Electronic Supplementary Material (ESI) for RSC Advances.
This journal is © The Royal Society of Chemistry 2023

Design, Synthesis and Biological Evaluation of
Tetrahydroquinoxaline  Sulfonamide  Derivatives  as

Colchicine Binding Site Inhibitors

Haiyang Dong " ', Lu Lu " *, Xueting Song ', Youkang Li !, Jinguang Zhou 2, Yungen
Xu 3, Yahong Zhang !, Jianguo Qi !, Tingting Liang ", Jianhong Wang " *

I'Key Laboratory of Natural Medicine and Immune-Engineering of Henan Province,
Henan University Jinming Campus, Kaifeng 475004, Henan, China

2 Huaihe Hospital of Henan University, Kaifeng 475004, Henan, China

3 Jiangsu Key Laboratory of Drug Design and Optimization, Department of Medicinal
Chemistry, China Pharmaceutical University, Nanjing, 211198, China

T These authors contributed equally to this work.

* Corresponding authors

E-mail address: liangting910710@126.com, jhworg@126.com

CONTENTS:
"H-NMR, 3C-NMR, HRMS spectra and HPLC purity of target compounds

I-1

14000

3.8349
3.7620
3.7449
3.7275

Preo
V3707
/
\

2.8939
2.8766
2.8595
2.3554

13000
12000

| | k11000

/| | ‘ 110000
9000
8000
k7000
6000
5000
1000
3000

(2000

LU J Lk

1

19

=1000

0
2
12.08
p
3.081

2034
2.03
¥

S| nos
1.04
1.00=

7

1.0 3.5
1 (ppm)


mailto:liangting910710@126.com

S
Z
<
=

BHE. G fiden oo Ol —
=] =T T S L =i — O — w o
oo ST~ O o o o L8000
~ % Q (SIS Rl - N P — ©
PR PRV B x = #
-t e oen Lol ool O] —— o oo —
— —_—— —_ e ———— — < bl o 7500
| N/ A~ 1/ | |
7000
N, 6300
e
P‘l 6000
1#°
o
\O\ 5500
oy
5000
4500
4000
{3500
13000
2500
1 2000
i , F1500
1000
500
J[l M, Lo
=500
140 130 120 110 100 90 70 60 50 40 30 20 10 0
1 (ppm)
DADATAN202212051\-1 12005/22 10:20-:03
I-1#27 RT: 012 AV: 1 NL: 152E8
T: FTMS + p ESI Full ms [105.0000-1500.0000]
311.0823
100
95
207
85|
EE
757
L E
65—
o §0
5 7
E 953
A =
o S50
% 457
£ 407
153
303
257
203
155
10|
53
c‘.'l..|....|..‘.“. bk e
200 250 300 350 400 450 500 550 600 650
miz

HPLC purity



DADT A, Sige2hd 4 Retsall dhWADEF_LC 2023-06-28 12-51-43'030-3001 0)
mAl
3504

2500
2000
1500
1000

|
1.876
3796
5.104

¥ fRETETE) FER bEE ¥ T 0 ¥ 1] £
W [min] [min] [mAl%*s] [mAl] %
| |-——-1 | | | |
1 1. 876 BB 0.1203  60.01942 7.12340 0. 1253
2 2,708 BV R 0.1949 4, 74981e4 3824.65884 99, 1599

3 3,796 VW E 0.1867 134.84851 11.02645 0. 2815
4 5.104 VB E 0.2326 207.53053  13.55431  0.4333
I-2
'H-NMR
M or s bt e e gggz 2285

L
X
L
%
A
X
L
\

i
;l L8000

lil
~
2K
o k7000
/ .
|

6000
5000
4000

+3000

(2000

1000

- S T

o
g=

1

105
12104
41154
2,077
1.081

&1 1.00

— i e

2.9

T T
4.5 3.5

@
Ll
=3
@
=Y

T
8.0 7.5 T

=)
e

4.0
f1 (ppm)

BC-NMR



4500

131.2404
129.3762
126.6257
126.4419
~121.7766
_~117.0359

—55.6004
—43.7776
—38.7595

4000

+-3500

CHy 13000

2500

2000

1500

] 1000

+500

T T T T T T T T T T T T T T T T T
160 150 140 130 120 110 100 80 80
1 (ppm)

HRMS

D:ADATA\20221205\1\-2 12/05/22 10:23:13

I-2#29-31 RT: 0.13-0.14 AV: 3 NL: 2.28E8
T: FTMS + p ESI Full ms [105.0000-1500.0000]

100
95
20
85

80
75 305.0950

327.0769

70
65
60
55
50
45
40
35
30
25

Relative Abundance

343.0508

HPLC purity



DAD1 A, SigsZ54 4 Refsof (dwiDEF_LC 2023-05-28 12-51-43031-3101.0)
mAL i)

500 3 &
i

3
e

3812

T T T T T
1 2 3 4 ] ] T

= |8.024

¥ {REEE 28 i i ¥ ¥ i
#  [min] [min]  [mAU#s] [mAL] %
| |- | | | |

1 2,106 BB 0.0758  46.87372 9.79933  0.0793
2 2,682 BV R 0.2400 5.79879e4 3800, 25659 98,0913
3 3.B12 W E 0.3947 204, 96324 6.857581 0. 3467
4 5,109 VB 0.2236 B50.55853  57.83422 1. 4388
5 B.024 BB 0.3025 25.98289 1. 33831 0. 0440

I-3

H-0g2528t68.blde - ~ — T T e —ToO—T I~ S —oo o
SN OIS TN ST~ O TN OG0 m oAl in — NN XD~ T
N R B R R R Sxoh =@ | 14000
QAN NN T T T T TN QDN errmn =9
ooyt S0 S0OOVY NS TS
LESR, oS s
(13000
12000
R, H11000
/ // Nﬂ F-10000
e
o~
o Fa000
~,
CHy

(8000
7000
6000
5000
4000

+-3000

(2000
+1000
\ o [,

T fa B o T
g 28 2228 =2 £ L-1000
] —— B ol oed i
T T T T T T T T T T T T T T
8.0 7.5 7.0 6.5 6.0 5.5 5.0 4.5 3.5 3.0 2.5 2.0 L5 1.0 0.5 0.0

1.0
1 (ppm)



. id ER285IIS5EE = S5 000
=] BRREIESZREE 2 S8
[ S —BwriTern S~ et o e
“ SRASNASNEEES 2 g3
IO I [ Lusoo
NH,
|0
o7 Las00
oy
3000
12500
2000
1500
1000
,
500
|- ()
=500
160 150 140 130 120 110 100 90 80 70 50 40 30 20 10
f1 (ppm)
DADATA\20221205\1\-3 12/05/22 10:25:13
3#24-27 RT:-011-0.12 AV: 4 NL 558E8
T: FTMS + p ESI Full ms [105.0000-1500.0000]
100 305.0951
957
90
857
80
757
707
65
3 607
5 =
B 553
3 E
= 50
@ E
£ 45 327.0770
& 407
35
30
257
204
157
105 417.1377
59
o | e L 1| L1 1 " L A,
| S B I N N B S B B B LI I I S ) N B N S RN B R R = T L L T
200 220 240 260 280 300 320 340 360 380 400 420 440
miz

HPLC purity



DADT A, Sige254, 4 Retsoll (IWADEF_LC 2023-05-28 12-51-43W028-2801. 0}

mAL
2500

1500

1a7et

¥ fRETE (A 28 b ¥ ] £ ¥ T
# [min] [min]  [mAU#s] [mAL] %
| | | | | | |
1 2,580 BV B 0.1366 2.44404e4 2726, 32520 00, 8B812
2 3.761 VB E 0.1703 29.06045 2.72828 0. 1188

diblfidc o g rnoon —~— 0o o oM ~ oo wn =) L 15000
NN I~ —OFT XSG T 00 E — sl — ol W 00 N
el el o ol el ol ol Y-JAY= V- V= NN R R - - -] e o ef off on i ed i
R e s S~~~ S~ 14000
13000
NH
@i F 12000
N
/Iyo o f-11000
o cH,
10000
f
ChHy
F-a000
8000
7000
16000
F5000
F-4000
|
13000
|
| [
| F-z000
F-1000
_J A L
Ty ey e T
o o bhTd + i ©
g 2 23288 L s F-1000
= e e e e A

o
=)
o
o
o
=
o
=)
=3
o
=3
=)

4.0 3.5
f1 (ppm)



il £id ™~ S WO LD D -
- - — S Qe Mo — - LR v %0 (3800
- o = CF oo M i o ~—~ =}

o o = xS onge = = «
" F % =S88a8£xcsg S o o 3600
—_— —_ == —— = vy 3 o
I PSSR ~ [ Lasc0
CE F3200
.
0%5\;0 O o [-3000
\@ k2800
j;, 2600
2400
2200
2000
1800
F1600
1400
1200
1000
800
600
400
{200
it ol gt by oot e o Aokl i (-0
200
150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 1]
f1 (ppm)
D:\DATA\20221205\1\I-4 12/05/22 10:27:14
l-4 #22-28" RT: 0.10-0.12" AV: 7 NL: 8.54E8
T: FTMS + p ESI Full ms [105.0000-1500.0000]

100— 357.0876

957
E 335.1056

90

853

803

757

70

657

2 604
5 1
2 5
=1 .
£ 50
e 7
Z 453
o =
& 407

353

303

257

207

157

103
3 2631292
5—: | P
B |||’. Lok , 1T Ll .L.lul || \ Lol | L Lt Loy
O HHreesthrttetrprertpreretrr b et et ettt e e et

260 280 300 320 340 360 380 400 420 440 460
miz

HPLC purity



DAD1 A, Sig=254 4 Refeofl (dwW\DEF_LC 2023-05-28 12-51-4A025-2001.0)
mALl
2500 3
0003
1500
1000 =
0 B g B s
o — M) [ar] [Fr]
1 2 3 4 H H 7 8 H i
W fRE W) FER e U 7T 41 F WP T 4
#  [min] [min]  [mAUs#s] [mAL] %
I |-—-1 | |
1 1.827T BB 0.1563  15.19031 1.26285  0.0540
2 2.59 BV R 0.1364 2.78831led 3116.74927 99.1785
3 3,388 VWE 0.2500 50,90475  2.93949 0. 1811
4 3.79T VB E 0.2468 98.68674 5.67783 0. 3510
5 5.103 BB 0.1928  66.18219 5.48524  0.2354
I-5
"H-NMR
Mrglegigy  xgsa2E 225 528 o 9000
I e | -
oﬁlgo 12000
g T T oy iy - )
=52 2 8 g3 = [
8.0 7‘5 7.0 6.5 E.‘O 5.5 5.0 4.5 t“ll.lo(pm) 3.0 2.‘5 2.0 L5 Lo 0.‘5 O,IO



Cif L.

iHd e~ en o wn = — 1400
ey AFE A= o & - o) & =4 -
i -~ o . ~ o™ -~} =~ - = Wi —
o wiog g 5 - < e = <
i R s R — o o i ] — 1300
—-— —— — —— — — -_— O wi -+ Lt ol
| N NN | [ | [
+1200
1100
HJC/D NH_
0
i
O=5—0 (900
800
oy 700
(600
(500
(400
1
1 (300
1200
(=100
“ N L
=100
160 150 140 130 120 110 100 BO 0 60 50 40 30 20 10 0
1 ippm)
D:ADATAI20221205\1\I-5 12/05/22 10:29:15
-5 #23-26 RT: 0.10-0.11 AV: 4 NL: 2.52E9
T: FTMS + p ESI Full ms [105.0000-1500.0000]
1004 319.1110
957
EE
853
803
757
70
657
2 604
5 1
2 5
=1 .
£ 50
e 7
Z 453
o =
& 407
353
303
257
207
155 341.0927
103
5
0 LI B ||\\|\"|||||\|'\'\.|\|\\||\|\|\| LI e

1 T T T | 1 T T T T
220 240 280 280 300 320 340 360 380 400 420 440 460 480 500

HPLC purity



DD A, Soe=2bdd Reteal jaivADEF_LC 20230628 12 5 430000050110

= 2

T T T T
1 Z 2 4

wn =

T =

I

0 =

W fREEE 28
# [min] [min]

0 i 4 M
[mAL#s] [mALT]

TR

%

| |=—=I | |
1 1.846 BB 0.1410 12.63274

1. 16048
2 2.669 BV R 0.1681 4.12785e4 3B19.05420 99,9694

0. 0306

22000
F21000
20000
(19000
(18000
17000
(16000
(15000
14000
13000
(12000
11000
(10000
(2000
8000
7000
6000
5000
(4000
(3000
(2000

1000

1000

HY-042850'2> — en 9 o S 00 M o— o= o T T el
= vi - AR AR AL = o ~—oao o~
—00 [~ O Uy oen O] 00 T~ =+ v o o-— =3
s L g L]
Ll il ol R=l ===l R Tl Laclagl o1 ey ey o
NS S = N/ - I
npm
| [
o=s=o
|
1
1
T T f T T T
-— 2 wy v - =
= = = =@ e = =
- - = wi i i
T T T T T T T T T T T T T T T
3.0 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 Lo 0.5 0.0
1 (ppm)

BC-NMR

+=2000



If!'—l]lii—d. LTid :—':‘;‘E‘u :d ; - - - = - | 12000
g RREE § =g E &5 &
-] ERES = g 3 o e = L1700
= s e — — Wy - L]
] g ] | 1 ] [ ] [ o
e
b 15000
- 1400x
QL -
(-1 200y
=1 1 Ol
|- 1000
(-S000
=000
= T000
pE000
i i | 5000
1
(00
'
- 2000
= 2000
|- 1000
al o
adill]
16 150 (80 ) 1o 100 50 &y 40 30 n o
1 (pnd
DADATA\20221205\1\1-6 12/05/22 10:31:17
-6 #23-31 RT:0.10-0.14 AV:9 NL: 261E9
T: FTMS + p ESI Full ms [105.0000-1500.0000]
100+ 319.1113
957
90
85
80
755
707
65
3 607
5 =
B 553
3 E
= 50
2 E
2 459
8 4
& 40
35
30
257
204
E 341.0931
154
104
53
0 T 1 T 4 T T + |] T T T T T T T T
250 300 350 400 450 500

HPLC purity



DD &, SigeiSd 4 Rakad R WDEF_LC 3T0E3-05-28 12-51-4350 21801 Oy

Al T
500 -
3000 =
FEOE -
000
1500 =
1000 <

o - -

e 2 £ B i &

i i o wi w

@ SR
min

¥ R SR e e T 41 a0 I 7T 741

#  [min] [min]  [mAU#s] [mALT %
| |-—- | | | |
1 1.842 BB 0.1503 30, 64877 2.74327 0. 0626
2 2,690 BV R 0.2002 4.87124e4 3833.69238 99,5411
3  3.655 VB E 0.2686  80.24499 4.71499 0. 1640
4 4,378 BB 0. 1583 19.44459 2.02010 0. 0397
5 5.658 BB 0.2522  35.94201 2.20410  0.0734
6 6.873 BB 0.4421 58.27518 1.71636  0.1191
I-7
'"H-NMR
hREes ER 583253 728 FES 7o
2e53 2% 584485 ZEE s F23000
VAR SR P NP R Losao

21000
20000

19000

F1s000

ﬂ / f e 0. mj / 17000

| F16000

b F1s000

F14000

F13000

Fiz000

s F11000

F10000
Fs000
[-s000
F-ro00
[0
F5000
| F-1000

|
M , F-3000
U * f-2000
F1000

A ko

T T T & T 1000
ES =} g 8 83 8
=& N = = - & f-2000

T T T T T T T T T T T T T T
7.0 6.5 6.0 5.5 5.0 4.5 1.0 3.5 3.0 2.5 2.0 L5 Lo 0.5 0.0
f1 (ppm)



HY-0413- 441 = et ze =
o oo — oo = = ] e wio
oo € == v e v oy . m 11000
o o Ll Nl —— == Wy o o
- = - == —— - Wi -+ o
[ [N N/ [ “ Il
(10000
(=9000
)
(8000
i
o=s—0
(7000
e 6000
5000
(4000
(3000
(2000
! [
1 1 L1000
| | j | | ‘ ’
| | L, .
+=1000
I(Ii'D 1%0 1 :ID léD ILI’D 1 iD N;D ID SID TrD 5'0 1ID 3r0 ZID er
1 (ppm}
D:\DATAI20221205\1V-7 12/05/22 10:33:18
I-7 #22-26 RT: 0.10-0.11 AV-5 NL: 2.20E9
T: FTMS + p ESI Full ms [105.0000-1500.0000)
335.1057
1007
957
o0
857
807
-
707
657
8 605
s __1
T 555
2 =
£ 509
2 457
o =
& 407
354
0
257
204 357.0876
157
103
€ |
3 Il |- ;
0 S e e e e e dpe sl ol bt it s e e e e hadaa
200 250 300 350 400 450 500 550

HPLC purity



HEEREER

DD A, Sig=z54 & Fef=oll (dyiDEr_LG S02H05-28 12-51- 4300 021 0]

3 i 2
— L s ]
1z 3 4 s 7 =
¥ fREEIE R s % ] 1) W 7 W i 11
#  [min] [min]  [mAU#s] [mAL] %
| | | | |
1 1.841 BB 0.1791  54.24645 5.22697  0.1001
2 2,610 BV R 0.1958 5.40901e4 3806.97510 99.7772
3 3.TM VBE 0.2066 26.48428 1. 86600  0.0489
4 9,767 BBA  0.4199  40.0349 1.55758  0.0739
I-8
'"H-NMR
Hriricoo o —o—3o0 —S®w - o o
SRt NP N7
\ 5500
o ", | ™
| | f )
J'II _,:'F ,'f’ J'Jr .-". ,'j Jr o=8 .I‘ ,'| J'II -
OM -
3500
2500
_J | ] 'L U Ve ,ﬂu )k/‘k_hﬁ__y Lo
PRy VA B =
w0 75 70 6.5 6.0 55 50 15 f:j[f!pplﬂ o5 10 25 20 15 1o 0.5 o



HY-075-241 = - e oot o @ 3000
£3 £ 23 3338 Eg g% B B
~ - UrE-2 o~ == — = - - Es] - _—
A% % &K ggu=s g4 e T = | 2500
—— —— —— —_——== = & Wi <+ m
A4 N V! i [ ~ | I
2600
o 2400
e J
t-2200
i
o—=t=—0
{2000
z:\nfa" - 1800
t- 1600
(1400
(1200
1000
| 800
(600
(400
[ i ! (- 1
1 'y : 200
“ " _” i " " oy o P
W oM A A g Ay } » il W e
=200
lf‘iﬂ I;l] l-;l] Ié 12"] 1 iﬂ ll‘]] 9‘ EIIJ ?Il] 6"] S‘U 4‘0 3'!] ZIIJ lll] 6
£1 (ppm}
DADATAZ0221200\-8 12/09/22 11:06:48
I-8 #21-26 RT: 0.09-0.11 AW: 6 NL: 2.58E9
T: FTMS + p ESI Full ms [105.0000-1500.0000]
335.1058
1005
957
0
857
807
75
707
65
8 607
s __3
T 555
2 =
2 505
2 457
o =
& 407
357
0
25% 357.0877
203
157
103
57
G: | | . | Al i Li I
N e R At S | S e e s T e
220 240 260 280 300 320 340 360 380 400 420 440 460
miz

HPLC purity



200 4
B ™
) - B g
] T
CADTE, Sgaiek 4 Fateal (ahvwhler LT SO0 (8 8 125 1A M 2 1)
¥e fRigel) A W 0% i I 5 0% i
# [min] [min]  [mAlss] [mAL] %
| |-—-1 | | | |
1 2.013 BB 0.1475 105.52792  9.657T79 1.1173
2 2.640 BB 0.1474 9068.36719 917.02521 96.0126
3 3.562 BB 0.1293  59.13969 7.39317  0.6261
4 4.046 BB 0.2866 211.94304  10.19221 2. 2440
I-9
"H-NMR
MR ingaeEEEa0AngRy BIEZ J¥S 11000
55HEARES5SEANF2ES sLen €28
RGNS R R VAR Ry g
SN AR CS I
A A i B
N Y P



10000

HSC/O\O:“; 9000
|

0=5—0 8000

—102.65
—99.36
5574
25533

—43.73
—39.83

7000

6000

(5000

4000

3000

, | Ly 2000

1000

F=1000

T T T T T T T T T T T T T T T T T
160 150 140 130 120 110 100 90 80
1 (ppm)

HRMS

DADATAZ0221205\14-9 12/06/22 10:37:20

-9 #20-26 RT: 0.08-D.11 AV: ¥ NL: 3.00ES
T: FTMS + p ESI Full ms [105.0000-1500.0000]

100 335.1056

B &8

Relative Abundance
Ll ||||I||||$||||$|||m||||$||||Eig|||§| ﬁlllﬁl||Flﬂl||s"lﬁllllrljllllﬁnngl|||I||||I||||I||

-
(=]

357.0874

(=T |

| L L LI I I N N B B | T I'IJJ L I| T | L L T T T [ T T T 17T t (LA LB L L L L L
o 280 280 300 320 340 360 380 400 420 440 480 480 500 520 540
miz

HPLC purity



DAD &, Som254.4 Ret=oll @y DB LG 2050528 12-51- 430060601 )
il 3
-
o
1500 3
1000
e 8 5 g b
R I 3 4 5 & i & 8 i
¥ fREHEE R s 0% i ¥ 7 LIRS
#  [min] [min]  [mAU#s] [mAU] %
| | | | |
1 1.926 BB 0.1216  22.68030 2.41377  0.0627
2 2,559 BV R 0.1479 3.58819e4 J676.13940 99,1342
3 3. T3 WE 0.1665 11.268T71 1.03966  0.0311
4 4,053 VBE 0.2211 17.82541 1.22961  0.0492
5 T1.574 BB 0.5721 261.59573 6.46458 0. 7227
I-10
'"H-NMR
IO dplm. fd~ v N~ — 1~ © o o~ = oo %0 T &
PR N PR RS S N e L1000
croT Y |
Qnﬂ 9000
W .
I & o & & J44 &
7.‘5 _‘l] G.‘ 5 G.ID 5.I 5 S.Il] 4.‘5 f4l.l U(Dm) 3.‘ 5 3.‘ 0 2.5 Z.I 0 l_IE 0.‘ 5

BC-NMR



flg-ietg o 2% £E £ o gme 2 = 16000
£ RE - E3 2R 23 SHER--
£ €% & &h ZE =g g98 g 14000
| (| 1 11 % [ e [
13000
12000
e 11000
L 10000
Ch— —ry
2000
- S000
e
000
B0
- S000
- AD0D
3000
000
1 [ 1
HRIET | ;
| [ I . ,
L —1000
90 180w oo 10 a0 we s s e s s 3w w0
£l (ppm)
DDA TAZ0Z2120541W-10 1200522 10:39:20
I-10 #20-25 RT: 0.08-0011 AV: & NL- 9.04E8
T: FTMS + p ESI Full ms [105.0000-1500.0000]
100 365.1165
a5
o
as:
a0
5
To
&5
Z 80
&
2 55
2w
24
=
# a0
35
30
&5 387.0084
m.
15
10
| Ll )L Ll Lol
T LLARAE bl R REAR RALA MRS Wbl ULRLE Gl RLAE] R bkl RS el LAAL) Bl RLAR R bk LAL) bl LLAL) bl AR Rk Ll Rl
280 300 320 340 350 a0 400 420 440 480 480 500
miz

HPLC purity



TRDT A, Syitid Reedl|dyie_C TEs 508 GET4301E1m )
- p
20
150 4
mm%
- s J\E ¢
o .
REEAERERES RMMARE REAREY R i I H 3 md
¥ {:f”t‘EEl'H]IF' i) “#ﬁtﬂ? 4 1 £ ¥ ¥ 1 1
# [min] [min]  [mAUs#s] [mAL] %
| |-——-| | | | |
1 1.854 BB 0.1914 36.57569 2.806622  0.1595
2 2,573 BY R 0.1339 2.28176e4 2611.97095 99, 5324
3 3084 VWWE 0.1114 16.26352 2.38063  0,0709
4 3719 VB E 0.2224 54.364% 4,10914  0.2371
I-11
TH-NMR
Ha?/m\/%/ ‘-‘, ! J e
D frv‘ |
rﬁ\ /0\ L7000
I/ L6000
il )| R
7 iy gy W T
2 g g2 Sous E o0
E,‘ﬂ 7,‘5 7'0 G,IS 6.0 0 4 o {i;g.} 3‘5 30 2,'5 20 1 1.0 0.5 0.0



HY-0413-2¢1

oz g2 23%F 28co oy oz 00
TERG S @ 48% T i i e o ol
— —_ - —_——— —_— i v < = 3600
(N [ /NN S - [
3400
3200
3000
0
\©: |-2800
2600
2400
2200
2000
1800
1600
1400
1200
" 1000
800
600
400
200
. — e ismtocs oo
=200
L-100
- - . - r . : : - - :
170 160 150 110 100 a0 80 30 20 10 0
f1 (ppm)
DA\DATAZ0221205\1\-11 12/05/22 10:41:21
11#24-29 RT: 0.11-0.13 AV: 6 NL: 1.86E9
T: FTMS + p ESI Full ms [105.0000-1500.0000]
365.1163
100—:
s
903
85
803
753
0
s
3 605
g - |
B 55
3 b |
2 s02
o E |
= 455
a2 =
£ 403
33
305
25
203
153
103 387.0982
53
0 |
280 300 360 380 400 460 480 500 520
miz

HPLC purity




DAD &, Sg=25d 2 Re=oll (@D _LG 20230528 12-5143001010110)
=
2000 4
2000
0
1500
'IUJ:I-?
2] g [\2 B g
0 o = =
RERAEARARE RERRE RN MR- 1 H HERR
W fREAE](A] R MR (k% ] £ (¥ 7 ¥ i 1
#  [min] [min]  [mAU#s] [mAL] %
| | | |
1 2.052 BB 0.0852 76.75024  14. 16857 0. 1382
2 2.556 BV R 0.2192 5.45632e4 3806.43188 98, 2834
3 3103 VWWE 0.2362 5659.95819  33.50543 1.0267
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5 4.B53 BB 0.2045  14.08991 1.05013  0.0254
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1 2.033 BB 0.0937 29.02226 4. 86083 0, 2150
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| |——-| | | |
1 1.838 BB 0.1374  17.078B67 1.66925 0. 0282
2 2,747 BV R 0.2072 5.9566%e4 3877.42114 98, 4780
3 3. TE9 VWV E 0.2367 153.20473 9.17975 0. 2533
4 4,140 VW E 0. 2187 171.62225 11.73210 0. 2837
5 4.671 VB E 0.2509 213.46021  12.39488 (. 3529
6 5.674 BB 0. 2782  169.04475 9.20682 0. 2795
T T7.073 BB 0.4226 159.88232 4,95250 0. 2643
8  9.779 BBA 0. 3884 36, 34280 1.55939  0.0601
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116 #23-287 RT: 0.10-0.127 AV: 6 NL: 3.35E9
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o fREFE(E) BE bR 0 ] 51 0 7 EATTE
# [min] [min]  [mAU#s] [mAlL] %

| I | | I

1 1.851 BB 0.1228 16.64512 1.81829 0. 0268

2 2.651 BB 0.1178 25.18689 2.88542  0.0406

3 2,943 MM 0, 2589 5,99500e4 3858, T75T7HT 96, 6797

4 30381 MM 0. 1300 619.92285  79.47868 0, 9997

5 3.590 BB 0. 1930 40, 83002 2.75287 0. 0658

6 4.069 BB 0.1751 7T67.7413%  69,35452 1, 2381

T 4.924 BB 0.2341 303.18176  19.64463 0, 4889

8 5.648 BB 0. 2289 267.14728  18.24235 0. 4308
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&  [min] [min]  [mAl#s] [mAl] %
| | | | | | |
1 1.83 BB 0. 1487  13.67305 1.20227 0.0424
2 2,699 BV R 0.1419 3, 2237ed4 3486.67798 099, 09252
3 LT2TVBE 0.1497 10.44748 1.07173  0.0324
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18 #21-29° RT: 0.09-0.13° AV: 8 NL: 3.50E9
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# [min] [min]  [mAU#s] [mAL %
| |-—1 | |
1 1.826 BB 0. 1897  1B.64995 1.57984  0.0716
2 2.576 BB 0. 1324 2,58720e4 3006.13721 99, 3715
3 3.751 BB 0.1760  17.49418 1.52353  0.0672
4 4.660 BB 0.2051  19.37649 1.45758  0.0744
5 5.683 BB 0.2755 54.87186 2.97003 0. 2108
6 7.084 BB 0. 4197  53.24213 164470 0. 2045
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| | | | | | |
1 1. 850 BB 0. 1042  21.481581 2.84167 0, 0344
2  2,7BT BVE 0.2011 6.24416e4 3893,15405 99, BET6
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DADATA\20221205\1\1-20

1-20 #21-26° RT: 0.08-0.11° AV: 6 NL: 2.97E9

T: FTMS + p ESI Full ms [105.0000-1500.0000]
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¥ fREGE(A] 258 WEEE & gt ¥ ¥ [
g [min] [min] [mAl=s] [mAL] %
| |-—-I | | | |
1 1.845 BB 0. 1659  16. 14899 1.29161  0.0398
2  Z2.716 BV R 0.1657 4.04873ed 3819.50977 99,9027
3 3741 VB E 0.1507  10.80317 1.15950 0. 0267
4 4. 460 BB 0.1829 12.46189 1.06163  0.0307
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#  [min] [min]  [mAl#s] [mALT] %
| | === | | I
1 1.B2T BB 0.1682 20.95062 1. 62690 0. 0558
2 2,54 BV R 0.1514 3.69006e4 3730. 16089 98, 3249
3 3123 VW E 0,207 142.99910 9.60058 0. 3810
4 3,398 VBE 0.3223 429.64246 17.38570 1. 1448
5 B.326 BB 0.3005  35.0678T 1.75982  0.0934
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1 1. 849 BB 0.1257  14.46094 1.53729 0. 0288
2 2.616 BB 0. 2024 4,95036e4 3839,62695 98, 6978
3 B.226 BB 0.6719 592, 69482 11. 26432 1. 1817
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1 1.799 BB 0.1655 42.54476  3.95602 0. 0862
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5 9.813 BBA  0.2460 190.98544 13.10363 0. 3868
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g  [min] [min] [mAlss] [mAl] %

| |-—- | | | |
1.865 BV 0.1677 30.02051  2.30833  0.0615

1

2 2,658 W R 0.1915 4.B6709e4 3902, 44629 99, 7257
3 3. T3/ VBE 0.2801 T79.69418 3.6587T  0.1633
4 4,757 BB 0.2349 24, 16605 1.41780 0. 0495



