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1. General materials and methods

All the reagents and solvents were purchased from Sigma-Aldrich, AK Scientific, Fluorochem, Abcr
GmbH, Acros and were used without further purification. All isocyanides were prepared in house by
either performing the Ugi,[! Hoffman(@ or our recently described Leukart-Wallach reductive amination
procedure (Fig. S1).12

formylation i
R-NH, formytation R—NHCHOM R—-NC |Ugi method

| carbene-mediated

(Hoffmann method)

reductive
j)J\ amination NHCHO dehydration

R2 R" "R2

R—-NC

R1

(Leuckart-WaIIach method)

Fig. S1. Isocyanide syntheses.

Thin layer chromatography was performed on Millipore precoated silica gel plates (0.20 mm thick,
particle size 25 ym). Nuclear magnetic resonance spectra were recorded on a Bruker Avance 500
spectrometers {*H NMR (500 MHz), 13C NMR (126 MHz)}. Chemical shifts for *H NMR were reported
as 6 values and coupling constants were in hertz (Hz). The following abbreviations were used for spin
multiplicity: s = singlet, d = doublet, t = triplet, q = quartet, dd = double of doublets, m = multiplet.
Chemical shifts for 3C NMR were reported in ppm relative to the solvent peak. Flash chromatography
was performed on a Reveleris® X2 Flash Chromatography, using Grace® Reveleris Silica flash
cartridges (12 grams). Mass spectra were measured on a Waters Investigator Supercritical Fluid
Chromatograph with a 3100 MS Detector (ESI) using a solvent system of methanol and CO2 on a Viridis
silica gel column (4.6 x 250 mm, 5 um particle size) or Viridis 2-ethyl pyridine column (4.6 x 250 mm, 5
pum particle size). High resolution mass spectra were recorded using a LTQ-Orbitrap-XL (Thermo) at a
resolution of 60000@m/z400.

2. Nanomole-scale chemical reactions

2.1.General materials
Stock solutions were prepared in glass flat bottom vials (Screening devices, Catalog#: 9920-812FBT,
2.0 mL (Topas) Plate) and they were kept at -20 °C.

Nanomole-scale chemistry was performed using Echo qualified 384-well polypropylene microplate
(Labcyte, Catalog#: PP-0200, clear, flat bottom) according to the producers’ manual.

384-Well source and destination plates were sealed by a sealing tape (Thermo Scientific, Catalog#:
232701, polyolefin acrylate) and were kept at -20 °C.

2.2.Instrumentation
The Echo 555 liquid handler (Labcyte) was used in order to transfer nL droplets of starting materials
from the 384-well source plate to the 384-well destination plate.
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2.3.Nanomole-scale automated chemistry

2.3.1.Structures of building blocks
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2.3.2.Stock solution preparation
Stock solutions of amidines (A1, A2, A4-A7, A9-Al4, A18, A19, A21, A23-A26, A29-A32, A35, A37,
A38) were prepared as 0.5 M in ethylene glycol. Due to the insolubility of some amidines in ethylene
glycol, their stock solutions were instead prepared as 0.5 M: A3 in ethylene glycol/2-methoxyethanol
(1:2); A8, Al17, A20, A27, A28 in 2-methoxyethanol. Due to the insolubility of some of the amidines in
0.5 M 2-methoxyethanol, their stock solutions were diluted to 0.25 M (A15, A33, A34) and 0.16 M (A16,
A22, A36), respectively.

Stock solutions of aldehydes (B4, B5, B9, B10, B13, B18, B19, B22, B24-B26, B28, B30, B31, B37,
B38, B41, B45, B48, B49, B51, B53) were prepared as 0.5 M in ethylene glycol. Due to insolubility of
some aldehydes and ketones in ethylene glycol, their stock solutions were instead prepared as 0.5 M:
B3, B11,B12, B27, B29, B36, B44, B46, B47, B50, in ethylene glycol/2-methoxyethanol (2:1); B1, B2,
B6, B8, B14, B15, B16, B21, B43, B52 in ethylene glycol/2-methoxyethanol (1:1); B7, B23, B34 in
ethylene glycol/2-methoxyethanol (1:2); B17, B20, B32, B33, B35, B39, B40, B42 in 2-methoxyethanol.

Stock solutions of isocyanides (C3-C8, C11, C15, C17-C19, C25, C27, C29-C34, C37-C39, C41, C43-
C47, C52, C53, C57, C60-C67, C69-C71) were prepared as 0.5 M in ethylene glycol. Due to the
insolubility of some isocyanides (C1, C2, C9, C10, C12-C14, C16, C20-C24, C26, C28, C35, C36, C40,
C42, C48-C51, C54-C56, C58, C59, C68) in ethylene glycol, their stock solutions were instead prepared
as 0.5 M in 2-methoxyethanol.

Stock solutions of Sc(OTf)s was prepared as 0.5 M in ethylene glycol.

2.3.3.Nano scale synthesis
The stock solutions were dispensed to a 384-well source plate using Eppendorf multi-channel pipettes.
The Echo 555 was used to transfer the starting materials into the corresponding well in the destination
plate.

For GBB-3CR reaction, amidines (1 eq, 1000 nL), aldehydes (1 eq, 1000 nL), Sc(OTf)s (10 mol%, 100
nL) and isocyanides (1 eq, 1000 nL) were transferred into the corresponding well in the destination plate,
respectively. In case of diluted amidines with 0.25 M and 0.16 M concentration, 2000 nL and 3000 nL
were transferred, respectively.

2.3.4.Pick list preparation
Labcyte Echo plate reformat software using custom mapping mode with the run protocol as defined by
a pick list was used (Fig. S2A).

In order to generate a random library of products (N=1536), a modified version of our previously reported
program RandReactor was used./” The smiles files of the starting materials with the corresponding
location in the source plate and mrv file of reaction were the input of the RandReactor program. The
smiles file of the randomly generated products with their corresponding locations in the source and
destination plate were the output of the RandReactor program. The smiles file was converted to a csv
file which was the required format for Labcyte Echo plate reformat software (Fig. S2B). The structures
of the products are shown in Fig. S3.
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1 |Source Plate Name Source Well Destination Plate Name Destination well Transfer Volume
2 Sample Plate 1 G9 Destination 1 Al 1000
3 SamplePlate 1 Gl Destination 1 Al 1000
4 Sample Plate 1 09 Destination 1 A2 2000
5 Sample Plate 1 D4 Destination 1 A2 1000
6 Sample Plate 1 F9 Destination 1 A3 1000
7 Sample Plate 1 L2 Destination 1 A3 1000
8 Sample Plate 1 [o}:] Destination 1 A4 1000
9 Sample Plate 1 F2 Destination 1 A4 1000
10 Sample Plate 1 F8 Destination 1 AS 1000
11 Sample Plate 1 F2 Destination 1 AS 1000
12 Sample Plate 1 E10 Destination 1 A6 1000
13 Sample Plate 1 c2 Destination 1 Ab 1000
14 |Sample Plate 1 C10 Destination 1 A7 1000
15 Sample Plate 1 12 Destination 1 A7 1000
16 Sample Plate 1 E8 Destination 1 A8 1000
17 Sample Plate 1 A2 Destination 1 A8 1000
18 Sample Plate 1 08 Destination 1 A9 1000
19 Sample Plate 1 M2 Destination 1 A9 1000
20 Sample Plate 1 K9 Destination 1 Al10 1000
21 Sample Plate 1 01 Destination 1 Al0 1000
22 Sample Plate 1 M9 Destination 1 All 2000
23 Sample Plate 1 13 Destination 1 All 1000
24 Sample Plate 1 D10 Destination 1 Al12 1000

Fig. S2. (A) Labcyte Echo plate reformat software, showing on top the source plate and below the
destination plate II; (B) Picklist in csv format required for Labcyte Echo plate reformat software.
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2.4.Quality control (QC)

The analytics of all wells were performed by SFC-UV-MS. Mass spectra were measured on a Waters
Investigator Supercritical Fluid Chromatograph with a 3100 MS Detector (ESI*) via flow injection analysis
(FIA) and MassLynx software.

Conditions: eluent composition: MeOH, 2% H20, 0.1% formic acid; run time: 2 min; flow rate: 1 mL/min.

Each well of the destination plate was diluted with 100 pL ethylene glycol and then the chromatographic
analysis was done by SFC-MS using an autosampler. A right-click and drag operation of the total ion
current (TIC) spectrum generated a mass chromatogram for the selected range. If the peak
corresponding to M+H or M+Na or M+K was the major peak, the well received a green designation and
otherwise yellow. If the peak of M+H or M+Na or M+K was absent, the well received a blue designation.

The SFC analytic of one well took ~2 min, resulting in an overall measuring time for the 1536 wells of
around 52 h.
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Examples of SFC-MS analytics directly out of 384-well plate

. . N
Destination plate | e d
74
A16 (Green) N HN o—
Cl
Exact Mass: 418,12
A16 ECHO-GBB-A
A16 ECHO-GBB-A 1: Scan ES+
0% 419
100 5.06e6
" =
072 0.88
~ 0% 096 1.09
G T 1 T 1 T 1 1 T 1 T 1 T T T 1 T 1 T 1
0.20 0.40 0.50 0.80 1.00 1.20 1.40 1.60 1.80 5.00
A16 ECHO-GBB-A 2° Diode Array
0.24 Range: 2.876e+1
2.0e+1]
= E
<L
1.0e+1]
0.0 T T T T TR T T T T T T T T T T T
0.20 0.40 0.50 0.80 1.00 1.20 1.40 1.60 1.80 2.00
A16 ECHO-GEB-A 1- Scan ES+
0.29 TIC
100+ 027~ 3.6067
g,
0.83 1.09
r--------rr—rrrr—rTrTrrrr— e lime
0.20 0.40 0.50 0.80 1.00 1.20 1.40 1.60 1.80 2.00
A16 ECHO-GBB-A
A16 ECHO-GBB-A 34 (0.280) Cm (26:49) 1 Scan ES+
100+ 419 3.74e6
e
421
233 295 41{
293, 123
271 296 7 403 43 474
265271 94 395
ol20522 2% asszen 0 \u( D0 T 22565 |l m 21 453172 a6 405 sogstt 530,747 563 %% g0 5o 50
200 | 220 240 260 280 300 320 340 360 380 400 420 440 460 480 500 520 540 560 580 600
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C19 (Green)

Exact Mass: 351,19
C19 ECHO-GBB-A

C19 ECHO-GBB-A 1 Scan ES+
0.260.30 352
100+
032 7.06e7
=]
0.50
0.63
L I e i s S B B e iy L e i
0.20 0.40 0.60 0.80 1.00 1.20 1.40 1.60 1.80 2.00
C19 ECHO-GBB-A 2: Diode Array
0.25 Range: 8.778
6.0
5 3
£ 4.0
2.0
0.0 T T T T T T T 7 T T T T T T T T T T T T
0.20 0.40 0.60 0.80 1.00 1.20 1.40 1.60 1.80 2.00
C19 ECHO-GBB-A 1: Scan ES+
0.260.30 Tic
1004 SN 032 1.43e8
i
[ ] ES
0 T T T T T T T T T T T T T T T T T T T T Time
0.20 0.40 0.60 0.80 1.00 1.20 1.40 1.60 1.80 2.00

C19 ECHO-GBB-A

10 ECHO-GBB-A 35 (0.208) Cm (27-60) 1 Scan ES+
100- 362 43067
=]
353
304 18 (34 579
0 209553233 228039 22273 200 Paqa 330 TN |7 %17 382384 412 430434444454457 491,495 509 524 545.549 2O7 583589,59%jz
1) T T 1) T 1) T I T 1) T T T 1) T 1 T I T 1 T T T T 1) T T 1) 1) T 1

200 220 240 260 280 300 320 340 360 380 400 420 440 460 480 500 520 540 560 580 GO0
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F9 (Green) cl o—

=N
o
s N/ \
NH

Exact Mass: 385,16

F9 ECHO-GBB-A
FO ECHO-GBB-A 1- Scan ES+
0.30 386
1004 0.27.. 1.53¢7
0.31
I
] B
0.51
G T ) T T T T T T T T T T T T T T T T T T
0.20 0.40 0.60 0.80 1.00 1.20 1.40 1.60 1.50 2.00
F9 ECHO-GBB-A 2: Diode Array
025 Range: 6.591
6.0
4.0
]
= E
2.0
1.86
e L e o o L0 B B B B U o s
0.20 0.40 0.60 0.80 1.00 120 1.40 160 1.50 2.00
FO ECHO GBB-A 1: Scan ES+
0.30 TIC
1004 5.07e7
g_
-t 7 Jime
0.20 0.40 0.60 0.80 1.00 120 1.40 1.60 1.50 2.00
F9 ECHO-GBB-A
FO ECHO-GBB-A 35 (0.208) Cm (27:46) 1: Scan ES+
100- 386 5.80¢6
g_
388
-
389
233 374384 | 408418
ol 211223 | o1 2507 ZRM A 30 32 O AL L2043 a0 40ass 196488 09 17 540N 64 ETUSR] sgregnsen
LR R L B L R L L L L L L L L I L L ) L B L L L L L L L L L L L L) L L) LA LA U RLN LN Lt ean s |

200 220 240 260 280 300 320 340 360 380 400 420 440 460 480 500 520 540 560 580 600
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M6 (Green)

Exact Mass: 391,20
M6 ECHO-GBB-A

M6 ECHO-GBB-A 1: Scan ES+
0.31 392
100+ 2.49e7
0.36
o] 0.41
0 T 1 T T 1 T 1 T 1 T 1 T 1 T 1 T 1 1
0.20 0.40 0.60 0.80 1.00 1.20 1.40 1.60 1.80 2.00
M6 ECHO-GBB-A 2: Diode Array
0.25 Range: 8.385
6.0
2 407
204
0.07 1.30 1.71 1.9
0.0 T T T T T T R T e T T e R T T e T e R e e e,
0.20 0.40 0.60 0.50 1.00 1.20 1.40 1.60 1.80 2.00
M& ECHO-GBB-A 1: Scan ES+
0.30 TIC
100+ 8.21e7
| ] FH
- —rrTr— T g Time
0.20 0.40 0.60 0.80 1.00 1.20 1.40 1.60 1.80 2.00

M6 ECHO-GBB-A

M6 ECHO-GBB-A 35 (0.208) Cm (25:60) 1 Scan ES+
100+ 392 12067
<
393
356
252
33 336 387 390 394
241| 263 . o5 g 157367 43
o[ Ro2207| 7 “, 21T 5%° 349399334 S0 NS A0 495 438 4 46n 465493 495 511 52553570855 571700 5o Eiffz
T T 1) T I T 1) T T T 1 T I T I T 1 T T T 1) T I T I T I T T T 1) 1) T 1
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015 (Yellow)
A~ N
N~ NH o—

Exact Mass: 412,19

015 ECHO-GBB-A
015 ECHO-GBB-A 1: Scan ES+
413
100+ 4.73€6
g_
e e N B e o e B L L ML B w A o i wa s ey
0.20 0.40 0.60 0.80 1.00 1.20 1.40 1.60 1.80 200
015 ECHO-GBB-A 2° Diode Array
0.25 Range: 2.107e+1
2 0e+14
1.5e+1]
2 10e+1]
5.0
e L B L B B L B B B L B L R
0.20 0.40 0.60 0.80 1.00 1.20 1.40 160 1.0 200
015 ECHO-GBB-A 1: Scan ESt
0.31 TIC
100+ 7.5367
" =
*+-----rr—--r— Ty Time
0.20 0.40 0.60 0.80 1.00 1.20 1.40 160 1.0 200
015 ECHO-GBB-A
015 ECHO-GBB-A 26 (0.307) Cm (31:43) 1. Scan ES+
100- 379 113e7
399
g_
413
23 295 380
370 400
381 414
36| [
236 251 296 I
Pam ozl 2" °] 205268 2900 '3m 323 337 a;t || ] N[ 48 4787 46987 agsd% 13 so6 sesssr e 581590 57
200 220 240 280 280 300 320 340 360 380 400 420 440 460 480 500 520 540 560 @ 580 GO0
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Destination plate Il

A9 (Green)
Nt o
=N
s N7
HN
o—

Exact Mass: 388,15
A9-GBB-plateB

A9-GBB-plateB 1: Scan ES+
0.24 389
100+ 4. 46e7
g_
0-510.53.060 0.750.75
oy ¢ 088092
O e e T T T T T T T T T T T T T T R T R e e T e e
0.20 0.40 0.60 0.80 1.00 1.20 1.40 1.60 1.80 2.00
A9-GBB-plateB 2: Diode Array
0.22 Range: 1.112e+1
1.0e+1
754
5 E
<L 5.0
2.5
0.0 T T T T T T T T T R T T R T T T e e T T e T T
0.20 0.40 0.60 0.80 1.00 1.20 1.40 1.60 1.80 2.00
A9-GBB-plateB 1: Scan ES+
0.24 TIC
100+ 1.81e8
] Es
[]751 0.55
s 067 0.75 140
0 T T T T T T T T T T T T T T T T T r Time
0.20 0.40 0.60 0.80 1.00 1.20 1.40 1.60 1.80 2.00

A9-GBB-plateB

A9-GBB-plateB 28 (0.238) Cm (23:40) 1: Scan ES+
389 2 6667
100+
g_
390
242
233 296 262 3T
N 268 375|391
285 297345 350 S T 407413 449
ol 221223 251 1N 324 307 T 4304434945947 46 43547 gq 37 5 ggg 5554591,?”91
L] R L L L L L LR ) R LA K A RELe) AR L LAY AL LAa) LA LR s

200 220 240 260 280 300 320 340 360 380 400 420 440 460 480 500 520 540 560 580 60O
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D1 (Green)

N&\FN o/
\/N /
NH
(0]
(0]
\
Exact Mass: 402,17
D1-GBB-plateB
D1-GBB-plateB 1: Scan ES+
403
1007 1.02e8
g_
e L B o o B LS L B e B e I s
20 0.40 0.60 0.80 1.00 1.20 1.40 1.60 1.80 2.00
D1-GBB-plateB 2° Diode Array
1 256414 0.24 Range: 1.261e+1
1.08+1]
7.5
=) E
<L
504
253
DG T 1 T i T 1 T 1 T 1 T 1 T T T 1 T 1 T 1
0.20 0.40 0.60 0.80 1.00 1.20 1.40 1.60 1.80 2.00
D1-GBB-plateB 1: Scan ES+
0.26 TIC
1007 3.41e8
0.43
| ] =4
r*-»----rTr--rrTr--r—rrr—r--r--rr— e Jime
0.20 0.40 0.60 0.80 1.00 1.20 1.40 1.60 1.80 2.00
D1-GBB-plateB
D1-GBB-plateB 30 (0.255) Cm (24:61) 1: Scan ES+
100+ 403 7.32¢7
=
404
323 3 e 405
233 3 & B3 369375 401|
0213214 S 20051 263 281 295 N ||| L LT S 421433 436 447457067 487 505 573 5375390 582583 iﬁff
500 220 240 260 280 300 320 340 360 380 400 @ 420 440 450 480 500 520 540 560 580 = 00

S77



114 (Green)

114-GBB-plateB

=N
~ N/
HN

Exact Mass: 341,19

114-GBB-plateB 1: Scan ES+
0.25 342
1007 8.16e7
g_
0.71
L ) 0 L L B B L L B B L B L
0.20 0.40 0.60 0.80 1.00 1.20 1.40 1.60 1.80 2.00
114-GBB-plateB 2: Diode Array
0.21 Range: 8.578
6.0
2 40]
20]
E 1.01
e ) L B o o e ) L L o B L o s
0.20 0.40 0.60 0.80 1.00 1.20 1.40 1.60 1.80 2.00
114-GBB-plateB 1: Scan ES+
0.26 TIC
100+ 3.64e8
| ] =
0 T T T T T T T T T T T T T T T T T T T Time
0.20 0.40 0.50 0.80 1.00 1.20 1.40 1.60 1.80 2.00
114-GBB-plateB
114-GBB-plateB 31 (0.264) Cm (25:39) 1: Scan ES+
1004 342 552e7
g_
343
299 306
324
329 398
233 ~ 344
22357239 251 973 ogy ‘ 352 405384 | 399 414
ol 230 | s e Sl ol 302 seedst 395 44T uepae3 475402503 519 535 sas 52 s7E 595597
200 220 240 260 280 300 320 340 360 380 400 @ 420 440 450 480 500 520 540 560 580 = 600
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P11 (Green) o

\\+
“o-
N o
7
/ N N (o]
_— H
Exact Mass: 369,14
P11-GBB-plateB
P11-GBB-plateB 1 Scan ES+
_ 0.24.0.26 370
100 3028 8.41e7
g_
e L B L B B B L B B L By e
0.20 0.40 0.60 0.80 1.00 1.20 1.40 1.60 1.80 2.00
P11-GBB-plateB 2: Diode Array
022 Range: 9.808
6.0
] 3
e
404
204
00 L L L L L L L L L L L L L L L L L L BNLL L IO L L L L SR L L L L L L L NN L B |
0.20 0.40 0.60 0.80 1.00 1.20 1.40 1.60 1.80 2.00
P11-GBB-plateB 1: Scan ES+
0.26 TiC
1004 3.43e8
| ] Es
0 L L L e 5 L L B e e e e e 10122
0.20 0.40 0.60 0.80 1.00 1.20 1.40 1.60 1.80 2.00
P11-GBB-plateB
P11-GBB-plateB 31 (0.264) Cm (24:54) 1: Scan ES+
100 370 40967
=1
371
229 273 138 269
o 274993999 315 259353 7372 400 443 499 510
ol 2123 261.265 |7 257 325 = ¢392 500 454497 437 S as7 471474485 2% 510 526 sa7848 65575 595599
L L R LA L LA LLRAN ULLLE UL LR RLRAN LA R RARE) RS LU RALLE LALLE LLLAN ULLLE LARLN LARLE RLLS]

200 220 240 260 280 300 320 340 360 380 400 420 440 460 480 500 520 540 560 580 60O
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M15 (Yellow) \ AN
s

o
Exact Mass: 392,11
M15-GBB-plateB
M15-GBB-plateB 1. Scan ES+
303
1007 9.04e6
g,
D T T T ) T T T T T T T T
. . . . 1.00 1.20 1.40 160 1.80 2.00
M15-GBB-plateB 2: Diode Array
0.22 Range: 3.222
3.0
2.0
)
{ .
1.0
0.1 0.951.01 140 119 142 150 157 1.79
00 T ) T T T T T T T T T ) T T T T T T T T
0.20 0.40 0.60 0.80 1.00 1.20 1.40 1.60 1.80 2.00
W15-GBB-plateB 1: Scan ES+
0.26 TIC
1004 1.69¢8
| ] =
- T e T e T e e e T Time
0.20 0.40 0.60 0.80 1.00 1.20 1.40 1.60 1.80 2.00
M15-GBB-plateB
M15-GBB-plateB 30 (0.255) Cm (25:45) 1: Scan ES+
100+ 301 1.00e7
393
g_
302 3%
276 283 290
265 303 315 343 366 380 590
28~ Y| 7|7 327 401402 435477455 551
o 21{223 A5 435437777 489 493.497 490500 5pg 5467 572 691 y
B miz

200 220 240 260 280 300 320 340 360 380 400 420 440 460 480 500 520 540 560 580 600
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Destination plate llI

A12 (Green)

N/ /N
K/N 7
HN
/
(0]
Exact Mass: 310,18
A12-GBB-C
A12-GBB-C 1: Scan ES+
0.27 311
100+ 7.99e7
0.33
g_
0.47 052
0 T ) T T T T T T T T T ) T T T T T 1 T
0.20 0.40 0.60 0.80 1.00 1.20 1.40 1.60 1.80 2.00
A12-GBB-C 2. Diode Array
a2de+
1.56+17 022 Range: 1.524e+1
1.0e+1
2 E
Ed
5.04
L e o e L I o B B B e
0.20 0.40 0.60 0.80 1.00 1.20 1.40 1.60 1.80 2.00
A12-GBB-C 1: Scan ES+
0.26 TIC
1007 6.11e8
] ES
*---r---r - e e ey Jime
0.20 0.40 0.60 0.80 1.00 1.20 1.40 1.60 1.80 200
A12-GBB-C
A12-GBB-C 30 (0.257) Cm (25:43) 1. Scan ES+
100+ m 542e7
135
$—
418
111
120
..‘)...|....|.‘|.| z
100 120 140
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D20 (Green) OH

N/ /N
W
HN

W
N
Exact Mass: 341,13
D20-GBB-C
D20-GBB-C 1- Scan ES+
342
100+ 5.80e7
g_
0 T 1 T T T 1 T 1 T 1 T 1 T T T 1 T 1 T 1
0.20 0.40 0.60 0.80 1.00 1.20 1.40 1.60 1.80 2.00
D20-GBB-C 2: Diode Array
022 Range: 3.772e+1
3.0e+1]
:) -
2 20+
1.0e+1
L B L o B e 00 L L B B L L e
0.20 040 060 0.80 100 120 1.40 160 180 200
D20-GBB-C 1: Scan ES+
0.25 TIC
1007 4.90e8
0.37
0.49
" =
0.70
*+-+---r-rr---rrrrrrr—————rer—r e Time
0.20 0.40 0.60 0.80 1.00 1.20 1.40 1.60 1.80 2.00
D20-GBB-C
D20-GBB-C 30 (0.257) Cm (25:71) 1: Scan ES+
100 342 3.28e7
] 167 296
200 343
345
165 (7 197 3 385
105 135163 || [ 03383 4o
ol L L S5 e ozats 7ol 57500 37 554583 sussezser

100 120 140 160 180 200 220 240 260 280 200 320 340 360 380 400 420 440 460 480 500 520 540 560 580 600
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K2 (Green)

F

NHCI
o\/O
Exact Mass: 396,08
K2-GBB-C
K2-GBB-C 1: Scan ES+
397
100+ 9.41e7
g_
L B e e o e e L L L AR RS La s sy
0.20 0.40 0.60 0.80 1.00 1.20 1.40 160 1.80 2.00
K2-GBB-C 2 Diode Array
0.22 Range: 9.478
6.0
2 3
4.0
2.0
DG T ) T T T T T T T T T T T T T T T T T T
0.20 0.40 0.60 0.80 1.00 1.20 1.40 160 1.80 2.00
K2-GBB-C 1: Scan ES+
026 TIC
1007 5.0268
0.34
e
045
| ] Ea
>*=---r—-r-—rTrrrrr—rr e Jime
0.20 0.40 0.60 0.80 1.00 1.20 1.40 160 1.80 20
K2-GBB-C
K2-GBB-C 30 (0.257) Cm (25:58) 1: Scan ES+
100+ 397 7 86e7
E 399
135 167
236 400
6 367371
\ 197 262 275287 - e
181 197 200233 | 238 283301 339 349 | 457 491
ol sus) 180 | T JEROT | PR T | e 4T arrasn #1 eos sat sap 5P e gon

100 120 140 160 180 200 220 240 260 280 300 320 340 360 380 400 420 440 460 480 500 520 540 560 580 600
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P24 (Green)

(o) N N
~ /\r/
L
HN

F
Exact Mass: 376,17
P24-GBB-C
P24-GBB-C 1: Scan ES+
377
1001 9.25¢7
g,
0....,....,....,....,....,....,....,....,....,....,....,.‘..‘..‘.|...‘|.‘.. LB N L L L N L L NN |
0.20 0.40 0.60 0.80 1.00 1.20 1.40 1.60 1.80 2.00
P24-GBB-C 2: Diode Array
022 Range: 6.733
6.0
4.0
o
< E
2.0
e L e o LI B L B B B B L o e
0.20 0.40 0.60 0.80 1.00 1.20 1.40 1.60 1.80 2.00
P24-GBB-C 1: Scan ES+
TIC
1004 ek 5.97e8
0.38
b
] B
*t--r—-r-m——r1rr e Jime
0.20 0.40 0.60 0.80 1.00 1.20 1.40 1.60 1.60 20
P24-GBB-C
P24-GBB-C 29 (0.249) Cm (25:61) 1: Scan ES+
1004 T 7.16e7
g_

242

395
ol 108 407 425 g 470477 gpgqs gog 590 gsg 567 594 597
100 120 140 160 180 200 220 240 260 280 300 320 340 360 380 400 420 440 460 480 500 520 540 560 580 600
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H7 (Yellow)

N.__N
/\l//
@N/

HN
I
o
—

Exact Mass: 318,15

H7-GBB-C
H7-GBB-C 1: Scan ES+
3190
1004 2.44e7
g_
L TS B0 o B o L By o S L B L s e s R S
020 040 060 0.80 1.00 120 1.40 160 1.80 200
H7-GBB-C 2. Diode Array
0.22 Range: 1.172e+1
1.0e+1
7.5
2 E
5.0
2.5
L L e o e B B L B e S L L e s m iy
0.20 0.40 0.60 0.80 1.00 1.20 1.40 1.60 1.80 2.00
H7-GBB-C 1: Scan ES+
0.25 TIC
1004 5.29¢8
] Ea
T lime
0.20 0.40 0.60 0.80 1.00 1.20 1.40 1.60 1.80 2.00
H7-GBB-C
H7-GBB-C 29 (0.249) Cm (22.71) 1 Scan ES+
100+ 167 1.38e7
319
435
238
=l 212
165 283
e 17 = il 436
183 209 263 2?8
195 e e 29 on w07 3 M3g0e 525
133 ~ ~| 289 355 379381 399 459 475 497503 925 542550
123 ™ g s 562585 591
0- miz

100 120 140 160 180 200 220 240 260 280 300 320 340 360 380 400 420 440 460 480 500 520 540 560 580 600
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Destination plate IV

B11 (Green) Cl AN
OH
s N/
HN
F
F
Cl
Exact Mass: 419,04
B11-GBB-D
B11-GBB-D 1: Scan ES+
027 421
100+ 41667
= 042045
7
0.75
e L L e o L I i B B L B L ey s ey
0.20 0.40 0.60 0.80 1.00 1.20 1.40 1,60 1.80 2.00
B11-GBB-D 2: Diode Array
0.22 Range: 4.287e+1
4.0e+14
3.0e+13
- 3
<L 2 0e+1
1.0e+1
L L I o e I L L B B B e e e
0.20 0.40 0.60 0.80 1.00 1.20 1.40 1,60 1.80 2.00
B11-GBB-D 1: Scan ES+
0.25 TIC
100+ 9.50e8
. <l 0.42
e L L o o B s e B LR RS wa s i w1
0.20 0.40 0.60 0.80 1.00 1.20 1.40 1,60 8 0
B11-GBB-D
B11-GBB-D 29 (0.249) Cm (24:61) 1: Scan ES+
100+ 420 7.81e7
422
e
g_
23

425

418
S| 434 268

_-388

o 474 494496 522 541543556
100 120 140 160 180 200 220 240 260 280 300 320 340 360 380 400 420 440 460 480 500 520 540 560 580 600

58658
B2
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D16 (Green)

Br
0
NH O
\

Cl
Exact Mass: 442,02

D16-GBB-D
D16-GBB-D 1: Scan ES+
444
1007 3.28e7
g_
o o N B L B B L e AL BN s L B L
0.20 0.40 0.60 0.80 1.00 1.20 1.40 1.60 1.80 2.00
D16-GBB-D 2. Diode Array
022 Range: 2. 565e+1
2.5e+14
2.0e+1
- 1.5e+1
3 3
1.0e+1
5.0
D'G ) T T T T T T T T T ) T T T T T T T T
0.20 0.40 0.60 0.80 1.00 1.20 1.40 1.60 1.80 2.00
D16-GBB-D 1: Scan ES+
0.26 TIC
1004 8.30e8
] B
0 T T T T T T T T T T T T T T T T T T T Time
0.20 0.40 0.60 0.80 1.00 1.20 1.40 1.60 1.80 2.00
D16-GBB-D
D16-GBB-D 30 (0.257) Cm (23:66) 1: Scan ES+
100+ 445 T97e7
443
g_
447
-
163
167
122125 13 151 " o7 233 P2 318320 gy 421 - 493
L2 | e 23237aee27aars | arr | a3 61308367 30 ml ol 1A481ATE 512 617 663565 594596598

100 120 140 160 180 200 220 240 260 280 300 320 540 360 380 400 420 440 460 480 500 520 540 560 580 60O

S87



H5 (Green) o—@
N

N
s N7/
Br
HN
Cl
Exact Mass: 503,04
H5-GBB-D
H5-GBB-D 1: Scan ES+
505
100+ 477e7
$_
G T ) T T T T T T T T T ) T T T T T T T T
0.20 0.40 0.60 0.80 1.00 1.20 1.40 1.60 1.80 2.00
H5-GBB-D 2: Diode Array
022 Range: 4. 744e+1
4.0e+1
3.0e+1]
2 E
2 0e+1
1.0e+1
e L o o L o e L e L L o I s
0.20 0.40 0.60 0.80 1.00 1.20 1.40 1.60 1.80 2.00
H5-GBB-D 1: Scan ES+
0.26 TIC
1001 1.10e9
] B
e ) L B o e o e o e NN EAESS wesns Les s s nas na s s ma s B 111
0.20 0.40 0.60 0.80 1.00 1.20 1.40 1.60 1.80
H5-GBB-D
H5-GBB-D 30 (0.257) Cm (24:64) 1: Scan ES+
100+ 506 B.G2e7
504..
173175
e 508
5
167 380
ky i 3 38t 2ttt 9501?1
127 188190 363385 |
Lo [ || | 8150515 22 5 amazss g 2m3a0s 3 ssodtaes [ Pham azu ' " Jarz 1499 0 s3pean gse goneen

m.
100 120 140 160 180 200 220 240 260 280 200 320 340 360 380 400 420 440 460 480 500 520 540 560 580 600
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L20 (Green) AN =N

(o]

Exact Mass: 385,08

L20-GBB-D
L20-GBB-D 1: Scan ES+
0.27 387
100+
8.16e7
0.23 4 g 32
0.42
g_
G T ) T T T T T T T T T ) T T T T T T T
0.20 0.40 0.60 0.80 1.00 1.20 1.40 1.60 1.80 2.00
L20-GBB-D 2- Diode Array
0.22 Range: 2.134e+1
2.0e+1
1.5e+1
5 E
Ed 1.0e+1
5.0
0.0 L L L L S L L B L L L B L LN L L L B SO L B L L L L L L L L L LN L LRI BN L AL BRI |
0.20 0.40 0.60 0.80 1.00 1.20 1.40 1.60 1.80 2.00
L20-GBB-D 1: Scan ES+
0.26 TIC
1007 80568
0.39
| ] =
O T T T e e e e e e e e e e e Time
0.20 0.40 0.60 0.80 1.00 1.20 1.40 1.60 1.80 2.00
L20-GBB-D
L20-GBB-D 30 (0.257) Cm (24:63) 1: Scan ES+
100+ 386388 5.80e7
389
173175
g_
167 275
N S 402404
165 197 278 384
N M7 135043 77y 213 933 g3 231570 308 316 338340 377 408 425 455460 476486 508508 550, 566578580 995?%71
100 120 140 160 180 200 220 240 260 280 300 320 340 360 380 400 420 440 460 480 500 520 540 560 580 600
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L15 (Yellow)

—
=N
N\ N__
NH

Exact Mass: 363,17

L15-GBB-D
L15-GBB-D 1: Scan ES+
364
1007 1.14e7
g_
L LA L B L L B L L L L B L e
020 0.40 060 0.80 1.00 120 1.40 160 1.80 200
L15-GBB-D 2: Diode Array
0.22 Range: 9.003
6.0
5 E
<L 4.0
2.0
0.0 T T T T T T T T T T T T T e T
0.20 0.40 0.60 0.80 1.00 1.20 1.40 1.60 1.80 2.00
L15-GBB-D 1. Scan ES+
027 TIC
1007 6.84e8
] B
0 T T T T T T T T T T T T T T T T T T Time
0.20 0.40 0.60 0.80 1.00 1.20 1.40 1.60 1.80 2.00
L15-GBB-D
L15-GBB-D 31 (0.266) Cm (27:60) 1: Scan ES+
1001 153 181 2.70e7
392
=]
225 414
197
223
<[ 189[209 7| 233 261 415
h o
438
o 4247452 471484 43503 543.547549 565691

m
100 120 140 160 180 200 220 240 260 280 300 320 340 360 380 400 420 440 460 480 500 520 540 560 580 600
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3. Heat plots

Destination plate |

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24

v 0 2 2 mr R = = I OO mMm mMm O N W p

. Major product formation Medium product formation . No product formation Resynthesized

Destination plate I

T 0 2 2~ R -« — I O mMmMmMOUA® D>

. Major product formation Medium product formation . No product formation Resynthesized

S91



Destination plate llI

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24

T 0 2 2 m R - — I O MmO A @ >

. Major product formation Medium product formation . No product formation Resynthesized

Destination plate IV

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24

T 0 2 2 mr R -« — I O M mMUOA® D>

. Major product formation Medium product formation . No product formation Resynthesized
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4. Statistical reaction analysis

= Major product formation

Medium product formation

m No product formation

Fig. S4. QC results of 1536 wells.
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5. Synthetic procedure and analytical data

To a stirred solution of the corresponding aldehyde (1.0 mmol) in MeOH (1 mL), the amidine (1.0 mmol),
the isocyanide (1.0 mmol) and catalytic amount of Sc(OTf)s (10 mol%) were added. The reaction mixture
was stirred overnight at rt. Afterwards, the solvent was evaporated and the crude product was purified
with column chromatography on silica gel affording the targeted compounds.

Destination plate |
2-(3-chlorophenyl)-N-(4-methoxyphenethyl)-8-methylimidazo[1,2-a]pyridin-3-amine (C13)

Yellow oil (299 mg, 76% yield); *H NMR (500 MHz, CDClz) & 7.99 (s, 1H),
AN 7.70 — 7.65 (m, 1H), 7.58 (d, J = 6.8 Hz, 1H), 7.23 — 7.16 (m, 2H), 7.10 —
1/8—@ 7.05 (m, 2H), 6.87 — 6.79 (m, 3H), 6.57 (t, J = 6.8 Hz, 1H), 3.75 (s, 3H), 3.22
—3.13 (M, 2H), 3.13 — 3.03 (m, 1H), 2.77 (t, J = 6.7 Hz, 2H), 2.57 (s, 3H);
HN 13C NMR (126 MHz, CDClz) & 158.2, 141.7, 136.3, 134.3, 133.6, 130.7,
\\Q\ 129.6,129.5, 127.1, 126.9, 126.8, 126.4, 124.7,122.7, 120.0, 113.9, 111.6,
°\ 55.1, 49.0, 35.7, 16.4; HRMS (ESI) m/z calculated for C23H22CIN3O [M+H]*:

392.1524; found [M+H]*: 392.1519.

N-(4-methoxyphenethyl)-2-(4-nitrophenyl)imidazo[1,2-a]pyridin-3-amine (J21)

O~ Orange oil (202 mg, 52% yield); *H NMR (500 MHz, CDClz) 5 8.16 (d, J = 8.8

Hz, 2H), 8.02 (d, J = 8.8 Hz, 2H), 7.80 (d, J = 6.8 Hz, 1H), 7.53 (d, J = 9.1

Hz, 1H), 7.22 — 7.13 (m, 3H), 6.92 (d, J = 8.5 Hz, 2H), 6.77 (t, J = 6.7 Hz,

1H), 3.85 (s, 3H), 3.30 (dd, J = 6.4 Hz, 2H), 3.15 (t, J = 6.2 Hz, 1H), 2.91 (t,

HN J = 6.4 Hz, 2H); 13C NMR (126 MHz, CDCls) & 158.6, 146.4, 141.9, 140.8,

NS 133.2, 130.5, 129.9, 127.6, 126.9, 124.8, 123.9, 122.4, 117.9, 114.3, 112.3,

ON s 55.3, 49.1, 35.6; HRMS (ESI) m/z calculated for Cz2Hz0N4O3 [M+H]*:
389.1608; found [M+H]*: 389.1608.

2-(pyridin-3-yl)-N-(thiophen-2-yImethyl)-5-(trifluoromethyl)imidazo[1,2-a]pyridin-3-amine (O4)

Yellow solid (202 mg, 54% yield), M.P.= 156 — 157 °C; 'H NMR (500 MHz, CDCls)

=N =\ 09.50-9.34 (m, 1H), 8.69 — 8.52 (m, 1H), 8.46 (dt, J = 7.9, 2.0 Hz, 1H), 7.78 (d,

S N& J =8.9 Hz, 1H), 7.48 — 7.33 (m, 2H), 7.25 — 7.11 (m, 2H), 6.98 — 6.82 (m, 2H),

NH 4.21 (d, J =5.4 Hz, 2H), 3.51 (d, J = 5.4 Hz, 1H); & 13C NMR (126 MHz, CDCls3) &

CFs 148.9, 148.6, 142.8,140.4, 136.7, 134.5,129.6, 127.4, 126.7, 126.3, 125.4, 124.8

</ES (q, J = 35.3 Hz), 123.4, 122.5, , 121.9, 120.9 (q, J = 271.6 Hz),114.6 (q, J = 6.0

_ Hz), 47.0; HRMS (ESI) m/z calculated for CisHi1sF3N4S [M+H]*: 375.0886; found
[M+H]*: 375.0883.

Destination plate Il

2-(naphthalen-1-yl)-N-(thiophen-2-yImethyl)-5-(trifluoromethyl)imidazo[1,2-a]pyridin-3-amine
(C9)

Yellow oil (313 mg, 74% yield); *H NMR (500 MHz, CDClz) 6 8.02 (d, J = 8.1
NN Hz, 1H), 7.97 — 7.91 (m, 2H), 7.83 (d, J = 8.9 Hz, 1H), 7.74 (dd, J = 7.1, 1.3 Hz,
N Q 1H), 7.60 — 7.55 (m, 1H), 7.54 — 7.45 (m, 2H), 7.40 (d, J = 7.1 Hz, 1H), 7.23 -
7.17 (m, 1H), 7.04 (dd, J = 5.1, 1.2 Hz, 1H), 6.72 (dd, J = 5.1, 3.4 Hz, 1H), 6.45

cF, MNH (d, J = 2.7 Hz, 1H), 3.84 (d, J = 5.5 Hz, 2H), 3.27 (t, J = 5.5 Hz, 1H); 13C NMR
(126 MHz, CDCls) & 142.3, 141.2, 139.9, 133.8, 131.7, 131.2, 129.0, 128.5,

=~ 128.4, 128.1, 126.6, 126.3, 125.9, 125.8, 125.7, 125.3, 125.0, 122.3, 121.3,

S 120.96 (q, J = 271.5 Hz), 114.40 (q, J = 6.3 Hz), 47.3; HRMS (ESI) m/z

calculated for C23H16F3NsS [M+H]*": 424.1090; found [M+H]*: 424.1091.
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methyl (2-(4-methoxyphenyl)imidazo[1,2-a]pyrazin-3-yl)phenylalaninate (D1)

2~ _N /
NH
@:Sso

\

Yellow oil (241 mg, 60% yield); *H NMR (500 MHz, CDCls) 5 8.89 (s, 1H),
7.78 —7.70 (m, 4H), 7.36 — 7.27 (m, 3H), 7.21 — 7.14 (m, 2H), 6.97 — 6.88
(m, 2H), 3.98 — 3.92 (m, 1H), 3.86 (s, 3H), 3.80 — 3.73 (m, 1H), 3.52 (s,
3H), 3.15 (dd, J = 13.7, 4.9 Hz, 1H), 2.99 (dd, J = 13.7, 8.5 Hz, 1H); *C
NMR (126 MHz, CDCl3) 6 173.7, 159.2, 142.4, 138.2, 136.3, 136.2, 129.1,
128.4, 128.4, 126.9, 125.4, 124.4, 115.5, 113.8, 60.7, 55.0, 51.9, 39.4;
HRMS (ESI) m/z calculated for CisHi14IN3O [M+H]*: 403.1765; found
[M+H]*: 403.1774.

N-(3,4-dimethoxybenzyl)-6-iodo-2-phenethylimidazo[1,2-a]pyridin-3-amine (F17)

=N
s N7/
HN

Light yellow solid (220 mg, 43% vyield), M.P.= 124 — 125 °C; 'H NMR (500
MHz, CDCl3) 6 7.98 (s, 1H), 7.26 — 7.14 (m, 5H), 7.12 — 7.06 (m, 2H), 6.78
(d, J=8.2 Hz, 1H), 6.67 (dd, J = 8.2, 2.0 Hz, 1H), 6.61 (d, J = 2.0 Hz, 1H),
3.87 (s, 3H), 3.80 (s, 3H), 3.78 (s, 2H), 3.00 (t, J = 7.5 Hz, 2H), 2.87 (t, J =
7.5Hz, 2H), 2.74 (s, 1H); 13C NMR (126 MHz, CDCI3) 8 149.0, 148.6, 141.9,
139.9,138.8,131.7, 130.9, 128.5, 128.4, 127.6, 126.0, 125.8, 120.6, 117.9,
111.4,111.1, 74.0, 55.9, 52.9, 35.6, 29.5.; HRMS (ESI) m/z calculated for
C24H24IN3O2 [M+H]*: 514.0986; found [M+H]*: 514.0985.

2-(1H-indazol-6-yl)-N-(pyridin-3-yImethyl)-6-(trifluoromethyl)imidazo[1,2-a]pyridin-3-amine (F23)

N
N
=N /
N_/
FoC
NH
7\

White solid (130 mg, 32% yield), M.P.= 236 — 238 °C; 'H NMR (500 MHz,
DMSO-ds) 6 13.16 (s, 1H), 8.57 (s, 1H), 8.42 — 8.34 (m, 3H), 8.09 (d, J =
1.4 Hz, 1H), 8.05 (dd, J = 8.4, 1.4 Hz, 1H), 7.83 (d, J = 8.4 Hz, 1H), 7.68
—7.61 (m, 2H), 7.34 (dd, J = 9.3, 1.7 Hz, 1H), 7.23 (dd, J = 7.9, 4.7 Hz,
1H), 5.76 (t, J = 6.2 Hz, 1H), 4.17 (d, J = 6.2 Hz, 2H); 13C NMR (126 MHz,
DMSO-ds) 6 149.4 (d, J = 13.3 Hz), 148.4 (d, J = 13.5 Hz), 140.4, 140.0,
136.1, 135.9 (d, J = 24.3 Hz), 134.9, 133.4, 131.5, 127.8, 124.0 (d, J =
270.4 Hz), 123.3, 122.6, 122.2, 120.5, 119.6, 119.1, 117.7 (d, J = 24.9
Hz), 113.9 (d, J = 33.5 Hz), 107.8 (d, J = 12.8 Hz), 48.8; HRMS (ESI) m/z

calculated for C21HisFsNe [M+H]*: 409.1383; found [M+H]*: 409.1382.

N-benzyl-6-(3-phenoxyphenyl)imidazo[2,1-b]thiazol-5-amine (J19)

Yellow oil (120 mg, 30% vield); *H NMR (500 MHz, CDCls) & 7.66 (d, J =
7.7 Hz, 1H), 7.59 (t, J = 2.0 Hz, 1H), 7.41 — 7.19 (m, 8H), 7.12 — 7.00 (m,
3H), 6.95 — 6.89 (m, 2H), 6.60 (d, J = 4.5 Hz, 1H), 4.11 (s, 2H); 13C NMR
(126 MHz, CDCls) & 157.4, 157.4, 145.1, 139.0, 136.3, 136.1, 129.9,
129.7, 128.7, 128.2, 128.1, 127.6, 123.1, 121.1, 118.8, 117.4, 116.7,
116.5, 111.8, 53.3.; HRMS (ESI) m/z calculated for C24H1sNzOS [M+H]*:
398.1322; found [M+H]*: 398.1319.

(3-([1,1'-biphenyl]-2-ylamino)-2-(5-bromo-2-methoxyphenyl)imidazo[1,2-a]pyridin-8-yl)methanol

(K14)
White solid (462 mg, 92% yield), M.P.= 217 — 218 °C; *H NMR (500 MHz,
HO DMSO-de) 6 6 7.90 (d, J = 6.8 Hz, 1H), 7.73 (d, J = 2.6 Hz, 1H), 7.62 — 7.50
-0 (m, 4H), 7.48 — 7.39 (m, 2H), 7.34 (d, J = 6.8 Hz, 1H), 7.12 (d, J = 7.3 Hz,
AN 1H), 7.06 — 6.95 (m, 2H), 6.92 (d, J = 9.0 Hz, 1H), 6.81 (t, J = 7.3 Hz, 1H),
s N7 6.67 (s, 1H), 5.84 (d, J = 8.1 Hz, 1H), 5.43 (t, J = 5.7 Hz, 1H),4.92 (d, J =5.7

NH Br Hz, 2H), 3.21 (s, 3H); 1°C NMR (126 MHz, DMSO-ds) d 155.0, 141.6, 140.1,
138.6, 133.2, 133.0, 132.2, 131.4, 131.2, 130.5, 129.3, 128.9, 128.6, 127.9,
O 127.4, 125.1, 121.8, 121.6, 121.4, 120.2, 119.2, 113.6, 112.1, 58.2, 55.2;
HRMS (ESI) m/z calculated for C27H22BrNsO2 [M+H]*: 500.0968; found

[M+H]*: 500.0963.
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3-(6-bromo-3-((thiophen-2-ylmethyl)amino)imidazo[1,2-a]pyridin-2-yl)phenol (M3)

=N
N_/
Br X
HN
S
S
—

Yellow solid (260 mg, 65% vyield), M.P.= 199 — 201 °C; 'H NMR (500
OH  MHz, DMSO-ds) & 9.45 (s, 1H), 8.30 (s, 1H), 7.67 — 7.60 (m, 2H), 7.41
(d, J = 9.4 Hz, 1H), 7.36 (d, J = 5.0 Hz, 1H), 7.28 — 7.16 (m, 2H), 6.93 —
6.86 (m, 1H), 6.85 (s, 1H), 6.76 — 6.68 (m, 1H), 5.56 (t, J = 6.2 Hz, 1H),
4.29 (d, J = 6.2 Hz, 2H); 13C NMR (126 MHz, DMSO-ds) 8 157.5, 142.8,
138.6, 135.3, 135.0, 129.4, 126.8, 126.6, 126.4, 125.9, 125.5, 123.1,
117.8, 117.4, 114.4, 113.5, 105.3, 45.6; HRMS (ESI) m/z calculated for
C1sH14BrNzOS [M+H]*: 400.0114; found [M+H]*: 400.0110.

2-(4-nitrophenyl)-N-(2,4,4-trimethylpentan-2-yl)imidazo[1,2-a]pyridin-3-amine (P6)

Orange solid (236 mg, 64% yield), M.P.= 159 — 161 °C; 1H NMR (500 MHz,

N O CDCl3) 8 8.32 —8.26 (m, 2H), 8.23 — 8.17 (m, 3H), 7.55 (d, J = 9.0 Hz, 1H),
“ N&N& 7.23-7.16 (m, 1H), 6.83 (t, J = 6.8 Hz, 1H), 3.15 (s, 1H), 1.63 (s, 2H), 1.06
HN

Destination plate IlI

(3-((4-bromobenzyl)ami

HO /
(o} o—
=N
s N7
NH

(s, 9H), 0.99 (s, 6H); 13C NMR (126 MHz, CDCI3) 6 146.7, 142.5, 142.2,
137.4, 128.6, 124.9, 124.5, 123.5, 123.4, 117.7, 111.9, 61.1, 57.2, 31.8,
31.8, 29.1; HRMS (ESI) m/z calculated for C21H26N4O2 [M+H]*: 367.2129;
found [M+H]*: 367.2123.

no)-2-(2,3-dimethoxyphenyl)imidazo[1,2-a]pyridin-8-yl) methanol (J14)

Light yellow solid (371 mg, 80% yield), M.P.= 71 — 72 °C; *H NMR (500 MHz,
CDClIs) 6 8.02 (d, J =6.8 Hz, 1H), 7.22 (dd, J = 7.9, 1.5 Hz, 1H), 7.17 — 7.09
(m, 3H), 7.04 (d, J = 6.8 Hz, 1H), 6.91 (dd, J = 8.1, 1.5 Hz, 1H), 6.85 (m, 2H),
6.79 (t, J = 6.8 Hz, 1H), 5.04 (s, 2H), 4.81 (t, J = 7.0 Hz, 1H), 4.57 (s, 1H),
3.93 (s, 3H), 3.88 (d, J = 7.0 Hz, 2H), 3.58 (s, 3H); 13C NMR (126 MHz, CDCls)
0152.4,145.2,140.7,137.9, 131.8, 131.0, 129.5, 129.4, 128.0, 127.5, 124.8,
123.1,121.4,121.1,120.8,111.7,111.3, 62.1, 61.3, 55.8, 51.4.; HRMS (ESI)
m/z calculated for C23H22BrN3Os [M+H]*: 468.0917; found [M+H]*: 468.0915.

(E)-2-(3-((7-methoxy-2-styrylimidazo[1,2-a]pyrimidin-3-yl)amino)phenyl)acetonitrile (K8)

7~

NC

Yellow solid (160 mg, 42% yield), M.P.= 185 — 186 °C; *H NMR (500
MHz, CDCls) 5 7.89 (d, J = 7.3 Hz, 1H), 7.68 (s, 1H), 7.58 — 7.50 (m,
2H), 7.48 — 7.43 (m, 1H), 7.43 — 7.31 (m, 5H), 7.26 — 7.21 (m, 1H), 6.76
(d, J=15.8 Hz, 1H), 6.28 (d, J = 7.3 Hz, 1H), 4.20 (d, J = 5.8 Hz, 2H),
4.01 (s, 3H), 3.59 (t, J = 6.1 Hz, 1H); 3C NMR (126 MHz, CDClIs) &
163.3, 144.8, 140.6, 137.2, 135.3, 132.8, 131.7, 131.4, 131.2, 130.2,
129.4, 128.6, 127.6, 126.4, 123.9, 118.5, 117.0, 112.7, 100.2, 54.3,
53.0; HRMS (ESI) m/z calculated for C23sH19NsO [M+H]*: 382.1662;
found [M+H]*: 382.1659.

methyl (5-(2-chloro-6-fluorophenyl)-1H-imidazo[1,2-b][1,2,4]triazol-6-yl)alaninate (M23)

Cl

Yellow oil (172 mg, 51% yield); *H NMR (500 MHz, CDCIz) 6 7.56 (s, 1H), 7.47
—7.29 (m, 2H), 7.15 (t, J = 8.4 Hz, 1H), 4.49 — 4.24 (m, 1H), 4.01 (d, J = 9.3
Hz, 1H), 3.59 (s, 3H), 1.39 (d, J = 7.0 Hz, 3H); *3C NMR (126 MHz, CDCls) &
174.3,161.1 (d, J = 250.9 Hz), 152.6, 148.2, 135.9 (d, J = 3.0 Hz), 131.2 (d, J
= 9.6 Hz), 125.8 (d, J = 3.4 Hz), 124.2, 117.3 (d, J = 18.1 Hz), 1145 (d, J =
22.7 Hz), 107.5, 53.6, 52.1, 19.0; HRMS (ESI) m/z calculated for
C14H13CIFNsO2 [M+H]*: 338.0815; found [M+H]*: 338.0811.
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2-(3-methoxyphenyl)-5-methyl-N-(1-phenylethyl)imidazo[1,2-a]pyridin-3-amine (N14)

0_
=N
Qw
NH

Yellow oil (230 mg, 64% vyield); *H NMR (500 MHz, CDClz) & 7.49 — 7.42 (m,
2H), 7.39 (d, J = 8.9 Hz, 1H), 7.29 (t, J = 7.9 Hz, 1H), 7.23 — 7.09 (m, 5H), 7.00
—6.91 (m, 1H), 6.86 (dd, J = 7.9, 2.2 Hz, 1H), 6.37 (d, J = 6.7 Hz, 1H), 4.12 (q,
J = 6.6 Hz, 1H), 3.82 (s, 3H), 3.50 (s, 1H), 2.90 (s, 3H), 1.13 (d, J = 6.6 Hz, 3H);
13C NMR (126 MHz, CDCl3) d 159.5, 143.7, 143.0, 139.1, 136.3, 135.9, 129.1,
128.3,127.2,126.5,126.4,124.2,120.0,115.4,113.6, 113.5, 112.6, 58.5, 55.1,
21.7, 20.5; HRMS (ESI) m/z calculated for C23H23NsO [M+H]*: 358.1914; found
[M+H]*: 358.1910.

2-(furan-2-yl)-6-iodo-N-(p-tolyl)imidazo[1,2-a]pyridin-3-amine (N19)

ZN=N ~ White solid (178 mg, 60% yield), M.P. > 300 °C; 'H NMR (500 MHz, DMSO-
PN Nw ds) 8 & 8.15 (s, 1H), 7.98 (s, 1H), 7.75 — 7.69 (m, 1H), 7.51 — 7.41 (m, 2H),
NH

=

6.94 (d, J = 8.2 Hz, 2H), 6.64 (d, J = 3.3 Hz, 1H), 6.57 — 6.51 (m, 1H), 6.40 (d,
J = 8.2 Hz, 2H), 2.16 (s, 3H); 13C NMR (126 MHz, DMSO-ds) & 147.9, 143.0,
142.8, 140.4, 132.5, 130.9, 129.9, 129.8, 127.3, 127.3, 118.8, 118.5, 113.1,
111.7, 108.3, 76.5, 20.1; HRMS (ESI) m/z calculated for CisH1aIN3O [M+H]*:
416.0254; found [M+H]*: 416.0252.

N-(1-(4-fluorophenyl)propyl)-2-isobutylimidazo[1,2-a]pyrimidin-3-amine (N22)

F

Yellow oil (190 mg, 58% yield); *H NMR (500 MHz, CDCls3) 8 8.43 — 8.27 (m, 1H),
8.16 (dd, J=6.7, 2.1 Hz, 1H), 7.32 - 7.16 (m, 2H), 7.06 — 6.85 (m, 2H), 6.67 (dd,
J = 6.8, 4.1 Hz, 1H), 3.92 (t, J = 5.8 Hz, 1H), 3.44 (s, 1H), 2.57 — 2.44 (m, 2H),
2.28 — 2.14 (m, 1H), 2.01 — 1.87 (m, 1H), 1.87 — 1.73 (m, 1H), 0.94 (d, J = 6.6
Hz, 3H), 0.91 (d, J = 6.6 Hz, 3H), 0.87 (t, J = 7.4 Hz, 3H); 3C NMR (126 MHz,
CDClz) 6 161.9 (d, J = 245.9 Hz), 147.9, 144.3, 141.6, 138.5 (d, J = 3.2 Hz),
129.6, 128.64 (d, J = 8.0 Hz), 123.4, 115.1 (d, J = 21.2 Hz), 107.2, 64.7, 36.2,
29.4, 28.3, 22.5, 10.7; HRMS (ESI) m/z calculated for CioH23FN4 [M+H]+:
327.1980; found [M+H]+: 327.1977.

methyl (5-(2,6-dichlorophenyl)-1H-imidazo[1,2-b][1,2,4]triazol-6-yl)phenylalaninate (O16)

Cl

N N

¢ \r//
N’N

H NHCI

(o)
o\

Yellow oil (123 mg, 25% yield); *H NMR (500 MHz, CDCl3) 6 7.52 — 7.39 (m,
2H), 7.39 — 7.28 (m, 2H), 7.23 — 7.11 (m, 3H), 7.11 — 6.94 (m, 2H), 4.55 —
4.39 (m, 1H), 3.96 (d, J = 9.0 Hz, 1H), 3.51 (s, 3H), 3.15 — 2.92 (m, 2H); *3C
NMR (126 MHz, CDCls) & 173.0, 152.3, 147.7, 137.5, 137.2, 135.9, 131.2,
129.1, 128.3, 128.2, 127.5, 126.7, 123.4, 111.0, 59.1, 51.9, 39.3; HRMS
(ESI) m/z calculated for C20H17CI2NsO2 [M+H]*: 430.0832; found [M+H]":
430.0830.

Destination plate IV

3-(6-bromo-3-((3-isopropoxypropyl)amino)imidazo[1,2-a]pyridin-2-yl)phenol (C14)

Light yellow solid (350

OH

—

Br

mg, 87% yield), M.P.= 131 — 133 °C; 'H NMR (500 MHz, CDClz) & 8.22 (s, 1H),
7.73 (s, 1H), 7.45(d, J=9.5Hz, 1H), 7.35(d, J = 7.7 Hz, 1H), 7.32 - 7.23
(m, 1H), 7.16 (d, J = 9.5 Hz, 1H), 6.82 (d, J = 7.9 Hz, 1H), 3.83 — 3.49 (m,
4H), 3.12 (d, J = 5.9 Hz, 2H), 1.89 — 1.78 (m, 2H), 1.20 (d, J = 6.1 Hz,

& . 13
TN u/\/\oj\ 6H); 13C NMR (126 MHz, CDCI3) 6 157.5, 139.6, 135.8, 134.4, 129.8,

127.5, 127.0, 122.6, 118.1, 117.7, 115.5, 114.9, 106.9, 71.9, 66.4, 46.3,
30.3, 22.1; HRMS (ESI) m/z calculated for CioH22BrNzO2 [M+H]*:
404.0968; found [M+H]*: 404.0965.
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(E)-N-(4-bromobenzyl)-5-methyl-2-styrylimidazo[1,2-a]pyridin-3-amine (D9)

Light yellow solid (372 mg, 89% vyield), M.P.= 234 — 235 °C; *H NMR (500
MHz, DMSO-ds) 6 7.55 (d, J = 8.3 Hz, 2H), 7.43 -7.32 (m, 8H), 7.30 — 7.25
(m, 1H), 7.23 (d, J = 16.2 Hz, 1H), 6.86 — 6.75 (m, 2H), 5.35 (t, J = 6.5 Hz,
1H), 4.13 (d, J = 6.5 Hz, 2H), 2.97 (s, 3H); **C NMR (126 MHz, DMSO-ds)
0 141.3, 138.8, 137.8, 136.6, 131.2, 130.8, 130.3, 129.0, 128.8, 127.8,
126.3, 122.0, 120.4, 119.4, 117.0, 114.7, 112.7, 54.4, 18.8; HRMS (ESI)
m/z calculated for C23H20BrNs [M+H]*: 418.0913; found [M+H]*: 418.0911.

Br

methyl (2-(4-hydroxyphenyl)imidazo[1,2-a]pyridin-3-yl)tryptophanate (K19)

Yellow solid (389 mg, 91% yield), M.P.= 131 — 132 °C; H NMR (500 MHz,

AN oy MeOD-ds)57.92(d, J = 6.8 Hz, 1H), 7.45 (d, J = 8.6 Hz, 2H), 7.29 - 7.16 (m,
\ Nf@ 3H), 7.15 — 7.03 (m, 1H), 7.03 — 6.91 (m, 2H), 6.84 (t, J = 7.5 Hz, 1H), 6.67
0 \H — 6.52 (m, 3H), 3.83 (dd, J = 8.2, 5.9 Hz, 1H), 3.26 (s, 3H), 3.19 — 2.97 (m,
. 2H); 3C NMR (126 MHz, MeOD-ds) & 175.5, 159.6, 139.3, 138.0, 131.0,
7 “NH 130.8, 129.9, 128.3, 125.9, 125.8, 124.9, 122.6, 121.1, 119.9, 119.1, 116.8,

115.4,113.5, 112.3, 110.8, 61.3, 52.5, 30.4; HRMS (ESI) m/z calculated for
Ca25H22N4O3 [M+H]*: 427.1765; found [M+H]*: 427.1761.

6-bromo-2-(2,3-dimethoxyphenyl)-N-(1,2-diphenylethyl)imidazo[1,2-a]pyridin-3-amine (P13)

—o o— Yellow oil (303 mg, 57% yield); *H NMR (500 MHz, CDClz) 5 7.43 — 7.39

N (m, 1H), 7.35 — 7.26 (m, 4H), 7.19 (d, J = 7.0 Hz, 2H), 7.10 — 6.97 (m,

p 3H), 6.96 — 6.86 (M, 5H), 6.83 (dd, J = 7.9, 1.7 Hz, 1H), 4.77 (d, J = 9.6

Br- XN Hz, 1H), 3.94 (s, 3H), 3.88 — 3.79 (m, 1H), 3.53 (s, 3H), 3.13 — 2.96 (m,

NH 2H); 13C NMR (126 MHz, CDCls) 8 152.3, 145.4, 142.5, 140.0, 139.2,

134.0, 129.4, 128.4, 128.3, 127.8, 127.2, 127.1, 126.6, 126.5, 126.4,

Q 124.6, 123.0, 122.8, 117.8, 111.3, 106.2, 64.4, 61.3, 55.8, 43.3: HRMS

O (ESI) m/z calculated for C29H26BrNsO2 [M+H]*: 528.1281; found [M+H]*:
528.1282.
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2-(3-chlorophenyl)-N-(4-methoxyphenethyl)-8-methylimidazo[1,2-a]pyridin-3-

'H and 13C NMR spectra
amine (C13)
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N-(4-methoxyphenethyl)-2-(4-nitrophenyl)imidazo[1,2-a]pyridin-3-amine (J21)
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2-(pyridin-3-yl)-N-(thiophen-2-yImethyl)-5-(trifluoromethyl)imidazo[1,2-a]pyridin-

3-amine (04)
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Destination plate Il

2-(naphthalen-1-yl)-N-(thiophen-2-yImethyl)-5-(trifluoromethyl)imidazo[1,2-

alpyridin-3-amine
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methyl (2-(4-methoxyphenyl)imidazo[1,2-a]pyrazin-3-yl)phenylalaninate (D1)
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N-(3,4-dimethoxybenzyl)-6-iodo-2-phenethylimidazo[1,2-a]pyridin-3-amine (F17)
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2-(1H-indazol-6-yl)-N-(pyridin-3-ylmethyl)-6-(trifluoromethyl)imidazo[1,2-

alpyridin-3-amine (F23)
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N-benzyl-6-(3-phenoxyphenyl)imidazo[2,1-b]thiazol-5-amine (J19)
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(3-([1,1'-biphenyl]-2-ylamino)-2-(5-bromo-2-methoxyphenyl)imidazo[1,2-

alpyridin-8-yl)methanol (K14)
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3-(6-bromo-3-((thiophen-2-ylmethyl)amino)imidazo[1,2-a]pyridin-2-yl)phenol

(M3)
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2-(4-nitrophenyl)-N-(2,4,4-trimethylpentan-2-yl)imidazo[1,2-a]pyridin-3-amine

(P6)
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Destination plate Ill

(3-((4-bromobenzyl)amino)-2-(2,3-dimethoxyphenyl)imidazo[1,2-a]pyridin-8-yl)
methanol (J14)
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(E)-2-(3-((7-methoxy-2-styrylimidazo[1,2-a]pyrimidin-3-

ylamino)phenyl)acetonitrile (K8)
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methyl (5-(2-chloro-6-fluorophenyl)-1H-imidazo[1,2-b][1,2,4]triazol-6-yl)alaninate
(M23)
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2-(3-methoxyphenyl)-5-methyl-N-(1-phenylethyl)imidazo[1,2-a]pyridin-3-amine

(N14)
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2-(furan-2-yl)-6-iodo-N-(p-tolyl)imidazo[1,2-a]pyridin-3-amine (N19)
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N-(1-(4-fluorophenyl)propyl)-2-isobutylimidazo[1,2-a]pyrimidin-3-amine (N22)
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(5-(2,6-dichlorophenyl)-1H-imidazo[1,2-b][1,2,4]triazol-6-

yl)phenylalaninate (O16)

methyl
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Destination plate IV

3-(6-bromo-3-((3-isopropoxypropyl)amino)imidazo[1,2-a]pyridin-2-yl)phenol
(C14)
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(E)-N-(4-bromobenzyl)-5-methyl-2-styrylimidazo[1,2-a]pyridin-3-amine (D9)
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methyl (2-(4-hydroxyphenyl)imidazo[1,2-a]pyridin-3-yl)tryptophanate (K19)
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amine (P13)

Roor
6
TT°E
6T
8'€
%m.o

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
f1 (ppm)

8.0

€eer —

855 —

PETI —
vbr9 —

SL°9L N

00°2L
STLL /

€2°90T —

8TTTT /

08°L1T
[4:x44]
96221
6S°vCT

6€°9CT
#5921
65°9CT
orLTt
ozzt

0821~
€€'8CT “\
Tv'821

P'6CT

86°EET \
0T'6ET —
T0°0¥T '

0szvT
6€°SHT ~—

STTST —

b WWW sl OO

T T T T T T
150 140 130 120 110 100 90 80
f1 (ppm)

T
160

S123



6. Protein expression and purification

To facilitate protein crystallization, we genetically truncated the full length human Menin (residues 1-
610) by deleting an unstructured loop(residues 460-519), and a flexible tail at C terminal(residues 585-
610). Menin gene was subcloned into the pETM11 vector (EMBL), which encodes a TEV cleavage site
after the N-terminal His6 tag, by Hindlll and Ncol restriction sites. The recombinant gene was expressed
in E. coli BL21(DE3), and cultured in Terrific Broth medium at 37 °C to an O.D.s00 of 1.0-1.2. After
induction for 16h with 0.4 mM IPTG(Isopropyl B-D-1-thiogalactopyranoside) at 18 °C , the cells were
collected by centrifugation and pellets were resuspended in lysis buffer(50 mM Tris-HCI, pH 8.0; 200
mM NaCl; 20 mM imidazole; 5% glycerol; 3 mM 2-mercaptoethanol), followed by sonication. The debris
were then removed by ultracentrifugation(18,000 g for 60 min at 4°C), resultant supernatant was load
onto a HisTrap FF column (GE Healthcare). The main Menin protein peak started to appear at an
imidazole concentration around 180 mM, and fractions were pooled together for dialysis to get rid of the
high imidazole. TEV protease was then added to remove the His6-TEV tag. After 7 h digestion, Menin
protein was further purified by gel-filtration using a HiLoad 16/60 Superdex 75 column (GE Healthcare)
equilibrated with buffer A (20 mM Tris-HCI, pH 8.0; 200 mM NaCl; 1 mM TCEP). The purified protein
was concentrated to 20 mg/mL and stored at -80 °C for later use.

7. Crystallization

Menin was crystallized by sitting-drop vapour diffusion with a concentration of 20 mg/mL at 4 °C. An
initial screening through the JCSG plus and PACT premier (Molecular Dimensions) commercial kits
were applied, and small needle-like crystals formed after 3 weeks in the well contains 100 mM Bis-Tris
propane, pH 7.5, 200 mM KSCN, 20% (w/v) PEG 3350. Further optimization showed replacing
PEG3350 by PEG8000 at 16% (w/v) can create bigger crystals. The crystal was soaked into mother
liquor containing 5% DMSO with a final ligand concentration of 5 mM, after 2h, 4h or overnight
incubation, crystals were transferred to the mother liquor mixed with 20% (v/v) ethylene glycol and flash-
frozen in liquid nitrogen for later data collection (Table S1). The PDB ID is 6S2K.

Table S1. Data collection and refinement statistics.

Menin with Plate | - J21

Wavelength
Resolution range
Space group

Unit cell

Total reflections
Unique reflections
Multiplicity
Completeness (%)
Mean I/sigma(l)
Wilson B-factor

R-merge

1.0 A(12.398 keV)

47.04 -3.10 (3.459 - 3.10)
P212121

84.399 101.31 126.842 90 90 90
73438(3296)

19448(1567)

3.78

94.89 (97.51)

1.96

36.66

21.2
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R-meas 27.3

R-pim 17.9

CC1/2 0.97
Reflections used in refinement 15515 (1567)
Reflections used for R-free 752 (71)
R-work 0.4518 (0.3953)
R-free 0.4583 (0.3935)
Number of non-hydrogen atoms 3763
Macromolecules 3734

Ligands 29

Protein residues 471
RMS(bonds) 0.014
RMS(angles) 1.87
Ramachandran favored (%) 87.64
Ramachandran allowed (%) 11.06
Ramachandran outliers (%) 1.30

Rotamer outliers (%) 3.56
Clashscore 10.35

Average B-factor 29.47
Macromolecules 29.41

Ligands 37.54

8. DSF screening assay

For the ligand stock preparation of DSF (differential scanning fluorimetry) screening assay, the GBB
reaction mixtures inside the 384 well plates were mixed properly with 10 uL DMSO as an initial stock. 1
pL condensed stock was further diluted 25 times with DMSO to get a rough ligand concentration of 2
mM, considering an ideal yield (100%) for the GBB reactions. Purified Menin 2.5 mL in buffer A at the
concentration of 0.2 mg/ml was carefully mixed with 1puL Sypro-Orange dye at rt until solution get
homogeneous. Then in a 96-well plate, 2.5 pL diluted ligand was mixed with 22.5 pL dye labeled Menin,
the plate was then slowly heated up from 20 °C to 80 °C in 30 min via a Q-PCR equipment (Bio-Rad
CFX96™ Real-Time System). Fluorescence changes were monitored and recorded, hits that increased
Menin Tm by 0.5 °C compared to the control were selected as positive ligands. By DSF screening of
1536 wells, 10 hits were found which were then resynthesized in mmol scale and purified to be measured
by MST (Scheme S1).
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Scheme S1. Structure of the hits from DSF screening.

9. MST binding assay

The purified compounds tested in the microscale thermophoresis (MST) assay were prepared in DMSO
to acquire a 100 mM ligand stocks initially, for the binding test, stock was further diluted by mixing 1 pL
compound with 49 pL PBS-T (0.05% Tween 20) to have a 2 mM ligand stock as the starting point. The
serial dilution began with transferring 10 pL ligand of 2 mM in tube 1, and then followed a two-fold serial
dilution procedure from tube 2 until 16 by mixing with PBS-T buffer. Menin protein with His tag before
TEV digestion was purified and diluted to 200 nM in PBS-T(0.05% Tween 20) buffer, 100 pL protein
was then mixed with 100 pL Red-tris-NTA Dye (NanoTemper) solution which prediluted to 100 nM, the
mixture was incubated at room temperature for 30 min, after another 15 min centrifugation at 140,000g,
the labeled protein was ready to use. Adding 10 uL labeled protein to the PCR tubes from 1 to 16, mixing
properly before the standard treated capillaries (NT.115, NanoTemper) withdrew it. All the 16 capillaries
were load into MST (Monolith NT.115 Labelled), and the Kaq values between protein and ligands were
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calculated based on the MST traces in a ligand concentration range from 1 mM to 30 nM. Finally, out of
10 hits found by DSF, 3 hits were validated by MST binding assay (Fig. S8).
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Plate IIl - O16 Kda = 156.5 + 2.5 uyM
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Fig. S8. MST validated compounds.
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