3 1.978 2299 316 0.209 0.296
1 2. 162 17597 1354 1. 598 1. 269
5 2. 459 3974 570 0. 361 0.534
6 2.607 7179 776 0.652 0.727
7 2.89 1053968 101952 95. 685 95. 561
8 3. 808 957 217 0.178 0.203
g 4,114 746 655 0.678 0.614
Total 1101496 106688 100. 000 100. 000
HPLC trace of R2L4
mV
500 8
: L]
400
300
200
100
: 5358 § 8 ;
0- s  —
o 1 2 3 & 5 &
min
Peak# Ret. time Square Height Square% Height%
1 . 667 7337 714 0.128 0.138
2 . 824 2685 385 0.047 0.075
3 1.973 3264 386 0. 057 0.075
4 2. 155 18321 1589 0.319 0. 308
5 2.437 7758 669 0.135 0.130
6 2. 866 24123 2208 0. 420 0.427
7 3.120 5661679 509073 98. 556 98. 528
8 4. 076 19478 1655 0. 339 0. 320
Total 5744645 516680 100. 000 100. 000
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HPLC trace of RzLs

mV ;
3
Gl
100+
50
| 8388 7 8 g 5
0 — i
T T 1 L T | y T L T
0 1 2 3 4 5 6
min
Peak#t  Ret. time Square Height Square¥ Height%
1 1. 681 5170 523 0. 326 0.378
2 1. 837 1755 243 0.111 0.176
3 1,975 1765 228 0.111 0. 165
4 2. 165 18766 1590 1.182 1.149
5 2. 450 10549 723 0. 665 0. 522
6 2. 839 4802 366 0. 303 0. 265
7 3. 341 1537998 133925 96. 894 96. 793
8 4. 089 3564 470 0. 225 0. 339
9 4. 376 2927 295 0. 184 0.213
Total 1587296 138362 100. 000 100. 000
HPLC trace of R3L;
mV
300 T TRI2% AHIEA
200+
100
f zs 2 823 g
0 —H—4-49 i
o 1 2 s a4 s 6
Peakit  Ret. time Square Height Square% Height% .
1 1.613 15125 1228 0. 476 0.414
2 1. 817 3700 514 0.116 0.173
3 2. 169 19344 1420 0. 609 0. 479
4 2. 455 5356 621 0. 169 0. 210
] 2. 583 1908 584 0. 155 0. 197
6 2.914 311760 291090 98. 153 98. 225
7 4. 084 10242 894 0. 322 0. 302
Total 3176275 296351 100. 000 100. 000
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HPLC trace of R34

mv
1 &
300 -
200
100+
] §gz2 3 85 8 3
0 — — <
0 1 23 4 5 6
Peak#t  Ret time Square Height Square% Height% s
1 1. 622 23953 2414 0. 651 0. 737
2 1.839 8209 941 0. 223 0. 287
3 1. 961 5512 820 0. 150 0. 250
4 2.155 5214 1412 0. 414 0. 431
5 2,448 0307 951 0. 280 0. 290
6 2. 698 1169 1130 0. 304 0. 345
7 2. 872 17553 1336 0. 477 0. 408
8 3.199 3573088 317545 97.121 96. 902
9 4. 105 12880 1091 0. 350 0,333
10 5. 805 1118 56 0. 030 0.017
Total 3679001 327696 100, 000 100, 000
HPLC trace of R3Ls
mV
1000-] e
4 <
. Ll
750
500-]
250-]
]t 3 3%z 8 8 5
e S s S —
L T T ' T | _ql
0 1 2 3 4 5 6
Pealktt  Ret time Square Height Square% Height% min
1 0,174 1677 114 0,014 0.012
2 0. 884 2074 95 0. 018 0. 010
3 . 462 2965 420 0. 025 0. 042
4 . 662 7375 749 0. 062 0.075
5 . 874 8284 643 0. 070 0. 065
6 2. 155 10767 1251 0. 091 0.126
7 2. 586 136540 5199 1. 155 0.524
8 3. 446 11638276 982291 98. 428 98. 977
9 1, 165 3860 352 0. 033 0. 036
10 6. 187 12336 1325 0. 104 0.13
Total 11824154 992438 100. 000 100. 000
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HPLC trace of R4

mV
(=]
8
- )
150
100-
50~
_ § 8358 ¢ g g
0 T S —t — :
o 1 2 3 4 5 .
Peak# Ret time Square Height Square% Height% min
. 246 1551 260 0.222 0.143
¢ .650 11033 830 0.539 0.457
3 .840 2455 346 0.120 0.191
1 . 976 2367 331 0.116 0.182
5 2. 165 37152 3627 1.815 1.996
6 2. 445 12074 868 0. 590 0.478
7 2.939 1957549 173785 95. 635 95. 634
8 . 090 7121 695 0.348 0.382
9 5.175 12599 977 0.616 0.537
Total 2046901 181720 100. 000 100. 000
HPLC trace of R4L4
mv
200-] 3
4 L]
150
100
50-
: gc58 3 ER g
0 — SR  EE——
L S ——
0 1 2 3 4 5 6
Pealdt Ret. time Square Height Square% Height% i
1 . 646 7280 614 0. 300 0,293
2 .813 88 258 0. 078 0,123
3 . 967 364 215 0. 056 0. 103
4 2.151 27011 2288 1. T13 1. 093
5 2. 426 7342 704 0. 302 0. 337
6 2.672 5646 696 0. 233 0.333
7 2. 806 8086 704 0.333 0. 336
8 3.184 2358954 202961 97. 172 96. 987
9 1. 086 10034 826 0.413 0. 395
Total 2427600 209265 100. 000 100. 000
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HPLC trace of RsL;

mV
500 g
400
300
200
100
] g2y g8 : g
] © @ o L
0 ——H—F —— .
SN C T AN (A SR B ) T TR T LS ) W L TR TR S ' T
0 1 2 3 4 5 6
min
Peak#  Ret. time Square Height Square% Height%
1 . 668 7176 588 0.124 0.112
2 . 832 1851 320 0. 032 0. 061
3 2.152 12928 1219 0. 223 0. 232
4 2. 266 12874 1511 0. 222 0. 287
5 2. 660 5659898 512600 97. 687 97. 390
6 3. 414 11594 1596 0. 200 0. 303
i 3.695 87595 8505 1. 512 1. 616
Total 5793917 526339 100. 000 100. 000
HPLC trace of RsL3
m\V
200 o
] N
150
100
50
: §aRe ¢ g 8
0 —H "+ o t
O.DI B IO!SI - I1E0I - I1E5I - I2|.0I - ‘2|,5I - ISI.OI - ‘3|,5I - .4|.0I - ‘4|,5I a .S.IO‘ - 5|5
Peak#  Ret. time Square Height Square% Height% mify
1 1. 669 6521 528 0. 302 0. 265
2 1. 831 1476 256 0. 068 0.128
3 1. 984 3564 395 0. 165 0.198
1 2. 164 8872 739 0.410 0.371
5 2. 463 4417 598 0. 204 0. 300
6 2.770 2131049 195982 98. 558 98. 371
1 3.809 1731 208 0. 080 0.104
8 4. 086 4597 523 0.213 0. 263
Total | 2162227 199228 100. 000 100. 000
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HPLC trace of RsLs

mV
: g
750} =
500
250
] 3 B3IE 2 5
0 —F—— —* *
o 1 2 3 4 5 8
min
Peak#t  Ret time Square Height Square¥ Height%
1 1. 442 1855 193 0. 021 0.024
2 1.647 14058 844 0. 158 0.105
3 1.955 3089 114 0.035 0. 052
1 2. 144 5075 573 0. 057 0.072
5 2.316 3322 431 0. 037 0. 054
6 2. 636 12766 1176 0. 143 0. 147
7 3. 026 8837219 795004 99, 161 99, 220
8 4. 157 34572 2616 0. 388 0. 326
Total 8911955 801252 100. 000 100. 000
HPLC trace of RgL>
mV
300 2
200-
100
] § g8 8 ¢ 2 B g8
0 e . e — st
o1 23 & B 6
Peakt  Ret. time Square Height Square% Height% e
1 0. 271 1972 100 0.052 0.03
2 .66 1085 42 0.107 0.13
3 .825 1040 05 0.027 0.033
2. 150 7837 675 0. 205 0.210
5 2. 566 1086 367 0.107 0.114
6 3.013 25929 1850 0. 680 0.576
7 3.54 3751390 316291 98.335 98. 198
8 4.75 15444 1076 0.405 0.335
9 5.673 311 230 0.082 0.072
Total 3814897 321115 100. 000 100. 000
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HPLC trace of RgL3

mv
200+ §
- o3
150
100
50
3 3 38 233 §8 3 g
] Ty oo ooy g of o oo w " w
0 T S S N O T T
0 1 2 3 4 5 6
Pealk##  Ret time Square Height Square% Height% min
1 1. 681 10367 680 0. 399 0. 324
2 1. 943 5490 657 0.212 0.313
3 2. 156 7801 718 0. 301 0342
il 2,591 3256 247 0. 125 0.118
5 2. 797 5923 545 0. 228 0. 260
6 3. 031 8568 772 0. 330 0. 368
7 3. 295 8741 098 0. 337 0.523
8 3. 450 21346 700 0. 823 0. 810
9 3. 808 2504592 202094 96. 511 96. 311
0 5. 034 16830 1160 0. 649 0: 553
1 5.995 2231 64 0. 086 0.078
Total 2595147 209835 100. 000 100. 000
HPLC trace of ReL4
" 300~ =
. %
{ard
200+
100
8 8z8 2 8 85 § Z B
0 SR T N 4 i y ®
T A i i ¥
L T L T LA T T LA |
0 1 2 3 4 5 6
Peak#t  Ret time Square Height Square%% Height% min
1 1. 527 19808 1793 0.533 0. 603
2 1. 785 10156 1166 0. 273 0, 392
3 1. 951 8968 1110 0. 241 0.373
4 2. 138 6915 620 0. 186 0. 209
5 2.513 3624 390 0. 097 0. 131
6 2. 768 6768 609 0. 182 0. 205
i 3. 038 4045 420 0. 109 0. 141
8 3.251 7387 1018 0. 199 0. 342
9 3. 406 33925 2646 0.913 0. 890
10 3. 946 3579740 285388 96, 292 96. 010
11 5. 249 32087 1827 0. 863 0.615
12 6. 176 4146 263 0.112 0. 088
Total 3717571 297250 100, 000 100. 000
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HPLC trace of R57L>

my
1 ]
] =
i L]
400-
300
200-]
100-]
: 99 ¢ § 13 i s
o] R EL — .
S e S S e S 7T
0 1 2 3 4 5 6 )
Pealdt Ret time Square Height Square% Height% min
1 . 662 5250 452 0.093 0.094
2 . 833 1476 141 0.026 0. 029
3 2. 152 10283 1025 0. 183 0.213
2. 495 8284 691 0.147 0.144
5 2. 839 23649 2658 0. 420 0.552
6 3. 021 11103 1179 0.197 0.245
7 3. 402 5552687 473405 98. 598 98. 391
8 4. 540 1554 1323 0.276 0.275
9 5. 377 3353 271 0. 060 0. 056
Total 5631629 481145 100. 000 100. 000
HPLC trace of R7L4
mV
300 >
200+
100
] 8 & E &8 8 -4
0 O -
o 1 2 3 a4 s 6
Pealkdt Ret fime Square Height Square% Height% min
1 1. 659 6823 516 0.172 0. 159
2 2.151 2430 311 0. 06 0. 095
3 2. 679 3636 312 0. 092 0. 096
4 3. 105 4858 421 0.123 0.129
5 3. 356 12810 896 0. 324 0.275
6 3. 772 3914044 322368 98. 951 99. 026
7 5. 001 8910 579 0. 225 0.178
8 5. 846 2029 136 0. 051 0. 042
Total 3955540 325539 100. 000 100. 000
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HPLC trace of RgL.;

mV
] 2
4 (3]
200-]
150
100+
50-
7 o w g =] 8 '('g I~
] g 3 =] : = ;’, 'o‘
0 — s ' — L
] T Tow w7 7 T T = | P . I T
0 1 2 3 4 5 6
Peak# Ret. time Square Height Square% Height% il
1 . 430 1504 245 0. 057 0.101
2 . 655 6951 8 0. 264 0. 185
3 . 992 1019 31 0.039 0. 054
1 2. 149 13725 1429 0.522 0.590
5 2. 368 11935 1260 0. 454 0.520
6 2. 687 2579395 236665 98. 022 97. 667
7 3. 436 10469 1333 0. 398 0. 550
8 4. 107 6438 806 0. 245 0.333
Total 2631434 242317 100. 000 100. 000
HPLC trace of RsL3
mv
100 ~
75
50
25
1 oo~ ©o w
] 3 85 2 g
0 ——F—F ¥ T i
T T [t " R — T T
0 1 2 3 4 5
Peak#  Ret. time Square Height Square¥ Height% L
1 1. 642 4951 305 0.473 0. 291
2 2.203 3246 280 0. 310 0. 266
3 2. 317 1489 233 0.142 0. 222
1 2.492 5460 655 0.522 0. 624
5 2. 797 1025846 102905 97. 995 97. 990
6 3. 586 5841 638 0. 558 0. 608
Total 1046834 105016 100. 000 100. 000
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HPLC trace of Rgl4

mv
1 8
] [
e (o'
400-|
300
200
100
: &8 83 § #F I &
of- S S s —
Cv.':'.'lI I0|.5I 1!0I I1.|5I I IZEU' - I2.|5I - ISfOI B I3E5I B ‘4.|0I B I4f5 I I5|.0I I I5!5
min
Peakdt  Ret. time Square Height Square% Height%
1 1.123 58048 1236 1. 086 0. 263
2 1.432 12364 1387 0. 231 0. 296
3 1. 642 46213 2052 0. 865 0. 437
4 2.252 29076 1758 0. 544 0. 375
3 2. 549 28317 3074 0. 530 0. 656
6 2. 716 34732 4400 0. 650 0.938
7 2. 966 5108807 452638 95.612 96.513
8 3.842 23002 2171 0. 430 0. 463
9 4. 297 2704 274 0. 051 0. 058
Total 5343263 468990 100. 000 100. 000
HPLC trace of RsLs
mV
8
P
500+
250
. 5§ 8g 2% s g g oS
0 - S :
0 1T 2 3 4 5 6
Peak# Ret. time Square Height Square% Height% min
1 1. 431 227 381 0. 029 0. 057
2 1. 633 2340 1627 0. 294 0. 245
3 2. 163 6964 750 0. 087 0. 113
1 2. 375 9053 994 0.114 0. 149
5 2. 710 38322 4512 0. 481 0. 678
6 2. 840 3300 5333 0. 606 0. 802
7 3. 138 7795194 647362 97.811 97. 319
8 4. 091 39965 3668 0. 501 0. 551
9 4. 605 3607 384 0.045 0. 058
10 5. 067 1400 109 0.018 0.016
11 5.417 1156 76 0.015 0.011
Total 7969637 665195 100. 000 100. 000
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HPLC trace of RoL.;

mV
2
o
i o
300+
200--
100—-
i a
] 28 8 8 = 8
0 T e —= =t
— T T — —Tr—— T
0 1 2 3 4 5 )
Peak#  Ret. time Square Height Square¥ Height% iR
1 1. 659 5485 493 0.137 0. 141
2 1. 825 1228 132 0. 031 0. 038
3 2. 155 7257 684 0. 182 0. 196
4 2. 498 2363 254 0. 059 0.073
5 2. 880 3954709 345791 99. 028 98. 863
6 3. 339 18736 2111 0. 469 0. 604
7 4. 330 3736 303 0. 094 0. 087
Total 3993515 349769 100. 000 100. 000
HPLC trace of RoL3
mV
o
o
-1 Ll
500
250
§ 23§¢8 T
0 R S i S T —— .
T T & = 7 T T T & & & & .
0 1 2 3 4 5 6 )
Peakst  Ret time Square Height Square% Height% min
1 1. 600 47945 3759 0.731 0. 634
2 2.153 6042 613 0.092 0.103
3 2. 350 2096 335 0. 032 0. 057
4 2. 635 32103 3277 0. 490 0. 553
5 3. 013 6457905 583877 98. 488 98. 468
6 3.921 3841 476 0. 059 0. 080
lirA 4. 463 7141 621 0. 109 0. 105
Total 6557073 592959 100. 000 100. 000
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HPLC trace of RoLs

mV
] g
o
300
200
100+
] g v g 3 g 8
T} oL oy b i 1 bl | '
0 T — % 1 i
0 1 2 3 a 5 6 7
Peak## Ret time Square Height Square% Height% min
1 1. 659 34807 2689 0. 800 0. 781
2 2.172 6368 573 0. 146 0. 167
3 2. 540 9069 734 0. 208 0. 213
4 2.994 71724 5626 1. 649 1. 634
5 3. 343 4221216 334035 97. 041 97. 011
6 . 388 4353 431 0. 100 0.125
7 4, 993 2410 238 0. 055 0. 069
Total 4349946 344327 100. 000 100. 000
HPLC trace of RioL2
mV
1 b
] <
A o
300~
200—‘
100-
: g BE %3 § B
0 e s et .
0.0 0!5 1|,0I a I‘i.ISI I 2!0 2%5 I3.IGI I 3.|5 4!0 4|,5 ) I5.|0 5!5
Pealdt Ret time Square Height Square% Height% min
1 0. 882 1233 60 0. 031 0.016
2 1. 459 4400 629 0.110 0. 167
3 1. 630 13558 972 0. 340 0. 258
4 1. 988 8261 901 0. 207 0.239
5 2. 154 10498 864 0. 264 0. 230
6 2.632 3929199 370705 98. 637 98. 576
T 3.324 14049 1629 0. 353 0.433
8 3. 770 2311 302 0. 058 0. 080
Total 3983508 376061 100. 000 100. 000

82



HPLC trace of RyoL3

mV
2
o
500+
250+
28 & 2 2
© X = - =
b M’ | oY Lodt oy 4
0 T —F ¥ T T
SSL IR T UL SR A LR L I O [ LB DT LR LI, T e LT S L L FSL I T (L SRR ot L SR LI AL L IR I LT ) I
0.0 0.5 1.0 15 20 25 3.0 35 4.0 4.5 5.0 5.5_
Peakt#t Ret time Square Height Square% Height% min
1 1. 659 6883 559 0. 108 0. 093
2 1.829 2011 214 0.032 0.035
3 2. 171 7716 503 0.122 0. 083
1 2. 676 6314067 600779 99. 513 99. 454
5 3. 362 12851 1833 0. 203 0. 303
6 3.749 1429 187 0.023 0. 031
Total 6344957 604075 100. 000 100. 000
HPLC trace of RioL4
mV
: 2
| ~
] o
300-]
200-]
100:
: g s 5
0 T ————4 o 'L
U— — T — T T T T — 7] T
0 1 2 5
min
Peakd#t  Ret time Square Height Square% Height%
1 1. 624 15189 902 0.35 0.243
2 2. 165 3092 684 0. 187 0. 184
3 2. 783 4299117 369902 99. 431 99. 527
1 3.914 1320 173 0.03 0. 046
Total 4323718 371661 100. 000 100. 000
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HPLC trace of RioLs

mV
&
o
o
300
200—-
100-
_ : § 8 . ;
0 — —— %
; 1' : 3 7 : : |
Peak#  Ret. time Square Height Square% Height% N
1 1. 164 1160 75 0. 028 0. 020
2 1.617 26281 2072 0. 643 0. 561
3 2.156 6941 428 0.170 0.116
1 2.716 36602 4516 0. 896 1,222
5 2.922 4010723 362186 98. 189 97. 996
6 4174 2988 318 0.073 0.086
Total 4084695 369595 100. 000 100. 000
HPLC trace of RiiL2
my
| by
750~ “
500+
250
gg e 3| \ & g8
0 S i
L I o S I s L S I AL
0 1 2 3 5 6 _
Peakt# Ret. time Square Height Square% Height% min
1 . 600 18878 1592 0. 196 0. 190
2 . 838 2908 479 0. 030 0. 057
3 2. 151 15689 931 0.163 0.111
4 2.474 3630 474 0. 038 0. 056
5 2. 824 9547890 829578 99. 037 98. 831
6 3.301 43442 5403 0. 451 0. 644
7 4. 006 2725 336 0. 028 0. 040
8 4. 165 5580 597 0. 058 0.071
Total 9640741 839391 100. 000 100. 000
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HPLC trace of RiiLL3

mV
300 [
- 3
200
100
8 g 88 g 8 g 5
o—— —+F— b — =
o 1 2 3 4 5 6
Pealk#t  Ret time Square Height Square% Height%% LLLL
1 0.225 1184 73 0. 036 0. 025
2 1. 630 18232 1283 0. 549 0.431
3 2.010 3838 444 0. 116 0.149
1 2. 160 8123 605 0.2 0. 203
5 2.935 3270726 293295 98. 44 98. 570
6 3.851 1767 813 0. 234 0. 273
7 4. 325 9680 845 0. 29 0. 284
8 5.249 1200 74 0. 036 0. 025
9 5.97 1663 118 0. 050 0.040
Total 3322412 297550 100. 000 100. 000
HPLC trace of R4
mV
500 2
] =
400
300+
200
100
] § @ 8 g 23
0 T ———t T A I Jm—
0 1 2 3 4 5 6
Peal#  Ret time Square Height Square% Height% min
1 1. 620 56956 4293 0. 960 0. 832
2 2. 148 10470 697 0.177 0.135
3 2.786 72398 5996 1. 221 1. 162
1 3. 065 5767821 503228 97. 242 97. 492
5 3. 959 4726 446 0. 080 0. 086
6 4. 315 1449 262 0. 024 0. 051
7 4. 533 17615 1250 0. 297 0.242
Total 5931435 516171 100. 000 100. 000

85



HPLC trace of Ri2L2

mV
1 g
500
250
1 s g g 5 g g
e
S = e ) P B L o T [ D e L ) 5 e e T T R B
0.0 0.5 1.0 1.5 2.0 25 3.5 4.0 45 5.0 5:5
Peak#  Ret. time Square Height Square¥ Height% R
1 0.412 1425 82 0. 021 0.014
2 1. 640 9749 632 0. 146 0.106
3 2. 162 4771 424 0.072 0. 071
4 2.998 6630484 594058 99. 578 99. 632
5 3.914 1703 213 0. 026 0. 036
6 4. 553 7307 592 0.110 0. 099
. 5. 245 3152 251 0.047 0.042
Total 6658591 596253 100. 000 100. 000
HPLC trace of Ri2Lg
mV
750+
500
250
o W
. g s 8 g
0 T + F— T 4
T T L T T A T T
0 1 2 3 4 5 6 7
Peak#t  Ret time Square Height Square% Height%% min
1 1. 850 285447 22662 2. 058 2. 540
2 2715 70997 5165 0.512 0.579
3 2.955 104285 9875 0.752 1. 107
4 3.273 13373237 852241 96. 408 95.519
5 5. 980 37604 2282 0.271 0. 256
Total 13871570 892225 100. 000 100. 000
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HPLC trace of RisL2

mV
] 8
| o
500+
250+
- ; 8858 i g
0 S S
I =T [ T T 7 T =T 7 T T 1
0 1 2 3 4 6
Peak#  Ret. time Square Height Square¥% Height%
1 1. 643 10817 684 0.155 0.111
2 2. 163 3441 346 0.049 0. 056
3 2. 433 1320 180 0.019 0. 029
14 2. 621 8013 995 0.115 0. 161
b 2,783 11079 1152 0. 159 0. 186
6 3. 122 6891356 611216 98. 601 98. 779
i 4. 644 4071 353 0. 058 0. 057
8 5. 389 59040 3848 0.845 0. 622
Total 6989138 618774 100. 000 100. 000
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