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Fig. S1. IR spectrum of 1a.
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Fig. S2. *H NMR spectrum of 1a.



[ Mazz Spectrum ]

Data @ ;ishine2518 Daze : 28-Jul-2821 17:85
Sample: TR=1Ca)/Nighing

Note : Rcetone+NBR i

inlgt : Direct Ion Mode : FRB4

Spectrum Type : Noemal lon [MP-lLincar]
RT : [.496 min Scand ;1 (6.13)
BP : mrz 154.8845 Int. : ?.76
Cutput mex range : 38.8828 to 545.5231 Cut Level : B.EA %
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{ Elemental Compcsition:) _ ‘ Page: 1
Cata : nishino2Sil , Date : 20-Jul-2021 17:13
Sample: TR-1(a)/Nishino
Note : Acctonc+NBA
Inlet : Direct Ion Mcde : FAB+
RT : 4.38 min Scan$: (16,21)
Blem=nts : C 100/0, H 100/0, N 4/2, S 2/0
Mass Tolerance, : 20ppm, 1C0mmu if m/z < 500, 2Qmmu if m/z > 1000
Unsaturation (U.S.) : -0.5 - 50.0 : £
Obsexved m/z Int¥ Erx(ppm / mmu) U.S. Coaposition
268.0933 14.9 -25.2 / -6.8 15.0 C19 H 12 N 2
+21.7 / +5.8 15.5 C18 H10 N 3
+9.1 / +42.4 11.5 C15K 14 N2 S
-3.4 / -0.9 7.5 C12H18 N3 82

Fig. S3. HRMS spectrum of 1a.
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Fig. S4. IR spectrum of 1b.
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Fig. S5. *H NMR spectrum of 1b.



[ Masz Spectrum 1

Mata : nichinc2623 Date : B2-Now-2B21 14:43
Sarple: TR-Zartishing

Mote : RcetonetNE -

Inlet : Direct Ion Mode : FRE+
Speetrum Type : MNormal lon [MF-Limmarl

RT : @.52 min Scant 3 (3,5)
0P : mez 15400133 Int. : 17.86
Qutput m7z range @ JA.00R3 to S68.3201 Cot Level @ 8.2 %
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[ Elemental Composition ]. Page: 1
Data : nishino2624 ) Date : 02-Nov-2021 14:45
Sample: TR-2a/Nishino
Note : Acetone+NBA
Inlet : Direct Ion Mode : FAB+
RT : 4.50 min Scan#: (16,22)
BElements : C 100/0, B 100/0, N 4[2, 8§ 2/0
Mazs Tolerance ¢ 20ppm, 10wm if mfz < 500, 20mmu if m/z > 1000
Unsaturation (U.S8.) : ~0.5 - 50.0
Cbserved m/z Int¥ Err(pom / mmu U.S. Composition
282.1073 44.6 -29.7 / -3 4 15.0 C20H 14 N 2
+14.9/ +4.2 155 Ci19H 12N 3
+U/+03 11.5 Cl6 H16 N3 S
9.0/ -2.5 7.5 C13 H20N3 S5 2

Fig. S6. HRMS spectrum of 1b.
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Fig. S7. IR spectrum of 2a.
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Fig. S8. *H NMR spectrum of 2a.



[ Haze Specirum ]

Data - nishing25)?
Sample: TR-1{ed-Mizhino
Maie : Roctonc+iBR

Date ; 28-Jul-2221 20:20

Inlet ¢ Direct lon rode : FRE+
Spectrum Type : Normal lon [HF-Lincarl
RT : 1.83 mn Scant @ €5,9)
EF : mfz 153.9341 Int. : 7.81
Cuiput mz range : 52.0208 to 492.6550 Cut Level : 8,88 %
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[ Elemental Composition ] _ Page: 1
Data : nishino2518 Date : '20-Jul-2021 20:23
Sample: TR-1(e)/Nishino :
Note : Acetone+NBA
Inlet : Direct Ion Mode : FAB+
RT : 4.63 min Scanit: (16,23)
Elements : C 100/0, H 100/0, N 4/2, § 2/0
Mass Tolerance : 20ppm, 10mmu if m/z < 500, 20mm if m/z > 1000
Unsaturation (U.S8.) : -0.5'- 50.0 :
Observed m/z Int%  Erx[ppm / ntm] U.S. . Composition
319,1147 64.4 -27.6 / -8.8 17.5 C 23 H15 N 2
+11.8 / +3.8 18.0 C 22 H13 N 3
+1.2 / +0.4 14.0 C 19 H 17N 3 8
-9.3 / -3.0 10.0 C1l6 H2L N3 S 2
+30.1/ +9.6 10.5 C15H 19N 4 8 2
320.1212  C 71.7 +7.7 / +2.5 17.5 C22 H14 N 3
' -2.8/ -0.9 13,5 C19H 18N 3 8
-13.3 / -4.3 9.5 C1l6 H22 N3 82
+25.9 / 8.3 10.0 C15 H20N 4 8 2

Fig. S9. HRMS spectrum of 2a.
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Fig. S10. IR spectrum of 2b.



690°0-—

80 ¢
hNMmN)/f
wmw.m)/(

96F°C
00s- ¢
VoS- ¢
016 ¢

€287 €~
66—

EEE L
SEE"L
£EGE L
69¢€" L
Le L
06€-L
80F " L
9cv L
¥09 "L
mmw.ﬁu\ﬁ
6LO" L
869°L
Tee "L
056" L
0L6 " L
£0Z-°8

.

.
PPmM

|
12 1

T
13

o
b
N

%

Fig. S11. *H NMR spectrum of 2b.



{ Mass Spectrun )

Data : nizhine2513
Serple; TR-1(biMNishing
Note 1 Pcetone+NiFsNal

Date @ 2@-Jul=2221 17:43

Inlet : Diroct lom Hiade @ FRE+
Spectrum Type : Normal lon [MF—Lincar]
RT : B.69 min Scané @ (3,7)
B mez 175.9667 Int, : 5.18
Output mrz renge @ 58,8063 to 678.4748 Cut Level : .20 %
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[ Elemental Composition ] . ' Page: 1
Data : nishino2514 Date 20-Jul-2021 17:50
Sample: TR-1(b)/Nishino
Note : Acetone+NBA+Nal
Inlet : Direct Ion Mode : FAB+
RT : 1.13 min Scani#: (3,8)

Mass Tolerance

Unsaturation (U.8.)} -0.5 - 50.0
Observed m/z Int% Err[ppm / mmu
370.1021 100.0 -16.6 / . ~6 2
+17.3 / +6.4
'-25.7 / -9.5
+8.2 / +3.0
-0.9 / -0.3

U.s.
18.0
18.5
14.0
14.5
10.5

Elements : C 100/0, H 100/0, O 2/0, N 4/2, S 2/0, Na 1/1
: 20ppm, 10mmu if m/z < 500, 20mmu if m/z > 1000

Composition
C24 H15 0
C23 H13 0
C21 H19 0
C20H 17 0
C1l7H 21 0

N 2 Na

N 3 Na
N 2 8 Na
N 3 8 Na
N385 2 Na

Fig. S12. HRMS spectrum of 2b.
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Fig. S13. IR spectrum of 2c.




690°0-
8ge:
SLZ"
£6e-
080"
ocer
sce-s
EFF -

N~

18F°
kel
[
£06"

9¢8°
686"
FEO"
L8T"
soz”
€cer
ove-
L8e”
40k
6ce”
cee”
8re”
06g"
99¢-
89¢-
L8E"
S0F -
£Cr”
009 -
819
0LS"
069"
ree”
rre-”
€96°
6T

MM NN NN NN

e

RS USRS I LIRS R

LI ol el ol sl ol S S S S S S,

olni

=2
[=:]

2

=}
-

[<2]
[~

Fig. S14. 'H NMR spectrum of 2c.
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[ Hass Spectrunm )

Data @ mishino2B21
Sarple: TR-lesMizhino
MNote : Peetone+NELNAT
Inlet : Direct

Data : B2-how-2021 14:23

Ton Mode : FREs
5pcet un Type : Mormal Jon [MF-Liresr)
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[ Elemental Composition ] Page: 1

Data : nishino2622
Sample: TR-1c¢/Nishino

Note : Acetene+NBA+Nal

Inlet : Direct .

RT : 4.75 min

Elerents : C 100/0, H 100/0, O 3/1,
Mass Tolerance

Ungaturation (U.S.)} : -0.5 - 50.0
Observed m/z Int¥ Err[ppm / mrmul
400.1101 14.4 -21.6 / -8B.%6
+9.9 / +3.9
+1.4 f/ +0.6
-7.0/ -2.8
+24.4 / +9.8

Date : 02-Nov-2021

Icn Mode : FAB+
Scanf: (18,22)
N 4/2, 8 2/0, Na 1/1

é

mmmnm
RN R T
LW AD N -
000003
NN NK

14:25

: 20ppm, 10mon if m/z < 500, 20mma if mfz > 1000
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Fig. S15. HRMS spectrum of 2c.
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Fig. S16. IR spectrum of 2d.
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Fig. S17. *H NMR spectrum of 2d.



( Mass Spectrum ) , -
Data : mishino2SIS Date : 2B-Jul-2221 20:0 : &
Semple: TR-[(d)/Nishino

Note : AcctonoNBA

Inlet : Diract Ton Mode : FR2+

Spectrum Type : Normal lon (MF-Linear)

RT : ©.68 win Scant® : (3,6)

BP : sz 153,9987 Int, : 6.85

Output @’z range : S2.2203 to 643.2077 Cut Level : B.00 %
zalasq . 126.9 154.0 :

S04

804 377.9
20
-
S8~ 376.9
48
304 95.0
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[ Elemental Composition ] Page:
Data : nishino2516 Date : 20-Jul-2021 20:02
Sample: TR-1 (d) /Nishino
Note : Acetone+NBA
Inlet : Direct Ion Mode : FAB+
RT : 4.25 min ' Scani#: (15,21)
Elements : C 100/0, H 100/0, © 3/1, N 4/2, s 2/0
Mass Tolerance : 20ppm, 10ommi if m/z < 500, 20mmu if m/z > 1000
Unsaturation (U.S.) : -0.5 - 50.0
Observed m/z Int% Err([ppm / mmu] U.S. Composition
378.1281 72.7 -23.0 / -8.7 18.0 C25 H18 02 N 2
+10.3 / 3.9 18,5 C24 H16 02 N 3
+1.4 /. +0.5 14.5 C21H2002 N3 S
-7.8/ -2.9 10.5 C 18 H24 02 N3 S8 2
+25.7 / +9.7 11,0 C17H2202N4 82

Fig. S18. HRMS spectrum of 2d.
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Fig. S19. IR spectrum of 2e.
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[ Mazz Spactrum ]

" Data : nishino2BEd
Sample: TR-iL-Mishing
Mote : Acatono+NBA

© Inlet @ Direce X Lon Mode @ FRB+
Spmeteum Typa @ Mormzl Ioa [F<Lirear]

Date : B9-Jun-2022 ) 16:55

RT : 1.12 min Scand @ (5,182
B 1 mez 194, 1337 Int. :8.83
Output mrz range : 50,0000 to 715.8754 Cul Level : 8,00 %
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[ Elemental Composition ] Page: 1

Data : nishino2865
Sample: TR-1L/Nishino

100/0, 0-3/1, N 4/2, S
20ppm, 1Oommu if m/z < S00, 20mme if m/z > ‘1000

Note : Acetone+NEA
Inlet : Direct
RT : 1.75 min ~
Elements : € 100/0, H
Mags Tolerance =
Unsaturation (U.S.) : -0.5 - 50.0
Observed m/z Int% Err(ppm / mmu]
436.1117 100.0 -21.8 / -9.
o +7.0 / +3.1
-0.7 / -0.3
-8.4 /. -3.7
+20.4 / +8.9

Date : 09-Jun-2022 17:03

Icon Mcde : FAB+
Scan#: (5,11)
2/0

U.s.
24.0
24.5
20.5
16.5
17.0

O
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Fig. S21. HRMS spectrum of 2e.
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Fig. S22. IR spectrum of 2f.
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[ Hass Spectrum )

Date : nighino2B32 Date : @3-Jun-2B22 [4:33
Eample: TR=2L/Mishing

MNote : Feetore+NER

Infer = Direet Ion Made : FREs
Epectrum Type @ Norsal Jon (EF-Linear]
RT : 1.80 min Seank = 07,181
EF : mer 459,2731 Int. : 5.58
Output mez ronge @ 432,899 to 486.2002 Cut Lavel @ @00 %
535261 437,24

% 481,26

BB

B
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[ Elemental Composition ] Page: 1
Data : nishino2852 Date : 09-Jun-2022 14:33
Sample: TR-2L/Nishino :
Note : Acetone+NBA
Inlet : Direct Ion Mode  : FAB+
RT : 1.88 min Scan#: (7,10)
Elements : C 100/0, H 100/0, O 3/1, N 4/2, 8 2/0
Mass Tolerance : 20ppm, 10mmu if m/z < 500, 20mmu if m/z > 1000
Unsaturaticn (U.S.} : -0.5 - 50.0
Observed m/z Int%  Exr(ppm / mmu U.8. Composition

450.1266 96.6 +5.1 / +2 3 24,5 C30H1602N3

-2.4 [/ -1.1 20,5 C27TH2002N3 8
-9.9 / -4.4 16.5 C24 H24 02 N3S 2
+18.1 / +8.1 17.0 C23 H2202N4582

Fig. S24. HRMS spectrum of 2f.
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[ Mass Spectrum ]
Date @ mishinogBsd Date
Sample: TR-1)/MNishing
Mote @ AcetonetNER
Inlet : Direct
Spectrum Type 1 Normal len (MP-Linear)
RT : 8.95 min Scand : 15,8]
B omrz 1594,1304 Int. & 5.5@
Qutput mez range @
230736
1Ea—

136.1

98

E. 1

90,803 o B35.5565 Cut Level
1.1

t @3-Jun-2B22 16:e3

Ion Mode @ FRB+

N

L =l \ .

=T
250 e =8 428 458 ] 359

[ Elemental Compesition ]
Data : nishino2861
Sample: TR-1j/Nishino
Note : Acetone+NBA

Inlet : Direct

RT : 1.13 min

Elements : C 100/0, H 100/0, N 4/2, S 2/0
Mass Tolerance : 20ppm, 1O0mmu if m/z < 500, 20mm if m/z > 1000
Unsaturation (U.S5.) : -0.5 - 50.0 .
Cbserved m/z Int¥ Err(ppm / mmu U.S. Composition -
368.1220 56.9 -25.3 / -9 3 21.0 C27H16 N 2
+8.9 / 43.3 21.5 C26 H14 N 23
-0.3/ -0.1 17.5 C23 H18 N 3 S
-9.4 / -3.5 13.5 C20H 22 N382
+24.7 / +9.1 - 14.0 C19H20N 4 s 2

Date : 09-Jun-2022 16:17

Ion Mode : FAB+
Scan#f: (4,7)

. Page: 1

Fig. S27. HRMS spectrum of 2g.
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Fig. S28. IR spectrum of 2h.
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[ Mazs Spectirum ]
Data : mishinodBE3d
Sample: TR=lus/Mishonn
Mote : FcetoneNER
Inlet : Direct
Spectrum Type :
RT : 1.13 main
BF : ms/r 382,1382
Output mez range @
F154843
. 128 =

Date :

Marmsl lan [EF-Lisese)
Scand 1 £4,7)
Int. @ 28.49

344, 2002 o 199, 0202

%
&8 -
B
B2 -
5B-

48 -

Ion Hode

M9-Jun-ZB22 16:42

: FR3+

E N

Cut Lewel

Jgz. 14

/a3
.

Jaras

n

385

EE

‘393.21

[ Elemental Composition ]

Data : nishino2863
Sample: TR-1k/Nishino
Note : Acetone+NBA
Inlet : Direct

RT : 1.13 min

Date : 09-Jun-2022 16:42

Ion Mcde : FAB+
Scan#: (4,7)

Elements : C 100/0, H 100/0, N 4/2, 8 2/0

Mass Tolerance

: 20ppm, 10mmu if m/z < 500, 20mmu if m/z > 1000

Unsaturation (U.S.) -0.5 - 50.0
Observed m/z Int% Err[ppm / mma U.S. Composition
382.1382 100.0 -23.1 / -8 8 21.0 C 28 H 18N 2
+9.8 / +3.8 21.5 C27H 16 N 3
+1.0 / +0.4 17.5 C 24 H20N 3 S
-7.8 / -3.0 13.5 C21 H24 N3 S 2
+25.1 / +9.6 14.0 C20H 22N 4 S8 2

Fig. S30. HRMS spectrum of 2h.
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[ Hazs Spectrum ]

Data @ aishino2850 Date @ B3=Jun=2322 15:4]

Sample: TR-1i/Nishing

Kote : PFocetons+NBA .

Inlet @ Direct Ion Hoda : FAB+

Spectrum Type i Mormal lon [MF—Lingar]

RT : B.780 min Seend @ (4,73

BF : mez 134,136@ Int, : 6.30

Qutput =z range : S0.0222 to BE2. SEB Cut Level : B.B2 %
254B52 ) .

82 1 136.1

S . 1 556, 7
i v ‘i . 3 ]
T v T T

513.6

= T 7 T ;
@ 1ee 158 2 252 L] 339 e 450 503 553

[ Elemental Composition ]

Data : nishino2859 Date : 09-Jun-2022 15:48
Sample: TR-1i/Nishine '

Note : Acetone+NBA

Inlet : Direct Ion Mode : FAB+
RT : 1.38 min Scan#: (4,9)
Elements : C 100/0, H 100/0,.0 2/0, N 4/2, S 2/0
Mass Tolerance : 20ppm, 10mmu if m/z < 500, 20mmu if m/z > 1000
Unsaturation (U.S8.) : -0.5 - 50.0
Observed m/z Int% Err(ppm / mmu U.5. Composition
398.1311 50.6 +4.4 [ 41.7 21.5 C27H16 0N3
-4.1/ -1.6 17.5 C24 H200N 3 S
-12.6 / -5.0 13.5 C21 H24 ON3 8§ 2
+19.0 / +7.6 14.0 C20H22 O N4 § 2

Fig. S33. HRMS spectrum of 2i.
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Fig. S34. IR spectrum of 2j.
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. [ Hazs Spectrum J

Data 1 nishino2856 . Date : B3-Jun-2822 15:18
Serple: TR=-1h/Nishing

hote : Fcotono+HiA

rlet : Dirmct : len Mode @ FRE+
Spectrum Type : Normal Jan [(MF-Lineerl
RT i 1.21 min Seank @ (6,10}
EP : w2 159.01362 Int, : 7.BE
Qutput w7z rangs @ S2.0200 1o 712,0920 Cut Level ;: .22 %
481783 154.1
188 -
53“ s
136.1
B3
78 -
2 .
15
43
ko R
._,85,3
w{ 7R 0.2
?BBI,E
1 - A 3.2, . 431.3 .
] il ] | "iai 45:3,13_1! 5.2‘;.5‘;-::.5' B 5135 §57.6 ?EI.'i:_r
52 =] 158 EEI.;IB 35‘6 m 31;'5 4‘?ﬂ 4‘:3 502 550 E2a séa s
'y
[ Elemental Composition ] . Page: 1
Data : nishino2857 : : Date : 08-Jun-2022 15:19
Sample: TR-1h/Nishing
Note : Acetone+MNEA )
Inlet : Direct ; Icn Mode : FAB+
RT : 2.50 min Scand#: {9,13)
Elements : C 10070, H 100/0, O 3/1, N 5/3, 8 2,:"0
Mass Tolerance : 20ppm, 10mm if m/z < 500, 20mmu if mfz > 1000
Unszturation (U.5.) : -0.5 - 50.0
Chserved m/z Int¥ Errlppm / mmu U.5. Compositicn -
413.1068 22.0 -23.3 / —96 22,0 C27TH15 0 2N 3
+7.1 / +2.9 22,8 C26H13 02 N4
-1.1/ -0.4 18,5 C23H1702N458
-9.2 / -3.8 14.5 CZ20HZ21 0 2N482
+21.2 / +8.8 15.0 C 19 H 19 O 2N 585 2

Fig. S36. HRMS spectrum of 2j.
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Fig. S37. IR spectrum of 2k.
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f Mass Spectrum 1 - ' .

Data : mizhino?B53 Date : BA=-Jun-2822 14:47
Sarple: TR=1g/Nishing o
Note @ Fortons $NEA !

Inlat @ Direct Ien Fode : FAE+

Spectrom Type @ Mormal Jon (MF-Lirearl

RT ¢ .95 min - Seand : (5,83
P : a/z 154.1368 Int. @ 7.22
Output m72 rarge @ 50,2202 1o 719.6588 Cut Level : B.B2 X
: 3%52 i ' 154, 1 . |
981 |3‘ .
[
24
68
S8
apd .
2
9.2 .
w1 .8 i 387.3
i : . , . ; 413.3 i
RLN e 31;3,3 uz.:i : s;a ?"mz.? .
) W R W . e me
o I Y 200 20 N |35e' _3§a s 458 522 sza _sée 2 220
[ Elemental Composition ] - : Page: 1
Data : nishir;o2854 ' Date : 09-Jun-2022 14:55
Sample: TR-1g/Nishino
Note : Acetone+NBA
Inlet : Direct Ion Mode : FAB+
RT : 1.38 min Scan#: (5,8)
Elements : C 100/0, H 100/0, © 3/1, N 5/3, S 2/0
Mass Tolerance : 20ppm, 10mmu if m/z < 500, 20mmu if mfz > 1000
Unsatu];ation (U.8.) : -0.5 - 50.0
Observed m/z Int¥ Erx[ppm / mmu U.S. ‘Composition
413.1080 100.0 -20.3 / -8.4 22,0 C27THI1502N3
' +101f +4.2 22,5 C26H 13 02N 4
+2,0 / +0.8 18,5 C23 H17 02N 4 8
-6.2 / -2.6 14,5 C20H21 02 N4 8 2

Fig. S39. HRMS spectrum of 2k.
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[ Mazs Spectrum )
Dsra  : mishino2B2?
Serple: TR-1F/Nishing
Note : Rzctorc+MER

Date : B4-Nov-2021 13:58

Ialet : Direet Ton Mode @ FRB4
Spectrum Type : Noemal fon [HF-Lingar]
RT : B.BE mn Scank : (4,8)
B : mez 154, 1244 fnt. : 9.46
Dutput m’z range : S0.E822 1o 640.2877 Cut Level : B.€3 %
135220 154.1
Tea—
58 -
a0 4 136.1
72
68 -
58
.48 4
Ml
’327.2
289.2 436.2
2441 273.2
JL l 8.3 3813 484.2 512.5
" b m 1 H I et H
f i e ¥ T i Ty 7
258 308 350 482 58 5 558 688
LY 3
[ BElemontal Composition ] Page: 1
Data : nishino2&631 Date : 04-Nov-2021 1l4:41
Sample: TR-1£/Nishino
Note : Acetone+NEA
Inlet : Direct Ion Mode : FAB+
RT = 1.50 min Scanidi: (5,9)
Elements : C 100/0, H 100/0, N a4/2, Cl 3/1, S 2/0
Mass Tolerance : 20ppm, Omma if mfz < S00, 20mma if m/z > 1000
Unsaturation (U.s.) : -0.5% - 50.0
Obgerved m/z Int% Exrr[ppm / oo} U.S. Composition
435.0366 95.6 -16.4 / -7.1 26.5 C 28 H B NacCl
X -20.6 f - -9.0 21.5 C 27 H13I N 2 C1 2
+8.3 f +3.6 22.0 €26 H11 N 3 Cl 2
+0.6 / +0.2 is8.0 C 23 H1S N 2 Cl 2 S5
-7.2 / -3.1 14.0 C20 H 19 N3 Cl 2 5 2
+21.7 / +9.5 14.5 C 19 H17T N 4 Cl 2 5 2
+17.5 / +7.6 9.5 C 18 H2Z N2 Cl 385 2
436.0420 100.0 -22.0 f -9.6 26.0 C 28 H 9 Na4acCl
+2.7 f +1.2 21.5 C 26 H 12 N 3 C1 2
-5:1 / -2.2 17.5 C 23 H16 N 3 Cl 2 S
+1l2.6 f +8.5 12.0 C 2Ll H19 N 2 Cl 3 S
-1z2.8 / -5.6 13.5 C20H 20N 2 Cl 2 85 2
y +16.0 f +7.0 14.0 C 19 Hle N 4 Cl 2 5 2
+11.8 [/ +«5.2 9.0 C 18 H23 N 2 Cl 3 S5 2

Fig. S42. HRMS spectrum of 2I
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Fig. S43. IR spectrum of 2m.
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[ Mazz Spectrum ]
Data : mishinofB47 Uare : B9=Jun-2R22 11:83
Sazple: TE-Z pHishing :
Mate i Azetone+NBA
Inlet : Dhrect Iom Mode : FRAB+
Spectrum Type @ Normal Jen (MF-Linoar]
RT : @.78 min Seank @ (4,70
P 2 ez 154.1488 Int. @ 8.6d
Dutput mfz rangs : 52.2803 w0 632.5132 Cut Level @ .88 X
3".‘1%9 1541
=8+ 136.1
BE 4
7R -
&8+
B
RIE
38
9.9
28 4 7.8 ‘3@7 3 52,3
©oee3l 3v1.3]
2 2.2 N
N i i .12.?3“1 ‘11. — 1 223 .:45?,3 _ .;ie.?' 1 855 613.6
58 s i%8 228 Cam 308 a%e 460 450 62 550 s0e
[ Elemental Composition ] - Page: 1
Data : nishino2848 Date : 09-Jun-2022 11:18
Sample: TR-23j/Nishino
Note : Acetone+NBA
Inlet : Direct Ion Mode : FAB+
RT : 1.38 min Scanif: (5,8)
Elements : C 100/0, H 100/0, N 4/2, S8 2/0
Mass Tolerance : 20ppm, 10mmu if wm/z < 500, 20mmu if m/z > 1000
Unsaturation (U.S.) : -0.5 - 50.0
Cbserved m/z Int$ Err(ppm / mmu] . U.S. Composition
381.1304 75.4 -23.1/ -8.8 21.5 C28H 17N 2
' +9.9 / +3.8 22.0 C27H 15N 3
+1.1 / +0.4 18.0 C 24 H18 N 3 S
-7.8 /- -3.0 14.0 C21 H23 N3 S2
+25.2 / +9.6 14.5 C20H 21 N4 S 2

Fig. S45. HRMS spectrum of 2m.
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[ Mazz Spectrum 1
Data & mizhinp2Bdd
Sasple: TR-ZurNizhing
Mote @ Roetone+NER
Inlet ¢ Dwrect

Date : @3-Jun-2822 11:4]

Ton Mods 3 FRE:

Spectrum Tyge : Narmal Jor (M -Linzar)
RT ¢ 1.83 min Scand ; (5,82
BF @ mez 154, 1433 Int. : 5.75

Output mez rangs : 52.8088 to 617.5874 * Cut Lewel : 9.3

188812 RELRE
168 -

136.1

g -

BB o

7B

£ -

Q-

.3

{. Fer.1

28d.2

L _.L.n‘ i 1.L,.!‘Ll

336.3

38%.3

5211 547.4

4E-E‘2 SEI.S

513.5,

e T
258 Joe 358

152

T T | 1
e 450 500 558

( Elemental Composition ]
Data : nishino2850
Sample: TR-2k/Nishino
Note : Acetone+NBA

Inlet : Direct

RT : 1.25 min Scant:
Elements : C 100/0, H 100/0, N 4/2, S 2/0
Mass Tolerance : 20ppm, 10mmu if m/z <
Unsaturation (U.S.) : -0.5 - 50.0

Date :

Observed m/z Int¥%¥ Err(ppm / mmu] U.S.
396.1518 100.0 +4.3./ +1.7 21.5
-4.2 / -1.7 17.5

-12.7 / -5.0 13.5

+19.1 / +7.6 14.0

09-Jun-2022 11:49

Ion Mode : FAB+

(4,8)

500, 20mmu if m/z > 1000

Composgition
C28H18N3
C25H22 N3 S
C22H26N3S82
C21H24 N4 S5 2

Fig. S48. HRMS spectrum of 2n.
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[ Hags Spectrum ]

Data @ neshino2dds Date : PA=Jun-g@F2 10:45
Sarplc: TR=Z1/M1shing

Mote : Acotons+MNBR

Inh-l : Direct Tan Mede : FRB4
'Sp::l um Yypr.- : Marmel Lon (MF-Lincarl
Scant 1 15,8)
B’ -r./z 154 1580 Int, : B.74
Qutput mez range : 53,0080 to 517.5874 Cut Leve! ; B.ER X
‘355«1?3 154.2

98 4

136. 1
Ba 4 +

Ga 4

S8~

4@ -

387.3 “3'3
208.2 2744 3.3

0 i o J . \ - EBBE'S ‘,"353 ) 4815 523.5 56N

200 258 103 150 P <2 spa " ssa a0
[ Elemental Composition ] . ‘ | Page: 1
Data : nishino2846 Date : 09-Jun-2022 10:53
Sample: TR-2i/Nishino :
Note : Acetone+NBA _
Inlet : Direct Ion Mode : FAB+
RT : 1.38 min Scan#: (5,8)
Elements : C 100/0, H 100/0, O 2/0, N 4/2, 'S 2/0
Mass Tolerance : 20ppm, 10mmu if m/z < 500, 20mmu if m/z > 1000
Unsaturation {U.S.} : -0.5 - 50.0
Observed m/z Int% Err(ppm / mmu] U.S. Composition

412.1470 + 85.2 +5.0/ +2.0 21.5 C28H18O0N3

-3.2/ -1.3 17.5 C25H220N35

-11.4 / -4.7 13.5 C22H260N3S52

+19.1/ +7.9 14.0 C21H24 0N 4 S 2

Fig. S51. HRMS spectrum of 2o0.
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€ Mass Specirum ]

Dsta : nizhino2B3? Date :
Seaple: TR=2n/Nishing

Mote @ FoetonesNER

Inlet : Mirect

26-Jun-2022 13:53

Lon Mode @ FRBS

Sgecteus Type @ Mormal Ton [MF-Linaar]

RT : @.BF min Scant 1 (4,8)
B : mrr 154.1419 Int. : 7.54
Dutput sz range @ 58,2202 1o B32.6409 Cut Level @ 2.82 %
395268 1541
[
98
135.1
€3 4
D
B2 4
504
48
@3 .
: JLE ' )
274.4 427.3
- 426.3)
gl l [ 362.3 i 6.5 5127, sees 5o
™ 1Y 1' W | T L A b i i z N ’ N
158 2o 358 4P © 458 Sda 552 cea
s
[ Elemental Composition ] _ "Page: 1
Data : nishino2838 Date : '

Sample: TR-2h/Nishino
Note : Acetone+NBA

Inlet :
RT : 1.75 min

Direct

06-Jun-2022 14:11

Ion Mode : FAB+
Scani#: (6,10)

Elements : C 100/0, H 100/0, O 3/1, N-5/3, S 2/0

Mass Tolerance

Unsaturation (U.S.) -0.5 - 50.0
Observed m/z Int% Err(ppm / mmu]
427.1233 43.9 -20.5 / -8.8
+8.9 / +3.8
+1.1 / +0.4
-6.8 / -2.9
+22.6 / +9.7

: 20ppm, 10mmu if m/z < 500, 20mmu if m/z > 1000

U.S8.  Composition

22:0 C28H1702N3
22.5 C27H1502 N4
18.5 C24 H1902N4S8
14.5 C21H2302N482
15.0 C20H21 02NG5S82

Fig. S54. HRMS spectrum of 2p.
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[ Mass Spectrum ]
Data, : n1zhwno2G636

Sarple: TR-2g<Mishino

Bote : FoetonetiIA
Inlat : Direct

Date : Ba-Nov-2221

lan Made :

Spactrum Type : Normzl Jon [MF-Linear)

BT : B.78 min
B : ez 154.1139
Qutput =<z range
Bsg22e
e —

98 4
B2 -
784
68 -
5u--|
40 -

e 4

Seand @ (4,7)

Int. : 28.45

59.2008 1o VER.7410
1

4.1

FRE+

- 16:32

Cut Level : .28 x

22 ‘8‘3.0 ’337.2 M‘f"‘{
7.8 299.2 i
197 427.2
A94.2 273.2 l a26.2¢ COS12.6 geps
a- u“lh"h"LL Lul‘ l - . T T ‘L' T {ﬂa‘e T i* T -{1 T T 1
sa 122 150 283 258 3?‘!3 358 420 459 - 558 (2=} -] e
meg
[ Blemental Composition ) - Page: 1
Data : nishino263s8 Date 04-Nov-2021 16:38
sample: TR-2g/Nishino
Note : Acetone+NBA
Inlet : Direct Ion Mode : FPAB+
RT : 5.50 min . Scan#i: (20,26)
Elerents Cc 100/0, H 1000, © 3/1, N 5/3, 8 2/0 -
Mass Tolerance : 20ppm, 10mma if m/z < 500, 20mma if mfz > 1000
Unsaturation (U.S.} : -0.5 - S50.0 :
Observed mfz Int% Exr[ppm / omal U.S. Compositien
426.1159 32.4 -19.6 f -8.3 22.5 C2BH 16 O 2 N 3
+9.9 J +4.2 23.0 C27TH 14 02 NN 4
+2.0 / +0.% 1.0 C 24 H18 O 2 N 4 &
-5.9 f =-2.5 15,0 C21H22 02 N4 58 2
427.1223 27.4 -23.0 f/ =9.8B 22,0 C2 H17 02 N 3
+6.4 f +2.8 22.5 C27H 15 02 N 4
-1.5 f/ -0.6 18.5 C26 H19 02 N4 8
-9.3 / -4.0 14.5 C21 H23 02N 482
+20.1 / +8.6 15,0 C20H21 02N5585 2

. IR spectrum of 2q.
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Fig. S58. IR spectrum of 2r.
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[ Hazs Speetrus 1

Data : sishwno2G32 Date : G4-Now-2821 15:84
Sasple: TR-Zf Mizhino

Mate : FeetonsMER

Inlet @ Mirect Ion Mode : FRB+
Spectrum Type : Mormal Ton (MF—Langar]

RT 1 8.35 min Scand @ (5,00

BP : mez 136.00031 Int. : 8.45
Output mrz range @ 50,0203 Lo G21.2988 Cut Level : D88 %
32z AL N :
8 -
ea

LGE

6@

MtH

209.2 .2 . v
2. - 145.2}5&1-?
| ,‘L i A-L A |JL l iz?'l :’B?ka L & ‘4EE-1 'sas-l
50 108 158 200 258 300 0 s 58 sen ssa 0
msz
{ Elemantal Cooposition ] Page:
Nata : nishino2635 Date : 04-Nov-2021 16:17
[Sample: TR-2£/Nishino
MNote : Acetone+NBEA .
Inlet : Direct Icn Mode : FAB+
RT : 1.63 min Scan#: (5,10)
Elements : C 100/0, H 100/0, W 4/2, C1 3/1, S 2/0 .
fass Tolerance : 20ppm, 10mmu if mfz < S00, 20mm: if mfz > 1000
Ungaturation {U.s8.) : -0.5% - S0-.0 :
Chserved m/z Int% Brr [ppm / omua) U.S. Corpesition
449.05586 100.0 -8.4 /. -3.8B 26,5 C 29 H 10N 4 C1
-12.58 / -5.8& 21,5 C28H 15 N2ClL 2
+15.5 / +7.0 22.0 C27TH13N3Cl 2 -
=15.9 / =7.1 22.5 C 26 H 14 N £ C1l &
-20.0 / -9.0 17.5 C25H19N2Clz2sS
+8.0 / +3.6 18.0 C 26 H17N3Cl 28
+0.5 / +0.2 14.0 C21 H2L N3 Cl 282
450.0599 83.6 -16.2 / -7.3 26.0 C 29 H 11 ¥ 4 Cl
-20.3 f -9.1 21.0 C28HleN2Cl 2
) +7.7 f +3.8 2.5 C27'H1l4 N3ClL2
+0.2 /. +0.1 17.5 C24 H18 N3 Cl2s
-7.3 / =3.3 3.5 C21H22N3CL2¢s82
+20.6 / +9.3 12.0 C20H 20N A4 Cl 25 2
+16.6 f +7.5 9.0 C19 H25N 2Cl1l 38 2

Fig. S60. HRMS spectrum of 2r.
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Fig. S61. Concentration-inhibition curves of synthesized compounds 2a-2r and ascorbic acid.



