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Table S1. Preparation of the palladacycles

Entry Substrate Palladacycle Yield (%)| Entry Substrate Palladacycle Yield (%)
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#Palladacycle was prepared using either Procedure A or B; see Experimental section for details.
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Table S2. Evaluation of palladacycle stability in PBS buffer by *H NMR®

Entry Palladilcycles Solvent Stability
1 CTEO%OB 53’)/05%5@3;5 Stable for 24 h
.
2 ;dgoa 53’)/05%5@3;5 Stable for 24 h
.
3 @ 53%’&2336 Stable for 24 h
; ** S0PBS | g for2ai
5 @[ st omso.g, | Stablefor2an
6 55’3/(?%0'\323;5 Stable for 24 h
7 5?/05()[/;)“32335 Stable for 24 h
8 52/05?52335 Stable for 24 h
9 52/%’,\';23;6 Stable for 24 h
10 5305%’&23;6 Stable for 24 h
11 5305%’&23;6 Stable for 24 h
12 53050{;’52336 Stable for 24 h
13 Goﬁ/f)’%&z%:jeb Stable for 24 h

2Sample concentration was 1 mM. ” Due to limited solubility, DMSO-ds content was increased to 60%.
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Figure S1. Time course of *H NMR spectra of the palladacycles in deuterated PBS at 10 min, 12
hours, and 24 hours.
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Figure S2. Structural analysis of the cross-coupling product derived from palladacycle 9 via
trypsinization followed by LC-MS. (a) Scheme showing the bioconjugation reaction with Ub-
Hpg and the subsequent trypsin digestion and LC-MS analysis of the digested fragments. (b) The
LC-MS chromatogram and mass spectrum showing the positive identification of the C-terminal
fragment containing the styrenyl moiety.
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Figure S3. (a) 'H NMR of the biotin-containing palladacycle dissolved in DMSO-ds. (b)
Electrospray mass spectrum of the biotin-containing palladacycle showing the desired mass:
calcd for [M/2 - OTf]" 643.14, found 643.3.
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General Information

Solvents and chemicals were purchased from commercial sources and used directly without
further purification. Flash chromatography was performed with SiliCycle P60 silica gel (40-63
um, 60A)."H NMR spectra were recorded with Inova-300, -400 or -500 MHz spectrometers and
chemical shifts were reported in ppm using either TMS or deuterated solvents as internal
standards (CDCl3, 7.26; DMSO-dg, 2.50). Multiplicity was reported as follows: s = singlet, d =
doublet, t = triplet, g = quartet, m = multiplet, brs = broad singlet. *C NMR spectra were
recorded at 75 MHz, and chemical shifts were reported in ppm using the deuterated solvents as
internal standards (CDCl3, 77.0; DMSO-dg, 39.5). Electrospray LC-MS analysis was performed
using a Finnigan LCQ Advantage lonTrap mass spectrometry coupled with a Surveyor HPLC
system. Protein liquid chromatography was performed using a Phenomenex Jupiter C4 column
(5 um, 300 A, 2.00 x 50 mm) with a flow rate of 200 uL/min and a linear gradient of 10-90%
ACN/H,0 containing 0.1% HCOOH. High resolution mass spectrometry was performed on a
Bruker solariX XR Fourier transform ion cyclotron resonance mass spectrometer (FT-ICR-MS).

General procedure for the preparation of palladacycles 5-9, 11-19 (Procedure A)

N N R Pd(OAc),, TFOH LN HYRZ
=~ O DCE, rt, 30 min P,
substrate Tfo\/'z

To a 5 mL vial was sequentially added Pd(OAc), (22.4 mg, 0.1 mmol), substrate (0.2 mmol),
and DCE (0.5 mL). The vial was stirred at room temperature for 5 min and then triflic acid (18
pL, 0.2 mmol) was added. The reaction mixture was stirred at room temperature under open air
for 30 min. The reaction mixture was filtered and washed with DCE and dioxane to give the
desired palladacycle product.

General procedure for the preparation of palladacycles 3, 4, 20 and 21 (Procedure B)

) Y. _R?
N Y\[rR Pd(OAC),, TIOH or TSOH_ 1. Ny Y[
RVt 0§ Dioxane, rt, 10 h A X=OTfor OTs
¥ i Y =NHor O
Substrate N2

A solution of Pd(OACc); (11.2 mg, 0.05 mmol) in dioxane (400 pL) was added triflic acid (5.3 pL,
0.06 mmol) or tosylic acid (0.06 mmol), and substrate (0.05 mmol). The mixture was stirred for
10 h at room temperature. Afterwards, the mixture was either filtered or concentrated to afford
the desired palladacycle.

Palladacycles 1, 21! and 6% were prepared as reported previously.
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Di-p-trifyloxy-bis (2-pivalamido-phenyl-2C,0O)dipalladium(ll) (3) (Table 1,
entry 3): The title compound was obtained as a yellow solid in 76% yield
according to general procedure B: *H NMR (DMSO-ds, 300 MHz) 6 10.9 (s, 1H),
7.57 (d, J = 7.5 Hz, 1H), 7.27 (d, J = 7.5 Hz, 1H), 7.19 (t, J = 7.2 Hz, 1H), 7.02 (t,
J = 7.2 Hz, 1H), 1.37 (s, 9H); *C NMR (DMSO-ds, 75 MHz) ¢ 176.9, 134.7,

132.2, 126.8, 125.4, 121.3, 121.1 (g, *Jc.r = 320.3 Hz), 118.8, 27.7; *F NMR (DMSO-ds, 282.4
MHz) 6 -77.8; HRMS (ESI) calcd for C13H17N,0Pd [M/2 - (OTf) + (CH3sCN)]* 323.0376, found

323.0375.

Me

Di-p-tosyloxy-bis(3,3-dimethylureido-phenyl-2C,O)dipalladium(ll)  (4)
(Table 1, entry 4): The title compound was obtained as a yellow solid in 87%

H N‘Me
WO/ yield according to general procedure B: *H NMR (DMSO-ds, 300 MHz) ¢

Pd__,
J %
TsO>/ 5

4

9.51 (s, 1H), 7.47 (d, J = 7.5 Hz, 2H), 7.38 (d, J = 8.0 Hz, 1H), 7.13-7.00 (m,
4H), 7.38 (t, J = 8.0 Hz, 1H), 3.09 (s, 6H), 2.26 (s, 3H); *C NMR (DMSO-dg,
75 MHz) § 156.4, 146.1, 138.1, 136.3, 134.4, 128.5, 126.5, 125.9, 123.9,

123.3, 118.4, 37.9, 21.2; MS (ESI) calcd for C1;H14N3OPd [M/2 - (OTs) + (CH3sCN)]* 310.0172,
found 310.0167.

Tfo%/Q Di-u-tosyloxy-!ois(2-benzoyloxy-phen¥I-2C,O)dipalladium.(l I).(5) (Tab!e 1,

P entry 5): The title compound was obtained as a yellow solid in 51% vyield
@E Q according to general procedure A: *H NMR (DMSO-ds 300 MHz) ¢ 8.31 (d,
OJ\© J=75Hz, 2H), 7.78 (t, J = 7.5 Hz, 1H), 7.65 (t, J = 7.5 Hz, 2H), 7.43 (d, J

5 = 7.5 Hz, 1H), 7.20 (t, J = 7.5 Hz, 1H), 7.12-7.00 (m, 2H); *C NMR

(DMSO-ds, 300 MHz) ¢ 165.7, 153.5, 136.5, 134.5, 132.1, 130.5, 129.9,

129.5, 127.0, 126.2, 122.9; *F NMR (DMSO-dg, 282.4 MHz) 6 -77.8; HRMS (ESI) calcd for
C1sH12NO2Pd [M/2 - (OTF) + (CH3CN)]* 343.9903, found 343.9897.

Di-p-trifyloxy-bis(2-(dimethylcarbamoyl)oxy-phenyl-2C,0) dipalla-

yellow solid in 73% vyield according to general procedure A: *H NMR

@EOTN\MG dium(i1) (6)> (Table 1, entry 6): The title compound was obtained as a

(DMSO-ds, 500 MHz) & 7.36 (d, J = 7.5 Hz, 1H), 7.14 (t, J = 7.5 Hz, 1H),
7.03 (t, J = 7.5 Hz, 1H), 6.89 (d, J = 7.5 Hz, 1H), 3.25 (s, 3H), 3.02 (s, 3H).

Di-p-trifyloxy-bis(2-ethoxycarbonylamino-phenyl-2C,O)dipalladium(l1) (7)
(Table 1, entry 7): The title compound was obtained as a yellow solid in 75%
yield according to general procedure A: *H NMR (DMSO-dg 300 MHz) ¢ 10.8
(s, 1H), 7.38 (d, J = 8.0 Hz, 1H), 7.10-6.97 (m, 2H), 6.91 (t, J = 8.0 Hz, 1H),
432 (g, J = 7.2 Hz, 2H), 1.32 (t, J = 7.2 Hz, 3H); **C NMR (DMSO-ds, 75 MHz)
6 156.5,138.2, 134.9, 126.7, 124.9, 124.2, 121.1 (q, *Jc.r = 320.6 Hz), 119.0,
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63.6, 14.9; °F NMR (DMSO-ds, 282.4 MHz) 6 -77.8; HRMS (ESI) calcd for C11H13N,0,Pd
[M/2 - (OTf) + (CHsCN)]* 311.0012, found 311.0008.

N ogt dipalladium(ll) (8) (Table 1, entry 8): The title compound was obtained as a

O \lg black solid in 60% yield according to general procedure A: *H NMR (DMSO-
Pd_ ds 500 MHz) § 9.75 (s, 1H), 7.88 (d, J = 8.0 Hz, 1H), 7.83 (d, J = 7.5 Hz, 1H),
0N 7.63-7.60 (m, 2H), 7.50-7.43 (m, 2H), 4.26 (brs, 2H), 1.35 (brs, 3H); *C

8 NMR (DMSO-dg, 75 MHz) ¢ 156.9, 136.2, 135.2, 132.8, 132.1, 130.1, 128.3,

126.3, 125.9, 125.6, 122.6, 61.5, 15.2; °F NMR (DMSO-ds, 282.4 MHz) ¢ -77.8; HRMS (ESI)

calcd for C1sHisNoO,Pd [M/2 - (OT) + (CHsCN)]* 361.0168, found 361.0174.

O Di-p-trifyloxy-bis(1-(ethoxycarbonylamino)naphthalen-2-yl-2C,0)

§ Di-p-trifyloxy-bis(2-methoxycarbonylamino-phenyl-2C,O)dipalladium(I1)

@[ YOMe (9) (Table 2, entry 1): The title compound was obtained as a yellow solid in 80%
,/Ddi? yield according to general procedure A: *H NMR (DMSO-ds, 300 MHz) § 10.7
O/, (s, 1H), 7.37 (d, J = 7.5 Hz, 1H), 7.12-7.03 (m, 2H), 6.98-6.93 (m, 1H), 3.85 (s,
9 3H; *C NMR (DMSO-ds, 75 MHz) & 156.7, 138.7, 134.9, 126.7, 125.8, 124.2,

121.1 (g, YJcr = 320.6 Hz), 119.6, 54.2; **F NMR (DMSO-ds, 282.4 MHz) 6 -
77.8; HRMS (ESI) calcd for CyoH1iN,O.Pd [M/2 - (OTf) + (CH3CN)]* 296.9855, found
296.9850.

CL,

H Di-p-trifyloxy-bis(2-isopropoxycarbonylamino-phenyl-2C,0) dipalla-

NYOYMe dium(ll) (10) (Table 2, entry 2): The title compound was obtained as a

Me black solid in 80% vyield according to general procedure A: *H NMR

TfO., (DMSO-dg, 300 MHz) 6 10.7 (s, 1H), 7.37 (d, J = 7.8 Hz, 1H), 7.10-6.97

10 (m, 2H), 6.90 (t, J = 7.8 Hz, 1H), 5.0 (m, 1H), 1.33 (d, J = 6.3 Hz, 6H); *C

NMR (DMSO-dg, 75 MHz) ¢ 156.2, 137.9, 134.9, 126.7, 124.3, 124.2,

119.0, 72.0, 22.4; F NMR (DMSO-ds, 282.4 MHz) ¢ -77.8; HRMS (ESI) calcd for
C12H15N,0,Pd [M/2 - (OTf) + (CH3CN)]* 325.0168, found 325.0162.

~U

0
he
2

H Palladacycle 11 (Table 2, entry 3): Following general
@jNYO\/\O/\/O\/\OMe procedure B, the mixture was concentrated and dried
pa©, under vacuum to give the title compound as a black solid
Tfo’\?‘z " in 90% yield: *H NMR (DMSO-ds, 300 MHz) 6 10.7 (s,

1H), 7.38 (d, J = 8.0 Hz, 1H), 7.11-7.03 (m, 2H), 6.98-
6.95 (m, 1H), 4.41 (m, 2H), 3.72 (m, 2H), 3.64-3.48 (m, 6H), 3.42 (m, 2H), 3.24 (m, 3H); **C
NMR (DMSO-ds, 75 MHz) ¢ 156.4, 138.5, 134.9, 126.7, 125.7, 124.3, 119.6, 71.7, 70.2(2C),
70.1, 68.8, 66.8, 66.6, 21.5; *F NMR (DMSO-dg, 282.4 MHz) ¢ -77.8; HRMS (ESI) calcd for
C14H20NOsPd [M/2 - (OTF)]* 388.0376, found 388.0378.
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B g Di-p-trifyloxy-bis(5-methoxy-2-ethoxycarbonylamino-phenyl-2C,0)

C[ hd dipalladium(ll) (12) (Table 2, entry 4): The title compound was obtained

MeO P g as a yellow solid in 70% yield according to general procedure A: *H NMR

'\/'2 (DMSO-dg, 300 MHz) ¢ 10.5 (s, 1H), 6.96 (s, 1H), 6.91 (d, J = 8.4 Hz,

12 1H), 6.68 (d, J = 8.4 Hz, 1H), 4.29 (q, J = 6.9 Hz, 2H), 3.68 (s, 3H), 1.30

(t, J = 6.9 Hz, 3H); *C NMR (DMSO-ds, 75 MHz) J 156.5, 155.1, 131.5,

126.3, 121.1 (q, YJc.r = 320.6 Hz), 119.9, 119.4, 112.1, 63.6, 55.7, 14.9; *°F NMR (DMSO-dj,

282.4 MHz) ¢ -77.8; HRMS (ESI) calcd for C1,H1sN,03Pd [M/2 - (OTf) + (CH3CN)]* 341.0118,
found 341.0125.

d
TfO

H Di-p-trifyloxy-bis(4, 5-dimethoxy-2-methoxycarbonylamino-phenyl-
Meom'\'\moa 2C,O)dipalladium(ll) (13) (Table 2, entry 5): The title compound was

MeO F’d(i obtained as a black solid in 30% yield according to general procedure A:
TO_/, 'H NMR (DMSO-ds, 300 MHz) ¢ 10.4 (s, 1H), 6.99 (s, 1H), 6.71 (s, 1H),
13 4.31 (g, J = 6.9 Hz, 2H), 3.69 (s, 3H), 3.67 (s, 3H), 1.31 (t, J = 7.2 Hz, 3H);

3C NMR (DMSO-ds, 75 MHz) § 156.4, 147.8, 144.7, 130.8, 121.1 (q, J = 320.6 Hz), 117.1,
112.8, 107.2, 63.6, 56.3, 55.9, 14.9; %F NMR (DMSO-ds, 282.4 MHz) ¢ -77.8; HRMS (ESI)
calcd for C13H17N204Pd [M/2 - (OTH) + (CHsCN)]" 371.0223, found 371.0226.

H Di-p-trifyloxy-bis(4-methoxy-2-methoxycarbonylamino-phenyl-2C,0)

N_-OMe dipalladium(ll) (14) (Table 2, entry 6): The title compound was

Meo@[mo, obtained as a yellow solid in 65% yield according to general procedure A:

de\z 'H NMR (DMSO-ds, 300 MHz) J 10.4 (s, 1H), 6.98-6.90 (m, 2H), 6.68 (d,

14 J = 8.1 Hz, 1H), 3.84 (s, 3H), 3.68 (s, 3H); *C NMR (DMSO-ds, 75

MHz) 6 156.8, 155.1, 132.0, 126.7, 121.1 (g, J = 320.6 Hz), 120.3, 119.5,

112.0, 55.7, 54.1; F NMR (DMSO-dg, 282.4 MHz) 6 -77.8; HRMS (ESI) calcd for
C11H13N,03Pd [M/2 - (OTf) + (CHsCN)]* 326.9961, found 326.9957.

H Di-p-trifyloxy-bis(5-methyl-2-methoxycarbonylamino-phenyl-2C,0)
/@EN\H/OMe dipalladium(l1) (15) (Table 2, entry 7): The title compound was obtained
Me Pdg as a yellow solid in 75% yield according to general procedure A: *H NMR
IO, (DMSO-ds, 300 MHz) ¢ 10.4 (s, 1H), 7.17 (d, 1H), 6.96 (d, J = 7.8 Hz,

15 1H), 6.88 (d, J = 7.8 Hz, 1H), 3.84 (s, 3H), 2.20 (s, 3H); *C NMR

(DMSO-dg, 75 MHz) ¢ 156.7, 136.2, 135.1, 133.2, 127.3, 126.1, 119.4,
54.1, 21.0; *F NMR (DMSO-ds, 282.4 MHz) 6 -77.8; HRMS (ESI) calcd for Cy1H13N,0,Pd
[M/2 - (OTf) + (CHsCN)]* 311.0012, found 311.0016.

H Di-p-trifyloxy-bis(4-methyl-2-methoxycarbonylamino-phenyl-2C,0)

Me NTOMe dipalladium(I1) (16) (Table 2, entry 8): The title compound was obtained

\C[Pdo as a black solid in 45% yield according to general procedure A: *H NMR
Tfo'\,;

16 S16



(DMSO-ds 300 MHz) & 10.5 (s, 1H), 7.23 (d, J = 7.5 Hz, 1H), 6.89 (s, 1H), 6.73 (d, J = 7.5 Hz,
1H), 3.84 (s, 3H), 2.20 (s, 3H): C NMR (DMSO-ds, 75 MHz) & 156.8, 138.2, 135.9, 134.6,
125.2, 121.2, 120.0, 54.4, 20.7; **F NMR (DMSO-ds, 282.4 MHz) ¢ -77.8; HRMS (ESI) calcd
for C11H13N202Pd [M/2 - (OTf) + (CH30N)]+ 311.0012, found 311.0016.

H Di-p-trifyloxy-bis(5-fluoro-2-methoxycarbonylamino-phenyl-2C,0)
/@:NTOMG dipalladium(l1) (17) (Table 2, entry 9): The title compound was obtained
F

e as a yellow solid in 72% vyield according to general procedure A: *H NMR
de\,,\; (DMSO-ds, 300 MHz) 6 10.4 (s, 1H), 7.33 (t, J = 8.4 Hz, 1H), 7.12 (dd, J =
17’ 8.7, 2.4 Hz, 1H), 6.77 (td, J = 8.7, 2.4 Hz, 1H), 3.81 (s, 3H); *C NMR

(DMSO-ds, 75 MHz) 6 161.7 (d, *Jc.r = 238.1 Hz), 156.1, 140.8 (d, *Jc.r =
9.2 Hz), 135.8 (d, *Jc.r = 9.2 Hz), 121.1 (q, “Jc.r = 320.6 Hz), 120.1, 110.2 (d, c.r = 20.6 Hz),
106.5 (d, 2Jc.r = 25.2 Hz), 53.7; *°F NMR (DMSO-ds, 282.4 MHz) ¢ -77.8, -118.1; HRMS (ESI)
calcd for C1oH10FN20,Pd [M/2 - (OTF) + (CH3CN)]* 314.9761, found 314.9765.

H Di-p-trifyloxy-bis(4-fluoro-2-methoxycarbonylamino-phenyl-2C,0)

F NTOMe dipalladium(I1) (18) (Table 2, entry 10): The title compound was obtained

\©:Pd0, as a yellow solid in 70% yield according to general procedure A: *H NMR

de\,z (DMSO-ds 500 MHz) 6 10.5 (s, 1H), 7.21 (dd, J = 10.0, 3.0 Hz, 1H), 7.09

18" (dd, J = 9.0, 5.5 Hz, 1H), 6.96 (td, J = 8.5, 3.0 Hz, 1H), 3.86 (s, 3H); **C

NMR (DMSO-ds, 75 MHz) ¢ 157.3 (d, Jcr = 243.8 Hz), 156.7, 135.6,

128.2, 121.1 (q, “Jcr = 320.6 Hz), 120.8 (d, 2Jc.r = 21.8 Hz), 120.3, 113.1 (d, *Jc.r = 21.8 Hz),

54.2; F NMR (DMSO-ds, 282.4 MHz) ¢ -77.8, -118.3; HRMS (ESI) calcd for C1oH10FN20,Pd
[M/2 - (OTf) + (CH3CN)]* 314.9761, found 314.9766.

H Di-p-trifyloxy-bis(5-chloro-2-methoxycarbonylamino-phenyl-2C,0)
/@NTOM‘E dipalladium(ll) (19) (Table 2, entry 11): The title compound was obtained
Cl Pdg as a yellow solid in 60% yield according to general procedure A: *H NMR
O/, (DMSO-dg, 300 MHz) 6 10.5 (s, 1H), 7.38 (s, 1H), 7.13 (m, 2H), 3.83 (s,

19" 3H); 3C NMR (DMSO-ds, 75 MHz) § 156.5, 138.4, 133.8, 128.0, 127.0,
126.3, 120.5, 54.1; °F NMR (DMSO-ds, 282.4 MHz) & -77.8; HRMS (ESI)
calcd for C1oH1CIN,O,Pd [M/2 - (OTs) + (CHsCN)]* 330.9466, found 330.94609.

)
N L ogt 1) SOCh, DMF(cat), DCM

2) 2,4-dimethyl-1H-pyrrole, DCM Pd(OAC),, TFOH
T .

3) Et;N, Et,O-BF;3 dioxane

COCH




To a slurry of 4-(ethoxycarbonyl)amino-benzoic acid in 4 mL DCM, 1 mL thionyl chloride was
added dropwise at 0°C under argon, followed by the addition of 6 uL. DMF. This mixture was
stirred at room temperature for 4 h and a clear solution was obtained. The solvent and excess
amount of thionyl chloride was removed under reduced pressure to afford a yellow solid. The
yellow solid was re-dissolved in 10 mL DCM, and to the solution was added 2, 4-dimethyl
pyrrole under argon. After stirring at room temperature for 4 h, the reaction mixture was cooled
to 0°C, and EtzN and BF3-OEt, was added at 0°C. The mixture was stirred overnight at room
temperature under argon. Afterwards, the solvent was removed under reduced pressure and the
residue was purified through column chromatography on silica gel (1:2 hexanes/DCM) to afford
an orange powder 20a (210 mg, 26% yield): *H NMR (CDCls, 300 MHz) J 7.54 (d, J = 7.8 Hz,
2H), 7.21 (d, J = 7.8 Hz, 2H), 6.77 (s, 1H), 5.98 (s, 2H), 4.26 (g, J = 6.9 Hz, 2H ), 2.56 (s, 6H),
1.43 (s, 6H), 1.33 (t, J = 6.9 Hz, 3H); *C NMR (CDCl;, 75 MHz) ¢ 155.4, 153.4, 143.1, 141.4,
138.8, 131.6, 129.6, 128.8, 121.2, 118.7, 61.5, 14.6, 14.5; >F NMR (DMSO-dg, 282.4 MHz) 6 —
146.1 (g, J = 32.7 Hz); HRMS (ESI) calcd for C,HBF,N3NaO, [M+Na]" 434.1827, found
434.1828.

Following the general procedure B, a solution of Pd(OAc), (11.2 mg, 0.05 mmol) in dioxane
(400 pL) was added triflic acid (5.3 pL, 0.06 mmol), followed by N-phenylcarbamate (0.05
mmol). The mixture was stirred at room temperature for 10 h. Afterward, the mixture was
filtered and washed with dioxane (300 uL) to afford palladacycle 20 as a brown powder (11 mg,
17% yield): '"H NMR (DMSO-ds, 300 MHz) ¢ 11.0 (s, 1H), 7.24 (m, 2H), 7.08 (d, J = 7.8 Hz,
1H), 6.14 (s, 1H), 4.37 (q, J = 6.9 Hz, 2H), 2.42 (s, 6H), 1.39 (s, 6H), 1.34 (t, J = 6.6 Hz, 3H);
3¢ NMR (DMSO-dg, 75 MHz) 6 156.5, 155.1, 143.4, 142.5, 138.9, 133.8, 131.3, 129.1, 126.1,
125.0, 121.6, 118.4, 64.0, 14.9, 14.7, 14.6; *°F NMR (DMSO-dg, 282.4 MHz) § -77.8, -127 (brs);
HRMS (ESI) calcd for Ca4Ho6BF2N402Pd [M/2 - (OTf) + (CH3CN)]" 557.1152, found 557.1185.

g : :
NH mPEG(5000)-SCM N N oM
PN ol_~@ O © )
0 O%\/ >;/\NH3(8 DCM, DIEA (o) (6] n
|

rt, 10 h

21a

H H
Pd(OAc),, TFOH Nj]/o\/\o/\/ Nﬁow%o'\"e
—_—m n
dioxane, rt, 10 h Pd o o
1Y
TfO., 21

2

A solution of 2-(2-((phenylcarbamoyl)oxy)ethoxy)ethanaminium chloride (4.9 mg, 0.2 mmol),
MPEG-SCM (~5 kDa; 30 mg, 0.006 mmol) and DIEA (15 pL) in 2 mL DCM was stirred at room
temperature for 10 h. The solvent was removed under the reduced pressure, and the residue was
purified through preparative HPLC to give the PEGylated carbamate 21a as a white solid (10 mg,
30% yield): *H NMR (CDCl5 500 MHz) ¢ 8.20 (brs, 1H), 7.45 (d, J = 7.2 Hz, 2H), 7.31 (t, J =
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7.2 Hz, 2H), 7.24 (brs, 1H), 7.07 (t, J = 7.0 Hz, 1H), 4.34-4.30 (m, 2H), 4.03 (s, 3H), 3.81 (m,
2H), 3.79-3.56 (m, 428H), 3.52 (m, 4H), 3.40 (s, 3H).

Palladacycle 21: Following the general procedure B, a solution of Pd(OAc); (0.4 mg, 1.8 umol)
in dioxane (200 puL) was added triflic acid (0.2 pL, 2.1 umol) and 21a (10 mg, 1.8 umol). After
stirring at room temperature for 10 h, the solvent was removed under the reduced pressure. The
desired palladacycle was obtained as a sticky black solid after drying under vacuum overnight:
'H NMR (DMSO-ds, 400 MHz) 6 11.7 (s, 1H), 7.60 (m, 1H), 7.35 (d, J = 7.0 Hz, 1H), 7.05 (m,
1H), 6.95 (m, 1H), 4.37 (m, 2H), 3.82 (s, 2H), 3.80-3.10 (m, 265H).

Expression and purification of Hpg-encoded ubiquitin (Ub-Hpg)

Ub-Hpg was expressed and purified as described previously.® Finally, the protein was desalted
to 1xPBS buffer and concentrated to 0.14 mM .

General procedures for the reaction of palladacycles with Ub-Hpg (for Table 1, Table 2,
Figure 1 and Figure 2).

To a 0.6-mL microcentrifuge tube was added 48 pL PBS buffer solution and Ub-Hpg (0.9 pL,
0.14 mM). Then the palladacycle stock solution (2 pL, 0.25 mM in DMSO) was added under
vigorous stirring at room temperature. After reacted for the indicated time, the samples were
immediately quenched with 10 pL of 3-mercaptopropanoic acid (4% v/v in water) and injected
into LC-MS for analysis.

Final concentration of this reaction before quenching:
Ub-Hpg: 2.5 uM

Palladacycle: 10 uM

DMSO: 4%

Buffer: 1 x PBS, pH =7.4

Reference:

[1] Cheng, G.; Lim, R. K.; Li, N.; Lin, Q. Chem. Commun. 2013, 49, 6809.
[2] John, A.; Nicholas, K. M. J. Org. Chem. 2012, 77, 5600.
[3] Li, N.; Lim, R. K.; Edwardraja, S.; Lin, Q. J. Am. Chem. Soc. 2011, 133, 15316.
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'H NMR and **C NMR Spectra
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Sample directory:
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LC-MS Data

Ub-Hpg

LC-MS
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Table 1, entry 1 (10 s)
LC-MS
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Table 1, entry 1 (3 min)
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Table 1, entry 2 (10 s)

RT: 0.00-20.00

LC-MS

NL:
B8.19E8
TICF:
MS 3-24e

100
80
80
8 70
2 e
2 =
%43
2 20
20
10 412 448 297 538 B4 524 575 2 =
12 E 3¢ ZoB75 1009 1072 1147 1210 1301 13.61 1421 1476 1548 1715 1789 18.48 19.13 18.91
S e e e B L e A L B L M e B EEm e
0 2 3 5 & 7 12 5 & 17
Time (min)
Charge ladder
<
©
s
o
=
=i <
1.3E+007 [
1 T ‘g
?
J i &
4 C.
. [=)
1.0E+0074 b
1 7
1 o
)
E ¥
@ = @
T.6E+0064 o ] -
-0? g T 2 = =
! = -
% 1 ¥ f: -H g T
=1
= i . + )
= R ¥
= ft - M om
5. 1E+006- gl P
s - 3y
J o ! .
] L - g
Em I Iz} © o ]
B oo =3 - -
B u‘*_"ﬁ ¥ :! : ,: T
2.5E+006 ¥ Elleg|llh 5 H L - O Lop R
qng ] o i - 3_ ﬁ o ¥ o o ¥
1 b §§ ¥ 3 + bl ¥ Tos =
TR ~ L 4 > - = @ o
1 W?% 9 ™ L n P @ 5 %
1 %1 F 5 k* g 3[ 5
0. 0+ 000 pampcacssisal A LA Wt )] LN . S .LM"“. .
500 8500 1100 15393 1639 1939
m'z
Deconvoluted mass
o
g
)
5. 3E+007
i Ub-Hpg —»
4. 3E+007
J -
g
3.2E+007 3
o
2 J
5
1]
@ J
i)
b= 4
5 <4— Product
2. 1E+007
J -
1. 1E+007 5
L 1E+007 i o
] i g
_ Ve Ta
S
0. 0E+000 T T f T T T T

G310

8510

8710
Mass (Da)
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Table 1, entry 2 (3 min)
LC-MS

RT: 0.00-14.88

956 ML:
100 9.82 2.73EE
50 TICF.
o Mz
83 B

24 3min

Relative Abundance
o

40

20

20

10 407 436 477
027 096 165 227 294 332 387
L e e e e e L B e e e B L B o e e e e e A e e e LA e e
0 1 2 E] 4 5 8 ] 1 2 ES 4

Time (min)

Charge ladder

-
o
o
g
2
4. 4E+006 =
&
] M
o
] &
. G
1 2
3.5E+006- "
-
2. 7E+006 =
> ¥
Es i
= M
w i T o
i ] 33 «
= = .
1.8E+006 = o
] 2
=
i = -
1 ¥ l, e
o @ R =
8. 9E+005 wf®) 20 S e F v o =
@ - Fuw I [} =
1 8 ™ avy 2 %ii‘t?ﬂ N = r =
1 “ an b & BIIS ER B2 hﬁ o
o 7 Gy 5SS T8 i E o
4 o =l e @ = ] el b
" NN ) \ N
0. OE+000- besdebpummbeoamscososnemepmduli iy Mty LML T i b b P .
200 560 320 1280 1640 2000
méz
Deconvoluted mass
;
£
1.7E+007
] <4— Product
1.4E+007
1.0E+007
=)
Ei ]
bt
ur
i ]
LD
2
2 ]
5
£.8E+005-
3.4E+006+ N
| % "
= - o
] o a
0. 0B 00 ——t———— e e e
5430 5630 5830 3030 3250 3430

Mass(Da)
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Table 1, entry 3 (10 s)

RT: 0.00-1998

Relatwe Abundance

100

738 747

LC-MS

ML:
B.48E8
TICF:
MS 2-34d

Intensity

4.05 4.37 7 910 10,20 10.78 12.23 12,81 12.32 1403 1485 1608 17.17 17.88 18.58 19.08 1997
N e e e e e e e RASERR=E ==~
2 5 a 11 2 13 14 15 L} 17 18 19
Time (min}
Charge ladder
<
S
-
u
- 3 =
2. 6E4007+ 7 w
7
4 o a
] g g
b fasl
2. 1640074 S
] 4
3
i S
1.5E+007
3 i T
T g <
5 ] Q ¥
3 | -
= S
1. 0E+007 3
<
1 3
] ¥ «
: o
4 a @ al, ; ¥ a |o E
J o Fle < b® Iy o
5. 1E+006 ¢20§32§:;§ - e LB
] VN LTRE[RTE|E S (2 Flila * g | ¥
_ Tt e & |on ™98 : - = | ® [ ) 1
Mg @l LB =1 E [ - o o o
S i T L
g g 5
0. 05+ 000 ik | $10L VTP (W U1 P '.'L.lm L b [, .
S01 801 1100 1400 1633 1933
msz
Deconvoluted mass
g
E
1.1E+008-
1 <4— Ub-Hpg
5. 6E+00T
& . 4E+007
4. 3E+007
2. 1E+007 o - -
2 )
- & 4 =
@ et o
o ®
, R <4——Product
] & 3
0. OE+ 000 +——— -_——————————— —
5310 5510 5710 5310 3110

Mass(Da)
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Table 1, entry 3 (3 min)

RT: 0.00-1428 g
NL:
100 7.02E8
&0 TICF:
Ms
80 b
34d_3min

Relative Abundance
2

40
20
20
10
0.12 0823 1.56 208 287
————— =
a 1 2 3
Time (min)
Charge ladder
T
P
8. BE+006 I N
g -
+ +
i by ki o
| + 2
: 9
< o
E
7. 1E+006-
7 T
] 3
=
5. 3E+006- o
= Is)
+— 4 T
-
g i T ¥
-
3 | 7 JE
- = 2
3. 5E+006 = -
_ i _
b [ET= [ng
| 7 p o x
i H oL o P
1. BE+0061 0B el SeN oo @ oo
g oy bt BRI 3 Puwi
T d = " = a0
: e = s 3 - g a
5o = 5 5 T
i i = 3 S5
T T o AV C————r W 1 E. ¥ N T
200 560 920 12080 1640 2000
msz

Deconvoluted mass

-
5
3
3. 6E+D07
] <«4—— Product
2. 9E+007
2. 1E+0074
>
2 _
-
2 - . .
I Dimer side product
= _
1. 4E+007
1 =
o 2
1 I 5
7.2E+0064  Up-H &
] Pg .
ey -
] 5 o
- g
_ &
0.0E+000f—r—ere L]
5000 10000 15000 20000 25000 30000

Mass(Da)
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Table 1, entry 4 (10 s)
LC-MS

RT: 0.00-19.98

ML
100 743

E 754 1.01E9
803 TICF:
MS 2-24b
20

Relative Abundance

45%
20
20
10 405 493 1043 11,09 12.45 13.54 13.91 1478 16.43 16.78 17.53 18.51 19.30 19.85
— T e e e o e
0 1 2 3 4 5 1 12 13 14 15 18 17 18 19
Time {min)
Charge ladder
T T
T ¥ I~
2.4E+007 @ +
+ w
d = o
. H e}
] g 7 §
T
< L=
—
+
1.9E+007 -
o
oo
| o
1.4E+0074 T
= -
= i ¥ x
@ 2 *
~ 1 m.
— =
: | g
=
9. 5E+006
T
B o
—
¥
7 ™
v} o |m
l i 0 O R A £
4. BE+006 o I A VR T e % o e N
q:um&;;quj‘:“-"_q o ki | g, wop | F A
_ ] i~ VNS I < @ |2 @ o o .
S PF S BEF L | = ] |54 T o= 2 TS
¥ o+ Fr[oa & e o ) o o R S -
o m@m&' wg Y g8 o= =
' AT (R ;
0 . OE+00Q 4t LM M W4T N UIL, bl L R b ‘
501 801 1100 1400 1693 1993
m/z
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o
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1 <4—Ub-Hpg
& 1E+007]
5. 1E+0074
>
3 i
bt
3
2 i
5
3
2 i
B
4. 1E+007]
2. 0E+0074 9 o
) @ ®
1 & e o
1 k - ﬁd—Product
i 8 &
0. 0E+000+———————— e
8310 8510 8710 8910 3110 9310
Mass (Da)



Table 1, entry 4 (3 min)

RT: 0.00 - 14.98
ML:
1003 1.04E9
20 TICF:
E Ms
503 2
3 703 B4b_3min
]
EE
2 50
= 40
£ 209
20 13.02 1319 ,
105
o027 034 130 170 245 3.6 3.69 407 449

LA s e B B s B B B e
1 2z

Time {min}

Charge ladder

2
: <
T 1 Ll
1.8E+007 o 2
| g =
1.4E+007
- «
_ 5
7
i 1 E
¥
1. 1E+0074 N
3 o
2 _
S
7. 1E+006
1 L=
, o
¥ - © o
1 T | @ o ¥ 9 = x
| 2 w o, =5 oS ] 3
3.6E+006 <5 7 % §§§ gggoﬂi e oo a
1 o3 B B N o P ¥ F
Yo bl B o ! o
1 By I ﬁ o m o
pra sl =2 & R =
' i L ilih
0. OF+00 0ot LR TIPTS5 YOROPEW 'Y, SO
200 56D 320 1280 1640 2000
msz
5 Deconvoluted mass
7.8E+007 H
1 <4— Product
6. 2E+007
4. TE+007
o
z |
]
o ]
N
g
£ ]
3. 1E+007
1 Dimer side product
1.6E+007 =
1 Ub-Hpg S g
0.0E+000 T T .| T ! T T T T T T T T T T T 1
5000 10000 15000 20000 25000 30000
Mass (Dal
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Table 1, entry 5 (10 s)

RT: 0.00-1428
737 NL:
100 1.30E8
%0 TICF:
MS 2722
80

Relative Abundance
2

0.24 0.48
T

0

Time {min}

Charge ladder

Gz0.0 +11 A
901.9 +10 A

2. 2E+006+

G02.0 +11 B
1002.0 +3 A

1. TE+006

g32.1 +10 B

979.9 +9 B

1. 3E+006

Bl b

1127.0 +8 A

8. 6E+005

Intensituy

@
@
¥
o
o
=3
=
=

4. 3E+005

&

Fi6.6 +12 C

1502.3 +6 A

g
955.2 +9 C

472 FHE B

1074.4 +5 C

520.5 417 E
Bld.4 +14 ©
gad.5 +14 A
oA M1
10T F11T 0
12277 +7 €
14321 +6 C

— 9272 +2 D

555 0gmd 370410

e

E01 801 1101 "Tiano 1700 T 2000

msz

Deconvoluted mass

008.6

m

L BE+00E

8810.3

o
o
m
+
k=]
=
T

<«4—— Product

i Ub-Hpg —p|
L ZE+0061

Intensity
w

w
n
m
+
k=]
=
T

-

L TE+006

8587.3

8831.5

o

LOE+000 T T T T
8500 8700

8300 " 9100 3300 3500

Mass (Da)
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Table 1, entry 5 (3 min)

RT: 0.00-14.97

Ralative Abundance

100

LC-MS

7.48

NL:

1.34E8
TICF:

Ms
2
24a_3min_
re

Intensity

-

-

-

[=a]

o

Time (min)

S49
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s Charge ladder
=
i
P
. TE+006 4
- T
- g ,\:
, o
o
i x 4
il o
-
4E+006 ¥
o
i 4
g
L DE+006-
p
E - <
| ¥ k3
= =
1 g
. BE+005 -
<
| 9
| b
"~
- E <
o
. 4E+005 so o | fd e Houw LW W b
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1 %$§:E§°%m%33§ gg& 5%
OE+000
501 01 1100 1400 1693
m'z
Deconvoluted mass
.
g
g
8.5E+006-
] <4— Product
§.8E+006-
5. 1E+006
=3
Es ]
bt
o
[ ]
i}
E
2 ]
5
3.4E+006-
1.7E+006
"
1 G
] o g @
] 8 JS E
0. 0+ 0004———Lor——————
500 5700 5300 3100 3300
Mass(Da)

9500

1333



Table 1, entry 6 (10 s)
LC-MS

RT: 0.00-18.58
.47 ML:
100 V 5.07E8
80 TICF:
MS 2-34c
80
g 7o
% e
-]
% 40
E 30
20
10 407 458 5.78 210830 911 10.14 10.80 1925 1201 1318 12.79 1532 1488 1577 17&17_%155_3 19.22 19.90
e e e —
0 1 2 3 4 5 6 T 8 2 10 1 12 13 14 15 16 17
Time {min}
Charge ladder
«
i
P
-
o
g p
9. 6E+008- a ¥
o
1 Z
] st
@
| - »
7. TE+006 g @ - @
1 7 3 *:
b o
1 p
g i x
4 o - "
T =3 +
5. BE+008 S F =
o hal o @
5 1 o |z z
i ] N
2 @
= 1 ¥
H (==
3. 9E+006 = @
i = ¥ &
IR o o N
il o B og X} k4 ¥
| aoff R il b o iy
Ficug . + : - - w §
pa 3 =+ o~ i e
1.9E+006 <o2T gt 2[b Bl W Z 28
| ] O I b 5 ook
o = R A o VR
L} b (2 - o
q ™ i 3 -
0.0E+000 e [ ) — —
1 801 1101 1400 1700 2000
m’z
Deconvoluted mass
g
&
4.5E+007
Ub-Hpg —»
3.6E+007
| o
I3
1 2
2. TE+007 <4—— Product
s J
5
]
© |
w
g
s |
=
1.8E+007
@
1 g
8. 9E+006 g @
3
| g
5, . .
l -
] - S
TR 1 A — A
310 8510 8710 8910 9110 9310
Mass(Da)
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Table 1, entry 6 (3 min)
LC-MS

RT: 0.00 - 14.99

712 ML
00 1.2568
20 [TIC F:
20 MS 3-83a
g7
s e
E 50
é 40
E 20
20
10
0.34 0 1,25 211 284 3_{]2 3.57
e i L S
0 1 2 3 4 5 -] 8 10 2 13 14
Time {min}
Charge ladder
=
T [
¥ o
< 3
g &
1.3E+007- =
1 «
i 2
1.0E+0074
] T
i - 9
J g o
g
£
_ T+5E+006 : g
z ] i
5
(0]
S bl T
£ 1 3
5
5. 0E+006 z
i - -
J B = - by
2.5E+006 = T " ¢
) =i T sl Tyt D o S o) 5 o
1 o ¥z 2 BT ¢ Fei® @ ¥
L i iy - 1 .
] T8N e BEle o £ g 8 = &
1 %T | M 43 % @ &
0L DE+00) et oottt LA ——
200 560 520 1260 1640 2000
m/'z
Deconvoluted mass
@
&
2
5.2E+0074
1 <«4—— Product
4. 1E+007-
3. 1E+0074
>
z |
b
o
2 |
N
3
= |
Tz 1E007
’ Dimer side product
| o
1.0E+007 w
2 M
1 N e ]
1 & =
3
0. DE+000 J y Ty — —_
5000 10000 15000 20000 25000 30000
Mass (Da)
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Table 1, entry 7 (10 s)

LC-MS

RT: 0.00 - 19.88
ML
100 512688
[TIC F:
Ms 2345

Relative Abundance

Time {min)

Charge ladder

p
oo
¥
= x
5] ¥
o
3
2. 1E+007- o
g
4 T -
i ?
1. TE+0074 -
i 3
=
i M
2
] ]
1.3E+007
- «
+ - —
5 H p
g b = Ll @ ¥
—- 1 - v g ]
.5 o @ " @ w0
B.5E+006 2 o a 3
o o — 3]
4 = o Al =
= OB L
] I | o
—
] P ] S 0 - - <
=N o+ ¥ . o
4. 3E+006 i B T Y ~ N u§ o B
1 5“ g BrE 5 5 ¥ o b
a 3 ¥ [ o A oA
] 5 ] e | B T ooa
_ g 8 §|
0 . 0F-+ 000yl Ml U L o b, \
500 800 1100 1400 1700 2000
ni/z
Deconvolyted mass
£
&
8. BE+007
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7. 0E+007
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5. 3E+007
o
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-
W
i i
L
5 o
= ] <
3.5E+007 3
7 =
1.BE+007 &
]
] . ]
£ 4 ~
] G ] :
] It:
0. OE+000) el oo ] e e
8470 8670 a0 070 3270 3470
Mass(Da)
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Table 1, entry 7 (3 min)
LC-MS

RT. 0.00 - 14.98 =
7.33 ML:
1oa 1.22E8
a0 TicF
Ms
20 b

B4g_3min

Relative Abundance
2

40
20
20
10
0.05 102 1.34 187 2.40 299 366
T — T T T T
0 1 2 3 4 5 6 T 8 9 10 1 12 13 14
Time (min}
Charge ladder
<
= N
3. PE+006- M o
B o
| 8
3
7 T
| 2
2.EE+006 | i
q
| =
=
| 7
i}
1.9E+0061 g
o
Z |
5
g i T T
z .
z ] g ;
= : -
1. 3E+0081 ~ g
o ~
7 T
i § L <
o s & o
6. 4E+005 & mgiu Bpe lge b oY o |w b4
| g B L - 2L = |2
: B o | 20 [§ 57y B3l o5 |4 T
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200 560 5920 1280 1640 2000
msz
Deconvoluted mass
i
S
1. ZE+007-
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)
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m
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3
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=
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1 o
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q e} i I~
R A L S S S A \
8470 8670 8570 3270 3470

MassiDa)
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Table 1, entry 8 (10 s)
LC-MS

RT: 0.00 -19.97

ML:
H]D; 5.81E8
204 TICF:
BD; MS 2-34h
8 755
T e
5 ED—;
2 20
20
':"; oss =20 895 1014 1072 1120 1285 13,18 13,87 1437 1556 1608 17.16 1788 18.44 19.24 19.89
T T T e L L T L e e e e e e e e e
Time {min}
Charge ladder
<
o <
1. SE+007+ - i [
- o C. L]
¥ b 2
i o: 1 g
[ -
<
i g
1.2E+007-
i T
1 =1
=
i r -
5 oo
_, B.8E+006+ g il -
it ] @ rC\E iny
o < 7 3 @ .
= : e o 8 ¢
+ i *om ] ol o
5 2 g S
5, 9E+006 I o B
@ o b3
§ o C o
T o 7 7 ]
mz 2 g 3‘ :: ] 'H.: us] 3
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' et i) ot (= I O B P
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go1 801 1101 1400 1700 2000
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4. 4E+007 Ub-Hpg
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2. 2E+007
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5
g
1. 1E+007
@
=
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B
0. OB+ 00—l e ———— e ‘
520 8720 8920 9120 9320 9520

Mass(Da)
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Table 1, entry 8 (3 min)

RT: 0.00 - 14.98
NL
100 1.18E8
30 TICF
Ms
20 b
Ban_amin

Relative Abundance
o
8

20 5 14.45
= 1088 1121 1143 1233 1306 1342
10 o

062 108 165

LIBNL e e e
1 2 13 14

12
Time [min)
Charge ladder
z
?
" T
g %
3
2. 5E+006 i
g
i g
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o
1 @
2. 0E+006- g
o
1 7
1.5E+006- o
o g
2 ] g
5 .
< b ¥
3 o
5 ] : £
1. 0E+006- = i
] M
4
1 T
1 3
z
5. OE+005 . e odp| e |28 gu; o | w P
i o 5 B EC < S A .
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8520 720 8920 9120 9320 5520

Mass (Da)
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Table 2, entry 1 (10 s)

LC-MS

RT: 0.00-19.58
5 ML:
100 = B87ES
20 TICF:
772 MS 3-38b
80
g 70
§ &0
5 50
% 40
E 30
20
788
e 40T 8 82 835 — %22 882 1015 1080 1180 1264 1204 1275 1446 1532 1824 1787 1855 19.22 19,85
R R B B e A, it s s s AR S B S S SE S S S S SE s s
2 L} 12 13 14 15 16 17 1
Time [min)
Charge ladder
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Mass(Da)
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Table 2, entry 1 (3 min)
LC-MS

2T 0.00 - 15.00

7.38 735 ML
100 T 1.34E8
20 TICF:
Ms
80 A
8 70 286_2min
g
R
2
2 =0
B
2 40
£
&
20 7.58
e SE2 850 981 1003 1086 1105 1204 1243 1237 1442 1448
10 243 12,

019 0792 127 184 211 282 308
e———————————————— T T T
1 2 3 4 5 6 T 8 1 2 3 1
Time (min)
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Mass(Da)
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Table 2, entry 2 (10 s)

RT: 0.00-19.59
100

Relative Abundance
o
]

0.88

LC-MS

750

1005 10.68 1087

12.47 13.05 13.78 1428

5.8

16.17 1691 17.81 18.59 19.29 19.85

NL:
3.94E8
TICF:
MS 2-38a

z

Intensity

Intensity

m

m

S

%)

[

=1

[

ra

-

-

[l

=1

T
6

Mazs(Da)

S58

4 5 L.} T 1 16
Time {min}
Charge ladder
2
N
3
g ES
. 1E+006- ¥
“
] 8
.SE+006- ;
. E
T T
L SE+006] 3
> @ «
1 g P £
1 @ m f‘? @ ‘_!
o
] 1 7§ v g
3
FE+006 o a g
i 2w & 4
I o «
1 gl em| @ P o ¥ <
1 Yol e ¢ T ¥ o ¥
- o - =+ ~ I I~
LBE+006 ] I I 5 PR o owe
i ;E@E® ek el g ¥ P gt
Ty o LG L 9 &y
i o | 11 il : s R
g
LOE+000 ROPRPRRPOR 100, FL. P 6.1, TR PPN 0 8 P k“ s y
500 800 1100 400 1700 2000
mdz
Deconvoluted mass
i
2
LE+007
Er007] <4— Product
1 Ub-Hpg
L3E+007 ¢
7 1w
LEE+007
1 (o))
1 £
2E+006 2
. ”
Hea 0 -~
4 o o =
LOE+000 — ‘ — e M A — .
5480 BEE0 5850 050 3280 3450



Table 2, entry 2 (3 min)
RT: 0.00-14.99 LC‘MS

TAT ML:
1003 1.50E8
204 [TICF:
3 mMs
503 <
3 709 B2a_3min
g 7
= 3
= &g
ERE
& 503
g2 3
£ 40
5
& a0
209
103
Jo1z 038 14417
T

Time {min}

Charge ladder

T T
¥ i
~ o~
g g
b &
2. BE+D06 -
7 <
1 ES
i 2
2. 2E+006- 9
i -
5
i 7
o
1. 7E+006
o
Es i «
g 1 -
+= < @
5 1 &) E
1. 1E+006- ;
i &
i «
o
. Fola . & =
b
5.5E+0051 _ . g Gl |Fe oo o, - ;
4 o ey B Ty F A P v Fo - @
e o R I T N . et * I
: : D I O T "G Ty 2 o
1o = Genid & E|SS P ER 2 5
5 O AN o\ O
0. 0E+000-aibaly T . .i‘.”.ll.l . ‘LL .ih. o ‘
200 560 320 1280 1640 2000
mez
Deconvoluted mass
o
I
z
1.1E+007-
J <4—— Product
3. 0E+006
6. TE+006
=)
Z i
5
(0]
@ i
o
g
= i
5
4. SE+006
2. 2E+006
i -
I
. & =
© o
o
- J‘L %
L S
5480 8650 BEE0 3780 3450

Mass (Da)
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Table 2, entry 3 (10 s)
LC-MS

7.08 NL
100 6.69E2
20 [TIC F:
MS 3-58a

RT: 0.00 - 14.99

Relative Abundance
o
=

Time {min)

Charge ladder

@
T
1. BE+007 -
1 Iy
i —
] z
- 7
4 o =
7
1. 3E+007 =
3
| =
=
i : .
3. 6E+006] S Ed
2 i =
B T
= | =
6. 4E+006- ¥ @
r o n
- - w =
EN M
| Sele| 2] 3 2 @
- Sl B Bl e ol S
o
3. 2E+006- i ol e X T ol e
T, Nt ! o = b w
4 o o H poi: ) I + 1o @ +
Ty & ['s] = ] - w0
_ oad |2 A EBhl B o o g
=T o o -
' lhiN b
0. 0E+000 ey .“L"L.‘ okt ly b Ll
201 561 921 1280 1640 2000
m’z
Deconvoluted mass
.
g
2
6. 3E+007+
_ 4— Product
5. OE+007-
3. BE+007 Ub-Hpg
= J
5
1]
@ i
bl
&
= ]
5
2. SE+007
o
1 s
i g
1.3E+007
i -
]
1 ]
0. OB+ 0004 =————— — |
5590 8790 8990 9390 9590

Mass(Da)
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Table 2, entry 3 (3 min)
LC-MS

RT: 0.00-14.99

7.07 ML
100 7.24E8
80 micF
Ms
80 a.58c 30s

Relative Abundance
o
]

40

20

20

10
024 0.84 124 1.75 1.88
LI e e e e e e
0 1 2

Time {min}

Charge ladder

¥
1.BE+007-
T
i ¥ o T
i 3 .
1 3 =
T k =
1.3E+007+ ] 8
- -+
i
i =
9. 5E+006- <
=y i g <
.a T~ w
= M - +
3 7
£ 1 g
— I3
6. 3E+006- -
- T
o
- +
o
] &
T
3. 2E+006- B P o I =T o b
1 2 Ao [¥F B ¢ g @
1 o [mdta] g [2d pon 3 2
- FEEIE R L |
006000 g Ul o L b S
200 560 920 1280 1640 2000
msz
Deconvoluted mass
6.BE+0074 T
1 <4— Product
5. 3E+007
4 . 0E+007
o=
Z |
3
2 |
i)
g
e |
2.7EF007 Ub-Hpg
1.3E+007
0. 0E+00)+—r— Lo, S EL N S — ‘
8590 8790 8330 9190 9390 9590
Mass (Da)
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Table 2, entry 4 (10 s)
LC-MS

RT: 0.00 - 12.99

781 NL:
5
100 T7.51 s TaEE
80 TICF:
MS 3-24i
20

Relative Abundance
o
]

40
30
20
10 408 418 3 i 1181 12.24
070 gD = =7~ 1304 1412 1470 1582 1678 17.81 18.53 13.26 15.54
.- LML NN SNUMMMSSSSMMSSURUSUMSMM MMM —S—_—s LS LSS s,
2 5 a T 8 10 11 12 13 14 15 16 17 18 19
Time (min)
Charge ladder
7 @
o -
= 3 &
1.3E+007- ? e
i 7
Es ~ @
i z @ @
] : d .
©
1. 1E+007 2 g
4 0
4 T 1
= @
8.0E+006- os
z ] 3 |n
A : =
o ] ; v
i @ P
5 1 g2
5., 3E+0064 IS 2
- | g
i . o
] Eﬁ < @ ¥ - =
oo 2 - =+ . 0
] goal| L) s 2 " o bt
2. TE+006- clEli| gl 7 = & fer ¥ 2.8
: Zooy| T2 L P i o o ok
1 ol B 1T | T o § 2l
0. 0E+000 ; .m‘ Uik, K, ’ L‘.“'*. L AL . i
500 a00 1100 1400 1700 2000
msz
Deconvoluted mass
-
<
B
6.3E+007
1 Ub-Hpg—» -
5. 0E+007- g
i s
1 — Product
3.8E+007
o
z i
p
)
[ i
w
z
= i
5
2.5E+007
7 k=3
1 B
1.8E+007 °° @
=
- g -
= = W A4
i 5
0. 0E+000 — —_— g
5310 8510 5710 5910 3110 9310

Mass (Da)
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Table 2, entry 4 (3 min)
LC-MS

RT: 0.00-1499 ]
7.45 NL:
100 1.29€8
&0 TICF:
Ms

80 5-34i_3min

Relative Abundance

Time (min)

Charge ladder

=
T ~
2. 9E+006- +
'y]
J 3 55
] . §
<
i 7
2 3E+006- b5
i =
3
i 7
2
1. TE+006 =
o (=)
+ 4
-~
m
= A T
5 -
1.2E+006 = -
& 4
- E=)
i <
u <
i . o
| o "~ e I -
5.8E+0054 N e guoetle bt ocofr o e Se
1% 3 g eI S A L e = | (¥ i
M PR it o+ I = S
1 2 o (SE (R E S S P 2
18 g & ﬁm‘ A 5 A 3
0.0E+000 pdbubpator , LH.M.*MM«M el
200 560 320 1280 1640 2000
msz
Deconvoluted mass
w
g
g
1, 1E+007A
_ "&—— Product
8. 7E+006-
£.5E+006
o
z i
=
w
@ i
w
g
2 ]
5
4.3E+006
| Ub-Hpg
2. 2E+006
"
i - o :
_ & o 80 uag 5
8 o o R g'v' i
: I B 5 35 A
0.0E+000 — . — —_— T J
B500 8700 8300 3100 3300 3500

Mass(Da)
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Table 2, entry 5 (10 s)
RT: 0.00 - 20.00 LC_MS

NL:
100 [F.57E8
20 TICF
Ms 2-28g
80

Relative Abundance
o
]

40
20
20
10 .
1202 1289 1228 1405 1471 1576 1707 17.87 18.85 19.28 19.91
B e o e e L L L o o ULy e e e ey e U E
] 1 2 3 £ 5 8 7 ] s 10 1 12 12 14 15 18 17 18

Time {min}

Charge ladder

-
¥
§
E]
1.6E+0071
i <
= T
i g, :
1.2E+007 L @ g
E ® =
| o
- T k=1
- % o g o
2 7 T
3.3E+006 : M
=) I} -
z i
i . @
a — <
& 4
5 1 . ¥
5. 2E+006 @ = -
s |7 g =
i ¢
= |7 . g
1 om (2o o @ o
i Molwgll * < b o z
] -
3. 1E+005 wn P gl b & 9 e Le ¥
s TRy Wi E 3 e “ g
i i B 8l F & ? ? 4z
1 ik el | ” 23 SES
] B 19 g|1E L 7 x 5 L
0. DE+000 it b fulbi fL b S L b i ‘
01 801 1100 1400 1699 1993
msz
Deconvoluted mass
S
g
5. IE+007+
i Ub-Hpg —»
4. TE+00T
1 X
1 S
3.5E+007
=
o 1 <4—— Product
2 i
]
= i
5
2. 4E+007
1 g
1.2E+00T ] o
2
1 8 o
4 2 §
i g 2
0. 0E+000 —l ML N A . —
310 8510 8710 5910 3110 3310

Mass(Da)
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Table 2, entry 5 (3 min)

LC-MS

RT: 0.00-1500

ML
1003 1.28E8
50 TICF
3 Ms
80 b
3 28g_2min

Relatwe Abundance
P
s &

@
&

20 .19 g &,
. 407 ¥ 884 go7 9.94 10.78 10.98 1328 1444 1492
0.58 158 182 223 251 3.37
a ! H ‘ : 3 B 7 8 3 10 T 12 5 A
Time {min)
Charge ladder
«
iy
s
@
5
< o
3. BE+006- - P
4 (= T
7
= b
i : E
| 5
3. 0E+008 <
=
1 7
@
1 i
&
2. 3E+008 -
- ¥
= g =
-
£ 1 7
1.5E+006 e
1 N R @
g g |F &
4 @ + I = - T
= aa |m 2 L : ©
7.6E+005 feu |3 ge B v goe = ?
] mEelE §e Fons|S o® |f = ze
P} Herd |2 + B m* o m ¥ ¥
R A I = S a2 ls A o
- =T et R el g 18 2 T
1 & 9 R
0. OF+ 0010l e Ly
201 561 920 1280 1639 1999
msz
Deconvoluted mass
o
%
g
1.6E+007
1 <4— Product
1.3E+007
3. 6E+006+
>
Es |
bt
)
o |
w
X
2 |
£
£, 4E+006 Ub-Hpg
1 o
3.2E+006 &
o 5
{1 2
= -
4 o % -
| # 2
L 3
0. 0E+000 T T T r T T T T T T T T T T T 1
8530 8730 g330 9330 9530

MassiDa)
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Table 2, entry 6 (10 s)

RT: 0.00-19.88

Relative Abundance
o
3

406 278 574 5

98 843

LC-MS

10.12 10.82

1203 1243 1335 13.93 14.57 15.38 16.27

17.83 1853 19.31 19.90

ML:
8.92E8
mcF:
MS 2-38c

L e e
) 1

12

Time (min)

Charge ladder

L B e L e o e e N o e e e B B S © A
] 10 1 2 13 14 15 ] 7 18 19

@
-
@
1.4E+007 < g @
= M =
] ki i ¥
o g 0
- ) T w
B =5
i 7 -
i n
1. 1E+007 p : o
i g S g
i o
1 4
-
8. 2E+006 <
= | b3
— o?cn
w =
5 1 5f
2 E -
5 o
5.5E+006 g
i o o o
] s ¥ =
T :
g - =+ - =) + @
2 o 5 N o o w
2. TE+008- Seg)p W w ool
B +
] a7 F E v Sg
) g s = i
- . o o
0. 0E+000 T ARNLY TRV L T U : .
500 1100 1400 1700 2000
mdz
Deconvoluted mass
Z o
2 ]
5. SE+007+ e
4, 4E+007 <4—— Product
] Ub-Hpg—
3. 3E+007
o=
z i
)
o i
i
]
= i
2. PE+007
| o
1 IS
i 8
1. 1E+007- @
g
1 8
] = ™ L]
. o ,
0. OE+00D y —— L o )
8310 8510 8710 8910 3110 3310

MassiDa)
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Table 2, entry 6 (3 min)

LC-MS

RT: 0.00 - 15.00

T NL:
100 1.83E8
20 [TICF:
Ms
0 8.38¢_3min

Relative Abundance
o
3

050 137 155 208 256 282 30
L N —————————
o 1 2 3 4 5 8 T =] 9 10 1 12 13 14
Time (min}
Charge ladder
- <
= -
3. 2E+006- : o
i iy 3 b
¥ 3 =
b H
2. SE+006-
1 T
1 S
g
1 -
1.9E+006 3 ;
3 i =+
-a T %;
@ |
2 = -
c 1 ¥
= =
1.3E+006 %
| <
| o
* o
6. 3E+005 bl B [T § Do =t @ o
@ = T e | + 3 oo oy ¥
13 ® w5 p 2| | T 3
] o] | E (S E g = K B
= o B 10 3 H [ ] o i
i3 o % f ) =
13 & M~ ku
0. 0B+ 000 hebdbpetmha e e i LAl Al Hi . LL : L .lLln*4h+. S———
200 560 320 1280 1640 2000
m'z
Deconvoluted mass
a
]
1. 3E+007
1 "&—— Product
1. 1E+007
7. 9E+006-
=)
Ei |
-~
om
in |
i)
a
s |
E
5. 3E+006
2 BE+006
] w o
] £ = g 3 =
o w E=3
0., 0E+000 — BN 1.4 FPRY. S0 S . . |
8450 8650 5850 3050 5250 3450

Mass(Dal
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Table 2, entry 7 (10 s)
RT: 0.00-18.88 LC‘MS

NL
100 .55E2
20 [TIC F:

MS 3-38F
20

Relative Abundance
o
&

a0
u
20
0 B8.42
AT a6y = 81 1014 1077 1162 1254 1304 1364 1438 1543 1698 17.62 18.42 19.22 1987
e T e e T T T T
0 1 2 2 4 5 E 7 5 ] 10 1 1z 13 14 15 18 17 18 18

Time {min)

Charge ladder

e
& p
g v
= o
1. TE+007+ @
i 4
p
7 T
1. 4E+0074
i =
g
. 7
@
] ]
1.0E+007 =
o
E; i
hr
2 . P
2 -
5 ] ¥ @ p @ -
6. BE+006- = 7 h o
m~ [:=] o
1 s & ¢ @
] « B g =
R I - o i -
4 ;ug 23 o ¥ e o -
4 L= el [ =3 *
3. 4E+006 <o 8 ey A g 5 “ ol ooy
i - . a g
T By YR R A
T o o -
0. OF+ 000ty KL T 1 h'. 1L NIV A o, ‘
501 801 1101 1400 1700 2000
mez
Deconvoluted mass
£
]
£ 7E+007
] <4— Product
5. 3E+007
i Ub-Hpg
4., 0E+007
=l
Z |
5
w
0 i
w
I
5 o
g
2, TE+007 3
1 !
1.3E+007 g
g
g E @
] 8
1 /\ g 8o
] ]
i g 3
0. 0E+000 ——— e N ‘
5470 8670 8870 3070 9270 3470
Mazsz (Da)
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Table 2, entry 7 (3 min)
LC-MS

RT: 0.00-14.88
TE4 L
100 1.8968
20 TicF
Ms
&0 B-28f_3min
3
2
4
2
H
2
Es
H
=
£
3
2

Time {min)

Charge ladder

=
o
=
=
£
3. 1E+006+ <
I
il o
- T $
] o
i ”
2 5E+005 ]
£
i =
5
1 7
1.BE+005 &
= 2
- 7
jul -
z :
< 1 ¥
=
1.2E+006 2
5 -
1 =
1 <
] o
7 - - S
o
£, LE+005 . g G e e ; I TR T ¥
1 g onB HRF o F Folv P e o z
5 bk I O VA SR IR I DA z
1 © <ol w = 5 HY e e Lol o
] 5 @gﬁéﬁ%mg“ﬁﬁ@a = |8
0. oE+000 Lo e oo i bl DT b b I MR T _
200 560 320 1280 1640 2000
mdz
Deconvoluted mass
-
3
5
1.1E+007+
—— <«4—— Product
&. TE+006
=
z i
5
w
2 i
L)
]
= i
5
4. SE+006
z . ZE+006
i -
5 -
i 8 =
=
4 h %
0. OE+000) e —_—
5470 8670 BET0 070 3270 3470
Mass(Da)
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Table 2, entry 8 (10 s)

RT: 000-158%

LC-MS

ML:
100:

T.4TEE
50 TICF

MS 228
80

Relative Abundance
2

10 841 872 2 . =
0.05 i1 87 10.25 10,88 11 12.81 13.20 13.92 14,63 15.34 16.78 17.87 18.46 19.15 19.98
L e B B e e e e o LB A e e e e L LBLELE e
0 1 2 E 4 5 [ 7 g 5 10 11 12 12 14 15 18

Time [min)

Charge ladder

«
?
2 OE+007 ;
) z
/ g v
T el
] &
T ﬁ
i - g
7
1.6E+007- '
i S
i S
z
4 L
1.2E+007-
o
z ,
5
@ ] . z
b
£ ] & "
5 P &
8. OE+006- b @ &
o H
- @ :j in]
1 o w o :
] @ Ug o =3 o @
Fod oo 28| ¥ T o f =
4. 0E+006- PR I I Y v S o o b
e Rl o g - gy o
1 ot od arl E10¥ SRR B4 s ¥ Ty
Tl o B ; 9 o &
. < Bl Bl 2 : it =
Sk g £ %
- T LA A ¥
0. 0E+000 . .J‘J.Ll“ T L I WL VL I I N I el M .
500 800 1100 1400 1700 2000
m’z
Deconvoluted mass
o
2
7. 7E+007
6. ZE+00T €— Product
4.6E+007
- Ub-Hpg
2 |
5
m
in |
[T
g
s |
E
3. 1E+007
1 =
S
1 B
1 ©
1.5E+007 £
& “
| - 4
1 2 3% mow
[is] Bl EO
1 5 & &
0. 0E+000———4 b ‘ S Shia ¥ W N N— .
8470 8670 8870 3070 3270 3470
Mazs(Da)
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Table 2, entry 8 (3 min)
LC-MS

RT: 0.00 - 1489

743 ML:
1003 1.54E8
20 mcF:
E| Ms
G 5-38i_3min
g 703
g 709
= |
ERCE
ERE
2 =0
H |
£ 40
E E
2 20
20
103
]

Time (min)

Charge ladder

= p
3. 1E+006 + ¥
-
- o
b o
i g
7 T
2. SE+006 7
] g
- <
=
1. 9E+006 ¥
= o
t: 7 =i Iz
z f = ¥
T o
£ 1 ¥ £
— =3 3
1. 2E+006 -
=
N T
o~
1 ¥ m [} P -
=3 o, |o =) ['y]
6. ZE+005 = o3 P ':é"? e el w T ?
i P I = - T+ T w0 - -
§ ‘;qg‘—c‘;c++g o wr‘{ o qu: - + + g
J & ¥ e bo | ; s o 5
: QQ%??:.&:M%%&?%%
- th_ I~ 7 u M - —
0. OB+ 000 ehtbpadis bt d .‘“.“““f"‘l.“-. " .Lh .l‘.‘k“‘. b B
200 S0 320 1280 1640 2000
msz
Deconvoluted mass
=
'
5
1.2E+007-
J '¢—— Product
3.5E+006
7. 1E+006-
=)
z i
-~
(i}
2 i
Ll
z
2 i
5
4. BE+006
2. 4E+006-
i =
~ . <
4 B - W =) ]
1 (L 2 )
0. 0E+000 — e ——ed el by — )
5470 8670 BET0 3070 3270 3470
Mass(Da)
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Table 2, entry 9 (10 s)
RT: 0.00-19538 LC_MS

NL:
100 5.51E8
80 TICF:

MS 3384
50

Relative Abundance
o
8

40
20
20
o =0 9168 1011 10.77 1190 1253 13.01 1372 14.35 1508 1632 17.19 17.91 1823 19.30 19.80
L e e e L o T . e LAy e o e e
1 2 3 4 5 8 7 ] ] 10 11 12 13 14 15 16 17 18 19
Time (min)

Charge ladder

T T
oW Ll
1.5E+007 i -
T ] o
] 7
1. 2E+0074 g
7 T
1 =
=
T =
8. 7E+0051 2
= i
-
[} T
= 4 T >
w ¥
E - G R B
P
5. BE+006 b o - by E
I B '
1 @ @ =] @
i « S 5 o -
o oa =
4 + o < - Y L
of? o Sn * 0oy o
2. 9E+006- e | Ry . o ;@
- feny il oy ) o = § - w =
o =214 Yoo " o
T -+ @ g
. " IR I L3 2 =
g~ % 3 £ 2 =i i
b bra} J & = 1 K_
0. 0E+000 rempntd LA ALl L VIO TR0 . S
501 801 1100 1400 1699 1939
msz
Deconvoluted mass
5
p
B
3
5. BE+007
il [ 4—— Product
4. 7E+007
1 Ub-Hpg
3.5E+0071
=
Z i
-
w
2 i
[T
z
= i
= s
2. 3E+007 3
| B
i [
g
1. 2E+007 8
i . .
3
1 g 2 £
0. 0E+000 ———— ‘ e . —
8470 8670 8870 3070 3270 3470

Mass(Da)
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Table 2, entry 9 (3 min)

LC-MS

RT: 0.00-14.99
NL:

100 204E8

20 TICF:
Ms

20 I
B8d_amin

Relatie Abundance
o
8

041 089 149 195 271 326 357

Time (min)

Charge ladder

[
w
m k-4
= ~
4. 2E+006- -
< b
1 o g
| 7
3. 3E+006-
7 T
1 7
E =
2
2. 5E+006- =
=]
z i
= .
< 1 ¥
= 1 < Q
71 TER006] E] &
-
i 1
] Y -
¥ p w 0
8. 3E+0054 @ I - = om @
=gl s|e[FT 7 o r 5
q oo B o g R RS ) + =
P T o o+ o i
E T Bl IO L i 5 o
e B 22 &= o e 2
1 B TR h‘ ! -
0, DE+ 000 bbb “ Iﬁ‘“.“‘ .*J' WS I Y
201 561 921 1280 1640 2000
m/z
Deconvoluted mass
~
2
3
1.6E+007
1. 3E+007- ¢—— Product
3. TE+006-
o=
z i
-~
(]
2 i
Ll
z
= i
5
£ . SE+006
3. ZE+006
7 ™
@
J 2 % 5
| lfl Lﬁﬁi—g‘
0., 0B+ 00— ————— e e
g470 8670 8570 070 9270 9470

Mazs(Da)
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Table 2, entry 10 (10 s)

LC-MS

T: 0.00-19.83
100 70 T 'E‘L\.ZEB
20 TICF:
MS 3-28e
80
g 7o
E e0
5 50
% 40
E 30
20
6.24 o oe 5
1o 406 438 5.79 8% —?rf'{;iﬁ‘:sishwﬂ 11.87 12.37 13,13 1371 1437 1537 1808 1887 17.85 18,62 19.08 19.91
A B B s i e e S S S LS L AL
a 2 3 4 5 (] 7 8 ] 10 11 12 5 (] 17 18 18
Time [min)
Charge ladder
P
»
P
d
=1
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Table 2, entry 10 (3 min)
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Table 2, entry 11 (10 s)
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Table 2, entry 11 (3 min)
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Table 2, entry 12 (10 s)
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Table 2, entry 12 (3 min)
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