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Supplementary Figure 1. Extended whole protein data for benchmarking experiments. (a)
Correlation of protein quantitation from TMT experiments. (b) Fold-change of all quantified
proteins over control probe 1 for each probe. (¢) Number of proteins enriched by each probe over
control probe 1 (p < 0.05, fold-change > 5). P-values for the abundance ratios were calculated
using two-tailed Student’s t-test with no adjustments for multiple comparisons. (d) Proportion of
proteins enriched by all probes that show a preferred interaction with one or a subset of probes
(>3-fold difference between minimum and maximum enrichment). (e-k) Examples of probe-
preferred proteins for probes 2-8.
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Supplementary Figure 2. Extended data for multiPSM workflow. (a) Unlabeled PSMs detected
in standard and multiPSM proteomic searches. (b-¢) Amino acid labeling frequency derived from
standard (b) and multiPSM (c) searches (normalized to amino acid frequency in the Homo
sapiens proteome used for the proteomic search). (d) Fold-change of PSMs assigning label
location to “E” relative to all other amino acids (compared via two-sided paired t-test not corrected
for multiple comparisons).
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Supplementary Figure 3. Examples of spectra with varying levels of chimerism. Example of a
chimeric spectra containing (a) two, (b) three, (c) four, (d) five, (e) six, (f) seven, (g) eight, and
(h) nine label sites. For all plots, probe label sites and corresponding supporting fragment ions
are indicated with identical colors. Insets show various zoomed regions of chimeric spectra. All
plots include proportion of fragment ions in chimeric spectra that correspond to a particular probe
location or are shared in all locations (lower left) and number of supporting fragment ions and
XCorr values for each label location within the example chimeric spectra (lower right).
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Supplementary Figure 4. Delta score ROC curves for probes 2-8.
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Supplementary Figure 5. Number of PSMs per spectra ROC Curves for probes 2-8.
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Supplementary Figure 6. Retention time ROC curves for probes 2-8.
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Supplementary Figure 7. Final model ROC curves for probes 2-8.
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Supplementary Figure 8. Additional examples of labeling events mapped to PDB structures. For
all structures, labeled peptide residues are colored red and the remainder of each peptide is
colored black. Active/other indicated sites are colored green and co-resolved ligands are colored
yellow. (a) LTA4H probe label site overlapping with active site inhibitor Bestatin (PDB: 1HS6). (b)



DDAH1 probe label site overlapping with active site inhibitor L-257 (PDB: 2JAJ). (¢) VAT1 probe
label site overlapping with NADP binding site (PDB: 6LHR). (d) BLVRB probe label site
overlapping with erythrosine binding site (PDB: 50O0H). (e) ATIC probe label site overlapping with
XMP binding site (PDB: 1PKX). (f) IDH1 probe label site overlapping with NADP binding site
(PDB: 1TOL). (g) SHMT2 probe label site overlapping with lometrexol and pyridoxal-5'-phosphate
(PLP) binding site (PDB: 6QVG). (h) METAP1 probe label site overlapping with ovalicin binding
site (PDB: 2GZ5). (i) PRKAR1A probe label site overlapping with cAMP binding site (PDB: 5KJX).
(j) ECI1 probe label site overlapping with CO8 binding site (PDB: 1SG4). (k) NTMT1 probe label
site overlapping with dimethylated peptide binding site (PDB: 5CVD).
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Supplementary Figure 9. Extended proteomic data for TMT SoL pilot experiment. (a) Score
differences between first and second ranked PSMs for spectra assigned to labeled and unlabeled
peptides. (b) Number of PSMs assigned to spectra containing labeled and unlabeled peptides.
(c) Retention time of spectra assigned to labeled and unlabeled peptides. For a-c, error bars were
calculated from n = 40,333 (unlabeled), n = 4889 (3-labeled) and n = 9014 (6-labeled) PSMs. (d)
Confusion matrix for model built in in Figure 3 applied to multiplexed data. (e) Numbers of probe-
labeled peptides and proteins detected in multiplexed experiments by each probe. (f) Correlation
of TMT quantitation from whole protein enrichment samples. (g) Correlation of TMT quantitation
from SoL samples. (h-i) Relative TMT abundance for all probe 3-labeled peptides (h) and probe
6-labeled peptides (i). For h-i, error bars were calculated for n = 799 unique peptides. Error bars
for all plots represent the median -/+ the interquartile range.

10



Pearson Correlation Pearson Correlation Pearson Correlation Pearson Correlation
L P R e R N — [
Probe and C“"g'*‘“’a“"“ (uM) , Probe and °°“°§"“"°" (uM) Probe and Concentration (uM) Probe and Concentration (uM)
1
1 8 1 8

200 10 20 40 80 100 150 200

10 20 40 80 100 150 200 200 10 20 40 80 100 150 200
FPrRrPrrlrleal
[ [

4 FPE ERERERERERED

(JAIM) uopesueoUOD pue agoId
(1) uogenusouoD pue aqold

(IAM) uoResuBoUOD pue aqold

(1ANi) UopenusoUOY) puE 8qold

Pearson Correlation Pearson Correlation

c NTTANT T AN o SR NNY EEEa Y

CaT Y ENENENENENENEENEEERY sy ToT N NNNEEEE NS B R R NN E RN

2RSS S ssSS's'SSsS=5333533333535'5'3 ‘%,mDfﬂf%‘2'2‘2‘E‘EI2‘é§§2|§EEEIE‘E‘E‘EIE‘E‘§§§E‘§§§

(b == = =E===3%= L e A £ SS5535S s

S 33333333323 222233232323 2523 2203 SoE3IZzizEEEIIEiiziciics

=22%228R8992°88933838888R8E8B 8 2233egeege8BBRkeBBReqecrezSERaEER

§888a2a'dasadadaaadagaaaaaaaaaaas EEELESESEEEELELESELELELETEL LTS LA

BN o S A A AN S S 2000000000000 TEETTTTLT TR

TTTT] 1_200 uM_Rep1-1 1T ] 1_200 uM_Rep1-1

1_200 uM_Rep1-2
1_200 uM_Rep2-1
1_200 uM_Rep2-2
(S)9_10 uM_Rep2
(S)9_20 uM_Rep2
(S)-9_40 uM_Rep2

(S}9_10 uM_Rep1
(5)9_20 uM_Rep1
(5)-9_40 uM_Rep1
(5)9_80 uM_Rept
(S)9_100 uM_Rep1
(S19_150 uM_Rep1
(5)-9_200 uM_Rep1
(5)-9_80 uM_Rep2
(S)9_100 uM_Rep2
(S)9_150 uM_Rep2
(5)9_200 uM_Rep2
(R19_10 uM_Rep1
(RF9_20 uM_Rept
(R)-9_40 uM_Rept
(RF9_10 uM_Rep2
(R19_20 uM_Rep2

(R)9_80 uM_Rep1

(R)F9_100 uiM_Rep1
(R)-9_150 \M_Rep1
(R)-9_200 \M_Rep1
(R)9_80 uM_Rep2

(R)F9_100 uiM_Rep2
(R-9_150 \M_Rep2
(R)-9_200 uM_Rep2

e Pearson Correlation f Pearson Correlation

ﬂ

o AN T A N TN cazaze
CNT AT NN T N TR0 2299 carara s AR RN cacaa s B RREREY
. 45553553
gagg 1 [} S E TS IS o L o o ot o
8885555555555 55'32553532232 E88es5555535555333 5555555333333
1S5S 83c5995505595885555888888888 5555855555858 58888555592525888388
233322228 8RRSSSS 822888 S¥RRRESST e S D BN BN B R D DR DR N SN DN DR ONDIN B B DR DR ON BN BAIN]
EF = ppRpRA MDA P s pRpuppippRPRDR DR RPPRPN AN Sescoeseseded PP DRI P i pRDR A PR DAp
ge'geee ool deololoeedldolloola’le'e ggggesseecseeeceooesseessoeeeee
B ooy e o N Y A A A A N S AN A S 22300000800208808 zeER

(S)-
(R)
[ (R
[ (R
[ (R
[ (R

[ ®
(R)
(R)
(R)
(R)

1200 uM_Rep1-2
1200 iM_Rep-1
12200 iM_Rep2-1
1200 yM_Rep2-2
(5)-10_10 uM_Rep1
(S)-10_10 uM_Rep2
(R)10_10 uM_Rep1
(R)10_10 uM_Rep2
(R)10_20 uM_Rep1
(R)-10_20 uM_Rep2
(51020 uM_Rep1
(5)10_20 uM_Rep2
(5)10_40 uM_Rep1
(S)-10_40 uM_Rep2
(R)-10_40 uM_Rept
(R)-10_40 uM_Rep2
(5)10_80 uM_Rep1
(S)10_100 uM_Rep1
(S)10_100 uM_Rep2
(5)10_80 uM_Rep2
(R)10_80 uM_Rep1
(R)10_80 uM_Rep2
(R)10_100 uiM_Rep1
(R)-10_100 uM_Rep2
(S)10_150 uM_Rep1
(S)10_150 uM_Rep2
(5)10_200 uM_Rep1
(5)10_200 uM_Rep2
(R)10_150 iM_Rep1
(R)10_200 M_Rep1
(R)-10_200 uM_Rep2
(R)10_150 uM_Rep2

Supplementary Figure 10. Correlation matrices from TMT dose SoL experiments. Correlation of
TMT quantitation from probe 3 whole protein samples (a) and SoL samples (b). Correlation of
TMT quantitation from probe 8 whole protein samples (¢) and SoL samples (d). Correlation of
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TMT quantitation from (R)/(S)-9 whole protein samples (g) and SoL samples (h). Correlation of
TMT quantitation from (R)/(S)-10 whole protein samples (e) and SoL samples (f).
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Supplementary Figure 11. Supplementary proteomic data for TMT dose SoL experiments.
Median abundances from probe 3 whole protein samples (a) and SoL samples (b). Median
abundances from probe 8 whole protein samples (¢) and SoL samples (d). Median abundances
from probe (R)/(S)-9 whole protein samples (e) and SoL samples (f). Median abundances from
probe (R)/(S)-10 whole protein samples (g) and SoL samples (h). Correlation of whole protein
and SoL channel medians for probe 3 (i), probe 8 (j), probes (R)/(S)-9 (k) and probes (R)/(S)-10
(I). (m) Correlation of SoL peptide quantitation with respective whole protein quantitation. Error
bars were calculated from n = 1420 (3), n = 1047 (8), n = 695 ((R)/(S)-9), and n = 889 ((R)/(S)-
10) peptide-protein pairs. (n) Number of PSMs assigned to spectra containing labeled and
unlabeled peptides. (0) Score differences between first and second ranked PSMs for spectra
assigned to labeled and unlabeled peptides. (p) Retention time of spectra assigned to labeled
and unlabeled peptides. For n-p, error bars were calculated from n = 28,021 (3-unlabeled), n =
10,508 (3-labeled), n = 5976 (6-unlabeled), n = 6003 (6-labeled), n = 8290 ((R)/(S)-9-unlabeled),
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n = 10,155 ((R)/(S)-9-labeled), n = 7587 ((R)/(S)-10-unlabeled), and n = 12,243 ((R)/(S)-10-
labeled) PSMs. Confusion matrix for model built in Figure 3 applied to multiplexed data for probe
3 (q), probe 8 (r), probes (R)/(S)-9 (s) and probes (R)/(S)-10 (t). Error bars for all plots represent
the median -/+ the interquartile range.
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Supplementary Figure 12. Examples of proteome-wide, site-specific, concentration-dependent
probe-protein interaction profiles. For all structures, peptide residues labeled by probes are
colored red (for probe 3), blue (for probe 8) or purple (for stereochemically matched probe pairs)
and the remainder of each peptide is colored black. Active/other indicated sites are colored green
and functional mutation sites are colored orange. (a) ABHD12 concentration plot and probe label
site proximal to active site (AF-Q8N2K0-F1-model_v2). (b) CXADR concentration plot and probe
label site overlapping to Ad12 fiber knob domain binding site (PDB: 1KAC). (¢) CDK2
concentration plot and probe label site overlapping active site (PDB: 6ATH). (d) CSE1L
concentration plot and probe label site proximal to putative Ran-GTP binding domain (AF-
P55060-F1-model_v2). (e) NENF concentration plot and probe label site in the heme-binding
domain (AF-Q9UMX5-F1-model_v2). (f) LAMP2 concentration plot and probe label site proximal
to disulfide bond and “hinge” region (AF-P13473-F1-model_v2). (g) API5 concentration plot and
probe label site proximal to leucine-zipper domain (AF-Q9BZZ5-F1-model_v2). (h) HAT1
concentration plot and probe label site (PBD: 2POW). (i) MCM4 concentration plot and probe label
site proximal to clear pocket (PDB: 6XTX). (j) FKBP3 concentration plot and probe label site
proximal to rapamycin binding site in complex with mTOR (PDB: 5GPG). (k) HAUS4
concentration plot and probe label site proximal to PPI with HAUS1 and HAUS5 (PDB: 7SQK). (1)
C80rf33 concentration plot and probe label site proximal to clear pocket (AF-Q9H7E9-F1-
model_v2). (m) ACADM concentration plot and probe label site proximal to FAD binding site
(PBD: 1EGE). (n) DCUN1D4 concentration plot and probe label site proximal to clear pocket (AF-
Q92564-F1-model_v2). (o) ABHD10 concentration plot and probe label site proximal to active site
(AF-Q9NUJ1-F1-model_v2). (p) ALDH18A1 concentration plot and probe label site proximal to
active site (AF-P54886-F1-model_v2). All calculated EC50 values are approximations.
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Supplementary Figure 13. Examples of labeling events mapped to Alpha Fold structures. For
all structures, labeled peptide residues are colored red and the remainder of each peptide is
colored black. Active/other indicated sites are colored green. (a) CLPB probe label site
overlapping with nucleotide binding site (AF-Q9H078-F1-model_v2). (b) KDSR probe label site
overlapping with active site (AF-Q06136-F1-model_v2). (¢) SMARCADS probe label site
overlapping with ATP-binding site (AF-O60264-F1-model_v2). (d) CPT2 probe label site
overlapping with active site (AF-P23786-F1-model_v2). (e) DDX10 probe label site overlapping
with ATP-binding site (AF-Q13206-F1-model_v2). (f) MLEC probe label site overlapping with
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carbohydrate binding site (AF-Q14165-F1-model_v2). (g) NUBP2 probe label site overlapping
with ATP-binding site (AF-Q9Y5Y2-F1-model_v2). (h) HINT3 probe label site overlapping with
active site (AF-Q9NQE9-F1-model_v2). (i) GTPBPS8 probe label site overlapping with GTP
binding site (AF-Q8N3Z3-F1-model_v2). (j) TKFC probe label site overlapping with ATP-binding
site (AF-Q3LXA3-F1-model_v2). (k) PRKAR2A probe label site overlapping with cAMP binding
site (AF-P13861-F1-model_v2).
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Supplementary Figure 14. Docking analysis of diverse sites. (a) Success rate of probe docking
to PDB structures. (b) Success rate of probe docking to AF structures. (c - i) Depictions of docked
low-energy binding modes consistent with adducted residues detected via proteomics for
MAP3K7 (c; 5GJF), PRKAR2A (d; AF-P13861-F1-model_v2), RTN4IP1 (e; 2VN8), NSD2 (f;
6XCG), PPPC5 (g; 1S95), GINS2 (h; 2E9X), ELOC (i; 617R), For all structures, labeled peptide
residues are colored red and the remainder of each detected peptide is colored black. Docked
probes are colored yellow. Active/other indicated sites are colored green and overlay detected
peptide residues where appropriate. All panels except d also contain corresponding peptide plots.
The peptide plot for panel d is depicted in Supplementary Fig. 13k. (j - k) Detailed docking analysis
of probe 3 low and high EC50 sites for CYP51A1 (j; 6Q2T) and NENF (k; AF-Q9UMX5-F1-
model_v2). For detailed docking figures, docked probes are colored green, the closest labeled
residue to the diazirine moiety is colored yellow and predicted hydrogen bonds are depicted as
black dashed lines.
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Supplementary Figure 15. Docking analysis of validated probe-protein interactions. Depictions
of docked low-energy binding modes consistent with adducted residues detected via proteomics
for NAMPT (a; PDB: 4KFN), GSTM3 (b; 3GTU), BAX (c; 4S00), PARP1 (d; 7KK4), ACAT2 (e;
1WL5), MTHFD2 (f; 6S4A), ABHD12 (g; AF-Q8N2K0-F1-model_v2), EPHX1 (h; AF-P07099-F1-
model_v2), PMPCA (i; AF-Q10713-F1-model_v2), GDI2 (j; AF-P50395-F1-model_v2), CDK1 (k;
4Y72), PCYOX1L (I; AF-Q8NBM8-F1-model_v2), and ACAD9 (m; AF-Q9H845-F1-model_v2).
For all structures, labeled peptide residues are colored purple (for stereochemically matched
probe pairs) or red (for standard probes) and the remainder of each detected peptide is colored
black. Docked probes are colored yellow. Active/other indicated sites are colored green and
overlay detected peptide residues where appropriate. Corresponding peptide plots are depicted
in previous figures (Fig. 5 for a, c; Extended Data Fig. 4 for b, Fig. 6 for d and j-k; Extended Data
Fig. 7 for e-f, Supplementary Fig. 12 for g, Extended Data Fig. 8 for i and |-m).
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Supplementary Notes
Supplementary Note 1. Comparison of multiPSM search to ptmRS localization.

Several computational tools already exist to aid in the localization of post translational
modifications (PTMs) on peptide sequences. In theory, these approaches can be applied to any
type of modification (eg. phosphorylation, acetylation, etc.). To explore the utility of such
approaches in localizing photoaffinity probe modifications, we analyzed our data using the ptmRS
algorithm’, a standard tool for assigning confidence to modification positions and compared the
results to the multiPSM approach described in the main text. We found that the approaches largely
agreed on a subset of sites (Extended Data Fig. 1a), but the multiPSM search reported
thousands more unique labeling events compared to ptmRS. Further investigation revealed
numerous cases where ptmRS incorrectly assigned a single label site to a peptide where multiple
positions were clearly supported in the fragment spectra (example shown in Extended Data Fig.
1b-c). Furthermore, for the same peptide in the same experiment, ptmRS calls multiple different
probe locations with >98% confidence that just a single site is labeled. Together, this suggests
that ptmRS is suboptimal for localizing the unique modification patterns generated from
photoaffinity probes, perhaps because such tools were developed to localize relatively sparse
endogenous modifications on specific amino acid residues and validated on synthetic peptides
with known modification positions'. Due to this limitation, the remainder of the analyses are
performed on the multiPSM search results; albeit with the caveat that no FDR is reported for site

assignments due to the complexity of having multiple peptides identified from the same spectrum.

Supplementary Note 2. Compound synthesis and characterization

Materials

Chemicals and reagents were purchased from commercial vendors, including Sigma-Aldrich,
Fisher Scientific, Combi-Blocks, MedChemExpress, Alfa Aesar and AstaTech, and were used as
received without further purification, unless otherwise noted. Anhydrous solvents were purchased
from Sigma-Aldrich in Sure/Seal™ formulations. All reactions were monitored by thin-layer
chromatography (TLC, Merck silica gel 60 F-254 plates). The plates were stained either with p-
anisaldehyde (2.5% p-anisaldehyde, 1% AcOH, 3.5% H>SO4 (conc.) in 95% EtOH), ninhydrin
(0.3% ninhydrin (w/v), 97:3 EtOH-AcOH), KMnO, (1.5 g of KMnOs, 10 g K2CO3, and 1.25 ml 10%
NaOH in 200 ml water), iodine or directly visualized with UV light. Reaction purification was carried
out using Flash chromatography (230 — 400 mesh silica gel), Biotage® or preparative thin layer

chromatography (PTLC, Analtech, 500 — 2000 um thickness). NMR spectra were recorded on
23



Bruker DPX-400 or Bruker AV-500 spectrometers in the indicated solvent. Multiplicities are
reported with the following abbreviations: s singlet; d doublet; t triplet; q quartet; p pentet; m
multiplet; br broad; dd doublet of doublets; dt doublet of triplets; td triplet of doublets; Chemical
shifts are reported in ppm relative to the residual solvent peak and J values are reported in Hz.
Mass spectrometry data were collected on an Agilent 6120 single-quadrupole LC/MS instrument
(ESI, low resolution) or an Agilent ESI-TOF instrument (ESI-TOF, high resolution).

General synthetic procedure of diazirine containing probe:

X General Procedure _R

Ar” Ar

X =COOH, NH,

General Procedure 1: To a solution of corresponding commercially available carboxylic acid
(0.113 mmol) in 3 mlI DCM, the corresponding diazirine amine (0.118 mmol), DIPEA (0.354 mmol),
EDC-HCI (0.177 mmol), and HOBt (0.177 mmol) were added. The reaction mixtures were stirred

at room temperature for 14 to 16 hr. After completion (monitored by TLC) the crude reaction

mixture was diluted with DCM (20 ml) and washed first with saturated aqueous NH4ClI (10 ml) and
saturated aqueous NaHCOs3 (10 ml) solution, dried over anhydrous Na»>SO4 and volatiles removed
by rotary evaporation. Crude products were purified by PTLC or Biotage® SNAP Cartridge KP-

Sil Snap 10 g with linear gradient of ethyl acetate and hexane over 20 column volumes (CV).

General Procedure 2: To a solution of corresponding commercially available amine (0.113 mmol)
in 3 ml DMF, the corresponding diazirine acid (0.118 mmol), DIPEA (0.354 mmol), and HATU
(0.177 mmol) were added. The reaction mixtures were stirred cooling at 0 °C for 10 min. After
completion (monitored by TLC) the crude reaction mixture was diluted with ethyl acetate (20 ml)
and washed first with saturated aqueous NH4CI (10 ml) and saturated aqueous NaHCO3 (10 ml)
solution, dried over anhydrous Na.SO. and volatiles removed by rotary evaporation. Crude
products were purified by PTLC or Biotage® SNAP Cartridge, KP-Sil, 10 g with linear gradient of

ethyl acetate and hexane over 20 CVs.

Characterization data of fully functionalized fragment (FFF) probes:
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rac-3-(3-(but-3-yn-1-yl)-3H-diazirin-3-yl)-N-(((2S,3R)-1-(4-methoxybenzyl)-3-
methylpiperidin-2-yl)methyl)propanamide (2): Synthesized according to general procedure 2.
The residue obtained was purified by Biotage® (Hexanes/EtOAc, 8:2) to afford 2 as a colorless
liquid (13 mg, 62%). '"H NMR (400 MHz, CDCI3) & 7.20 (d, J = 8.2 Hz, 2H), 6.92 — 6.86 (m, 2H),
6.24 — 6.11 (m, 1H), 3.82 (s, 3H), 3.76 (s, 2H), 3.43 — 3.31 (m, 1H), 3.14 — 3.09 (m, 1H), 2.79 —
2.69 (m, 1H), 2.67 — 2.50 (m, 2H), 2.12 — 2.06 (m, 1H), 2.06 — 1.97 (m, 3H), 1.92 — 1.72 (m, 5H),
1.68 — 1.56 (m, 3H), 1.37 — 1.27 (m, 2H), 0.86 — 0.79 (m, 3H). *C NMR (126 MHz, CDCI3) &
170.95, 158.85, 132.01, 129.88, 129.78, 113.86, 82.71, 69.07, 58.91, 56.73, 55.24, 45.07, 32.37,
30.55, 29.71, 28.59, 27.91, 27.02, 20.54, 18.15, 13.32. HRMS (ESI-TOF) calcd for C23H33N4Oo,
397.5425 (M+H"), found 397.2549.

(E)-N-(2-(3-(but-3-yn-1-yl)-3H-diazirin-3-yl)ethyl)-2,3-diphenylacrylamide (3): Synthesized
according to general procedure 1, purified by Biotage® (Hexanes/EtOAc, 7:3) to afford 3 as a
colorless liquid (16 mg, 74%)."H NMR (500 MHz, CDCl3) 6 7.85 (s, 1H), 7.49 — 7.42 (m, 3H), 7.32
—7.27 (m, 2H), 7.20 — 7.10 (m, 3H), 6.99 (dd, J = 7.5, 1.8 Hz, 2H), 5.59 (t, J = 6.0 Hz, 1H), 3.18
(g, J =6.5Hz, 2H), 1.95 (td, J = 7.4, 2.7 Hz, 2H), 1.91 (t, J = 2.7 Hz, 1H), 1.66 (t, J = 6.7 Hz, 2H),
1.59 (t, J = 7.4 Hz, 2H). *C NMR (126 MHz, CDCl3) & 167.06, 137.32, 136.04, 134.87, 134.12,
130.42, 129.93, 129.71, 128.66, 128.63, 128.17, 82.56, 69.29, 35.02, 32.54, 32.14, 26.73, 13.16.
HRMS (ESI-TOF) calcd for C22H22N30, 344.1757 (M+H*), found 344.1734.

N-(1-((3,5,7)-adamantan-1-yl)ethyl)-3-(3-(but-3-yn-1-yl)-3H-diazirin-3-yl)propanamide  (4):
Synthesized according to general procedure 2, purified by Biotage® (Hexanes/EtOAc, 8:2) to
afford 4 as a white solid (11 mg, 67%). '"H NMR (400 MHz, CDCl;) 8 5.26 (d, J = 9.8 Hz, 1H), 3.74
— 3.67 (m, 1H), 2.06 — 1.96 (m, 6H), 1.97 — 1.81 (m, 4H), 1.76 — 1.58 (m, 8H), 1.58 — 1.43 (m,
6H), 1.06 — 0.98 (m, 3H). *C NMR (151 MHz, CDCl;) 5 170.76, 83.08, 69.52, 53.41, 38.73, 37.37,
36.07, 32.82, 31.03, 28.82, 28.63, 28.27, 14.89, 13.67.
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0 N=N
OZNWHM
5

(E)-N-(2-(3-(but-3-yn-1-yl)-3H-diazirin-3-yl)ethyl)-2-(3-nitrobenzylidene)butanamide (5):
Synthesized according to general procedure 1, purified by Biotage® (Hexanes/EtOAc, 7:3) to
afford 5 as a light-yellow solid (14 mg, 76%). '"H NMR (400 MHz, CDCl;) & 8.16 — 8.08 (m, 2H),
7.63 —7.48 (m, 2H), 7.15 (s, 1H), 6.24 (t, J = 5.9 Hz, 1H), 3.23 (q, J = 6.4 Hz, 2H), 2.50 (q, J =
7.5 Hz, 2H), 2.06 — 1.96 (m, 3H), 1.78 (t, J = 6.6 Hz, 2H), 1.67 (t, J=7.1 Hz, 2H),1.14 (t, J=7.5
Hz, 3H). "*C NMR (151 MHz, CDCl;) & 168.97, 148.32, 142.44, 137.70, 134.84, 129.71, 129.58,
123.59, 122.63, 82.77, 69.53, 34.94, 32.43, 32.11, 27.00, 21.29, 13.39, 13.27. HRMS (ESI-TOF)
calcd for C1sH21N4O3, 341.1608 (M+H"), found 341.1612.

F. R HW
|:><O le} 6 N=N

N-(2-(3-(but-3-yn-1-yl)-3H-diazirin-3-yl)ethyl)-1-(2,2-difluorobenzo[d][1,3]dioxol-5-
yl)cyclopropane-1-carboxamide (6): Synthesized according to general procedure 1, purified by
Biotage® (Hexanes/EtOAc, 6:4) to afford 6 as a white solid (15 mg, 78%).'"H NMR (500 MHz,
CDClz) 6 7.23 — 7.16 (m, 2H), 7.09 (d, J = 8.1 Hz, 1H), 5.39 (d, J = 6.2 Hz, 1H), 3.08 (g, J = 6.4
Hz, 2H), 2.00 — 1.93 (m, 3H), 1.60 (m, 6H), 1.05 (q, J = 3.8 Hz, 2H). *C NMR (126 MHz, CDCl5)
0 173.24, 144.12, 143.51, 135.90, 131.80 (t, J = 256.0 Hz), 126.63, 112.50, 109.95, 82.65, 69.34,
35.26, 32.63, 32.13, 30.46, 26.84, 16.14, 16.12, 13.17. HRMS (ESI-TOF) calcd for C1gH1sF2N303,
362.1311 (M+H"), found 362.1312.

N-(2-(3-(but-3-yn-1-yl)-3H-diazirin-3-yl)ethyl)-3-(4,5-diphenyloxazol-2-yl)propanamide (7):
Synthesized according to general procedure 1, purified by Biotage® (Hexanes/EtOAc, 6:4) to
afford 7 as a white solid (14 mg, 72%)."H NMR (400 MHz, CDCl;) & 7.64 — 7.60 (m, 2H), 7.59 —
7.55 (m, 2H), 7.40 — 7.31 (m, 6H), 6.18 (s, 1H), 3.21 (t, J = 7.2 Hz, 2H), 3.13 (id, J = 6.7, 5.8 Hz,
2H), 2.78 (t, J = 7.2 Hz, 2H), 2.01 — 1.93 (m, 3H), 1.67 (t, J = 6.8 Hz, 2H), 1.58 (s, 2H). *C NMR
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(151 MHz, CDCls) & 171.44, 162.43, 145.57, 134.97, 132.44, 128.89, 128.73, 128.67, 128.60,
128.22, 127.94, 126.52, 82.76, 69.49, 34.47, 33.04, 32.52, 32.12, 26.84, 24.00, 13.26. HRMS
(ESI-TOF) calcd for CasH2sN4O2, 413.1972 (M+H"), found 413.1947.

HNJ\/\/\/\

©:) (R)-9¢c

(R)-N-(1,2,3,4-tetrahydronaphthalen-1-yl)octanamide (R9c): Synthesized according to
general procedure 1. The residue obtained was purified by Biotage® (Hexanes/EtOAc, 7:3) to
afford R9c as a colorless liquid (15.3 mg, 73%). '"H NMR (600 MHz, CDCl;)  7.28 —7.24 (m, 1H),
7.18 (dd, J = 6.5, 1.9 Hz, 2H), 7.11 (dd, J = 6.9, 2.0 Hz, 1H), 5.85 (s, 1H), 5.21 — 5.18 (m, 1H),
2.84 —2.75 (m, 2H), 2.20 (t, J = 7.6 Hz, 2H), 2.11 — 1.99 (m, 1H), 1.87 — 1.80 (m, 3H), 1.67 (p, J
= 7.4 Hz, 2H), 1.38 — 1.25 (m, 8H), 0.93 — 0.86 (m, 3H). *C NMR (151 MHz, CDCl;) & 172.40,
137.58, 136.88, 129.15, 128.70, 127.21, 126.23, 47.27, 47.23, 37.04, 31.73, 30.24, 29.28, 29.26,
29.03, 25.93, 22.62, 20.01, 14.10. HRMS (ESI-TOF) calcd for C1gH2sNO, 274.2166 (M+H"), found
274.2175.
O

HNJ\/\/\/\

©f> (S)-9¢

(S)-N-(1,2,3,4-tetrahydronaphthalen-1-yl)octanamide (S9c): Synthesized according to general
procedure 1. The residue obtained was purified by Biotage® (Hexanes/EtOAc, 7:3) to afford S9¢
as a colorless liquid (16.6 mg, 75%). "H NMR (600 MHz, CDCl;) & 7.26 (dd, J = 6.7, 2.3 Hz, 1H),
7.18(dd,J=7.3, 1.9 Hz, 2H), 7.11 (dd, J = 7.0, 2.0 Hz, 1H), 5.87 (s, 1H), 5.19 (t, = 8.6, Hz, 1H),
2.85-2.72 (m, 2H), 2.22 — 2.15 (m, 2H), 2.11 — 1.97 (m, 1H), 1.91 — 1.76 (m, 3H), 1.69 — 1.63
(m, 2H), 1.41 — 1.20 (m, 8H), 0.91 (t, J = 6.7 Hz, 3H). *C NMR (151 MHz, CDCl3) & 172.43,
137.58, 136.89, 129.15, 128.70, 127.20, 126.22, 47.27, 47.23, 37.03, 37.02, 31.74, 30.24, 29.31,
29.29, 29.27, 29.04, 25.93, 25.92, 22.62, 20.02, 14.10. HRMS (ESI-TOF) calcd for C1sH2sNO,
274.2166 (M+H"), found 274.2175.
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\ N/\/\/\/
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(E)-N-heptyl-2,3-diphenylacrylamide (3c): Synthesized according to general procedure 2. The
residue obtained was purified by Biotage® (Hexanes/EtOAc, 8:2) to afford 3c as a white solid
powder (17 mg, 76%). 'H NMR (600 MHz, CDCls) & 7.88 (s, 1H), 7.48 — 7.44 (m, 3H), 7.27 (d, J
=7.0Hz, 2H), 7.20-7.12 (m, 3H), 7.00 (d, J = 7.5 Hz, 2H), 5.50 (s, 1H), 3.31 (q, J = 6.7 Hz, 2H),
1.48 — 1.43 (m, 2H), 1.32 — 1.22 (m, 8H), 0.89 (t, J = 6.9 Hz, 3H). "*C NMR (151 MHz, CDCl;) &
166.95, 136.90, 136.88, 136.38, 135.06, 134.52, 130.34, 129.86, 129.60, 129.58, 128.50, 128.44,
128.13, 40.16, 31.69, 29.43, 28.87, 26.78, 22.55, 14.07. HRMS (ESI-TOF) calcd for C2H2sNO,
322.2166 (M+H"), found 322.2171.

S bans

1-(2,2- dlfluorobenzo[d][1 3]dioxol-5-yl)-N-heptylcyclopropane-1-carboxamide (6):
Synthesized according to general procedure 2. The residue obtained was purified by Biotage®
(Hexanes/EtOAc, 8:2) to afford 6¢ as a white solid powder (16 mg, 75%). '"H NMR (600 MHz,
CDCI3) 6 7.16 — 7.07 (m, 2H), 7.04 (d, J = 8.2 Hz, 1H), 5.23 (t, J = 5.9 Hz, 1H), 3.14 (9, J = 6.8
Hz, 2H), 1.60 — 1.56 (m, 2H), 1.40 — 1.32 (m, 2H), 1.26 — 1.18 (m, 8H), 1.01 — 0.98 (m, 2H), 0.84
(t, J = 6.9 Hz, 3H)."*C NMR (151 MHz, CDCl3) & 172.90, 143.91, 143.24, 136.26, 131.67, (t, J =
132 Hz) 126.37, 112.22, 109.75, 40.22, 31.66, 30.30, 29.49, 28.82, 26.71, 22.50, 15.82, 14.00.
HRMS (ESI-TOF) calcd for C1gH24F2NQO3, 340.1719 (M+H"), found 340.1735.

Synthesis of 3-(3-(but-3-yn-1-yl)-3H-diazirin-3-yl)-N-methylpropanamide (1), 1-(2-
benzylpiperidin-1-yl)-3-(3-(but-3-yn-1-yl)-3H-diazirin-3-yl)propan-1-one (8), (R)-3-(3-(but-3-
yn-1-yl)-3H-diazirin-3-yl)-1-(2-phenylpyrrolidin-1-yl)propan-1-one ((R)-10), (S)-3-(3-(but-3-
yn-1-yl)-3H-diazirin-3-yl)-1-(2-phenylpyrrolidin-1-yl)propan-1-one ((S)-10), (R)-3-(3-(but-3-
yn-1-yl)-3H-diazirin-3-yl)-N-(1,2,3,4-tetrahydronaphthalen-1-yl)propenamide ((R)-9), and
(S)-3-(3-(but-3-yn-1-yl)-3H-diazirin-3-yl)-N-(1,2,3,4-tetrahydronaphthalen-1-yl)propenamide

((S)-9) were performed according to previously published literature procedures®®.

Cleavable biotin azide Light L-Valine tag (11) and Cleavable biotin azide Heavy L-Valine tag

(12) are synthesized according to previously published literature procedures’.

(1) Cleavable biotin azide light- L-Valine tag (11):
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(2) Cleavable biotin azide heavy-L-Valine tag (12):

§/\

S\/\)J\ A \/\0/\/0\/\0/\)\ />< ;'/JJ\/Na

H *=13C&15N
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