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Fig. S1. Chemical structures of some representative ARIs.
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Fig. S2. Stability and toxicity of 5f. (A) Stability studies with 5f incubated in 5% FBS DMEM

showing % retention over time. RP-HPLC was used as the assay. Analyses were scheduled at 0.5,
1.0, 4.0, 8.0, 12.0, 24.0, and 48.0 h. **P < 0.01 vs control group. (B) Growth inhibition rate of 5f
and EPS against HEK293 cells. MTT assay was used to determine the cell viability. Testing
samples and epalrestat at final concentrations of 5.0, 50, 500 nM, and 5.0, 50, and 500 puM,
respectively, were assessed **P < 0.01 vs control group.
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Fig. S3. 5f ameliorated high-glucose-induced NTD in chick embryos on EDD 5. Stereoscopic
microscope measurement of whole body and Hematoxylin and eosin (H&E) staining of embryo
sections. Scale bars of A1-E1: 2 mm. Scale bars of A2-E2: 100 um.



II. The NMR and HRMS data of compounds 5a-j are listed in the following
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5b ("H NMR, *C NMR, HRMS)
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5S¢ (‘"H NMR, '3C NMR, HRMS)
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1800

1600

J Il !{ / | / Lo

1000
800
600
400

200

T T
120 IL5 1LO 105 10.0 95 9.0 85 80 75 70 65 60 55 50 45 40 35 30 25 20 L5 LO 05 0.0 -0.5

.94

_~170.18
=~ 169. 92
- 162.29

=~ 161

150. 87

58

— 138,

— 133.33

— 123.35
—— 117.70
~ 116.70

101. 50

—72.47
— 70.33

53. 26

—— 36.68
—29.43

— 23.00

—— 37.69

180 170

£1 (ppm)

15

(4000

3500

3000

2500

2000

1500

1000

500




M)+ (25 H29 N4 0F

Score Zh)
94.18|

Cross Score |

Diffipp  4b2D#flp  AbundMa  SpacngMatch  Mazs Ma méz

Mass nto;e.au ) | 4 b atch Ma
ool oo a7 s8] 100

| 4e420597] 45420597

Cale Abund Sum miz
46521324

Calem/z
465.21326 0

U.a .n&s_ ZER_ Su
7939

46621625

465.21632

015 1833

467.22013

467.213

242 2.28

1®) X% | ] "X

+ESI Scan (0.359 min) Frag=175.0v B-4-2D.d

456
1M

21625

|+

I

A
aB) 4605 461 4515 462 4525 463 4635 4564 4645 455 4655 afs

4655 457 4675 463 46BS 463 4685 4/ 4705 4N 4715 472 4725 473

Counts vz, MasstoCharga (m/z)

4735 474

<

16



5g ('H NMR, '*C NMR, HRMS)

2000
1800
1600

1400

1000
800
600

400

98
0-

0.

09—
RES]

1
1
2]

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 0.5 0.0

20000

— 179. 86
— 171.47
_—163.17
. 56

100. 00

=162 23

— 151

—137.75
138: b4
127. 47

A

— 69. 29
— 26. 38

18000

= 16000

14000

12000

10000

8000

6000

4000

2000

——T T T T T T T T T T T T T T 7T
190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 0
f1 (ppm)

17



3|

Al

Formuls (M) lon Foimua Calke m/z Score ' CiossScore Mass Calc Mass D#l [ppen)  AbsDilf [pp Abund Malch  SpacngM  Mass Mat m/z DBE
| @ | c27H3zNa05| C27H3I3N405) 293, 24455| 9462| | 4%223724] ssezam2r|  oos| 00| ;6| gas| 1m| 43024452 14|
lscicpe Abund% CacAbund%  Calc Abund Sum% mz Cacm/z ~ Dfffppm)  Abund Sum%
I 10 100 - 73] 4%324452| 43324455 008 737
2 2522 nA 228 252 24751 434 24765 023 1957
3 40 574 419 45 5169] 43525039 26 312

|

A

—_

5.24

4.84
464
444
4.2

384
3.6+
3.4
3.24

2.8
26+
2.44
2.24

1.84
1.64
1.44
1.2

0.84
0.6+
0.4
0.24

#10# |+ESI Scan [1.350 min] Frag=1750v B-4-3L.d

45

432

433 JI

Counts

W

45 4%
vz MasstoCharge (m/iz)

437

433

45

Bl |

2

18



5h ("H NMR, C NMR, HRMS)

@ < @
3 3 S S
S o 8 N

1. 06-
2.07-

7

150.

136. 95

132. 31

122.55

85
08

— 115.
— 115.

3000

2500

2000

1500

1000

500

99. 22

12000
11000
10000
9000
8000
7000
6000
5000
4000
3000
2000

I 1000

165 160 155 150

100



miz ’. loer Formula Abundance

Best Farmuda (M) lon Foemuda Calcmiz Score V| Cioss Score Mass Calc Mass Diff (ppm| Abs Diff [pom)  AbundMatch  Spacmg Match  Mass Match
= | [ | cerH:N405| C27H33N4 05| 453 24455 9..72| | 4%e23s| 4se23r) 003 0.03| 36.33| | 100|
lsctops Abund CacAbund%  CalcAburd Sum m/z Cdcmiz ~ Diffppm)  Abund Sum¥
1 100 100 73] 49324454] 49324455 0 7466
2 2959 31.23 228| 43424714 49424765 103 2223
3 B 574 413] 43524995) 49525038 108 251

|

6.2

46
46
44-
424

4
38-
36
344
324

34
281 29424714

264
54 {MH)

224

24
1.84
164
1.44
1.24

14
0.8 51630
0.6

0.4
Q.m. o h“—’
489 2885 2lo 2905 4l 4915 o a92s 493 4935 432 4345 495 4965 496 4365 447 a9is 498 25 a8 4935 st0
Coures va. Mazsto-Charos (m/z]

20



5i ("HNMR, '3C NMR, HRMS)

101
2. 00:

2. 23
2,18
1

4000

3500

3000

2000

1000

500

— 179. 81

— 171. 10

— 151. 41
— 137.77
— 133.04

5!

127.F

127. 59

1

1
—_—T72.77

69. 31

53.48

s

= 11000

10000

9000

8000

7000

6000

5000

4000

3000

2000

1000

’ T T T T T T T
150 140

T
130 120

21



~

Best Fomula (M) lon Formula Cak m/z Score ©  Cross Score Mase Calc Maas D¥ (ppm) Abs Dif [ppm]  Abund Match  Spacing Match = Mass Match miz =
| [ | C28H34N40S| C28H35M405| 507.2602] w11 | se26295]  s0e25292] -0.05| 0.05| 83.15| w97| 100|  507.2602
Isolope Abund Cakédbund%  Cak Abund Sum¥ miz Cale m/z Dilf (ppm]  Abund Sum¥
1 m 100 T2.24 507 26022 507 2602 005 75,68
2 2663 R34 23.36 508 2535 508.25331 058 20.42
3 378 603 44| 50326852  609.2608 038 29 o

+ESI Scan (0.395 min) Frag=175.0V B-4-4Ld

M.

il

507

508

59

510

Courie vi. Masz-to-Charge [mv/z]

511

512

513

514

515

516

517

22



1000
900
=800
=700
600
500
400
300
200

25000
20000
15000
10000
5000

5j ('"H NMR, 3C NMR, HRMS)

=
g
=1 =
I I
=Y
s
-5
=
=16 | 1692
- 98 8% —
Fezz |
=
-
> =
ulnuW||x|AHHHHHW 961 |
90 @ TE 69 —
-2 L1120 —
Ferz
=
=
w &
=607 [- <=5
Feo'T _
=Y
o
o
[ 98 GTT ~—
9911 —
= 8€ €A1 —
<
aS LaT q
F 09 °L3T
- 90 €eT —
8L LET —
=107 | o
e [ av IsT —
ey
E-00 %
=Y
=201 >
L T TLT —
-
88 6L —
=
[ =

f1 (opn)
23

100

110

120

130

140

0

5

170 160 1

180

190




miz

L&

Edoass BhS
| c23H34N4 05|

Foimua

:.u: Fomua I
C23H35MN4 05|

Aburdance

Calc m/z

507.2502|

Scas T|

Crozz Score

Mass

Calc Mass

Mazs !Ins ] =<.u ‘
8.,6_ 507.26055

Abz D [ppm) ,)&Gﬁ!wﬁ..f
072| 7ag3|

Spacing Match

Diff [pom) ]
91.77|

-072|

Isotope

Abund®
100

Calc sbund®
100

Cac Abund Sum®
a8

m'z
507 25065

Cakcm/z
5072602

D [ppen)
07

Abund Sum®
7491

26.25

3234

3.2

508.25431

508 26231

-1.98

1967

593

R ] I

603

4.37

508.27012

509 Z6E08

-7.94

4.45

13

0es

061

51027453

510 26673

-11.94

093

1.84
1.6
1.4
1.24

0E4
06
04
024

2 & 3 Q (3

W G ﬁvu oF

¥104 |+ESI Scan [1.252 min) Frag=175.0v B-44D d

507.2506
Mt fr

i

501 5015 502

5025

513 5035 504

5045

s05 5055

506 H065 507
Courts vi. Maszto-Charge [m/z)

6 S0B S0BS

509 5035 510 5105 511 5115 612 5125 513 5135 514

24



I1. Molecular docking

72

6.8 +

6.6 -

pIC50

6.4

6.2 +

-12.1 -12.1 -12 -11.8 -10.6 -10 9.9 94 94 -8.3
Binding Affinity (kcal/mol)

Fig. S4. The plot of binding affinity (kcal/mol) and pICso ( the blue line shows the linear
correlation between the binding affinity and pIC50 value).

Fig. S5. Se poses at the binding sites.
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Fig. S8. Aldose reductase with Epalrestat which was catalyzed in the active site
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