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Supplementary Materials and Methods

1. Isocyanide synthesis
All isocyanides were prepared in house by either performing the Ugi (42-45), Hoffman (46, 47) or our
described Leukart-Wallach reductive amination procedure (48) (fig. S1).
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Fig. S1. Isocyanide syntheses.

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. Nanomole-scale automated chemistry

2.2.1. Stock solution preparation
Stock solutions of formylphenyl boronic acids were prepared as 0.5 M, Al in ethylene glycol/2-
methoxyethanol (2:3), A2 in ethylene glycol/2-methoxyethanol (1:2), A3 in 2-methoxyethanol.

Stock solutions of aminophenyl boronic acids were prepared as 0.5 M, B1 and B2 in 2-
methoxyethanol, B3 in ethylene glycol/2-methoxyethanol (1:1). N(Et)z (1 eq) was added to B3 stock
solution in order to release the free amine from the corresponding HCI salt.

Stock solutions of carboxyphenyl boronic acids (C1-C3) were prepared as 0.5 M in 2-methoxyethanol.

Stock solutions of amidines (D2, D4, D5, D7-D21, D23, D24, D26, D28, D30, D32, D34, D36, D38)
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: D1 in ethylene glycol/2-methoxyethanol (1:2);
D22, D25, D27, D29, D31 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 (D33, D35, D37) and 0.16 M (D3,
D39, D6), respectively.

Stock solutions of isocyanides (E1, E3-E6, E8,E9, E13, E15, E16, E18-E21, E23-E25, E27, E29-E32,
E34-E37, E39-E41, E43-E45, E47-E49, E52, E54, E56, E57, E59, E61, E63-E66) were prepared as
0.5 M in ethylene glycol. Due to the insolubility of some isocyanides (E2, E7, E10, E11, E12, E14, E17,



E22, E26, E28, E33, E38, E42, E46, E50, E51, E53, E55, ES8, E60, E62, E67, E68) in ethylene glycol,
their stock solutions were instead prepared as 0.5 M in 2-methoxyethanol.

Stock solutions of carboxylic acids (F1-F31, F33-F34, F36-F44, F46-F49, F51-F67, F69-F72) were
prepared as 0.5 M in 2-methoxyethanol. Due to insolubility of some carboxylic acids (F32, F35, F45,
F50, F68) in 0.5 M 2-methoxyethanol, their stock solutions were diluted to 0.25 M.

Stock solutions of primary amines (G3, G6, G9, G10, G17, G20, G22-G28, G30, G31, G33, G38) were
prepared as 0.5 M in ethylene glycol. Due to insolubility of some primary amines in ethylene glycol,
their stock solutions were instead prepared as 0.5 M: G13 in ethylene glycol/2-methoxyethanol (5:1);
G5, G14 in ethylene glycol/2-methoxyethanol (3:1); G15, G32, G34, G39 in ethylene glycol/2-
methoxyethanol (2:1); G8, G11, G16, G18, G19 in ethylene glycol/2-methoxyethanol (1:1); G1, G4,
G7, G12, G21, G29, G35, G36, G37 in ethylene glycol/2-methoxyethanol (1:2); G2 in 2-
methoxyethanol.

Stock solutions of all secondary amines (G40-G65, G67-G70) were prepared as 0.5 M in ethylene
glycol except G66 which was prepared as 0.5 in 2-methoxyethanol.

Stock solutions of aldehydes and ketones (H4-H6, H9, H14-H16, H20-H22, H24-H29, H32, H34-H35,
H37, H38, H40-H43, H45, H46, H49, H51, H54, H55, H57, H59, H62, H63, H65, H69) 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: H70 in ethylene glycol/2-methoxyethanol (4:1); H1,
H3, H10, H11, H17, H31, H36, H48, H52, H58, H68 in ethylene glycol/2-methoxyethanol (2:1); H2, H7,
H8, H12, H13, H18, H19, H50, H61, H64, H67 in ethylene glycol/2-methoxyethanol (1:1); H44, H56 in
ethylene glycol/2-methoxyethanol (1:2); H33 in ethylene glycol/2-methoxyethanol (2:3); H23, H30,
H39, H47, H53, H60, H66 in 2-methoxyethanol.

Stock solutions of a,w-amino carboxylic acids (11, 13, 15-121, 123-133) were prepared as 0.5 M in
ethylene glycol. Due to insolubility of 14 in ethylene glycol, its stock solutions was instead prepared as
0.5 M in ethylene glycol/2-methoxyethanol (4:1). Due to the insolubility of some of 12 and 122 in 0.5 M
ethylene glycol, their stock solutions were diluted to 0.25 M.

Stock solutions of aryl halides were prepared as 0.25 M: J4 in ethylene glycol; J1, J3, J6, J9, J13,
J16, J20, J22, 323, J27, J29 in ethylene glycol/2-methoxyethanol (2.5:1); J2, J17 in ethylene glycol/2-
methoxyethanol (2:1.5); J24 in ethylene glycol/2-methoxyethanol (1:1); J7 in ethylene glycol/2-
methoxyethanol (1.5:2); J5, J10, J11, J12, J14, J15, J18, J19, J25, J26, J28 in ethylene glycol/2-
methoxyethanol (1:2.5); J8, J21 in 2-methoxyethanol.

Stock solutions of MCR boronic acid building blocks were prepared as 0.25 M: K5 in ethylene glycol;
K1 in ethylene glycol/2-methoxyethanol (2:1); K2-K4, K6,K7 in 2-methoxyethanol.

Stock solutions of Pd(PPhs)s and K2CO3s were prepared as 0.25 M in 2-methoxyethanol and water,
respectively. Stock solutions of Sc(OTf)s and TMSNz were prepared as 0. 5 M in ethylene glycol.

2.2.2.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.

Destination plate |

Formylphenyl boronic acids were used as oxo component in GBB-3CR reaction (wells A1-D24 in
destination plate ), Ugi-based macrocyclisation using bifunctional a,w-amino carboxylic acids (wells
E1-H24 in destination plate 1), U-4CR (wells I11-L24 in destination plate 1) and UT-4CR (wells M1-P24
in destination plate 1) as shown in fig. S2.



For GBB-3CR reaction, amidines (1 eq, 1000 nL), formylphenyl boronic acids (1 eq, 1000 nL),
Sc(OTf)3 (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.

For Ugi-based macrocyclisation, a,w-amino carboxylic acids (1 eq, 1000 nL), formylphenyl boronic
acids (1 eq, 1000 nL) and isocyanides (1 eq, 1000 nL) were transferred into the corresponding well in
the destination plate, respectively. In case of diluted a,w-amino carboxylic acids with 0.25 M
concentration, 2000 nL was transferred.

For U-4CR, amines (1 eq, 750 nL), formylphenyl boronic acids (1 eq, 750 nL), carboxylic acids (1 eq,
750 nL) and isocyanides (1 eq, 750 nL) were transferred into the corresponding well in the destination
plate, respectively. In case of diluted carboxylic acids with 0.25 M concentration, 1500 nL was
transferred.

For UT-4CR, amines (1 eq, 750 nL), formylphenyl boronic acids (1 eq, 750 nL), isocyanides (1 eq, 750
nL) and TMSNs (1 eq, 750 nL) were transferred into the corresponding well in the destination plate,
respectively.
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Fig. S2. Reactions in destination plate I.

Destination plate I

Aminophenyl boronic acids were used as amine component in U-4CR (wells A1-H24 in destination
plate 1) and UT-4CR (wells 11-P24 in destination plate 1l) as shown in fig. S3.

For U-4CR, oxo components (1 eq, 750 nL), aminophenyl boronic acids (1 eq, 750 nL), carboxylic
acids (1 eq, 750 nL) and isocyanides (1 eq, 750 nL) were transferred into the corresponding well in the



destination plate, respectively. In case of diluted carboxylic acids with 0.25 M concentration, 1500 nL
was transferred.

For UT-4CR, aminophenyl boronic acids (1 eq, 750 nL), oxo components (1 eq, 750 nL), isocyanides
(1 eq, 750 nL) and TMSN3 (1 eq, 750 nL) were transferred into the corresponding well in the
destination plate, respectively.
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Fig. S3. Reactions in destination plate Il.
Destination plate Ill

Carboxyphenyl boronic acids were used as acid component in U-4CR (wells A1-P24 in destination
plate Ill) as shown in fig. S4. For U-4CR, amines (1 eq, 750 nL), oxo components (1 eq, 750 nL),
carboxyphenyl boronic acids (1 eq, 750 nL) and isocyanides (1 eq, 750 nL) were transferred into the
corresponding well in the destination plate, respectively. In wells I11-P24, formaldehyde was used as
0X0 component.
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Fig. S4. Reactions in destination plate Ill.

Destination plate IV

MCR boronic acid building blocks were used in Suzuki coupling (wells A1-H24 in destination plate IV)
as shown in fig. S5. For Suzuki coupling, MCR boronic acid building blocks (1 eq, 1000 nL), K2COs
(1.1 eq, 1100 nL), Pd(PPhs)4 (20 mol%, 200 nL) and aryl halides (1 eq, 1000 nL) were transferred into
the corresponding well in the destination plate, respectively.

Once the starting materials transfer of destination plates I, Il and Ill was completed (~150 min for each
plate), the destination plates were covered with the sealing film and was then placed for 12 h at 23 °C
on an orbital shaker.

The starting materials transfer of destination plate IV took ~80 min. Afterwards destination plate 1V was
placed in an oven at 50 °C overnight.
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Fig. S5. Reactions in destination plate IV.



2.2.3. 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. S6A).

In order to generate a random library of products (N=384 and N=192), a modified version of our
previously reported program RandReactor was used (49). 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. S6B). The structures of the products are shown in fig. S6.
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Fig. S6. Labcyte Echo plate reformat software. (A) 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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Fig. S7. Heat plots with product structures, green for major product formation, yellow for
medium product formation, and blue for no product formation.

2.3. 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 L ethylene glycol and then the
chromatographic analysis was done by 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+1 or M+15 (methyl ester) or M+27 (cyclic ethylene glycol ester) or M+45
(ethylene glycol monoester) or M+Na or M+K was the major peak, the well received a green
designation and otherwise yellow (50). If the peak of M+1 or M+15 or M+27 or M+45 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 1344 wells of
around 45 h.




Examples of SFC-MS analytics directly out of the 384-well plate (Destination plate I)
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Examples of SFC-MS analytics directly out of the 384-well plate (Destination plate Il)
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/0H
o \
HN OH
N
B19-BA-amine —s o
B19-BA-amire
100 039 g ag
0.37 055

Exact Mass: 482.24
Molecular Weight: 482.45

o T T T T T T T T T T T T u T T T T T T T
-0.0o 0.20 0.40 0.80 0.80 1.00 1.20 1.40 1.80 1.80 2.00
B19-BA-amine 2: Diode Array
0.37 Range: 2.371
1.5
. E
=
1.0
S5.0e-1
0.09 1.48 1.71 201
c.o T T T T T T T T T T T T T T T T T T T T T
-0.no 020 0. 40 0 .60 0. .80 1.00 120 140 1.60 1.80 2. 00
B19-BA-amin

1. Scan ES+

100+ 0.39.97}20.43 g
-
o T T T T T T T T T T T T T T T T T T Time
-0.00 0.20 0.40 0.560 0.80 1.00 1.20 1.40 1.60 1.80 2.00
B19-BA-amine
B1e-BA-amineg 49 (0. 417) Cm (40:111) 1: Scan ES+
100 509 1.26e6
497
531
=]
510
519
398
439
568
335 410
496 -
336
|~
569
374 397 411 441 533
337 351 S a1 483 567 co7
aza | 7 I 458 473 556 1270 sa3 698
s 610 gos5637 64T 679685 |9
i sl Tl 700
- miz
300 320 340 360 380 400 420 440 460 480 500

520 540 560 580 600 620

640 660 680 700



(o]
HO_.__OH
B
D17 (Green)
D17-BA-amine N o
DA 7-BA-amine 1: Scan ES+
0.74 HN 539
100 o 1.14e6
Exact Mass: 538.26
Molecular Weight: 538.45
=]
1.99
o T T T T T T T T T T T T T T
-0.D0 0.20 0.40 0.80 1.00 40 1.60 1.80 2.00
D17-BA-amine 2: Diode Array
037 Range: 4 451e+1
4 0e+1
3.0e+1]
2 E
2.0e+1]
1.0e+1]
00 T T T T T T T T T T T T T T T T
-0.D0 0.20 0.40 0.80 1.00 1.40 1.60 1.80 2.00
D17-BA-amine 1: Scan ES+
TIC
1004 9.56e7
[ ] =
o T Time
-0

)17-BA-amine
217-BA-amine 51 (0.434) Cm (39:155)

100

382
394
353 381
395
318 343|354 -
316 i |/ 412 437
- 1l Lueudbot 1l

442 455

i

469

4381
5N
482 507
s e
489

o
300 320 340 360 380

400 420 440 460 480 500

520 540 560 580 600 620

1: Scan ES+

587 2 60e6
602
614
575
588
626

601

600
845
-

Mz
640 660 680 700



E1l (Green)

[o] B,
— OH
M + 45 NP
(o)
HN
E1-BA-amine
E1-BA-aming” —$S — 1: Scan ES+
047 516
1004 \ / 2 17e6
0.49 N
037 /0 51
> Exact Mass: 515.17
Molecular Weight: 515.39
=
o T T T T T T T T T T T T T T T T T
-0 D0 020 0. 40 0. 60 0.80 1.00 1.20 40 1.60 1.80 2 00
E1-BA-amineg 2. Diode Array
0.36 Range: 9 687
6.0
= E
=T
4.0
2.0
oo T T T T T T T T T T T T T T T T T T
-0 Do 020 0. 40 0. 60 0.80 1.00 1.20 1.40 1.60 1.80 200
E1-BA-aming 1. Scan ES+
0.42 047 TIC
100 o. e 1.83e7
0.
- ==
003 013 g25
o T T T T T T T T T T T T T T T T T —— Time
-0.00 0.20 0.40 0.60 0.80 1.00 1.20 1.40 1.60 1.80 2.00
:1-BA-amine
z1-BA-amine 49 (0.417) Cm (30:104) 1: Scan ES+
1004 560 1.30e6
516
=
561
439
530
410 517| 559
335
562
507
336 36 550 412 531 >
- 38 |13 {440 52317
351 |379| 394 P lsas saz|”
122334 < 487 2. 582  604.608620 gag 686691
o4

300 320 340 360 380 400 420

440 460 480 500 520 540 560 580

Mz
600 620 640 660 680 70O



F13 (Green)

F13-BA-amine
F13-BA-amine

100

o

OH

Exact Mass: 572.26
Molecular Weight: 572.47

1.90_1 93

-0
F13-BA-amine

Oe+1-

Oe+1-

Oe+1 <

De+1-

Oe+1-

Oe+1-

AU
o ohooB N

De+1 -

2 00
2: Diode Array
Range: 7.49%9e+1

oo T T T T
-0.
F13-BA-amine

100

=

Lo

o
-0.00

F13-BA-amine
F13-BA-amine 52 (0.443) Cm (38:155)
100+ 405

390

371
384
~

359 402
354 o7

341
3213332 ~ .

4?[]'/435 F
Ll

505

454
55 ATE 491

[

1 Scan ES+

2.15e6

650

638

507

517 51g 545

Tra

300 320 340 360 380 400 42

L R LA i LA LR R |
0 440 480 430 500

TreT m
520 540 5B80 580 600 620 640 660 630 70O



B.
OH
G7(Green) ~o | o o
i N o
G7-BA-amine N
G7-BA-amine o H 1: Scan ES+
1004 0.35 S 582
\ 7.00e6
N~
Exact Mass: 581.23
Molecular Weight: 581.43
=
D T T T T T T T T T T T T T T T T T T T T
-0.no 020 040 060 080 1.00 120 1.40 1.60 1.80 200
G7-BA-amine 2. Diode Array
037 Range” 5 669e+1
50e+1]
4.0e+1]
3 3.0e+1]]
< =
2 oe+1]]
1 0e+1]
O'G T T T T T T T T T T T T T T T T T T T T T
-0.D0 0.20 0.40 0.60 0.80 1.00 1.20 1.40 1.60 1.80 2.00
G7-BA-amine 1: Scan ES+
TIC
1004 1.08e8
[ ] =1
o] T Time
-0.00
G7-BA-amine
G7-BA-amine 44 (0.374) Cm (40:121) 1. Scan ES+
608 9 27eb
100+
596
=]
582 609
345
436 463
554
331 422 435 a4 464
346
329 i - 507
) I N PP e T T e
I00 320 340 360 350 400 420 440 460 480 S00 520 5S40 560 580




H17 (Green) .B
HO
H17-BA-aming 1- Scan ES+
047 o 487
1004 3.96e5
N
N
o
0
= _0.57
Exact Mass: 486.27
1.30 Molecular Weight: 486.42_ __
1.51 -
03 1.40 ~. 1.58 1.70 1.83
o T T T T T T T T T T T T T T T T T T T T
-0.D0 0.20 0.40 0.50 0.80 1.00 1.20 1.40 1.60 1.80 2.00
H17-BA-amine 2° Diode Array
039 Range: 4.372
3.0
. E
- 2.0]
1.0
E 095
1.79
0.0 T T T T T T T T T T T T T T T T T T T T T
-0.D0 0.20 0.40 0.50 0.80 1.00 1.20 1.40 1.60 1.80 2.00
H17-BA-amine 1: Scan ES+
0.43 TIC
100+ 2 32e7
[ ] ==
1.45 154
o T T T T T T T T T T T T T T T T T T T T T Time
-0.00 0.20 0.40 0.60 0.80 1.00 1.20 1.40 1.60 1.80 2.00
H17-BA-amine
HA7-BA-amine 50 (0.425) Cm (42:86) 1: Scan ES+
100 513 6.27e5
374
514
501
392
=]
526
535
380 500
487
330 e 293 572
~332 394
362 472 486
404 460 5 536
= 485 544 573
145,352 113 9 o ks
29|71 Za41543T 246 858 || 57 615 634 cas
-~
318 586 674.579 B85 gq7
fz

- m.
300 320 340 360 380 400 420 440 460 480 500 520 540 560 580 600 620 640 660 680 700



D6 (Green)
_ o o~
D6-BA-amine |
D6-BA-aming N (0] 1 Scan ES+
0.50 517
100 H 3.41e5
54 .
Exact Mass: 516.24
0.35 P .
- 2 Molecular Weight: 516.40
0.32 0.84 0.95 493 1.18 1.23
3 | N 172 1.93 1.98
o T T T T T T T T T T T T T T T T T T T T T
-0.D0 0.20 0.40 0.50 0.80 1.00 1.20 1.40 1.60 1.80 2.00
D6-BA-aming 2. Diode Array
0.37 Range: 4 612
3.0
2 E
2.0
1.0
0.0 T T T T T T T T T T T T T T T T T T T T T
-0 b0 020 0.40 0.60 0.80 1.00 1.20 1.40 1.60 1.80 2. 00
D&-BA-aming 1: Scan ES+
TIC
100 0.40 0.45 1.15e7
- =
140141
o T T T T T T T T T T T T T T T T T T T T — Time
-0.00 020 0.40 0.60 0.80 1.00 1.20 1.40 1.60 1.80 2. 00
D6-BA-amine
DE-BA-amine 53 (0.451) CmM (41:103) 1: Scan ES+
OO0 583 2.43e5
560
561
574
531
539
]
662
507 504
517
553
573 632
350 574 394 584 618
522 505 663
603
345 395413 224 463 661
\ 381 464 B17|619 535 |
34111351 410 | 2547 T 590 T e
- 664 678
32?335 s ATT 50& -~ .~ _BB5.698
~ 449
325
T
311

o méz
300 320 340 360 380 400 420 440 460 480 5S00 520 540 560 580 600 620 640 660 680 700



L16 (Green) N
H
N N
YONN T e
L16-BA-amine \ /
L16-BA-amits (o] N:N’ HO 1. Scan ES+
048 450
1004 057 g3 4. a6es5
Exact Mass: 449.23
Molecular Weight: 449.32
=]
o T T T T T T T T T T T T T T T T T T T T T
-0.00 0.20 0.40 0.0 0.80 1.00 1.20 1.40 1.60 1.80 2.00
Li16-BA-amine 2- Diode Array
0_36 Range’ S5 504
5.0
4 04
= 3.0
= 3
2 0
1.0
oo T T T T T T T T T T T T T T T T T T T T T
-0 Do o 20 O 40 0. 60 0. 80 1.00 120 1.40 1.60 1.80 2 00
L16-BA-amine 1: Scan ES+
TIC
1004 201e7
- ==
o T T T T T T T T T T T T T T T T T T T T T Time
-0.00 0 20 0. 40 0. 60 0. 80 1.00 1.20 1.40 1.60 1.80 2 00
L16-BA-amine
LiG-BA-amine 51 (0.434) Cm (41:109) 1: Scan ES+
100+ 464 5.79eS
374
=]
422
450
476
330
463
596
362 507
123 438 477
331345 383 391 41 i 540
3 = 508 598|597
312 489 4qg . o542 T
545 7 593
317 " 2% 617 635 652664 72682,
O_

miz
300 320 340 380 380 400 420 440 460 480 500 520 540 560 580 600 620 640 660 680 700



HO,
L12 (Yellow)

/
L12-BA-amine
L12-BA-amine 1. Scan ES+
041 478
1004 7.05e5
0.37 N \
N | N
o4 Ny
0-38 0.54 =N
~ —~0.56
= Exact Mass: 477.20
0.62 -
033 [ _oes Molecular Weight: 477.33
< o
=080 gas
y 1.25
007 019 b 116118 S=21.36 447 200
o T T T T T T T T T T T T T T T T T T T T
-0 8o 020 0.40 060 0. 80 1.00 120 1.40 1.60 1.80 2.00
L12-BA-amine 2: Diode Array
036 Range” 1 307e+1
1.0e+1
8.0
o
= 6.0
4.0
2.0
0.0 T T T T T T T T T T T T T T T T T T T T T
-0.D0 020 0.40 0.60 0.80 1.00 1.20 1.40 1.60 1.80 200
L12-BA-amine
100 040043

1: Scan ES+
TIC

4 667
- =
T T T T T T T T T T T T T T T T T T T T T Time
i s g s s Tho TTn T TEn TEn T
L12-BA-amine 47 (0.400) Cm (39:96) 1: Scan ES+
1004 341 3 09e€
327
g,
434
422
346
rd
416
.
355
328 435 582
126 479
408 475,
364
390404~ a2 583
562
378|403 464 480 o7 . 2 681 op 612626 645
318320 “ 538 554 659 g77 686 cog
D_
300 320 340 360 380 400 420

miz
440 460 480 500 520 540 560 580 600 620 640 660 680 700



Examples of SFC-MS analytics directly out of the 384-well plate (Destination plate IlI)

—N
\
A9 (Green) NH
A9-ECHO-cooh (o]
A8 -ECHO-cooh™~ H 1 Scan ES+
0.43 559
100 N// N 4.03e6
o _OH
B
|
OH
=]
NH,
198 4 4, Exact Mass: 558.22
i Molecular Weight: 558.41
o T T T T T T T T T T T T T T T T T T T T
-0.00 0.20 0.40 0.560 0.80 1.00 1.20 1.40 1.60 1.80 2.00
a9 -ECHO-cooh 2. Diode Array
0.35 Range: 5433&e+1
5.0e+1]
4.0e+1
. 3.0e+1]
= 3
2 0e+1
1.0e+1]
0.0 ;
-0
a9 -ECHO-cooh Scan ES+
TIC
100 4.00eT
- =
o T Time
-0
89-ECHO-cooh
AQ-ECHO-cooh 46 (0.391) Cm (39:116) 1: Scan ES+
100~ 394 1.71e6
559
585
=]
573
391
395 560
333
555
324 586
agg 379 542
354
572 603
556
K 531 543\ 587 687
339 412 515 504
403 427 453 451 [~ [~
rd - 476 -~
321 s < 489511 819 843 662 g [880 oo
-
o Trd

m
300 320 340 360 380 400 420 440 4680 480 500 520 540 560 580 600 620 640 660 680 700



F3 (Green)

F3-ECHO-cooh

N
F3-ECHO-cCogh (o] 1: Scan ES+
0.39 530
1004 N 4 29e6
0.36 NH
~ (o] F
HO-
= 0.55 B\
OH
Exact Mass: 529.25
£ 83093 1 04 l:llglecular Weight: 529.42
o T T T T T T T T T T T T T T T T T T T T
-0.D0 0.20 0.40 0.60 0.80 1.00 1.20 1.40 1.60 1.80 2.00
F3-ECHO-coph 2’ Diode Array
0.35 Range: 7.248
6.0
5.0
= 4.0
=
3.0
2.0
1.0
0.0 T T T T T T T T T T T T T T T T T T
-0.D0 0.20 0.40 0.60 0.80 1.00 1.20 1.40 1.60 1.80 2.00
F3-ECHO-coph 1: Scan ES+
043 TIC
1009 5.30e7
- =]
o r Time
-0.00
F3-ECHO-cooh
F3-ECHO-cooh 50 (0 425) Cm (40°90) 1- Scan ES+
100~ 379 5.47e6
556
a‘.:"_
530
557
380
544
517
342 531
382
343 i 529 574
" 361 543
)
322 362 |[||383 491 516 575
354 > 410422 ~ | 57312' 588500 690
o 319 335 Y .‘{ 10422 43g.a42  avo ) ||l oS, 545,048 BBEETO - 697
T

LA A LA KL KL L LA LA LAY L) LU LA LAY RS Ll LAY LR LAY LA LAY LR U] REARN AR LA RAARS LA RALLE LLAL) RALA L) ARLE LAY UAALE LAY LAAR) LAl AR LAl
300 320 340 360 380 400 420 440 460 480 500 520 540 560 580 600 620 640 660 680 700



NO2

B!
H5 (Green) o} o
NH
H5-ECHO-cooh HO N o0—
HS-ECHO-cooh ™ Y 1- Scan ES+
0.40 / 628
1004 HO o o 8 09e5
\
0.60 Exact Mass: 627.20
=] Molecular Weight: 627.41
0.75
0.810.83 gas
2
1.661.68
o T T T T T T T T T T T T T T T T T T
-0.00 0.20 0.40 0.60 0.80 1.00 1.20 1.40 1.60 1.80 2.00
HS-ECHO-cooh 2° Diode Array
0.35 Range: 3.682e+1
3.5e+1-
3.0e+1-=
2. 5e+1-
. 2.0e+1-
== E
1.5e+1-
1.0e+1-=
5.0
0.0 T T T T T T T T T T T T T T T T T T T T T
-0.0Do 020 0 .40 060 0 .80 1.00 120 1.40 1.60 1.80 2 .00
H5-ECHO-cooh 1: Scan ES+
TIC
1004 5. 57e7
- ==
o T T T T T T T T T T T T T T T T T T Time
-0.00 0.20 0.40 0.60 0.80 1.00 1.20 1.40 1.60 1.80 2.00
H5-ECHO-cooh 48 (0.409) Cm (38:113) 1: Scan ES+
100+ 554 1.30e6
553
514
542
520
641
480
=
323
345
676
328
542 675
309
£75
508
503 655
N 579
i 527
368 502 563
405 424 490 521 671
391 a2 462 549 597 677
479 540 664
311 | 357 |36 [393 460 = 541| (561 593 ™
~ - 130 ~| 476 | ~ 5| 813 533
439 ™
> 606 694 cog
N[

C T T
300 320 340

360 380 400 420 440 460 480 500 520 540 560 580 600 620 640

mfz
660 680 700



OH

.B
HO (o]
120 (Green) N A o
H )
0 o
120-ECHO8oh 1: Scan ES+
0.42 439
100+ Exact Mass: 438.20 o 74es
Molecular Weight: 438.29
=]
] T T T T T T T T T T T T
-0 0.20 0.40 0.60 0.80 1.00 1.20 1.40 1.60 1.80 2.00
I20-ECHO— 2: Diode Array
035 Range: 6.584
5.0
40
2
< 30
20
1.0
0.0 T T T T T T T T T T T T T T T T T T T T T
-0.00 0.20 0.40 0.60 0.80 1.00 1.20 1.40 1.60 1.80 2.00
120-ECHO-dooh : Scan ES+
TI
1004 5.70e7
- =
T T T T T T Time
-0.00 0.20 0.40 0.60 0.80 1.00 1.20 1.40 1.60 1.80 2.00
20-ECHO-cooh
120-ECHO-cooh 46 (0.392) Cm (39:101) 1: Scan ES+
1004 384 2 06et
465
453
487
s 393
524
508 564
439 466
475
436
~|a52 488 357
331
314 379 407
3}2 - 411 505 (809 (828 .4
344 355 433. | [440 Y0387 568 581 o
373 395 =l 489 653
o L~ ~ - T 893 596|698
N 12 " [ 7602 627 641 | 6666877
O ksl hawiatuinilall YPE
o- miZ
300 320 340 360 380

400 420 440 460 480 500 520 540 560 ﬁéU ‘8&0 IBéU ISAU ISéUI SéU I?éU



B-OH
K17 (Green
(Green) o
Cl N
K1 7-ECHO5Goh NO2 1: Scan ES+
100 0.a1 HN 535
T 7.95e5
(o)
F
0.34 Cl
=
Exact Mass: 533.07
Molecular Weight: 534.13
_.0.710.78
-00
102
1151719 5
o T T T T T T T T T T T T T T T T T T T T
-0.D0 020 0.40 0.60 0.80 1.00 1.20 1.40 1.60 1.80 2.00
<17-ECHO-cpohn 2. Diode Array
038 Range: 5.73
5.0
4.0
=2 3.0
=< =
2.04
1.0
0.0 T T T T T T T T T T T T T T T T T T T T
-0.D0 020 0.40 0.60 0.80 1.00 1.20 1.40 1.60 1.80 2.00
K17-ECHO-cpoh 1: Scan ES+
TIC
100+ 9.93e7
[ ] s
T T T T T T Time
-0.00 0.20 1.80 2.00
K17-ECHO-cooh
K17-ECHO-cooh 49 (0.417) Cm (39:112) 1: Scan ES+
1004 602 1.67eb6
600
583
561
406
428 486
584
489
585
=
549 582
&
863
=]
399
394
491
re
604 G272
380 536
408 =
s
430
- 620
~| 644646
378 571
416 465 535 524
503 548 587
526
262 446 ~505 532 s05 |||~ 648 688 g,
350 468 511 e
3482 EEET 513
3352 4/31 P GGEEGS 991
321 698
o mfz
300 320 340 360 380 400 420 440 460 480 S00 520 540 560 580 600 620 640 660 680 700



K20 (Green) o

Ho-B
K20-ECHO-t35oh 1: Scan ES+
0.40 462
1004 0.37- [o] H 3.55e6
~N )‘K/\/N
o Y ONTTo
o
X
= _N
Exact Mass: 461.18
Molecular Weight: 461.28
o T T T T T T T T T T T T T T T T T
-0.D0 0.20 0.40 0.50 0.80 .00 1.20 1.40 1.60 1.80 2.00
K20-ECHO-cpoh 2: Diode Array
0.38 Range: 8 03
5.0
=2 4.0
2.0
0.0 T T T T T T T T T T T T T T T T T T T
-0.D0 0.20 0.40 0.50 0.80 .00 1.20 1.40 1.60 1.80 2.00
K20-ECHO-cpoh 1: Scan ES+
TIC
1004 4.04e7
- ==
o T T T T T T T T T T T T T T T T T T T T Time
-0.00 0.20 0.40 0.50 0.80 1.00 1.20 1.40 1.60 1.80 2.00
L20-ECHO-cooh
{20-ECHO-cooh 47 (0. 400) Cm (40°90) 1: Scan ES+
100 506 2.28e6
462
476
413
=]
507
401
343 355 362
313 335 - 529
~ <~ 550 655 580593 610 632 649662 576 ggg 699
o- R R R Bl iz
300 320 340 360 380 400 420 440 460 480 500 520 540 560 550 600 620 640 660 680 700



= )
L7 (Green) \)k H
O._N N
L7-ECHO-cooh H o K/o
L7-ECHO-cooh ™y 1: Scan ES+
520
100+ o2 OH 49526
§/
OH
0.55
Exact Mass: 519.23
= Molecular Weight: 519.37
E]CI,][J ! CI,IZCI T Cl,l‘l[] T CLIECI T CLEIECI T 1,[']0 T 1,'20 T 1,1‘10 T 1,'8[] ! 1,'8[] ! Z,E]D
LY-ECHO-cooh 2: Diode Array
0.36 Range: 1. 489%9e+1

1 2e+1-
1 0e+1-

8.0

AU

6.0
4 0-

2. 04

o.0 T T
-0 D0 0. 20

L7-ECHO-cooh
100+

o
-0.00 0. 20

-7r-ECHO-cooh

L¥-ECHO-cooh 49 (0. 417) Cm (38:104) 1: Scan ES+
100 846 3 0526
372
318 5205?2
=
492
547
534
373
304 519
319 450 478|493
386 406 420 517 548 554
362 392 P
316| 330 384 449 585
N 352 4 444" 479 563 s78| -589 cor
590207 615 643 gap BE5 651634
o A .
300 320 340 360 380 400 420 440 460 480 500 520 540 S60 580 600 620 640 660 680 700



M7 (Green) o
0 N _OH
A7-ECHO-cooh H ?
M7T-ECHO-CG6Gh o OH 1 Scan ES+
0.40 455
100 0.37 0 4 27es
- | p42 0.55 |
-
0.36
0.49
Exact Mass: 454.23
Molecular Weight: 454.33
=1 0.60
033 L 0.62
™~ 0.66
71 9,75 0.92 1.05
_.0.94
o T T T T T T T T T T T T T T T T T T T
-0.00 0.20 0.40 0.60 0.80 1.00 1.20 1.40 1.60 1.80 2.00
M7-ECHO-cgoh 2. Diode Array
038 Range: 2.127
1.5
=z 1.0
5.0e-1
1.35 1.61
0.0 T T T T T T T T T T T T T T T T T T T T T
-0.00 020 0.40 0.60 0.80 1.00 1.20 1.40 1.680 1.80 2.00
M7-ECHO-<c 1: Scan ES+
TIC
100 3.07e7
[ ] =
o T T T T T T T T T T T T T T T T T T T T Time
-0.00 0.20 0.40 0.60 0.80 1.00 1.20 1.40 1.60 1.80 2.00
M7-ECHO-cooh
M7-ECHO-cooh 47 (0.400) Cm (40:87) 1: Scan ES+
100 481 1 72e6
503
319
400
459
=]
540
409 452 580
320
583
314 P 669
332 584 597 668(570 (oo
| L ﬁu Ll 558 ~691
0 i Iy, h||mrmehnﬂ|HuJ iz
300 320 340 360

380 400 420 440 460

480 500 520 540 560 580 600 620

T T T m
640 660 680 70O



Examples of SFC-MS analytics directly out of the 384-well plate (Destination plate 1V)

B4 (Green): M + 1, M + 23(Na), M + 39 (K)

o
B4 suzuki T H 1- Scan ES+
0.39 517
1004 4 2266
[0}
N
N
o
e
Exact Mass: 516.24
Molecular Weight: 516.64
o T T T T T T T T T T T T T T T T T T T T
-0.n0 020 040 060 080 1.00 1.20 1.40 1.60 1.80 200
B4-suzuki 2. Diode Array
0.35 Range: 6. 715
5.0
4.0
2 E
3.0
203
1.0
oo T T T T T T T T T T T T T T T T T T T T T
e} 020 040 060 o.80 1.00 1.20 1.40 1.60 1.80 2.00
Ba-suzuki 1° Scan ES+
0.39 T
100 A 54
_0.42 4 54e7
- ==
t |
o T T T T T T T T T T T T T T T T T T T T T Time
-0.00 020 040 060 o.80 1.00 1.20 1.40 1.60 1.80 2.00
B4-suzuki 46 (0.391) Cm (35:82) 1- Scan ES+
100 517 - 1.85e6
338
557
539
429
467
e
451
339
518
418
540 |l ng
407
430 [168
452
435 489
s 488 511
283 | 442453 P LT 527 s17 635 .
Wt dl Ll 1t ol '|F-||" |I.I [ L. l |L L L ot ||| b ufFE‘?‘EGIQr"I_IJ{Z

400 425 450 475 500 525 625 650 675 700



(o]
H7 (Green): M+1, M+23, M + 39 O ‘o,
N

H
H7 -suzuki N 1- Scan ES+
476
1004 O:Q) 5. 31e6
Exact Mass: 475.17
Molecular Weight: 475.47
=]
o T T T T T T
-0 00 1.60 1.80 2 00
HY -suzuki 2. Diode Array
0 35 Range:. S5.266
5 0
<4 0
3 0
=
2 3
z2. 04
1.0
0.0 T T T T T T T T T T T T T T T T T T T T T
N vle] o 20 O 40 O .60 O 80 1 .00 1. 20 1. 40 1.60 1.80 2 00
HY —suzuki 1. Scan ES+
TIC
100 0,39/0743 & 267
- ==
o T T T T T T T T T T T T T T T T T T T T T Time
-0_00 o 20 0. 40 o860 O 80 100 1.20 1. 40 160 1.80 2 00
A7-suzuki 46 (0.291) Cm (37:58) 1. Scan ES+
100 514 4 2326
587
476
338 493
Eﬁ_
317 558
515
ATT
536
233 00 a7 499
= 516 579
318
=~ 363 538 |559
301 |325| | 247 379 395 4¥5 429 47| 495811 532 /e [ se0 58195802 634 687
-
o o il el 11} Li L ||II |. rede uldl N IIT! o Ill/ L|| i - 641 8‘?4 679 - ’Er?f%
T T

300 325 350 375 400 425 450 475 500 525 550 575 600 625 650 675 700



211-suzuki

C11 (Green)

N~_S
Ve VaSy

HN

Z11-suzuki Y 1: Scan ES+
0.37 396
100+ 0.43 2 2567
Exact Mass: 395.15
= Molecular Weight: 395.52
D T T T T T T T T T T T T T T T T T T T T T
-0.00 0.20 0.40 0.60 0.80 1.00 1.20 1.40 1.60 1.80 2.00
>11-suzuki 2: Diode Array
0.35 Range: 5.736
5.0
4.0
] 3.0
= =
2.0
1.0
0'0 T T T T T T T T T T T T T T T T T T T T T
000 0.20 0.40 0.60 0.80 1.00 1.20 1.40 1.60 1.80 2.00
>11-suzuki 1. Scan ES+
0.38 TIC
1004 7. 23e7
0.46
[ ] =
h |
0 T T T T T T T T T T T T T T T T T T T Time
-0.00 020 0.40 0.60 0.80 1.00 1.20 1.40 1.60 1.80 2.00
Ci11-suzuki
CA1-suzuki 45 (0.383) Cm (37-90) 1- Scan ES+
396 1.09e"
100
=]
397 557
338
558 674
317 398
%33 |339 675
301 |a24 | 363 380 407410 450 465 490 259 EJT,QSSU 505 658 [s7e
odZ i, o] IR o e A = = 548 i A L 530 6a7 o M oEBaEas
300 325 350 375 400 425 450 aATS 500 525 550 575 600 625 650 675 FOoo



~
D8 (Green): M + 1, M + 23, M + 39 $
o %“1
N
N
H )

D8-suzuki
D&-suzuki Scan ES+
0.51 538
100+ 9 99es
. 062
0.66 0.83p.92 Exact Mass: 534.23
Molecular Weight: 534.72
145 o 163
0 T T T T T T T T T T T ; T r el T T ;
-0.D0 0.20 0.40 0.50 0.80 1.00 1.20 1.40 1.560 1.80 2.00
DS8-suzZuki 2 |::|ICIC|E!1-3‘I’I’85‘|r
0.36 Range: 5 142
5.0
a0
3.0
-2
2 3
204
1.0
0.0 T T T T T T T T T T T T T T T T T T T T T
-0.D0 0 20 040 0 60 0 80 1.00 1.20 1.40 1.60 1.80 2 0o
DE-suzuki 1. Scan ES+
0.41 TIC
100+ 5 88e7
- =]
0.70
4 |
o T T T T T T T T T T T T T T T T T T T T — Time
-0.00 0.20 0.40 0.50 0.80 1.00 1.20 1.40 1.60 1.80 200
28-suzuki
D&-suzuki 48 (0.408) Cm (38:91) 1. Scan ES+
100 557 4.44e€
429
=]
338
46T 258
451
317 330
430 579
339 407 as
452 [258 A89
573
382 169 511 = ;8[]
363 13 [436 |lasz ¥ 90 527 (536
201 | | 352 390 - 560 595 661 689
o s |\i 1381. Ly ||] iR |.||| L /4?[]' L |, |.. | | il ] 53?641“548 TR /Engfg
Y ¢ 1 t 1 1 t 1 ) t 1 f t 1 i
300 325 350 375 400 425 450 475 500 525 550 575 B00 625 650 BT5 700



F24 (Green): M+ 1, M + 23, M + 39 O

(o}
F24-suzuki N 1: Scan ES+
502
004 0.38 045

N 3.05eE
0.36 H
36 o
_0.57
= Exact Mass: 502.26
Molecular Weight: 502.66
o T T T T T T T T T T T T T T T T T T T T
-0.00 0.20 0.40 0.60 0.80 1.00 1.20 1.40 1.60 1.80 2.00
F24-suzuki 2: Diode Array
035 Range: 6 972
5.0
4.0
| =
=T
3.0
2.04
1.0
0.0 T T T T T T T T T T T T T T T T T T T T T
-0.00 0.20 0.40 0.60 0.80 1.00 1.20 1.40 1.60 1.80 2.00
F24-suzuki 1: Scan ES+
041 TIC
1004 1.04e8
- ==
o T T T T T T T T T T T T T T T T T T T T — Time
-0.00 0.20 0.40 0.60 0.80 1.00 1.20 1.40 1.60 1.80 2.00
F24-suzuki
F24-suzuki 48 (0. 408) Cm (38:87) 1: Scan ES+
1004 557 4 00eE
382
429
46T
317
338
aE_
451
330 503 s
353
541
525
383 430
339 leg are
367
404407 . 504
542
354 AGT 526 580
368 489 gqq [527 =9 660
384 4258 kg
301 340 |I/ 3 S | 442)453 488\E90 | Ca52*3 | 574 595 17 625 LEGQ
o il e L I |||I| |II Ly ||.| (I I|.| (| | 1l l J..n SE.’?L e ./633 " 8??’691
? t t T t 1 t 1 L 1 ! t ' § MYz
300 325 350 375 400 425 450 4TS 500 525 550 575  G0O0 625 650 GB¥5 70O



F8 (Green)

F8-suzuki
Fs-suzuki Y HN 1° Scan ES+
463
100- 040033 & 1Ben
N
N N
\ i
N=N
- Exact Mass: 462.20
Molecular Weight: 462.48
] T T T T T T T T T T T T T T T T T T T T
-0.00 0.20 0.40 0.50 0.80 1.00 1.20 1.40 1.60 1.80 2.00
F8-suzuki 2. Diode Array
0.35 Range: 4.948
3.0
| 3
=T
2 0]
1.0
0.0 T T T T T T T T T T T T T T T T T T T T T
-0.D0 0 20 040 0 50 0 80 1.00 1.20 1.40 1.60 1.80 2. 00
F8-suzuki 1 Scan ES+
041043 TIC
1004 581e7
= =
 —
o T T T T T T T T T T T T T — Time
-0.00 0.20 0.40 0.50 0.80 1.00 1.20 1.40 1.60 1.80 2.00
F8-suzuki
F8-suzuki S50 (0. 425) Cm (39:86) 1. Scan ES+
100 463 3.14e€
557
461
338
=]
558
337
317 1654
566
568
-~
333 |lz3s 407
579
348 483
350
318 350383 499 580
[~ - 405 467 L
315 ~ 425 431 = 626628
381 - 497 511 543
a il Ll el v e il e Ll Lol A T T T | | 595 i 647650 B7LE79 .
? f

300 325 350 2 &¥5 400 425 450 4¥5 500 525 650 675 600 625 650 675 700



E4 (Green): M+ 1, M +23, M +3
o

=d-suzuki
Ed-suzuki e N 1° Scan ES+

H 456
100+ N 4 B0es
o<
Exact Mass: 454.13
= Molecular Weight: 455.40
0.05 157 163 1.78 1. a8
o T ; T T T ;
-0.bo 1.60 1.80 2.00
Ed-suzuki 2: Diode Array
0.35 Range: 4 56
3.0
2 3
2 04
1.0
oo T T T T T T T T T T T T T T T T T T T T T
-0.D0o 020 040 060 0.80 1.00 1.20 1.40 1.60 1.80 2 00
Zd-suzuki 1: Scan ES+
0.40 TIC
1004 043 5 20e7
L] ==
T T T T T T T T T T T T T T T T T T Time
-0.00 0.20 0.40 0.50 0.80 1.00 1.20 1.40 1.60 1.80 2.00
E4-suzuki 47 (0.400) Cm (37:87) 1: Scan ES+
100+ 557 3 00e6
338
=]
558
455457
317
477479
37T 495
407 579
333|339
N 3g9
415
328 363 571
458 580 609
341 378 449 | 80
- 425 B 511 595
364
2 | | Lo 73718 544 ‘ | |/ |§m 643645 61 677 BSTE99
ol I Wil AR [ it il J§ T L {miez

300 325 350 375 400 425 450 475 500 525 550 575 600 625 650 675 700



H12 (Green): M + 1, M + 23, M + 39

o
N
N
H
HA12-suzuki ™ o 1- Scan ES+
0.47 Saz=
1004 1 5326
.50
Exact Mass: 580.17
= Molecular Weight: 581.55
o T T T T T T T T T T T T T T T T T T T
-0.D0 0_20 0_40 0.0 0.80 1.00 1.20 1.40 1.60 1.80 2. 00
H12-suzuki 2. Diode Array
0.35 Range: 7.221
6.0
5.0-
- 4.0
= E
3.0
2.0-
1.0
0.0 T
-0
H12-suzuki Scan ES+
TIC
1004 8 13e7
- ==
T Time
-0.00

H1Z2-suzuki 46 (0_392) Cm (37:94)

382

100
338
317
=]
339
333
318
314 340358 363
\l | 380
oL Wy |I 1 '|'
300 325 350 375

407

383
=

395
vl

1 Scan ES+

557 2. 62e6
583
581
6503805
621
519
558
584
503
511
531
L
i

400

500 S25 2 S550 2575 2 600 2 625 2650 2675 700



A1l (Green): M + 1, M + 23, M + 39

NH,
Ad1-suzuki Y 1 Scan ES+
100+ 0389043 o 8 05ee
~0.45
H
N
== o%)
Exact Mass: 377.21
Molecular Weight: 377.49
o T T T T T T T T T T T T T T T T T T T T
-0.Do0 o.z20 040 0.60 0.80 1.00 1.20 1.40 1.60 1.80 200
Ad-suzuki 2. Diode Array
_ 0_35 Range: 7.068
5.0
5.0
4.0
2
2 E
3.0
2.0
1.0=
0.0 T T T T T T T T T T T T T T T T T T T T T
-0.no o200 o 40 0.60 0.80 1.00 1.20 1.40 1.60 1.80 2 00
Ad1-suzuki 1. Scan ES+
041 TiC
100 _.0.43 7. 887
- Eon
o T T T T T T T T T T T T T T T T T T T T r— Time
-0.00 020 0. 40 0.60 0.80 1.00 1.20 1.40 1.60 1.80 2 00
Adl-suzuki
AT1-suzuki 48 (0. 408) Cm (3974} 1. Scan ES+
100+ 354 5 07e6
3ve
557
369
==
338
558
3558
379
416
317
341 400
325 - 579
380 417 438440 467480 559 (580
425 e =
301 | 511518 510 656 673
o220 kbl bl Sl ol s 200 T 2 mas [ 581 P10 e33  5T°  STZesisas
T T |

300 32‘5 35‘0 371'5 400 42‘5 450 4?:'5 5[‘30 525 55‘0 5?:'5 6[‘]0 82‘5 85‘0 8?:'5 ?[IJO



Al (Yellow) OH |

o
o
Al-suzuki Y 1. Scan ES+
0.35 o 563
1004 N 3 56e5
N
o
==
Exact Mass: 562.25
Molecular Weight: 562.67
0.96 11
4 121129
145 4, 167172 178 4974 99
0 T T T T T T T T T T T T T T T T T T T T
-0.00 0.20 0.40 0.60 0.80 1.00 1.20 1.40 1.60 1.80 2.00
A1-suzuki 2° Diode Array
0.36 Range: 7.361
6.0
. 4.0
=
2.0+
0.0 T T T T T T T T T T T T T T T T T T T T
-0.00 0.20 0.40 0.60 0.80 1.00 1.20 1.40 1.60 1.80 2.00
Ad-suzuki 1. Scan ES+
0.39 TIC
100+ 8.53e7
- ==
0 T T T T T T T T T T T T T T T T T T T T T Time
-0.00 020 0.40 0.60 080 1.00 1.20 1.40 1.60 1.80 2.00
A -suzuki 46 (0.391) Cm (38 F7) 1. Scan I_E_S+
100 37 4 _55e€
579
=]
557
338 451
407
487
333 595
™5 435
318
339
382 555
319 13 452
363 '8 >
~ 423 4/38 153 [468 511
352 (364 | [z83 25 pe 527 602
301 [|320 T \I \. 65 [259 403 513 (528 g4 | 27 || |/603 656.660 591
ol g d , .|J|:. AT R e 1 ﬁll.I EY NN APV NP [ ORI O [ oA oo Ok - PO e =74
300 325 350 375 400 azs5 450 ars 500 525 550 575 600 625 650 675 70O



C20 (Yellow)

Z20-suzuki 1. Scan ES+
0.39 364
100 0372072041 HN 2 65e€
N
N N
\ i
= N_N
Exact Mass: 363.24
Molecular Weight: 363.51
o T T T T T T T T T T T T T T T T T T T
-0.D0 0.20 0.40 0.60 0.80 1.00 1.20 40 1.60 1.80 2.00
Z20-suzuki 2. Diode Array
0. 35 Range: 5018
3.0
e |
2 E
2.0
1.0
0.0 T T T T T T T T T T T T T T T T T
-0 00 020 0_40 0.60 0.80 1.00 1.20 40 1.60 1.80 200
Z20-suzuki 1: Scan ES+
0.42 TIC
100 1.04e8
[ ] ==
0.57
|
T T T T T T T T T T T T T T T T T T Time
-0.00 0.20 0_40 O.60 0.80 1.00 1.20 40 1.60 1.80 2. 00
Z20-suzuki 49 (0 417) Cm (39°79) 1- Scan ES+
100 557 8 45e6
=
317
568
338
364
622
367 579 642
344
318 628
350 381 =
331
407 580 595 643
™~
315 368 o2 7 540"
~ | PR 425 449 467 66‘U\| ooe G4
ol | P T PO A A .. - A | | Sl il NE sse670 597699
¥ 1 t t t t i t t - 1 Y t T d
300 325 350 375 400 425 4S50 475 500 S25 550 2 S575 2600 625 650 675 700



F13-suzuki

F13 (Yellow)

ZI

N 1. Scan ES+
0.37 517
1004 042 O 5.14e5
o~ o
0.44
= 054 s Exact Mass: 516.24
1 o 66 Molecular Weight: 516.64
~0.69
1.09
079 0.o2. 0-35 1ool 107
015 0z29 128 1.32.1351.50 165 .71 1.97
o T T T T T T T T T T T T T T T T T T T T T
-0.00 020 040 0 60 0 80 1.00 1.20 1.40 1.60 1.80 2 00
F13-suzuki 2. Diode Array
0.36 Range: 8.924
6.0
. E
= 4.0
2.0
0.0 T T T T T T T T T T T T T T T T T T T T
-0.00 020 040 0 60 0 80 1.00 1.20 1.40 1.60 1.80 2 00
F13-suzuki 1: Scan ES+
TIC
1004 1.04e8
- ==
o T T T T T T T T T T T T T T T T T — Time
-0.00 020 040 0 60 0 80 1.00 1.20 140 1.60 1.80 2 00
F13-suzuki 48 (0. 408) Cm (40:90) 1: Scan ES+
1004 557 5. 71e6
317
=]
338
558
467
429
451
579
330
413
339
407 1435 e 580
™~ 452 489 527 559
382 555 | 595
345 aga 414 | |436 ||453 [459  |40q s ~
314 390 2 436 1453 |~ 517 (528 ., 577|581 [596 591
Sulll 380 ~[281 2" 517 e37  661g7s
ol Jll. TR o IR YO U1 8 N YRR NP 1 WO SO | (N A T S TRV il o =
L T 1 T T T T T T T T T T T T 1
300 325 350 375 400 425 450 475 500 525 550 575 600 25 650 675 TOO



o}

G18 (Yellow)
N
N H
S18-suzuki T o 1. Scan ES+
0.35 407
100+ _.0_38 3 92eE
042 Exact Mass: 406.19
~0-43 Molecular Weight: 406.48
==
o T T T T T T T
-0.D0 0.20 0_40 0.60 0.80 1.00 1.20 1.40 1.60 1.80 2.00
S18-suzuki 2. Diode Array
0.36 Range: 2. 23e+1
Z 0e+1
1.5e+1
2 E
1.0e+1
5.0
0.0 T T T T T T T
-0.00 o.z0 1.80 2.00
Z18-suzuki 1: Scan ES+
TIC
100 1.34e8
[ ==
o T T T T T T r— Time
-0.00 0.20 0.40 0.60 0.80 1.00 1.20 1.40 1.60 1.80 2. 00
S18-suzuki
G18-suzuki 47 (0. 400) Cm (3&:102) 1: Scan ES+
100 317 7 05e6
557
=
338
558
579
341
325 407
445
595
60
571
363
25
559
342 401 46 = 510
301 " _345|35° 385 | 423 e 457 469 4a5 633 g4
- 2 519 ss5 | 619 663 685
M gl il Lo Ay {111 ||.|. Ll T — 511 > I | 11 (17 J Ll|. o L '/587%95
305 250 AvS a00 ass A50 ars A00 505 £50 s75 s00 Ro5 50 AT5 700




3. Structures of building blocks

Formy!phel]yl Amlno_phen_yl Amidines
boronic acids boronic acids
NH
NH; 1 NH; NH;
A SN AN ~
S { ) HN SN | N
) T N=N -
o Cl CFs
At D-1 D-2 D-3 D-4 D-5 D-6 D-7 D-8




Isocyanides

E-1 E-2 E-3 E-4 E-5 E-6 E-7 E-8
NC
NG H
TC CN L N— NG
U‘ ) Nae A CN\’," | | r\h /N ©
T W ] L) ez
OMe o~
E-3 E-14 E-15 E-18 E-19 E-20 E-21
0. OMe
R C,N.J - ]* _-NHBoc wc
~ | 1
I e y | 1 [ NG | FCO._L e
MeO | 77> MeO” 7 "OMe [ I -
CN OMe CN .
E-25 E-26 E-27 E-28 E-29 E-30 E-31 E-32 E-33 E-34 E-35
e | _NC NC
“ ON. © N NC [ L CN_ CN CN
N | O NH [ J - ‘ ] | L
o | L
N0 - | .
! { [ Ne 0 CN "’LOMe N | H N l o
MeO F oo ‘ \ T ~
Ph OMe Cl Br OMe
E-36  E-37 E-38 E-39 E-40 E-41 E-42 E-43 E-44 E-45 E-46 E-47 E-48
_NC {
0 > CN
NC .
[ Py ‘ 0 NC
N ‘ “ L o OC':’ S
CN NC
CN F
E-49 E-50 E-51 E-56 E-57 E-58 E-59 E-60
CN Ph
~ CN._
NC | 1 CN NC
[ J LU

E-61 E-62 E-63 E-64 E-65 E-66 E-67 E-68




Carboxylic acids

F-10 E-11 F-12 F-13 F-14 F-15 F-16 F-17
MeO A )
O ~
L P L
OH  Ho oH L OH
OH
F-18 F-19 F-20 F-21 F-22 F-23 F-24

F-25 F-26 F-27 F-28 F-29 F-30 F-31
o}
S
Ph” " "OH
F-32 F-33 F34 O F.35 F.36 a7 F-40
o)
JIx o
o P ;
Ph | OH Heo ‘ L -~ J A OH
~"0H J) I HO™ N
HO OH HO N
F41 F43 Foa7
i
N N o] o}
P 0 NN WL Ho§ ML M
| ONY A O _N__A -~ -OH | Paa N 0H
H CI"‘ OH N 1 OH I o OH
o o ) e} . S
OH
F48 F-49 F-50 F-51 F-52 F-53 F-54 F-55
0. OH o
o ? j) 0 an! ? U o
. B o Yy oH EtO
5 Iy o > om Ne NN Pt N
o I B OH OH "L‘o”"‘~ J A Aom
F-56 F-57 F-58 F-59 F-60 F-61 F-62 F-63 F64 F-65
0 o} e
Q MO O 1 o s
~oH J TUONH, TSy T T TOH OH

F-66 F-67 F-68 F-69 F-70 F-71 F-72 F-73




Primary amines

"N cl ~oNHz N, NH ) [//\U
Cl NH; HN_| - 2 -~ N S NH NHp
HaN™ ™ N'ﬁ‘j /l\\\TNHz /J\l 7 ﬁ*]/NOQ F- ‘/J‘\* /f T THQ L«/\L ’L\ /J \
“ P ~ ‘ \ L > j N~ > N \} I
] oY ~“No, 7 ~FUNO, Ner 1) T\sz K ~N
X NH, Cl ~F
G-1 G2 G3 G4 G5 G-6 G7 G-8 G-9 G-10 G-11 G-12
NH NH,
OH Lz 0 NH, NH, HeNo ) w1
KUNH AL e ] b\ 2 N
S S 2 /L L S \\ ~
T ) " owryry Y v L AN
~F i | o A N, Y
- - .
SPh Et0” “OEt g
G-18 G-19 G-20 G-21 G-22 G-23 G24 G225 G.26
F THQ | OH (ﬂ jJ\H N
e O 5y, S e
A ~ | ) A \/ i
OH S T \[v" ~F o O ) “\/J
NH, cl
NH, CNH,
G-27 G-28 G-29 G-30 G-31 G-32 G-33 G-34 G-35 G-36 G-37 G-38 G-39
Secondary amines
W / N -
— - g _ | 2\ RS o\ S~
D D TN N N NN~ | j NH ’// M [ Z\ N ] ) N/ \ NH
J N ~r - | ) { ) X NH (€
04( L\ N N (\/ N j " \/J\/N/L—,-:/ Lo [ A\ S =
OH N H H
G-40 G-41 G-42 G-43 G-44 G-45 G-46 G-47 G-48 G-49 G-50 G-51
NH b N “NH
(\/\\[ PN N - Ny Nk [ N i “NH E j j
oy ) W) oy Lo O L I
- Yy W > - ® :
G-52 G-53 G-54 G-55 G-56 G-57 G-58 G-59 G-60 G-61 G-62 G-63 G-64
o N 0N
=/ | | /
P N NH




Oxo components

N OMe o]
MeO MeQ !
o H @f
CN |
o OMe
H-1 H-2 H-3 H-4 H-5 H-6 H-7 H-11 H-12 H-13
OCFs CFs
H14  H5 H46  HA7 H-18 H49  H20 H21 H-2 H-23 H-24 H-25 H-26 H-27 H-28
o o)
o 9 S Ox Z o o | F
o /
s
_ o >
Br OMe
cl Br ca
Hzg H-30 H-3 H-32 H-33 H-34 H-35  H-36 H-37 H-38 H-39 H-40 H-41 H-42 H-43
o o o 0. 0.__OH _0 o
? S o] ! o cl
MeO o N ! ). PN N 07 W
; CF
C‘\)K/Cl N FsC ¢ — N~ OMe
MeO OPh OMe
Has OMe H-45 H-46 H47 H-48 H-49 H-50 H-51 H-52 H-53 H-54 H-55

9 o} 9 2 0 o} o Os o O -0 N
N cl
! HO X N
o< SOReR: s
o _
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5. Statistical reaction analysis
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6. Synthetic procedures and analytical data
6.1. Procedure and analytical data of the formamide 2 and utilization of isocyanide 3

NH NHCHO NC
2 __HoOOH _Pook

reflux, overnlght Et3N DCM

Ho” P oH Ho” *~oH
1 2 3

A stirred solution of 3-aminophenylboronic acid (1) (5.0 mmol) in formic acid (15 mL) was refluxed
overnight. Afterwards, the excess of formic acid was evaporated and the residue was washed by ether
affording the targeted (3-formamidophenyl)boronic acid (3); White solid, 81% yield; mixture of E and Z
isomers observed, major isomer reported; *H NMR (500 MHz, DMSO-d6) & 10.10 (d, J = 15.5 Hz, 1H),
8.26 (s, 1H), 8.07 (d, J = 24.0 Hz, 2H), 7.83 (s, 1H); 13C NMR (126 MHz, DMSO-d6) 6 162.5, 159.6,
137.5,129.5,127.9, 125.1, 121.3. HRMS (ESI) m/z calculated for C7HsBNOs [M+H]*: 166.0670; found
[M+H]*: 166.0669

Next, the corresponding formamide (1.0 equiv) was dissolved in DCM and EtsN (4.0 equiv) was added
at 0 °C. After 10 min, POClIs (1.0 equiv) was added dropwise and the reaction mixture was stirred at rt
for 4 h. Then, the mixture was added to a solution of NaHCOs3 in water with ice and extractions with
DCM followed. The resulting oil was filtrated through silica and used as it was in the subsequent
reactions.



6.2. Procedure and analytical data of U-4CR adducts 12-15

0 R2 "
- 2.
R'=NH, R2-CHO HO N,
rt, 24 h \B l;l R
+ CO,H —_— d R O

.NC OH MeOH
R3 /

B
\
OH

To a stirred solution of the corresponding 3- or 4- carboxyphenylboronic acid (1.0 mmol) in MeOH (1
mL), the amine (1.0 mmol), aldehyde (1.0 mmol) and isocyanide (1.0 mmol) were added. The reaction
mixture was stirred at rt for 24 h. Afterwards, the solvent was evaporated and the crude product was
purified with column chromatography on silica gel eluted with DCM-methanol (10:1) affording the
targeted compounds.

(3-((1-((3-methoxy-3-oxopropyl)amino)-3-methyl-1-oxobutan-2-yl)(propyl)carbamoyl)phenyl)
boronic acid (12a)

OH [¢]
| H
HO/B N N\/Yo
H r I

Pale white solid, 69% yield; 'H NMR (500 MHz, methanol-d4) & 7.91 (s, 1H), 7.85 (s, 1H), 7.42 (s, 2H),
3.71 (s, 3H), 3.65 (dd, J = 13.5, 4.8 Hz, 2H), 3.55 (s, 2H), 3.20 (t, J = 7.6 Hz, 2H), 2.59 (t, J = 5.8 Hz,
2H), 1.50 — 1.40 (m, 1H), 1.40 — 1.31 (m, 1H), 1.27 (s, 1H), 1.07 — 0.97 (m, 6H), 0.92-0.87 (m, 2H),
0.73 (br s, 1H), 0.57 (t, J = 7.2 Hz, 2H); 13C NMR (126 MHz, CDCls) 5 174.2, 172.8, 171.6, 135.6,
132.2,129.8, 128.6, 128.3, 127.8, 126.6, 68.3, 52.0, 51.2, 35.0, 34.0, 29.7, 26.5, 22.4, 20.0, 19.3,
11.6, 11.1. HRMS (ESI) m/z calculated for C19H20BN206s [M+H]*: 393.21914; found [M+H]*: 393.21902.

4-(cyclohexyl(1-((2-methoxy-2-oxoethyl)amino)-4-methyl-1-oxopentan-2-yl)carbamoyl)phenyl)
boronic acid (12b)

(0] (0]
NN
N
N (0]
© &

O—w

H

White solid, 70% yield; *H NMR (500 MHz, methanol-d4) & 7.80 (s, 2H), 7.38 (d, J = 6.5 Hz, 2H), 4.01-
3.93 (m, 2H), 3.72 (s, 3H), 1.97 — 1.46 (m, 9H), 1.32 (d, J = 4.5 Hz, 1H), 1.00 (s, 7H), 0.66 (d, J =87.5
Hz, 2H); 13C NMR (126 MHz, methanol-d4) 6 175.2, 171.6, 139.6, 135.0, 126.0, 62.5, 60.0, 52.7, 52.6,
42.3,42.0, 41.8, 40.6, 32.6, 26.8, 26.1, 22.9. HRMS (ESI) m/z calculated for C22H33BN20s [M+H]*:
433.25044; found [M+H]*: 433.25058.



6.3. Procedure and analytical data of UT-4CR adducts 16-18

A.
OH
/
HO—B
CHO
OH H
1 / 1°
RI=NH, B, rt, 24 h R
+ OH » o\ ~R?
, MeOH NT N
R?2-NC  TMSN, N=N

To a stirred solution of the corresponding 3- or 4-formylphenylboronic acid (1.0 mmol) in MeOH (1
mL), the amine (1.0 mmol), isocyanide (1.0 mmol) and TMS-azide (1.1 mmol) were added. The
reaction mixture was stirred at rt for 24 h. Afterwards, the solvent was evaporated and the crude
product was purified with column chromatography on silica gel eluted with DCM-methanol (10:1)
affording the targeted compounds.

B.
NH, H 1
N R
R'-CHO A
B rt, 24 h 2
\ N7 N’R
+ OH —» Ho-B
\ \ _/
MeOH OH N=N
R2-NC  TMSN; 17

To a stirred solution of the corresponding 3- or 4-aminophenylboronic acid (1.0 mmol) in MeOH (1
mL), the aldehyde (1.0 mmol), isocyanide (1.0 mmol) and TMS-azide (1.1 mmol) were added. The
reaction mixture was stirred at rt for 24 h. Afterwards, the solvent was evaporated and the crude
product was purified with column chromatography on silica gel eluted with DCM-methanol (10:1)
affording the targeted compounds.

C.
H 2
R'-NH,  RZCHO RrNIR
rt, 24 h
HO\ ,~OH + —>» NN
\ g—OH
!

TMSN; MeOH N=N
18 HO
NC

To a stirred solution of the the amine (1.0 mmol), aldehyde (1.0 mmol) in MeOH (1 mL), 3-
isocyanophenyl boronic acid (1.0 mmol) and TMS-azide (1.1 mmol) were added. The reaction mixture
was stirred at rt for 24 h. Afterwards, the solvent was evaporated and the crude product was purified
with column chromatography on silica gel eluted with DCM-methanol (10:1) affording the targeted
compounds.



(4-((phenylamino)(1-((tetrahydrofuran-2-yl)methyl)-1H-tetrazol-5-yl)methyl)phenyl)boronic acid
(16a)

HO . -OH

N'N\ N
\ H

N—N

Yellow oil, 35% yield; *H NMR (500 MHz, CDCls) & 8.16 (d, J = 6.3 Hz, 1H), 7.75 (dd, J = 7.7, 2.9 Hz,
1H), 7.52 (d, J = 6.1 Hz, 1H), 7.39 (t, J = 6.8 Hz, 1H), 7.16 (tt, J = 7.8, 4.0 Hz, 2H), 6.76 (dd, J = 13.4,
6.5 Hz, 1H), 6.68 (dt, J = 15.1, 7.5 Hz, 2H), 6.31 (t, J = 34.8 Hz, 1H), 5.30-5.24 (br s, 1H), 4.55 — 4.09
(m, 3H), 3.80 (dt, J = 26.5, 7.0 Hz, 2H), 2.15 — 2.06 (m, 1H), 1.89 (d, J = 12.3 Hz, 1H), 1.72 (br s, 4H);
13C NMR (126 MHz, CDCls) & 156.4, 146.1, 136.6, 134.9, 129.6, 127.1, 126.9, 119.1, 114.0, 68.9,

53.2, 51.3, 28.9, 28.6, 25.8. HRMS (ESI) m/z calculated for C19H22BNsOs [M+H]*: 380.18885; found
[M+H]*: 380.18875.

(4-((1-benzyl-1H-tetrazol-5-yl)(cyclopentylamino)methyl)phenyl)boronic acid (16b)

HOL__OH

White solid, 55% yield; *H NMR (500 MHz, CDClz) 8 7.81 (d, J = 8.1 Hz, 2H), 7.33 — 7.31 (m, 2H), 7.21
(d, J = 8.0 Hz, 2H), 7.06 (dd, J = 6.4, 3.0 Hz, 2H), 6.43 (s, 2H), 5.50 (d, J = 15.4 Hz, 1H), 5.26 (d, J =
15.4 Hz, 1H), 5.07 (s, 1H), 2.82 (s, 1H), 2.59 (dt, J = 3.7, 1.8 Hz, 1H), 1.61-1.59 (m, 4H), 1.42 (br s,
2H), 1.30 — 1.13 (m, 3H); 13C NMR (126 MHz, CDCls) & 134.9, 129.0, 128.7, 127.4, 126.5, 56.9, 55.9,

50.9, 32.7, 32.6, 23.8. HRMS (ESI) m/z calculated for C20H24BNsO2 [M+H]*: 378.20958; found [M+H]*:
378.20999.



(3-((1-(3-cyanobenzyl)-1H-tetrazol-5-yl)(cyclopropylamino)methyl)phenyl)boronic acid (16c)

(I)H
B

N,

OH

A

/N\ N
I\

CN

Yellow oil, 71% yield; *H NMR (500 MHz, methanol-d4) & 7.64 — 7.51 (m, 3H), 7.37 — 7.31 (m, 2H),
7.27 —7.19 (m, 2H), 7.13 (s, 1H), 5.67 (dd, J = 41.1, 15.9 Hz, 2H), 5.39 (s, 1H), 2.11 — 2.04 (m, 1H),
0.44 —0.30 (m, 4H); 13C NMR (126 MHz, methanol-d4) 5 194.7, 157.9, 137.8, 136.7, 135.0, 134.3,
133.1, 132.9, 132.0, 130.8, 130.6, 130.5, 129.3, 129.2, 119.0, 113.7, 58.6, 50.7, 29.8, 6.7. HRMS
(ESI) m/z calculated for C19H19BNsO2 [M+H]*: 375.17353; found [M+H]*: 375.17355.

(3-(((1-(4-chlorobenzyl)-1H-tetrazol-5-yl)(phenyl)methyl)amino)phenyl)boronic acid (17a)

B
E ;:r’ SoH

HN

N7 N
\_
N=N

Cl

White solid, 45% vyield; *H NMR (500 MHz, methanol-d4) & 7.33 — 7.26 (m, 5H), 7.20 (d, J = 8.3 Hz,
2H), 7.06 (t, J = 7.7 Hz, 1H), 7.01 (d, J = 8.3 Hz, 2H), 6.89 (d, J = 7.2 Hz, 1H), 6.77 (s, 1H), 6.63 —

6.58 (m, 1H), 6.05 (s, 1H), 5.69 (d, J = 15.5 Hz, 1H), 5.60 (d, J = 15.5 Hz, 1H); 13C NMR (126 MHz,
methanol-d4) & 148.1, 137.4, 129.1, 126.0, 124.4, 121.3, 120.5, 120.5, 120.1, 120.0, 119.9, 119.4,

115.1, 110.1, 106.8, 44.5, 42.0. HRMS (ESI) m/z calculated for C2:H19BCINsO2 [M+H]*: 420.13931;
found [M+H]*: 420.13931.

3-(5-((2-chlorophenyl)((3,5-difluorobenzyl)amino)methyl)-1H-tetrazol-1-yl)phenyl)boronic acid
(18a)

E

h
=N B—OH

Yellow oil, 87% yield; *H NMR (500 MHz, methanol-d4) & 7.81 (s, 1H), 7.61 (d, J = 7.5 Hz, 1H), 7.49
(s, 1H), 7.44 (t, J = 7.2 Hz, 2H), 7.37 — 7.27 (m, 4H), 7.27 — 7.16 (m, 2H), 7.09 (d, J = 6.1 Hz, 1H), 7.06
—7.00 (m, 1H), 6.84 — 6.72 (m, 4H), 5.50 (s, 1H), 3.73 (d, J = 3.1 Hz, 2H); 3C NMR (126 MHz,
methanol-d4) 6 165.4, 165.3, 163.5, 163.4, 157.3, 145.1, 136.9, 136.4, 134.8, 134.0, 131.4, 131.0,
130.8, 130.6, 129.7, 128.7, 112.9, 112.8, 112.7, 112.2, 112.1, 112.0, 112.0, 103.4, 103.2, 103.0, 53.4,
51.3, 43.6. HRMS (ESI) m/z calculated for C21H17BCIF2NsO2 [M+H]*: 456.12047; found [M+H]*:
456.12088.



6.4. Procedure and analytical data of GBB-3CR adducts 19

X e rt, 24 h or HOSg-OH
(E )—NH, PH mw, 100°C, 1h X\|4N
T A S
, OH  Sc(OTf)s (30 mol%),
R2-NC MeOH " HNeg?
ff; T ’28 19

To a stirred solution of the corresponding formylphenylboronic acid (1.0 mmol) in MeOH (1 mL), the 2-
aminopyridine or 2-aminothiazole (1.0 mmol), isocyanide (1.0 mmol) and catalytical amount of
Sc(OTf)s (30 mol%) were added. The reaction mixture was stirred at rt for 24 h. Afterwards, the solvent
was evaporated and the crude product was purified with column chromatography on silica gel eluted
with DCM-methanol (10:1) affording the targeted compounds.

Alternatively
In a microwave vial, the corresponding formylphenylboronic acid (1.0 mmol), the 2-aminopyridine or 2-

aminothiazole (1.0 mmol), isocyanide (1.0 mmol) and Sc(OTf)s (30 mol%) were dissolved in MeOH (1
mL). The reaction mixture was irradiated at 100 °C for 1 h.

(2-(3-(cyclohexylamino)imidazo[1,2-a]pyridin-2-yl)phenyl)boronic acid (19a)

OH
/
HO—B
2N =N
SN
NH

White solid, 69% yield; IH NMR (500 MHz, methanol-d4) & 8.49 (d, J = 6.4 Hz, 1H), 7.82 (d, J = 7.1
Hz, 1H), 7.76 (d, J = 8.9 Hz, 1H), 7.62 (br s, 1H), 7.54 (d, J = 6.6 Hz, 1H), 7.37 — 7.28 (m, 2H), 7.21 (br
s, 1H), 3.08 (br s, 1H), 1.96 (d, J = 11.0 Hz, 2H), 1.76 (br s, 2H), 1.64 (br s, 1H), 1.42 (br s, 2H), 1.34 —
1.21 (m, 3H); 13C NMR (126 MHz, methanol-d4) & 128.9, 128.1, 126.4, 121.9, 121.3, 119.8, 119.1,
116.7, 114.0, 113.7, 106.0, 104.5, 48.9, 25.7, 17.4, 16.6. HRMS (ESI) m/z calculated for C19H22BN3O:
[M+H]*: 336.18051; found [M+H]*: 336.18187.



(4-(5-(phenethylamino)imidazo[2,1-b]thiazol-6-yl)phenyl)boronic acid (19b)

S\|4N OH
B
<\/N\</ S YoH
HN—
Yellow oil, 75% yield; *H NMR (500 MHz, methanol-d4) & 7.76 (t, J = 7.1 Hz, 2H), 7.60 (d, J = 8.0 Hz,
2H), 7.38 (d, J = 4.5 Hz, 1H), 7.27 — 7.22 (m, 3H), 7.19-7.15 (m, 2H), 7.02 (d, J = 4.4 Hz, 1H), 3.31 -
3.26 (m, 2H), 2.82 (t, J = 6.8 Hz, 2H); 3C NMR (126 MHz, methanol-d4) 6 131.5, 125.6, 125.4, 120.5,

120.0, 117.8, 116.9, 109.3, 104.0, 41.5, 28.3. HRMS (ESI) m/z calculated for C19H18BN3O2S [M+H]*:
364.12855; found [M+H]*: 364.12866.

(3-(3-((4-methoxyphenethyl)amino)imidazo[1,2-a]pyridin-2-yl)phenyl)boronic acid (19c)

MeO

Yellow oil, 79% yield; *H NMR (500 MHz, methanol-d4) 5 8.17 (d, J = 6.8 Hz, 1H), 8.06 (s, 1H), 7.73
(d, J = 7.8 Hz, 2H), 7.63 (dd, J = 8.2, 7.7 Hz, 1H), 7.56 (d, J = 8.9 Hz, 1H), 7.40 (t, J = 7.6 Hz, 1H),
7.16 (t, J = 6.8 Hz, 1H), 6.84 (d, J = 8.5 Hz, 2H), 6.58 (d, J = 8.5 Hz, 2H), 3.60 (s, 3H), 3.16 (1, J = 6.8
Hz, 2H), 2.63 (t, J = 6.8 Hz, 2H); 1*C NMR (126 MHz, methanol-d4) & 150.0, 129.1, 126.2, 124.3,
123.1, 122.8, 121.0, 120.4, 119.9, 119.4, 119.0, 118.4, 116.2, 107.4, 105.1, 103.8, 46.1, 40.4, 40.0,
27.3. HRMS (ESI) m/z calculated for C22H22BNsOs [M+H]*: 388.1827; found [M+H]*: 388.18301.

(2-(3-((3-isopropoxypropyl)amino)imidazo[1,2-a]pyridin-2-yl)phenyl)boronic acid (19d)

Ho_ H
8

2 N=N
SN

NH

g\(
Yellow oil, 67% yield; *H NMR (500 MHz, methanol-d4) & 8.50 (d, J = 6.8 Hz, 1H), 7.85 — 7.80 (m, 1H),
7.77-7.73 (m, 1H), 7.62 (q, J = 7.8 Hz, 1H), 7.55 - 7.50 (m, 1H), 7.35 - 7.28 (m, 2H), 7.20 (q, J = 6.7
Hz, 1H), 3.62 — 3.59 (m, 2H), 3.28 — 3.23 (m, 2H), 1.92 — 1.86 (m, 2H), 1.14 — 1.09 (m, 6H); 13C NMR
(126 MHz, methanol-d4) & 129.8, 128.9, 128.8, 128.6, 126.6, 124.5, 124.5, 117.2, 113.6, 73.1, 67.3,

46.3, 31.9, 22.6. HRMS (ESI) m/z calculated for C19H24BN3O3 [M+H]*: 354.19835; found [M+H]*:
354.1987.



(2-(3-((4-methoxyphenethyl)amino)imidazo[1,2-a]pyridin-2-yl)phenyl)boronic acid (19¢e)

OH
HO~ ¢/

2 N=N
SN

NH

MeO

Yellow oil, 66% yield; 'H NMR (500 MHz, methanol-d4) & 8.15 (dd, J = 6.9, 0.8 Hz, 1H), 7.71 — 7.66
(m, 1H), 7.57 — 7.52 (m, 2H), 7.49-7.48 (m, 1H), 7.25-7.24 (m, k2H), 7.10 (d, J = 8.4 Hz, 2H), 7.06 (t, J
= 6.9 Hz, 1H), 6.77 (d, J = 8.5 Hz, 2H), 3.72 (s, 3H), 3.40 (t, J = 6.9 Hz, 2H), 2.86 (t, J = 6.9 Hz, 2H);
13C NMR (126 MHz, methanol-d4) & 159.8, 138.2, 135.7, 132.7, 131.4, 130.9, 130.7, 129.3, 128.6,
125.9, 124.5, 123.1, 115.3, 114.9, 113.9, 55.7, 50.9, 37.2. HRMS (ESI) m/z calculated for
C22H22BN3O3 [M+H]*: 388.17542; found [M+H]*: 388.17520.



6.5. Procedure and analytical data of Ugi-based macrocycles 20

CHO H
HN X
R?-NC t, 48 h \—n(.\{:>=o
+ —_— N9
B MeOH
HO” "~ “OH HN—R?
0 o)
/H\V/X\v/u\ HO=g
n
20
n=1,2
X=C,S

To a stirred solution of the 4-formylphenylboronic acid (1.0 mmol) in MeOH (10 mL), the corresponding
aminoacid (1.0 mmol) was added (51). After stirring for 30 min, more MeOH (90 mL) was added and
then the isocyanide (1.0 mmol). The reaction mixture was stirred at rt for 48 h. Afterwards, the solvent
was evaporated and the crude product was purified with column chromatography on silica gel eluted
with DCM-methanol (10:1) affording the targeted compounds.

(4-(1-(2,6-dioxo-1,7-diazacyclododecan-1-yl)-2-((4-methoxyphenethyl)amino)-2-oxoethyl)phenyl)
boronic acid (20a)

HO\B/OH

Yellow oil, 31% yield; *H NMR (500 MHz, methanol-d4) & 7.73 (s, 1H), 7.23 (d, J = 7.3 Hz, 2H), 7.06
(d,J=7.9 Hz, 2H), 6.79 (d, J = 8.3 Hz, 2H), 5.82 (s, 1H), 4.28 (d, J = 10.9 Hz, 1H), 4.08 (dd, J = 19.0,
12.0 Hz, 1H), 3.90 (d, J = 13.2 Hz, 1H), 3.77 (s, 3H), 3.43 (dd, J = 23.5, 6.8 Hz, 2H), 2.72 (s, 2H), 1.62
—1.35(m, 3H), 1.35-1.22 (m, 1H), 1.22 — 1.12 (m, 1H), 1.04 (s, 1H); 3C NMR (126 MHz, methanol-
d4) 6 171.9, 171.5, 159.8, 135.5, 132.6, 132.5, 131.0, 130.2, 115.1, 72.9, 69.5, 64.5, 55.8, 47.5, 42.3,
41.2, 35.5, 30.4, 27.1, 25.2. HRMS (ESI) m/z calculated for C27H3sBN3Os [M+2H]*: 512.26972; found
[M+2H]*: 512.25641.



(4-(2-((4-chlorobenzyl)amino)-1-(5,8-dioxo-1-thia-4,9-diazacycloundecan-4-yl)-2-oxoethyl)
phenyl)boronic acid (20b)

HOL ,~OH

Yellow oil, 30% yield; *H NMR (500 MHz, methanol-d4) 8 7.76 (br s, 1H), 7.46 — 7.36 (m, 1H), 7.27-
7.21 (m, 2H), 7.17 (t, J = 9.5 Hz, 1H), 5.48 (s, 1H), 4.35 (s, 1H), 3.73 — 3.59 (m, 1H), 3.59 — 3.49 (m,
1H), 3.43 - 3.36 (m, 1H), 3.33 — 3.30 (m, 1H), 3.15 - 2.92 (m, 1H), 2.82 — 2.64 (m, 2H), 2.57 (d, J =
8.7 Hz, 1H), 2.48 — 2.34 (m, 1H); 3C NMR (126 MHz, methanol-d4) 6 176.7, 176.6, 175.6, 174.6,
172.8,172.3, 138.9, 138.6, 135.4, 134.2, 133.9, 131.2, 131.0, 130.5, 130.4, 130.1, 129.8, 129.6,
129.5, 127.7, 127.2, 68.1, 66.4, 49.2, 46.5, 45.7, 43.8, 43.6, 43.1, 41.3, 35.8, 35.7, 35.0, 34.4, 34.0,
33.7,33.4, 32.4, 31.3, 26.7, 26.1. HRMS (ESI) m/z calculated for C23H27BCIN3OsS [M+H]*: 504.15258;
found [M+H]*: 504.15283.



6.6. Procedure and analytical data of the Suzuki adduct 28

K,COj3 (2.0 eq)
NH Pd(PPh); (10 mol%)
OH
MW, 100 °C, 1 h N / DME/H,0
G - AL S T iy
Sc(OTf 30 mol%) S =N OH @_
19b

In a microwave vial, 4-formylphenylboronic acid (1.0 mmol), 2-aminothiazole (1.0 mmol), phenyl ethyl
isocyanide (1.0 mmol) and Sc(OTf)s (30 mol%) were dissolved in MeOH (1 mL). The reaction mixture
was irradiated at 100 °C for 1 h. After cooling down, extractions with dichloromethane (3x30 mL)
followed. The organic layer was separated, washed with water, dried with magnesium sulfate, filtered
and concentrated in vacuo. Then, the residue was dissolved in DME (5 mL) and H20 (2 mL).
Bromobenzene (1.0 mmol), K2COs (1.5 mmol) and Pd(PPhs)4 (10 mol%) as catalyst were added to the
reaction mixture. The solution was refluxed overnight under N2 atmosphere. Afterwards, the solvents
were removed and the organic layer was separated, washed with water, dried with magnesium sulfate,
filtered and concentrated in vacuo. The crude product was purified with column chromatography on
silica gel eluted with petroleum ether-ethyl acetate (5:1) affording compound 28.

6-([1,1'-biphenyl]-4-yl)-N-phenethylimidazo[2,1-b]thiazol-5-amine (28)

White solid, 45% yield (2 steps); *H NMR (500 MHz, CDCls) 6; 7.81 (d, J = 8.3 Hz, 2H), 7.64 — 7.60
(m, 2H), 7.56 (d, J = 8.3 Hz, 2H), 7.43 (d, J = 7.8 Hz, 2H), 7.36 — 7.29 (m, 4H), 7.26 (d, J = 7.3 Hz,
1H), 7.21 (d, J = 7.1 Hz, 2H), 6.99 (d, J = 4.5 Hz, 1H), 6.64 (d, J = 4.5 Hz, 1H), 3.33 (q, J = 6.5 Hz,
2H), 3.14 (t, J = 6.2 Hz, 1H), 2.88 (t, J = 6.6 Hz, 2H). 13C NMR (126 MHz, CDCls) 5 144.9, 140.8,
139.0, 135.8, 133.5, 128.9, 128.7, 128.7, 128.5, 128.3, 127.2, 127.1, 126.9, 126.6, 126.2, 125.9,
116.6, 111.8, 50.0, 36.6. HRMS (ESI) m/z calculated for C2sH21N3S [M+H]*: 396.14562; found [M+H]*:
396.14570.



Exemplary copies of NMR and MS data of novel compounds

(3-formamidophenyl)boronic acid (2)
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(3-((1-((3-methoxy-3-oxopropyl)amino)-3-methyl-1-oxobutan-2-yl)(propyl)carbamoyl)phenyl)

boronic acid (12a)
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18MDV090-34_180314183649 #14
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4-(cyclohexyl(1-((2-methoxy-2-oxoethyl)amino)-4-methyl-1-oxopentan-2-yl)carbamoyl)phenyl)
boronic acid (12b)
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18MDV090-33_180314183404 #17
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(4-((phenylamino)(1-((tetrahydrofuran-2-yl)methyl)-1H-tetrazol-5-yl)methyl)phenyl) boronic acid
(16a)
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(4-((1-benzyl-1H-tetrazol-5-yl)(cyclopentylamino)methyl)phenyl)boronic acid (16b)
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(3-((1-(3-cyanobenzyl)-1H-tetrazol-5-yl)(cyclopropylamino)methyl)phenyl)boronic acid (16c)
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18MDV090-10_180314173107 #14
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(3-(((1-(4-chlorobenzyl)-1H-tetrazol-5-yl)(phenyl)methyl)amino)phenyl)boronic acid (17a)

5 5.0
f1 (ppm)

148.09|

T T T T T T
100 90 80 70 60 50 40 30 20 10 0

f1 (ppm)

T T T T T T T T T
210 200 190 180 170 160 150 140 130 120 110




03/21/18 11:40:21

18MDV090-12-MIS 126
22610339
1000000 249.10011
500000 C 358.12448
. 5 42013931
1 199.45953 | 283.16785 l | l 457.22946 521-1,4105 602.21808 66345416
GTTTTJTTﬂTTTITT‘TTTTT.ITTT\ITTlTITTLLTT.TTTTTT‘T'TTT T TT
x T T T T x T x T
150 200 250 300 350 400 450 500 550 600 650
m/z
42013931
200000
42313962 457.22946
100000 41390570 ! 47921133
/
408.48846 ( 43415479 451.15967 ) || 47124469 |, 48811420
0 [ 1T T‘[ T .T T T T T [ 1T 177 [ T 177 [ T 177 [ L [ T 171 I[ T 1771 [
400 410 420 430 440 450 460 470 480 490
m/z




3-(5-((2-chlorophenyl)((3,5-difluorobenzyl)amino)methyl)-1H-tetrazol-1-yl)phenyl)boronic acid
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(2-(3-(cyclohexylamino)imidazo[1,2-a]pyridin-2-yl)phenyl)boronic acid (19a)
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(4-(5-(phenethylamino)imidazo[2,1-b]thiazol-6-yl)phenyl)boronic acid (19b)

p10 200 190 180 170

|
§7 143! i 7
T T T T T T T T T T T T T
110 105 100 95 9.0 85 8.0 75 7.0 6.5 6.0 5 5.0 4.5 4.0 35 3.0 25 2.0
f1 (ppm)
w B
< ~
o 3
¥ &
T T T T T T T T T
120 110 100 90 80 70 60 50 40
f1 (ppm)

T
160 150 140 130




18MDV090-20_180314175835 #17
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(3-(3-((4-methoxyphenethyl)amino)imidazo[1,2-a]pyridin-2-yl)phenyl)boronic acid (19c)
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(2-(3-((3-isopropoxypropyl)amino)imidazo[1,2-a]pyridin-2-yl)phenyl)boronic acid (19d)
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(2-(3-((4-methoxyphenethyl)amino)imidazo[1,2-a]pyridin-2-yl)phenyl)boronic acid (19e)
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18MDV090-11_180314173351 #14 \V: 1 NL: 1.01E7
T: FTMS + p ESI Full ms [150.00-10(
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(4-(1-(2,6-dioxo-1,7-diazacyclododecan-1-yl)-2-((4-methoxyphenethyl)amino)-2-oxoethyl)phenyl)
boronic acid (20a)
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18MDV090-22_180314180401 #19

T: FTMS + p ESI Full ms [150.00-10(
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(4-(2-((4-chlorobenzyl)amino)-1-(5,8-dioxo-1-thia-4,9-diazacycloundecan-4-yl)-2-oxoethyl)

phenyl)boronic acid (20b)
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6-([1,1'-biphenyl]-4-yl)-N-phenethylimidazo[2,1-b]thiazol-5-amine (28)

N
N

r

W,

B

S

98'7
88'7
68'C
383
[a33
sTE—
TEE~2

433
pEE
se'e

v9'9
59'9 >
66'9
00
0zL
1L A
sTL
e
o€
1233
€€
WL
b
SsL
st
19
€9
€9
08
(293

=11
=101

T

=001

=€0'T
M\.#N”N
0T
Ww@m
WNNAN
107
Norz

0

$9'9€ —

16'6v —

8T —

19:91T —

v6'SCT
[xrad
65'921
£8'921

(39743
STt
Vaa:7ad
£5°821
99'821
(74148
06821
b €T
S8'SET
SO°6ET
£8°0bT
16'bbT

L

I

60

T T
100 90

1 (ppm)

110




7. Protein expression and purification

E. Coli Rosetta 2 (DE3) pLysS (Novagen) were transformed with the pETM-11 vector bearing the PtpB
gene for recombinant protein production. The cells were grown in Terrific Broth (TB) media
supplemented with 50 ug/ml kanamycin and 35 ug/ml chloramphenicol. An overnight pre-culture grown
at 310 K was used to inoculate the main production culture (supplemented by 0.5 % glucose to
prevent leaky expression containing), which was grown at 310 K until an ODsoo interval of 0.6 — 0.8.
Subsequently, the enzyme expression was induced with 1 mM isopropyl B-D-1-thiogalactopyranoside
(IPTG), and the bacterial cultures were incubated for 16 -18 hours at 310 K. The cells were harvested
by centrifugation at 5000 rpm for 20 minutes at 257.59 K and resuspended in lysis buffer (50 mM Tris-
HCI, 100 mM NacCl, 30 mM Imidazole, pH 7.5) protease inhibitors (Complete Mini EDTA-free, Roche
Applied Science) and a spatula tip of lysozyme. After sonication on ice, the lysate was centrifuged for
45 minutes at 18000 rpm and 257.59 K. Subsequently, the supernatant was passed through a 0.45 ym
filter (Whatman) to remove traces of unlysed cells and aggregates. For purification, the clarified cell
lysate was purified by immobilized metal ion affinity chromatography (IMAC) with buffer A (50 mM Tris
-HCI, 100 mM NacCl, pH 7.5) and buffer B (50 mM Tris-HCI pH 7.5, 100 mM NacCl, 500 mM imidazole)
in a 5 mL His-Trap HP (GE Healthcare). Bound protein eluted from the column between 125-150 mM
imidazole by step gradient elution. The sample obtained after Ni-NTA purification was diluted 6-fold
with 50 mM Tris-HCI pH 7.5 and loaded on a 5 ml Anion Exchange column (GE Healthcare). The
protein was eluted from the column by a linear gradient ranging from 50 mM to 1 M of NaCl. Next, the
sample was injected onto a HiLoad 16/60 Superdex 75 column (GE Healthcare), previously
equilibrated in buffer C (20 mM Tris-HCI pH 7.5 and 50 mM NacCl). The final yield of pure protein from
1 L culture was typically between 6 and 10 mg/mL.

8. Activity assay

The phosphatase activity was performed in 96-well plates (Sigma-Aldrich, Greiner CELLSTAR®)
containing 50 uM compounds and 100 nM recombinant MptpB (protein and compounds ratio 1:500) in
total volume 50pl of assay buffer (50 mM Tris- HCI, 100 mM NacCl, 10 % glycerol and 5 mM BME, pH
7.5). The plates were centrifuged for 1 minute at 1000 rpm and incubated for 10 minutes at 37 °C. The
measurements were led in triplicates by using spectrophotometer reader (BMG Labtech) at 410 nm.
The ICso value was determined by compound concentrations ranging from 1 mM to 500 nM (1.9fold
dilution factor) at 250 nM of MptpB to linearly correlate the time and the enzymatic activity. The
reaction was started by the addition of the p-nitrophenyl phosphate (pNPP) in order to assess the
dephosphorylation activity at a final concentration of 20 mM. The results were analyzed with GraphPad
Prism 5.0 and Origin.

9. Differential scanning fluorimetry (DSF)

Thermal-shift assay (Thermofluor), also called differential scanning fluorimetry (DSF), is a technique to
screen compounds that can bind the protein previously labelled with a fluorescent dye (52).
Furthermore it is employed to optimize the buffer conditions such as pH, salts concentrations and
disulfide bonds reducing agents (53) (e.g. 2-mercaptoethanol and dithiothreitol). As a result of protein
denaturation under a thermal gradient, the compounds can stabilize (positive shift) or destabilize the
complex (negative shift); such effect can be quantified as melting point temperature at which the
denaturation occurs. In this study case, each reaction is composed of 1 ul compound at 1 mM
concentration (50 mM stock in 100% DMSO), 49 ul master mix (10x Sypro Orange (Invitrogen), 5 uM
protein in 50 mM Tris- HCI, 100 mM NacCl, 10 % glycerol and 5 mM BME, pH 7.5. The final DMSO
concentration is 2% (v/v) and the control was treated with the same percentage of DMSO. The DSF
study demonstrated that the protein could tolerate DMSO up to 7% (v/v) (data are not shown). The



melting curves and the melting temperature were examined using BioRad CSX 96 control software
(fig. S8).
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Fig. S8. Stabilization effect of 18a as proof of interaction with MptpB as assessed by DSF.
Melting curves (A) and peaks (B) obtained in the presence of 1 mM of 18a (highlighted in green) and
DMSO as a control (highlighted in red). The experiments were run in triplicate. The difference of the
melting temperature (ATm = 5.5) indicates a strong stabilization of the ligand — protein complex as a
consequence of compound binding.

10. Microscale thermophoresis (MST)

The dissociation constant (Kd) was measured using Nanotemper Monolith NT.115 (Nanotemper
Technologies GmbH). The targeted protein was labelled with Monolith His-Tag Labeling Kit RED-tris-
NTA according to manufacturer’s protocol in standard capillaries (Nanotemper Technologies GmbH)
containing MST buffer (20 mM Tris-base pH 8.0, 50 mM NacCl) supplemented by 0.05% (v/v) Tween
20 to prevent protein aggregation. Before loading the samples, the mixture of protein (100 nM) and
compound (1 mM) was previously incubated for 30 minutes, followed by centrifugation at 14000 rpm
for 5 minutes. As a result, a Kq of 8.07 uM was detected in single point measure with response
amplitude and signal to noise of 5.4 and 6.4 respectively (fig. S9).
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Fig. S9. Binding curve of 18a to the fluorescently labeled MptpB sample as assessed by MST.

11. Molecular modeling

Prior to proceed to dock compound 18a we visually inspected for possible candidates that can form a
covalent bond with the boronic acid, for example the threonines and the serines (fig. S10). We
excluded the solvent exposed residues and kept the Ser — 57 and Thr — 223 as they were the only
exposed to the phospho tyrosine binding site.

The boronic acid inhibitor 18a was prepared with LigPrep by assigning the ionization state with Epik
(54) at pH 8.0. The protein phosphatase B in complex with the previously described inhibitor OMTS
(55) was imported with Protein Preparation Wizard (56) which allows to assign hydrogens and partial
chargers to heteroatoms. In addition, the final refinement (hydrogen bond assignment and restrained
minimization) was performed with standard parameters.

The ligand was then docked with CovDock (57), an all-in-one workflow to predict the poses and the
score of compounds which covalently binds nucleophilic side chain residues. For the formation of the
boronic acid addition product with Cys — 160 and Ser - 57, proximal OMTS-A atomic coordinates were
used to generate the grid box within which the compounds were docked in a box length size of 20 A.
Distal OMTS — B atomic coordinates were then used as they were closer to the nucleophile partner for
docking the compound in the cavity. The final poses were visually inspected and the network of
molecular interactions was generated with Scorpion (57). The prediction of the docking score derives
from the genetic algorithm parametrization of both the interaction network and the specific type of
contacts. The final scores are summarized in Table S1 while the proposed docking models for Cys —
160 (fig. S11), Ser -57 (fig. S12) and Thr — 223 (fig. S13) were rendered with Pymol. In the highest-
ranking interaction with Cys-160 the boronic acid hydroxyls are nicely stabilized by a hydrogen
bonding network towards Ala-162 and Arg-166.



Serine / Threonine/

Fig. S10. Three-dimensional structure of the target phosphatase (A) Surface representation of
MptpB (PDB: 20Z5) showing both the position of the reactive cysteine (yellow) and (B,C) the
distribution of the serines (red) and threonine (green) that can react with the boronic acid, thus forming
a covalent bond. (D) Magnification of the phospho tyrosine binding site reveals that Ser57 and Thr223
are exposed, thus they were selected among the other residues for the docking studies. The picture
were rendered with Pymol.
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Fig. S11. Proposed docking model for 18a covalently bound to Cys?¢° (PDB ID: 20Z5). This
complex is further stabilized by polar interactions such as confocal hydrogen bonds between the
amidic hydrogens and hydroxyl group of boronic acid moiety (red) and cation — pi between the Arg —
166 positively charged side chain and the benzene (blue); moreover van der Waals interactions
(yellow) with hydrophobic side chains between the Val231, Leu227, ILE203, Phe98 and the 1,3-
difluorophenyl moiety extends the contact surface with the receptor cavity. The reference
cocrystallized compound is depicted in magenta lines.
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Fig. S12. Proposed docking model for 18a covalently bound to Ser5” (PDB ID: 20Z5). Polar
contacts between the positively charged side chain of Arg166 and the benzene (blue) are maintained
as well as the van der Waals interactions (yellow) between hydrophobic side chain of Phe98 and the
1,3-difluorophenyl group. Additionally, new ionic contacts are formed between the Arg166 guanidine
and the tetrazole (purple dash lines) as well as one extra pi—pi interaction with Phe98 and the
chlorophenyl group.
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Fig. S13. Proposed docking model for 18a covalently bound to Thr?2 (PDB ID: 20Z5). In addition
to the van der Waals interactions (yellow) between Phe — 98 and the compound, new contacts are
formed such as pi—pi interactions (orange) and cation — dipole (magenta). Unfavorable interactions
due to steric collision (gray) were also found around the aromatic ring immediately attached to the
boronic acid moety.

Table S1. Summary table of the docking scores for Covdock and Scorpion.

Pose number Covdock affinity Scorpion score Reference
compound Scorpion
score
Cys - 160 -8.285 10.7 18.1
Ser - 57 -6.795 11.1 18.1

Thr - 223 -5.600 8.5 115



12. Acoustic droplet ejection technology description and workflow

In the figure below we describe the principles of ADE technology as reported by Fuller, F. et al.
Protocol Exchange (2017) (doi:10.1038/protex.2017.01). A driving pulse is sent to the transducer and
the resulting acoustic wave (center) is focused on the sample-air interface creating a column of
sample. A droplet of sample is ejected in the final step (right) and an echo of the driving pulse is
returned to the transducer. The sample is connected to the transducer via a column of coupling water
(that is isolated from the sample) (58). In addition we describe its incorporation in our workflow.
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Fig. S14. ADE technology. (A) Description of the principles (licence under Attribution 4.0 International
(CC BY 4.0)). (B) The workflow of our current approach towards the synthesis of complex boronic

acids
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