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Figure S1 Representative chromatogram of the determination of CU after intravenous

administration 5 min.
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Figure S2 Representative chromatogram of the determination of CU after intravenous

administration 10 min.
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Figure S3 Representative chromatogram of the determination of CU after intravenous

administration 20 min.
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Figure S4 Representative chromatogram of the determination of CU-19 after intravenous

administration 5 min.
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Figure S5 Representative chromatogram of the determination of CU-19 after intravenous

administration 10 min.
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Figure S6 Representative chromatogram of the determination of CU-19 after intravenous

administration 20 min.
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Figure S7 Representative chromatogram of the determination of CU-21 after intravenous

administration 5 min.
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Figure S8 Representative chromatogram of the determination of CU-21 after intravenous

administration 10 min.
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Figure S9 Representative chromatogram of the determination of CU-21 after intravenous

administration 20 min.



Spectrums of compounds 2~11
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"H NMR spectrum of 2 (600 MHz, DMSO-dj)

Spectrum from 20220226SCP .wiff2 (sample 1...r = 1.5), Gaussian smoothed (0.5 points)
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"H NMR spectrum of 4 and 4’ (600 MHz, DMSO-ds)
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"H NMR spectrum of 8 (600 MHz, DMSO-dj)
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The HPLC spectrum of CU-1
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Fragmentor Voltage Collision Energy Ionization Mode
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Fragmentor Voltage Collision Energy Ionization Mode
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The HPLC spectrum of CU-3




r2. 8E+11

2. 6E+11
2. 4E+11

2. 2E+11

2. 0E+11

1. 8E+11
rl. 6E+11
1. 4E+11
1. 2E+11
rl. OE+11
8. 0E+10
6. 0E+10
r4. 0E+10
2. 0E+10

0. OE+00

—2. 0E+10

ZFe5 "
065"
2009°
2800°
BLTD®
20Z9°
BZED”
oTED”
0FED”
Loza”
GEEE "
et

2068

S AV R W S Wt W Wt W o el

J

2668 °

2AGF
28T
S0aL”
oRTE”
ToFE "
FLOOT
BET0°
Z0E0”
FEED T
aFF0°
2060 "
ST0Z°
SPIZ”
TOzZ "
s Yo
2802
LATE"
OFIS”
OTFS”

o o

el e e e Lol ol M oy Mg ]

L=~
il

o

A
HaC
HyC-.

0

10"
wmoo.

Pl S R

7.5

6.5 6.0 55 50 45 40 35 30 25 20 1.5 1.0 05

7.0

f1 (ppm)

"H NMR spectrum of CU-4 (600 MHz, CDCl5)

[ (=] (=] o (=] (=] [ o o (=] (=] o (=] (=] o
[Te] (=] [Tl (=] L = [T (=] [T (=] Ly (=] [Te] = [=] [Te]
LN S A LA LA M ML . LA s B B L L |
1
LES FE, m
£905 FE
SLLT 9 lm
G066 03—
0T6% G T—
0EEF P21
ZoaT .@N;#
8T6s 821
9i05 821 & =
POCF 617 —
2807 081
GERZ 0T~
&1 .oEk\w
2382 EH 1
PLELORT

008

ST //

O

B8

0
H,C
H,C-.
0
HyC™

230 220 210 200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 O -10

fl (ppm)

13C NMR spectrum of CU-4 (151 MHz,

CDCly)



Fragmentor Voltage Collision Energy Ionization Mode
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The HPLC spectrum of CU-4
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Fragmentor Voltage Collision Energy Ionization Mode
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i 5 4 4R B I [F) 7 e T AR =’
1 2.024 1564. 333 13489. 207 0. 4843
2 2.191 2114. 852 12113. 872 0. 4349
3 2,274 1850. 111 10287. 735 0.3693
4 2. 566 470. 276 4738. 137 0.1701
b 8.953 98. 844 2490. 900 0.0894
6 11. 371 113559. 117 2742349. 000 98. 4520
Bt 119657. 534 2785468. 851 100. 0000

The HPLC spectrum of CU-5
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Fragmentor Voltage Collision Energy Tonization Mode
200 0 ESI
410 4 | +ESI Scan (0.148 min) Frag=200.0V CU-6.d Subtract (2)
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I 18] (min)
SWERR
5 W 42 R H B ) LT W 7] 58
1 2. 067 1474. 099 9773. 155 0. 0955
2 2.220 2127. 150 14409. 883 0. 1408
3 2. 998 995. 628 13624, 840 0. 1332
4 4,222 4162. 896 63434. 148 0. 6200
5 6. 970 1579. 148 35169. 191 0. 3437
6 8.137 164. 289 3126. 660 0. 0306
7 9. 597 184405. 719 10091741. 000 98. 6362
B 194909, 230 10231278, 878 100. 0000

The HPLC spectrum of CU-6
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Fragmentor Voltage Collision Energy Ionization Mode

200 0 ESI
x10 4 |-ES! Scan (0.136 min) Frag=200.0V CU-7-.d Subtract
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L35 e 42 R B[R] W e T R S8
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3 15. 092 188682. 109 6035332. 000 98. 9917
17. 285 1016. 723 31461. 752 0. 5160
J=878 192997. 017 6096808. 415 100. 0000

The HPLC spectrum of CU-7
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Fragmentor Voltage Collision Energy Ionization Mode
200 0 ESI
x10 8 |*ESI Scan (0.132 min) Frag=200.0V CU-8.d Subtract
1.6- 331.1319
14/ ([C20 H20,03]+Na)+
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100 150 200 250 300 350 400 450 500 550 600 650 700 750 800 850 900 950
Counts vs, Mass-to-Charge (m/z)
HRMS spectrum of CU-8
800+
7501
700]
6501 g
600} o
550}
5001
— 450
£ 400
= 350 ]
~ 300
2501
200
150
50 Mo ©
0t — :
01234667 8 910111213 1415 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30
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SIERR
5 4, BB i W T a8
1 1. 816 339.918 3014.010 0.0230
2 2.049 764. 809 7876. 200 0.0601
3 2.350 2492, 955 37321. 590 0.2847
4 2. 950 1461. 650 17055. 998 0.1301
5 3. 267 1782. 750 19170. 498 0.1462
6 3. 542 468. 100 4163. 962 0.0318
7 8. 8563 2412.613 51192. 156 0. 3905
8 10. 270 558719. 438 12968676. 000 98. 9336
Bi—[‘ 568442, 233 13108470. 414 100. 0000

The HPLC spectrum of CU-8
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Fragmentor Voltage

Collision Energy

Ionization Mode

200 0 ESI
%10 5 ’:ESI Scan (0.116 min) Frag=200.0V CU-9.d Subtract
6 331.1317
. (IC20 H20,03]+Na)+
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HRMS spectrum of CU-9
500
450]
] [= o]
400 *
3501 T
300%
Ezso-f
2 200
1505
100-5
] 3
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I A] (min)
AMERE
5 i 22 {7 B i 1A 321 I TH] 7R TE
1 2.275 2056. 899 11685. 270 0.1324
2 2.362 2077. 719 13154. 101 0.1491
3 2.653 275. 952 3085. 696 0.0350
4 11. 388 346223, 375 8529178. 541 96. 6559
5 13. 468 5794. 259 267172. 453 3.0277
B 356428, 204 8824270. 988 100. 0000

The HPLC spectrum of CU-9
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Fragmentor Voltage Collision Energy Ionization Mode
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1 297.1039
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T RE
= W 4 % B B[R] W e THT R =8
1 4. 642 516. 206 4868. 100 0. 0892
2 5. 434 180. 751 3799. 228 0. 0696
3 6. 402 183. 043 2623. 213 0.0481
1 13.472 3398. 400 209226. 116 3.8332
5 16. 006 202235. 281 5237748. 636 95. 9600
Bt 206513. 681 5458262. 439 100. 0000

The HPLC spectrum of CU-10
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Fragmentor Voltage Collision Energy Ionization Mode

200 0 ESI
x10 4 |+ESI Scan (0.115 min) Frag=200.0V CU-11.d Subtract (2)
i 315.1360
71 {[C20 H20,O2]+Na)+
5_
44
3-
2,
Y 293'|1558 327.2054
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Counts vs. Mass-to-Charge (m/z)
HRMS spectrum of CU-11
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FIMERE
= I 42 % B I i) L ¥ e i) AR 58
1 2.412 1550. 516 6832. 275 0.0918
2 2.592 3946. 372 40699. 668 0. 5470
3 2.773 1628. 229 18528. 340 0. 2490
4 2.997 1707. 006 16397. 791 0.2204
5 4. 860 796. 488 8666. 198 0.1165
6 8. 695 336252. 594 7283180. 500 97. 8804
7 14. 395 1547. 064 66590. 031 0. 8949
Bt 347428. 269 7440894. 803 100. 0000

The HPLC spectrum of CU-11



5. 0E+10
4. 5E+10
r4. 0E+10

3. DE+10

3. 0E+10

2. BE+10

2. OE+10

r1. 5E+10

1. 0E+10
5. OE+09
0. 0E+00

~—5. 0E+09

o
E
=
LR RS i

L

o
5]
&
1]
codeicdicdicicicdcded ol od
By

“CH,

fi=}
s}
=3
®
RO OO dod O Td o0 dooddddnd

[

(7
HO

e e e e

680 8—

TEE0 0T —

=80 "2"

GT°T-
ﬂmo.m

=00°T

00T

-0.5

8.5 7.5 6.5 5.5 4.5 5 2.9 1.5 0.5

9.5

10. 5

fl (ppw

"H NMR spectrum of CU-12 (600 MHz, DMSO-dj)

40U

400

390

300

r250

200

OG0B "EE~.
zo5F Fo

2688 55—

PEREETT
.m:/
.SLf
02T

.NNHW
GE T
BE T,
0T
71/
5T

RS
o1
iy

T

0890
OEaT
Z05L
BFOT
PELE
BEOR
Z.58
GEET
009z
8510
GESE
GEPL

2962

TFES

|aT—

230 220 210 200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 0 -10

T

f1 (ppm)

13C NMR spectrum of CU-12 (151 MHz, DMSO-ds)



Fragmentor Voltage Collision Energy Ionization Mode

200 0 ESI

x10 4 | *ES| Scan (0.178 min) Frag=200.0V CU-12.d Subtract
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1 2. 030 5665. 422 64132. 012 0. 3910
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The HPLC spectrum of CU-12
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Fragmentor Voltage Collision Energy
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The HPLC spectrum of CU-13
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Fragmentor Voltage Collision Energy Jonization Mode
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The HPLC spectrum of CU-14
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Fragmentor Voltage Collision Energy Tonization Mode
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The HPLC spectrum of CU-15
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The HPLC spectrum of CU-16
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Fragmentor Voltage Collision Energy Ionization Mode
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The HPLC spectrum of CU-17
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Fragmentor Voltage Collision Energy Ionization Mode
200 0 ESI
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3 7.372 1138. 950 29954. 449 0. 2357
4 8. 283 748021. 500 12576824. 000 98. 9697
5 9.137 734.525 9428. 700 0.0742
6 10. 395 39. 964 513. 702 0. 0040
7 10. 875 247. 083 4196. 156 0.0330
8 11. 680 188. 055 3835. 099 0.0302

,ﬂﬂ" 756047. 736 12707745. 266 100. 0000

The HPLC spectrum of CU-18
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Fragmentor Voltage Collision Energy Ionization Mode
200 0
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4 7.138 113. 700 3017. 489 0.0203
5 15. 167 86. 438 2275.711 0.0153
6 21.023 306195. 469 14812987. 000 99. 7815
Bﬁ‘ 309267, 817 14845421. 828 100. 0000

The HPLC spectrum of CU-19
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Fragmentor Voltage Collision Energy Ionization Mode
0 ESI
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5 5.378 762.724 25239. 002 0. 2885
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The HPLC spectrum of CU-20
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Fragmentor Voltage Collision Energy Ionization Mode
200 0 ESI
x10 6 | *ES! Scan (0.107 min) Frag=200.0V CU-2-1.d Subtract
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The HPLC spectrum of CU-21
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Fragmentor Voltage Collision Energy Ionization Mode
200 0 ESI

x10 4 [*ESI Scan (0.122 min) Frag=200.0V CU-2-2.d Subtract
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The HPLC spectrum of CU-22
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Fragmentor Voltage Collision Energy Ionization Mode
200 0 ESI
x10 6 | +ES! Scan (0.127 min) Frag=200.0V CU-2-3.d Subtract
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4 8. 523 67. 161 806. 950 0.0203
5 13.597 1459. 562 45320. 070 1.1418
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The HPLC spectrum of CU-23
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Fragmentor Voltage

Collision Energy
0

Ionization Mode

x10 4 |*ES! Scan (0.119 min) Frag=200.0V CU2-4.d Subtract
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HRMS spectrum of CU-24
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%5 i 42 £ B Wt ] e T B 58
1 2.023 10989. 504 0.1784
2 2. 165 26861. 221 0.4361
3 3. 252 2239. 907 0.0364
4 5. 575 6661. 798 0. 1081
5 7.890 6113292. 000 99. 2410
J=873 6160044, 129 100. 0000

The HPLC spectrum of CU-24
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Fragmentor Voitage Collision Energy Ionization Mode
200 0 ESI
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The HPLC spectrum of CU-25
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Fragmentor Voltage Collision Energy Ionization Mode
200 0 ESI
10 6 | *ESI Scan (0.125 min) Frag=200.0V CU-2-6.d Subtract
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3 2. 840 3193.023 29132. 199 0. 2994
4 5.113 143. 329 2144. 889 0.0220
5 6.915 574. 446 20796. 652 0. 2137
6 9. 498 252. 002 8483. 975 0. 0872
7 15. 0565 254276, 422 9637396. 000 99. 0317
E-H" 261782. 833 9731629. 049 100. 0000
The HPLC spectrum of CU-26



800

F700

600

300

~400

-300

-200

100

—100

8 o
(=] [=] o o (=]
(=] [=] (=] (=] (=] (=] < (=] (=] (=] (=) (=] — (s3]
(=] [=] [=] (=] (=] (=] (=) (=] (=] (=] (= (=] L 1
— [=] [=] (=) o (=) (=] (=] (=] (=) (=] —
— — [=2] (%3] (5 ©o [Te] <t o) (8] — (=] |
: i ] ; ; ; ; ; i : , ; L
P
|
i =]
=)
|5
=]
AA_, o
W L < GOTE FE
| ~ ~ oo
) =) ZE08 FE
B
e R
= S @
| - N 8400 95—
. ﬁ F o T $BGL 09—
6857 ,
Z000°Z M
L1200 °E | | w
5107 ——e— rgog m
66207 ) .
98707 — ek °
L98LT | LS
L6lLZ o ~
£764°7 AN
[[a]
i ‘&)m w G0PZ 50T
BEER "B~ om0 B oy :
OFGETE ] Amﬁ.@.ﬂ o mwmw«mmﬁ
o o 4ﬂ B
£ £ 582z 82T
e - oo
Q o p | k3] 012G 62T
5] o 0405 02T
/ = & 2500 FET
0 M 5POZ 0ET
[a T06% "92T
GATE BRI
it W 2608 0P T
1o TIOTEGT
PETF D jan
G20F ' | e =
T06F "0 AN <
GiE6 D ]
506 "B = 66T
I — {549 BO0LT B3y
#5202 |
BEE0 L 7 |
DEED L - ! 660 ©
5050 "L === Tegg g L
BIRE 4 |
SQQW —_ = w00g o
8G0F "1 P o
7005 "/ _ g1 [d
$2LGL
8020 °2 | o
6OF0 "L | o

110 90 70 30 30 10 -10

f1 {ppm)

130

13C NMR spectrum of CU-27 (151 MHz, CDCls)



Fragmentor Voltage Collision Energy Ionization Mode
200 0 ESI
x10 6 | +ESI Scan (0.113 min) Frag=200.0V CU-2-8.d Subtract
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2 2. 408 1385. 321 16413. 619 0. 1940
3 2.628 2304. 184 19312. 771 0. 2283
4 2. 798 2409. 861 20278. 156 0. 2397
5 5. 547 347. 754 8042. 631 0. 0951
6 9. 358 1856. 601 83053. 844 0.9816
7 10. 333 488781. 063 8268843. 500 97. 7295
8 11.127 1052. 964 15643. 999 0. 1849
9 11. 883 84. 590 1271. 7561 0.0150
10 12. 468 68. 270 1284. 000 0.0152
Bt 499681. 815 8460951. 370 100. 0000

The HPLC spectrum of CU-27
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Fragmentor Voltage Collision Energy Ionization Mode
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6 36. 917 272. 984 19852. 699 0. 1620
B 335032. 591 12257391, 751 100. 0000

The HPLC spectrum of CU-28




