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Materials
1. Chemicals

Tris(2-carboxyethyl)phosphine hydrochloride (TCEP*HCI) was purchased from Hampton
Research  (Aliso  Viejo, CA). 1-[Bis(dimethylamino)methylene]-1H-1,2,3-triazolo[4,5-
b]pyridinium 3-oxid hexafluorophosphate (HATU), Fmoc-L-Gly-OH, Fmoc-L-Leu-OH, Fmoc-
L-Lys(Boc)-OH, Fmoc-L-Ala-OH, Fmoc-L-Cys(Trt)-OH, Fmoc-L-Asn(Trt)-OH, Fmoc-L-
Asp(tBu)-OH, Fmoc-L-Arg(Pbf)-OH, Fmoc-L-Phe-OH, Fmoc-L-Ser(tBu)-OH, Fmoc-L-
Tyr(tBu)-OH, Fmoc-Ser-OH, and Fmoc-L-His(Trt)-OH were purchased from Chem-Impex
International (Wood Dale, IL). Fmoc-L-4-methoxybenzyl-selenocysteine (Fmoc-L-Sec(Pmb)-
OH ) was prepared from Fmoc-Ser-OH using standard literature procedure.’ Peptide synthesis-
grade N, N-dimethylformamide (DMF), dichloromethane (DCM), diethyl ether, HPLC-grade
acetonitrile, and guanidine hydrochloride were obtained from VWR International (Philadelphia,
PA). All reactions were set up on the bench top open to air. Water was deionized and used as is.
Ethanol, copper, ligands were purchased from commercial sources and used as received. Boronic
acids were purchase from commercial sources or prepared according to standard literature
procedure.”

2. Reaction Vessels
a) 0.6 mL Axygen Tubes (For 100 uM reaction):
Axygen Cat. No. MCT-060-L-C

- Gud P

b) Scintillation Vials (For 1 mM scale-up reactions):
VWR Cat. No. VW74510-20

N’

Methods for LC-MS Analysis

LC-MS chromatograms and associated mass spectra were acquired using Agilent 6520 ESI-
Q-TOF mass spectrometer unless noted. Mobile phases are: 0.1% formic acid in water (solvent
C) and 0.1% formic acid in acetonitrile (solvent D) Following LC-MS methods were used:

Method A 1L.C conditions: Zorbax SB C3 column: 2.1 x 150 mm, 5 pm, column temperature:
40 °C, gradient: 0-2 minutes 1% D, 2-11 minutes 1-61% D, 11-12 minutes 61% D, flow rate: 0.8
mL/min. MS conditions: positive electrospray ionization (ESI) extended dynamic mode in mass
range 300 — 3000 m/z, temperature of drying gas = 350 °C, flow rate of drying gas = 11 L/min,
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pressure of nebulizer gas = 60 psi, the capillary, fragmentor, and octupole rf voltages were set at
4000, 175, and 750, respectively.

Method B 1.C conditions: Zorbax SB C3 column: 2.1 x 150 mm, 5 pm, column temperature:
40 °C, gradient: 0-1 minutes 5-25% D, 1-5 minutes 25-75% D, flow rate: 0.8 mL/min. 5-6
minutes 75-95% D, flow rate: 1.5 mL/min. MS conditions are same as Method A.

Method C LC conditions: Zorbax SB C3 column: 2.1 x 150 mm, 5 pm, column temperature:
40 °C, gradient: 0-2 minutes 1% D, 2-23 minutes 1-61% D, 23-24 minutes 61% D, flow rate: 0.8
mL/min. MS conditions are same as Method A.

Method D LC conditions: Zorbax SB C18 column: 2.1 x 150 mm, 5 pum, column
temperature: 40 °C, gradient: 0-2 minutes 1% D, 2-11 minutes 1-61% D, 11-12 minutes 61% D,
flow rate: 0.8 mL/min. MS conditions are same as Method A.

All reactions for peptide stability studies were analyzed by Agilent 6550 ESI-Q-TOF mass
spectrometer. Mobile phases are: 0.1% formic acid in water (solvent C) and 0.1% formic acid in
acetonitrile (solvent D). Following LC-MS method was used:

Method E 1.C conditions: EclipsePlus C18 column: 2.1 x 50 mm, RRHD 1.8 um, column
temperature: 40 °C, gradient: 0-1 minutes 5% D, 1-6 minutes 5-50% D, 6-8 minutes 50-95% D,
8-10 minutes 95% D, flow rate: 0.5 mL/min. MS conditions: positive electrospray ionization
(ESI) extended dynamic mode in mass range 300 — 3000 m/z, temperature of drying gas = 200
°C, flow rate of drying gas = 17 L/min, pressure of nebulizer gas = 35 psi, the capillary,
fragmentor, and nozzle voltages were set at 3500, 380, and 500, respectively.

All data were processed using Agilent MassHunter software package. Y-axis in all
chromatograms shown represents total ion current (TIC) unless noted; mass spectrum
corresponds to the integration of the TIC peak unless noted.

All yields reported were determined by integrating TIC spectra. First, using Agilent
MassHunter software package, the peak areas for all relevant peptidic species on the
chromatogram were integrated. Then the yield was calculated as following: %yield = S,/Sau
where S, is the peak area of the desired product, and S, is sum of the peak areas of all peptidic
species.

General Method for Preparation of Peptides
1) Fast-flow peptide synthesis

All peptide sequences C-terminal to selenocysteine were synthesized on a 0.2-mmol scale
using manual Fmoc-SPPS (Solid phase peptide synthesis) chemistry under flow using a 3-minute
cycle for each amino acid.” Specifically, all reagents and solvents are delivered to a stainless
steel reactor containing resins at a constant flow rate using an HPLC pump; temperature of the
reactor was maintained at 60 °C during the synthesis using a water bath. The procedure for each
amino acid coupling cycle included a 30 second coupling with 1 mmol Fmoc-protected amino
acid, 1 mmol HATU, and 500 pL of diisopropyl ethyl amine (DIEA) in 2.5 mL of DMF at a flow
rate of 6 mL/min (note that for the coupling of cysteine and histidine, 190 uL of DIEA was used
to prevent racemization); 1 min wash with DMF at a flow rate of 20 mL/min; 20 second
deprotection with 20% (v/v) piperidine in DMF at a flow rate of 20 mL/min; and 1 minute wash
with DMF at a flow rate of 20 mL/min. After completion of the fast-flow synthesis, the resins are
washed with DCM (3X) and dried under vacuum. The dried resins are used in batch synthesis for
coupling of selenocysteine and the rest of the peptide sequence.

Peptide sequences synthesized using fast-flow peptide synthesis are highlighted in yellow in
Table S1.
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2) Solid-phase peptide synthesis (SPPS) in batch

Selenocysteine and amino acids N-terminal to selenocysteine were coupled to the resin under
batch SPPS conditions on a 0.2-mmol scale. Each amino acid was incorporated into the peptide
sequence through a cycle of coupling, washing, deprotection, and washing steps. Procedure for
the coupling of selenocysteine included a 20 min coupling with 0.4 mmol Fmoc-L-Sec(Pmb)-OH,
0.4 mmol HATU, and 38 uL of DIEA in 2 mL of DMF. For other amino acids, coupling was
performed for 10 min with 1 mmol Fmoc-protected amino acids, 1 mmol HATU, 500 uL of
DIEA in 2.5 mL of DMF. After coupling, the resin was washed with DMF (3X). Piperidine (20%
(v/v) in DMF) was added to the resin for 2X 5 min each. The resin was washed with DMF (3X)
and then subjected to coupling of the next amino acid.

Peptide sequences synthesized using batch SPPS are highlighted in green in Table S1.

3) Peptide cleavage and deprotection

Peptides containing selenocysteine were cleaved from the resin and the side-chain was
simultaneously deprotected by treatment with 5% (v/v) water, 95% (v/v) trifluoroacetic acid
(TFA), 0.4 M 2,2’-dithiobis(5-nitropyridine) (DTNP) for 7 min at 60 °C. 5 mL of cleavage
cocktail was used for 0.2 mmol of peptide. The resulting solution was triturated and washed with
cold diethyl ether (pre-chilled in —80 °C freezer) this was repeated a total of three times. The
obtained solids were dissolved in 50% H,O: 50% acetonitrile containing 0.1% TFA and
lyophilized. These same solvent compositions were used in the majority of experiments and
will be referred to as A: 0.1% TFA in H;0 and B: 0.1% TFA in acetonitrile.

Peptides without selenocysteine were cleaved from the resin and the side-chain was
simultaneously deprotected by treatment with 2.5% (v/v) water, 2.5% (v/v) 1,2-ethanedithiol
(EDT), 1% (v/v) triisopropylsilane (TIPS) in neat TFA for 7 min at 60 °C, 5 ml of cleavage
cocktail was used for 0.2 mmol of peptide. The resulting solution was triturated and washed with
cold ether (pre-chilled in —80 °C freezer). The trituration was repeated a total of three times. The
obtained solids were dissolved in 50% A and 50% B and lyophilized.

Peptide containing methionine was cleaved from the resin and the side-chain was
simultaneously deprotected by treatment with 1% (v/v) triisopropylsilane (TIPS), 2.5% (v/v)
water, 2.5% (v/v) 1,2-ethanedithiol (EDT), 2% (v/v) methyl disulfide, 92% (v/v) trifluoroacetic
acid (TFA), and saturated ammonium iodide for 8 min at 60 °C. 5 mL of this cleavage cocktail
was used for 0.2 mmol of peptide. The resulting solution was triturated and washed with cold
diethyl ether (pre-chilled in —80 °C freezer) this was repeated a total of three times. The obtained
solids were dissolved in 50% H,O: 50% acetonitrile containing 0.1% TFA and lyophilized.

4) RP-HPLC purification of peptides

The crude peptide was dissolved in 95% A: 5% B with 6 M guanidinium hydrochloride and
purified by semi-preparative RP-HPLC (Agilent Zorbax SB C18 column: 21.2 x 250 mm, 7 um,
linear gradient: 5-50% B over 90 min, flow rate: 5 mL/min). 1 pL of each HPLC fraction was
mixed with 1 pL of a-cyano-4-hydroxycinnamic acid (CHCA) matrix in 75% A: 25% B, spotted
with MALDI, and checked for fractions with desired molecular mass. The purity of fractions was
confirmed by analytical RP-HPLC (Agilent Zorbax SB C3 column: 2.1 x 150 mm, 5 pm,
gradient: 0-2 minutes 5% B, 2-11 minutes 5-65% B, 11-12 minutes 65% B, flow rate: 0.8
mL/min). HPLC fractions containing only product materials were confirmed by LC-MS analysis,
combined, and then lyophilized. Peptides purified by RP-HPLC are listed in Table S1.
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Table S1. Peptide Sequences. Amino acids highlighted in yellow were incorporated through fast-
flow SPPS; amino acids highlighted in green were synthesized through batch SPPS.

Peptide Sequence

1 NH;-Leu-Phe-Gly-Gly-Sec(TNP)-Gly-Leu-Leu-Lys-Asn-Lys-CONH,
1-Ser5 NH,-Leu-Phe-Gly-Gly-Ser-Gly-Leu-Leu-Lys-Asn-Lys-CONH,

1-Cys5 NH,-Leu-Phe-Gly-Gly-Cys-Gly-Leu-Leu-Lys-Asn-Lys-CONH,
1-Cys5-TNP NH,-Leu-Phe-Gly-Gly-Cys(TNP)-Gly-Leu-Leu-Lys-Asn-Lys-CONH,
1-Met5 NH,-Leu-Phe-Gly-Gly-Met-Gly-Leu-Leu-Lys-Asn-Lys-CONH,

7 NH,-Gly-Sec(TNP)-Ala-Asn-Ser-Leu-Arg-Phe-Tyr-His-Asp-Lys-CONH,
9 NH,-Gly-Ser-Ala-Asn-Ser-Leu-Arg-Phe-Tyr-His-Asp-Lys-CONH,

LC-MS analytical data for purified peptides

?e
S

Me NH
o o o o Me O o o
H H H H H
. P NP P N N
- N N/\n/ - N/\n/ - N - N " NH,
B H H z H z H z H z
MSY [¢] [¢] BN [¢] '\(Me [¢] B [¢] B
Me Me \H \H

X

P NH, NH,

oN

Peptide 1: LCMS Analysis Method A. HRMS (ESI) Mass. calcd. for Cs7HgoN7014SSe [M+H]",
1350.58. Found [M+H]", 1350.58.

TIC trace of peptide 1

+ TIC Scan sec model.d
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Counts vs. Acquisition Time (min)
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Mass Spectrum of peptide 1

+ Scan (7.449 min) sec model.d
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0- ﬂ A
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= | Me NH,
o X o o o Me O o o
H H H H H
HoN N N N N N
- N N /\n/ - N /\n/ - N - N " “NH,
B H H B H z H z H z
Me - o o o o) B Me O < o =
Y OH \(
Me Me

NH,

Peptide 1-Ser5: LCMS Analysis Method A. HRMS (ESI) Mass. calcd. for Cs;HgoN;sO13
[M+H]", 1132.68. Found [M+H]", 1132.67.

TIC trace of peptide 1-Ser5

x10 8 |+ TIC Scan ser.d
1 112 2

34
2.75
2.5
2.25
2,
1.751
1.5
1.251
1,
0.75-
0.5
0.25
0,

05 1 15 2 25 3 35 4 45 5 55 6 65 7 75 8 85 9 95 10 105 11 115
Counts vs. Acquisition Time (min)

Mass Spectrum of peptide 1-Ser5S
x10 5 |+ Scan (5.928 min) ser.d

6.5
6,
5.54
5,
4.5
4
3.59
3,
2.54 1132.670
24
1.5+
14
0.5

0 : : : : : ‘ : : : l A : :
1110 1115 1120 1125 1130 1135 1140 1145 1150 1155 1160 1165

Counts vs. Mass-to-Charge (m/z)

Me NH;
o o o [e] Me [e] o [e]
H H H H H
HaN \)]\ N JI\ N \)I\ N \)I\ N \)k N \)k
<N N /\”/ <N /\”/ N <N " NH,
: H H : H : H : H :
Me 2 o o oS o B Me O B e} B
\|/ SH \r
Me Me
NH, NH;

Peptide 1-Cys5: LCMS Analysis Method A. HRMS (ESI) Mass. calcd. for Cs;HgoN;5012S
[M+H]", 1148.66. Found [M+H]", 1148.67.
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x10 8 |+ TIC Scan cysteine peptide.d
1.84|1 12

1.6+
1.4+
1.2+

14
0.8+
0.6
0.4+
0.2+

\

0-

05 1 15 2 25 3 35 4 45 5 55 6 65 7 7.5

Counts vs. Acquisition Time (min)

Mass Spectrum of peptide 1-Cys5S

x10 5 |+ Scan (6.204 min) cysteine peptide.d

3.5+
34
2.5+
24
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1.5+
14

0.5+

0- A

1136 1138 1140 1142 1144 1146 1148 1150 1152 1154 1156
Counts vs. Mass-to-Charge (m/z)
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1162
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1168
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X

=N

= | Me NH,
o X o o o Me O o o
H H H H H
HoN N N N N N
- N N /\n/ - N /\n/ - N - N " “NH,
H H H B H B H z H B
Me Y o o _\s o) __Me O < o =
‘ Y
Me S Me \H \H
NH NH

Peptide 1-Cys5-TNP: Peptide was synthesized using fast-flow peptide synthesis procedure. The
TNP protecting group was installed using cleavage cocktail: 5% (v/v) H,O, 95% (v/v) TFA, 0.4
M DTNP, at 60 °C for 5 minutes. LCMS Analysis Method A. HRMS (ESI) Mass. calcd. for
C57H91N17014SZ [M+H]+, 1302.64. Found [M+H]+, 1302.64.

TIC trace of peptide 1-Cys5-TNP

x10 8 |+ TIC Scan cys TNP.d
1 12 2

4.5
4
3.5
3]
2.5
2

1.5
1]
0.5
o)

05 1 15 2 25 3 35 4 45 5 55 6 65 7 75 8 85 9 95 10 105 11 11.5
Counts vs. Acquisition Time (min)

Mass Spectrum of peptide 1-CysS5-TNP

x10 6 |+ Scan (7.179 min) cys TNP.d
1.1

1
0.9
0.8
0.71
0.6
0.5+ 1302.637
0.41
0.3
0.2
0.1

ol

1290 1292 1294 1296 1298 1300 1302 1304 1306 1308 1310 1312 1314 1316 1318 1320 1322
Counts vs. Mass-to-Charge (m/z)
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Peptide 1-MetS: LCMS Analysis Method A. HRMS (ESI) Mass. calcd. for CssHoaN;5012S

[M+H]", 1176.69. Found [M+H]", 1176.73.

TIC trace of peptide 1-MetS

x10 7 |+ TIC Scan DTC-08-157-pure.d

1 12
1.8+

1.6+
1.4
1.2

14
0.8
0.6
0.4
0.2

0J

05 1 15 2 25 3 35 4 45 5 55 6 65 7 75 8 85 9 95 10 105 11 11.5
Counts vs. Acquisition Time (min)

Mass Spectrum of peptide 1-Met5

x10 5 |+ Scan (6.617 min) DTC-08-157-pure.d
1.2
14
0.8 1176.731
0.6
0.4+

0.2+

0-

1162 1164 1166 1168 1170 1172 1174 1176 1178 1180 1182 1184 1186 1188 1190 1192 1194 1196
Counts vs. Mass-to-Charge (m/z)
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NH OH
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Peptide 7: LCMS Analysis Method A. HRMS (ESI) Mass. calcd. for C¢¢HosN»,O10SSe [M+H]",
1611.60. Found [M+H]", 1611.60.

TIC trace of peptide 7
x10 8 |+ TIC Scan 066 096 pure.d
1.8+
1.6+
1.4
1.2+
14
0.8+
0.6
0.4
0.2+

0

05 1 15 2 25 3 35 4 45 5 55 6 65 7 75 8 85 9 95 10 105 11 11.5
Counts vs. Acquisition Time (min)

Mass Spectrum of peptide 7

x10 5 |+ Scan (6.317 min) 066 096 pure.d

14
0.9+
0.8+
0.7+
0.6
0.5+
0.4+
0.3+
0.2+
0.1+

04 A

1590 1595 1600 1605 1610 1615 1620 1625 1630 1635 1640 1645 1650
Counts vs. Mass-to-Charge (m/z)

1611.599
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Peptide 9: LCMS Analysis Method A. HRMS (ESI) Mass. calcd. for CgHosN2O15 [M+H],
1393.69. Found [M+H]", 1393.72.

TIC trace of peptide 9

x10 8 |+ TIC Scan complex ser.d

1.24|1 12 2
1.1

14
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0.4+
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Counts vs. Acquisition Time (min)

Mass Spectrum of peptide 9

x10 5 |+ Scan (5.199 min) complex ser.d
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1,
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0,

1393.724
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Counts vs. Mass-to-Charge (m/z)
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General Procedure (A) for the Synthesis of Arylated Selenocysteine

Se .. 1mM Cu-L Se
[ SR 0.1 M Tris (pH 8.0) [ ar
peptide + ArB(OH), —_—— peptide
H,O:EtOH (95:5)
100 uM 1 mM 37°C,1-3h

A 0.6 mL Eppendorf tube was charged with 75 uL of deionized H,O, 10 uL of 1.0 M Tris
Buffer (pH = 8.0), 10 uL of peptide (1 mM stock solution in H,O). A separate 1.7 mL Eppendorf
tube was charged with copper (20 umol), ligand (20 wmol), arylboronic acid (20 wmol), and 1
mL or 0.5 mL of 200 proof EtOH (making a 20 or 40 mM stock solution, respectively). The
heterogeneous solution was subjected to sonication for 1 min, vortexed for 30 sec, and 5 uL. of
the resulting solution was added to the peptide solution in the 0.6 mL Eppendorf tube. The
resulting reaction mixture was capped, vortexed for 30 seconds, and placed in a 37 °C water bath
for the indicated time (1-3 h). The reaction mixture was quenched with 5 uL. of EDTA (200 mM

in H>O) and 100 uL of 50% A: 50% B. The quenched reaction mixture was subjected to LC-MS
analysis.

Optimization Table
Selenopeptide Arylation Optimization

Se

H o}
N
H N —LFGG -N J}( GLLKNK—{ H R o
H + H,N —LFGG -N GLLKNK—<
0 NH, H
NH,

4a
‘C‘) 1a
Se

NO, 1M BOH), HO
= ] /©/ N _/{o
Ho,N —LFGG -N “GLLKNK
" Me z Hog & NH +
| 1 mM Cu-L 2
Se 0.1 M Tris (pH 8.0) 1b se se
H o H,O:EtOH (95:5)
HoN —LFGG -NJ\'(N‘GLLKNK—< —_——> H o H o
’ H o) NH, 37°C,2h HoN—LFGG -H ‘GLLKNK—/< H,N—LFGG H ‘GLLKNK—/<
1 100uM o NH, o} NH,
1 1c
entry copper (Cu) ligand (L) % conversion? % yield of 4a2 % yield of 1a2 % yield of 1b2 % yield of 1c2
1 CuS0, L1 100 78 12 6 3
[2 CuSO, L2 100 82 10 6 3 ]
3 CusSO, 3 100 66 19 12 z
4 CuSO, L4 91 17 30 27 17
50 CusO, - 30 5 9 8 9
6 CuCly2H,0 L2 100 78 13 6 2
7 CuBr, L2 100 79 13 6 2
8 Cu(OAc), L2 100 78 14 6 2
9c - L2 22 0 5 0 16
10d CuS0, L2 73 44 13 8 8
11e CusO, L2 28 3 10

7 8
H H t-Bu t-Bu H H Me Me
—N N —N N —N N= —N N=
L1 L2 L3 L4

“Conversion and yields were determined by measuring the total ion currents (TIC) of LC-MS using
Method A. "Reaction run without any ligand. “Reaction run without any copper. “0.5 mM CuSOs, 0.5 mM
L2, and 0.5 mM boronic acid were used. °0.25 mM CuSO,, 0.25 mM L2, and 0.25 mM boronic acid were
used.
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Entry 1
TIC (Entry 1)
x10 8 |+ TIC Scan DTC-06-296-1.d
1 1]2 2
| RT (min) % Yield  Product
0.8 5.88 6 Se,OH (1b)
6.20 12 Dha (1a) 4a
064 6.48 3 Se-Se (1c)
7.65 78 Arylation (4a) u
0.4
1b 1a 1c
0.2 u
0- p— AN

05 1 15 2 25 3 35 4 45 5 55 6 65 7 75 8 85 9 95 10 105 11 11.5
Counts vs. Acquisition Time (min)

Expanded TIC with Integration (Entry 1)

x10 7 |+ TIC Scan DTC-06-296-1.d

*78.41
1a

34 1b

u 1c

2] ﬂ u

14 12.11

6.39 3.09

56 57 58 59 6 6.1 6.2 6.3 6.4 6.5 6.6 6.7 6.8 6.9 7 7.1 7.2 7.3 7.4 7.5 7.6 7.7 7.8 7.9 8 8.1 8.2

Counts vs. Acquisition Time (min)
Mass Spectrum (1b [M+2H]*")

x10 3 |+ Scan (5.848 min) DTC-06-296-1.d

4] 614.795

14
04 Ajjnkﬂkllh : Ah Ak s Apmnn A Asn A

604 606 608 610 612 614 616 618 620 622 624 626 628 630 632
Counts vs. Mass-to-Charge (m/z)

Mass Spectrum (1a [M+2H]*")

x10 4 |+ Scan (6.197 min) DTC-06-296-1.d

557.845

0- A
549 550 551 552 553 554 555 556 557 558 559 560 561 562 563 564 565 566 567 568
Counts vs. Mass-to-Charge (m/z)
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Mass Spectrum (1c [M+4H]*"

x10 3

Page S14

+ Scan (6.463 min) DTC-06-296-1.d

598.308

NN A

A

591 597 598 599 600 601 602 603 604 605

Counts vs. Mass-to-Charge (m/z)

590 502 593 594 595 596

Mass Spectrum (4a [M+2H]*")

x10 5

2
1.75+

1.5+
1.25

0.75
0.5+
0.25+

606

607

608

+ Scan (7.645 min) DTC-06-296-1.d

643.840

A

642 644 646 648 650 652 654

Counts vs. Mass-to-Charge (m/z)

632 634 636 638 640

Entry 2
TIC (Entry 2)

x10 8
2.254
2,
1.75
1.54
1.25+

0.75+
0.5+
0.25+

656

658

+ TIC Scan DTC-06-296-2.d
1 12

RT (min) % Yield

5.88 6
6.20 10
6.48 3
7.65 82

Product
Se,OH (1b)
Dha (1a)
Se-Se (1c)
Arylation (4a)

L=

4a
1blaqc u

i

05 1 15 2 35 4 45 5 55 6 65 7 75 8 85 9 95

Counts vs. Acquisition Time (min)

Expanded TIC with Integration (Entry 2)

x10 8

1.1

1,
0.9
0.8
0.7
0.6
0.5
0.4
0.3
0.2
0.1

10 10.5

11 115

+ TIC Scan DTC-06-296-2.d

*81.62

«5.66 *9.94 278

5253 545556575859 6 6.16.26.3646.5666.76869 7 717.2737.4757.67.77.87.9
Counts vs. Acquisition Time (min)

8

8.1 8.2 8.3
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Entry 3
TIC (Entry 3)
x10 & |+ TIC Scan DTC-06-296-3.d
1241 1 2
14 RT (min) % Yield Product
osl 588 12 Se;0H (1b)
' 6.20 19 Dha (1a)
064 6.48 4 Se-Se (1¢) 4a
' 765 66 Arylation (4a) | L3 u
0.4 u 1I:,1.31 1c
1 I
o 00
05 1 15 2 25 3 35 4 45 5 55 6 65 7 75 8 85 9 95 10 105 11 115
Counts vs. Acquisition Time (min)
Expanded TIC with Integration (Entry 3)
x10 7 |+ TIC Scan DTC-06-296-3.d
6,
5,
4
*65.57
3,
2,
*18.71
14 *11.51 /\
*4.20
5 52 54 56 58 6 62 64 66 68 7 72 74 76 78 8 82 84
Counts vs. Acquisition Time (min)
Entry 4
TIC (Entry 4)
x10 8 |+ TIC Scan DTC-06-296-4.d
1 12 2
1.6
144 RT (min) % Yield Product
124 588 12 Se,0H (1b)
14 6.20 19 Dha (1a)
0sl 648 4 Se-Se (1c)
7.42 9 SM (1)
064 765 66 Arylation (4a)
0.4
0.2
0
05 1 15 2 25 3 35 4 45 5 55 6 65 7 75 8 85 9 95 10 105 11 115
Counts vs. Acquisition Time (min)
Expanded TIC with Integration (Entry 4)
%10 8 |+ TIC Scan DTC-06-296-4.d L4
1.1
1 l
0.9
0.8
0.7
0.6
0.5
0.41 1b 1a 1c sM 4da
0.3 u u
921 r27.16 T80T L7508 *16.50
] : *8.89 :
0.1 /\ .
52 54 56 58 6 62 64 66 68 7 72 74 76 78 8 8.2

Counts vs. Acquisition Time (min)
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Entry §
TIC (Entry 5)
x10 7 |+ TIC Scan DTC-06-296-5.d
91 1]2 2
8,
;) RT(min) % Yield  Product
64 588 8 Se,OH (1b) Sm
5| 620 9 Dha (1a)
6.48 9 Se-Se (1c) u
4 7.42 69 A ;Sl;/l (1)4
3| _ 765 5 rylation (4a) 1b1a 1c 4a
2 u u u
! l
0 I I I i I [l I I I [l I i I [l I [l I [l I I I I I
05 1 15 2 25 3 35 4 45 5 55 6 65 7 75 8 85 9 95 10 105 11 115
Counts vs. Acquisition Time (min)
Expanded TIC with Integration (Entry 5)
x10 7 |+ TIC Scan DTC-06-296-5.d
7,
6 SM
d |
44 *68.76
3 1b 1a 1c 4a
21 u u u
14 « 755 *9.31 *8.99 533
52 54 56 58 6 62 64 66 68 7 72 74 76 78 8 82 84 ‘
Counts vs. Acquisition Time (min)
Entry 6
TIC (Entry 6)
L2
x10 8 |+ TIC Scan DTC-06-297-1.d
1.6 1(2 u 2
1.4-
12| BT (min) % Yield Product
.l 588 6 Se,OH (1b)
6.20 13 Dha (1a) 4a
0.8+ 6.48 2 Se-Se (1¢c)
0.64 7.65 78 Arylation (4a) u
0.4 1bla 1c
1]
0,
05 1 15 2 25 3 35 4 45 5 55 6 65 7 75 8 85 9 95 10 105 11 11.5
Counts vs. Acquisition Time (min)
Expanded TIC with Integration (Entry 6)
x10 8 |+ TIC Scan DTC-06-297-1.d
1.1
1,
0.94
0.8 4a
0.7 u
0.6
0.5 *78.43
0.41 1b 1a 1c
0.3 u u u
0.24
N : *2.23

56 57 58 59 6
Counts vs. Acquisition Time (min)

61 62 63 64 65 6.6 6.7 6.8 6.9 7 7.1 7.2 7.3 7.4 7.5 7.6 7.7 7.8 7.9 8 81 82 8.3
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Entry 7
TIC (Entry 7)
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L2
x10 8 |+ TIC Scan DTC-06-297-2.d ﬂ
1 12
1.6
144 RT (min) % Yield  Product
124 588 6 Se,OH (1b)
1] 6.20 13 Dha (1a)
6.48 2 Se-Se (1¢) 4a
084 765 79 Arylation (4a) ﬂ
0.6
0.4 1b 1a1c
i1
o,
05 1 15 2 25 3 35 4 45 5 55 6 65 7 75 8 85 9 95 10 105 11 11.5
Counts vs. Acquisition Time (min)
Expanded TIC with Integration (Entry 7)
x10 7 |+ TIC Scan DTC-06-297-2.d
9,
84 4a
7,
6,
5 *79.41
4
N 1b 1a 1c
g l l
*12.98
14 *575 +1.86
' 5253545556575859 6 6.16.263646566676869 7 71727374757.67.7787.9 8 8182
Counts vs. Acquisition Time (min)
Entry 8
TIC (Entry 8)
L2
x10 8 |+ TIC Scan DTC-06-297-3.d
1.64|1 12
491 RT (min) %Yield  Product
29 588 6 Se;OH (1b)
14 6.20 14 Dha (1a)
6.48 2 Se-Se (1c) 4a
081 a5 78 Arylation (4a)
0.6 u
0.4 1b 1a1C
1]
0 T T T T T T T T T T T T T T T T \ \
05 1 15 2 25 3 35 4 45 5 55 6 65 7 7.5 8 85 10 10.5
Counts vs. Acquisition Time (min)
Expanded TIC with Integration (Entry 8)
x10 7 |+ TIC Scan DTC-06-297-3.d
4a
6,
5| *78.22
4,
3 1a
1b ic
i |
; *13.51 u
1 623 *2.04

55 56 57 58 50 6 6.1 6.2 6.3 6.4 6.5 6.6 6.7 6.8 6.9 7 7.1 7.2 7.3 7.4 7.5 7.6 7.7 7.8 7.9

Counts vs. Acquisition Time (min)
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Entry 9
TIC (Entry 9)
12
x10 8 |+ TIC Scan DTC-06-297-4.d
1 102 2
1.4
., | BT (min) % Yield _ Product
. 5.88 0 Se,0H (1b)
1 620 5 Dha (1a)
08 648 16 Se-Se (1c) SM
7.42 79 SM (1)
0.6 765 0 Arylation (4a) u
0.4 1alc
0o
O '\—N]\
05 1 15 2 25 3 35 4 45 5 55 6 65 7 75 8 85 9 95 10 105 11 115
Counts vs. Acquisition Time (min)
Expanded TIC with Integration (Entry 9)
x10 8 |+ TIC Scan DTC-06-297-4.d
14
0.94
0.8+
0.7 SM
0.6
0.54 ﬂ
0.4 1a 1c ~78.83
0.34
0.2 ﬂ
0.14 “538 *15.80
53545556575859 6 61626364656667 6869 7 717273747576777879 8 8182
Counts vs. Acquisition Time (min)
Entry 10
TIC (Entry 10)
L2
x10 8 |+ TIC Scan DTC-06-298-1.d
1.1 112 u 2
1,
0.9 RT (min) % Yield Product
081 588 8 Se;0H (1b)
079 620 13 Dha (1a)
064 648 18 Se-Se (1¢c) 4a
gi 7.42 7 IS'V.' (124 ) SM
47765 44 rylation (4a
0.3 1blaic
02 l I 1
0.1
0,
05 1 15 2 25 3 35 4 45 5 55 6 65 7 75 8 85 9 95 10 105 11 11.5
Counts vs. Acquisition Time (min)
Expanded TIC with Integration (Entry 10)
x10 7 |+ TIC Scan DTC-06-298-1.d
6,
5,
4a
4,
SM ﬂ
3+ 1 u *44.83
1b a 1c 3
21 *27.39
14 *7.60 t1264 *7.55
55 56 57 58 59 6 6.1 6.2 6.3 6.4 6.5 6.6 6.7 6.8 6.9 7 7.1 7.2 7.3 7.4 7.5 7.6 7.7 7.8 7.9 8

Counts vs. Acquisition Time (min)
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Entry 11
TIC (Entry 11)

x10 7 |+ TIC Scan DTC-06-298-2.d

9l 1

84 RT (min) % Yield Product

77 5.88 3 Se,OH (1b)

6 6.20 8 Dha (1a)

5| 6.48 10 Se-Se (1c)
7.42 72 SM (1)

4 7.65 7 Arylation (4a)

3,

2,

14

0

05 1 15 2 25 3 35 4 45 5 55 6 65 7 75 8 85 9 95 10 105 11 115
Counts vs. Acquisition Time (min)

Expanded TIC with Integration (Entry 11)

x10 7 |+ TIC Scan DTC-06-298-2.d

6 SM

44 *71.77
1b 1a 1c
2 111 l
1, * * *
+2.94 8.25 9.88 7.15

46 48 5 52 54 56 58 6 62 64 66 68 7 72 74 76 78 8 82
Counts vs. Acquisition Time (min)

Serine Control Reaction

1mM

/Ej/ B(OH),
Me Z

o 1 mM CuSO,-L2

0.1 M Tris (pH 8.0)
R 0 H,O:EtOH (95:5) )
Ho,N —=LFGG -N h GLLKNK—/< —_ no reaction
H
o NH,

37°C,2h
100 uM

peptide 1-Ser5

TIC trace of crude reaction mixture for peptide 1-Ser5
x10 & |+ TIC Scan DTC-06-299-1.d
1 1|2 2

2.251
2,
1.75
1.5
1.25
1,
0.751
0.5
0.25 j\
07 T T

05 1 15 2 25 3 35 4 45 5 55 6 65 7 75 8 85 9 95 10 105 11 11.5
Counts vs. Acquisition Time (min)

=5

peptide 1-Ser5
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Mass Spectrum of crude reaction mixture for peptide 1-Ser5

x10 5 |+ Scan (5.936 min) DTC-06-299-1.d

2.5

2,
1.5

1132.681

14
0.5

0 Aa

1110 1115 1120 1125 1130 1135 1140 1145 1150 1155
Counts vs. Mass-to-Charge (m/z)
Cysteine Control Reaction
Me
1mM ~ B(OH), S
| H 0
Me” NF HN —LFGG )N Y}LLKNK—{ +
HS 1 mM CuSO4-L2 ° NHz
H o O.1M Tris(pH 8.0) 1-Cys5-Ar S s
HN —{LFGGHN N \GLLKNK—/< 4>H20:EtOH (95:5) H o H o
O qooum N 37°C,2h HaN —LFGGHN N ‘GLLKNK% HaN —LFGG N N \GLLKNK—/<
o NH, o NH,

peptide 1-Cys5

TIC (Peptide-1-CysS-reaction)

1-Cys5-disulfide

x10 8 [+ TIC Scan DTC-06-299-2.d

1.64|1 1

RT (min) % Yield Product

1.4
1-Cys-5-disulfide
1-Cys5-Ar

6.33 95

129 7.51 5

1
0.8
0.6 1-Cys5-disulfide
0.4

0.24

0-

1-Cys5-Ar
45 5 55 6 65 7 75 8
Counts vs. Acquisition Time (min)

Expanded TIC with Integration (Peptide-1-Cys5-reaction)

05 1 15 2 25 3 35 4

x10 7 |+ TIC Scan DTC-06-299-2.d

1-Cys5-disulfide

*94.85

1-Cys5-Ar

*5.15

56 57 58 59 6 6.1
Counts vs. Acquisition Time (min)

6.2 6.3 6.4 6.5 6.6 6.7 6.8 6.9 7 7.1 7.2 7.3 7.4 7.5 7.6 7.7 7.8 7.9 8

8.1 8.2
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Mass Spectrum (Peptide-1-Cys5-reaction [M+2H]*")

x10 4 |+ Scan (7.496 min) DTC-06-299-2.d

1.3
1.2
1.1

1,
0.9
0.8
0.7
0.6
0.5
0.4
0.3
0.2
0.1

0 o Loutaloa " ) aulas " ot
) )

595 600 605 610 615 620 625 630 635 640 645 650 655 660 665 670 675
Counts vs. Mass-to-Charge (m/z)

619.865

Cysteine-TNP Control Reaction

o
S I
S

A ¢
1mM N H o]
B(OH HN—LFGG N GLLKNK
/ | NO, /©/ (OH). 2 RO Wy, T HN-LFGGN N\GLLKNK—/<
2
o) NH
N Me 1-Cys5-Ar ?

? N 1 mM Cu-L 1-Cys5-SO,H
s 0.1 M Tris (pH 8.0) s s
j\(“ J(o H,O:EtOH (95:5) /E(H o l(H o
H,N —LFGG -N “GLLKNK N N
H o NH, 37°C, 2h H,N —LFGG -H I GLLKNK—( H,N —=LFGG -u I GLLKNK%
100 uM NHz NH;

peptide 1-Cys5-TNP 1-Cys5-disulfide

TIC (Peptide-1-CysS-TNP-reaction)

L2
%10 8 |+ TIC Scan DTC-06-299-3.d ﬂ
16 RT (min)|®% Yield Product 2
14l 6.33 96 1-Cys-5-disulfide/SO,H
7.51 4 1-Cys5-Ar
1.2
" 1-Cys5-disulfide and
0.8 1-Cys5-SO,H coelute
0.6 u
0.4+ 1-Cys5-Ar
0.2 “ ﬂ J
0,

05 1 15 2 25 3 35 4 45 5 55 6 65 7 75 8 85 9 95 10 105 11 11.5
Counts vs. Acquisition Time (min)



J. Am. Chem. Soc. Supporting Information Page §22

Expanded TIC with Integration (Peptide-1-CysS5-TNP-reaction)

x10 7 |+ TIC Scan DTC-06-299-3.d

6 1-Cys5-disulfide/SO,H

44 *96.35
31 1-Cys5-Ar

*3.65

55 56 57 58 59 6 6.1 6.2 6.3 6.4 6.5 6.6 6.7 68 69 7 71 72 7.3 7.4 75 7.6 7.7 7.8
Counts vs. Acquisition Time (min)

Mass Spectrum (Peptide-1-Cys5-TNP-reaction [M+4H]*" and M+2H]*")

x10 5 |+ Scan (6.289-6.422 min, 9 Scans) DTC-06-299-3.d Subtract

2.4
2.2
2 1-Cys5-SO,H [M+2H]2+
1.8
16| 1-Cys5-disulfide [M+4H]4+ u
1.4
124 u 590.831

14
0.84 574.586
0.6
0.4
0.2
(o] SN LA L A8 G VY U VY U LS L SA S
572 573 574 575 576 577 578 579 580 581 582 583 584 585 586 587 588 589 590 591 592 593 594 595 596

Counts vs. Mass-to-Charge (m/z)
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Methionine Control Reaction

1mM

/@/ B(OH),
Me ~s Me
1 mM CuSO,4L2
0.1 M Tris (pH 8.0)
R o H,O:EtOH (95:5) )
H,N—LFGG —” h GLLKNK—/< _— no reaction
] NH, 37°C,2h

100 uM
peptide 1-Met5

TIC trace of crude reaction mixture for peptide 1-Met5

x10 7 |+ TIC Scan DTC-08-174.d
1 112 2

4
3.5+

3 L2
2.5 u
5] peptide 1-Met5

1.5+

14

0-

05 1 15 2 25 3 35 4 45 5 55 6 65 7 75 8 85 9 95 10 105 11 115
Counts vs. Acquisition Time (min)

Mass Spectrum of crude reaction mixture for peptide 1-MetS

x10 5 |+ Scan (6.617 min) DTC-08-174.d

1.2+
14 1176.734
0.8+
0.6
0.4

0.2+

0 Aa
1160 1165 1170 1175 1180 1185 1190 1195
Counts vs. Mass-to-Charge (m/z)
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LC-MS Analysis of Arylation Reactions for Substrate Scope

H
Me

Me NH,
[¢] [e] [e] [e] Me [e] o o]
H H H H H
N \)]\ N \)]\ N \)]\ N \)J\ N \)J\ N \)J\
N N/\r N/\r N N NH,
: H H : H i H f H f
; o} o N o __Me O 3 o 3
Se \( ﬁ ﬁ
Me Me \ \

NH, NH,

Me

Page §24

(4a): Prepared according to the general procedure (A) using peptide 1 (100 uM) and CuSOs, L2,
and p-tolylboronic acid stock solution (1 mM) at 37 °C for 2 h. The quenched reaction mixture
was analyzed using LC-MS Method A. Analytical data for 4a: HRMS (ESI) Mass. calcd. for
CsoHo7N |50 12Se [M+2H]*", 643.83. Found [M+2H]*", 643.84.

TIC (4a)

x10 8
2.25
24
1.75
1.54
1.25
14
0.75
0.5+
0.25

+ TIC Scan DTC-06-296-2.d
1 1

RT (min)

% Yield

6
10

3
82

Product
Se,OH (1b)
Dha (1a)
Se-Se (1¢)
Arylation (4a)

L==1¥

4a

l

1blaqc

Uy

45 5 55 6 65 7 75 8 85 9 95 10 105 11 115

Counts vs. Acquisition Time (min)

05 1 15 25 35 4

Expanded TIC with Integration (4a)

x10 8

1.1

1,
0.9
0.8
0.7
0.6
0.5
0.4
0.3
0.2
0.1

+ TIC Scan DTC-06-296-2.d

*81.62
1a

l

*9.94

1c

l

*5.66 *2.78

5253 545556575859 6 6.16.26.3646566676869 7 7.1727374757677787.9 8 818283
Counts vs. Acquisition Time (min)

Mass Spectrum (4a [M+2H]*")

x10 5

24
1.754
1.5+
1.25+
14
0.75+
0.5+
0.25+

+ Scan (7.645 min) DTC-06-296-1.d

643.840

A

642 644 646 648 650 652 654 656 658

Counts vs. Mass-to-Charge (m/z)

632 634 636 638 640




J. Am.

Chem. Soc. Supporting Information

Page 825

Me

Me

OMe

it

NH,

= | Me NH,
o X~ o o o Me O o o

H H H H H
HaN N N N N N

~ N N/\r - N/\r ~ N ~ N " N,

H H H H H H H H H H
Me\’/' o) ° g o) '\rMe o = o) \
e

NH,

(4b): Prepared according to the general procedure (A) using peptide 1 (100 uM) and CuSOs, L2,
and (4-methoxyphenyl)boronic acid stock solution (1 mM) at 37 °C for 1 h. The quenched
reaction mixture was analyzed using LC-MS Method A. Analytical data for 4b: HRMS (ESI)

Mass. calcd. for CsoHo7N 50;3Se [M+2H]*, 651.83. Found [M+2H]*, 651.84.
TIC (4b)

x10 8
2.6
2.4+
2.2

24
1.84

+ TIC Scan DTC-06-251-2.d

1

RT (min)

% Yield

Product

5.88
6.20
6.48
7.39

5

3

1
91

Se,OH (1b)
Dha (1a)
Se-Se (1c¢)
Arylation (4b)

4b

1b1aic

1

25 3

a4 4

5 5 55 6 65 7 75
Counts vs. Acquisition Time (min)

Expanded TIC with Integration (4b)

x10 &

1.3
1.2
1.1

14
0.9
0.8-
0.7
0.6
0.5-
0.4+
0.3
0.2-
0.1

Mass

8

85

9 95

10 105 11 115

+ TIC Scan DTC-06-251-2.d

1b

l

*4.61

1a

l

*3.25

1c

l

*1.04

4b

*91.10

Counts vs. Acquisition Time (min)

52 5.3 54 55 56 57 58 59 6 6.1 6.2 6.3 6.4 6.5 6.6 6.7 6.8 6.9 7 7.1 7.2 7.3 7.4 7.5 7.6 7.7 7.8 7.9 8

Spectrum (4b [M+2H]*")

x10 5

5.5
5
4.5
4
3.5
3,
2.5
2
154
14
0.5
0

+ Scan (7.390 min) DTC-06-251-2.d

651.836

|

640 642 644

648

650 652 654 656

Counts vs. Mass-to-Charge (m/z)
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TIC and UV/Vis (4b)

x10 8 |+ESI TIC Scan Frag=175.0V DTC-06-251-2.d

11 *90.29
0.95

0.9+
0.85+
0.8+
0.75+
0.7
0.65+
0.6+
0.55+

0.1 *B.01 343
0.05 /\ *1.28

x10 1 |DAD1 - A:Sig=214,4 DTC-06-251-2.d

*89.67

3.5+ *4.0

46 4.8 5 52 54 56 58 6 62 64 66 6.8 7 72 74 76
Response vs. Acquisition Time (min)
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Page 827

(4c¢): Prepared according to the general procedure (A) using peptide 1 (100 uM) and CuSOs, L2,
and (2-hydroxyphenyl)boronic acid stock solution (1 mM) at 37 °C for 1 h. The quenched
reaction mixture was analyzed using LC-MS Method A. Analytical data for 4c: HRMS (ESI)
Mass. calcd. for CsgHosN;5013Se [M+H]", 1288.63. Found [M+H]", 1288.61.

TIC (4c)

x10 8
2.6
2.4+
2.2

24
1.8

+ TIC Scan DTC-06-251-3.d

1

RT (min)

% Yield

Product

5.88
6.20
6.48
7.12

1
3
0

96

Se,OH (1b)
Dha (1a)
Se-Se (1c)
Arylation (4c)

4c

1b1a

I

ﬁ;,

15 2

25 3 35 4

45 5 55 6 65 7 75
Counts vs. Acquisition Time (min)

Expanded TIC with Integration (4c¢)

8 85 9

95

10 105 11 11.5

x10 8
1.8
1.6
1.4
1.2+

1
0.8
0.6
0.4

0.2

+ TIC Scan DTC-06-251-3.d

1b

l

*1.43

1a

*2.74

4c

*95.83

0

46 48

5 52

54 56

Mass Spectrum (4c [M+H]")

58 6 62 64 66 68
Counts vs. Acquisition Time (min)

7 72

7.4

7.6

78 8

x10 5

0.8+
0.6+
0.4+

0.2

+ Scan (7.115 min) DTC-06-251-3.d

1288.613

A /\___A_

1276

1278

1280

1282 1284 1286

1288 1290 1292 1294 1296
Counts vs. Mass-to-Charge (m/z)

1208 1300

1302

1304

1306 1308
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& | Me NH,
(e} = (o] (o] (o] Me (o] o (o]
H H H H H
HoN N N N N N
~ N N /\r ~ N /\r ~ N ~ N " N,
H H H H H H H H H H
Me 2 o o ~ o B Me o B o B
\’/ Se \r
Me Me
NH, NH,
o]

o
(4d): Prepared according to the general procedure (A) using peptide 1 (100 uM) and CuSOs, L2,
and benzo[d][1,3]dioxol-5-ylboronic acid stock solution (1 mM) at 37 °C for 1 h. The quenched
reaction mixture was analyzed using LC-MS Method A. Analytical data for 4d: HRMS (ESI)
Mass. calcd. for CsoHosN;sO4Se [M+2H]*, 658.82. Found [M+2H]*", 658.81.
TIC (4d)

x10 8 |+ TIC Scan DTC-06-251-4.d

3.2541 1|2 2
3 L2

2.75-
254 RT (min) % Yield Product

2.25 5.88 5 Se,OH (1b)
29 6.20 4 Dha (1a)
1.75+ 6.48 1 Se-Se (1c)
1.54 7.34 90 Arylation (4d)
1.25-
14
0.75+ 1iblaic
0.54 ﬂ ﬂ ﬂ
0.254
6 7 8 85

[
05 1 15 2 25 3 35 4 45 5
Counts vs. Acqulsltlon Tlme (mln)

Expanded TIC with Integration (4d)

x10 8 |+ TIC Scan DTC-06-251-4.d

95 10 105 11 115

1.8+
1.6

1.4
4d

1.24
i l
0.8 *89.70
0.6
1b 1a 1c
0.4 ﬂ ﬂ ﬂ
0.2

*4.64 *4.17 *1.50

54 55 56 57 58 59 6 6.1 62 6.3 6.4 6.5 6.6 6.7 6.8 69 7 7.1 7.2 7.3 7.4 7.5 7.6 7.7 7.8 7.9

Counts vs. Acquisition Time (min)
Mass Spectrum (4d [M+2H]*")

x10 5 |+ Scan (7.335 min) DTC-06-251-4.d

3.54 658.814

04 P A A A A
646 648 650 652 654 656 658 660 662 664 666 668 670 672 674 676 678
Counts vs. Mass-to-Charge (m/z)




J. Am. Chem. Soc. Supporting Information

Page §29

Me NH,

o o o o Me O o o
H H H H H

HZN\)]\ N\)]\ N\)]\ N\)J\ N\)J\ N\)J\

N N/\r N/\r N N NH,
SR H SR CH TH :
Me\(’ o o g o ’\rMe o = o ﬁ
e

Me Me

“N(H)Boc

5

NH, NH,

(4e): Prepared according to the general procedure (A) using peptide 1 (100 uM) and CuSOs, L2,
and (4-(((tert-butoxycarbonyl)amino)methyl)phenyl)boronic acid stock solution (1 mM) at 37 °C
for 1.5 h. The quenched reaction mixture was analyzed using LC-MS Method A. Analytical data
for 4e: HRMS (ESI) Mass. calcd. for CesHiosNi6O14sSe [M+H]", 1401.72. Found [M+H]",

TIC (4e)
%10 8 |+ TIC Scan DTC-06-257-3B.d Lz
221 12 2
2
:2 RT (min) % Yield  Product
14l 588 9 Se;0H (1b)
’ 6.20 10 Dha (1a)
121 6.48 3 Se-Se (1¢)
14 7.83 78 Arylation (4e) 4e
0.8+ Jl
069 1blatc
0.4-
1 |
oJ
05 1 15 2 25 3 35 4 45 5 55 6 65 7 75 & 85 9 95 10 105 11 115

Counts vs. Acquisition Time (min)

Expanded TIC with Integration (4¢)

x10 7 |+ TIC Scan DTC-06-257-3B.d

34 1b 1a 1c

2| I

14 *9.04 *9.92

—/\A\

*2.91

4e

*78.13

' 53545556575859 6 6.16263646566676869 7 7.17273747576777879 8 818283

Counts vs. Acquisition Time (min)

Mass Spectrum (4e [M+H]")

x10 4 |+ Scan (7.827 min) DTC-06-257-3B.d

6.5
6]
5.5+
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14
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[

1401.699

A
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1388 1390 1392 1394 1396 1398

1412

1414 1416 1418



J. Am. Chem. Soc. Supporting Information Page S30

Cid,
AR

NH,

= ‘ Me
[¢] = [¢] [¢] [¢] Me [e]
QKJ\)?QKWQKWQkﬁ;&
Me\’\’: o [e] \Se (o] \NEMe (o]
(4f): Prepared according to the general procedure (A) using peptide 1 (100 uM) and CuSO,, L2,
and (4-(dimethylamino)phenyl)boronic acid stock solution (1 mM) at 37 °C for 2 h. The
quenched reaction mixture was analyzed using LC-MS Method A. Analytical data for 4f: HRMS
(ESI) Mass. calcd. for CooHooN16012Se [M+H]", 1315.68. Found [M+H]", 1315.69.

TIC (4f)

+ TIC Scan DTC-06-267-1.d

x10 &

2.75+
2.5
2.25+
24
1.75+
1.5+
1.254
14
0.75
0.5
0.25+

1

RT (min)

% Yield

Product

5.88
6.20
6.48
7.22

2

4

1
93

Se,OH (1b)
Dha (1a)
Se-Se (1c)
Arylation (4f)

0J

1b1alc

1

25 3 35 4

45 5

55 6 65 7 75
Counts vs. Acquisition Time (min)

Expanded TIC with Integration (4f)

T
8

85 9 95 10 105 11 115

x107

+ TIC Scan DTC-06-267-1.d

1b

l

*1.85

1a 1c

l

4.13 ©0.91

af

*93.11

Spectrum (4f [M+H]")

Counts vs. Acquisition Time (min)
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+ Scan (7.215 min) DTC-06-267-1.d
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(4g): Prepared according to the general procedure (A) using peptide 1 (100 uM) and CuSOs, L2,
and (4-(methoxycarbonyl)phenyl)boronic acid stock solution (2 mM) at 37 °C for 1 h. The
quenched reaction mixture was analyzed using LC-MS Method A. Analytical data for 4g: HRMS
(ESI) Mass. caled. for Ce1H 00N 16013Se [M+2H]*, 665.82. Found [M+2H]*, 665.82.

TIC (4g)
x10 8 |+ TIC Scan DTC-06-259-1A.d L2
1.841 1|2 2
1.6
1.4
1 24RT (min) % Yield Product
.| 588 3 Se;OH (1b)
6.20 24 Dha (1a)
0.8 6.48 2 Se-Se (1¢) ag
7.44 71 Arylation (4g)
0.6
1a
0.4 1b n1c
o WAU.J
0

05 1 15 2 25 3 35 4 45 5 55 6 65 7 75 8 85 9 95 10 105 11 115
Counts vs. Acquisition Time (min)

Expanded TIC with Integration (4g)

x10 7 |+ TIC Scan DTC-06-259-1A.d

8
7,

6- 49
4 l
al *71.31

1a

z 1b ﬂ 1c
l /\ l

*3.37 *1.53

53 54 5556 5758 59 6 61 6263 64 65 6667 6869 7 7172 7374 75 76 7.7 7.8 7.9 8
Counts vs. Acquisition Time (min)

Mass Spectrum (4g [M+2H]*")

x10 5 |+ Scan (7.440 min) DTC-06-259-1A.d

1.8+
1.6+
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Counts vs. Mass-to-Charge (m/z)
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(4h): Prepared according to the general procedure (A) using peptide 1 (100 uM) and CuSOs, L2,
and (4-(dimethylcarbamoyl)phenyl)boronic acid stock solution (2 mM) at 37 °C for 1 h. The
quenched reaction mixture was analyzed using LC-MS Method A. Analytical data for 4h:
HRMS (ESI) Mass. calcd. for Cg;H100N16013Se [M+2H]*, 672.34. Found [M+2H]*", 672.35.
TIC (4h)

x10 & |+ TIC Scan DTC-06-259-2A.d
1 1)2 2

2.75+
2.5+

L2

RT (min) % Yield Product
5.88 4 Se,OH (1b)

51 620 17 Dha (1a)
1.251 6.48 1 Se-Se (1c)
1 711 77 Arylation (4h) 4h
0.75 ﬂ
o5 1plaic
0.25- ﬂﬂ ﬂ \
0- AN

05 1 15 2 25 3 35 4 45 5 55 6 65 7 75 8 85 9 95 10 105 11 115
Counts vs. Acquisition Time (min)

Expanded TIC with Integration (4h)

x10 7 |+ TIC Scan DTC-06-259-2A.d

4h
5.5

54
451 *77.40

4
3.5

3
2.5

21 ﬂ, 1c
1.54 1o *17.34

1 l
0.5 *3.84 *1.42
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Counts vs. Acquisition Time (min)
Mass Spectrum (4h [M+2H]*")

x10 5 |+ Scan (7.106 min) DTC-06-259-2A.d

2.754
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(4i): Prepared according to the general procedure (A) using peptide 1 (100 uM) and CuSO,, L2,
and (2-nitrophenyl)boronic acid stock solution (1 mM) at 37 °C for 1 h. The quenched reaction
mixture was analyzed using LC-MS Method A. Analytical data for 4i: HRMS (ESI) Mass. calcd.
for CssHosN16014Se [M+2H]*", 659.31. Found [M+2H]*", 659.32.

TIC (4i)
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x10 8 |+ TIC Scan DTC-06-263-2.d
2751 12 2
2.5 L2
225 ﬂ
2,
1754 RT (min) % Yield Product
15/ 5.88 5 Se,OH (1b)
125] 620 13 Dha (1a) 4
' 6.48 1 Se-Se (1c)
1 738 81 Arylation (4i) ﬁ
0.75 1b1a1c
0.54 ﬂ
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0 A N
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5 8 8
Counts vs. Acquisition Time (min)

Expanded TIC with Integration (4i)
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4
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2.5
2
1.5
1,
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+ TIC Scan DTC-06-263-2.d
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|
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|

*5.20

/A

1c

l

*1.31
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Counts vs. Acquisition Time (min)

Spectrum (4i [M+2H]*")

+ Scan (7.382 min) DTC-06-263-2.d
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TIC and UV/Vis (4i)

x10 7 |*ESI TIC Scan Frag=175.0V DTC-06-263-2.d
7

*79.29
6.5+

6.
5.5
5.
4.5
4
3.5
3.
2.5
24
154 *13.48

iy *5.94

0.5 k *1.29

0-
%10 1 |DAD1 - A:Sig=214,4 DTC-06-263-2.d
6.251
61 ©78.79
5.751
5.5
5.251

4.75+
4.5+
4.25+

3.75- v 0.7

3.51 *16.11
3.251

2.75- *4.3
25
2.251

1.75
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51 52 53 54 55 56 57 58 59 6 6.1 6.2 6.3 6.4 6.5 6.6 6.7 6.8 6.9 7 7.1 7.2 7.3 7.4 7.5 7.6
Response vs. Acquisition Time (min)
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(4j): Prepared according to the general procedure (A) using peptide 1 (100 uM) and CuSO,, L2,
and (3-cyanophenyl)boronic acid stock solution (2 mM) at 37 °C for 2 h. The quenched reaction
mixture was analyzed using LC-MS Method A. Analytical data for 4j: HRMS (ESI) Mass. calcd.

NH, NH,

for CssHosN16014Se [M+2H]*", 649.32. Found [M+2H]*", 649.33.
TIC (4j)

x10 8
1.641

0.8
0.6
0.4

0.2

+ TIC Scan DTC-06-259-3B.d

RT (min)

% Yield

Product

5.88
6.20
6.48
7.28

3
27
4
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Se,OH (1b)
Dha (1a)
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4

1b1a1c ﬂ
o

L2

s

05 1

15 2 25

3 35 4

45 5 55 .
Counts vs. Acquisition Time (min)

Expanded TIC with Integration (4j)

5 9 95
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x10 7

4.5

+ TIC Scan DTC-06-259-3B.d

1b

l

*2.80

1a

*27.2
8 1c

*3.57

4

*66.34

Mass

52 53 54 55 56 57 58 59 6 6.1 62 6.3 6.4 6.5 66 6.7 6.869 7 7.1 72 7.3 7.4 7.5 7.6 7.7 7.8 7.9

Spectrum (4j [M+2H]*")
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TIC and UV/Vis (4j)

+ESI TIC Scan Frag=175.0V DTC-06-259-3B.d
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0.6
0.4
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(4k): Prepared according to the general procedure (A) using peptide 1 (100 uM) and CuSOs, L2,
and (2-chlorophenyl)boronic acid stock solution (1 mM) at 37 °C for 1 h. The quenched reaction
mixture was analyzed using LC-MS Method A. Analytical data for 4k: HRMS (ESI) Mass.

calcd. for CssHorCIN|50;,Se [M+H]", 1306.59. Found [M+H]", 1306.58.
TIC (4Kk)
x10 8 |+ TIC Scan DTC-06-251-5.d L2
1 112
2.4+
2.2+
2,
1.8 RT (min) % Yield Product
1.6 5.88 3 Se,OH (1b)
1.4 6.20 3 Dha (1a) 4k
1.2 6.48 0 Se-Se (1c) ﬂ
11 758 94 Arylation (4k)
0.8
0.6 1ib1a
0.4
I
0

05 1 15 2 25 3 35 4 45 5 55 6 65 7 75 8 85 9 95 10 105 11 11.5
Counts vs. Acquisition Time (min)

Expanded TIC with Integration (4k)
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0.6+

0.4+

0.2

+ TIC Scan DTC-06-251-5.d
4k
*93.97
1b 1a
*2.69 *3.33

Mass

5.4 5.5 5.6 57 5859 6 6.1 6.2 6.3 646566676869 7 7.17273747576777879 8 818283

Counts vs. Acquisition Time (min)
Spectrum (4k [M+H]")

x10 5

1.8
1.6
1.4
1.2

0.8
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0.2

+ Scan (7.582 min) DTC-06-251-5.d

1306.584
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(41): Prepared according to the general procedure (A) using peptide 1 (100 uM) and CuSOs, L2,
and (2,6-difluorophenyl)boronic acid stock solution (1 mM) at 37 °C for 1 h. The quenched
reaction mixture was analyzed using LC-MS Method A. Analytical data for 41: HRMS (ESI)
Mass. caled. for CssHoiFoN1501,Se [M+2H]*", 654.81. Found [M+2H]*", 654.82.

TIC (41)
x10 8 |+ TIC Scan DTC-06-258-3.d
344 12 2
2.75+ L2
|
2.25+
24 RT (min) % Yield Product
1.754 5.88 0 Se,OH (1b) al
154  6.20 0 Dha (1a)
125] 648 0  SeSe(ic) l
1 7.39 99 Arylation (4l)
0.75+
0.5
0.25+
0,

05 1 15 2 25 3 35 4 45 5 55 6 65 7 75 8 85 9 95 10 105 11 11.5
Counts vs. Acquisition Time (min)

Expanded TIC with Integration (41)

x10 8 |+ TIC Scan DTC-06-258-3.d
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0.4+

0.2+
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Counts vs. Acquisition Time (min)
Mass Spectrum (41 [M+2H]*")

x10 5 |+ Scan (7.386 min) DTC-06-258-3.d
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(5a): Prepared according to the general procedure (A) using peptide 1 (100 uM) and CuSOs, L2,
and (1H-indol-5-yl)boronic acid stock solution (1 mM) at 37 °C for 1 h. The quenched reaction
mixture was analyzed using LC-MS Method A. Analytical data for Sa: HRMS (ESI) Mass.
caled. for CooHogN16012Se [M+2H]*, 656.32. Found [M+2H]*, 656.32.

TIC (5a)
%10 8 |+ TIC Scan DTC-06-253-1.d
4 1|2 ] NH 2
5a-Friedel- (HO),B
3.5 Crafts product L2 7
5 BT (min) % Yield Product ﬂ Se
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7.33 68 Arylation (5a)
" 1a ﬂ
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. L 5

05 1 15 2 25 3 35 4 45 5 55 6 65 7 75 8 85 9 95 10 105 11 11.5
Counts vs. Acquisition Time (min)
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(5b): Prepared according to the general procedure (A) using peptide 1 (100 uM) and CuSOs, L2,
and (1-(phenylsulfonyl)-1H-indol-2-yl)boronic acid acid stock solution (I mM) at 37 °C for 1 h.
The quenched reaction mixture was analyzed using LC-MS Method A. Analytical data for Sb:
HRMS (ESI) Mass. calcd. for CggH100N16014SSe [M+2H]*", 726.32. Found [M+2H]*", 726.33.

TIC (5b)
x10 8 |+ TIC Scan DTC-06-253-3.d
3.251 12 2
3 L2
2.754 ﬂ
,oo]l RT(min) % Yield  Product
2] 5.8 0 Se,OH (1b)
1.75 6.20 3 Dha (1a)
1.5 6.48 0 Se-Se (1c) 5b
1.25 8.26 97 Arylation (5b) ﬂ
14
0.754 1a
0.54 ﬂ
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0

05 1 15 2 25 3 35 4 45 5 55 6 65 7 75 8 85 9 95 10 105 11 115
Counts vs. Acquisition Time (min)

Expanded TIC with Integration (Sb)
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. 1a *96.85
0.5 ﬂ
*3.15

©-

6 62 64 66 68 7 72 74 76 78 8 82 84 86 88

Counts vs. Acquisition Time (min)
Mass Spectrum (5b [M+2H]*")

x10 5 |+ Scan (8.255 min) DTC-06-253-3.d
7.5+

7,
6.5
6,
5.5
5,
4.5
4
3.5
3,
2.5
2
1.5
1,
0.5
04 A

712 714 716 718 720 722 724 726 728 730 732 734 736 738 740 742 744

Counts vs. Mass-to-Charge (m/z)

726.329
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(5c¢): Prepared according to the general procedure (A) using peptide 1 (100 uM) and CuSOs, L2,
and benzofuran-2-ylboronic acid stock solution (1 mM) at 37 °C for 1 h. The quenched reaction
mixture was analyzed using LC-MS Method A. Analytical data for S¢: HRMS (ESI) Mass.
caled. for CooHosN5sO13Se [M+2H]*, 656.81. Found [M+2H]*, 656.82.

TIC (5¢)
x10 8 |+ TIC Scan DTC-06-253-7.d
275 12 L2 2
2.5 ﬁ
2.254
>l RT (min) % Yield Product
1.75- 5.88 0 Sep0OH (1b)
1.54 6.20 2 Dha (1a)
6.48 0 Se-Se (1c) 5¢
1257 7.64 98 Arylation (5¢) ﬂ
14
0.75-
0.5 1a
0.25 ﬂ
ol

05 1 15 2 25 3 35 4 45 5 55 6 65 7 75 8 85 9 95 10 105 11 115
Counts vs. Acquisition Time (min)

Expanded TIC with Integration (S5c)

x10 8 |+ TIC Scan DTC-06-253-7.d

5c

14
0.9

0.8 *97.54
0.7+
0.6
0.5+
0.4+
0.3+

1a
0.2+

0.1+ * 296

55 56 57 58 59 6 6.1 6.2 6.3 6.4 6.5 6.6 6.7 6.8 6.9 7 7.1 7.2 7.3 7.4 7.5 7.6 7.7 7.8 7.9 8 8.1

Counts vs. Acquisition Time (min)
Mass Spectrum (5¢ [M+2H]*")

x10 5 |+ Scan (7.635 min) DTC-06-253-7.d

4.5+

4
3.54
656.817
3

2.5

0.5+
0J l An 2
636 638 640 642 644 646 648 650 652 654 656 658 660 662 664 666 668 670 672 674 676 678 680 682
Counts vs. Mass-to-Charge (m/z)
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(5d): Prepared according to the general procedure (A) using peptide 1 (100 uM) and CuSOs, L2,
and (1-methyl-1H-pyrazol-4-yl)boronic acid stock solution (1 mM) at 37 °C for 1 h. The
quenched reaction mixture was analyzed using LC-MS Method A. Analytical data for 5d:
HRMS (ESI) Mass. calcd. for Cs¢HosN701,Se [M+H]", 1276.64. Found [M+H]", 1276.63.

TIC (5d)
x10 8 |+ TIC Scan DTC-06-253-6.d
275 1 112 2
. L2
2.254 ﬂ
5> RT(min) % Yield Product
1.75- 5.88 <1 SeDZhOl-é1(1 )b)
1.5 6.20 3 a(la 5d
195 6.48 < Se-Se (1¢)
251 geg o7 Anation (5d) U
1 .
0.75+
054 1a
0.25+4 ﬂ
0 T T T T T T T T T T T T T T T

05 1 15 2 25 3 35 4 45 5 55 6 65 7 75 8 85 9 95 10 105 11 115
Counts vs. Acquisition Time (min)

Expanded TIC with Integration (5d)

x10 & |+ TIC Scan DTC-06-253-6.d

2.6
2.4+
2.2+
2,
1.8+
1.6+ 5d
1.4+
1.2+ ﬂ
14 * 96.95
0.84 1b 1a

ok T T

027 *0.33 *2.55 *0.16

57 58 59 6 6.1 62 6.3 64 65 66 6.7 6.8 69 7 7.1 7.2 7.3 74 7.5 7.6 7.7 7.8 7.9 8

Counts vs. Acquisition Time (min)
Mass Spectrum (5d [M+H]")

x10 5 |+ Scan (6.677 min) DTC-06-253-6.d

2.8
2.6
2.4+
2.2+

24
1.8+
1.6
1.4+
1.2+

1276.629

0.8+
0.6+
0.4+

0-57 hk AAAAALLA

1250 1255 1260 1265 1270 1275 1280 1285 1290 1295 1300 1305
Counts vs. Mass-to-Charge (m/z)
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N-O NH2
(Se): Prepared according to the general procedure (A) using peptide 1 (100 uM) and CuSOs, L2,
and (3,5-dimethylisoxazol-4-yl)boronic acid stock solution (1 mM) at 37 °C for 1 h. The
quenched reaction mixture was analyzed using LC-MS Method A. Analytical data for S5e: HRMS

NHZ

(ESI) Mass. caled. for Cs7HosN 6013Se [M+2H]*", 646.32. Found [M+2H]*", 646.32.

TIC (5e)

x10 8 |+ TIC Scan DTC-06-263-5.d
34|
2.751
2.5

2.254 RT (min) % Yield

Product

2
1.75+4

1.5+
1.254

5.88 0
6.20 0
6.48 0
7.01 99

Se,OH (1b)
Dha (1a)
Se-Se (1¢)
Arylation (5e)

14
0.75+

0.5+
0.25

LTS

o

0

Expanded TIC with Integration (Se)

T

4 4 5 5 5. 5
Counts vs. Acqmsmon Tlme (m|n)

10 10.5 11 11.5

x10 8 |+ TIC Scan DTC-06-253-5.d

1.3
1.2
1.1

14
0.9+
0.8+
0.7
0.6+
0.5-
0.4
0.3
0.2
0.1

5e

i

4.8 5 5.2 54

5.6

58 6 62 64
Counts vs. Acquisition Time (mln)

Mass Spectrum (5e [M+2H]*")

7.4 7.6 7.8

x10 5
5
4.5
4l
3.5
3
2.5
24
1.5
14
0.5

0J

+ Scan (7.014 min) DTC-06-253-5.d

646.322

|

N
628 630 632 634 636 638 640 642 644 646 648 650 652 654 656 658 660

Counts vs. Mass-to-Charge (m/z)

662 664 666 668
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(5f): Prepared according to the general procedure (A) using peptide 1 (100 uM) and CuSO,, L2,
and thiophen-3-ylboronic acid stock solution (1 mM) at 37 °C for 1 h. The quenched reaction
mixture was analyzed using LC-MS Method A. Analytical data for 5f: HRMS (ESI) Mass. calcd.
for CssHosN1501,SSe [M+2H]*", 639.79. Found [M+2H]*", 639.79.

TIC (5f)

x10 8 |+ TIC Scan DTC-06-253-4.d

354, 112 2
3.25-

3,
2.75-
2.5
2.25-
2,
1.75
1.5
1.25
1,
0.75-
0.5
0.25-
0,

RT (min) % Yield

5.88 <1
6.20 3
6.48 0
7.22 97

Product
Se,0H (1b)
Dha (1a)
Se-Se (1¢)
Arylation (5f)

45 5 55 6 65 7 75 8
Counts vs. Acquisition Time (min)

Expanded TIC with Integration (5f)

+ TIC Scan DTC-06-253-4.d

35 4 85 9 95 10 105 11 115

x10 8
2.8+

2.6+
2.4+
2.2

2
1.8+
1.6+
1.4+
1.2+

5f

14
0.8+
0.6
0.4+
0.2+

ib

l

1a

l

*2.59

*97.02

*0.39

57 58 59 6

Mass Spectrum (5f [M+2H]*")

62 63 64 65 66 67 68 6.9 7 71 72 73 74 75 76 7.7 7.8 7.9
Counts vs. Acquisition Time (min)

6.1

x10 5

4.5
4
3.5
34
2.5
24
1.5+
14

0.5

o4

+ Scan (7.201 min) DTC-06-253-4.d

639.789

A

632

634

636 638 640 642 644 646 648 650 652 654

Counts vs. Mass-to-Charge (m/z)
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(5g): Prepared according to the general procedure (A) using peptide 1 (100 uM) and CuSOs, L2,
and (2-formylthiophen-3-yl)boronic acid stock solution (1 mM) at 37 °C for 1 h. The quenched
reaction mixture was analyzed using LC-MS Method A. Analytical data for 5g: HRMS (ESI)
Mass. caled. for Cs7HosN;5013SSe [M+2H]*, 653.80. Found [M+2H]*", 653.81.

TIC (5g)

x10 8 |+ TIC Scan DTC-06-263-3.d
h K 12 2

2.6+
2.4+ L2

2.2+
2

18]l RT(min) %Yield Product

164 588 2 Se,0H (1b)

44 6.20 4 Dha (1a)

129 6.48 >1 Se-Se (1¢) 59
o 7.01 94  Arylation (59)

0.8

0.6 1b 1a

0.4 ﬂ ﬂ

0.2
0,

05 1 15 2 25 3 35 4 45 5 55 6 65 7 75 8 85 9 95 10 105 11 11.5
Counts vs. Acquisition Time (min)

Expanded TIC with Integration (5g)

x10 7 |+ TIC Scan DTC-06-263-3.d

9 59
) l
74
*93.90

6
54
4
3 1b 1a 1c
24 ﬂ ﬂ ﬂ
14 B

*1.52 4.29 *0.30

53 54 55 56 57 58 59 6 61 62 63 64 65 66 67 68 69 7 71 72 7.3 74 7.5 7.6

Counts vs. Acquisition Time (min)
Mass Spectrum (5g [M+2H]*")

x10 5 |+ Scan (7.014 min) DTC-06-263-3.d
3.54
3.25+
34
2.754
2.5+
2.254
24
1.754
1.5
1.25+
14
0.75+
0.5+
0.25+
04

653.809

638 640 642 644 646 648 650 652 654 656 658 660 662 664 666 668
Counts vs. Mass-to-Charge (m/z)
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(Sh): Prepared according to the general procedure (A) using peptide 1 (100 uM) and CuSOs, L2,
and dibenzo[b,d]furan-4-ylboronic acid stock solution (1 mM) at 37 °C for 1 h. The quenched
reaction mixture was analyzed using LC-MS Method A. Analytical data for Sh: HRMS (ESI)
Mass. caled. for CesHo7N50;3Se [M+2H]*, 681.83. Found [M+2H]*", 681.83.

TIC (5h)
%10 8 |+ TIC Scan DTC-06-253-2.d
1 12 2
3.5
L2
3,
RT (min) % Yield Product
251 588 2 Se,0H (1b)
.| 620 8 Dha (1a)
6.48 0 Se-Se (1¢) sh
154 8.09 90 Arylation (5h) ﬁ
" 1b1a
0.5
0 N
05 1 15 2 25 3 35 4 45 5 55 6 65 7 75 8 85 9 95 10 105 11 11.5

Counts vs. Acquisition Time (min)

Expanded TIC with Integration (Sh)

+ TIC Scan DTC-06-253-2.d

x10 8

2,
1.8
1.6
1.4
1.2

14
0.8
0.6
0.4
0.2

Mass

x105

6.5
5.54
4.5
3.5
2.5
1.5+

0.5+

5h

*90.37
1b 1a
“202 7.61
5 52 54 56 58 6 62 64 66 68 7 72 74 76 78 8 82

Counts vs. Acquisition Time (min)

Spectrum (5h [M+2H]*")

+ Scan (8.091 min) DTC-06-253-2.d

681.830

il

658 660 662 664 666 668 670 672 674 676 678 680 682 684 686 688 690 692 694 696 698 700 702 704

Counts vs. Mass-to-Charge (m/z)
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(5i): Prepared according to the general procedure (A) using peptide 1 (100 uM) and CuSOs, L2,
and phenoxathiin-4-ylboronic acid stock solution (I mM) at 37 °C for 1 h. The quenched
reaction mixture was analyzed using LC-MS Method C. Analytical data for 5i: HRMS (ESI)
Mass. caled. for Ce4sHo7N;503SSe [M+2H]*", 697.81. Found [M+2H]*", 697.82.

TIC (5i)
x10 8 |+ TIC Scan DTC-06-282-2-61-slow.d
1 12 2
3.5
3 RT (min) % Yield  Product
2.5 NA 0 Se,OH (1b)
8.23 5 Dha (1a)
2 L2 NA 0 Se-Se (1¢)
15 ﬂ 13.18 95 Arylation (5i)
N 5i
1a ﬂ
0.5 u
0,

i 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23
Counts vs. Acquisition Time (min)

Expanded TIC with Integration (5i)
x10 8 |+ TIC Scan DTC-06-282-2-61-slow.d L2

1.2
1.1 ﬂ

1
0.9
0.8
0.7 5i
0.6+
0.5 ﬂ
0.4 *94.91
1a

0.3
i

0.1+ *5.09

65 7 75 8 85 9 95 10 105 11 115 12 125 13 135 14 145 15

Counts vs. Acquisition Time (min)
Mass Spectrum (5i [M+2H]*")

x10 5 |+ Scan (13.176 min) DTC-06-282-2-61-slow.d

2]
1.8
1.6
4 697.819
1.2

14
0.8
0.6
0.4
0.2-

(o] A A N
665 670 675 680 685 690 695 700 705 710 715 720 725
Counts vs. Mass-to-Charge (m/z)
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(5j): Prepared according to the general procedure (A) using peptide 1 (100 uM) and CuSOs, L2,
and (2-(piperidin-1-yl)pyrimidin-5-yl)boronic acid stock solution (1 mM) at 37 °C for 1 h. The
quenched reaction mixture was analyzed using LC-MS Method A. Analytical data for 5j: HRMS
(ESI) Mass. caled. for Ce1H 0N 13012Se [M+2H]*, 679.35. Found [M+2H]*, 679.36.

x10 8 |+ TIC Scan DTC-06-258-4.d
3.254)4 112 B
3]
2.75 L2
2.5 ﬂ
22° | AT (min) % Yield _Product
1.754 5.88 4 Se,OH (1b)
1.5 6.20 4 Dha (1a) 5j
1251 6.48 1 Se-Se (1c) ﬂ
14 7.65 91 Arylation (5f)
0751 1iblaic

o 111

oJ

05 1 15 2 25 3 35 4 45 5 55 6 65 7 75 8 85 9 95 10 105 11 115
Counts vs. Acquisition Time (min)

Expanded TIC with Integration (5j)

x10 8
1.34

1.2+
1.1

1,
0.9
0.8
0.7
0.6
0.5
0.4
0.3
0.2
0.1

+ TIC Scan DTC-06-258-4.d
*91.14

1b 1a 1c

[

*4.12 *3.77 *0.97

5 52 54 56 58 6 62 64 66 68 7 72 74 76 78 8 82

Counts vs. Acquisition Time (min)
Spectrum (5§ [M+2H]*")

+ Scan (7.645 min) DTC-06-258-4.d

679.359

;k AARAA

658 660 662 664 666 668 670 672 674 676 678 680 682 684 686 688 690 692 694 696
Counts vs. Mass-to-Charge (m/z)
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(6a): Prepared according to the general procedure (A) using peptide 1 (100 uM) and CuSOs, L2,
and (S)-(4-(2-((tert-butoxycarbonyl)amino)-3-methoxy-3-oxopropyl)phenyl)boronic acid stock
solution (2 mM) at 37 °C for 1 h. The quenched reaction mixture was analyzed using LC-MS
Method A. Analytical data for 6a: HRMS (ESI) Mass. calcd. for Cs7H0sN14016Se [M+H]",
1473.73. Found [M+H]", 1473.71.

TIC (6a)
%10 8 |+ TIC Scan DTC-06-271-1.d
3.59/4 12 2
3.254
31 L2
2.754
222‘2: RT (min) % Yield  Product ﬂ
2] 5.88 6 Se,OH (1b) o
178] 620 8 Dha (1a) Boronic acid
1.5 6.48 0 Se-Se (1c)
1.251 7.94 86 Arylation (6a) u 6a
14
0.75- 1b 1a ﬂ
§i
0.254
o)

05 1 15 2 25 3 35 4 45 5 55 6 65 7 75 8 85 9 95 10 105 11 115
Counts vs. Acquisition Time (min)

Expanded TIC with Integration (6a)

x10 8 |+ TIC Scan DTC-06-271-1.d

2.754 L2
l
2.254
24
1.754
1.5+

6a
1.25-

0.754 Boronic acid

1b 1a
05 1 l

0251 *6.44 *7.72

85.84

46 48 5 52 54 56 58 6 62 64 66 68 7 72 7.4 76 7.8 8 82 84 86 88 9 92

Counts vs. Acquisition Time (min)
Mass Spectrum (6a [M+H]")

x10 4 |+ Scan (7.941 min) DTC-06-271-1.d

44 1473.711

0 A
1456 1458 1460 1462 1464 1466 1468 1470 1472 1474 1476 1478 1480 1482 1484 1486 1488 1490
Counts vs. Mass-to-Charge (m/z)
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(6b): Prepared according to the general procedure (A) using peptide 1 (100 uM) and CuSOs, L2,
and (2-oxo0-2H-chromen-6-yl)boronic acid stock solution (2 mM) at 37 °C for 1 h. The quenched
reaction mixture was analyzed using LC-MS Method A. Analytical data for 6b: HRMS (ESI)
Mass. caled. for Cs;HosN;sO14Se [M+2H]*, 670.82. Found [M+2H]*, 670.83.

TIC (6b)
x10 & |+ TIC Scan DTC-08-78-2.d
1 1]2 2
1.8 L2
1.6 ﬂ
1.4
121 RT (min) % Yield Product
N 5.88 12 Se,OH (1b)
6.20 7 Dha (1a)
0.8 6.48 5 Se-Se (1c)
064 7.32 76 Arylation (6b) 6b
0.4 1blaic ﬂ
Ul
0 N A
05 1 15 2 25 3 35 4 45 5 55 6 65 7 75 8 85 9 95 10 105 11 115
Counts vs. Acquisition Time (min)
Expanded TIC with Integration (6b)
x10 7 |+ TIC Scan DTC-08-78-2.d
6,
5.5
54
451 6b
4
3.5 ﬂ
3 *76.00
2.5
2 1b 1a 1c
I O
" *12.42 *
0.51 : 7.08 *4.53

57 58 59 6 61 62 63 64 65 66 67 68 69 7 71 72 73 74 75 76 7.7
Counts vs. Acquisition Time (min)

Mass Spectrum (6b [M+2H]*")

x10 5 |+ Scan (7.315 min) DTC-08-78-2.d
1.5
1.4+
1.3+
1.2+
1.14 670.826
14
0.9+
0.8+
0.7
0.6
0.5+
0.4+
0.3
0.2+
0.14

s .
652 654 656 658 660 662 664 666 668 670 672 674 676 678 680 682 684 686 688 690
Counts vs. Mass-to-Charge (m/z)
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(6¢): Prepared according to the general procedure (A) using peptide 1 (100 uM) and CuSOs, L2,
and (2-((2-(methoxycarbonyl)phenyl)amino)-6-methylphenyl)boronic acid stock solution (1
mM) at 37 °C for 1 h. The quenched reaction mixture was analyzed using LC-MS Method D.
Analytical data for 6c: HRMS (ESI) Mass. calcd. for CsgHopCIN;sO12Se [M+2H]™, 718.35.

Found [M+2H]*", 718.36.
TIC (6¢)

x10 8 |+ TIC Scan DTC-08-78-3.d
1.4 1 12
1.24
4] BT (min) % Yield Product
5.88 15 Se,OH (1b)
084  6.20 16 Dha (1a)
6.48 12 Se-Se (1c)
0.6 9.33 57 Arylation (6¢)
0.4 1b 131¢
ﬂﬂ l
0

05 1 15 2 25 3 35 4 45 5 55 6 65 7 75 8 85 9 95 10 105 11 115

Counts vs. Acquisition Time (min)

Expanded TIC with Integration (6¢)

x10 7 |+ TIC Scan DTC-08-78-3.d

5,
451
44
351
34
254 b la 4

15
*16.49

14 *
15.
5.08 *11.89
0.5+

6¢c

*56.54

Counts vs. Acquisition Time (min)

Mass Spectrum (6¢ [M+2H]*")

58 6 62 64 66 68 7 72 74 76 78 8 82 84 86

8.8

9

9.2

9.4

956

x10 5 |+ Scan (9.334 min) DTC-08-78-3.d

1.1+

1]
0.9+
081 718.359
0.7
0.6+
0.5+
0.4
0.31
0.2
0.14

0- T

704 706 708 710 712 714 716 718 720 722
Counts vs. Mass-to-Charge (m/z)
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(6d): Prepared according to the general procedure (A) using peptide 1 (100 uM) and CuSOs, L2,
and (4-acetamidophenyl)boronic acid stock solution (2 mM) at 37 °C for 1 h. The quenched
reaction mixture was analyzed using LC-MS Method A. Analytical data for 6d: HRMS (ESI)
Mass. caled. for CooHogN16013Se [M+2H]*, 665.33. Found [M+2H]*, 665.34.

TIC (6d)
%10 8 |+ TIC Scan DTC-08-78-1.d
1 12 2
2.2
24 L2
1.8 ﬂ
1.64 RT (min) % Yield Product
144 588 6 Se,0H (1b)
1.2 6.20 6 Dha (1a)
1 6.48 2 Se-Se (1c)
08 7.09 86 Arylation (6d) 6d
0.6
0.4l 1b 1a1c ﬂ
I
0- ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ . ‘ : ‘ ‘ ‘ ‘ ‘ ‘
05 1 15 2 25 3 35 4 45 5 55 6 65 8 85 9 95 10 105 11 115

Counts vs. Acquisition Tlme (mln)

Expanded TIC with Integration (6d)

x10 8 |+ TIC Scan DTC-08-78-1.d
1

0.9+
0.8

0.7
0.6 6d

l

0.4+ *85.99
0.3 1b 1a ic

I 0

0.1+ *
*5.84 6.26 *1.91

52 53 54 55 56 57 58 59 6 6.1 6.2 6.3 6.4 6.5 6.6 6.7 6.8 6.9 7 7.1 72 7.3 7.4 7.5 7.6 7.7

Counts vs. Acquisition Time (min)
Mass Spectrum (6d [M+2H]*")

x10 5 |+ Scan (7.091 min) DTC-08-78-1.d

1.4

1.2+

665.341

1

0.8+

0.6+

0.4+

0.2+

0 A

650 652 654 656 658 660 662 664 666 668 670 672 674 676 678 680 682
Counts vs. Mass-to-Charge (m/z)
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Me NH,
[¢] (o] [e] (o] Me o] o o]
H H H H H
HoN N N N N N
N N /}]/ NN /}]/ NN NN " NH,
H H H H H H H H H H
Me 2 (0] o ~ o B Me [¢] B o B
Y Se \r
Me Me
NH, NH

(6e): Prepared according to the general procedure (A) using peptide 1 (100 uM) and CuSOs, L2,
and ((8R,98,138,145)-13-methyl-17-0x0-7,8,9,11,12,13,14,15,16,17-decahydro-6H-
cyclopenta[a]phenanthren-3-yl)boronic acid solution (2 mM) at 37 °C for 3 h. The only
exception is 10% DMF was used instead of 5% EtOH. The quenched reaction mixture was
analyzed using LC-MS Method B. Analytical data for 6e: HRMS (ESI) Mass. calcd. for
C70H111N15013Se [M+2H]*", 724.88. Found [M+2H]*", 724.89.

TIC (6e)

x10 8 |+ TIC Scan DTC-06-278-3.d

4.5 1 1|2 2|3 3
4 L2
3.5 RT (min) % Yield Product ﬂ
3] 2.43 Se,0H (1b)
2.58 Dha (1a)
2.5+ 3.56 Arylation (6e)
2]
1.5
6e
1 1b 1a ﬂ
1l
o

02040608 1 12141618 2 22242628 3 32343638 4 42444648 5 52 54 56 58
Counts vs. Acquisition Time (min)

Expanded TIC with Integration (6¢)

x10 8 |+ TIC Scan DTC-06-278-3.d
2.2

2
1.8+
1.6+
1.4+
1.2+

14

1a 6e
081 1b ﬂ ﬂ
0.6

0.4 ﬂ *45.31 *42.75
0.2 *11.94

22 23 24 25 26 27 28 29 3 31 32 33 34 35 36
Counts vs. Acquisition Time (min)

Mass Spectrum (6e [M+2H]*")

x10 5 |+ Scan (3.563 min) DTC-06-278-3.d
1.3
1.2
1.1

0.94 724.886
0.8+
0.7+
0.6+
0.5
0.4+
0.3+
0.2+

0.1+ L
o . P na A AN .
T T T T T ] T T ] T T ] T ] T T
714 716 718 720 722 724 726 728 730 732 734 736 738 740 742
Counts vs. Mass-to-Charge (m/z)
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(8): Prepared according to the general procedure (A) using peptide 7 (100 uM) and CuSOs, L2,
and (2,6-difluorophenyl)boronic acid stock solution (1 mM) at 37 °C for 1 h. The quenched
reaction mixture was analyzed using LC-MS Method A. Analytical data for 8: HRMS (ESI)
Mass. caled. for Co7HogF2N20O17Se [M+2H]*", 785.32. Found [M+2H]*", 785.32.

TIC (8)
x10 8 |+ TIC Scan DTC-08-109.d
1.441 12
1.2+ L2
14 RT (min) % Yield Product
NA 0 Se,0H (1b)
0.81 NA 0 Dha (1a)
NA 0 Se-Se (1c) 8
064 6.40 99 Arylation (8)
0.4+
0.2 \
0-

05 1 15 2 25 3 35 4 45 5
Counts vs. Acqulsmon Tlme (I’T‘III‘I)

Expanded TIC with Integration (8)

10 105 11 115

x10 8 |+ TIC Scan DTC-08-109.d
1.4+
1.2+
14
0.8+
0.6
0.4 *100.00

0.2+

0

42 44 46 48 5 52 54 56 58 6 62 64 66 68 7 72 74

Counts vs. Acquisition Time (min)
Mass Spectrum (8 [M+2H]*")

76 78 8

x10 5 |+ Scan (6.399 min) DTC-08-109.d

1.1

14
0.9
0.8 785.321
0.7
0.6
0.5+
0.4+
0.3
0.2+
0.1+

0 Ao AR

770 772 774 776 778 780 782 784 786 788 790 792 794 796
Counts vs. Mass-to-Charge (m/z)

798 800 802
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TIC (8)-Different Buffer 0.1 M phosphate (pH = 8)

L2
x10 8 |+ TIC Scan DTC-08-254.d ﬂ
16]' 112 2
1.4 RT (min) % Yield Product 8
121 NA 0 Se,OH (1b)
i 5.44 1 Dha (1a) u
0.8 NA 0 Se-Se (1c)
0.6 6.34 99 Arylation (8) ]
0.4 a
0.2 u
0,
05 1 15 2 25 3 35 4 45 5 55 6 65 7 75 8 85 9 95 10 105 11 115

Counts vs. Acquisition Time (min)

Expanded TIC with Integration (8)-Different Buffer 0.1 M phosphate (pH = 8)

x10 8 |+ TIC Scan DTC-08-254.d
2.5

(9]
|
R - -]

1 1a

*98.70
” u k

*1.30

48 49 5 51 52 53 54 55 56 57 58 59 6 6.1 6.2 6.3 6.4 6.5 6.6 6.7 6.8 6.9 7 7.1 7.2 7.3 7.4 7.5
Counts vs. Acquisition Time (min)

Mass Spectrum (8 [M+H]")-Different Buffer 0.1 M phosphate (pH = 8)

x10 5 |+ Scan (6.343 min) DTC-08-254.d
14

0.9
0.8

0.7+
0.6
0.5

1569.626

0.4
0.3
0.2
0.1

o/

1540 1545 1550 1555 1560 1565 1570 1575 1580 1585 1590 1595 1600 1605 1610
Counts vs. Mass-to-Charge (m/z)
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TIC (8)-Different Concentration of Peptide 10 uM

L2
x10 8 |+ TIC Scan DTC-08-255-REDO.d u
1 12 2
2.5
) RT (min) % Yield Product
5.15 14 Se-Seisomer 2 (1¢')
154 5.44 33 Dha (1a)
5.67 17 Se-Se (1¢)
14 6.34 36 Arylation (8) 1c'1alc 8
§ll
O,

05 1 15 2 25 3 35 4 45 5 55 6 65 7 75 8 85 9 95 10 105 11 115
Counts vs. Acquisition Time (min)

Expanded TIC with Integration (8)-Different Concentration of Peptide 10 uM

x10 7 |+ TIC Scan DTC-08-255-REDO.d

*36.07

14 *14.34 /\ AR
v

46 47 48 49 5 51 52 53 54 55 56 57 58 59 6 61 62 63 64 65 66 67 68 69
Counts vs. Acquisition Time (min)

Mass Spectrum (8 [M+2H]**)- Different Concentration of Peptide 10 pM

%10 4 |+ Scan (6.368 min) DTC-08-255-REDO.d

5
4.5
4 785.309
3.5
34
2.5+
2
1.5+
14
0.5+
0 an AN, Aa AAL

768 770 772 774 776 778 780 782 784 786 788 790 792 794 796 798 800 802 804
Counts vs. Mass-to-Charge (m/z)




J. Am. Chem. Soc. Supporting Information Page S57

Procedure for ImM Reactions

General Procedure (B) for arylation reactions with arylboronic acids
Se 10 mM Cu-L Se

[ 'SR 0.1 M Tris (pH 8.0) [ Ar
peptide + ArB(OH)2 peptide
H,O:EtOH (95:5)
1 mM 10 mM 37°C, 10-60 min

A 20 mL scintillation vial equipped with a stir bar was charged with 3 mL of deionized
H,0, 400 uL of 1.0 M Tris Buffer (pH = 8.0), 400 uL of peptide 1 (10 mM stock solution). A
separate 1.7 mL Eppendorf tube was charged with copper (200 umol), ligand (200 wmol),
arylboronic acid (200 umol), and 1 mL of 200 proof EtOH. The heterogeneous solution was
subjected to sonication for 1 min, vortexed for 30 sec, and 200 uL of the resulting solution was
added to the peptide solution in the 20 mL scintillation vial. The resulting reaction mixture was
capped, and stirred at 800 rpm in 37 °C water bath for the indicated time (10-60 min). The
reaction mixture was quenched with 4 mL of 100 mM aqueous ETDA. The resulting mixture
was centrifuged at 4,000 rpm for 10 min. The supernatant was filtered through a 0.22 um nylon
filter and was subjected to purification by HPLC. We found that the ligands were completely
removed after filtering through nylon filter. For copper removal efficiency using this protocol
see ICP-MS analysis below.

General Procedure for alkylation of selenocysteine

Se. 20 mM TCEP Se\@
pepgje SR . ©/\ Br 0.1 M Tris (pH 8.0) pepgie

H,0:EtOH (95:5)

1mM 10 mM 37 °C, 30 min
A 20 mL scintillation vial was charged with 3 mL of deionized H,O, 400 uL of 1.0 M Tris
Buffer with 200 mM TCEP (pH = 8.0), 400 uL of peptide 1 (10 mM stock solution). A separate
1.7 mL Eppendorf tube was charged with benzylbromide (200 wumol) and 1 mL of 200 proof
EtOH. 200 uL of the resulting solution was added to the peptide solution in the 20 mL
scintillation vial. The resulting reaction mixture was capped, and stirred at 800 rpm in 37 °C
water bath for 30 min. The reaction mixture was diluted with 4 mL of deionized water. The

resulting solution was filtered through a 0.22 um nylon filter and was subjected to purification
by HPLC.
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\ ‘
(e} (o] (o] (o] Me (o] o (o]
H H H H H
H N N N N N N
<N N /\r ~NN /\r ~N ~NN " NH,
H H H H H H H - H H

Me 2 o [e] ~ (o] B Me (o] < (o] <
\’/ Se \r
Me i Me

OMe
(4b): Prepared according to the general procedure (B) using peptide 1 (1 mM) and CuSQOy, L2,
and (4-methoxyphenyl)boronic acid (10 mM) at 37 °C for 10 minutes. The quenched reaction
mixture was analyzed using LC-MS Method A. Analytical data for 4b: HRMS (ESI) Mass. calcd.
for CsoHg7N15013Se [M+H]", 1302.64. Found [M+H]", 1302.64. 4b was obtained as white power
(3.55 mg, 68%) after HPLC purification and lyophlization.
TIC Traces (4b)

x10 7 |+ESITIC Scan Frag=175.0V 066 117 4mL reaction_pOMe_10min.d

B 1]2 2
. _

.| Crude reaction

21 =

x10 7 |*ESI TIC Scan Frag=175.0V 066 117 4mL reaction_pOMe_10min_filtered before HPLC.d

2541 12 2
2,

1.5 . .

-| Filtered solution

0.5

x10 7 |*ESI TIC Scan Frag=175.0V 066 117 pOMe_pure before lyophlization.d

1 112 2
1.5+
1| Purified peptide
0.5
0,

1 2 3 4 5 6 7 8 9 10 11
Counts vs. Acquisition Time (min)

*95.38

*2.51

Mass spectrum (4b)

x10 4 |+ Scan (7.42-7.58 min, 11 Scans) 066 117 4mL reaction_pOMe_10min.d Subtract

4.5+
1302.6403
4,
3.5
3,
2.5
2,
1.5
14
0.5
07 T T T T T T T T T T T
1294 1296 1298 1300 1302 1304 1306 1308 1310 1312
Counts vs. Mass-to-Charge (m/z)
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(4g): Prepared according to the general procedure (B) using peptide 1 (1 mM) and CuSQOy, L2,
and (4-(methoxycarbonyl)phenyl)boronic acid (10 mM) at 37 °C for 1 h. The quenched reaction
mixture was analyzed using LC-MS Method A. Analytical data for 4g: HRMS (ESI) Mass. calcd.
for CeiHi00N160138e [M+2H]*, 665.82. Found [M+2H]*", 665.82. 4g was obtained as white
power (3.91 mg, 74%) after HPLC purification and lyophlization.

TIC Traces (4g)

x10 7 |+ESI TIC Scan Frag=175.0V 066 117 4mL reaction_p-COOMe_60min_crude.d
8’ 12 2

Crude reaction

N S
*9.88
*1.70
P* 88.42

x10 7 |+ESI TIC Scan Frag=175.0V 066 117 4mL reaction_p-COOMe_60min_filtered before HPLC.d

1 1)2 2
5,
4,
3| Filtered solution
2,
1,
0,

x10 7 |+ESI TIC Scan Frag=175.0V 066 117 pCOOMe_pure before lyophlization.d

2] 1 1|2 2
1'*:" Purified peptide
0.5
0,
5 6 7 8 9 10

1 2 3 4
Counts vs. Acquisition Time (min)

Mass spectrum (4g)
x10 5 |+ Scan (7.48-7.66 min, 12 Scans) 066 117 4mL reaction_p-COOMe_60min_crude.d Subtract
1.3

1.2 665.8189
1.1

1
0.9+
0.8+
0.7+
0.6

664.8193

0.5+
0.4+
0.3+
0.2
0.1+ LJ

04 N A A

656 657 658 659 660 661 662 663 664 665 666 667 668 669 670 671 672 673 674

Counts vs. Mass-to-Charge (m/z)
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Me NH,
R e e R R
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(4m): Prepared according to the general procedure (B) using peptide 1 (1 mM) and CuSOs, L2,
and phenylboronic acid (10 mM) at 37 °C for 30 minutes. The quenched reaction mixture was
analyzed using LC-MS Method A. Analytical data for 4m: HRMS (ESI) Mass. calcd. for
CssHo3N 1 5012Se [M+H]", 1272.63. Found [M+H]", 1272.63. 4m was obtained as white power
(3.54 mg, 70%) after HPLC purification and lyophlization.

TIC Traces (4m)

x10 7 |*ESI TIC Scan Frag=175.0V 066 117 4mL reaction_Benzyl_30min_crude.d
g’ 1]2 2

*92.18

Crude reaction

P
*4.98
2.84

x10 7 |*ESI TIC Scan Frag=175.0V 066 117 4mL reaction_Benzyl_30min_filtered before HPLC.d
41 1|2

N

5] Filtered solution

x10 7 |*ESI TIC Scan Frag=175.0V 066 117 Benzyl_pure before lyophlization.d
1 1)2

N

N Purified peptide

1 2 3 4 5 6 7 8 9 10 11
Counts vs. Acquisition Time (min)

Mass spectrum (4m)
x10 4 |+ Scan (7.34-7.51 min, 11 Scans) 066 117 4mL reaction_Benzyl_30min_crude.d Subtract

4.5+
1272.6284
4
3.5+
3
2.5+

2

1.5+

14
0.5 b
o- A

1262 1264 1266 1268 1270 1272 1274 1276 1278 1280 1282 1284
Counts vs. Mass-to-Charge (m/z)
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(4n): Prepared according to the alkylation procedure using peptide 1 (1 mM) and benzylbromide
(10 mM) at 37 °C for 30 minutes. The reaction mixture was analyzed using LC-MS Method A.
Analytical data for 4n: HRMS (ESI) Mass. calcd. for CsoHosN;501,Se [M+H]", 1286.65. Found
[M+H] ", 1286.65. 4n was obtained as white power (3.63 mg, 71%) after HPLC purification and
lyophlization.

TIC Trace (4n):

x10 8 |+ESI TIC Scan Frag=175.0V 066 117 4mL reaction_Benzylbromide_30min_crude.d

1.4]" 112 2

1.2
14

0.8 -
.| Crude reaction

0.4+
0.2+
o

x10 6 |+ESI TIC Scan Frag=175.0V 066 117 4mL reaction_Benzylbromide_pure F40-45.d
1 12 2

4.5+
3.5
254 Purified peptide
1.5+

0.5+

5 6 7
Counts vs. Acquisition Time (min)

Mass spectrum (4n)
x10 4 |+ Scan (7.49-7.66 min, 11 Scans) 066 117 4mL reaction_Benzylbromide_30min_crude.d Subtract
74

6.5 1286.6555
6,

5.5
5,
4.5
4,
3.59
3,
2.5+
2,
1.5
1,
0.5 U

07 T T T T T T T T
1265 1270 1275 1280 1285 1290 1295 1300

Counts vs. Mass-to-Charge (m/z)
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Stability Studies of Functionalized Selenocysteine Peptides

1) Stability in pH = 8.0 buffer

|
Se

H H
N i , N
LFGG N J}( YoLLknk)  OIMTiS(PHB80) 1 pag N Jg( GLLKNK
o)

o) 100 uM 37°Corrt,11 h .
R = Bn (4n) 1a (Dha peptide)
R = 4-MeOPh (4b)
R =Ph (4m)

R = 4-CO.,MePh (49g)

A 0.6 mL tube was charged with 178 uL of deionized H,O, 20 uL of 1.0 M Tris Buffer (pH
8.0, 2 uL of peptide (10 mM stock solution). The resulting reaction mixture was capped and
incubated in 37 °C water bath or was left at room temperature for 11 hours. 5 uL of the crude
reaction mixture was quenched by addition of 200 uL of 50% A: 50% B and was subjected to
LC-MS analysis Method E.

100
37C “RT

80

60

2
©
£
o 40
20
0 T T T ]
\)@ /@OMe .@ /@COOMe
4n 4b 4m 49
3
37C “RT
2
g
©
£
o

[y

4n 4b 4m 49
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pH 8.0, 37°C, 11 hours pH 8.0, rt, 11 hours
at 1_11hrs_37C_reaction B.d - 27 repeat 1_11hrs_RT_reaction B.d -
4n g N
at 1_11hrs_37C_reaction C.d 27 repeat 1_11hrs_RT_reaction C.d
at 1_11hrs_37C_reaction D.d 27 repeat 1_11hrs_RT_reaction D.d
4m
J\f " ,_‘_,AL
at 1_11hrs_37C_reaction E.d 27 repeat 1_11hrs_RT_reaction E.d
249 v 9
255 3 35 4 45 2 255 3 35 4 4.5
Counts vs. Acquisition Time ( Counts vs. Acquisition Time

2) Stability in pH = 10.0 buffer

|
Se

H H
N N
LFGG N J}( YGLLKNK OTMCAPS (pH10.0) () pag N Jg( YGLLKNK
o)

o) 100 uM 37°Corrt,11 h .
R = Bn (4n) 1a (Dha peptide)
R = 4-MeOPh (4b)
R =Ph (4m)

R = 4-CO,MePh (49)

A 0.6 mL tube was charged with 178 uL of deionized H,O, 20 uL of 1.0 M CAPS Buffer
(pH 10.0), 2 uL of peptide (10 mM stock solution). The resulting reaction mixture was capped
and incubated in 37 °C water bath or was left at room temperature for 11 hours. 5 uL of the
crude reaction was quenched by addition of 200 uL of 50% A: 50% B and was subjected to LC-
MS analysis Method E.
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3) Stability under oxidative conditions

|
Se

’ 10 MM H,0, ’
N 0.1 M Tris (pH 8.0 N
LFGG N GLLKNK SPH80) rga N GLLKNK
o)

O 1oum t _
R = Bn (4n) 1a (Dha peptide)
R = 4-MeOPh (4b)
R =Ph (4m)
R = 4-CO,MePh (4g)

A 300uL LC-MS vial was charged with 158 uL of deionized H,O, 20 uL of 1.0 M Tris
Buffer (pH = 8.0), 2 uL of peptide (I mM stock solution), 20 uL of H,O, (100 mM stock
solution in water). The resulting reaction mixture was capped and was monitored by LC-MS
(Method E).

128 Repeat 4 '8 Repeat 28_10min.d 7066 128 Repeat 2C_1omin
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ICP-MS

We thank Aldo Rancier (Merck) for the copper ICP-MS analysis of purified peptides 4b, 4m,
and 4g. The analysis was run on an Aglient 7700 series ICP-MS. This evaluation helped quantify
the copper concentration (ppm) in each of the purified Sec arylation products. For each of the
purified peptides, a 20 uL of stock solution (10 mM in water) was diluted with 1 mL of
phosphate buffer saline (PBS). The sample was lyophilized, re-dissolved in 80% nitric acid, and
analyzed by ICP-MS. The results obtained are summarized in the following table.

Sample Lyophilized Mass | Cu concentration
4b 10.4 mg 38 ppm
4m 10.3 mg 34 ppm
4g 10.3 mg 34 ppm

Listed below are the calculations for the copper removal efficiency.

4b
[Mass of Cu in the lyophilized sample] = (10.4 mg)*(38 ppm) = 0.40 ug
[Mass of peptide in the lyophilized sample] = (20 uL)*(10 mM)*(1301.64 g/mol) = 0.26 mg
Copper concentration in the lyophilized sample (per peptide mass) is:
[Cu concentration in the lyophilized sample] = (0.40 ug)/(0.26 mg) = 1538 ppm
Copper remaining in the total purified peptide is:
[Mass of Cu remaining] = (3.55 mg)*(1538 ppm) = 5.46 ug
Total copper added into the crude reaction is:
[Mass of total Cu] = (40 wmol)*(63.546 g/mol) = 2.54 mg
Copper removal efficiency = 1-[Mass of copper remaining]/[Mass of total Cu] = 1-(5.46
ug)/(2.54 mg) = 99.8%

4m
[Mass of Cu in the lyophilized sample] = (10.3 mg)*(34 ppm) = 0.35 ug

[Mass of peptide in the lyophilized sample] = (20 uL)*(10 mM)*(1271.63 g/mol) = 0.26 mg
Copper concentration in the lyophilized sample (per peptide mass) is:
[Cu concentration in the lyophilized sample] = (0.35 ug)/(0.26 mg) = 1346 ppm

Copper remaining in the total purified peptide is:
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[Mass of Cu remaining] = (3.54 mg)*(1346 ppm) = 4.76 ug
Total copper added into the crude reaction is:
[Mass of total Cu] = (40 wmol)*(63.546 g/mol) = 2.54 mg

Copper removal efficiency = 1-[Mass of copper remaining]/[Mass of total Cu] = 1-(4.76
ug)/(2.54 mg) = 99.8%

[Mass of Cu in the lyophilized sample] = (10.3 :‘I;gg)*(34 ppm) =0.35 ug

[Mass of peptide in the lyophilized sample] = (20 uL)*(10 mM)*(1329.64 g/mol) = 0.27 mg
Copper concentration in the lyophilized sample (per peptide mass) is:

[Cu concentration in the lyophilized sample] = (0.35 ug)/(0.27 mg) = 1296 ppm

Copper remaining in the total purified peptide is:

[Mass of Cu remaining] = (3.91 mg)*(1296 ppm) = 5.07 ug

Total copper added into the crude reaction is:

[Mass of total Cu] = (40 wmol)*(63.546 g/mol) = 2.54 mg

Copper removal efficiency = 1-[Mass of copper remaining]/[Mass of total Cu] = 1-(5.07
ug)/(2.54 mg) = 99.8%
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