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Figure S1. *H NMR and *C NMR spectra.

o
_0
o Br
' o
1
JHW-bromination.up

= 0 — o

o W < u

™™ < @

- - o

)

.

l l SN

I T T T T T T T T T T T T T T T T T T T
100 95 90 85 80 75 70 65 60 55 50 45 40 35 30 25 20 15 1.0 ppm

) .

g 5 £l

o o g

jhw-trimethoxybromothiazel.carben
T T T T T T T T T T T T T T T T T T T
200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 ppm



o
/0
N
? [ )N
s
JHW-VII-55
© o o wo
© o9 = o8
o 0 — oy @
e e J
| \
: } J \
T T T T T T T T T T T T T T T T T T T T 1
10.0 9.5 9.0 8.5 8.0 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 1.0 ppm
j r\ w /l‘\
(g s g 3gls
o - o Sle
JHW-VII-55
— Tr —
Vo
I
L L oo Hnereyhost T AN
T T T T T T T T T T T T T T T T T T T T 1
200 190 180 170 160 150 140 130 120 110 100 a0 80 70 60 50 40 30 20 ppm



AKA-V-187-NaH

J.\ A L _ _AJ|UL,,l7 JL;., N
T T T T T T T T T T T T T
13 12 11 10 9 8 7 6 5 4 3 2 1 ppm
-/ Wl lohe o
= = &le o
= = A

AKA-V-187-NaH

P P S8 s ©
S 8449 b ] S 2
|
| \ \
i J
T T T T T T T T T T T T T T T T T T T T
200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 ppm



JHW-6-47

£L0°T
T60° T
60T T
ssz 1"
-
z
u/.
um
'z
z
E—
LOB*E—
6¥8 € —
082°6
88775 >
P95 5 —

290" ¢
TIT ¢ ./

ver”

L
LIT L
;Nir.\

S08°TT—

LJLLA

|
I\

)

|

ARKA-VI-29

L0 e

zT’
z8"°

£0T—
90T —

ppm

190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20

200



BKA-VI-29

P80 TL
PLT L ——

PRSI —

#’;

Vi

N J _JnL_ J

ppm

:

10
&0z

AKA-VI-29

Lo

zr
28"

T0°

iF”°

8k
10°
LLe
£9°
z0-”

8 —

E0T—
90T—

6ET—

BET——

[l —
£5T—
L5T—
19T~
29T —
99T —

T R [

T
170

180

190

ppm

150 140 130 120 110 100 90 80 70 60 50 40 30 20

160

200



Mo
)
P4
z &)
»NJ <
S I
z 4
Ao
(@} o
\ /
N
Z
L
o
=

s

)

g1e° 1T — =

7

AKA-VI-Z

TL G —

8F 05—
85765 —
6095 —"
6609

£0 €8 —
ZZ 60T —
LL'90T—
16 P TT—
L9 BTT—
26"62T—
LT'BET——
£S'SPT—0
¥S 8YT—
95 EGT~_
RSl —
90" LGT—
59" 9T~
99°29T—
99T —

T
140

150

160

ppm

120 110 100 90 80 70 60 50 40 30 20

130

190 180 170

200



AKA-VI-33

PIE Tl —

ppm

DMS0O_2020

JHW-VI-33

8079z

LT E8—

ppm

I
100

I
120

T T T T T
180 170 160 150 140

T
190

T
200



JHW-6-37

N7

EF6 TT—

ppm

7

AKA-VI-3

¥r'S

8’

0F—

FZ96 ——

e —

ppm

190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20

200



AKA-VI-35

zLe”
-
oez”
80g”
LLo®
avs”
S89°
869"
896"
6L6°
166"
110°
810"
9E0"
550"
oLe”
Qgs”
£68°
rag”
898"
088"
068"
G687
9z1”
PP1”
191"
GLT"
£29°
Zre”
oEe”
LBE™
()3
LS8
Z296
SL6
086
8LO
231"
LT
6T
LATA
61Z"
2%
BET”
teT”

S

RN RO OB NN T TTSTTMOMMMEAMN O MO M NN N NN NN

[

=

TL0" T T—

JJJ__JM J'U‘t

ppm

901
S0 1
902
c0'l
60z

T
10

1

12

ARA-VI-35

oL sg—

L6 Ey—
G605 —
L0 95—
6609 —

L7307
;o.?v
lserLt

£ —

LT'E0T —
6L°90T—

LTl ~—
L6°PZT~
LO*SZT—
8g'LIT—"
T0'0ET
07°pET—"
§9268T =

26°051
QN.EVV

SN GG
98°LST—
0L 09T——
96291
89°L9T~

T T T T T
180 160 140 120 100

T
200

T
80

10



AKA-VI-43
= - o
2 23 i
g A58 =
— TI T“ f: ~
Vi |
A e S | S LJL/I U I S
T T T T T T T T T T T T T T
13 12 11 10 9 8 7 6 5 4 3 2 1
PN Py
e g8 d EEe s
= o= - oi|o|F| | o
AKA-VI-43
- - 0
s ® o 2 z
& =4 - o
| | [

T T T T T T T T T T T T T T T T T T T
200 1%0 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20

11



AKA-VI-41

74

LS

vLL'E
LEL"E

v

S20°8 —
TLT G~
25E'S—"

BEOTL—
91T L—

Zr9 Il —

ppm

00t
—~S5ke

L
@
|
o
=
i
a
¥
=

{20

FL

TEO0T——
90T ——

o

190

ppm

170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20

180

200

12



JHW-VI-49_2020

11.386

7.095
T 7.008

——5.445

JHW-VI-49_2020

—138.05
—129,99%

—81.83

SS——

200 190 180 170

100 90 80

13

—5.122

Moo

05\ +
04

3.05)
6.04 -

66.83
37.20

—60.92
_~56.44
“—56.01
——53.14
——25.26




o
o >7N
- N>/_>7NH
~ N =
o —/\
| D—NH OH
s
4j
JHW-TMP-Pyd-EtOH_2020_af.cc
E" E o [=] o ) o
- =4 z 2095
= - 0 R
]
\‘\

111 |

L k l ‘l \"\\)l‘lw I | JI
A N AN IO
T T T T T T T T T T T T
12 1 10 9 8 7 5 4 3 2 1 ppm

L | Y -

E - e 3

- | Al - winln (]

JHW-TMP-Ph—-EtOH_2020 o

—43,89

200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 ppm

14



AKA-VI-21-check

PEO L~
PET L —

2670 L—

900" TT—

T

yy

Jd

|

AKA-VI-21-check

BT R A (T

T T T T
170 160 150 140

180

190

ppm

120 110 100 90 80 70 60 50 40 30 20

130

200

15



ARKA-VI-31

OO0 o8 g O

SNVEASSY Y

GEO " L
PET L —

PIP Il —

|
In

L

L

N

AKA-VI-31

TEOT—
L8780 —

T T
130 120

140

150

190

ppm

100 90 80 70 60 50 40 30 20

110

170 160

180

200

16



column

er

AKA-VI-25-a

LES”
PBS”
09s”

£65°
BLT"
1se”
Lee
p8z”
08F "
BSL”

R R K R R ]

NN

818t
BEB'E

Vv

0r0 "L —
EPTL—

26 Tl ——

11

13

—00°}
~60Z

560

r column

—-afte

AKA-VI-25

0% "
SE”

4 ]

10°

65

76"

57—

97 ——

96— _
Ls—
09 —

8L"9

0T
44

FS”

chJ/f
Ll
e
18—

TE0T—
97907 —

ppm

190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20

200

17



for proton

ck

AKA-VI-23-chec

LEO"L —
EET L —

180" TT——

L\ - thL__N_J\—ﬁ -

or carbon

ck

AKA-VI-23-chec

T —

[

0T
96

25

a9
S8°

98 ——
L e—
08 —

g8 —

0T —
90T —

L
i e i

R

ppm

180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20

190

18



Figure S2. HRMS charts.
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Mass Spectrum: JHW-1-20 (Positive mode)
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Mass Spectrum: JHW-I-7 (Positive mode)
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Mass Spectrum; JHW-I-2 (Positive mode)
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Mass Spectrum: JHW-1-10 (Positive mode)

230314_KIST_KHJ_sample_9_pos 9 (0.184) 1: TOF MS ES+

i 537.2102 1.07e6
Sample
O
538.2133
531.8015 [0 2109
0179.0219 144 9890 218 2134 2882896 402.1604 e SI71185 759 3140 8794017 10053700 40734104 l135'3385m/1
100 200 300 400 500 600 700 80 900 1000 1100
230314_KIST_KHJ_blank_pos 9 (0.184) 1: TOF MS ES#
ws 1.07e6
Blank
a&.
o78.0221 144.9876 2182116 2882899 3163192 4537871 5317987 098132 6854275 763.4433 20 a43.0037 10271261 1049747 176 364
T T T T T T

100 200 300 400 500 600 700 800 900 1000 1100

23



230314_KIST_KHJ_sample_11_pos 9 (0.184)

o)
/O >7N\ —\
N N N cl
\O N — —
| D—NH
s
4e

Mass Spectrum: JHW-I-12 (Positive mode)
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Mass Spectrum: JHW-I-11 (Positive mode)
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Mass Spectrum: JHW-1-18 (Positive mode)
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Mass Spectrum: JHW-I-8 (Positive mode)
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Mass Spectrum:; JHW-1-22 (Positive mode)
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Mass Spectrum: JHW-1-19 (Positive mode)
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Mass Spectrum: JHW-1-101 (Positive mode)
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Mass Spectrum: JHW-1-6 (Positive mode)
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Mass Spectrum: JHW-1-0 (Positive mode)
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Mass Spectrum: JHW-1-102 (Positive mode)
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Figure S3. HPLC chromatograms.
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4c

DAD1 E, Sig=280,16 Ref=550,100 (EUN\DEF_LC 2023-05-19 13-07-56\ASHRAF000006.D)
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3 11.554 MM 0.1083 2.11809e4 3259.49268 96.8853
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DAD1 E, Sig=280,16 Ref=550,100 (EUN\DEF_LC 2023-05-19 13-07-56\ASHRAF000008.D)
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DAD1 E, Sig=280,16 Ref=550,100 (EUN\DEF_LC 2023-05-19 13-07-56\ASHRAF000010.D)
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Figure S4. NCI-60 cell line screening results.
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