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1. EXPERIMENTAL CHARACTERISATION
1.1. Compound 1
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(+)-ESI-MS spectrum of compound 1
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'H-NMR spectrum of compound 1 (extension)
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'H-NMR spectrum of compound 1 (extension)
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BBC-NMR spectrum of compound 1 (extension)
DEPTS0

T T T T T T T T T T
220 210 200 190 180 170 160 150 140 130 120 110 100 90 BO 70 60 50 40 30 20 10 Dpm

DEPT135

T T T T T T T T T T T T T T T T T T T T T
220 210 200 150 180 170 160 150 140 130 120 110 100 30 BO 70 60 50 40 30 20 10 PPm

Cl3CPD
T T T T T T I T T T T T T T T T T T T I T T T
220 210 200 130 180 170 160 150 140 130 120 110 100 90 B0 70 60 S50 40 30 20 10  ppm

DEPT spectrum of compound 1

10



DEPTS90

50 45 40 35 30 25 20 ppm

DEPT135

C.’H&C’T‘B

Y i - d i aaen e ]
CHZ r [- r |

55 50 45 40 35 30 25 20 ppm
Cl13CPD

T T T T T T T T T

55 50 45 40 s 30 25 20 ppm

DEPT spectrum of compound 1 (extension)

11



1.2. Compound 2

Intens. +MS, 0.0min #3|
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(+)-ESI-MS spectrum of compound 2
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'H-NMR spectrum of compound 2 (extension)
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'H-NMR spectrum of compound 2 (extension)
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BBC-NMR spectrum of compound 2 (extension)
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1.3. Compound 3a

Sample name: DNPyrazin
Operator: Le Anh VHH
Method: +IDA TOF MS/MS
Date: 2021.04.23
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(+)-HR-ESI-MS spectrum of compound 3a
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1.4. Compound 3b

Sample name: DNcinnamic
Operator: Le Anh VHH
Method: +IDA TOF MS/MS
Date: 2021.04.23
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1.5. Compound 3¢

Sample name: DNBenzole
Operator: Le Anh VHH

Method: +IDA TOF M5/MS
Date: 2021.04.23
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37



IntensB.. +MS, 0.1min #5|
x10!
422 1
6_
41
2.
190.9
203.9 3121 440.1
14838 2249 2068 || 34?‘1 381.2 458.0 562.2
0Ll L el L - L | o [ I sl ."l o S L -
150 200 250 300 350 400 450 500 550 600 m/z

(+)-ESI-MS spectrum of compound 3¢



SEBT0
cke"0
E¥B°0
G58°0
oLe"o
Be8°0
96870
B5E°0
gL6°0
200"t
] A
ETZ"T
ZEZ°1
ERE"T
LT
L9Z2°1
LLZ° 1
BRE"T
LOE"T
EIE"T
TEE"T
EHE"T
BER° 1
Zok°1
BLR T
ek I
TI55°1
ELE 1
BES°T
208" 1
EZ5°1
gee°1
BOL° T
0 A
BZL"T
BEL"T
EEL° 1
5Ze°1
SER° I
0581
gEQ"E
050" g
§90°2
05572
HEG"EZ
BFE" 2
LB9G"E
LOT"S
TZ1°6
BRZ°L
BEF™L
ESF°L
EOk°L
EGG"L
BRS L
EHS L
Lk0"B
Zhi"he

ppm

-1

13 12 11 10

14

—

L
.
"
£

J
1
N~

|

'H-NMR spectrum of compound 3¢

39



L01°6
Sq,.mw ||.mnﬂ
SET"S

EeZ°L—

BEF"L

AN
69%TL—
EGG L =mee

BEE" L=
Sn.__..\\

L0 B =
zone—"

40

PPpmM

5.0

2

-

5.5

6.0

'TH-NMR spectrum of compound 3¢ (extension)

L
| e




L1
Zve-
EvE"
bER"
oLe"
LI
1
1
BLE"
eon*
orT”
ETZ"
EEZ"
EpZ-
EEZ"
(4 F A
LLZ"
BHZ"
LOE"
BTIE"
TEE"
BHE"
GZp"
Z2ap”
BLEk"
PER"
188"
ZLE"
EBG"
506"
EZH"
Bas"
80L-”
STIL”
BEL"
SEL”
86L"
9ze”
PER"
0Ge*
BED"
0s0”
§50°

615"
ZES"
ThE"
055"
(410
TLG"
bas"

LEB”
BEG"
BYE"
LGE"
LB "
HLE®

\lie==r ="

i ol gl ol il el el ] e S ODOODDODODOOOO

SR

L e L

2
4
2
4

2

T I I T | L) T Ll I T 1 I Ll I I I I 1 I T T T L) I T T
31 3.0 29 28 27 26 25 24 23 22 21 20 19 18 1.7 16 15 14 13 1.2 11 1.0 09 0.8 0.7 ppm

f

=
*;
=

(e

l<)s

=fa o oo

OB

-
"
™

j

r

-
=
-

'T

r)

o8
=
=

\I

'TH-NMR spectrum of compound 3¢ (extension)

41



iz P T —

TR T—=

.

ppm

200 180 160 140 120 100 80 60 40 20

220

BC-NMR spectrum of compound 3¢

42



X : Soai 2 a3Es
i & el mEeR
I
I
|
|
I
|
| " |
‘ |
T | 1 | I | | I | | | | | I | I | I | | |
175 170 165 160 155 150 145 140 135 130 125 120 115 110 105 100 95 90 85 80 ppm

IBC-NMR spectrum of compound 3¢ (extension)

43



FT”

EL

a7

Lk
oF
SF

oL’
BES

Lg’
9z’

g6 "

g1 —
T

Fb—
R
L

"TE
BT —

.NNI\I

e ——
G —~—

‘LE
,EHV

TE——

R e—
T E—

TDE =

0
.o...v.

b=
L

6 —

DE—

G5—

ppm

45

IBC-NMR spectrum of compound 3¢ (extension)

44



1.6. Compound 3d

Sample name: DNII
Operator: Le Anh VHH
Method: +IDA TOF MS/MS
Date: 2021.04.23
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Hit Formula m/z RDB ppm MS Rank MSMS ppm [MSMS Rank Found
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(+)-HR-ESI-MS spectrum of compound 3d
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(+)-HR-ESI-MS spectrum of compound 3g
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1.11. Compound 3i
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1.13. Compound 31

BC-NMR spectrum of compound 3k (extension)
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Method: +IDA TOF M5/MS
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1.14. Compound 3m
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1.15. Compound 4

Sample name: DipG2
Operator: Le Anh VHH

Method: HDA TOF M5/MS

Dafe: 2021.04.23

[Eeacirum from Joa T Dy wills [asmpls 200 - Dol Expariman 1, 10w TUF W5 (30 - S000) Fom D450 min

L=
B 5ea
e ]
T5ea
Tied
Efes
Eled
el
Sidea

454

Trban sy, Cps

40
1Lad
30w
Il
et
154
1oe2

5 e

DTl -

e

2

JE3 TN

Ll s

4152232

] BED 10 HO i 20 =0 2E0 300 o0 340 30 -] A0

WELEH_HE Oa

iar s

PheHa

£32 1583

4 aan 450 480 500 520 =0 560 =30 -Le)

Hit Formula  |m/z [RDB |ppm [MS Rank MSMS ppm MSMS Rank [Found

1 [c27H4203 0153206770 23 |1

[NAMNA

(+)-HR-ESI-MS spectrum of compound 4

114



Intens. ] +MS, 0.2min #11
x108 |

415.1

397.1

499.2

429.1

e 379.1
Bc)IZV0 L (| oalltLL Ll l ||L|| OO W .J "

100 150 200 250 300 350 400 450 500 550 600 miz

(+)-ESI-MS spectrum of compound 4

115



il

o
-—

1

"H-NMR spectrum of compound 4

116



|
N

JC
|

—

L

(i s v
|

U

AdrdAddddocooo

W

RS

BOZ T+

J',LF |

S,

il

,Wﬂl

iy

o

.]i "

L

N

||Ih|'|Uq

I

117



'H-NMR spectrum of compound 4 (extension)

118



(7 =

(=]
w
=
A A A A A A A A A A A~

= h W0

£

o omm
—- -

TEENITESSS

w
-
&

MEEE I AAAAA A A A A~

9EE "

A

-

BI% "
L4

985"
£08°
¥08 -
£E8°

™
n
=2
L T O T i O T T T i T T I A s I T |

S NSee W
i

119

2.6

2.7




'H-NMR spectrum of compound 4 (extension)
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'H-NMR spectrum of compound 4 (extension)
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BBC-NMR spectrum of compound 4 (extension)
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BBC-NMR spectrum of compound 4 (extension)
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COSY spectrum of compound 4 (extension)
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NOESY spectrum of compound 4 (extension)
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1.16. Compound 5

Sample name: DipOH
Operator: Le Anh VHH
Method: +IDA TOF MS/MS
Date: 2021.04.23
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(+)-HR-ESI-MS spectrum of compound 5
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"H-NMR spectrum of compound 5 (extension)
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"H-NMR spectrum of compound 5 (extension)
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BBC-NMR spectrum of compound 5 (extension)
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(+)-HR-ESI-MS spectrum of compound 6a
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'TH-NMR spectrum of compound 6a (extension)
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'TH-NMR spectrum of compound 6a (extension)
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BBC-NMR spectrum of compound 6a (extension)
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Sample name: DipVali
Operator: Le Anh VHH
Method: +IDA TOF MS/MS
Date: 2021.04.23
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(+)-HR-ESI-MS spectrum of compound 6b
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"H-NMR spectrum of compound 6b (extension)
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"H-NMR spectrum of compound 6b (extension)
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BC-NMR spectrum of compound 6b (extension)
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BC-NMR spectrum of compound 6b (extension)
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Sample name: Diplzo
Operator: Le Anh VHH
Method: +IDA TOF MS/MS
Date: 2021.04.23
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(+)-HR-ESI-MS spectrum of compound 6¢

174



Intens. |
x108]

134.8
'

190.9

lutla
T

217.0?4|7D

Ll

399.2

+MS, 0.2min #13

973.4

487.2

56[5‘2 884.8
i1

ol ) . L i s L 1 L ) L

200

600 800 1000 miz

(+)-ESI-MS spectrum of compound 6¢

175



BE
87

LEY’
CRA
T8t
EQT"

ppm

13 12 11 10

14

'TH-NMR spectrum of compound 6¢

176



wwwww
wwwww

mmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmm
L e o = e R T e = L == I == T B I T A Tt e O = 0 B T B B == I s R B = = =
mmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmm

HHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHH

| |
ol | |
Al M ll MJ\
A MH’\MU | am a5 pem 'wu M 'f' o
VL N ULJUl M‘J'UUJ M bu*u
HH | | u HHH \I

177



'H-NMR spectrum of compound 6¢ (extension)
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'H-NMR spectrum of compound 6¢ (extension)
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BC-NMR spectrum of compound 6¢ (extension)
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BC-NMR spectrum of compound 6¢ (extension)
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1.20. Compound 6d
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Sample name: DipSali
Operator: Le Anh VHH
Method: +IDA TOF MS/MS
Date: 2021.04.23
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"H-NMR spectrum of compound 6d (extension)
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"H-NMR spectrum of compound 6d (extension)
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BC-NMR spectrum of compound 6d (extension)
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'H-NMR spectrum of compound 6e (extension)
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2. COMPUTATIONAL SIMULATION

2.1. In-detail data of ligand-3W37 inhibitory complexes

Table S1. Molecular docking simulation results for inhibitory complexes between the compounds and the protein 3W37 with amino acids: 1-3W37, 2-
3W37, 3a-3W37, 3b-3W37, 3¢-3W37, 3d-3W37, 3e-3W37, 3f-3W37, 3g-3W37, 3h-3W37, 3i-3W37, 3k-3W37, 31-3W37, 3m-3W37, 4-3W37, 5-
3W37, 6a-3W37, 6b-3W37, 6¢-3W37, 6d-3W37, 6e-3W37

Ligand-protein complex Hydrogen bond . .
van de Waals interaction
Name DS | RMSD L P T D E
13w37 | -10.9 124 (0] O | Asp666 |H-donor 2.93 | -0.8 | Arg670, Arg699, Glu792, 11e759. Gly791, Tyr659, Thr790, Val760, Leu663,
’ ’ 0] O |[Thr299 |H-acceptor | 2.94 | -1.4 |Asn758, Arg676, 1Ir672, Glu302, Met302
(0] O |Thr681 |H-donor 3.04 | -0.7
N O |Glu792 |H-donor 2.89 | -7.1
2-3W37 | -12.9 1.67 Thr299, Arg670, Arg699, Phe680, Glu301
(0] N |Arg814 |H-acceptor 294 | -3.2
(0] N |Arg814 |H-acceptor 322 |22
3a3W37| 0.7 1.89 C O |1le759 |H-donor 3.00 | -1.0 |Glu301, 1le672, Arg676, Gly791, Thr790, Val760, Pro658, Leu663, Tyr659,
a- -9. .
N N |Ala761 |H-acceptor 2.94 | -3.5 |Glu792, Thr662, Leu663, Arg699, Asp666, Arg670, Thr681, Phe680
N N | Arg670 |H-acceptor 3.10 | -0.9
Glu301, Ile672, Tyr659, 11e759, Leu663, Gly791, Thr662, Arp676, Asp666,
3b-3W37| -13.4 1.78 O N | Arg670 |H-acceptor 3.02 |22
- Arg699, Asp684, Phe682, Thr681
6-ring| C |Glu792 |=n-H 4.16 | -0.9
3c.3W37 | -10.6 129 C O |Asp666 |H-donor 3.16 | -0.7 |Leu663, Arg670, Gly791, Glu792, Tyr659, Thr662, Thr790, Thr681, Phe680,
c- -10. .
O N |Arg699 |H-acceptor | 2.94 | -1.2 |Arg814, Glu301
N N | Arg670 |H-acceptor 3.10 | -0.8
3d3ws7| 123 129 (0] N | Arg670 |H-acceptor 3.13 | -1.2 | Thr790, Gly791, Thr681, Glu301, Phe680, Pro683, Asp684, Asp666, Leu663,
' ' 0 N |Arg676 |H-acceptor | 3.52 | -0.7 |[Ile672, Thr662, Tyr659, Glu792
(0] N |Arg699 |ionic 341 |23
(0] S |[Met302 |H-donor 3.86 | -1.1
3e-3W37 | -13.8 112 (0] C |Gly791 |H-acceptor 3.19 | -0.7 | Asp305, Glu792, Thr790, Arg670, Asn758, Gly700, Tyr659, Leu663, Asp666,
e- -13. .
N C |Arg699 |H-acceptor 3.65 | -0.6 |Arg814. Glu301
O N |Arg699 |ionic 341 |23
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N N |Arg699 |ionic 321 | -3.2
N N |Arg699 |ionic 3.13 | -3.7
3£3W37 | -10.5 104 N N | Arg699 |H-acceptor 291 | -2.4 |Pro683, Arg670, Glu301, Phe680, Asp666, Thr790, Val760, lle754, Gly791,
6-ring| C |Tyr659 |n-H 3.69 | -0.6 |11e701, [1e759, Gly700, Gly698, Thr681, Glu792, Arg814, Met302, Thr299
3g3W37| 98 505 C O |Asp666 |H-donor 3.10 | -1.0 |Pro683, Leu663, Thr790, Glu792, Arg670, Tyr659, Thr662, Gly791, Thr681,
(0] N |Arg699 |H-acceptor 2.99 | -1.2 |Phe680, Glu301, Thr299, Arg298
shaws7| o0 102 (0] O |Asp666 |H-donor 291 | -1.2 | Asp684, Glu301, Arg676, Arg699, Tyr659, Gly698, Leu663, 1le759, Val760,
o N |Arg298 |H-acceptor | 2.98 | -1.5 |Thr790, Gly791, Glu792, Arg670, Thr299, Pro683
N N | Arg699 |H-acceptor 328 | -1.6
3iaws7 | 113 181 (@) N | Arg670 |H-acceptor 3.25 | -0.7 |Met302, Phe680, Thr299, Glu301, Thr681, Gly791, Glu792, Tyr659, Leu663,
O N | Arg676 |H-acceptor 3.21 | -1.0 |Asp666, 1le672, Pro683, Arg298
O N | Arg676 |H-acceptor 335 | -1.2
(@) O |Thr681 |H-donor 3.04 | -0.8
Asp684, Pro683, Phe680, 11e672, Glu301, Arg676, Asp666, Thr790, Arg814,
3k-3W37| -11.6 1.03 N N |Arg699 |H-acceptor | 2.86 | -1.0
Gly791, Arg670, Glu792
(0] N |Arg699 |H-acceptor 3.64 | -0.5
31.3w37 | -10.9 170 0 O | Asp666 |H-donor 296 | -1.2 |Arg298, Gly700, Asn758, Val760, Thr790, Tyr659, Arg699, 11e759, Gly791,
(0] N | Arg670 |H-acceptor 2.73 | -0.7 |Arg676, Glu792, 11e672, Glu301, Pro683, Thr299
Val760, Leu663, Gly698, Tyr659, Glu792, Thr790, Arg670, Arg676, Asp666,
3m3W37 | -9.1 1.95 (0] N |Arg699 |H-acceptor 3.19 | 2.3
Pro683, Thr299, 11e759, Gly791, Asn758
4-3W37 | -8.5 1.87 (0] N |Arg699 |H-acceptor 3.11 | -1.6 | Thr790, Arg670, Thr299, Met302, Arg814, Glu792, Gly791
(0] N |Arg670 |H-acceptor 2.96 | -09
5-3W37 | -14.9 1.30 0 N |Arg676 |H-acceptor | 2.86 | -4.4 |Met302, Thr299, Gly698, Glu792, Asp666, Leu663, Arg699, 11e672, Glu301
O N | Arg676 |H-acceptor 322 |-0.8
Glu792, Gly791, Asp666, Leu663, 11e759, Asn758, Thr662, Val760, Gly700,
6a-3W37| -9.7 1.19 (0] N |Arg676 |H-acceptor 2.83 | -4.6
Gly698, Tyr659, Thr790, Arg670, Arg676.
6b-3w37 | -10.1 122 (0] N | Arg699 |H-acceptor 2.99 | -0.8 | Arg670, Arg676, Glu792, Leu663, Asn758, Gly698, Val760, Gly791, Tyr659,
0 N |Gly700 |H-acceptor | 2.82 |-2.8 |1le701, Ile759, Thr790, Asp666, Arg814
6e3W37 | -132 112 (0) O |Asn758 |H-donor 2.60 | -1.2 [11e759, Glu792, Tyr659, Thr662, Asp666, Leu663, Arg676, 1le672, Arg670,
(0] N | Arg699 |H-acceptor 2.96 | -1.6 | Val760, Gly698, Gly791, Thr790, Gly700
6d-3W37| -13.7 1.31 C O |Asp666 |H-donor 3.33 | -0.8 |Gly698, 11e759, Leu663, Asn758, Gly791, Thr662, Tyr659, Thr790, Arg670
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(0] N |Arg676 |H-acceptor 325 | -1.7
(0] N |Arg676 |H-acceptor 3.35 | -0.7
6-ring| C |Glu792 |=n-H 434 | -0.7
O N |Ly309 |H-acceptor 342 | -1.5
6e-3W37 | 152 031 (0] N | Arg670 |H-acceptor 3.12 | -2.1 |Arg699, 11e759, Tyr659, Thr662, Gly791, Leu663, 1le672, Asp666, Glu301,
(0] N |Arg676 |H-acceptor 3.37 | -0.6 |Asp305, Met302
6-ring| C |Glu792 |n-H 4.36 | -0.6

DS: Docking score energy (kcal.mol-'); RMSD: Root-mean-square deviation (A); L: Ligand; P: Protein; T: Type; D: Distance (A); E: Energy (kcal.mol™)

209



2.2. In-detail data of ligand-3AJ7 inhibitory complexes

Table S2. Molecular docking simulation results for inhibitory complexes between the compounds and the protein 3AJ7 with amino acids: 1-3AJ7, 2-
3AJ7, 3a-3AJ7, 3b-3AJ7, 3¢c-3AJ7, 3d-3AJ7, 3e-3AJ7, 3f-3AJ7, 3g-3AJ7, 3h-3AJ7, 3i-3AJ7, 3k-3AJ7, 31-3AJ7, 3m-3AJ7, 4-3AJ7, 5-3AJ7, 6a-
3AJ7, 6b-3AJ7, 6¢-3AJ7, 6d-3AJ7, 6e-3AJ7

Ligand-protein complex Hydrogen bond . .
van der Waals interaction
Name DS | RMSD L P T D E
13AT7 102 159 0] (0] Pro312 |H-donor 2.77 | -2.3 |Phel78, Glu411, Phel59, GIn279, Arg315, Asp242, His280, Leu313, Phe303,
o N | Arg442 |H-acceptor 3.29 | -2.0 [Ser311, Phe314, Asp307, Tyr158, Glu277, Asp252
2 3AT7T 119 1 46 0] O | Asp242 |H-donor 2.76 | -3.3 | Asp69, Asp307, Glu277, His280, Phe303, Ser240, Phel78, Val216, Tyrl58,
(0] N | Arg442 |H-acceptor 2.75 | -1.3 |Ser241, GIn279, Lys156, Pro312, Ser157, Arg315, Phel59, Glu411, Asp242
o O | Asp242 |H-donor 2.63 |-1.2 | .
His280, Leu246, Tyr158, Asp69, Asp352, Asp215, Tyr72, Argdd?2, Phel78,
3a-3AJ7 | 9.5 1.77 C O | Glu277 |H-donor 3.05 |-09
Glu411, Phe303, Arg315, Phel59, GIn279, Pro312, Leu313, Asp307, Ph314
0 (0] Ser240 |H-acceptor 279 | -1.5
C O | Glu277 |H-donor 342 | -0.7 |Leu313, Pro312, GIn279, Tyr316, Phe314, His280, Phe303, Glu411, Arg315,
3b-3AJ7 | -12.2 0.99 C O Ser240 |H-acceptor 2.68 | -1.5 |Phel78, Tyr158, Asp307, Phel59, Asp215, Asp69, Asp352, GIn353, Argd4?2,
C | 6-ring| Tyr72 |H-n 4.09 | -0.6 [Asp242, Val232
0] O Pro312 |H-donor 2.64 | -1.9 | Asp242, Tyrl158, Ser240, Lys156, Phe303, Ser241, Tyr72, Serl157, Hisl12,
3¢c-3AJ7 | -11.8 1.45 o N | His351 |H-acceptor 3.14 | -1.1 |Argd42, Glu277, Asp215, Asp352, GInl82, Argd46, Val216, GIn352, Asp69,
6-ring | 6-ring | Phel78 |m-n 3.96 | -0.0 |Asp307, Glu411, GIn279, Arg315, His280, Leu313, Phe314
0] O | Asp352 |H-donor 3.03 | -0.8 | Tyr72, His112, Asp215, Tyr158, Glu277, Phe303, Phel78, GIn279, Asp307,
3d-3AJ7 | -10.9 1.43 N 0 Ser240 |H-acceptor 3.07 | -1.1 | Val216, Asp242, Pro312, Val232, Leu313, Phe314, Arg315, Glu411, GIn353,
O O Ser240 |H-acceptor | 2.77 | -1.8 Argd42, Asp69
O O | Asp242 |H-donor 2.61 | -1.0
@) O Ser240 |H-acceptor 2.88 | -0.6 |Phe314, Pro312, Ser311, Asp307, Leu313, Phe303, His280, Arg315, GIn279,
3e-3AJ7 | -15.3 1.79 o N | Argd4?2 |ionic 3.21 | -3.2 |Phel78, Gludl1, Asp215, Phel59, Argdd6, Asp69, His351, Asp352. Tyr72,
N N | Argd42 |lonic 2.79 | -6.0 |Glu277, Val215, Tyrl58, Val 232
N N | Argd42 |ionic 4.00 | -0.5
3f-3AJ7 | -12.2 1.37 o O | Asp242 |H-donor 2.62 | -1.3 |Leu246, Ser240, Asp69, Tyr72, His112, Phel59, GInl182, Argd42, Phel78,
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C O | Glu277 |H-donor 3.08 | -1.0 |Asp352, Phe303, Tyr158, Arg315, Gludl1, Asp307, GIn279, Ser311, Phe314,
C O | Asp215 |H-donor 3.30 | -0.8 [Pro312, Leu313, His280.
0] O | Asp242 |H-donor 2.81 | -2.6 |Tyr72, His112, Val109, Val216, Tyr158, Phel78, Asp215, Phe303, Phel59,
3g-3AJ7 | 9.9 1.14 . Glu277, Glu411, GIn279, Asp307, His280, Pro312, Arg315, Arg442, GIn182,
O N | His351 |H-acceptor | 3.12 | -1.1
GIn352, Asp352, Argd446, Asp69
3h3AT7 | 104 1 43 | O Glu277 |H-donor 348 | -0.2 |Pro312, Ser311, Arg315, Glud11, Asp353, Argd42, Val216, Tyrl58, Phe303,
' ' C | 5-ring | His280 |H-n 3.55 | -0.9 |Asp242, GIn279, Ser304, Asp307.
C (0] Glu277 |H-donor 3.48 | -0.8 |Asp242, Leu313, Ser241, Lys166, Ser240, Ser157, Leul77, His280, Tyr158,
3i-3AJ7 | -11.7 1.26 Glu411, Phel78, Phel59, GIn279, Argdd2, Tyr72, His112. Asp352, Asp215,
C 0O Asp69 |H-donor 3.58 | -0.6
Val216, Phe303, Arg315, Phe314, Pro312
0] O | Asp242 |H-donor 2.78 | -3.1
C O | Asp352 |H-donor 3.20 | -0.7
Ser311, Thr310, GIn279, Pro312, Thr306, Asp307, Phe303, Arg315, Tyr347,
3k-3AJ7 | -12.7 1.78 0] N Asn350 |H-acceptor 298 | -3.1 .
Arg213, Glu277, Glu411, His280, Ser240
o N | GIn353 |H-acceptor 291 | -2.2
C | 6-ring | Tyrl58 |H-n 454 |-0.8
. Ser304, Asp307, Gly309, His280, Thr310, val308, Ser241, Asp242, Ser157,
31-3AJ7 | 9.6 1.83 C | 6-ring | Tyrl58 |H-n 4.49 | -0.7
Lys156, Ser240, Leu313, Pro312, Phe314
C O | Glu277 |H-donor 3.15 | -0.8 | Asp242, Pro312, GIn279, Arg315, Asp307, Phel59, Phel78, Thr306, Phe303,
3m-3AJ7| -10.3 1.79 o N | Asn350 |H-acceptor 2.78 | -2.2 |Phe301, Arg213, Tyr347, His351, Asp352, Tyrl58, Argd42, Glu411, His280,
@) N | GIn353 |H-acceptor | 3.03 | -2.3 |Val232, Ser240, Leu313.
o N | Arg442 |H-acceptor 3.50
GIn353, Glu277, Arg315, Phe303, Thr245, Asp242, Ser240, Lys156, Ser157,
4-3AJ7 | -10.2 1.15 O N Ser241 |H-acceptor 2.87 .
- Asp307, GIn279, Glu411, Asp352, His280
C | 6-ring| Tyrl58 |H-n
o N | GIn353 |H-acceptor | 2.96 | -1.2
5.3AT7 15.9 102 0] N Ser241 |H-acceptor 3.04 | -0.9 |Ser240, Asp352, Thr306, Asp307, Phe303, Glud11, Argd42, Arg315, Pro312,
' ' C | 6-ring | Tyr158 |H-n 3.96 | -0.7 [Serl57, tyr316, Lys156, Asp242.
C | 6-ring | Tyr158 |H-n 4.35 | -0.7
o N Ser241 |H-acceptor | 2.99 | -2.7 |Val216, Asp352, Arg442, Phe314, glu411, Arg315, Ser240, GIn239, Asp242,
6a-3AJ7 | -11.6 1.67 C | 6-ring | Tyr158 |H-n 4.16 | -0.6 |Lys156, Asp307, Ser157, Phel59, Phe303, GIn279, His280, Phel78, Glu277,
C | 6-ring | Tyr158 |H-n 4.22 | -0.6 |Asp216, Val216
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C O | Glu277 |H-donor 3.39 | -0.7 |Tyr72, Asp352, GIn253, Argd42, Asp242, Pro312, Ser240, Val232, leu313,
6b-3AJ7 | -10.6 1.22 ) Asp233, His280, GIn279, Phe303, Glu411, Arg315, Tyrl158, Asp215, Phel78,
o N | His351 |H-acceptor 325 | -2.1
Val216, Arg213,
o C | Phe314 |H-acceptor 3.30 | -0.7 ) )
GIn353, Asp69, Asp352, GInl82, His351, tyr72, Hisl112, Glu277, GIn279,
O N | Arg315 |H-acceptor 3.14 | -1.6 .
6¢c-3AJ7 | -13.7 0.97 Asp215, Phel78, Phel59, His280, Val216, Glu411, Phe303, Tyr158, Leu313,
O N | Argd442 |H-acceptor | 2.91 | -1.9
Pro312, Asp307, Ser311
o O | G277 | H-donor 279 | 61 Asp242, Leu313, Pro312, Asp352, Asp69, Val216, Tyr72, Asp215, Phel78
O | N |Lysl56 |H-donor 3.16 | -5.0 |/ OPeTS HEUDS, FIOILE, AASPI0S, ASPET, VALSIo, IyTIs, ASaTS, TACT IS,
6d-3AJ7 | -12.5 0.95 Tyrl58, Glu411, Phe303, His280, Arg315, GIn279, GIn239, Asp233, Val232,
O N Ser240 |H-acceptor 3.16 | -0.8
Phel59, Trp238.
O N | Arg442 |H-acceptor 3.07 | -1.2
0] N Ser241 |H-acceptor 333 | -1.0 .
- Ser240, Lys156, Phe314, Pro312, His280, Leu313, Asp325, Ala329, 11e329,
6e-3AJ7 | -14.4 1.79 C | 6-ring | Tyrl58 |H-n 4.65 | -0.6
- 11e328, Glu332, Asp307, Ser311, Thr310, Ser157, Asp242
6-ring | C Ser304 |n-H 3.68 | -0.7

DS: Docking score energy (kcal.mol-'); RMSD: Root-mean-square deviation (A); L: Ligand; P: Protein; T: Type; D: Distance (A); E: Energy (kcal.mol")
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2.3. In-detail data of ligand-PTP1B inhibitory complexes

Table S3. Molecular docking simulation results for inhibitory complexes between the compounds and the protein PTP1B with amino acids: 1-PTP1B,
2-PTP1B, 3a-PTP1B, 3b-PTP1B, 3c-PTP1B, 3d-PTP1B, 3e-PTP1B, 3f-PTP1B, 3g-PTP1B, 3h-PTP1B, 3i-PTP1B, 3k-PTP1B, 31-PTP1B, 3m-
PTP1B, 4-PTP1B, 5-PTP1B, 6a-PTP1B, 6b-PTP1B, 6¢c-PTP1B, 6d-PTP1B, 6e-PTP1B

Ligand-protein complex Hydrogen bond . .
van der Waals interaction
Name DS | RMSD L P T D E
1-PTPIB | -10.5 1.19 O N |Gly259 |H-acceptor 2.87 | -1.8 | Argd7, Asp29, Ser28, Met258, Gly259, Ala27, Arg254, Ser50, Arg24, Lys36
(0] N |Arg24 |H-acceptor 341 | -0.7
2-PTPIB | -13.8 1.17 (0] N |Arg24 |H-acceptor 2.98 | -2.5 |Lys36, Asp29, Arg254, Gly259, Met258, Asp48, Cys32
0 N | GIn262 |H-acceptor 324 | -1.6
C O |Phe30 |H-acceptor 3.50 | -0.7 | Tyrd6, Asp4S8, Arg24, Met258, Asp29, Pro31, Phe52, Lys36, Aspl181, Lys120,
3a-PTPIB | -9.3 1.25
N N |Cys32 |H-acceptor 3.22 | -0.8 |Phel82
0 O |GIn262 |H-donor 3.16 | -0.7
3b-PTPIB | -11.5 1.98 . Tyrd6, Asp48, Val49, Cys32, Phe30, Asp29, Arg24. Phel82, Ala217, 11e219
6-ring| C |Pro31 |n-H 474 | -0.6
N N |Arg24 |H-acceptor 3.11 | -2.0
3cPTPIB | -9.6 1.92 Asp29, Met258, Tyr20, Gly259, Phel82, Arg254
N N | GIn262 |H-acceptor 3.03 |-14
O N |Arg24 |H-acceptor 3.33 | -09
O N |Arg24 |H-acceptor | 2.88 | -1.7
(0] N |GIn262 |H-acceptor 2.87 | -1.5
O N |Arg24 |H-acceptor 3.31 | -0.7
3d-PTP1B | -13.7 1.89 Lys120, Tyr46. Val49, Asp48, Gly259, Lys116, Ser118
(0] N |Arg254 |H-acceptor 3.05 | -7.2
(0] N |Arg24 |ionic 331 | -1.3
O N |Arg254 |ionic 3.05 | -2.5
6-ring| C |Met258 |n-H 4.74 | -0.6
O N |Arg24 |H-acceptor 329 | -1.8
O N |Lys36 |H-acceptor 3.12 | -2.8
3ePTPIB | -12.9 1.43 — Met258, GIn262, 11e219, Gly250, Cys32, Asp29, Asp48, Val49
(0] N |Lys36 |ionic 3.12 | -2.1
6-ring| C |Lys36 |n-H 3.55 |-0.7
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(0] N |Cys32 |H-acceptor 3.14 | -1.8
3£PTPIB | -10.1 1.75 O N |Arg24 |H-acceptor 3.11 | -2.4 |Pro31, Arg33, Lys36, Met258, Asp48, Val49, 11e219, Asp29
(0] N |GIn262 |H-acceptor 3.57 | -0.6
O N |Lys36 |H-acceptor 323 | -39
3¢PTPIB | -9.0 1.90 0O N |Arg24 |H-acceptor 3.32 | -0.9 [Cys32, Asp29, Asp48, 11e219, Val49, Phel82, Met258, Gly259
(0] N |GIn262 |H-acceptor 3.20 | -2.0
I S |Met258 |H-donor 3.66 | -0.7
3kPTPIB | -9.4 1.36 (0] N |Arg24 |H-acceptor 2.91 | -2.8 | Val49. [le219, Asp48, Lys36, Asp29
O N |GIn262 |H-acceptor 3.07 | -2,9
N N |GIn262 |H-acceptor 341 | -09
3iPTPIB | -10.3 1.14 O N |Arg24 |H-acceptor 2.87 | -2.0 |Phe30, Arg33, Pro31, Asp29, Lys36, Met258, Tyr20, Asp48, Cys32
O N |GIn262 |H-acceptor | 2.85 | -0.7
O O |Arg24 |H-donor 3.26 | -0.8 .
3k-PTPIB | -9.7 1.35 Asp29, Ser28, Arg254, His25, Ala27, GIn21, Met258,
(0] N |Lys36 |H-acceptor 3.06 | -3.8
O N |Lys36 |H-acceptor 3.36 | -0.9 | Val49, Asp48, Gly259, Met258, Arg33, Cys32, Asp29, Ser28, Arg24, 11le219,
3-PTPIB | -9.9 1.60
O N | Arg254 |H-acceptor 3.37 | -1.2 |GIn262
3mPTPIB| -9.3 1.34 C | 6-ring |Tyrd6 |H-m 442 | -0.6 |Met258. Asp48, Gly259, GIn262, Val49, Phel82, Arg24, Ser28, Asp29
C S |Met258 |H-donor 3.89 | -0.8
(0] N |Cys32 |H-acceptor 3.04 | -3.3
4PTPIB | -11.2 1.23 Phe30, Lys36, Asp29, Gly259, Asp48, Pro31
(0] N |Arg24 |H-acceptor 3.13 | -1.8
(0] N |GIn262 |H-acceptor 3.08 | -1.5
(0] N |Arg24 |H-acceptor 2.87 | -1.9
0O N | Arg254 |H-acceptor 3.27 | -1.1 |Asp29, Ser28, Gly259, ZGIn262, Tyr20. Met258, Asp48
5PTPIB | -13.4 1.37
(0] N | Arg254 |H-acceptor 3.05 | -3.1
(0] N |Lys36 |H-acceptor 325 | -1.0
(0] N | Arg254 |H-acceptor 2.85 | -2.0
6a-PTP1B | -9.8 1.40
(0] N |Cys32 |H-acceptor 3.13 | -1.0 |Pro31, Arg33, Phe30, Lys36, Asp29, Met258, Gly259, Arg24
C S |Met258 |H-donor 4.16 | -0.7
6b-PTPIB | -11.5 1.85 (0] N |Arg24 |H-acceptor 3.38 | -0.9 |Pro31, cys32, Lys36, Gly259, Arg254, tyr20, Asp48, Asp29, Phe30
O N |Arg24 |H-acceptor 3.18 | -0.9
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0 N | GIn262 |H-acceptor 3.13 | -1.0
0 N |His25 |H-acceptor 3.03 | -2.0
(0] N |Arg24 |H-acceptor 2.96 | -3.7 | Asp46, 11e219, Val49, Met258, Gly259, Asp29, Ala27, Arg254, Ser28
6c-PTPIB | -15.8 1.99
(0] N |GIn62 |H-acceptor 3.49 | -0.7
C |5-ring |His25 |H-n 430 | -0.7
0O O |GIn262 |H-donor 3.08 | -0.9
Asp29, Met258, Asp48, Phel82, Tyr20
6d-PTP1B | -10.7 1.70 (0] N |Arg24 |H-acceptor 2.87 | -1.8
(0] N |GIn262 |H-acceptor 3.07 | -1.6
C O |Ser80 |H-donor 329 | -0.8 .
Val211, Gly209, Pro206, His208, Pro206, Leu204, Glu75, Lys73, Arg79,
6e-PTPIB | -12.2 1.54 O N |GIn78 |H-acceptor | 2.83 |-0.8
- Ser203, Ser205
6-ring| C |Glu76 |n-H 385 |-1.2

DS: Docking score energy (kcal.mol'); RMSD: Root-mean-square deviation (A); L: Ligand; P: Protein; T: Type; D: Distance (A); E: Energy (kcal.mol™)
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3. DOSE RESPONSE CURVE OF THE MOST POTENT COMPOUNDS
3.1. Dose response curve of compound 5

Compound 5 Concentration (pg/ml) 128 32 8 2 0.5 0.125
Inhibitory rate (0-1) 1 0.99 0.98 0.62 0.41 0.15

a-glucosidase inhibitory activity of compound 5
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3.2. Dose response curve of compound 6c¢

Compound 6¢ Concentration (pg/ml) 256 64 16 4
Inhibitory rate (0-1) 0.77 0.75 0.71 0.71

a-glucosidase inhibitory activity of compound 6¢
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3.3. Dose response curve of compound 6e

Compound 6e Concentration (ug/ml) 256 64 16 4
Inhibitory rate (0-1) 0.93 0.72 0.62 0.5

a-glucosidase inhibitory activity of compound 6e
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