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1. Supporting figures and tables
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Figure S1 Lysine-targeting fragment library' Chemical structure of the lysine-targeting probes, the

presumed electrophilic centers are highlighted by red.
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Figure S2 Lysine mapping results of SHP2. Full-length SHP2 (PDB ID: 6BMX) contains 34 lysine
residues (shown with red highlight), of which 10 were labeled by fragments from our library following
tryptic digestion (K35, K129, K198, K199, K213, K260, K274, K276, K280 and K492, respectively).
Known allosteric sites of SHP2 are highlighted as follows: the latch (blue), the tunnel (green), and the groove
(yellow). Lysine ligandability is indicated by increasing orange color intensity. Labeling efficiency by the
warhead type of hit fragments is shown at the bottom.
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Compound Kuys KBlank KBinding re:;)t]isvity tljt;l;_ililtg.z Stability,

ID pH 10.2 [h!] | pH 10.2 [h] | pH 10.2 [h7] | t12, p[I:]IO.Z ’ [h] pH 7.4 [%]
F1 - - - <lmin <lmin 8%
F2 3.5936 1.8704 1.7231 0.4023 0.3706 66%
F3 - 27.2410 - <lmin 0.0254 98%
F4 1.3672 0.1402 1.2271 0.5649 4.9447 75%
F5 1.2901 0.6490 0.6410 1.0813 1.0680 80%
Feé - 2.0090 - <Imin 0.3450 10%
F7 49.9687 14.6843 35.2845 0.0196 0.0472 80%
F8 6.6113 3.9798 2.6315 0.2634 0.1742 60%
F9 0.0382 0.0293 0.0089 77.9643 23.6209 91%
F10 - - - <lmin <lmin 52%
F11 - - - <Imin <Imin 35%,
F12 - 8.3649 - <lmin 0.0829 1%
F13 3.0802 0.4796 2.6006 0.2665 1.4453 45%
F14 - 2.0545 - <lmin 0.3374 41%
F15 - 26.5429 - <Imin 0.0261 51%
F16 29.8739 0.4554 29.4185 0.0236 1.5219 87%
F17 8.8615 0.7139 8.1475 0.0851 0.9709 95%
F18 41.1428 0.1143 41.0284 0.0169 6.0627 86%
F19 0.7497 0.2086 0.5411 1.2811 3.3227 96%
F20 0.0012 0.1225 - 24h + 5.6599 83%
F21 0.0297 0.0046 0.0251 27.6669 150.3940 100%
F22 0.0045 0.0061 - 24h + 113.6511 94%,
F23 0.0150 0.0045 0.0105 65.8466 154.2314 99%,
F24 0.0064 0.0196 - 24h + 35.3681 100%
F25 0.0197 0.0028 0.0169 40.9295 246.7624 96%
F26 15.8164 0.0339 15.7825 0.0439 20.4624 86%
F27 0.0835 0.0640 0.0196 35.4082 10.8357 97%
F28 0.0078 0.0016 0.0063 110.5401 447.1690 100%
F29 - - - - <lmin 0%
F30 - 0.0593 - <lmin 11.6925 829%
F31 3.0240 0.0451 2.9789 0.2327 15.3620 98%
F32 - - - - <Imin 66%
F33 6.1278 0.0570 6.0708 0.1142 12.1672 349,
F34 - - - <Imin <Imin 73%
F35 6.1353 0.6697 5.4656 0.1268 1.0350 80%
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Table S1. Overview of fragment reactivity profiling '. Fragments were evaluated using an HPLC-based
surrogate kinetic assay against N-a-acetyl-lysine, at pH 10.2 to determine pseudo first-order rate constants
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(k) and the corresponding half-lives (ti2). In the case of competing reactions (reaction with N-a-acetyl-
lysine and degradation), the apparent rate constant is defined as kiys=Kgiank + Kginding. Experimentally
determined half-lives were calculated as ti»(Lys)=1In 2/(kiys). Reactions were monitored for 24 h and
performed in duplicates. The compounds’ stability was also evaluated at pH 7.4 calculating the %
decomposition of the compound within 1 h. Reactions were monitored at 0 and 1 h and performed in
duplicates.

SHP2 inhibition at | SHP2 ICso
ID Warhead Labelled AA
arhea 100 uM [%] [aM] abelle
F1 Sulfonyl chloride 33%+4% n.d. -
F2 Sulfonyl chloride 85%+10% >1000 pM -
F3 Sulfonyl fluoride 48%+8% n.d. -
F4 Fluorosulfate 28%+3% n.d. -
F5 Sulfonyl heterocycle (triazole) 7%+4% n.d. -
Fé N, O-sulfonate 53%+6% >1000 uM -
F7 N-acyl-N-alkyl sulfonamide (NASA) 75%+0% >1000 uM -
F8 N-acyl-N-alkyl sulfonamide (NASA) 100%+4% 66.9 UM K35, K129, K198,
vy H K280
F9 Benzothiazinone 4%+1% n.d. -
K35, K129, K198,
F10 N-succinimidyl ester 100%+2% 10.6 uM K213, K260, K274,
K276, K280, K492
K199, K260, K274
- ni 1 0, + o, . > > 5
F11 N-succinimidyl ester 100%=x1% 29.2 uM K276, K492
K129, K198, K213
- ni 1 0, + o, . > > >
F12 N-succinimidyl ester 100%=x1% 18.5 uM K280, K492
F13 Bisacetanilide 54%=£1% >1000 uM -
F14 Isatoic anhydride 78%=+1% 108.3 uM -
K35, K199, K280
F15 Isatoic anhydride 78%+5% 43.7 uM ’ ; ’
K492
F16 Sulfonyl acrylate 100%+2% 2.8 uM K199, K260
F17 Dichlorotriazene 100%+6% 12.7 uM K198, K280, K492
F18 Dichlorotriazene 95%=+7% 24.8 uyM K199
F19 Difluorostyrene 46%=+7% n.d. -
F20 Aldehyde 11%+12% n.d. -
F21 N-formyl heterocycle 52%+3% >1000 uM -
F22 Heterocyclic aldehyde 81%+11% 111.7 uM -
F23 Ketoaldehyde 69%=+2% >1000 uM -
F24 Ketoaldehyde (enolate) 78%=+3% 319.7 uM -
F25 Hydroxy aldehyde (salicylaldehyde) 100%+2% 16.9 uyM n.d.
F26 | Acylphloroglucinol (salicylaldehyde) 100%+0% 14.4 uM n.d.
F27 Formylphenyl boronic acid 100%+2% 102.3 uM -
F28 Formylphenyl boronic acid 48%+9% n.d. -
F29 Formylphenyl boronic ester 51%=£7% 347.4 uM -
F30 ortho-Phthalaldehyde (OPA) 100%=+1% 0.22 uM K213
F31 Ethynyl aldehyde/formylacetylene 25%=+15% n.d. -
F32 Polycarbonyl 66%+16% 504.0 uM -
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F33 Squarate 52%+3% >1000 pM -
F34 Isocyanate 28%+4% n.d. -
F35 Isothiocyanate 100%=+1% 2.9 uM n.d.

Table S2. Summary of the warhead types of lysine-targeting covalent probes and corresponding
fragment reactivity-profiling results against full-length SHP2 (SHP2"Y). Compounds were evaluated
using a DiFMUP-based chromogenic assay,” with initial screening at fixed concentration (100 pM),
followed by ICso determination for the hits resulting >50% inhibition. The compounds were incubated with
pre-activated SHP2" for 60 min at 37 °C, after which DIFMUP was added to assess inhibitory potency. All
measurements were performed in triplicates. Compounds having ICso below 100 uM were further evaluated
by intact MS, followed by tryptic digestion to prove covalent labeling and identify the labelled sites after
60 min pre-incubation at 37 °C. (n.d. not determined)

ID Stability at 1 h, pH 7.2 [%]
26 32
29 74
37 82

Table S3. Buffer stability of the hit latch compounds. The compounds’ stability was also evaluated at pH
7.2 calculating the % decomposition of the compound corrected by the internal standard. Reactions were
monitored at 0 and 60 min and performed in duplicates.

o . kinact/KI

. 1 . 2

Compound K [uM] std (Ki) Kinact [min™] |  std (Kinact) R (M min"]
26 0.037 106 0.037 107 0.95 1.000
37 2.000 10+ 0.033 10 0.84 0.017

Table S4. The kinc/Ki of the hit compounds were calculated from time-dependent ICso measurements by
fitting endpoint pre-incubation ICso data using the EPIC-Fit method.> The std values are generated by
calculating K; and kinae iteratively with different initial values, and the standard deviation of the resulting
values is std. R? is the square of the correlation coefficient between the simulated effects with the fitted Kinact
and K values and the measured effects.
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Figure S3. A: Covalent predicted binding mode of SHP504 NHS-ester analogues modified at meta (12) or
para (13) position (green and light blue, respectively), binding to K266 (PDB: 6BMV). B: Covalent
predicted binding mode of SHP244 NHS-ester analogue (31), binding to K274 or K280 (ligand colored
green and light blue, respectively) (PDB: 6BMR). C: Best scoring non-covalent predicted binding mode of
30 (Glide Docking Score: -5.165) out of 10 predicted poses (PDB: 29CY). D: Best scoring non-covalent

predicted binding mode of 26 (Glide Docking Score: -7.122) (PDB: 29CY).
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Figure S4. A: Predicted binding mode of 32, and its constitutional isomer with the aniline in para position
(green and light blue, respectively) (PDB: 6BMR). 32 fits better into the binding site, being less solvent
exposed. B: Predicted binding mode of 34, and its constitutional isomer with the aniline in para position
(green and light blue, respectively) (PDB: 6BMR). On 34, the dichlorotriazine motif establishes two
hydrogen bonds with K274 and Q269, and the aniline ring also establishes a m-cation interaction with K274,
while in the case of the para positioned isomer, the dichlorotriazine motif establishes only one hydrogen
bond, with Q87. Interactions are shown as dashed lines, with light blue coloring corresponding to m-n
stacking, dark blue coloring corresponding to hydrogen bond, green coloring corresponding to w-cation

interactions and purple coloring corresponding to halogen bonds.

2. Materials and methods

Binding pose prediction using docking

Protein structures with PDB IDs 6BMR,> 6BMV,> 6BMX? and 29CY were prepared with
Maestro’s Protein Preparation Workflow,* at a pH of 7.4, while ligands were prepared using
LigPrep* at a pH range of 7.4+1.0. For all docking runs (non-covalent and covalent), the receptor
grid was set by including the latch site, using the ligand found in the appropriate PDB structure for
grid center. Non-covalent docking was performed using Glide SP, while covalent docking was
performed using CovDock® (Pose Prediction docking mode), targeting either residue K266, K274
or K280.

SHP2 overexpression, purification
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Human SHP2 (aa 2-525) in a pQlinkH plasmid was recombinantly overexpressed in E.coli Rosetta
DE3 with an N-terminal His7-tag containing a TEV protease cleavage site. Bacteria were cultured
in TB-medium at 37 °C to an ODeoonm 0f 0.8, then shifted to 18 °C. Protein expression was induced
overnight with 500 uM IPTG. Cells were harvested by centrifugation at 7,000 rpm for 15 min.
Cells were lysed by two freeze-thaw cycles in lysis buffer (1x PBS, 0.5M NacCl, 5% Glycerol, 1
pg/ml lysozyme, 0.1% Triton X-100, 2 pg/ml DNAsel, 250 uM Pefabloc), followed by
clarification of the lysate by centrifugation at 22,500 rpm for 45 min at 10 °C. The supernatant was
supplemented with 15 mM imidazole and applied onto a HisTrap™ HP Ni-IMAC column (Cytiva)
pre-equilibrated with buffer A (20 mM Tris pH 8, 0.5 M NaCl). His-tag bound SHP2 was eluted
using an imidazole gradient from 15 mM up to 250 mM, and fractions containing the protein were
combined.

His-tagged TEV-protease was added, and the sample was dialyzed over night at 4 °C against buffer
A to remove imidazole and allow tag cleavage. The mixture was passed again over the Ni affinity
column, and the flow-through containing tag-free SHP2 was collected and concentrated. This
material was subjected to size-exclusion chromatography on a HilLoad Superdex 200 16/600
column in 20 mM Tris pH 8, 150 mM NaCl, 2 mM DTT. Fractions containing SHP2 were pooled,
concentrated to 15 mg/mL, and purity was assessed by SDS—-PAGE.

Crystallization and structure determination

Purified SHP22.525) was incubated with compound 26 at a final concentration of 1 mM in a solution
containing 4% DMSO, which was subsequently used for crystallization The complex was
crystallized by the sitting-drop vapor-diffusion technique, in which 200 nL of the protein—ligand
solution was mixed with 200 nL of reservoir solution composed of 20% (w/v) PEG 3350, 0.2 M
sodium acetate, and 0.1 M Bis-Tris propane pH 8.5.

Drop setup was carried out using a Gryphon robotic dispenser (Matrix Technologies Co.), and
plates were stored and monitored in a Rock Imager 1000 system (Formulatrix). Crystals grew
within 7 days and were transferred into a cryoprotectant consisting of the crystallization mother
liquor supplemented with 20% ethylene glycol and then rapidly frozen in liquid nitrogen.
Diffraction data were recorded to 2.6 A at BL14.1 at BESSY II (Helmholtz-Zentrum Berlin, HZB),
processed and scaled using XDSapp.® The complex structure was solved by molecular replacement

with Phaser’ using the SHP2 structure (PDB: SEHR) as search model. The structure were manually
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adjusted using COOT® and iteratively refined using Phenix’ Rwork of 24.8% and Rfree of 29.6%

(Table S5).

Data availability

The atomic coordinates of SHP2(1-525) with bound compound 26 have been deposited in the Protein

Data Bank under accession code 29CY. All other data relevant to this work are available from

authors on request.

Table S5 Data collection and refinement statistics

SHP22-525) + compound 26

Data collection
Space group
Cell dimensions

a, b, c(A)

a, B,y
Resolution (A)*
Rmeas™
<I/o(l)>*
Completeness (%)*
Redundancy*
CC(1/2)

No. reflections

No. unique reflections
Refinement

Rwork/ Riree

No. atoms

Protein

Ligand/ion

Water
Mean B factor (A?)

R.m.s deviations

P2

45.2,213.0,55.4
90.0, 95.5, 90.0

44.9 - 2.62 (2.79-2.63)
14.8 (54.1)

6.1(1.2)

84.8 (66.2)

2.6 (2.0)

98.9 (72.0)

67388 (6520)

26089 (3264)

0.248/0.295

8142
40
145
53.5
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Bond lengths (A) 0.005

Bond angles (°) 1.18
Ramachandran outlier (%) 0.2
Mol/AU 2

*  Data in highest resolution shell are indicated in parenthesis.

HPLC-MS-based N-a-acetyl-lysine reactivity assay'

HPLC-MS measurements were performed using a Shimadzu LCMS-2020 device equipped a
positive—negative double ion source (DUIS#) and a quadrupole MS analyzer in the range of m/z
50-1000. The sample was eluted with gradient elution using eluent A (0.1% HCOOH in H>0) and
eluent B (0.1% HCOOH in MeCN). The column temperature was always kept at 30 °C; the
injection volume was 10 pL, and the flow rate was set to 1.5 mL/min. A Reprospher C18 (5 um,
100 mm x 3 mm) column was used along with the following gradient. The initial condition was 0%
B eluent, followed by a linear gradient to 100% B eluent by 2 min; from 2 to 3.5 min, 100% B
eluent was retained. From 3.5 to 4.5 min, the initial condition with 0% B eluent was restored and
retained until 5 min.

For the reactivity and stability assay, in a glass LC-MS vial the internal standard (indoprofen or
papaverine or 1,4-dicyanobenzene, 50 pL, 2 mM in acetonitrile) and the 100 mM BBS buffer
solution (900 uL, pH 10.2) was mixed with or without 50 mM N-a-acetyl-lysine (providing results
of reactivity or stability, respectively). Finally, to this mixture the corresponding electrophile was
added (50 pl, 20 mM in acetonitrile) right before the measurement. The vial was mixed, then
analyzed by HPLC-MS (10 pL injection volume) at intervals of approximately 60 min (0-4 h, 6 h,
8 h, 12 h, 24 h). Final volume was 1 ml. In the case of highly reactive compounds, the measurement
was done within 1 h, monitored every 5 minutes. The AUC (area under the curve) values were
determined via integration of HPLC or MS chromatograms and then corrected with the internal
standard. The fragments’ AUC values were subjected to ordinary least-squares (OLS) linear
regression, and to compute the important parameters (kinetic rate constant and half-life time), an
Excel sheet was applied. The data are expressed as means of duplicate determination. The kinetic
rate constant for the degradation and corrected N-a-acetyl-lysine reactivity were calculated as
follows. The reaction half-life for pseudo-first-order reactions (t12) is In 2/k, where k is the reaction
rate. In the case of competing reactions (reaction with N-a-acetyl-lysine and degradation), the

apparent reaction rate is krys =ksiank + kBinding. When half-lives are measured experimentally,
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t12(Lys) =1In 2/(kiys) =In 2/(kBiank + kBinding). In our case, the corrected kpiank and kiys (regarding
blank and N-a-acetyl lysine-containing samples, respectively) can be calculated by linear
regression of the measured kinetic data points. The corrected kgindging 1S calculated as kiys — kiank,

and finally, the half-life is determined using the equation ti» = In 2/k.
Assessment of stability at pH 7.2

The intrinsic stability of compounds 26, 29 and 37, was characterized at pH 7.2 in HEPES buffer
(60 mM HEPES, 75 mM NaCl, 75 mM KCI, 1 mM EDTA). A 10 mM solution of the compound
(5 uL) in DMSO and 1 mM solution of indoprofen or papaverine in DMSO as the internal standard
(5 uL) was added to HEPES buffer resulting in a final reaction volume of 500 pL with 2% DMSO.
The reaction mixture was analyzed by HPLC-MS sampling after 0 and 1 h, respectively. The AUC
(area under the curve) values were determined via integration of HPLC or MS chromatograms and

then corrected with the internal standard.

Biochemical Assay’

SHP2 is allosterically activated upon binding of bis-tyrosyl-phosphorylated peptides to its Src
Homology 2 (SH2) domains. This activation step results in the release of SHP2's auto-inhibitory
interface, thereby activating the PTP domain and enabling substrate recognition and catalytic
activity.

The inhibitory activity against SHP2F" (amino acids 2-525) was evaluated in vitro by measuring
its catalytic activity using DiIFMUP (Sigma, SML2821) as the surrogate substrate in a modified
fluorescence-based assay. The phosphatase reactions were performed in a 384-well, black
polystyrene, flat bottom, non-binding surface plate (Greiner, Ref#781900) using a final reaction
volume of 25 pL. SHP2': (5 nM) and bis-phosphorylated IRS-1 peptide (sequence: HaN-
LN(pY)IDLDLV(dPEGS8) LST(pY)ASINFQK-amide, GenScript, 2 uM) was incubated for 5 min
at ambient temperature. The pre-activated protein master mix (24.5 pL) was added to the tested
compounds (0.5 pL, in DMSO) — concentrations varying from 0.001 to 2000 uM —in the following
assay buffer conditions: 60 mM HEPES, 75 mM NacCl, 75 mM KCl, 1 mM EDTA, 0.05% Tween-
20 (pH=7.2). After 60 min incubation at 37 °C, DiFMUP (Sigma, Cat#SML2821, 200 uM) was

added to the reaction wells and incubated for 30 min at 25 °C. The fluorescence signals were
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measured (Ex:360/Em:450) using a microplate reader (Molecular Devices SpectraMax iD5
Multimode Microplate Reader, San Jose, CA, USA). The inhibitor dose-response curves were
analyzed in GraphPad Prism 8.0.1 (GraphPad Software, La Jolla, CA, USA) using a normalized
nonlinear regression model to determine ICso values (with 95% confidence intervals). Data was
normalized to control conditions, where the negative control (containing DMSO and buffer only)
was defined as 100% inhibition and the positive control (containing DMSO and protein without
inhibitor) was defined as 0% inhibition. Normalized values were then fitted to a sigmoidal dose-
response (variable slope) curve to calculate the half-maximal inhibitory concentration (ICso) for

each compound. All measurements were performed in triplicates.

Time-dependent ICso measurements and Kinact/Ki calculation

The phosphatase reactions were performed as described above, in a 384-well, black polystyrene,
flat bottom, non-binding surface plate (Greiner, Ref#781900) using a final reaction volume of 25
pL. SHP2™ (5 nM) and bis-phosphorylated IRS-1 peptide (sequence: HaN-
LN(pY)IDLDLV(dPEGS8) LST(pY)ASINFQK-amide, GenScript, 2 uM) was incubated for 5 min
at ambient temperature. The pre-activated protein master mix (24.5 puL) was added to the tested
compounds (0.5 pL, in DMSO) — concentrations varying from 0.001 to 2000 uM —in the following
assay buffer conditions: 60 mM HEPES, 75 mM NaCl, 75 mM KCI, 1 mM EDTA, 0.05% Tween-
20 (pH=7.2). Following incubation periods of 15, 30, 45, and 60 minutes for compound 26, and
pre-incubation periods of 15, 30, 60, and 90 minutes for compound 37 at 37 °C, DiIFMUP (Sigma,
Cat#SML2821, 200 uM) was added to the reaction wells and incubated for 30 min at 25 °C. The
fluorescence signals were measured (Ex:360/Em:450) using a microplate reader (Molecular
Devices SpectraMax iD5 Multimode Microplate Reader, San Jose, CA, USA). The inhibitor dose-
response curves were analyzed in GraphPad Prism 8.0.1 (GraphPad Software, La Jolla, CA, USA)
using a normalized nonlinear regression model to determine 1Cso values (with 95% confidence
intervals). Data was normalized to control conditions, where the negative control (containing
DMSO and buffer only) was defined as 100% inhibition and the positive control (containing
DMSO and protein without inhibitor) was defined as 0% inhibition. Normalized values were then
fitted to a sigmoidal dose-response (variable slope) curve to calculate the half-maximal inhibitory
concentration (ICso) for each compound. All measurements were performed in triplicates. The

Kinac/ K1 of the hit compounds were calculated from the time-dependent ICso measurements by

513

(1pd/e80es g Auawa|ddns-ajoie/Jewowl/Bio soe sqnd woly papeojumoq

0 1S 0€£01009wW

920z 19q0joQ 8 U0 ussneyjieg Japaolyds JIoM ‘AIN YITOW LNID MONHE13a XV Ad /10



fitting endpoint pre-incubation ICso data using the EPIC-Fit method.? The std values are generated
by calculating Kj and kinact iteratively with different initial values, and the standard deviation of the
resulting values is std. R? is the square of the correlation coefficient between the simulated effects

with the fitted Kinact and Ky values and the measured effects.

Cell Lines and Culture Conditions

For establishing suitable cell model system to test SHP2 inhibitors on the most appropriate way
was used the Cancer Dependency Map (DepMap) available at https://depmap.org/. Based on
CRISPR dependency score, where the lower score means more dependent (sensitive) on SHP2
inhibition, there were chosen a human lung cancer cell line sensitive on SHP2 inhibition (H1650)
as well as melanoma cell line resistant on SHP2 inhibition (higher dependency score) such as A375.

Left: SHP2 CRISPR dependency of chosen cancer cell lines

0.00 .

g from DepMap. The lower value means that cell line is more
o
o 0-25 dependent on SHP2 inhibition, meaning that it is more
>
o -0.50 sensitive on SHP2 inhibition. Higher value means that cell line
T
§_ -0.75 is less dependent on SHP2 inhibition, meaning that it is more
o 1.00 resistant on SHP2 inhibition.
4
o
0 -1.25
[
© .1.50 T T

A® &

v ™

Human melanoma (A375), and human lung cancer (H1650) cell lines were cultured in RPMI 1640
Medium with glutamine (Roswell Park Memorial Institute Medium, Biosera, Nuaille, France),
supplemented with 10% heat-inactivated Fetal Bovine Serum (FBS; Biosera) and 1%
Penicillin/Streptomycin (Biosera). The cell lines were obtained from the American Type Culture
Collection (ATCC). Cells were cultured in sterile T25 flasks with ventilation caps (Sarstedt,
Niimbrecht, Germany) at 37 °C in a humidified atmosphere containing 5% CO2 within an ESCO
Cell Culture Incubator (ESCO, Friedberg, Germany). All cell handling procedures were carried out
in a biosafety cabinet (laminar flow), specifically the ESCO Sentinel Gold class Il model AC2-4ES8

(ESCO). Routine testing confirmed the absence of mycoplasma contamination in the cell cultures.
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Real-time quantitative PCR (qPCR)
Cells were harvested using PBS, Trypsin, and EDTA (Biosera) and seeded in density of 0.3 x 106

cell per well, in 6-well plates (Sarstedt). Treatment was applied in concentration 1 pM for 2 hours
in FBS free medium. Control wells was treated with FBS free medium. After 2 hours, treatment
was discarded, cells were washed in PBS (Serana, Pessin, Germany), and total RNA was isolated
from cells using TRIzol reagent (Ambion, Kaufungen, Germany). Reverse transcription and
synthesis of cDNA from mRNA was performed with Reverse Transcription System (Promega,
Madison, WI, USA) kit, and Mastercycler gradient thermo cycler (Eppendorf, Hamburg,
Germany). qPCR was conducted using SsoAdvanced Universal SYBR Green Supermix (BioRad,
Hercules, CA, USA) on CFX96 real-time PCR system (BioRad, Hercules, CA, USA). CFX
Manager software (BioRad, Hercules, CA, USA) was used for determination of Cq values. Relative
gene expression was calculated using the 2 #A“4 method where expressions were normalized to beta
actin as a housekeeping gene and then expressions under treatments were normalized to the control
for each cell line. A commonly used pharmacodynamic MAPK pathway marker downstream of
SHP2 (DUSP6) mRNA expression levels were measured. Two different primer pairs of DUSP6
gene were applied. The primer sequences were as follows: Human DUSP6: forwardl: 5'-AAC
AGG GTT CCA GCA CAG CAG-3', reversel: 5'-GGC CAG ACA CAT TCC AGC AA-3';
Human DUSP6: forward2 5'-CTC GGA TCA CTG GAG CCA AAA C-3', reverse2 5'-GTC ACA
GTG ACT GAG CGG CTA A-3'; human beta actin: forward 5'- CAC CAT TGG CAA TGA GCG
GTT C -3', reverse 5'- AGG TCT TTG CGG ATG TCC ACG T -3".

The treatment concentration was chosen based on ICso values of 3 compounds. At 1 uM
concentration, compound 24 may show little or no effect on DUSP6 suppression, compound 37
should show moderate-to-strong suppression, while compound 26 should strongly suppress and

DUSPé6.

The 2 hours treatment duration was chosen based on the reference publication (Fodor et al, ref 2,
PMID: 29304282), and another literature data where the effect the treatment on mRNA level of

DUSP6 gene is measured after 2 hours of the treatment.
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3. Biochemical assay results
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Figure S5. DiFMUP assay dose-response curves for fragments showing <100 uM ICs,. Titration curves
of the fragments [F8 (ICs50=66.9 + 9.2 uM, R?=0.9543); F10 (ICs=10.6 + 0.98 uM, R*=0.9876); F11
(IC50=29.2 + 4.0 uM, R*=0.9876); F12 (IC5=18.5 + 3.6 uM, R?*=0.9740); F15 (IC50=43.7 + 5.6 uM,
R?=0.9806); F16 (IC50=2.8 + 0.3 uM, R*=0.9907); F17 (IC5=12.7 = 0.9 uM, R?=0.9930); F18 (ICso= 24.8
+ 7.7 uM, R?>=0.9633), F25 (IC5=16.9 + 3.3 uM, R?=0.9699), F26 (ICs=14.4 = 2.1 uM, R?>=0.9778), F30
(IC50=0.22 = 0.02 pM, R?=0.9906), F35 (IC50=2.9 = 0.6 uM, R?>=0.9813)] against SHP2F in presence of
DiFMUP and the activating bis-phosphorylated IRS-1 peptide. Error bars represent standard deviation (SD)
from biological triplicates.
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Figure S6. DiFMUP assay dose-response curves for fragments showing > 100 uM ICs,. Titration curves
of the fragments [F2, F6, F7, F13, F21, F23, F33 (ICso >1000 uM); F14 (IC5=108.3 £ 15.4 uM,
R?=0.9805); F22 (ICso=111.7 £+ 31.5 uM, R?=0.9547); F24 (IC50=319.7 + 35.5 uM, R?>=0.9787); F27
(IC50=102.3 £ 15.7 uM, R*=0.9656); F29 (IC5;=347.4 + 26.3 uM, R?>=0.9822); F32 (IC50=504.0 £ 40.2 pM,
R2=0.9847)] against SHP2'" in presence of DiFMUP and the activating bis-phosphorylated IRS-1 peptide.
Error bars represent standard deviation (SD) from biological triplicates.
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Figure S7. DiFMUP assay dose-response curves for compound 10-13. Titration curves of compound 10
(IC50=299 =+ 39 uM, R?=0.9769), 11 (IC5=214 + 27 uM, R*=0.9752), 12 (ICsp=4.3 + 0.5 uM, R?>=0.9842)
and 13 (ICs=7.9 + 0.5 pM, R?=0.9940) against SHP2™" in presence of DiFMUP and the activating bis-
phosphorylated IRS-1 peptide. Error bars represent standard deviation (SD) from biological triplicates.
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Figure S8. DiFMUP assay dose-response curves for compound 21-24 and 36. Titration curves of
compound 21 (IC5p=57.3 +20.3 uM, R?>=0.9710), 22 (IC50=3.1 + 0.7 uM, R>=0.9781), 23 (ICsp=4.1 £ 0.2
uM, R*=0.9783), 24 (IC5=21.6 = 3.5 uM, R>=0.9737) and 36 (ICs)=677 £+ 180 uM, R?=0.9234) against
SHP2 in presence of DiIFMUP and the activating bis-phosphorylated IRS-1 peptide. Error bars represent
standard deviation (SD) from biological triplicates.
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0.08 uM, R*=0.9802) against SHP2" in presence of DiFMUP and the activating bis-phosphorylated IRS-1
peptide. Error bars represent standard deviation (SD) from biological triplicates.
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Figure S11. Results of the Reaction Biology phosphatase assays for compounds SHP844 (24) and
dichlorotriazine 37 against SHP1 (https://www.reactionbiology.com/datasheet/ptpn6_shpl malvern phos/)
and PTP1B (https://www.reactionbiology.com/datasheet/ptpnl_ptp1b-fl malvern phos/).
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4. Mass spectrometry experiments and results

Covalent labeling of SHP2

The protein was diluted with HEPES buffer (60 mM HEPES, 75 mM NaCl, 75 mM KCI, 1 mM
EDTA (pH=7.2) to 1 mg/mL. To a microcentrifuge tube (Eppendorf Protein LoBind tube, PCR
clean, withstand, capacity 0.5 mL) 1 pL of 40 mM fragment solution or 4 mM inhibitor solution in
DMSO was added in each tube and diluted with the protein solution to 50 pL (protein/compound
ratio was 1:50 in case of the fragments and 1:5 in case of the latch-targeting compounds) and the
final sample contained 2% DMSO). The samples were incubated at 37 °C for 60 minutes, then
buffer exchange was performed three times with Sartorius Vivaspin 500 10000 MWCO at 12000
g for 6 minutes each time to remove the excess of the compounds. Afterwards, the concentrations

were set to 1 mg/mL.

Intact mass spectrometry experiments

Next, 5 uL of the samples were transferred into microvials, diluted with MilliQ water to 0.2 mg/mL,
and the labeling was analyzed in intact mass spectrometry by using a Triple TOF 5600+ hybrid
Quadrupole-TOF LC-MS/MS system (Sciex, MA, USA) equipped with a DuoSpray lonSource
coupled with a Shimadzu Prominence LC20 UFLC (Shimadzu, Japan) system consisting of binary
pump, an autosampler, and a thermostated column compartment, equipped with a Phenomenex
SecurityGuard Widepore C4 4x3mm cartridge. The separation was achieved using mobile phase A
(5% MeCN, 0.1% formic acid modifier) and B (95% MeCN, 5% water, 0.1% formic acid modifier)
using a gradient elution. A 4 min gradient (both in solvent composition and flow rate) was used
with an initial flow of 0.5 mL/min and 10% eluent B. A 2 min linear increase was applied to reach
the final flow of 1 mL/min and maximum eluent composition of B at 65%. These parameters were
held for 0.5 min, and a 0.5 min linear gradient was used to reach the initial flow rate and eluent
composition. This was followed by a 1 min equilibrating part. Data acquisition and processing were

performed using Analyst TF software version 1.7.1 (AB Sciex Instruments, CA, USA).
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Digestion experiments

After the labeling was confirmed by intact MS, 25 pL of the sample and 5 pL. 0.2% (w/v) RapiGest
SF (Waters, Milford, USA) solution buffered with 50 mM ammonium bicarbonate were mixed
(pH=7.8) and 3 pL of 45 mM dithiothreitol (DTT) in 100 mM NH4HCO; were added and kept at
37.5 °C for 30 min. After cooling the sample to room temperature, 3.5 pL of 100 mM
iodoacetamide in 100 mM NH4sHCO3 were added and placed in the dark at room temperature for
30 min. The reduced and alkylated protein was then digested by 3,5 uL (1 mg/mL) trypsin (the
enzyme-to-protein ratio was 1:10) (Sigma, St Louis, MO, USA). The sample was incubated at 37
°C for overnight. To degrade the surfactant, 3 pLL of formic acid (500 mM) solution was added to
the digested protein sample to obtain the final 40 mM concentration (pH = 2) and was incubated at
37 °C for 45 min. For LC-MS analysis, the acid treated sample was centrifuged for 5 min at 13 000

rpm and the supernatant was pipetted into a microvial.

LC-MS/MS measurements

To get more precise information on the structure, samples were further analyzed by a Triple TOF
5600+ hybrid Quadrupole-TOF LC-MS/MS system (Sciex, MA, USA) equipped with a DuoSpray
IonSource coupled with a Shimadzu Prominence LC20 UFLC (Shimadzu, Japan) system

consisting of quaternary pump, an autosampler, and a thermostated column compartment.

Data acquisition and processing were performed using Analyst TF software version 1.7.1 (AB
Sciex Instruments, CA, USA). Chromatographic separation was achieved on the Discovery® BIO
Wide Pore C-18-5 (250 mm x 2.1mm, 5 um, 300 A) HPLC column. Sample was eluted in gradient
elution mode using solvent A (0.1% formic acid in water) and solvent B (0.1% formic acid in
MeCN). The initial condition was 5% B for 7 min, followed by a linear gradient to 90% B by 48
min, from 55 to 63 min 90% B was retained; and from 63 to 65 min back to initial condition with
5 % eluent B and retained for 10 min. Flow rate was set to 0.2 ml/min. The column temperature

was 40 °C and the injection volume was 15 pl. Nitrogen was used as the nebulizer gas (GS1),
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heater gas (GS2), and curtain gas with the optimum values set at 35, 35 and 35 (arbitrary units),

respectively. The source temperature was 350 °C and the spray voltage was set to 5000 V.

Advanced Information Dependent Acquisition (IDA) mode was used on the TripleTOF 5600+
system to obtain MS/MS spectra on the 8 most abundant parent ions present in the TOF survey
scan. In IDA LC-MS/MS experiments the mass spectra and tandem mass spectra were recorded in

“high-sensitivity” mode with a resolution of ~35,000 full-width half-maximum.

In the first period (positive TOF MS mode) the data were acquired in the mass range of m/z=300
to 2500, with 0.1 s accumulation time. The declustering potential value was set to 60 V. The
intensity threshold for precursor ion selection in TOF survey scan mode was 1000 cps. In MS2
experiments (Product Ion scan mode) the mass range was m/z=50 to 3000, with an accumulation

time of 0.1 sec.

Initial data was handled with PeakView software (version 2.2, Sciex) and Sciex OS (version
3.4.5.828). Acquisition files were converted for open-source applications by MSConvert (version
3.0.25071, ProteoWizard). Bottom-up proteomics search was executed by SearchGUI (version
4.3.15, CompOmics) with four algorithms (Comet, Tide, MetaMorpheus, and Sage). Results were
analyzed by PeptideShaker (version 3.0.11, CompOmics). Novel self-made software, developed
with the Python programming language (version 3.11.0), pyOpenMS (version 3.3.0), and with the
help of Spyder Integrated Development Environment (version 5.5.0), was used for the final

evaluation. Graphs were prepared with Interactive Peptide Spectral Annotator.
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Results of the mass spectrometry experiments

Intact MS spectra

e Lysine-targeting fragment hits
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Reconstruction, Input miz: 600.0 to 2000.0 Da. Input spectrum isotope resolution: Resolved (30000)
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Figure S11. Intact MS hits of the lysine-targeting fragment library. Out of 12 assay hit 9 showed
covalent labelling of SHP2 after 1h incubation with SHP2 FL on 37 °C. The intact MS hits were
then digested via HPLC-MS/MS to identify the labelled site via tryptic digestion.

e Designed inhibitors
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Figure S12. Intact MS spectra of the latch compounds having a low-micromolar or nanomolar
activity.

525

(1pd/e80es g Auawa|ddns-ajoie/Jewowl/Bio soe sqnd woly papeojumoq

0 1S 0€£01009wW

920z 19q0joQ 8 U0 ussneyjieg Japaolyds JIoM ‘AIN YITOW LNID MONHE13a XV Ad /10



Digestion results

e Lysine-targeting library

KNPMVETLGIYL@QL K

Peptide MonoMass(Da): 1782.9801
Precursor m/fz(Da): 595.6852
Precursor Charge: 3

Fragmented bonds: 12/14 Legend:
Sequence coverage(%): 85.71
Intensity coverage{%): 15.72 -- conly

Modifications:
K1:113
N2:Deamidated

— :boryas + or ++ found.

*, L or & found.

Diff(ppm): 589 Intensity lower limit: 6.03 # 1 [M-H20] I: [M-NH3]
Which is 2.0% of Base-peak int. & : other losses
350 A
7+
300 1 4
250 A
2
£ 200 A
a8
£ 150 1
100 4 ya+ y9+
y7l++ 6+
50 4 3+ y2+ 1134_ l yj+ YJ y7*+4 yBl+ yot
e P Sl bossmayoarntiyion Ay o | TyEe YT yig+
200 400 600 800 1000 1200
m/z
WLl e
QG PEEFFETTLIRQREC K O pyraNaerm
Peptide MonoMass(Da): 2180.9361 Fragmented bonds: 12/15 Legend: Eigﬁa?’rbamldomethyl
Precursor m/z(Da): 1081.5188 Sequence coverage(%): 80.0 — :boryas + or ++ found. .
Precursor Charge: 2 Intensity coverage(%]): 56.15 -- ronly * !or & found.
Diff(ppm): 39 Intensity lower limit: 2.04 * 1 [M-H20] I [M-NH3]
Which is 2.0% of Base-peak int. & : other losses
120 A
M++
100 A
Fo 80 A
@
=
2 60
£
40 A
2 y3+ bYE+ pgy |BIF yli+
1 b1l 10+
Y2+ bj+ ya+ b6+‘ .F yh,m +L L y 4
b5++ + b5+ ya! ' i bl
s+ T JERE e ] 87 £ | "' ,
250 500 750 1000 1250 1500 1750
m/z
Sequence Position start Missed Cleavages RT (min)
KNPMVETLGTVLQLK 199 1 24.78
QGFWEEFETLQQQECK 245 0 32.03

Figure S13. MS/MS spectra and analytical data of the peptides modified by F16 detected in the peptide

mapping analysis using tryptic digestion. Labelled amino acids are K199 and K260, respectively.

S26

(1pd/e80es g Auawa|ddns-ajoie/Jewowl/Bio soe sqnd woly papeojumoq

0 1S 0€£01009wW

920z 19q0joQ 8 U0 ussneyjieg Japaolyds JIoM ‘AIN YITOW LNID MONHE13a XV Ad /10



S27

1 Modifications:
PSKSINPIGDFTLS VR Kona
Peptide MonoMass(Da): 1757.7848 Fragmented bonds: 6/13 Legend:
Precursor m/z(Da): 879.9102 Sequence coverage(%): 46.15 —:boryas + or ++ found.
Precursor Charge: 2 Intensity coverage(%): 66.02 -- :only *, !or & found.
Diff(ppm): 11 Intensity lower limit: 5.0 *: [M-H20] I [M-NH3]
Which is 1.8% of Base-peak int. & : other losses
350 A
300 1 M+ +
250 A
Fary
‘G 200 A
f=y
a
£ 150
100 A
y9+
50
b b} +YbGe_ M Py
T T T T T T T T T
200 400 600 800 1000 1200 1400 1600 1800
m/z
1 Medifications:
L LLtI' lE lKlGl.K K5:118
Peptide MoncoMass{Da): 1041.497 Fragmented bonds: 6/6 Legend:
Precursor m/z(Da): 521.7568 Sequence coverage(%): 100.0 — :boryas + or ++ found.
Precursor Charge: 2 Intensity coverage(%): 51.5 -- :only * ! or & found.
Diff(ppm): 1 Intensity lower limit: 5.0 *:[M-H20]  !:[M-NH3]
Which is 1.5% of Base-peak int. & : other losses
400 1
350 A y5+
300
22501
v
200 A
=
£
150
y3+
100 y6+
50 1 Y245 Mot + + o
+ 5 4¥$| ¥6
yid+ b3+ y6+ M i Y51 I
200 400 600 800 1000
m/z
Ti i Modifications:
PO ELVEHY KK e
Peptide MonoMass(Da): 1847.8205 Fragmented bonds: 12/12 Legend:
Precursor m/z{Da): 616.9543 Sequence coverage(%): 100.0 — :boryas + or ++ found.
Precursor Charge: 3 Intensity coverage(%): 38.44 -- :only * !or & found.
Diff(ppm): 10 Intensity lower limit: 5.0 *; [M-H20] I': [M-NH3]
Which is 1.2% of Base-peak int. & : other losses
500 1
y11l++
400 1
2 300 1
w1
[
2
< 200 - bt Y9++  [y12++ y5+ yE+
y4 9+
y2+ yi+ y8+ Y
4 T+
100 y3l++ Vigh y
++y5*
4P B y7 8t ] hillig
y¥pizre | | bﬁ Vqs-bete lorgeek+ (ol g v bide y8:l yorle yiQbipre
200 400 600 800 1000 1200 1400 1600
m/z
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Y KNP FDHT R Modifcatons
Peptide MoncMass(Da): 1656.7524 Fragmented bonds: 7/10 Legend:
Precursor m/z(Da): 553.2638 Sequence coverage(%): 70.0 —:boryas + or ++ found.
Precursor Charge: 3 Intensity coverage(%): 49.26 - :only * ! or & found
Diff(ppm): 9 Intensity lower limit: 0.8 *: [M-H20] 1 [M-NH3]
Which is 2.0% of Base-peak int & : other losses
50 A
6+
40 4 Y
b2+
230 1
w
c
g
£ 20
b3+
10 - ya+ S
Y6+ + y4+ b4+
YBIH
100 200 300 400 500 600 700 800
m/z
Sequence Position start Missed Cleavages RT (min)
PSKSNPGDFTLSVR 33 1 31.96
LLTEKGK 125 1 31.45
FDSLTDLVEHYKK 187 1 34.44
YKNILPFDHTR 279 1 33.16

Figure S14. MS/MS spectra and analytical data of the peptides modified by F8 detected in the peptide
mapping analysis using tryptic digestion. Labelled amino acids are K35, K129, K198, and K280 (Latch

site), respectively.

Plle slmlp‘-GLDlF u ls\v R

Modifications:

K3:19
Peptide MonoMass(Da): 1743.7691 Fragmented bonds: 12/13 Legend:
Precursor mfz{Da): 872.9142 Sequence coverage(%): 92.31 — :boryas + or ++ found.
Precursor Charge: 2 Intensity coverage(%): 71.75 - tonly *, | or & found.
Diffippm): 25 Intensity lower limit: 5.0 *:[M-H20] 1 [M-NH3]
Which is 0.4% of Base-peak int. & : other losses
250
200 A
y9+
21501
‘@
c
L
=
£ 100 A
Y12+
50
b y10+
+ 7+
+ 1 Y
S SG OCT 3 I I I
200 400 600 800 1000 1200 1400 1600 1800
mjz
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LlLlTlE K@K

Modifications:

K5:19
Peptide MonoMass(Da): 1027.4813 Fragmented bonds: 6/6 Legend:
Precursor m/z(Da): 514.7575 Sequence coverage(%): 100.0 — :boryas + or ++ found.
Precursor Charge: 2 Intensity coverage(%): 50.04 - zonly * !or & found
Diff(ppm): 18 Intensity lower limit: 5.0 #: [M-H20] I:[M-NH3]
Which is 0.4% of Base-peak int. & : other losses
1400 A
y5+
1200 A
> 1000 -
2 800
[
£
= 600 A
400 1 y3+
yb+
2001 yjIEZJr e M4 y4F-1+ - **I
e YL yazes | bat vEBpaOtt M+ , b6xY) LA ,
200 400 600 800 1000
mfz
1 i Medifications:
FORLTPL VY KK
Peptide MoncMass(Da): 1833.8049 Fragmented bonds: 12/12 Legend:
Precursor m/z(Da): 612.2931 Sequence coverage(%): 100.0 — :boryas + or ++ found.
Precursor Charge: 3 Intensity coverage(%): 32.1 -- :only * ! or & found.
Diff(ppm): 28 Intensity lower limit: 5.0 *:[M-H20]  !:[M-NH3]
Which is 1.2% of Base-peak int. & : other losses
500 A
yll++
400 A
=z
@ 300 A
g b2+
= 500 1 yor+ 2++ LERRRY: S yo+
3 y8+
y2+ y bLd++ y7+
1007 PRV 441
4% Y ++y5*
y7+4
+
R e I Y DO PO (B ystl yerl VPR yerk veE
200 400 600 800 1000 1200 1400 1600
m/z
IMVIEIT 1 2] ‘l\/ 'lQl 1 l()’l 1 Modifications:
NPIMVIEMLGTIML QL KPR L NTTTR Modif
Peptide MonoMass{Da): 2592.2845 Fragmented bonds: 19/20 Legend:
Precursor m/z{Da): 865.1323 Sequence coverage(%): 95.0 — :beoryas + or ++ found.
Precursor Charge: 3 Intensity coverage(%): 42.08 -- ronly* !or & found.
Diff(ppm): 34 Intensity lower limit: 5.0 *: [M-H20] I [M-NH3]
Which is 0.9% of Base-peak int. & : other losses
700 1
600 - yo+
500 1
z
@ 400 1
g
£ 300 A
200
100 1
y12+y146+ bl5+
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QGMEEFE IO

Modifications:

C15:Carbamidomethyl

S30

Peptide MonoMass(Da): 2058.2758  Fragmented bonds: 19/20 Legend: K16:19
Precursor mfz(Da): 987.1335 Sequence coverage(%): 95.0 — :boryas + or ++ found
Precursor Charge: 3 Intensity coverage(%): 38.11 -- conly * !or& found.
Diff(ppm): 34 Intensity lower limit: 3.86 *: [M-H20] I [M-NH3]
Which is 2.0% of Base-peak int. & : other losses
250
200 A y3+
21501 ya+
2 y2+ y8+
]
£ 100 y7+ y10+
b17++
501 b7+y6 b]t.ﬂ ll+b\’llil + yll+
19+ K73
1 et b
Yy ; Y PHpnpe+ ,
1500 2000 2500
m/z
ElNlK NiK/NiR Modifications:
QERIMNY e
Peptide MonoMass(Da): 1509.5335  Fragmented bonds: 7/7 Legend: Ke:19
Precursor m/z(Da): 755.7929 Sequence coverage(%): 100.0 — b oryas + or ++ found.
Precursor Charge: 2 Intensity coverage(%]): 53.18 - ronly ® !or & found.
Diff(ppm): 24 Intensity lower limit: 5.29 *: [M-H20] I:[M-NH3]
Which is 2,0% of Base-peak int. & : other losses
300 A
M*++
250 1
MH+
22001
0
g
g 150 A
100 1+
5 y6+
50 4 y3+ wmilf ya+
e i |
AR | thi y6i+ il ‘ . yI+
200 400 600 800 1000 1200 1400
m/z
] 1 Medifications:
YN LPFOHTR o
Peptide MonoMass(Da): 1642.7367 Fragmented bonds: 10/10 Legend:
Precursor m/z({Da): 548.5989 Sequence coverage(%): 100.0 — :boryas + or ++ found.
Precursor Charge: 3 Intensity coverage(%): 28.56 -- ronly * !or & found.
Diff(ppm): 22 Intensity lower limit: 9.18 *; [M-H20] I [M-NH3]
Which is 2.0% of Base-peak int. & : other losses
500 A
400 A
2 Y6+
£ 300 -
[
e}
£
200 ~
yar b2+
100 - 44 b3¥3+ v+
1 2+ y6# Ay |
A VL P W2 &bl T i ‘ ‘ .
200 400 600 800 1000 1200
m/z
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Gv ool VPl IR B e

Peptide MonoMass(Da): 2084.9134  Fragmented bonds: 14/15 Legend: K10:19
Precursor m/z(Da): 1043.4874 Sequence coverage(%): 93.33 — :boryas + or ++ found
Precursor Charge: 2 Intensity coverage(%): 71.31 -- ronly* ! or & found.
Diff(ppm): 22 Intensity lower limit: 5.0 *: [M-H20] I [M-NH3]
Which is 0.3% of Base-peak int. & : other losses
2000
1750 A M++
1500
21250 A y8+
& 1000
= 750
v10+
y9+
b3 b4 VAT YRR Mid+ valr | plieiokadps  bls+
250 500 750 1000 1250 1500 1750 2000
mjz
Sequence Position start Missed Cleavages | RT (min)
PSKSNPGDFTLSVR 33 1 31.66
LLTEKGK 125 1 31.07
FDSLTDLVEHYKK 187 1 34.40
NPMVETLGTVLQLKQPLNTTR 200 1 38.02
QGFWEEFETLQQQECKLLYSR 245 1 35.03
QENKNKNR 271 2 34.86
YKNILPFDHTR 279 1 32.81
GVDCDIDVPKTIQMVR 483 1 32.92

Figure S15. MS/MS spectra and analytical data of the peptides modified by F10 detected in the peptide
mapping analysis using tryptic digestion. Labelled amino acids are K35, K129, K198, K213, K260, K274
(latch site), K276, K280 (latch site), and K492 (tunnel site) respectively.

)
Modifications
K NlP lMVIE TEETMLQLK KLiI17
Peptide MonoMass({Da): 1965.9709 Fragmented bonds: 12/14 Legend:
Precursor m/z{Da): 984.0424 Sequence coverage(%): 85.71 — :boryas + or ++ found.
Precursor Charge: 2 Intensity coverage(%): 60.79 -- tonly * ! or & found.
Diffi(ppm): 50 Intensity lower limit: 5.0 *: [M-H20] I [M-NH3]

Which is 0.4% of Base-peak int. & : other losses

1400 1
1200 A M+
1000 1
2
Z 800 -
g
E 600 4 M-+
400 1 y13+
200 - Y1347+ Mift+ Y10+
Vit Y2h7lcud+ V‘ft”’%vﬂvﬂvl}fh M8 vl viOtwilte  v12w13fr ,
250 500 750 1000 1250 1500 1750
m/z
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OGP IREALBe

Fragmented bonds: 18/20
Sequence coverage(%): 90.0
Intensity coverage(%): 32.1

Peptide MonoMass(Da): 2997.2755

Precursor m/z{Da): 1000.1493
Precursor Charge: 3

Legend:

— boryas + or ++ found.

- :only ¥, ! or & found.

Modifications:
Q1:pyro-N-term
C15:Carbamidomethyl
K16:117

S32

Diff(ppm): 50 Intensity lower limit; 1,22 *: [M-H20] ! [M-NH3]
Which is 2.0% of Base-peak int. & : other losses
701
y3+
60
b4+
> 50 1
£ 40 4 6+
3
£ 30 4 y2+
201 b5+ y16++
54+ 14
101 S+ w13 RS GO0 bl4+y12+
Wil || ilosdel 1 e T
eyt || ilbsbe7 1} o3 L e
250 500 750 1000 1250 1500 1750 2000
m/z
Modifications:
Q'\E!N KLNlKLNlR Ka:17
Peptide MonoMass(Da): 1621.586 Fragmented bonds: 6/7 Legend: Ke:I17
Precursor m/z(Da): 811.8243 Sequence coverage(%): 85.71 — b oryas + or ++ found.
Precursor Charge: 2 Intensity coverage(%]): 35.08 -- ronly*®, !or & found.
Diff(ppm): 29 Intensity lower limit: 4.71 *: [M-H20] I:[M-NH3]
Which is 2,0% of Base-peak int. & : other losses
300 A
250 A M* 44
200 A
z
2
g 150 1
-~
=
100 A
501 y i+
i oA L | S .
200 400 600 800 1000 1200 1400 1600
m/z
Modifications:
GV D‘!C[Dﬂ !D]‘VIP KlTll lQlM VlR C4:Carbamidomethy!
Peptide MonoMass(Da): 2140.9397 Fragmented bonds: 11/15 Legend: K10:17
Precursor m/z(Da): 1071.5307 Sequence coverage(%): 73.33 —:boryas+ or ++ found.
Precursor Charge: 2 Intensity coverage(%): 49.57 -- :only * !or & found.
Diffippm): 49 Intensity lower limit: 5.0 *: [M-H20] 1 [M-NH3]
Which is 0.6% of Base-peak int. & : other losses
200
1754
b8+
150 4
> 1251
7}
§ 100 A
<
751 M+
504 8l+ %
o Y yor+ yl2*+
254 + 8+
y! 101+
+ y3+ b ’7| My
olioge MU vir Y] | S 1 ‘
250 500 750 1000 1250 1500 1750 2000
m/z
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Sequence Position start Missed Cleavages RT (min)
KNPMVETLGTVLQLK 199 1 36.73
QGFWEEFETLQQQECKLLYSR 245 1 37.25
QENKNKNR 271 2 35.74
GVDCDIDVPKTIQMVR 483 1 33.06

Figure S16. MS/MS spectra and analytical data of the peptides modified by F11 detected in the peptide
mapping analysis using tryptic digestion. Labelled amino acids are K199, K260, K274 (latch site), K276,

and K492 (tunnel site) respectively.

L lLtrlElKldK

Modifications:

K5:4c
Peptide MonoMass(Da): 1030.5699 Fragmented bonds: 6/6 Legend:
Precursor mfz{Da): 516.308 Sequence coverage(%): 100.0 — boryas + or ++ found.
Precursor Charge: 2 Intensity coverage(%): 26.11 - ronly * ! or & found
Diff(ppm): 29 Intensity lower limit: 5.0 *: [M-H20] i [M-NH3]
Which is 0.6% of Base-peak int. & : other losses
300
250 A
y5I+
200 A
P
=
£ 150
E 5+
100 A
>0 b2+
b4+ Mtk ye+
0 ol L’ i e S [N = ‘ v4+ . Y6, ‘
200 400 600 800 1000
m/z
K H H Modifications
PO Ve KK
Peptide MonoMass{Da): 1836.8934 Fragmented bonds: 12/12 Legend:
Precursor m/z(Da): 613.3353 Sequence coverage(%): 100.0 — :boryas+ or ++ found.
Precursor Charge: 3 Intensity coverage(%): 17.47 - tonly *, ! or & found.
Diff(ppm): 48 Intensity lower limit: 5.0 *: [M-H20] I [M-NH3]
Which is 0.2% of Base-peak int. & : other losses
700
6001 y1l++
500 1
b2+
Z 400 1
@
=
]
£ 3004
200 A
100
o4 y6it . byTH e ‘
1000 1200 1400 1600
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Intensity

Intensity

Intensity

N PIMV ETLIGT VL LIKIAP L NT TR

Modifications:

Kl4:4c
Peptide MonoMass(Da): 2595.3731 Fragmented bonds: 17/20 Legend:
Precursor mfz(Da): 866.1806 Sequence coverage(%): 85.0 — :boryas + or ++ found.
Precursor Charge: 3 Intensity coverage(%): 31.78 -- tonly * !or&found.
Diff(ppm): 56 Intensity lower limit: 5.0 *: [M-H20] I: [M-NH3]
Which is 1.4% of Base-peak int. & : other losses
400 A
y6+
300 A
y7+
200 A
y8+
100 A |
b7*++  yay 144+ oL+ bl
+
+
yp8¥3 *il7+E1kry iy FL‘” yaffb13!+4 f]T Yy ‘ ,
250 500 750 1000 1250 1500 1750 2000
m/z
‘I 1 Modifications:
Y KNP F DHTR ‘ac
Peptide MonoMass(Da): 1645.8253 Fragmented bonds: 8/10 Legend:
Precursor m/z({Da): 549.6394 Sequence coverage(%): 80.0 —:boryas + or ++ found.
Precursor Charge: 3 Intensity coverage(%): 24.14 -- ronly % ! or & found.
Diffippm): 42 Intensity lower limit: 5.0 *:[M-H20] 1: [M-NH3]
Which is 0.7% of Base-peak int. & : other losses
800 -
600 1
400 yo+
200 4
y3+ b3+
6+J s+ b
0 vit Jva+  YPF, 5a§ﬂ.§?*b%*b4!y5@g+ | R S
0 200 400 600 800 1000 1200
m/z
Modifications:
G V]\ch Dll ll:ivlp lKlTlI lollvile Ca:Carbamidomethyl
Peptide MonoMass(Da): 2088.002 Fragmented bonds: 13/15 Legend: K10:4c
Precursor m/z(Da): 697.0422 Sequence coverage(%): 86.67 —:bory as + or ++ found.
Precursor Charge: 3 Intensity coverage(%): 28.05 - ronly * ! or & found.
Diff(ppm}): 48 Intensity lower limit: 5.0 *: [M-H20] I [M-NH3]
Which is 1.3% of Base-peak int. & : other losses
500 4
++
400 - v8
3004
2001 va+
y6+
100 A .
b
Y2t bg+
Tttt | el Ml i
Pt ; R ARE asey VMY yiQi+ . ‘
200 400 600 800 1000 1200 1400 1600 1800

m/fz
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Sequence Position start Missed Cleavages RT (min)
LLTEKGK 125 1 31.13
FDSLTDLVEHYKK 187 1 33.95
NPMVETLGTVLQLKQPLNTTR 200 1 37.31
YKNILPFDHTR 279 1 32.73
GVDCDIDVPKTIQMVR 483 1 32.53

Figure S17. MS/MS spectra and analytical data of the peptides modified by F12 detected in the peptide
mapping analysis using tryptic digestion. Labelled amino acids are K129, K198, K213, K280 (latch site),

and K492 (tunnel site) respectively.

Modifications:
PsKksNPGDFT|LS VR K37
Peptide MonoMass(Da): 1848.827 Fragmented bonds: 8/13 Legend:
Precursor m/z(Da): 617.3074 Sequence coverage(%): 61.54 — :boryas + or ++ found.
Precursor Charge: 3 Intensity coverage(%}): 24.19 - ronly * | or & found.
Diff(ppm): 39 Intensity lower limit: 5.0 *: [M-H20] I [M-NH3]
Which is 4.4% of Base-peak int. & : other losses
140 A
120 A
100 A
z
a 80
=
2
£ 60
y5+
40 + YOS+
Yib+
207 y3+ ++ y8+ h8+
i | | i N
200 400 600 800 1000 1200 1400
m/z
KNPMVIEITIL | Thvi|o K Hoditicatins

Peptide MonoMass(Da): 2015.0025
Precursor m/z(Da): 672.7049

Fragmented bonds: 12/14
Sequence coverage(%): 85.71

Legend:
— :boryas + or ++ found.

Precursor Charge: 3 Intensity coverage(%): 28.28 - sonly *, | or & found.
Diff(ppm}: 44 Intensity lower limit: 1.46 *: [M-H20]  !':[M-NH3]
Which is 2.0% of Base-peak int. & : other losses
801 y7+
60
z
)
=
2
S 40 A
yad+
20 A . 7 b4+
¥y Y=t
b3+ b5+
y2+ 3+ b74++ I O 4
by 1T o e ter Viliba sobuebb oty 51 "haed o+
200 400 600 800 1000 1200

m/z
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YN L e OHTR
Peptide MonoMass(Da): 1747.7946

Precursor m/z(Da): 583.6305
Precursor Charge: 3

Fragmented bonds: 9/10
Sequence coverage(%): 90.0
Intensity coverage(%}): 33.36

Legend:
— boryas + or ++ found.
- conly* !or &found,

Modifications:
K2:17

Diff(ppm): 42 Intensity lower limit: 1.07 *: [M-H20] I [M-NH3]
Which is 2.0% of Base-peak int. & : other losses

60 A

50
Z 40
il y10&+
E 30 -
£

204 b3

104 ¥3+

14 y3! 8Lt b2+y5+ El* n
T gt vﬁﬁ?ﬁ&?#‘ LTIt TR N L v+ & ,
200 400 600 800 1000 1200
m/z

VP oy NPTy A
Peptide MonoMass(Da): 2189.9713

Precursor m/z(Da): 731.0333
Precursor Charge: 3

Fragmented bonds: 13/15
Sequence coverage(%): 86.67
Intensity coverage(%): 28.6

Legend:
— !boryas+ or ++ found.
- tonly * ! or & found.

Modifications:
C4:Carbamidomethyl
K10:17

Diffippm): 48 Intensity lower limit: 0.82 *: [M-H20] I [M-NH3]
Which is 2.0% of Base-peak int. & : other losses
501
40 7 y8++
2 30
= 204
ya4+
101 b2+ ol L7e DO yT+
Uil S b [ldse *ﬂl*ﬂzﬁcﬂaﬁ?ﬁﬁ% g v yor yigpn ,
200 400 600 800 1000 1200 1400 1600 1800
m/z
Sequence Position start Missed Cleavages RT (min)
PSKSNPGDFTLSVR 33 1 36.30
KNPMVETLGTVLQLK 199 1 40.47
YKNILPFDHTR 279 1 37.47
GVDCDIDVPKTIQMVR 483 1 37.12

Figure S18. MS/MS spectra and analytical data of the peptides modified by F15 detected in the peptide
mapping analysis using tryptic digestion. Labelled amino acids are K35, K199, K280 (/atch site), and K492

(tunnel site) respectively.
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Intensity

Intensity

Intensity

K ‘u[i K IY Modifications:
FlDlSILlT HVEH lK]\K K12:112
Peptide MonoMass(Da): 1933.7989 Fragmented bonds: 12/12 Legend:
Precursor m/z{Da): 645.6248 Sequence coverage(%): 100.0 — boryas + or ++ found.
Precursor Charge: 3 Intensity coverage(%): 14.9 -~ :only ¥ Vor & found.
Diff(ppm): 27 Intensity lower limit: 0.75 *: [M-H20] |1 [M-NH3]
Which is 2.0% of Base-peak int. & : other losses
40
b2+
301
20 A y12++
y9++
b3
104 bsxt
T+
| 4+ o4 Y
il i 8 I P | yq+
200 400 600 800 1000 1200 1400 1600
m/z
1 Modifications:
Y KNP F DHTR Koz
Peptide MonoMass(Da): 1742.7308 Fragmented bonds: 9/10 Legend:
Precursor m/z{Da): 581.9306 Sequence coverage(%): 90.0 — :boryas+ or ++ found.
Precursor Charge: 3 Intensity coverage(%]): 25.69 -- :only * ! or & found.
Diff(ppm}): 21 Intensity lower limit: 2.24 *: [M-H20] |+ [M-NH3]
Which is 2.0% of Base-peak int. & : other losses
140 A
120 4
yo+
100
80 4
60
40 4
y3+ b3+
20 A ya+ Y5+ 7+
vl N y6+fl b31+ l bziy»l
0 [y3:it "1 P11's L 3 it bg+
0 200 400 600 800 1000
m/z
1 1 l Modifications:
GV!D CDI LDLVLPlK Tll '.QLNL\V R C4:Carbamidomethyl
Peptide MonoMass(Da): 2184.9075 Fragmented bonds: 12/15 Legend: K10:12
Precursor m/z(Da): 729.333 Sequence coverage(%): 80.0 — :boryas + or ++ found.
Precursor Charge: 3 Intensity coverage(%): 27.59 -- ronly * !or & found
Diff(ppm): 31 Intensity lower limit: 0.87 *: [M-H20] | [M-NH3]
Which is 2.0% of Base-peak int. & : other losses
501
40 1
301
20 A y8+ y10+
yadlt  yg++
107 y2!t’jl++ b3+ 4+ | s
y3+ | ++
L | i Ao ‘ i ya+ ‘
200 400 600 800 1000 1200 1400 1600
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Sequence Position start Missed Cleavages RT (min)
FDSLTDLVEHYKK 187 1 36.91
YKNILPFDHTR 279 1 36.28
GVDCDIDVPKTIQMVR 483 1 35.63

Figure S19. MS/MS spectra and analytical data of the peptides modified by F17 detected in the peptide
mapping analysis using tryptic digestion. Labelled amino acids are K198, K280 (latch site), and K492

(tunnel site) respectively.

NPTV K
Peptide MonoMass(Da): 1867.9745
Precursor m/z(Da): 623.6964
Precursor Charge: 3

Diff(ppm): 49

Fragmented bonds: 13/14
Sequence coverage(%):; 92.86
Intensity coverage(%): 28.49
Intensity lower limit: 0.81

Modifications:
K1:16a0

Legend:

— :boryas + or ++ found.
- tonly *, | or & found.

*:[M-H20]  !:[M-NH3]

Which is 2.0% of Base-peak int. & : other losses

50 1

40 1

w
o
L

Intensity

N
o
L

b2+ Y4+

[
(=]
L

b4+
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b5+
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RT (min)
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199 1

33.05

Figure S20. MS/MS spectra and analytical data of the peptides modified by F18 detected in the peptide

mapping analysis using tryptic digestion. Labelled amino acid is K199, respectively.

)| ’I'I]‘ll'lllolllol i Modifications:
N PIMVIELGTVLIQLIK PlLlNlTlTR odifications
Peptide MonoMass{Da): 2518.3254 Fragmented bonds: 18/20 Legend:
Precursor m/z(Da): §40.4887 Sequence coverage(%): 90.0 — :boryas + or ++ found.
Precursor Charge: 3 Intensity coverage(%): 28.95 -~ :only % ! or & found.
Diff(ppm): 46 Intensity lower limit: 0.59 ¥ [M-H20] 11 [M-NH3]
Which is 2.0% of Base-peak int. & : other losses
354
304
25 A
Fn
E 20 1
3
c i !
£ 15 yE+ bll!+
10 1 b5+ b l+b10%+ y8+
5 b3y3+ o p " 11+ ) b3+
! 4oy ¥+ yT
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Sequence Position start Missed Cleavages RT (min)
NPMVETLGTVLQLKQPLNTTR 200 1 35.68

Figure S21. MS/MS spectra and analytical data of the peptide modified by F30 detected in the peptide
mapping analysis using tryptic digestion. Labelled amino acid is K213, respectively.

e Designed inhibitor

Y KINILP FDHT R Modifications:
Peptide MonoMass(Da}: 1967.8371 Fragmented bonds: 8/10 Legend:
Precursor m/z(Da): 656.9732 Sequence coverage(%): 80.0 — :boryas + or ++ found.
Precursor Charge: 3 Intensity coverage(%): 26.8 -- :only * | or & found.
Diff{ppm): 30 Intensity lower limit: 0.73 *: [M-H20] ! [M-NH3]
Which is 2.0% of Base-peak int. & : other losses
40 .
30 A
fary
‘@
g
£ 201
b2++
10 1 b3+
y6./3 ggfg¢b4++ y5r+
4 1]
yit, v%.fjr il i ¥t | b4+ ,
200 400 600 800 1000 1200
m/z
Sequence Position start Missed Cleavages RT (min)
YKNILPFDHTR 279 1 32.49

Figure S22. MS/MS spectra and analytical data of the peptide modified by 37 detected in the peptide
mapping analysis using tryptic digestion. Labelled amino acid is K280 (Latch site), respectively.
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5. LC-MS chromatograms and spectra, '"H NMR, 3C NMR, and HRMS spectra of the

compounds

3-((E)-(((E)-3-(2-chlorobenzyl)-4-oxo-3,4-dihydroquinazolin-2 (1 H)-
yvlidene)hydrazineylidene)methyl)benzoic acid (8)
Cl

B BK_89i_csap_0528.Icd PDAChromatogram g
mAU(x1,000]
| Time 0,081 Inten. 0,000] -
1,0 -
0,04
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1:TIC(+) Time 0242 Scan# 145 Inten. 6151501 .
5,042 7IC(- I
]
25 f b8
RN
0,04 T T T T T T T T T T T T T T T T T T T
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Peakit| Ret.Time | Height | Aea |  Awea%
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4-((E)-(((E)-3-(2-Chlorobenzyl)-4-oxo-3,4-dihydroquinazolin-2 (1 H)-
vlidene)hydrazineylidene)methyl)benzoic acid (9)
(0] Cl

COOH

O BK_77_ell_1129.cd PDA Chromatogram &
mAU(x1,000.
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3-(4-(2-Chlorobenzyl)-5-oxo-4,5-dihydro-[1,2,4]triazolo[4,3-a]quinazolin-1-yl)benzoic acid (10)

(o) Cl

HOOC
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4-(4-(2-Chlorobenzyl)-5-oxo-4,5-dihydro-[1,2,4]triazolo[4, 3-a]quinazolin-1-yl) benzoic acid (11)
(0] Cl

HOOC
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O BK_762_05291cd WS Chromatogram @

[B.) Peak| <[> ] Scan[«[>| Segment| <[>

(x1,000,000) L] Max Intensity : 4 880 148
TTIC () i Time 1819 Scan® 1091 IWfen. . 1806748
5,042:71C(=}
[ (]
i
244 -
0,04 T T T T T T T T T T T T T T T T T T T = %
0,00 025 0,50 0,75 1,00 125 1,50 1,75 2,00 225 250 2,75 3,00 325 350 375 4,00 425 450 415 min
O BK_752_05291cd WS Spectrum @
Ret. Time: 1-1(E+) 1-2(E-) [1,833]
431 =
2 131 182 200 266 325340 Jb‘ =0, 41 53¢ 539 16 6473 863 g3 953067 %
429 =
L B
Sl403 164 195 259 226 385 45 529 s 864 208 727 T L 883 %68
O BK_792_0529.1cd PDAPeak Table @
Peakit| Ret.Time | Heigt | Aea | Awea%
1 | 1644 | 318672 | 554423 | 700,000
Total [ 314672 | 694423 | 100,

L[> I\ Brracted 1900m _\Ch1 254nm /
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2,5-Dioxopyrrolidin-1-yl
aJquinazolin-1-yl)benzoate (12)
(0] Cl

N-o

O o

3-(4-(2-chlorobenzyl)-5-oxo-4,5-dihydro-[1,2,4]triazolo[4, 3-

O BK_94_qc_0228.1cd

PDA Chromatogram “

mAU(x1,000]

.. \
00

Time 0,388 Inten. 11,667

MAU(x100)

: \

Time 0,000 Inten. 0,000]

4

"0.00 025 0,50 075 1,00 125 15 ' 475 2,00 225 250 275 3,00 325 350 375 400 425 450 475 min

O BK_94_qc_0228./cd WS Chromatogram §
(B..c) Peak[+[»| Scan[ <[] Segment] (|
m Max Intensity : 5 357 737

Time 2,069 Scan# 1241 Inten

101 444)

0,00 025 050 075 1,00 125 150 175 2,00 205 250 275 3,00 305 350 275 400 405 450 475 min
B BK_94_qc_02281cd NS Spectrum g
Ret. Time: 11(E+) 1-2(E-) [1.733]
28 -
&
| 131122 a8 25 203 as0 413 444 L 569 o0 49 23 750 342 269 950964
81 429 o
113 147 194 259 239 388 h 475 417 <, 525 702 1. 211 352 221 95.6
0 BK_S4_qc_0228.1cd PDAPeak Table §
Peak#f| Ret.Time | Height | Aea |  Aea%
7 | 1632 367184 | 652830 | 100,000
Total I 367184 | 652830 | 100,000

L[\ Edracted 190nm A\ Ch1 254nm /
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2,5-Dioxopyrrolidin-1-yl

aJquinazolin-1-yl)benzoate (13)

(0] Cl

4-(4-(2-chlorobenzyl)-5-oxo-4,5-dihydro-[1,2,4]triazolo[4, 3-

O BK_83L_fr40_0605.icd

PDA Chromatogram &

mAU(x1,000)
Time 331 Inten. 55299 ~
104 5
00
E 7T r — ) T 20 ) 2 2 2 2
mAU(x1,000)
Time 2,761 ten. 5508 -
109 -
o0 AR g
0,00 025 0.0 0,75 1,00 1,25 150 1,75 2,00 205 250 275 3,00 305 3,50 375 4,00 405 450 475 min
O BK_83L_fr40_0605.Icd S Chromatogram @
(B Peak[ 1] Scan[«] | Segment| <[
(x1,000,000) Max Intensity : 6 967 390
TTIC(+) Time 0924 Scank 555 Inten. 16827 .
5,04 ]
0,04 el T T T T T T T T T T T T T T T g
0,00 025 0,50 0,75 1,00 125 150 1,75 2,00 225 250 2,75 300 325 350 378 400 425 450 475 min
O BK_83._r40_0605.1cd NS Specirum §
Ret. Time: 1-1(E+) 1-2(E-) [1,840]
e -
<ho
83 225 l
102 173 1 51 335 359 1 449 591 £71 2730 240 898 958 984
g 2
95
113 182 236 260 20 387 L 475 497 546 598 838 05 4 I8 261 881 i

O BK_83Lfr40_0605.icd

PDA Peak Table i

Peaktf| Ret.Time |  Height | Aea | Amea%
1 | 1,684 | 1512705 | 3253786 | 100,000
Total [ 1512705 | 3253786 | 100,000

[« [> I\ Bxracted 1500m _ACh1 254nm /
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3-(4-Methoxybenzyl)-2-thioxo-2,3-dihydroquinazolin-4(1H)-one (15)

0 BK_242_csapadek_1208.1cd

mAU(x1,000;

PDA Chromatogram “

3224 Inten. 5,442

ol

0.0-

2,881 Inten. 0682 -

ok

0 0,

0,50 075

450 475 mn

25
B BK_242_csapadék_1208.lcd

(

Time:
alale ok ale .l ol s ) ol Y Y 12 w £ Y R T2 13
Time
2,15 3,00 3,25 350 375 400 4.25
[B) Peak[<]>]

MS Chromatogram “

Scan[ <[ »] Segment| <[>

Max Intensity : 8 534 662

O BK_24i2_csapadék_1208.icd

1,017 Time 1,666 Scan# 999 nten. | 2414834] .
2
0,5 -
i
0,04 T T T T T T T T T T T T 9
0,00 025 0,50 0,75 275 3,00 325 350 3,75 4,00 425 4,50 475 min
O BK_24i2_csapadék_1208.1cd 1S Spectrum 8
Ret. Time: 1-1(E+) 1-2(E-) [1.717]
130 g8 200 S22 619 _ges  got 250 782 846 a78 951 987 %
91 817 %
179196 365 297 438 438 | e 879 41 788 84, 906 949

PDA Peak Table

Peak#| Ret.Time |  Height |
1 | 1,608 | 508299 |
Total | 508299 |

L[> I\ Bxracted 190um _ACh1 254nm /
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(E)-2-hydrazineylidene-3-(4-methoxybenzyl)-2,3-dihydroquinazolin-4(1H)-one (16)

(0]
N

N)Ql;l
H  \H,

OMe

B BK_25i2_csapadék_1218.lcd

PDA Chromatogram g

MAU(x1,000)
25 Time nten. -
0,0 34 R 1 ok RT3 kol ke e 3§ 34 b k3 i3 K S b el e ok bl e R o L2 '1';%
MAU(x100 i i i 2 i _
Time Inten. -~
2, ~
0,0 = = = 2 5 g
0, 025 050 075 1,00 125 150 175 200 225 250 275 300 305 350 375 400 425 450 475 min
B BK_252_csapadék_1218.lcd 1S Chromatogram &
[B..) Peak[ <[> ] Scan[ <[> | Segment[ <[>
m P
(x10,000,000 Max Intensity : 13 471 402
J‘gu) Time 1,323 Scan# 793 Inten. 195028
2 TIC(- &
1,04 -
i 0,00 0,25 0,50 0,758 1,00 1,25 1,50 1,75 2,00 225 2,50 2,75 3,00 3,25 3,50 3,75 4,00 425 4,50 4,75 min
B BK_2512_csapadéek_1213.Icd WS Spectrum "
Ret. Time: 1-1(E=) 1-2(E-) [1.413]
237 -
8
l 1211 200 267 a8 425440 493 557 §1s 647 £33 747 I8 350 911 92 975 Q
El P
A 135 12 265 295 358 421 448 514 549 598 Gas £90 1L 363 %
| BK_25i2_csapadék_1218.lcd PDA Peak Table i
Peak#t | Ret. Time Height Area
1 | 1.298 312037 680063
Total | 312037 680069

<[]\ Exracted 190nm A Ch1 254nm /
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(E)-2-(((E)-2-hydroxy-3-methoxybenzylidene) hydrazineylidene)-3-(4-methoxybenzyl)-2, 3-

dihydro-quinazolin-4(1H)-one (17)
(0]

JY

OMe

Iz
z2-2Z

OH

OMe

B BK26_20230123 (2).lcd
mAU(x1,000

PDA Chromatogram g

107 Time Inten. -
0,0
T by, : y ¢ g
i e = ¢ e e e e o e e e S S S, T, S
2; ,MAU(x100)

0,00 0,25 050 075 1,00 125 150 175 200

225 2,50 275 3,00 325 350 375 4,00 425 450

475 min

B BK26_20230123 (2).led

Peak| [ »| Scan[ <[> Segment[ <[>

MS Chromatogram Q-

B BK26_20230123 (2).lcd

] Max ntensity : 9 604 521
Time 2,49 Scan® 1497 Wfen. . 2517542

"0,00 025 050 0,75 100 1,25 150 1,75 2,00 225 2.50 2,75 300 325 350 375 400 425 450 475 min
O BK26_20230122 (2).cd NS Specirum g

Ret. Time: 1-1(E+) 1-2(E-) [2.077]
a -~
£
130 151
P 1 224 267 301 241 40 494 6o 601 683 702 Z63 798 249 21z 969
” 429 912 %
| BRR ) 191 236 259 R 40 [ 519 _s46 591 673 691 753 77, 862 9]"

14
PDA Peak Table

Peak#f| Ret Time |  Height | Aea | Ameaxz
i | 1959 | 214623 | 632572 | 100,000
000

Total | [ 214623 | 632572 | 700,

[ <[»|\ Bdracted 190nm A\ Ch1 254nm /
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1-(2-hydroxy-3-methoxyphenyl)-4-(4-methoxybenzyl)-[1,2,4]triazolo[4,3-a]quinazolin-5(4H)-

one (18)
(0]
N

!

N*\N
=N
OH

OMe

OMe

O BK27_csapadek_20230126.cd

PDA Chromatogram 8

Inten.

;

» AR R R R B S S 2 A S R A A R R DN A
mAU(x100
Time 4,368 Inten. 0,073
o] -
| d
0,00 025 [ 075 100 125 150 15 200 225 250 275 3,00 325 350 375 400 425 450 475 mn
B BK27_csapadék_20230126.icd MS Chromatogram &
[B...) Peak[ <[> | Scan[ «]»| Segment| <[>
s 2
(x10,000.000) Max Intenstty : 15 586 373
=) | Time 0,335 Scan® 201 Infen. | 16686 566)
@
1,04 .
0.0:3 T T T T T = T T T T T T T T Q
0,00 025 0,50 0,75 1,00 1,25 1,50 1,75 2,00 225 250 2,75 3,00 325 350 3,75 4,00 425 450 475 min
O BK27_csapadék_20230126.icd WS Spectrum @
Ret. Time: 1-1(E+) 1-2(E-) [1.797]
g
o 120152 42 321 282 470 492 531 £60 686 749 780 837 879 %28 290} g
st 855 g
! 1 187202 256 291 251 473 495 Ss8  sop 648 204 753 17 877 94
O BK27_csapadék_20230126.Icd PDAPeak Table 8
Peak#? | Ret. Time Height Aea Area%
1 1,601 5119 8246 1.195
2 1.668 339844 681554 58.805
Total 344964 685800 100.000

<[>\ Bdracted 190nm A Ch1 254nm /
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1-(3-Methoxy-2-((triisopropylsilyl)oxy)phenyl)-4-(4-methoxybenzyl)-[1,2,4]triazolo[4, 3-
aJquinazolin-5(4H)-one (19)

OTIPS
OMe

OMe

O BK_61_krom2_frss.icd

PDA Chromatogram

mAU (1,000
Time 4,783 inten 16,508 ~
50 -
00 R R S R S ) * vy Yo 4 vy ¥ Ly RV A N IR S & %
mAU(x100)
Tme 4,820 ten %7 -
25 [\ -
i .1
0,00 0,25 0,50 0,75 1,00 1,25 1,50 1,75 2,00 225 250 3,00 325 350 375 4,00 425 450 475 min
0 BK_61_kromi2_rS8.lcd WS Chromatogram g
Peak[ «|»| Scan[ «]»]| Segment[«]»
) L2 :
(x10,000,000, Max Intensity : 31793 367
= Time 4005 Scan® 2991 ten. 31854159
25 (3
o, T T T T T T —] T T T T T T T T T g
0,00 0,25 050 0,75 1,00 128 150 1,76 2,00 2,25 250 300 325 350 35 4,00 425 450 415 min
0 BK_61_kromi2_frS8.lcd 1S Spectrum g
Ret. Time: 1-1(E+) 1-2(E-) [2.247]
R
& 15 200 49 235250 204 425 457 541 626 o6 6 z85 s s Q
427 -
91
13 161 208 49 25 ass 473 498 s 873 6% 723 24 a7 947 964
0 BK_61_kom2_rS8.lcd PDAPeak Table §
Peak#f| _Ret. Time Height Aa Aca
1 2139 262540 626138 98.957
2 2.3% 989 6601 1.043
Total 263529 632740 100.000

L[> ]\ Bxracted 1900m A Ch1 254nm /
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1-(3-Methoxy-2-((triisopropylsilyl)oxy)phenyl)-[1,2,4]triazolo[4,3-a]quinazolin-5(4H)-one (20)

0

OMe

O BK_60_tiszta_0721.lcd

PDA Chromatogram “

mAUG100)
80 Time nten -
e %ﬁ%ﬂ—wﬁ% g
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Peak| « Scan[ [+ | Segment| (] »
(x10,000,000) Max Intensity : 18 339 582
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3 A
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O BK_60_iszta_0721.1cd PDAPeak Table §
Peak# Ret. Time Height Area Area%
1 (S 575 2126 7229
2 1.925 21615 156625 58,661
Total 82290 158751 100,000
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3-Chloro-4-((1-(2-hydroxy-3-methoxyphenyl)-5-oxo-[1,2,4]triazolo[4,3-a]quinazolin-4(5H)-

vl)methyl)benzonitrile (21)

o)
N
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=N
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B BK_68_r2fr17.icd

PDA Chromatogram £
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0,00 0,25 0,50 075 1,00 1,25 3,00 325 450 475 min
B BK_68_r2fri7.lcd MS Chromatogram §
Scan| ] »| Segment] <[>
(10,000,000) Max Intensity : 20 652 407
o) T 17 Tnten 70659 .
2,042 TICL- &
4
1,04 A
0,04 T T T T T T T g
0,00 025 0,50 0,75 1,00 1,28 300 325 450 475 min
O BK_66_r2fr7.1cd NS Spectrum g
Ret. Time: 1-1(E+) 1-2(E-) [1.713]
33 E g
2 101 181 42 20 s i ggdl
81 s 998
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O BK_66_r2rri7.1d PDAPeak Table §
Peak#?| _Ret. Time Height Aca Ara%
1 1,608 537265 1611795 S6.574
2 1,681 46580 57183 342
Total 983844 1668977 100,000
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3-chloro-4-((1-(2-hydroxy-3-methoxyphenyl)-5-oxo-[1,2,4]triazolo[4,3-a]quinazolin-

4(5H)-yl)methyl)benzoate (22)
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O Vin aczl latch ester 1,4g rf Zrack fr 74 Icd WS Spectrum g
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1 -
981 &
T 17 40 56 200 agaage 57 : 535 £08 1< M 4 a7 A74 947 =]
100 200 300 400 500 600 700 800 900 mz
9 .
o 881
111 148 209 7107 46 il a4 ) ss7  s@0 837 619 I4L T94 348 290 943 " g
100 200 300 400 500 600 700 800 900 miz
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Total 699133 1367818 100,000
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1 +TOF MS: 0.7839 rin from Sarmple 1 (Vind06-ester) of Vind06-ester wiff Nex. 2.165 ps.
a=7.020616535767052606-004, 10=3.59561211303327400e-001 (DuoSpray ()

1.094
1.05e4

1.00e4
9500.00
9000.00
8500.00
8000.00
7500.00
7000.00

6500.00

300000
2500.00
200000%
150000

1000.00+

402.8903

_-404.8897

449.3597

4911113

il \M'd“m ki |

410 420 430 440 450 460

40 480 40 50 510 50 50 50 50 50 50 50 50 60 610
mz, Da

Formula

Calculated mass Error / mDa Error / ppm DBE

C25H20 N4 O5 CI

491.1116 -0.3741 -0.7619 17.5
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3-Chloro-4-((1-(2-hydroxy-3-methoxyphenyl)-5-oxo-[1,2,4]triazolo[4,3-a]quinazolin-4(5H)-

vl)methyl)benzoic acid (23)
0] Ci

N*\N COOH

OMe

B BK_66_frsS0.lcd

PDA Chromatogram ’.
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§ Time 1,745 ten 37| -
25 &
0,07 = L - Ly . . ke eyl e " o ke g & ¥ v %
mAUG00) )
Tme 1514 inten. 376,158] | ~
5 e
] ; %
0,00 025 050 075 1,00 125 150 175 200 225 250 275 3,00 325 350 375 400 425 450 475 min
O BK_66_fr50.1cd WS Chromatogram §
(B Peak[ <[ »] Scan[<[»| Segment[<[»
It Max Intensity : 17 057 290
Tme 1165 Scanf 699 nfen. | 11285168] 4
\ K]
0.50 0,75 1,00 125 150 175 2,00 225 250 2,75 3,00 325 350 275 400 405 450 475 min
O BK_66_frs01cd NS Spectrum g
Ret. Time: 1-1(E+) 1-2(E-) [1,640]
7 A
a3 =
‘ 130 15 424 21 249 428 n 518 =40 §13__645 £90 759 783 249 S L o7s
91 -
951
101 191 4 08 351 431 521 575590 563679 769 799 827 884 L 972
O BK_66_frs0.1cd PDAPeak Table §
Peakif| Ret.Time | Height | Aea | Aea%
1 | 1525 | 683652 | 1124903 | 100.000
Total I 683652 | 1124903 | 100,000
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S70

(npd/e80es G Auawa|ddns-ajoiue/tewowl/Bio soe sqnd woly papeojumoq

0 1S 0€£01009wW

920z 19q0joQ 8 U0 ussneyjieg Japaolyds JIoM ‘AIN YITOW LNID MONHE13a XV Ad /10



Downloaded from pubs.acs.org/jmcmar/article-supplement/5433089/pdf/jm6c01030_si_001/ by MAX DELBRUCK CENT MOLEK MED, Wolf Schroeder Barkhausen on 28 October 2026

= o o o o = o
=5 = = = = =5 = o = = = = o = o g
= s = = = =] = =] = s = s =] = =] 2
n =] n o 1 = iy = \n o " Il - M o = = =] =] =] =) =) = =] =1 = =
| ! ¥ H ! | | 1 T { T N f L T N T 7 X A i | it h N
v
Fo
A o]
Fou
f Thb—
Fm
- Illj 795—
o E— -\J —us |,
Fin
£5 5= _— - ioFal
e Lo 1T
s 511
0L rart
&1 h.) . gart
e £ 61T
e 8 —_ . il b3 geel
14 N..w — s &0 e Al
— . -
[ R Mmo “ gzl
0E £ — — &0 el
s — — B0 61
o S u/d € o [ 54t
[0y — - 1 £1ET
25 24 Fego FEAN
65 ] ThET7
o ﬁ ﬂ.mm@_\\
ve ] Fan 0'8ET
a0 gl
8L hH__ " D.m..lw
08¢ — — =1 cat
o's
1o Lo
azs - 5851 —
e 8= ™ N o
56 | f P.YT .9 T 0991 —
=
Fa Lo
[ e
~
L
= ey
La—
~E
a
Lo
~ ra
[ o
o5
[ o
o5 r3
[
&
L
=

220 210 200 190 180 170 160 150 140 130 120 110 100 a0 80 70 60 50 40 30 20 10 0 -10
f1 (ppm)

230

S71



(3-Chloro-4-((1-(2-hydroxy-3-methoxyphenyl)-5-oxo-[1,2,4]triazolo[4,3-a] quinazolin-4(5H)-

vl)methyl)benzoyl)-L-proline (24)
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Peak#t| Ret. Time |  Height |
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[ W TOF MS: 05316 to 0.5488 min from Sarrple 1 (KL-S34) of KL-S34.wiff different calibrations (DuoSpray ()) Max. 1.3e5 ops,|

1.29¢5

1.25e5
1.20e5+
1.15e5+
1.10e5
1.05e5+
1.00e5
9.50e4
9.00e4
8.50e4+
8.00e4

5741512

596.1338

2051974 1169.2817
1147.3001

477.09%
\/122'0975 282'f811 61P.1089
| : . N Y

100 200 20 0 500 600 700 80 %0 1000 1100 1200 1300 1400 1500

mz, Da

Formula Calculated mass  Error / mDa Error / ppm DBE

C29 H25 N5 06 Cl1 574.1487 24119 4.2009 19.5

2,5-Dioxopyrrolidin-1-yl (3-chloro-4-((1-(2-hydroxy-3-methoxyphenyl)-5-oxo-

[1 ,2,4]triazolo [4,3-a]quinazolin-4(5H)-yl)methyl)benzoyl)-L-prolinate (26)
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(1pd/680£E S AUBWa|ddns-soiue/iewowl/B10°soe sqnd wolj papeojumoq

0 1S 0€£01009wW

B BK_101_fr26-28_ell_1206.lcd PDA Chromatogram "
mAU(x1,000
257 ]k Time Tnten -
00 I R — , Gt g
2 vy + ey
mAU(x1!
Time 0,097 Inten. 0,062 | ~
2 } -
"o, 025 050 075 1,00 125 150 175 200 225 250 2.75 3,00 325 350 375 400 425 450 415 min
B BK_101_fr26-28_ell_1206.Icd 1S Chromatogram @
[B.) Peak[ <[> | Scan[«]>] Segment| <[> ]
r Max Intensity : 11709 250
Time 0,387 Scan# 233 Inten. 9821018]
E|
0, T T T L T T T T T T T T T E g
0,00 0,25 0,50 0,75 1,00 1,28 1,50 1,78 2,00 225 2,50 2,75 3,00 3,25 3,50 3,75 4,00 425 4,50 4,75 min
B BK_101_fr26-28_el_1206.lcd 1S Spectrum 8
Ret. Time: 1-1(E+) 1-2(E-) [1,673]
e11 -
83 e
‘ 130 451 225 265 226 azs 431 459 528 574538 s 3 784 822 384 229 202 %
9 -
81 !
572 l %
107 183 285 . 317 376 408 437 528 L 625 714 737 815 832 815 S
B BK_101_r26-28_ell_1206.1cd PDAPeak Tabke &
Peakit| Ret.Time | Height | Aea [ Awea%
1 | 1567 | 356803 | 654714 | T
Total I 356803 | 654714 1
(<[> I\ Edrected 190nm _\Ch1 254nm /
- P T T T T
& 230 dRLE S ARANRESINS8808ERES 1300
= fpap g i e e e e
ST SSRGS S —"
f
. | 1200
| 1100
+1000
]
+a00
+800
M (m)
2.35 +700
sansgsneasmMnsgnanzaaasy [0
L - I e o N 600
b= ~500
S
+500
400
A (dd)
8.38 300 400
200
300
| 100 i
200
‘JVL -0 |
= |
T T b 100
8.4 8.2
L
o
T . e I s o ¢
2 damana - ~ m o m & .
2 223354 s 2 . R - 100
T T T T T T T T r T . T T r T T
14 13 12 11 10 9 8 7 & 5 4 3 2 1 ]
f1 (ppm)

Perfluorophenyl (3-chloro-4-((1-(2-hydroxy-3-methoxyphenyl)-5-oxo-[1,2,4]triazolo[4, 3-

alquinazolin-4(5H)-yl)methyl)benzoyl)-L-prolinate (27)
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Oo—

(o]

O KL_S58_K32_after_lio.lcd

PDA Chromatogram @

mAU(x1,000)
Time Inten. -~
1,03 -
00, ;i .
i ==  — * W %
4l Time: Inten. -
50 -
0,00 025 050 0rs 1,00 125 150 s 2,00 255 250 275 3,00 3.25 350 375 00 425 450 475 mn
B KL_S8_K32_after_lolcd WS Chromatogram @
[Bied) Peak[ 4[| Scan[4]>] Segment[<[>]
(x10,000,000) Max Intensity : 14 443 265
C(+) Time 0,347 Scan® 209 Inten. 6966 .
2T - B
10] =
0.0 T T T T T T T T T T T T T %
0,00 025 050 0,75 1,00 1,25 150 175 2,00 225 2,50 278 3,00 325 350 378 400 425 450 475 min
B KL_S6_K32_after_lolcd WS Spectrum g
Ret. Time: 1-1(E+) 1-2(E-) [1,993]
70
i 120 15 200 0 328 3z 423 440 528 56 623 643 683 l 780 237 68
€1
i 738
sS4 l
LalB [ 200 253 288 a4s 421 431 s | s 634 600 778 858 882 | o17
B KL_S8_K32_after_liolcd FDAPeak Table §
Peaki#| Ret.Time | Height | Aea | Aeax
i | 1718 | 598511 | 1032432 | 700,
Total | I 598511 | 1032432 | 100,000

<[> I\ Extracted 1900m A Ch1 254nm /
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[ +TOF MS: 0.6517 10 0,6860 min from Sarmple 1 (KL-S8-K32-34) of KL-SB-K32-34wiff different calibrations (DuoSpray () Vex. 4647 cps)

762.1170

Intensity, cps
3

110 7631200
100 7780910

740.1349

780.0009

7651180
71.1376742.1337

’% % 1.0920
743.1365
.1210 .0909
_-T84.0975
[N 764-%.‘m D 7%1 e
780

75 730 7% 740 75 750 75 760 765 I s 78
miz, Da

8 838383838388

=]
-~

o,

Formula Calculated mass  Error / mDa Error / ppm DBE
C35 H24 N5 06 F5 Cl 740.1329 1.9207 2.5951 235

Phenyl (3-chloro-4-((1-(2-hydroxy-3-methoxyphenyl)-5-oxo-[1,2,4]triazolo[4,3-a]quinazolin-
4(5H)-yl)methyl)benzoyl)-L-prolinate (28)

(o) Cl
L
o MY
=N o] &0

OH

Oo—
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O KL_S56_Ka7.lcd

PDA Chromatogram &A

g

mAU(x100)
Tme 0353 iten 53,803 -
i A - . =
& T P — D o n s
M**** -k K R S N R ok %&m&%*%ﬁ?_*_*_*_*—#%
&
mAU(x100)
187 Tme 0,088 Inten. 0,000]
.
\
bol P !,w
0,00 025 0,50 075 1,00 105 1,50 1,75 2,00 255 250 275 3,00 325 3,50 3,75 4,00 425 450 475 min

O KL_S56_K37.lcd

1S Chromatogram 8
Peak| <[> | Scan[4]»| Segment «|»

Max Intensity : 3 380 043

0,0+

Time 0,436 Scan# 261 Inten. 58935] .

0,00 350 ars 4,00 425 450 475 min
B KL_S56_K37.led WS Spectrum g
Ret. Time: 1-1(E+) 1-2(E-) [1,780) -
83 X
l 110 1383 230 265 32l5 48 411 459 5 55 £, =k £79 249 194 821 £91 254 988 %
91 Gk >
112 158 188 259 304 35 390 446 5 554 <4 718 746 800 336 70 947 \ %
B KL_SS56_K37.lcd PDA Peak Table Q‘
Peak#f| Ret. Time | Height | Aea | Aea%
1 | 1637 | 4741 | 234487 | 700,000
Total__| | 84741 | 234482 | 100,000
<[>\ Exracted 190nm A\ Ch1 254nm /
[ +TOF MS: 06174 to 0.6345 rrin from Sarrple 1 (KL-556-3) of KL-S56-3 wiff differert calibrations (DuoSpray () N 6.764 ops)
674 650.1833
6.504
6.0e4
5.504
5.0e4
4.504-
342.2085
4.004-
[}
Q
© 3504
> 2822808
2
2
£ 304
2.504
6f2.1662
2.0e4
193.1344
1.504
1.0e4-
5000030, 1600
1220074 256262742768 383393 _477 3674 5. 1408 913674 1299.3649
T U PO AP P Y i ‘ — ‘ L ‘ ‘ bio ‘
100 200 300 400 500 600 700 800 00 1000 1100 1200 1300 1400 1500
m'z, Da
Formula Calculated mass  Error / mDa Error / ppm DBE

C35 H29 N5 06 ClI 650.18

S79

3.2118

4.9398 235
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Pyridin-3-yl (3-chloro-4-((1-(2-hydroxy-3-methoxyphenyl)-5-oxo-[1,2,4]triazolo[4, 3-
aJquinazolin-4(5H)-yl)methyl)benzoyl)-L-prolinate (29)

0] Cl
¢
N*\N Q
=N (o) 5 o

4
OH \N

~
O—
O KL_555_Ké0led FDA Chromatogram @
5 4mAUx100)
: r\ Time 0,004 Tten 0,000
0 e ool kel ke ol &
o — ¥ == . i S S, S, S S 3 SO 1 5 SO T %
mAU100]
257 I\\ Time 0,194 Inten. 3,105 &
u'o— T o 1/ T T T X g
0 025 050 075 1,00 125 1,50 175 200 255 250 275 3,00 325 350 375 4,00 425 450 4715 min

O KL_S55_K40.cd WS Chromatogram §

(o) Peak| <[> | Scan[<[>] Segment[<[»

(x10,000,000) L) Max Intensity : 11 598 360
TTIC() Time 0367 Scan® 221 Wten. | 11930942 .
[2:TIC(-
1,09 @
059 ¥
N |
0,00 025 050 0.7 1,00 125 150 1,75 2,00 2,25 250 2,75 300 325 350 378 400 455 450 475 min
O KL_SS5_K&0licd WS Spectum @
Ret. Time: 1-1(E+) 1-2(E-) [1,697]
3 =
. 65t
4 4
o 102 187 21 279 1 423 458 s28 5% 819 29 203 569 24 259 |
EY "
91 i
L 998
. 129 188 236 a0 72 403 68 526 sos 00 719747 o 840 _
O KL_SS5_K401cd PDAPeakTable §
Peakit| Ret.Time |  Height | Aea | Amea%
1 | 7546 | 2506% | 854210 | 100,000
Total [ 250595 | 854210 | 100,000

L[> |\ Edracted 1900m A Ch1 254nm /
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[ +TOF MS. 0.7717 to 0.8232 rrin from Sarple 1 (KL-556) of KL-S86.wif Gifferert caliorafions (DuoSpray () NVex 1.164 ops.

11004+ 6511723

1.05e4

1.0004
9500.00
9000.00
8500.00
8000.00
7500.00
7000.00

6500.00

S

©6000.00

ns%t'y, [of
8

tel

£5000.00
4500.00
4000.00
3500.00 297.2311
3000.00
2500.00

2000.00

1500.004 6[3.1540
1220082 0908
1000.00-

50000] |2141424_ 28227176

ool 4l L ‘ ‘ ‘ : : : : ‘ ‘

100 200 300 400 500 600 700 800 0 1000 1100 1200 1300 1400 1500
mz Da

528,140
poose s R PR R L

Formula Calculated mass  Error / mDa Error / ppm DBE
C34 H28 N6 06 Cl 651.1753 -3.0371 -4.6641 235

2,5-dioxopyrrolidin-1-yl (3-chloro-4-((1-(2-hydroxy-3-methoxyphenyl)-5-oxo-[1,2,4]triazolo[4,3-
alquinazolin-4(5H)-yl)methyl)benzoyl)-D-prolinate (30)

o cl
N
N*\N NQ
=N 0 o
(0] \
OH os\N/\fo
O0—

S81
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O KL_S36_Kisicd

PDA Chromatogram @

Formula Calculated mass

Error / mDa Error / ppm

AU(x100
9,2MAU(x100) Tme 0,712 Inten -T799] -
r " 4 " 0 k. '3
o D — e S S s S S S, S O 3,0 SO O O L3 :4*4‘%
MAUGA00]
25 f\ Time 0,976 inten. 1,400] | ~
A ;
00 2 y
0 025 0,50 0.75 1,00 125 150 175 2,00 225 250 275 3,00 325 3,50 375 4,00 425 450 475 min
O KL_S36_KiS.lcd 1S Chromatogram @
[B..) Peak[«[>]| Scan[ 4[] Segment| «]»
(x1,000,000) ] Max intensity : 4 341150
S 0J1TICC) Time 1,178 Scan® 707 nten. . 5242007]
2 TICH-
4
259 =
X 025 0,50 0,75 1,00 1,25 1,50 1,75 2,00 2,25 250 2,75 3,00 325 3,50 3,75 4,00 425 450 475 min
O KL_S36_Ki5icd 1S Spectrum @
Ret. Time: 1-1(E=) 1-2(€-) [1.827)
&7 -
8 225 ‘ 693 %
I 105 159 [ 247 26 280 421 471 28 574 co8 L1 51 850 594919 985 |
91 89 -
J » 27 \
pimn e i | 282 il ags | 46 496 572 s 208 727 795 g4g 873
O KL_S36_KiS.lcd PDAPeak Table §
Peakit | Ret. Time Height Area Area%
1 1531 242674 662945 100.000
Total 242674 662945 100,000
<[> I\ Exracted 1900m A\ Ch1 254nm /
[ W STOF MS: 1.7150 to 1.7493 min from Sanple 1 (KL-S36) of KL-S36.wiff different calibrations (DuoSpray () Max. 1.1€6 cps.
693.1433
7.0e4
6.5e4
6.0e4+
5.5e4+
5.0e4+
4.504
» 4064]
Q
o
=
2 254 671.1618
o
=
3.0e4
695.1419
2.5e4
20e4
700.1173
1564 6721643
1.054!
5000.0-
00 - e ‘ ‘ ‘ i . e Lk L ‘ ‘ —
640 645 650 655 660 665 670 675 685 695 700 705 710 715 720 725 730 735
miz, Da

DBE

C33 H28 N6 O8 Cl1
C38 H21 N9 O2 Na Cl

671.1651
693.1398

S82

-3.3664 -5.0158
3.4049 4.9123

22.5
32
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2,5-Dioxopyrrolidin-1-yl 3-chloro-4-((1-(2-hydroxy-3-methoxyphenyl)-5-oxo-[1,2,4]triazolo[4, 3-
aJquinazolin-4(5H)-yl)methyl)benzoate (31)

o cl
O\)LN 0
N*\N O-N
=N o
o

OH

OMe

B KL_S10_Keled PDA Chromstogram g
mAU(x1,000
Time 0,000 Inten. 0,000] ~
1,04 ine
0,03
‘mAU(x1,000;
Time 0,186 Inten. -3219
109 -
" . g
0,00 025 050 0,75 1,00 125 150 175 200 225 250 215 300 325 350 375 400 425 450 475 min
B KL_S10_K8lcd 1S Chromatogram g
Peak] <[+ | Scan| (]| Segment[ <]
m P
(10,000,000 Max Intensity : 9 468 626
1C(+) Time 0,028 Scan# 17 Inten. 8311530 .
1,042 TicE- =
K
05] -
0,04 T T T T T T T T T T T T T T T T T T T %
0,00 0,25 0,50 0,75 1,00 1,25 1,50 1,75 2,00 225 2,50 2,75 3,00 3,25 3,50 3,75 4,00 425 4,50 4,75 min
B KL_S10_Ka.lcd WS Spectrum
Ret, Time: 1-1(E+) 1-2(E-) [1.860]
574 -
83 %
J¢_ gy 1L 3 2 40 459 491 3 I3 710 754 758 853 899 9 982
91
" | 143158 224 278 302 374 a7 475459 21 c68 717 260777 a2 ga1 26 971
B KL_S10_K8.led PDA Peak Table ¥‘

Peakit Ret. Time Height Area Area%
1579 1363243 223959 100.000

1
Total 1363243 2239596 100.000

L[>\ Bdracted 1800m_ACh1 254nm /
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Downloaded from pubs.acs.org/jmcmar/article-supplement/5433089/pdf/jm6c01030_si_001/ by MAX DELBRUCK CENT MOLEK MED, Wolf Schroeder Barkhausen on 28 October 2026
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N-[(3-aminophenyl)methyl]-3-chloro-4-{[1-(2-hydroxy-3-methoxyphenyl)-5-oxo0-4H,5 H-

[1,2,4]triazolo[4,3-a]quinazolin-4-yl|methyl } benzamide (32)

o Cl

Oo—

ZI

NH,

B KL_S75_K40-52_afterlio.icd

PDA Chromatogram l

mAU(x1,000)
- Time. Inten. -
25
00 vy VRV ] & R ) ey 4 by E R A I T &%
MAU(x100)
Time 0,097 Inten. -0,024] .
5,0
oo v ¥
; .
000 025 ok ors 100 135 150 175 200 258 2k s 300 355 350 375 400 425 450 475 mn
B KL_S75_K40-52_afterlio.icd WS Chromatogram §
[B.) Peak[«]»>| Scan[ <[> | Segment[«]»
(x10,000,000) w Max Intensity : 22 139 829
TTIC() Time 1,194 Scan¥ 717 Wnten. 16844754 .
2TiC(-
2,04
W A/L
00 == | %
0,00 0,25 0,50 0,75 1,00 1,25 150 175 2,00 225 250 278 3,00 305 350 375 4,00 405 450 475 min
B KL_S75_K40-52_afterlio.lcd WS Spectrum g
Ret. Time: 1-1(E+) 1-2(E-) [1,480]
31 L
581 pe
999
i jos 193 ; 249 426 i . sx L ; 841 696 729 404 833 a98 921 %
100 200 300 400 500 600 700 800 900 mz
3 s79 i
13 188 215 262 a0 7 43449 a5 564 ‘l ; 647 679 | 19  slg8% a7 949 971 %
100 200 300 400 500 600 700 800 900 mz
O KL_575_K40-52_afterlio.lcd PDAPeak Table §
Peak# | Ret. Time Height Area Area%
1.113 1110 3027 0.202
1,355 661333 1488881 99,579
1.835 1430 3263 0.218
otal 663933 1495172 100.000

[« [> [\ Edracted 1900m _ACh1 254nm /
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Downloaded from pubs.acs.org/jmcmar/article-supplement/5433089/pdf/jm6c01030_si_001/ by MAX DELBRUCK CENT MOLEK MED, Wolf Schroeder Barkhausen on 28 October 2026
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B KL_S73_16h_10minmethod.icd

PDA Chromatogram §

MAU(x1,000)
o Time - 0412 nten. 118,774 a
0 l M BT
ot - 4 et kR R kR %
mAUGx100)
Time 0,008 Tnten. 0,000 .
5,0
00 i o b | %
\ N 3 Y
T T T v T v T T T T T T T T T T T T
00 05 1,0 15 20 25 30 25 40 45 50 ss 65 7.0 75 80 s 3.0 9s min
O KL_S73_16h_10minmethod.icd WS Chromatogram @
[B..c) Peak[ <[> Scan[«[>] Segment[«[>
¥ =
0,000,000) ) Max Intensity : 14 765 110
= Time 0311 Scan¥ 187 infen. 16993545 .
1,04 @
0.5 s
0,0 T T T T T T T T T T T T T T T T T T 2 %
0,0 05 1,0 1,5 20 25 30 35 40 45 50 55 65 70 7.5 80 85 90 95 min
@ KL_S73_16h_10minmethod.lcd MS Spectrum i
Ret. Time: 1-1(E+) 1-2(E-) [3.290]
110 183 224 270 366 404 434 < 1 617 650 A N 792 3 %
T o R T 1&_'_ T T T T T
100 200 300 400 500 600 700 800 900 mz
E -
690 7||28 %
13 197 a7 3n 365 419 443 L S2 s 613 653 ok 791! 839 ;
100 200 300 400 500 600 700 800 900 mz
O KL_S73_16h_10minmethod.lcd PDAPeakTable §
Peak# Ret. Time Height Area Area%
2584 5868 27006 0.794
2754 15102 4389 1.291
3.008 816608 3329784 97.915
| Total 837577 3400686 100,000
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ABP930_fr27.Icd PDA Chromatogram
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ABPS30_fr27.Icd MS Chromatogram
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ABP930_r27.Ilcd PDA Peak Table
Peakit Ret. Time Height Area Area%
1 1473 7148 24946 3421
2 1,538 137338 704313 96,579
Total 144488 729259 100.000
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5103

1 +TOF MS: 1.0633 min from Sample 1 (Vind10-triazine) of Vind10-triazine. wiff Mex. 3.0e4 cps.
a=7.02060875097192000e-004, t0=3.37403572584115020e-001 (DuoSpray ())
282.2787
3.0e4+
2.864
26e4
24e4+
2264
2.0e4-
1.864
2 102.1288
; 1.6e4
é 1.4e4
1.264
10041 4g10850
8000.0 260.1824
283 63,0618
6000.0
256.2620
400004 _-122.0068
318.2399
107.0418
2000.0- 296.2518 382319
124.954 g _449.35% 0413
00 %{A\ﬁw LHL o \L“\ i "N “K%.4»347 . , , . . , , ,
100 200 300 400 500 600 700 800 900 1000 1100 1200 1300 1400 1500
m'z, Da
Formula Calculated mass Error / mDa Error / ppm DBE
C27 H19 N9 04 CI3 638.062 -0.2099 -0.3291 21.5
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