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General Information

Nuclear magnetic resonance (NMR) spectra were recorded on a JEOL JNM-ECS 400 spectrometer. The proton
chemical shift values are reported in parts per million downfield from tetramethylsilane and referenced to the proton
resonance of CHCIs. Coupling constants (J) are reported in Hz. The carbon chemical shift values are reported in parts
per million and referenced to the carbon resonance of CDCl; *!P NMR data is reported as chemical shift relative to
triphenylphosphine as an external standard. Multiplicities are reported using the following abbreviations: s, singlet;
d, doublet; t, triplet; g; quartet; m, multiplet; br, broad. Mass spectra were recorded on a Bruker microTOF-QII-RSL.
MALDI-TOF/MS was taken on a Bruker Daltonics autoflex speed with matrix dimer and external peptide calibration
standards (including angiotensin I, angiotensin Il, substance P, bonbesin, and ACTH clip 18-39). Optical rotations
were measured on a JASCO P-2200 polarimeter at rt using the sodium D line. The purification efficiencies were
quantified by HPLC (UltiMate 3000, Thermo Fisher Scientific). Flash column chromatography was done with
standard silica gel (Silica gel 60N, spherical, neutral, 100 ~ 210 um, Kanto Chemical Co. Ltd.). Gel permeation
chromatography (GPC) was performed with JAI LC-918. Dehydrated solvents (MeOH, EtOH, THF, and toluene)
were purchased from Kanto Chemical Co. Ltd. and used as received, and other reagents were also used without any

purification. TentaGel beads were mixed in an RT-30mini (Taitec Corp.).
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Preparation of TentaGel-Supported Pd Aqua Complex (Scheme S1)

Scheme S1
NC NC
a. pivaloyl chloride OO
b.B d. Tf,0
rz 2 ot f. NiCl,(dppe), HPPh, PPh,
OH c. KOH e. CuCN oTf P(OEt)s, HSICl, OO PPh,
((rac)-binaphthol) 6

B GOy o

h. KOH PPh, ' P\Pf;/OHz

OO PPhz | [PA(CH,CN)J2*(TfO), OO ":;/Ph\OHZ

7 9
Reagents and conditions: (a) pivaloyl chloride, EtsN, CH3sCN, 0 °C, 1 h then rt, 4 h; (b) Brz, CH3sCN, 0 °C, 1 h then
rt, 6 h; (c) KOH, THF/H;0, rt, 36 h, 91% in 3 steps; (d) Tf.0, pyridine, CH:Cly, rt, 20 h; (¢) CuCN, NMP, 180 °C, 4
h, 73% in 2 steps; (f) NiCl>(dppe) (15 mol%), HPPh,, DMF, 100 °C, 24 h; (g) P(OEt) 3, HSIiCls, 100 °C, 3 h, 90% in
2 steps; (h) KOH, dioxane/MeOH/H-0, reflux, 46 h, 46%; (i) TentaGel-NH,, EDCI, HOBt, DMF, rt, 13 h; (j)
[PA(CH3CN)4]?*(TfO),, wet acetone, rt, 7 h, 96% in 2 steps.

0

(rac)-6-bromo-2,2’-dihydroxy-1,1’-binaphthyl (3)*

pivaloyl chloride (1.01 eq.) OO

Et3N (3 eq.) OH Br2 (2 eq.) OH KOH (3 eq
OH CH4CN TH< CH4CN THF/HZO

0°C,1hthenrt,1h OO 0°C,1hthenrt,6h rt, 36 h

((rac)-binaphthol)

91% in 3 steps
To a solution of (rac)-2,2’-dihydroxy-1,1’-binaphthyl (4.0 g, 14 mmol) and triethylamine (5.8 mL, 42 mmol) in
CH3CN (22.0 mL) was added dropwise a solution of pivaloyl chloride (1.76 mL, 14.1 mmol) in CH3CN (20.0 mL)
over a period of 1 h at 0 °C. The reaction mixture was stirred for 1 h at rt, and then diluted with Et,O. The organic
solution was washed with aqueous 1 N HCI, saturated aqueous NaHCOg3, and brine, dried over Na,SO., and
concentrated in vacuo to give (rac)-2-hydroxy-2’-pivaloyloxy-1,1’-binaphthyl (1).
'H-NMR (400 MHz, CDCls): 6 8.08 (1H, d, J=9.2 Hz), 7.98 (1H, d, J = 8.4 Hz), 7.88 (1H, d, J = 8.4 Hz), 7.83 (1H,
d,J=7.6 Hz), 7.51 (1H, dd, J = 7.4, 2.0 Hz), 7.39-7.23 (6H, m), 7.06 (1H, d, J = 8.8 Hz), 5.18 (1H, s), 0.77 (9H, ).

To a solution of 1 in CH3CN (67.0 mL), bromine (1.36 mL, 26.6 mmol) was slowly added at 0 °C. The reaction
mixture was stirred for 1 h at 0 °C and 6 h at rt, and subsequently quenched with saturated agqueous Na,SOs. The
mixture was extracted with Et,O, and the organic solution was washed with saturated aqueous NaHCO3, 1 N HClI,
and brine, dried over Na,SO., and concentrated in vacuo to give (rac)-6-bromo-2-hydroxy-2’-pivaloyloxy-1,1’-
binaphthyl (2).

'H-NMR (400 MHz, CDCls): & 8.08 (1H, d, J = 9.2 Hz), 7.98 (2H, m), 7.79 (1H, d, J = 9.2 Hz), 7.52 (1H,t,J = 7.2
Hz), 7.39-7.25 (5H, m), 6.93 (1H, d, J = 8.8 Hz), 5.26 (1H, s), 0.77 (9H, s).
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To asolution of 2 in THF/H,0 (3/2, 70 mL) was added potassium hydroxide (2.36 g, 42 mmol). The reaction mixture
was stirred for 36 h at rt and extracted with AcOEt. The organic solution was washed with aqueous 1 N HCI, saturated
aqueous NaHCQOg, and brine, dried over Na;SO4, and concentrated in vacuo. The residue was purified by column
chromatography (SiO, eluent; CHCIs) to give (rac)-6-bromo-2,2’-dihydroxy-1,1’-binaphthyl (3) (4.66 g, 91% in 3
steps) as a white solid.

'H-NMR (400 MHz, CDCls): 6 8.05 (1H, d, J = 8.0 Hz), 7.98 (1H, d, J = 8.4 Hz), 7.90 (1H, d, J = 8.0 Hz), 7.89 (1H,
d, J=8.8Hz), 7.42-7.30 (5H, m), 7.10 (1H, d, J =8.0 Hz), 7.02 (1H, d, J =9.2 Hz), 5.12 (1H, s), 5.02 (1H, s); HRMS
(ESI) Calcd. for C0H13BrO, [M+Na]* 386.9997; Found 386.9985.

(rac)-6-cyano-2,2'-bis(trifluoromethanesuIfonyloxy)-l 1'-binaphthyl (5)?

NC
COL meesw ) 1
oH Pyridine 3eq) pyr|d|ne (3 eq.) oTf CuCN (2 eq.) OTf
OH CH,Cly oTf NP oTf
OO i, 20 h OO 180 °C,4 h OO

3 4 5
73% in 2 steps

To a solution of 3 (4.58 g, 12.6 mmol) and pyridine (3.0 mL, 37.2 mmol) in CH.Cl, (25.0 mL) was added
trifluoromethanesulfonic anhydride (5.1 mL, 31.4 mmol) at 0 °C. The reaction mixture was stirred for 20 h at rt, and
then the solvent was removed under reduced pressure. The residue was taken up in AcOEt, and washed with aqueous
1 N HCI, saturated aqueous NaHCOs, and brine. The organic solution was dried over Na;SO4 and concentrated in
vacuo to give (rac)-6-bromo-2,2'- bis(trifluoromethanesulfonyloxy)-1,1'-binaphthyl (4).

'H-NMR (400 MHz, CDCls): 5 8.18 (1H, d, J = 2.0 Hz), 8.15 (1H, d, J = 9.2 Hz), 8.05 (1H, d, J = 9.2 Hz), 8.02 (1H,
d, J=8.0 Hz), 7.64 (1H, d, J = 8.8 Hz), 7.61 (1H, d, J = 8.8 Hz), 7.62-7.58 (1H, m), 7.47 (1H, dd, J= 8.8 Hz, 2.0
Hz), 7.43 (1H,t,J=7.7 Hz), 7.20 (1H, d, J = 8.0 Hz), 7.12 (1H, d, J = 9.2 H2).

A solution of 4 and cuprous cyanide (2.26 g, 25.2 mmol) in 1-methyl-2- pyrrolidinone (28.5 mL) was stirred for 4 h
at 180 °C. After cooling to 100 °C, the reaction mixture was slowly poured into 15% aqueous NHz (100 mL), and
extracted with benzene. The organic solution was washed with 5% aqueous NHs and brine, and then dried over
Na»SOs. The solvent was removed in vacuo. The residue was purified by flash column chromatography (SiO, eluent;
Et,O/Hex = 1/4) to give (rac)-6-cyano-2,2'-bis(trifluoromethanesulfonyloxy)-1,1'-binaphthyl (5) (5.25 g, 73%) as a
white solid.

'H-NMR (400 MHz, CDCls): & 8.41 (1H, s), 8.22 (1H, d, J = 9.2 Hz), 8.19 (1H, d, J = 9.2 Hz), 8.04 (1H, d, J = 8.0
Hz), 7.76 (1H, d, J = 9.2 Hz), 7.62 (1H, t, J = 8.0 Hz), 7.62 (1H, d, J = 9.2 Hz), 7.54 (1H, d, J= 8.8 Hz), 7.44 (1H, 1,
J = 8.0 Hz), 7.37 (1H, d, J = 8.8 Hz), 7.15 (1H, d, J = 8.8 Hz); HRMS (ESI) Calcd. for CsH11FsNOsS, [M+Na]*
597.9830; Found 597.9816.
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(rac)-6-cyano-2,2'-bis(diphenylphosphino)-1,1'-binaphthyl (6)%3

NG NC
OO NiCl,(dppe) (15 mol%) OO
orr  HPPh; (3 eq.), DABCO (4 eq) PPh, , oxidized

product

OTf DMF PPh,
OO 100 °C, 24 h OO P(OEt)s, HSICl3
THF/toluene
6

5 100°C,3h

90%
To a solution of NiClx(dppe) (649 mg, 1.23 mmol) in DMF (15.0 mL) was added diphenylphosphine (1.05 mL, 6.12
mmol) at rt, and the reaction mixture was stirred for 30 min at 100 °C. Then DABCO (3.68 g, 32.8 mmol) and a
solution of 5 (4.70 g, 8.20 mmol) in DMF (25.0 mL) were added. The reaction mixture was kept at 100 °C, and three
additional portions of diphenylphosphine (1.05 mL x 3, 18.4 mmol) were added at 1, 3, and 7 h later. The reaction
mixture was stirred at 100 °C for 24 h, and then cooled to rt, and acidified with 1 N HCI. The organic layer was
extracted with AcOEt. The organic solution was dried over Na,SO,4 and concentrated in vacuo. The residue was
purified by recrystallization from MeOH to give (rac)-6-cyano-2,2'-bis(diphenylphosphino)-1,1'-binaphthyl (6) (3.45
g, 65%) and an oxidized product (1.50 g).
The oxidized product (1.50 g) and triethylphosphite (3.80 mL, 21.9 mmol) were mixed in degassed THF/toluene (1/1,
60.0 mL) under a nitrogen atmosphere. Trichlorosilane (8.65 mL, 87.5 mmol) was added to the solution at rt. The
reaction mixture was stirred at 100 °C for 3 h, cooled to rt, diluted with Et,O, and then quenched with aqueous 1N
NaOH at 0 °C. The resulting mixture was stirred for 30 min, then extracted with AcOEt. The organic solution was
washed with saturated aqueous NaHCO3, and brine, dried over Na,SOs, filtered, and concentrated under reduced
pressure. The residue was washed with CH2Cl, and purified by recrystallization from MeOH to give 6 (1.31 g, 25%
from 5 in 2 steps) as a white solid®.
'H-NMR (400 MHz, CDCls): 6 8.18 (1H, s), 7.91 (2H, dd, J = 8.0, 2.4 Hz), 7.83 (1H, d, J = 8.4 Hz), 7.57 (1H, dd, J
=8.8,2.4 Hz), 7.42 (1H, dd, J=8.8, 2.8 Hz), 7.34 (1H, t, J = 7.4 Hz), 7.25-7.15 (10H, m), 7.11-7.07 (6H, m), 7.03-
6.95 (4H, m), 6.90-6.86 (2H, m), 6.74 (1H, d, J = 8.8 Hz), 6.65 (1H, d, J = 8.0 Hz); *'P-NMR (160 MHz, CDCls): &
-14.0 (br-s); HRMS (ESI) Calcd. for C4sH3iNP,[M+Na]* 670.1829; Found 670.1856.

(rac)-6-hydroxycarbonyl-2,2'-bis(diphenylphosphino)-1,1'-binaphthyl (7)?

NC l [ HoOC l l
PPh,

KOH (12 eq.) PPh,
B —

PPh, dioxane/MeOH/H,0 PPh,
CO reflux, 46 h CO

6 7
46%

To a solution of 6 (460 mg, 0.71 mmol) in dioxane /MeOH/H,0O (7.0 mL/7.0 mL/2.6 mL) was added KOH (478 mg,
8.5 mmol) at rt. The reaction mixture was refluxed for 46 h, then acidified with 1 N HCI at 0 °C and extracted with
AcOEt. The organic solution was dried over Na,SO4 and concentrated in vacuo. The residue was purified by flash
column chromatography (SiO;, eluent; AcOEt/Hex = 1/1) to give (rac)-6-hydroxycarbonyl-2,2'-
bis(diphenylphosphino) -1,1'-binaphthyl (7) (218 mg, 46%) as a white solid.
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'H-NMR (400 MHz, CDCls): 5 8.67 (1H, s), 8.02 (1H, d, J = 8.4 Hz), 7.91 (1H, d, J = 8.0 Hz), 7.84 (1H, d, J = 8.4
Hz), 7.54 (1H, dd, J = 8.6, 2.2 Hz), 7.46 (2H, td, J = 7.9, 2.2 Hz), 7.34 (1H, t, J = 7.5 Hz), 7.23-7.01 (20H, m), 6.89
(1H,t,J=7.6 Hz), 6.82 (1H, d, J = 8.8 Hz), 6.72 (1H, d, J = 8.0 Hz); 3'P-NMR (160 MHz, CHCl5): 5 -14.2 (br-s);
HRMS (ESI) Calcd. for C4sH3,0,P2[M+Na]* 667.1956; Found 667.1934.

TentaGel-supported Pd aqua complex (9)%*

0 (0]
7(1.3eq.) TentaGel 24/remn TENtAGEI
EDCI (1.6 eq.) N [P(CH3CN),J**(TfO"), N Phoy o0
HOBt (2.0 eq.) H (1.1 eq.) H |_‘~/
TentaGel-NH, ————————> PPh, N\ 2+ .OH,
DMF PPh wet acetone /Pd\
rt, 13 h 2 1, 7h P_ TOH,
PRP
8 9

96% in 2 steps

TentaGel®S-NH; beads (HiPep Laboratories, 0.26 g, 0.070 mmol) were washed with CH3CN (5.0 mL x 5) and CHCls
(5.0 mL x 5) prior to use. To a suspension of 7 (61 mg, 0.091 mmol) and TentaGel S-NH; beads in DMF (3.0 mL)
was added EDCI-HCI (22 mg, 0.11 mmol) and HOBt (19 mg, 0.14 mmol). The progress of the reaction was monitored
by means of the Kaiser test (ninhydrin test). The mixture was stirred for 13 h at rt, and then filtered. The beads were
washed with DMF (5.0 mL x 5) and CHCl3 (5.0 mL x 5), and dried in vacuo to give TentaGel-supported (rac)-binap
(8).

3IP-NMR (160 MHz, THF): § —14.7 (5).

To a suspension of 8 in wet acetone (2.0 mL, containing 0.5 v/v% H,0) was added [Pd(CH3sCN)4]?*(TfO"), (44 mg,
0.077 mmol) at rt. The mixture was stirred for 7 h at rt, and then filtered. The beads were washed with CHClI (5.0
mL x 5), and dried in vacuo to give TentaGel-supported Pd aqua complex (9) (331 mg, 96%) as reddish black beads*.
3IP-NMR (160 MHz, CDCl3): & 34.1 (s).
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NMR Measurement of Pd Enolate Formation in Aqueous Solution

O\ (0]

DSl iy
P\ 2+/OHZ
P “OH,
N

Ph—P.  P—Ph
AN
Ph’ \;”/ Ph

2TfO~

d
/ =
O'OJ<
o8
H

To a suspension of TentaGel-supported Pd aqua complex (65 mg, 13 umol) in 5% MeCN (2.0 mL) was added cyclic
[-ketoamide (7.2 mg, 39 pmol) at rt. The reaction mixture was rotated for 12 h at rt, and then the beads were collected
by filtration and washed with 50% MeCN (x 3) and CHCl; (x 3). The washed beads were dried in vacuo, and the 3'P-
NMR spectrum was measured in CDCls. The bottom chart shows the 3P-NMR spectrum of the isolated Pd enolate
complex derived from the same substrate®. The characteristic peaks precisely match the observed peaks indicated in

the above chart.

o o

é)kuj(feq.)
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Fig. S1
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Comparison of Tag Structures Based on Catch Efficiencies in Aqueous Solution
To compare the affinities of various compounds having B-ketoamide structure, model compounds Bka-1-4 were
synthesized and their reaction with TentaGel-supported palladium complex was examined.

Model compounds

(6] O H (0] (0] H (0] H O (6] H
N Ph
)J\/U\N N_Ph )J\/U\NWN\/Ph NAH/N\/Ph Ph)J\/U\”/\[( ~
H 0 Bkal I 0 Bka2 H 0 Bka3 O Bka-4
Catch efficiency
2TfO" 9 Model compounds Bka-1 Bka-2 Bka-3 Bka-4
ON<P\ é*,OHZ PN
o7 % oH, PLyP TiO 50% MeCN/H,0 | 1 31 58 83
20 eq. ’
Model compound $ O\ \O “ Ph 5% MeCN/H,O 21 53 89 98
Solvent ~
(50 nmol, 50uM) 1o g p H/j.f *0.1%TFAIN5%MeCNHO | 28 16 78 98
*100 eq. of beads were used.
Fig. S2

To a solution of B-ketoamide-tagged model compounds (50 nmol) in 50% CH3sCN/H;0O, 5% CH3sCN/H0, or 0.1%
TFA in 5% CH;CN/H,0 (1 mL) was added TentaGel-supported Pd aqua complex (5.0 mg, 1 pmol). The mixture
was rotated for 1 h at rt, and then filtered. The beads were washed with the same solvent (3 times). The supernatant

and washing solutions were analyzed by HPLC.

*HPLC conditions and calibration curves of model compounds

m Retention time: 13.2 min m Retention time: 11.5 min
5 / w4+

y =0.0023x

y = 0.0042x
Rz=1

o
7
~

4+ — R2=0.9995 g -
HPLC condition (50 pl/min)
0 min: AIB =10/0
0-10 min: A/B = 10/0 to 13/7
10-20 min: AIB =13/7 to 111 4
20-25 min: AIB =0/10
25-30 min: AIB =10/0 2

2 //
1
/ Column: L-column2 ODS
0 0

HPLC condition (50 plimin)
0-3 min: A/B =191

3-5 min: A/B =191 to A 13/7
5-15 min: : A/B = 13/7 to 1/4
15-20 min: A/B =0/10

20-25 min: AIB =19/
Column: L-column2 ODS

Peak area
w

Peakarea
@

0 500 1000 1500 2000 2500 3000 0 500 1000 1500 2000 2500 3000
pmol pmol
Retention time: 11.9 min Retention time: 12.0 min
3.0 180
25 Pl 150 -
y =0.0011x y = 0.059x /‘
20 RZ=1 120 | R =0.9993
3 ]
= 15 HPLC condition (100 pl/min) E a0 HPLC condition (100 pl/min)
E 0-3 min: A/B = 1911 H 0-3 min: A/IB =191
o 3-7 min: A/B =191 to 1/4 o 3-7 min: AIB =19/1to 713
10 7-20 min: AIB = 1/4 to 11 60 7-18 min: A/B = 7/3 to 1/4
/ 20-25 min: A/B =0/10 / 15-20 min: A/B =0/10
0.5 25-30 min: AIB =19/1 30 20-25 min: AIB =191
/ Column: L-column2 ODS / Column: L-celumn2 ODS
0.0 1]
0 500 1000 1500 2000 2500 3000 0 500 1000 1500 2000 2500 3000

pmol

pmol

Solution: A: 0.1%TFA5%CH,CN/H,0, B: 0.1%TFA 95%CH,CN/H,0

Fig. S3
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Synthesis of p-Ketoamide-Tagged Model Compounds
Scheme S2

d. diketene, NaHCO3 H
N Ph
MN% ~
e. [\
0_00%

o
a. Boc,0, NaOH 0 o

: H

™ b. benzylamine, EDCI, HOB Hoo EDCI, HOB é)LN/ﬁ(NVPh
H,N ~

T racmon N f. 1N HCITHF (1/1) H 0 Bka3

TFA
11
g. benzoylacetic acid, O O H
EDCI, HOBt
. N._Ph
PhMNW ~
H
O Bka-4
~ OH h. Boc,O, NaOH H j. TFA/CH,CI, (1/4), o o
N/}( Boc. N__Ph H
N ~
H 3§ i. benzylamine, EDCI, HOBt \ /E( k. diketene, NaHCO, MTwNVPh
O Bka-2

12
Reagents and conditions: (a) Boc,O, NaOH, dioxane/H,O (2/1), 0 °C to rt, 8 h; (b) benzylamine, EDCI, HOBt,
CH.CIy, rt, 12 h; (c) TFA/ CH.Cl, (1/4), rt, 2 h, 93% in 3 steps; (d) diketene, NaHCOs, toluene, 0 °C to rt, 1 h; (e)
protected B-ketocarboxylic acid, EDCI, HOBt, CH,Cly, rt, 13 h, 18%; (f) IN HCI/THF (1/1), rt, 24 h, 41% in 2 steps;
(9) benzoylacetic acid, EDCI, HOBt, EtsN, CH,Cl,, rt, 12 h, 54%; (h) Boc,O, NaOH, dioxane/H.0 (2/1), 0 °C to rt,
14 h; (i) benzylamine, EDCI, HOBt, CH,ClIy, rt, 15 h, 94% in 2 steps; (j) TFA/CH.CI; (1/4), rt, 1 h; (k) diketene,
NaHCOs, toluene, 0 °C to rt, 1 h, 56% in 2 steps.

2-amino-N-benzylacetamide TFA salt (11)°

benzylamine (2 eq.)
Boc,O (1.1 eq.) EDCI (1.5 eq.)

H H
= 8 dioxane/H,0  CH,Cl, HoJ CH,Cl, T;A 3
0°Ctort,8h rt,12h rt,2 h
10 1
quant. in 2 steps 91%

To a solution of glycine (1.49 g, 19.8 mmol) in dioxane/H,O (2/1, 45.0 mL) was added di-tert-butyl dicarbonate
(4.95 mL, 21.8 mmol) and NaOH (792 mg, 19.8 mmol) at 0 °C. The reaction mixture was stirred for 8 h from 0 °C
to rt, and then the solvent was removed in vacuo. The resulting residue was dissolved in H.O, and the aqueous layer
was extracted with AcOEt. The aqueous phase was acidified with 1 N HCI and extracted with CH,Cl.. The organic
solution was dried over Na»SOs, and concentrated in vacuo to afford N-(tert-butoxycarbonyl)glycine (3.6 g, quant.).
To a solution of N-(tert-butoxycarbonyl)glycine (3.6 g, 19.8 mmol) in CH2Cl, (100 mL) was added EDCI-HCI (5.69
g, 29.7 mmol), HOBt (3.94 g, 25.7 mmol), and benzylamine (4.33 mL, 39.6 mmol) at 0 °C. The reaction mixture was
stirred for 13 h at rt and quenched with saturated aqueous NH4Cl. The aqueous layer was extracted with CH.Cl,, and
the organic solution was washed with saturated aqueous NaHCO3 and brine, dried over MgSQO4, and concentrated in
vacuo. The residue was purified by flash column chromatography (SiO., eluent; AcOEt/Hex = 1/1 to 7/3) to afford
tert-butyl (2-(benzylamino)-2-oxoethyl)carbamate (10) (5.55 g, quant in 2 steps) as a white solid.
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To asolution of 10 (4.55 g, 17.2 mmol) in CH,Cl (64.0 mL) was added TFA (14.0 mL) at 0 °C. The reaction mixture
was stirred for 2 h at rt. The solvent was removed in vacuo, and residual TFA was removed azeotropically with
CHCls;. The residue was purified by recrystallization from Et,O/CH.ClI; to afford 2-amino-N-benzylacetamide TFA
salt (11) (4.09 g, 91%) as a white solid.

'H-NMR (400 MHz, DMSO-dg): 4 8.90 (1H, t, J = 5.2 Hz), 8.14 (3H, br-s), 7.36-7.26 (5H, m), 4.35 (2H, d, J =5.2
Hz), 3.63 (2H, s); *C-NMR (100 MHz, CDCls): & 166.0, 138.7, 128.4 (2C), 127.4 (2C), 127.1, 42.3, 40.2; HRMS
(ESI) calcd for CoH12N20O [M+H]* 165.1022; found 165.1026.

N-(2-(benzylamino)-2-oxoethyl)-3-oxobutanamide (Bka-1)’

iketene (4 eq. o
HN HvPh gtI;Nt (5 ef:) e MNWHVPh
(0] MeOH H (0]

1 rt, 15h Bka-1
To a solution of 11 (1.00 g, 3.83 mmol) in MeOH (75.0 mL) was added EtsN (2.67 mL, 19.1 mmol) and diketene
(1.18 mL, 15.3 mmol) at 0 °C. The reaction mixture was stirred for 15 h at rt, and the solvent was removed in vacuo.
The residue was purified by recrystallization from Et,O/CH,ClI; to afford Bka-1 (250 mg, 26%) as a white solid.
'H-NMR (400 MHz, CDCls): & 8.39 (2H, br-s), 7.33-7.23 (5H, m), 4.30 (2H, d, J = 6.0 Hz), 3.77 (2H, d, J = 5.6 Hz),
3.39 (2H, s), 2.16 (3H, s); *C-NMR (100 MHz, CDCls):  203.5, 168.7, 166.6, 139.3, 128.3 (2C), 127.2 (2C), 126.8,
51.1, 42.2, 42.0, 30.0; HRMS (ESI) calcd for C13H16N203 [M+Na]* 271.1053; found 271.1053.

N-(2-(benzylamino)-2-oxoethyl)-N-methyl-3-oxobutanamide (Bka-2)

benzylamine (2 eq.)

Boc,0 (1.1 eq.) EDCI (1.5 eq.) H Eikatgge ((135 ez;.) O O ’
NaOH (1 eq. HOBt (1.3 eq. TFA a 3 (3 eq.
Sy o L (1eq.) (1.3eq) B0y N P MNWNVPh
H o dioxane/H,O CH,Cl, | o CH,Cl,  toluene | o
0°Ctort,14h . 15h t,1h 0°Ctort,1h
12 Bka-2
94% in 2 steps 56% in 2 steps

To a solution of N-methylglycine (2.00 g, 22.4 mmol) in dioxane/H,O (2/1, 50.0 mL) was added di-tert-butyl
dicarbonate (5.39 g, 24.7 mmol) and NaOH (896 mg, 3 portions, 22.4 mmol) at 0 °C. The reaction mixture was stirred
for 14 h from 0 °C to rt, and then the solvent was removed in vacuo. The residue was dissolved in H>O, and the
aqueous layer was extracted with ACOEt. The aqueous phase was acidified with 1 N HCI and extracted with CH2Clo.
The organic solution was dried over Na,SO4 and concentrated in vacuo to afford N-tert-butoxycarbonyl-N-
methylglycine. To a solution of N-tert-butoxycarbonyl-N-methylglycine (22.4 mmol) in CH2Cl, (112 mL) was added
EDCI-HCI (6.44 g, 33.6 mmol), HOBt (4.46 g, 29.1 mmol), and benzylamine (4.90 mL, 44.8 mmol) at 0 °C. The
reaction mixture was stirred for 15 h at rt, and quenched with saturated aqueous NH.CI. The aqueous layer was
extracted with CH,Cl., and the organic solution was washed with saturated aqueous NaHCO3 and brine, dried over
MgSOQOs, and concentrated in vacuo. The residue was purified by flash column chromatography (SiO., eluent;
AcOEt/Hex = 3/7 to 1/1) to afford tert-butyl (2-(benzylamino)-2-oxoethyl)(methyl)carbamate (12) (5.89 g, 94% in 2

steps) as a white solid.
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!H-NMR (400 MHz, CDCls): & 7.34-7.24 (5H, m), 4.46 (2H, d, J = 6.0 Hz), 3.89 (2H, s), 2.93 (3H, s), 1.40 (9H, s);
13C-NMR (100 MHz, CDCls): 6 169.4, 156.6, 138.1, 128.8 (2C), 127.7 (3C), 81.0, 53.4, 43.4, 36.0, 28.3 (3C); HRMS
(ESI) calcd for Ci5H22N2O3 [M+Na]* 301.1523; found 301.1520.

Toasolution of 12 (1.00 g, 3.60 mmol) in CH2Cl; (14.4 mL) was added TFA (3.60 mL) at 0 °C. The reaction mixture
was stirred for 1 h at rt. The solvent was removed in vacuo, and residual TFA was removed azeotropically with
CHCI; to afford N-benzyl-2-(methylamino)acetamide TFA salt. To a solution of N-benzyl-2-
(methylamino)acetamide TFA salt (3.60 mmol) in toluene (3.60 mL) was added NaHCO3 (605 mg, 7.20 mmol) and
diketene (832 pL, 10.8 mmol) at 0 °C. The reaction mixture was stirred for 48 h at rt and quenched with saturated
aqueous NH4CI. The organic solution was washed with saturated aqueous NaHCOs, and brine, dried over MgSQa,
and concentrated in vacuo. The residue was purified by flash column chromatography (SiO., eluent; AcOEt/Hex =
1/1) to afford Bka-2 (532 mg, 56% in 2 steps) as a pale-yellow oil.

!H-NMR (400 MHz, CDCls): 6 7.30-7.21 (5H, m), 4.44 (2H, d, J = 4.4 Hz), 4.05 (2H, br-s), 3.60 (2H, s), 2.98 (3H,
s), 2.20 (3H, s); *C-NMR (100 MHz, CDCls): § 203.4, 168.0, 167.5, 138.3, 128.7 (2C), 127.7 (2C), 127.3, 52.0, 49.9,
43.4, 37.4, 30.4; HRMS (ESI) calcd for C14H1sN203 [M+Na]* 285.1210; found 285.1209.

N-(2-(benzylamino)-2-oxoethyl)-2-oxocyclopentane-1-carboxamide (Bka-3)

O/—\O o
(5o
(1eq)

EDCI (1.5 eq.), HOBt (1.3 eq.) O 0]
HN/ﬁ( \/Ph EtsN (1.2 eq.) G)k /}( \/F’h 1 N HCI é)k /ﬁ( ~F
FA

T CH,Cly, 1t, 13 h THF i, 24 h
1 Bka-3
81% 41%

To a solution of 11 (567 mg, 2.17 mmol) in CH,Cl, (20.0 mL) was added EDCI-HCI (491 mg, 2.56 mmol), HOBt
(400 mg, 2.96 mmol), 1,4-dioxaspiro[4.4]nonane-6-carboxylic acid (340 pL, 1.97 mmol), and triethylamine (330 pL,

2.40 mmol). The reaction mixture was stirred for 13 h at rt and quenched with saturated aqueous NH4CI. The aqueous
layer was extracted with CH>Cl,, and the organic solution was washed with saturated aqueous NaHCOs3 and brine,
dried over MgSO., and concentrated in vacuo. The residue was purified by flash column chromatography (SiO,
eluent; AcOEt/Hex = 7/3) to afford N-(2-(benzylamino)-2-oxoethyl)-1,4-dioxaspiro[4.4]nonane-6-carboxamide (13)
(507 mg, 81%).

'H-NMR (400 MHz, CDCls):  7.32-7.23 (5H, m), 7.03 (1H, br-s), 6.55 (1H, br-s), 4.50 (1H, dd, J = 6.4, 14.6 Hz),
4.35 (1H, dd, J = 5.6, 14.6 Hz), 4.20 (1H, dd, J = 6.4, 17.2 Hz), 3.91-3.75 (3H, m), 3.65-3.54 (2H, m), 2.80 (1H, t, J
= 8.4 Hz), 2.15-2.05 (1H, m), 1.93-1.85 (1H, m), 1.80-1.60 (4H, m); 3C-NMR (100 MHz, CDCls): & 171.7, 169.2,
138.1, 128.8 (2C), 128.0 (2C), 127.6, 117.8, 64.4, 51.9, 43.6, 43.6, 35.4, 25.5, 21.1.

To a solution of N-(2-(benzylamino)-2-oxoethyl)-1,4-dioxaspiro[4.4]nonane-6-carboxamide (507 mg, 1.60 mmol) in
THF (20.0 mL) was added 1 N HCI (20.0 mL). The mixture was stirred for 24 h at rt. The agueous layer was extracted
with AcOEt, and the organic solution was washed with H,O and brine, dried over MgSO4, and concentrated in vacuo.
The product was purified by flash column chromatography (SiO-, eluent; AcOEt/Hex = 1/1 to 1/0) to afford Bka-3
(179 mg, 41%) as a white solid.
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IH-NMR (400 MHz, CDCls): § 7.31-7.21 (6H, m), 7.04 (1H, br-s), 4.43 (1H, dd, J = 6.0, 14.9 Hz), 4.37 (1H, dd, J =
6.0, 14.9 Hz), 4.04 (1H, dd, J = 6.4, 16.4 Hz), 3.86 (1H, dd, J = 4.8, 16.4 Hz), 2.99 (1H, t, J = 9.4 Hz), 2.37-2.14 (4H,
m), 2.07-1.99 (1H, m), 1.84-1.72 (1H, m); *C-NMR (100 MHz, CDCl): § 216.1, 168.9, 168.0, 138.1, 128.7 (2C),
127.7 (2C), 127.5, 54.9, 43.5, 43.5, 38.6, 25.8, 20.6; HRMS (ESI) Calcd for C1sH1sN203 [M+Na]* 297.1210; found
297.1235.

N-(2-(benzylamino)-2-oxoethyl)-3-o0xo-3-phenylpropanamide (Bka-4)

o o
PhMOH (1eq.)
o o

H EDCI (1.5 eq.), HOBt (1.3 eq.) H

HoN NPh Et;N (1.2eq) PhMNWNVPh
H
TFA O CH,Cly, 1t, 12 h O 59
1 Bka-4

To a solution of 1 (650 mg, 2.49 mmol) in CH2Cl, (10.0 mL) was added EDCI-HCI (715 mg, 3.74 mmol), HOBt
(496 mg, 3.24 mmol), benzoylacetic acid (347 mg, 2.49 mmol), and triethylamine (434 pL, 2.49 mmol). The reaction
mixture was stirred for 12 h at rt and quenched with saturated aqueous NH4CI. The aqueous layer was extracted with
CH.CI,, and the organic solution was washed with saturated aqueous NaHCOj3; and brine, dried over MgSQ., and
concentrated in vacuo. The residue was purified by flash column chromatography (SiO, eluent; AcOEt/Hex = 7/3 to
1/0) to afford Bka-4 (418 mg, 54%) as a white solid.

'H-NMR (400 MHz, CDCls): & 8.52-8.40 (2H, m), 7.97 (2H, d, J = 8.2 Hz), 7.63-7.30 (1H, m), 7.53 (1H, dd, J = 7.6,
8.2 Hz), 7.50-7.46 (1H, m), 7.34-7.21 (5H, m), 4.32 (2H, d, J = 5.6 Hz), 4.01 (2H, s), 3.80 (2H, d, J = 5.6 Hz); 13C-
NMR (100 MHz, DMSO-ds): 6 195.1, 168.6, 166.8, 139.2, 136.2, 133.5, 128.7 (2C), 128.4 (2C), 128.3 (2C), 127.2
(2C), 126.8, 46.7, 42.3, 42.0; HRMS (ESI) calcd for C1sH1sN2O3 [M+Na]* 333.1210; found 333.1210.
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Synthesis of Bza-peptide
The peptides were prepared by solid-phase synthesis (433A Peptide Synthesizer, Applied Biosystems) using Fmoc-

protected amino acids. Bza-tagged glycine was used to introduce the Bza tag. Synthesized peptides were purified by
HPLC (L-2000, Hitachi) to > 90% purity. HPLC conditions: Inertsil ODS-3 (250 x 4.6 mm 1.D.) column, 25-55%
MeCN (containing 0.1% TFA) (30 min) mobile phase, 1.0 mL/min flow rate and UV (215 nm) light source.

HPLC Analysis
HPLC chromatogram of synthetic peptide Bza-GLYEIAR

900

Intensity (mV)

300

100 -

-100

0 5 10 15 20 25 30

Retention Time (min)

Fig. S4
HPLC conditions

Column: Inertsil ODS-3 (250 x 4.6 mm [.D.)
Column temp.: 25 °C

Mobile phase: 25-55% MeCN (containing 0.1% TFA), 30 min
Flow rate: 1.0 mL/min

Detection: UV at 215 nm
MALDI TOF-MS analysis

Calcd. For C46Hg7N 10013 []VH‘H]+ 967.5
Found: [M+H]* 967.2
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Investigation of Appropriate Solutions for the Purification of Bza-Peptide

Catch Q Q

P P N
O o0 Pd atior P‘PE'P Tfo- Rel O O
-Leu-Tyr- H,O ©OH , e/ease -Leu-Tyr-
PhMN/GIy Leu-Tyr CI:‘-Iu 2 2 o o Ph)J\/U\N/Gly Leu-Tyr. (|3Iu
"' HO-Arg-Ala-lle Solvent Ph)\)\N}L'“ X% TFA H Ho-Arg-Ala-lle
(50 nmol, 50 uM) H in 50% MeCN/H,O

washed with rt, 30 min

the same solvent (x 2)
Fig. S5
Solvent
Phosphate buffer: 25 mM phosphate-Na, pH 7.0
Phosphate-buffered saline (PBS): 137 mM NaCl, 2.7 mM KCI, 8.1 mM Na;HPOQ, 1.5 mM KH;PO4, pH 7.4

Catch

To a solution of Bza-peptide (50 nmol) in 1 mL of solvent (phosphate buffer or PBS buffer or 0.1%TFA in 5%
CH3CN/H20) was added TentaGel-supported Pd aqua complex (5.0 mg, 1 umol). The mixture was rotated for 1 or 2
h at rt, and then filtered. The recovered beads were washed with the same solvent (1 mL, twice). The supernatant and

combined washing solution were analyzed by HPLC.

Release

The recovered beads were exposed to 0.5 mL of acidic solution (0.1% TFA in 50% CH3;CN/H,0 or 0.3% TFA in
50% CH3CN/H,0 or 0.5% TFA in 50% CH3CN) for 30 min at rt. The mixture was filtered, and the recovered beads
were washed with 0.5 ml of the same solvent. The obtained solutions were analyzed by HPLC. 0.1% TFA in 50%
CH3CN/H20 and 0.5% TFA in 50% CH3sCN/H>O were similarly investigated.

HPLC conditions and calibration curve of Bza-peptide

140

Retention time: 11.5 min . Solution
120 A: 0.1%TFA 5%CH.CN/H,0,
100 B: 0.1%TFA 95%CH,CN/H,0

HPLC condition (100 ul/min)

80 _ S
/ y = 0.0499x 0-3 min: A/B = 19/1

&0 R*=0.9997 —— 3-7 min: A/B = 19/1 to 7/3

7-20 min: A/B = 7/3 to 317

40 / 20-25 min: A/B =0/10

20 = 25-30 min: A/IB =191
/ Column: L-column2 ODS

0 |

T T T T T 1
0 500 1000 1500 2000 2500 3000
pmol

Peak area

Figure S6
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Typical HPLC charts obtained from the purification experiment using Bza-peptide

2TfO"
P2+ OH, N
0 o OM(,:Pd "OH, PogP o 237 TEA 79
Ph)K)kN/Gly—VaI—Tyr—GIIu (50 eq.) O'Pd"O 50% CH3CN/H,0 Ph)K)LN/Gly-VaI-Tyr-GIIu
H HO-Arg-Ala-lle Phos(pt'a;eol;uffer Ph)\/‘kN}L'“ rt, 30 min H HO-Arg-Ala-lle
pH 7.
(50 nmol, 50 uM) rt,1h l H elution efficiency: 98%
(initial solution) catch efficiency: >94%
supernatant
wash : Phosphate buffer
(2 times)
HPLC charts
Initial solution J\
supernatant
- Y
elution i
8 10 12 14 16

Fig. S7

To a solution of Bza-peptide (50 nmol) in 1 mL of phosphate buffer (pH 7.0) was added TentaGel-supported Pd aqua

complex (12.5 mg, 2.5 umol). The mixture was rotated for 1 h at rt, and then filtered. The recovered beads were

washed with the same solvent (1 mL, twice). The supernatant and washing solutions were analyzed by HPLC: the
catch efficiency was > 94%. The recovered beads were exposed to 0.5 mL of 0. 3% TFA in 50% CH3;CN/H0 for 30

min at rt. The mixture was filtered, and the recovered beads were washed with 0.5 ml of the same solvent. The

obtained solutions were analyzed by HPLC: the elution efficiency was 98%. HPLC analysis was performed in the

same way as for Figure S5.
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Determination of dissociation constant (Kd) between Pd complex and ketoamide tag.

NMR experiment of Pd aqua complex and Bka-4 in acetone.

We examined the dissociation constant of Pd complex and simple ketoamide compound Bka-4 in organic solvent.
To asolution of Pd aqua complex (3.2 mg, 3.0 umol) and trimethoxybenzene (internal standard, 6.5 pmol) in acetone-
ds (400 pL), different amounts of Bka-4 (1.5, 2.4, 4.5, 6.0, or 12.0 umol, 0.5-4 eq.) were added in the solvent (200
uL). After more than 1 h at rt, the *H NMR spectra were measured. The amount of Pd enolate complex was
determined based on the integration of signal 5.73 ppm, which was quantified using the internal standard (Fig. S8).

)
Ph
i o 05
OH ) N_Ph == Ph-R P-Ph
Sp| 2T+ PhMﬁ/\rf - Bh P
P; OH, 0 acetone-dg SN oT
ol 1 (0.6 mL) ? R H
ot Ph)ﬁ/KN/ﬁTNVPh
>1h 573ppmH H O
Pd aqua complex Bka-4 Pd enolate complex
5 mM 0.5, 0.8, 1.5, 2, or 4 equiv. Quantified by 'H NMR.
Bka-4 0.5 eq.
ﬁ
R L N T S , | DA
Bka-4 1.5 eq.
M -'-MU ’L-f-\ﬁ'rm\'.“ e rw Wy MM»“I-[ ".ﬂ.w‘ A AR ,’qa .. -
Bka-4 2 eq.
f M
A }HM,, "\*.bfl\u-ﬂ'l\-l i e [ T L L. _
Bka-4 4 eq.
' i VH L | ‘ N “
_7\|\J’\f‘ HLM l“ﬂ/‘, nk J\"\r*\,wrut\r“-‘J‘I\ \_\_‘_“ 7\___#,;&“,.[\_7, - AT N l
L B e e o e o L B T LI B w e e e B
8.5 8.0 7.5 7.0 6.5 6.0 55 5.0 4.5 4.0 3.5 3.0 25 2.0 1.5 [ppm]
Fig. S8

Using the quantified [Pd enolate complex], we made the Scatchard plot with [bound Bka-4] and [bound/free
Bka-4]. The Kd value was calculated as 1.12 x 103 from the slope of the approximate line (Fig. S9).

Scatchard Plot

3.00

250 A y = —890.43x + 4.2374
R? = 0.9307
m
3 -1/Kd = -890.43
g 1o * Kd =1.12-1073
2 0.50 L
< »

0.00

0.0000 00010 00020 00030 0.0040 0.0050
bound Bka-4 [M]
Fig. S9
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Analysis of the Kd value between Tentagel-supported Pd aqua complex and Bza-peptide in aqueous solution.
To estimate the Kd value in aqueous solution, the water-solubilities of Pd aqua complex and Bka-4 were insufficient.
Instead, we analyzed the dissociation constant between Pd complex immobilized on TentaGel and ketoamide-tagged
peptide. To a suspension of different amounts of TentaGel-supported Pd aqua complex in phosphate buffer (1 mL),
Bza-tagged peptide (68.0 nmol) at rt was added. The mixture was rotated for 1 h at rt, subsequently filtered, and the
recovered beads were washed with 1 mL of phosphate buffer (x 2). The washed beads were exposed to 0.3% TFA
50% CH3CN/H20 (250 pL) for 30 min at rt. The mixture was filtered, and the recovered beads were washed with
250 pL of the same solvent. The obtained solutions (initial solution, supernatant, washing solution, and eluted

solution) were analyzed by HPLC (Fig. S10). HPLC analysis was performed in the same way as for Fig. S6.

270"
HPLC carts o :PPZJ,OHQ 2
initial solution 0 0 P " OH, P_tP o 03%TFA oo
pp AL -Bly-Val-Tyr-Glu (01,03, 05,1, or 25 ol Pd_ 50% CHCNI0_ ) L L, ~Gly-Val-Tyr-Glu
1 —_— 1
H HO-Arg-Ala-lle I’hus;):(a;uobullm PhMN}H 1, 30 min H HO-Arg-Ala-lle
— (68 nmol, 1 mL) (?1, 1 ﬁ) l H elution
(initial solution)
supernatant
wash - Phosphate buffer
(2 times)
beads 2.5 pmol beads 1 pmol beads 0.5 ymol beads 0.3 pmol beads 0.1 ymol
supernatant 1% 2% 10% 20% 61%
A~ AN
wash 0.4% 0.6% 1.1% 2.1% 3.5%
elution 98% 98% 90% 9% 35%

11 11.5 12 125 N1 11.5 12 125 1" 11.5 12 125 N 1.5 12 125 1" 11.5 12 12.5

Fig. S10

Using the quantified [Pd enolate complex], we made the Scatchard plot with [bound Pd complex] and [bound/free
Pd complex]. The Kd value was calculated as 9.98 x 107° from the slope of the approximate line (Fig. S11).

Scatchard Plot

04

3 o35 4 y = =10020x + 0.5335
£ o3 R2=0.9913
‘E 0.25
s 02 ~1/Kd = -10020
S e . Kd = 9.98-10-
B o1 ¥
8 0.05 .

0 L]

0 0.00002 0.00004 0.00008

bound Pd complex [M]

Fig. S11
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Estimation of essential amount of Pd complex for the efficient purification.
To estimate the essential conditions for the purification, the following equation were derived from the dissociation
constant (Kd)

[Pd] - [ketoamide] ([Pd], — [Pd- ketoamide]) - ([ketoamide], — [Pd- ketoamide])

Kd = =
[Pd- ketoamide] [Pd- ketoamide]

[Pd]: concentration of palladium complex

[ketoamide]: concentration of ketoamide

[Pd-ketoamide]: concentration of palladium-ketoamide complex
[Pd]o: initial concentration of palladium complex

[ketoamide]o: initial concentration of ketoamide

Considering the experimental conditions, we can introduce the following approximation, which means excess amount

of Pd complex compared with labeled peptides.

[Pd], > [ketoamide], = [Pd- ketoamide]
[Pd], — [Pd- ketoamide] = [Pd],
Using the above approximation, the following equation can estimate the catch efficiency.

[Pd], - ([ketoamide], — [Pd- ketoamide])

Kd =
d [Pd- ketoamide]

Kd [ketoamide], — [Pd- ketoamide] [ketoamide],

[Pd], [Pd- ketoamide] [Pd- ketoamide]

Kd + [Pd], [ketoamide],

[Pd], [Pd- ketoamide]

Catch Effic _ [Pd-ketoamide]  [Pd],
are ldency = [ketoamide], ~ Kd + [Pd],

Based on the above equation, if higher concentration of palladium complex than Kd value is used, the catch efficiency
is constant and approaches quantitative. To confirm this, we examined the catch efficiency with excess concentration
of Pd (2.5x10° M) and different concentration of ketoamide-tagged peptide (Fig. S12).

To a suspension of TentaGel-supported Pd aqua complex (12.5 mg, 2.5 pmol) in phosphate buffer (1 mL), different
equivalents of Bza-tagged peptide (3.5, 7.1, 14.9, 30.8, 37.5, or 76.5 nmol) at rt were added. The mixture was rotated
for 1 h at rt, subsequently filtered, and the recovered beads were washed with 1 mL of phosphate buffer (x 2). The
washed beads were exposed to 0.3% TFA 50% CHsCN/H»0O (500 pL) for 30 min at rt. The mixture was filtered, and
the recovered beads were washed with 500 pL of the same solvent. The obtained solutions (initial solution,
supernatant, washing solution, and eluted solution) were analyzed by HPLC (Fig. S12). HPLC analysis was

performed in the same way as for Fig. S6.
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HPLC carts
initial solution
peptide 76.5 nmol 37.5 nmol 30.8 nmol 14.9 nmol 7.1 nmol 3.5 nmol
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/\ AN e ~
supernatant 1.0% 0.6% 0.7% 0.6% 0.6% 1.1%
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elution
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Fig. S12
Consequently, the catch efficiency was consistently quantitative, supporting the above hypothesis. Therefore, we

estimated the minimum essential amount of Pd complex as 10 M.
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Purification of Bza-Peptide from Tryptic Digest of BSA
Preparation of BSA tryptic digest

Bovine serum albumin (10 mg) was dissolved in 1 mL of denaturing buffer (7 M guanidine hydrochloride, 1 M
Tris-HCI (pH 8.5), 65 mM dithiothreitol (DTT)) and incubated for 10 min at 95 °C and 1 h at 37 °C. After addition
of 162.5 mM iodoacetamide (IAM), the sample solution was incubated for 1 h at rt. The protein solution was desalted
by a Zeba Desalt Spin column 7K MWCO (BIO-RAD), and then digested with trypsin (sequencing grade modified
trypsin, Promega) at 37 °C overnight. The solution was lyphilized and resolved in water before use. The amount of
peptide was determined by amino acid analysis.

Procedure for the purification of Bza-peptide from tryptic digest of BSA

To a solution of Bza-peptide (500 pmol) and BSA tryptic digest (540 pmol BSA) in 0.1%TFA in 5% CHs;CN/H,O
(1.00 mL) was added TentaGel-supported Pd aqua complex (10.0 mg, 2 pmol). The mixture was rotated for 1 h at rt,
then filtered, and the recovered beads were washed with 2.00 mL of 0.1% TFA 5% CH3;CN/H,0 (x 10). The washed
beads were exposed to 0.3% TFA 50% CH3;CN/H,0 (500 L) for 30 min at rt. The obtained solutions (initial solution,
supernatant, washing solution, and eluted solution) were analyzed by MALDI-TOF-MS. Among various BSA

peptides, BSAssr-359 (blue, Fig. S13) showed specific binding to TentaGel-supported Pd aqua complex (Figure 5c).

;+--p matured BSA
1 MKWVTFISLLLLFSSAYSRGVFREDTHKSEIAHRFKDLGEEHFKGLVLIA

51 FSQYLQQCPFDEHVKLVNELTEFAKTCVADESHAGCEKSLHTLFGDELCK
101 VASLRETYGDMADCCEKQEPERNECFLSHKDDSPDLPKLKPDPNTLCDEF
151 KADEKKFWGKYLYEIARRHPYFYAPELLYYANKYNGVFQECCQAEDKGAC
201 LLPKIETMREKVLASSARQRLRCASIQKFGERALKAWSVARLSQKFPKAE
251 FVEVTKLVTDLTKVHKECCHGDLLECADDRADLAKYICDNQDTISSKLKE
301 CCDKPLLEKSHCIAEVEKDAIPENLPPLTADFAEDKDVCKNYQEAKDAFL
351 GSFLYEYSRRHPEYAVSVLLRLAKEYEATLEECCAKDDPHACYSTVFEFDKL
401 KHLVDEPQNLIKQNCDQFEKLGEYGFQNALIVRYTRKVPQVSTPTLVEVS
451 RSLGKVGTRCCTKPESERMPCTEDYLSLILNRLCVLHEKTPVSEKVTKCC
501 TESLVNRRPCFSALTPDETYVPKAFDEKLFTFHADICTLPDTEKQIKKQT
551 ALVELLKHKPKATEEQLKTVMENFVAFVDKCCAADDKEACFAVEGPKLVV

601 STQTALA

Fig. S13 Amino acid sequence of BSA (UniprotKB — P02769)

BSA161-167 and BSAaar.350 are shown in red and blue, respectively. Bza-peptide was designed from BSAue1-167.
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Assay System for Inhibitory Activities against Cathepsin B

Substrate test cathepsin B
(Ac-RR-AFC) compound (in reaction buffer)

V 1 l 1 5 Fluorescence

ex. 400 nm/em. 505 nm
96 well plate ( 5 ¢ )

HNYNHZ
NH
o H Cathepsin B HaN 020
\I(N\)Lu/dh‘\@ijo _amepshE W
Of o >~
HN CF.

AC-RR-AEC 3 AFC: amino-4-trifluoromethyl
HaNTSNH coumarine
\. 2

A IR G

Z-FG-AOMK Bza-FG-AOMK AltBza-FG-AOMK
(IC5 =1.9 = 0.2 uM) (ICsp = 0.47 £ 0.08 pM) (ICs, = 0.28 = 0.04 pM)

Fig. S14

The cathepsin-inhibitory activities of compounds were measured by using a cathepsin B activity fluorometric assay
kit (K140-100, BioVision). Briefly, test compound and substrate were mixed in a 96-well plate (50 pL/well), and
human liver cathepsin B (Calbiochem, catalog No. 219362) was added (0.050 pg, 50 pL/well). The plate was
incubated at 37 °C for 10 min, and the activity of cathepsin B was determined based on the increase of fluorescence
(Ex 400 nm/Em 505 nm) measured with a 96-well plate reader (Spectra Max M2e, Molecular Devices). The dose-
response curves and ICso values of compounds were calculated by Origin 9.0 software, and data are presented as
mean £ S.D. (n = 3).
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Purification and Identification of Bza-FG-AOMK-labelled peptide
Preparation of tryptic digest of labelled cathepsin B

NH,

o
SHH HQNJ\/I ®

S N — S
A <L /(’(“\;f

[¢]

& N
Purified _ -
cathepsin B capping of thiol
(in reaction buffer) |ncubation by iodoacetamide
l (37° C, 30 min) l
\/\/ > TCA >
I precipitation I
Bza-AOMK Tryptic digestion
o o (M. 0 Tryptic digest of
P"MNLVVN\)K/O n ; labeled cathepsin B
o o
Fig. S15

Human liver cathepsin B (6.5 ug, Calbiochem, catalog No. 219362) was dissolved in 1.0 mL of buffer (50 mM
sodium acetate (pH 5.6), 5 mM MgCl,, 2 mM DTT). Then 5 uL of 6 mM Bza-FG-AOMK in DMSO was added (final
concentration 30 uM), and the mixture was incubated for 30 min at 37 °C. After incubation, cathepsin B was
precipitated by adding trichloroacetic acid (TCA). The precipitate was washed with acetone and dissolved in
denaturing buffer (trifluoroethanol 15 pL, 100 mM ammonium bicarbonate 15 pL, and 200 mM DTT 1.5 pL). The
solution was incubated for 1 h at 60 °C. After addition of 6 uL of 200 mM iodoacetamide (IAM), incubation was
continued for 1 h at rt, and then 1 pL of 200 mM DTT was added to quench excess IAM. The solution was diluted
with 240 pL of 25 mM ammonium bicarbonate buffer containing n-decyl-p-D-glucopyranoside (DG, final
concentration: 0.05 w/v %). After addition of trypsin (200 ng), the sample solution was incubated overnight at 37 °C

and used as the tryptic digest of cathepsin B (240 pmol/280 pL, approximately).

1 MWQLWASLCCLLVLANARSRPSFHPLSDELVNYVNKRNTTWQAGHNFYNV

;---p matured cathepsin B
51 DMSYLKRLCGTFLGGPKPPQRVMFTEDLKLPASFDAREQWPQCPTIKEIR

light chain «--; ;P heavy chain
101 DQGSCGSCWAFGAVEAISDRICIHTMAHWSVEVSAEDLLTCCGSMCGDGC

151 NGGYPAEAWNFWTRKGLVSGGLYESHVGCRPYSIPPCEHHVNGSRPPCTG
201 EGDTPKCSKICEPGYSPTYKQDKHYGYNSYSVSNSEKDIMAEIYKNGPVE
251 GAFSVYSDFLLYKSGVYQHVTGEMMGGHAIRILGWGVENGTPYWLVANSW

matured cathepsin B <
301 NTDWGDNGFFKILRGQDHCGIESEVVAGIPRTDQYWEKTI

Fig. S16 Amino acid sequence of human cathepsin B (UniprotKB — P07858)

Catalytic cysteine residue (Cys108) and CatB.ss-263 are shown in red and blue, respectively.
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Purification of the peptide labelled by Bza-FG-AOMK

To a solution of tryptic digest of BzaFG-AOMK:-labelled cathepsin B (250 pmol) in 0.1% TFA in 5% CH3;CN/H:0
(1.0 mL) was added TentaGel-supported Pd aqua complex (500 nmol, 2000 eq.). The mixture was rotated for 1 h at
rt, then filtered. The recovered beads were washed with 2.0 mL of 0.1% TFA in 5% CH3;CN/H,0 (5 times), and then
the beads were exposed to 0.3% TFA in 50% CH;CN/H,0 (500 pL) for 30 min at rt. After filtration, the beads were
washed with 0.3% TFA in 50% CH3;CN/H,0 (500 uL). The obtained solutions, initial solution, supernatant, washing
solution, and eluted solution, were analyzed by MALDI-TOF-MS (Fig. 6¢ and S17 left).

Release

0.3 % TFA in 50% CH,CN
rt, 30 min

J
MALDI-TOF-MS analysis

Labeled sample (treated with Bza-FG-AOMK) Control sample (treated with DMSO)

[
1.0x10* Initial solution 8.0 x 10*

. A o | L |.
0x 104 5.0 x 104 Supernatant
| |. | , L ] IA ! i LI Lo L

N

Digested cathepsin B
(250 pmol CatB)

Initial solution

2TfO"
e ~
P OH,

500 nmol (2000 eq.)

f

w

Relative abundance
-

L wd L ) JL“. 1’ —— |

) i
.0x 10* Labeled binding site Elution 3.0 x 104 Elution
Calcd.: 2480.03 (H* form)
246-263

Found: 2480.26

_ AN
e N NIt

1200 1400 1600 1800 2000 2200 2400 2600 2800 m/z 1200 1400 1600 1800 2000 2200 2400 2600 2800 m/z

[N

I I W A PR J

Fig. S17
Purification was also performed using the tryptic digest of non-labelled cathepsin B as an initial solution (Fig. S17
right). In this case, the target peptide was not observed in the eluate. However, a strong signal of CatBjss.263 Was
detected in the same way as in the Bza-labelled sample (Fig. S17 left). Based on this observation, CatB2ss-263 (blue
in Fig. S16) appears to have some affinity with TentaGel-supported Pd aqua complex. One possible explanation is

hydrophobic interaction with the polystyrene regions of TentaGel. Another is coordination of some specific sequence
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of amino-acid residues of CatB24s-263 t0 the Pd complex. In addition, the region from 1200 to 1800 m/z contains many

peaks related to polyethylene glycol (PEG), which is thought to be derived from the PEG linker of TentaGel.

LC-ESI-MS/MS analysis for the identification of the binding site

The eluted solution was also analyzed by LC-ESI-MS/MS to identify the binding site. Mass spectra were acquired
using a LTQ Orbitrap XL source (Thermo Fisher Scientific) equipped with a nano electrospray ionization (nanoESI)
source (Nikkyo Technos Co, Ltd.). Full mass scan was acquired in the FT mode (resolution 60,000) and MS/MS scan
(CID) was acquired in the iontrap (IT) mode or FT mode. On a nanoflow HPLC system (nanoLC) (UltiMate 3000
nano LC system, Thermo Fisher Scientific), Acclaim PepMap100 C18 nanoViper (75 um i. d. x 150 mm, 3 pm, 100
A, Thermo Fisher Scientific) and p-precolumn cartridge (Acclaim PepMap100 C18, 300 pm i. d. x 5 mm, 100 A, 5
pum, Thermo Fisher Scientific) were used as the analytical column and trap column, respectively. For the analytical
column, mobile-phase A consisted of 0.1% FA, 4% MeCN in distilled water; mobile-phase B consisted of 100%
MeCN containing 0.1% FA. For the trap column, mobile-phase C consisted of 0.1% TFA in distilled water. The
gradient method was used with mobile-phase A and mobile-phase B at a flow rate of 250 nL/min. A representative
gradient was as follows; 0% B (0 - 10 min), 0 — 40% B (10 — 40 min), 40 — 70% B (40 — 45 min), 70 — 100% B (45
— 46 min), total 60 min run. The MS and MS/MS data were searched against protein database using Proteome
Discoverer (Thermo Fisher Scientific) with MASCOT (Matrix Science). Theoretical peptide mass value was

calculated by a Xcalibur Qual Browser (Thermo Fisher Scientific).
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Synthesis of Bza-FG-AOMK
Scheme S3

a. Pd/C, H,
b. benzoyl acetic acid
o M o} EDCI, HOBt o o} e o) c. LiOH 0 0 M 0
O)LN N\)kOMe N N OMe N N\)kOH
H o H o H oo
16

14 15
d. isobutyl chloroformate, EtzN
e. CHyN,
f. HBr aq./AcOH O O g [e] g. 2,6-dimethyl benzoic acid, KF O O N [e)
N N \)K/ Br N N \)k/o
H o H o o

17 Bza-FG-AOMK
Reagents and conditions: (a) Pd/C (10 wt%), H,, EtOH, rt, 1 h; (b) benzoyl acetic acid, EDCI, HOBt, EtsN, CH,Cl,,
rt, 10 h, 66% in 2 steps; (c) LiOH, THF/MeOH/H;0, rt, 2 h; (d) isobutyl chloroformate, EtsN, THF, -40 °C, 30 min
then 0 °C, 30 min; (e) diazald, KOH, Et,0/MeOH/H0, 0 °C, 1 h; (f) 48% HBr aq./AcOH (1/1), 0 °C, 10 min; (g)
2,6-dimethylbenzoic acid, KF, DMF, rt, 14 h, 50% in 5 steps.

Bza-FG-OMe (15)

benzoyl acetic acid (0.9 eq.)
Pd/C (10 wt%) EDCI (1.2 eq.), HOBt (1.4 eq.)

o) o) H2 Et3N (1.1 eq) [e) e}

0
H H
OJ\N N\)J\o,v,e EtOH CH,Cl, N N\)J\OMe
Ho i, 1h i, 18 h Ho

14 15
66%

To a solution of Cbz-FG-OMe (14)8 (2.5 g, 6.7 mmol) in EtOH (68.0 mL) was added Pd/C (250 mg, 10 wt%). The
suspension was stirred for 1 h under a hydrogen atmosphere, and then filtered through a Celite pad. The filtrate was
concentrated under reduced pressure and the residue was dissolved in CH,Cl; (34.0 mL). To this solution was added
benzoylacetic acid (1.0 g, 6.1 mmol), EDCI-HCI (1.4 g, 7.3 mmol), and HOBt (1.1 g, 8.2 mmol) at rt. The reaction
mixture was stirred for 18 h, then the solvent was removed in vacuo. The crude mixture was diluted with AcOEt, and
washed with saturated aqueous NH4CI, saturated aqueous NaHCOs, and brine. The organic solution was dried over
MgSQs,, filtered, and concentrated under reduced pressure. The residue was purified by recrystallization from
CH.Cly/hexane to give Bza-FG-OMe (15) (1.54 g, 66%) as a white solid.

[a]o*: -42.9 (c 1.0, CHCI3); *H-NMR (400 MHz, CD30D): 8 7.96 (2H, d, J = 8.1 Hz), 7.74-7.72 (1H, m), 7.62 (1H,
t,J=7.7Hz), 7.48 (2H, dd, J = 7.7, 8.1 Hz), 7.43-7.38 (1H, m), 7.29-7.18 (5H, m), 4.73 (1H, dd, J = 5.4, 9.4 Hz),
3.99 (2H, s), 3.72 (3H, s), 3.31 (2H, s), 3.26 (1H, dd, J = 5.4, 14.0 Hz), 2.92 (1H, dd, J = 9.4, 14.0 Hz); 3C-NMR
(100 MHz, CDs0OD): 4 196.6, 173.9, 171.5, 169.6, 138.5, 137.5, 134.9, 130.2 (2C), 129.9 (2C), 129.6 (2C), 129.5
(2C), 127.8, 56.0, 52.6, 41.9, 38.6, 32.7; HRMS (ESI) calcd for Cz1H22N20s [M+Na]* 405.1385; found 405.1421.
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Bza-FG-OH (16)

LiOH (2 eq.)

Toasolution of 15 (1.5 g, 3.92 mmol) in THF/MeOH/H:0 (2/1/1, 80 mL) was added LiOH*H-0 (329 mg, 7.8 mmol).
The reaction mixture was stirred for 3 h at rt, and then quenched with 1N HCI. The aqueous phase was extracted with

ACcOEt. The combined organic solution was dried over MgSOa and concentrated in vacuo. The residue was purified
by recrystallization from CH.Cl,/hexane to afford Bza-FG-OH (16) (1.47 g including inseparable impurities) as a
white solid.

[a]o?: -31.2 (c 0.54, MeOH); *H-NMR (400 MHz, DMSO-ds): & 8.54-8.42 (2H, m), 7.83 (2H, d, J = 8.0 Hz), 7.62
(1H,t, J = 7.8 Hz), 7.46 (2H, dd, J = 7.8, 8.0 Hz), 7.29-7.18 (5H, m), 4.60-4.55 (1H, m), 3.94-3.79 (4H, m), 3.07
(1H, dd, J = 3.9, 13.6 Hz), 2.77 (1H, dd, J = 9.2, 13.6 Hz); **C-NMR (100 MHz, DMSO-ds): 5 194.5, 171.3, 171.1,
166.2, 137.8, 136.2, 133.4, 129.2 (2C), 128.7 (2C), 128.3 (2C), 128.1 (2C), 126.3, 53.8, 46.7, 40.7, 37.8; HRMS
(ESI) calcd for CaoHzoN20s [M-H]- 367.1288; found 367.1308.

Bza-FG-Br (17)

isobutyl chloroformate (1.3 eq.)
Et3N (1.4 eq.), THF

o O [ : o o O o
H -40 °C, 30 min then -15 °C, 30 min; 48% HBr aq./AcOH H
N N\)'LOH - - N N\)K/Br
H CH3N, (bubbling) 0 °C, 15 min H
o] o]
16.

0°C,1h

To a solution of 16 (400 mg, 1.08 mmol) in THF (10 mL) was added triethylamine (211 pL, 1.51 mmol) and isobuty!l
chloroformate (184 uL, 1.41 mmol) at -40 °C. The reaction mixture was stirred for 30 min at -40 °C, and for 30 min
at -15 °C. In another flask, a solution of Diazald (1.07 g, 5.0 mmol) in Et,O (10 mL) was added slowly over 1 hto a
solution of KOH (841 mg, 15.0 mmol) in MeOH/H,O/Et,0 (2/1/1, 24.0 mL) at rt. The generated CH;N was added
to the reaction solution by bubbling, and the reaction mixture was stirred for 1 h at 0 °C. Then, 48% aqueous

HBr/AcOH (1/1, 4.0 mL) was added, and stirring was continued for 15 min at O °C. The reaction mixture was
quenched with saturated aqueous NaHCO3. The aqueous layer was extracted with AcOEt, and the organic solution
was washed with H,O and brine, dried over MgSOa, and concentrated in vacuo. The residue was purified by flash
column chromatography (SiO», eluent; AcOEt/Hex = 1/1) to afford Bza-FG-Br (17) (396 mg including inseparable
impurities) as a white solid.

[a]o?*: -22.1 (c 0.83, MeOH); *H-NMR (400 MHz, CDCls): § 7.90 (2H, d, J = 7.6 Hz), 7.71-7.69 (1H, m), 7.59 (1H,
t,J = 7.4 Hz), 7.46 (2H, dd, J = 7.4, 7.6 Hz), 7.42-7.35 (1H, m), 7.28-7.17 (5H, m), 4.86-4.81 (1H, m), 4.31 (1H, dd,
J=5.4,189 Hz), 4.21 (1H, dd, J = 5.2, 18.9 Hz), 3.90 (2H, d, J = 8.0 Hz), 3.89 (2H, s), 3.18 (1H, dd, J = 6.4, 14.1
Hz), 3.08 (1H, dd, J = 7.8, 14.1 Hz); *C-NMR (100 MHz, CDCls): § 197.7, 195.5, 171.4, 166.7, 136.5, 136.0, 134.3,
129.4 (2C), 129.0 (2C), 128.8 (2C), 128.7 (2C), 127.2,54.7, 47.2, 45.6, 37.8, 31.8; HRMS (ESI) calcd for C21H21N204
[M+Na]* 469.0558; found 469.0511.
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Bza-FG-AOMK

2,6-dimethyl benzoic acid (1.2 eq.)
o o o KF (4 eq.) o o o
N N \)K/Br DMF N N \)K/O
H 14 h H o o)
17 Bza-FG-AOMK

To a solution of 17 (330 mg, 0.74 mmol) in DMF (7.4 mL) was added 2,6-dimethyl benzoic acid (134 mg, 0.89
mmol) and KF (172 mg, 2.96 mmol) at rt. The reaction mixture was stirred for 14 h at rt and quenched with H,O.

The aqueous layer was extracted with AcCOEt and the organic solution was washed with H-O, saturated aqueous
NaHCOs, and brine, dried over MgSO4, and concentrated in vacuo. The residue was purified by flash column
chromatography (SiO, eluent; AcOEt/Hex = 7/3) to afford Bza-FG-AOMK (235 mg, 50% in 5 steps from compound
15) as a white solid.

[a]o?: -22.2 (¢ 0.63, MeOH); "H-NMR (400 MHz, CDCls): § 7.92 (2H, d, J = 7.6 Hz), 7.72-7.71 (1H, m), 7.60 (1H,
t,J = 7.5 Hz), 7.46 (2H, dd, J = 7.5, 7.6 Hz), 7.38-7.36 (1H, m), 7.28-7.17 (5H, m), 7.09-7.03 (3H, m), 4.89 (2H, d,
J = 2.4 Hz), 4.85-4.80 (1H, m), 4.26 (1H, dd, J = 5.0, 19.1 Hz), 4.15 (1H, dd, J = 5.2, 19.1 Hz), 3.93 (2H, d, J = 8.8
Hz), 3.18 (1H, dd, J = 6.6, 14.2 Hz), 3.12 (1H, dd, J = 7.4, 14.2 Hz), 2.36 (6H, s); 3C-NMR (100 MHz, CDCls): &
198.9, 195.6, 171.2, 169.1, 166.5, 136.4, 136.0, 135.8 (2C), 134.3, 132.4, 130.0, 129.4 (2C), 129.0 (2C), 128.9 (2C),
128.7 (2C), 127.9 (2C), 127.2, 66.9, 54.8, 46.9, 45.5, 37.8, 20.1 (2C); HRMS (ESI) calcd for CaoHaoN20s [M+Na]*
537.1996; found 537.1995.
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Comparison with Purification Method Using Biotin-Avidin System and Click Reaction
To compare our method with the widely used alkyne-tag-click reaction method, alkyne-tagged Bza-FG-AOMK
(AltBza-FG-AOMK) was prepared and used in our method or the general method using click reaction and biotin-

avidin system.

Purification of the peptide modified by AltBza-FG-AOMK by using Pd beads

Release
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Fig. S18
The tryptic digest of AltBza-FG-AOMK-labelled cathepsin B (150 pmol) was prepared by using the same method
as Fig. S15. Even in the case of this sample, we succeeded in purification of the AltBza-FG-AOMK-labelled peptide
by our method.
*In the case of AltBza-FG-AOMK, one of the cysteine residues in target peptide was not capped efficiently by

iodoacetamide.
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Purification of the peptide modified by AltBza-FG-AOMK by using biotin-avidin system
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AltBza-FG AOMK N digestion > Avidin UltraLink resin
e
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Fig. S19

Human liver cathepsin B (4 pug, 150 pmol) was incubated with AltBza-FG-AOMK (final concentration 30 uM) for
30 min at 37 °C, then cathepsin B was precipitated with TCA and washed with acetone. The precipitate was dissolved
in 100 pL of SDS buffer (1% SDS, 50 mM Tris-HCI, pH 8.0). Introduction of a biotin tag was performed by click
reaction using Click-it Protein Reaction Buffer Kit (Thermo Fisher Scientific). After click reaction, reagents were
removed by MeOH/CHCI; precipitation. The precipitate was digested with trypsin after capping of cysteine residues
using the same method as for Fig. S15. We tried to purify the AltBza-FG-AOMK-labelled peptide by using the biotin-
avidin system according to the supplier’s protocol. Pierce Monomeric Avidin UltraLink resin (100 pL, 50% aqueous
slurry, > 900 pmol binding capacity) was added to a tube, and then washed 5 times with PBS buffer (0.5 mL). The
tryptic digest of cathepsin B was mixed with the avidin beads in PBS buffer (0.5 mL), and the mixture was incubated
for 1 h at 4 °C. The supernatant was recovered after centrifugation, and the beads were washed 5 times with PBS
buffer (0.5 mL). The washed beads were incubated in 2 mM biotin in PBS buffer (0.1 mL) for 1 h at 4 °C, and the
supernatant was recovered as eluate 1. Additionally, the beads were incubated in regeneration buffer (0.1 M glycine
buffer, pH 2.8) for 1 h at rt, and then the supernatant was recovered as eluate 2. The obtained solutions were analyzed
by MALDI-TOF-MS (Fig. S19) and LC-ESI-MS.

S29



Non-labelled target peptide (CatBio1-120) Was not observed in the initial solution. This indicates that the labelling
with AltBza-FG-AOMK proceeded successfully. However, the biotinylated target peptide was not detected even in
the initial solution. Possible reasons for this are that the biotinylated peptide may have low ionization efficiency or

may have precipitated due to the low solubility of the biotin tag.

Western blotting analysis of cathepsin B labelled by AltBza-FG-AOMK with click reaction.
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Fig. S20

To confirm the introduction of the biotin tag by click reaction, Western blotting analysis was performed (Fig. S20).
In the same manner as for figure S14, human liver cathepsin B (4 pg, 150 pmol) was treated with or without AltBza-
FG-AOMK, and the biotin tag was introduced by click reaction. The biotinylated cathepsin B was dissolved in SDS
sample buffer, and reductive alkylation was performed with a sample buffer kit (Apro Science; acrylamide as an
alkylation reagent). The obtained samples were separated by SDS-PAGE and analyzed by Western blotting using
streptavidin-HRP (GE Healthcare). The chemiluminescence image was obtained by using LAS4000 (GE-Helthcare).
As shown in the right part of Fig. S20, cathepsin B has two forms: a single chain form and a two-chain form. The
two-chain form was mainly included in our sample, and the binding site is in the light chain. Indeed, the light chain
was clearly observed by chemiluminescence, indicating that the introduction of the biotin tag proceeded successfully
with AltBza-FG-AOMK and click reaction.
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Synthesis of AltBza-FG AOMK

Scheme S4
5 0 a. Pd/C, H, O O c. LiOH
N\)kOMe b. e} o) /@)K)LN OMe /@)K)L \)kOH
/©)K)k0|\/le 4 20

d. isobutyl chloroformate, Et;N
e. CH,N, [e) f. 2,6-dimethyl benzoic acid, HFIP

o o
H
N N\)KéNz \)k/
Pz "o
= AItha FG-AOMK

Reagents and conditions: (a) Pd/C (10 wt%), H., THF/EtOH, rt, 1.5 h; (b) methyl 4-(ethynyl)benzoylacetate, toluene,
reflux, 6 h, 54% in 2 steps; (c) LiOH, THF/MeOH/H.0, rt, 2 h, 94%; (d) isobutyl chloroformate, EtsN, THF, -60 °C,
30 min then -40 °C, 30 min; (e) diazald, KOH, Et.0/MeOH/H0, 0 °C, 2 h, 43% in 2 steps; (f) 2,6-dimethyl benzoic
acid, HFIP, rt, 3 h, 14%.

methyl 3-(4-ethynylphenyl)-3-oxopropanoate (19)%°

1) trimethylsilylacetylene (3 eq.)
Pd(PPh3),Cl, (2.5 mol%)
O NaH(2eq.) o 0 Cul (2.5 mol%) o 0

/@)k dimethyl carbonate WOMe Et3N, 80 °C, 1 h OMe
80°C,4h 2) K,CO5 (1.5 eq.)
Br Br MeOH, t, 3 h =

18 19

4-bromoacetophenone
quant. 77%

To a solution of 4-bromoacetophenone (10.0 g, 50.0 mmol) in dimethyl carbonate (50.0 mL) was added NaH (4.40
0, 55% dispersion in mineral oil, 100 mmol) at rt and the mixture was stirred for 4 h at 80 °C. The reaction mixture
was quenched with 1 N HCI, and the whole was extracted with ACOEt two times. The combined organic solution
was dried over MgSQy, filtered, and concentrated under reduced pressure. The crude mixture was purified by flash
column chromatography (SiO-, eluent; AcCOEt/Hex = 1/9) to give methyl 4-bromobenzoylacetate (18) (13.5 g, quant.)
as a pale yellow oil®.

'H-NMR (400 MHz, CDCls): 6 7.80 (2H, d, J = 8.6 Hz), 7.63 (2H, d, J = 8.6 Hz), 3.97 (2H, s), 3.75 (3H, s); *C-
NMR (75 MHz, CDCls): 6 191.5, 167.7, 134.7, 132.3, 130.1, 127.7, 52.7, 45.7.

To a solution of 18 (12.2 g, 47.6 mmol) and trimethylsilylacetylene (19.8 mL, 143 mmol) in EtsN (450 mL) was
added bis(triphenylphosphine)palladium dichloride (842 mg, 1.20 mmol) and copper iodide (229 mg, 1.20 mmol) at
rt. The reaction mixture was stirred for 1 h at 80 °C, then the solution was filtered through a Celite pad. The filtrate
was concentrated under reduced pressure, and the residue was purified by flash column chromatography (SiO,
eluent; AcOEt/Hex = 1/19) to give the TMS-protected product®. To a solution of the TMS-protected compound in
MeOH (250 mL) was added K>COs (9.90 g, 71.4 mmol) at rt. The reaction mixture was stirred for 3 h at rt, then
saturated aqueous NH.Cl was added, and the mixture was extracted with CH.CI, two times. The combined organic

solution was dried over MgSOs., filtered, and concentrated under reduced pressure. The residue was purified by flash
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column chromatography (SiO-, eluent; AcCOEt/Hex = 1/9) to give methyl 3-(4-ethynylphenyl)-3-oxopropanoate (19)
(7.36 g, 77%) as a pale-yellow solid.

Enol form (major): *H-NMR (400 MHz, CDCls): 6 12.5 (1H, s), 7.73 (2H, d, J = 8.4 Hz), 7.53 (2H, d, J = 8.4 H2),
5.68 (1H, s), 3.81 (3H, s), 3.20 (1H, s); *C-NMR (75 MHz, CDCls): 5 173.5, 170.5, 133.6, 132.4 (2C), 126.1 (2C),
125.1, 87.9, 83.1, 79.6, 51.7; HRMS (ESI) Calcd. for C12H1003Na: 225.0522. Found: 255.0521.

*Keto form: *H-NMR (400 MHz, CDCls): § 7.90 (2H, d, J = 8.8 Hz), 7.59 (2H, d, J = 8.8 Hz), 3.94 (2H, s), 3.75 (3H,
s), 3.28 (1H, s); **C-NMR (75 MHz, CDCls): § 191.7, 167.8, 135.7, 132.6 (2C), 128.5 (2C), 127.8, 82.7, 81.1, 52.7,
45.8.

AltBza-FG-OMe (20)™
(0] (0]

OMe
Pd/C (10 wt%)
o o H, = 19 (1.2 eq.) o o ~ 0
o)kN N\)kOMe EtOH/THF toluene N N\)kOMe
H rt,1.5h reflux, 6 h H
0 0
FZ

20
54%

To a mixture of 148 (1.53 g, 4.10 mmol) in EtOH/THF (4/1, 40.0 mL) was added Pd/C (153 mg, 10 wt%). The

suspension was stirred for 1.5 h under a hydrogen atmosphere, and then the mixture was filtered through a Celite pad.

The filtrate was concentrated under reduced pressure. The residue was dissolved in toluene (40.0 mL), and then 19
(1.00 g, 4.90 mmol) was added to the solution at rt. The reaction mixture was refluxed for 6 h, then diluted with
AcOEt. The organic solution was washed with saturated aqueous NH4CI, saturated aqueous NaHCOs, and brine,
dried over MgSQ,, filtered, and concentrated under reduced pressure. The residue was purified by flash column
chromatography (SiO-, eluent; MeOH/CHCI; = 1/49), and recrystallization from CH,Cl./hexane to give AltBza-FG-
OMe (20) (901 mg, 54%) as a white solid.

white solid; [a]p*: -47.2 (c 1.0, MeOH); 'H-NMR (400 MHz, CDCls): & 7.87 (2H, d, J = 8.2 Hz), 7.57 2H, d, J =
8.2 Hz), 7.31-7.18 (6H, m), 6.76 (1H, dd , J= 5.4, 4.9 Hz), 4.79 (1H, dd, J= 7.6, 6.4 Hz), 4.07 (1H, dd, /=18, 5.4
Hz), 3.92 (1H, dd, J = 18, 4.9 Hz), 3.90 (2H, d, J = 4.8 Hz), 3.72 (3H, s), 3.29 (1H, s), 3.15 (1H, dd, /= 13.8, 6.4
Hz), 3.15 (1H, dd, J = 13.8, 7.6 Hz); *C-NMR (75 MHz, CDCl3,D,0 1 drop): 6 194.6, 171.2, 170.2, 166.3, 136.6,
135.6, 132.6 (2C), 129.4 (2C), 128.7 (2C), 128.5 (2C), 127.1, 125.8, 82.6, 81.3, 54.6, 52.5, 45.9, 41.3, 37.8; HRMS
(ESI) Calcd. for C23H22N>Os [M+Na]" 429.1421; Found 429.1412.
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AltBza-FG-OH (21)

LiOH (3 eq.)

o O H O
/@)‘\)’LN N\)'LOMG THF/MeOH/HZO /@)U’L \)kOH
H rt, 2
P O
~ 20

94%

To a solution of AltBza-FG-OMe (800 mg, 1.97 mmol) in THF/MeOH/H,0 (2/1/1, 21 mL) was added lithium
hydroxide monohydrate (250 mg, 5.96 mmol) at rt. The reaction mixture was stirred at rt for 2 h, and then diluted
with AcOEt and H,0. The mixture was separated, and the aqueous layer was acidified with 1 N HCI. The acidified
aqueous layer was extracted with AcCOEt twice. The combined organic solution was dried over MgSQy, filtered, and
concentrated under reduced pressure. The residue was crystallized from CH,Cl»/hexane to give AltBza-FG-OH (21)
(723 mg, 94%) as a white solid.

white solid; [a]o?®: -44.1 (c 1.00, MeOH); *H-NMR (400 MHz, CDCl; DMSO-ds 1 drop): & 7.82 (2H, d, J = 8.4 Hz),
7.51(2H, d, J=8.4 Hz), 7.28-7.13 (TH, m), 4.73 (1H, dd, J = 7.8, 6.0 Hz), 4.05-3.80 (4H, m), 3.26 (1H, s), 3.17 (1H,
dd, J=14.1, 6.0 Hz), 2.98 (1H, dd, J = 14.1, 7.8 Hz); **C-NMR (75 MHz, CDCIls/DMSO-ds (4/1)): § 193.7, 171.1,
170.7, 165.9, 136.7, 135.2, 131.6 (2C), 128.7 (2C), 127.8 (2C), 127.6 (2C), 125.8, 124.8, 81.9, 80.9, 53.8, 46.3, 40.7,
37.0; HRMS (ESI) Calcd. for Ca2H19N20s [M-H]" 391.1299; Found 391.1323.

AltBza-FG-N; (22)"°
isobutyl chloroformate (1.2 eq.) o o

¢ 2 H 9 Et;N (1.3 eq.) CH5N,, (bubbling) 9 H
3 . . 5N, (bubbli
N N\)kOH N N\)K7N2
H o THF 0°C,2hr H o
-60 °C, 30 min then -40 °C, 30 min
Z Z

21 22
43%

To a solution of AltBza-FG-OH (680 mg, 1.73 mmol) and triethylamine (313 pL, 2.24 mmol) in THF (17 mL) was
added isobutyl chloroformate (270 pL, 2.08 mmol) at -60 °C. The reaction mixture was stirred at -60 °C for 30 min,
and then at -40 °C for 30 min. In another flask, a solution of Diazald (1.85 g, 8.65 mmol) in EtO (17.0 mL) was
added slowly over 1 h to a solution of KOH (1.46 g, 26.0 mmol) in Et;,O/MeOH/H,0 (1/2/1, 40.0 mL) at rt. The
generated CH2N, was added to the reaction solution by bubbling, and stirring was continued for 2 h at 0 °C. The
reaction mixture was quenched with AcOH, and diluted with AcOEt. The organic solution was washed with saturated
aqueous NaHCOs and brine, dried over MgSO, filtered, and concentrated under reduced pressure. The residue was
purified by flash column chromatography (SiO., eluent; AcOEt), and recrystallization from CH>Cl./hexane to give
AltBza-FG-N; (22) (308 mg, 43%) as a white solid.

white solid; [a]o?: -50.9 (¢ 0.50, CHCIs); *H-NMR (400 MHz, CDCls): § 7.87 (2H, d, J = 8.6 Hz), 7.57 (2H, d, J =
8.6 Hz), 7.33-7.20 (6H, m), 7.11 (1H, br-s), 5.34 (1H, s), 4.76 (1H, dd, J = 7.8, 6.4 Hz), 4.00-3.86 (4H, m), 3.30 (1H,
s), 3.20 (1H, dd, J = 13.3, 6.4 Hz), 3.11 (1H, dd, J = 13.3, 7.8 Hz); *C-NMR (75 MHz, CDCl3, D,0 1 drop): 5 194.8,
190.4, 171.0, 166.4, 144.6, 136.4, 135.5, 132.7(2C), 129.4 (2C), 128.9 (2C), 128.6 (2C), 127.3, 125.8, 82.6, 81.5,
54.9, 53.9, 46.9, 37.6; HRMS (ESI) Calcd. for C23H20N4sOs[M+Na]* 439.1377; Found 439.1376.
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AltBza-FG-AOMK"?

O O (0] 2,6-dimethyl benzoic acid (5 eq.

g ) o O o

N\)k?NZ HFIP N N\)K/O
P g t,3h P H 5 o}
Z4 Z4 AltBza-FG-AOMK

22
14%

Iz

To a solution of 22 (100 mg, 0.240 mmol) in HFIP (500 pL) was added 2,6-dimethylbenzoic acid (180 mg, 1.20
mmol) at rt. The reaction mixture was stirred for 3 h at rt, and then diluted with AcOEt. The organic solution was
washed with saturated aqueous NaHCOs3 and brine, dried over MgSQy, filtered, and concentrated under reduced
pressure. The residue was purified by flash column chromatography (SiO., eluent; AcOEt/Hex = 7/3), PTLC (eluent;
AcOEt/Hex = 1/1), and GPC (CHCIs) to give AltBza-FG-AOMK (18 mg, 14%) as a white solid.

white solid; [a]p® : -26.0 (c 0.50, CHCl3); 'H-NMR (400 MHz, CDCl): & 7.88 (2H, d, J = 8.4 Hz), 7.57 (2H, d, J =
8.4 Hz), 7.30-7.20 (7H, m), 7.05 (2H, d, J = 8.0 Hz), 6.89 (1H, br-s), 4.90 (2H, s), 4.79 (1H, dd, J = 7.4, 6.6 Hz),
428 (1H, dd, J= 19, 5.4 Hz), 4.16 (1H, dd, J = 19, 4.6 Hz), 3.95 (1H, d, J = 17 Hz), 3.89 (1H, dd, J = 17 Hz), 3.29
(1H, s), 3.19 (1H, dd, J = 14.2, 6.6 Hz), 3.13 (1H, dd, J = 14.2, 7.4 Hz), 2.37 (6H, s); *C-NMR (75 MHz, CDCl;,
D,O 1 drop): 8 199.0, 194.8, 171.1, 169.2, 166.2, 136.4, 135.8 (2C), 135.6, 132.6 (2C), 132.3, 130.0, 129.4 (2C),
128.8 (2C), 128.6 (2C), 127.9 (2C), 127.2, 125.8, 82.6, 81.3, 66.9, 54.6, 46.8, 37.7, 20.1 (2C); HRMS (ESI) Calcd.
for C3:H30N206 [M+Na]* 561.1996; Found 561.2000.
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Purification and Identification of Bza-VAD(OMe)-FMK-labelled peptide

To examine the generality of our method, we applied the same approach for another enzyme inhibitor.
The coronavirus disease 2019 (COVID-19) pandemic, caused by severe acute respiratory syndrome coronavirus 2
(SARS-CoV-2), has inflicted severe damage globally. To overcome this pandemic, various therapeutic approaches
were examined.®® Among them, SARS-CoV-2 main protease (MP™) was expected to be an antiviral target to suppress
the virus replication.'* Z-VAD(OMe)-FMK was identified as a potent inhibitor for SARS-CoV-2 MP™ by chemical
screening from a library of 4198 chemical entities.*> A fluoromethylketone (FMK) group of Z-VAD(OMe)-FMK
was identified for creating a covalent bond with catalytic cysteine of the protease.'® We synthesized Bza-VAD(OMe)-
FMK from Z-VAD(OMe)-FMK and applied it for the purification of the labelled peptide.

Assay System for Inhibitory Activities against SARS-CoV-2 Main Protease (MP™)

SARS-CoV-2 Mpre test _
(in reaction buffery ~ compound ~ Substrate peptide

V l’ l’ l’ . Fluorescence
~  (ex. 360 nm/em. 460 nm)

96 well plate

' N
Dabcyl-Lys-Thr—Ser-Ala-Val-Val

FRET Gin } e
pY HyN~-Ser -Gly-Phe-Arg-Lys—Met-N__JL.

u Ser SARS-CoV2 MP© :
~_N_0O ;
L G T & Sy
U
N7 Met—:
T()(\H

SO

NH,

\_ Substrate peptide Fluorescent fragment J

0 _A o é\fo
O‘Me O‘Me
Z-VAD(Me)-FMK Bza-VAD(Me)-FMK
(ICs =7.7 + 0.12 uM) (ICs = 8.9 + 1.0 M)
Fig. S21

The protease-inhibitory activities of compounds were measured by using a fluorogenic substrate peptide (PEPTIDE
INSTITUTE, INC., code: 3249-v). Briefly, test compound and SARS-CoV-2 MP™ (Sigma-Aldrich, catalog No.
SAE0172-200UG) were mixed in a 96-well plate (0.70 pg, 50 pL/well, final 0.20 M), and the fluorogenic substrate
was added (50 pL/well, final 20 pM). The plate was incubated at 30 °C for 15 min, and the activity of SARS-CoV-
2 MP® was determined based on the increase of fluorescence (Ex 360 nm/Em 460 nm) measured with a 96-well plate
reader (Spectra Max M2e, Molecular Devices). The dose-response curves and ICsy values of compounds were
calculated by Origin 2023 software, and data are presented as mean + S.D. (n = 3). Bza-VAD(OMe)-FMK showed a
comparable protease-inhibitory activity to Z-VAD(OMe)-FMK.
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Preparation of enzymatic digest of labelled SARS-CoV-2 MP™

NH,

(o]
SHH HZNJK/I o
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SARS-CoV-2 MPr capping of thiol
by iodoacetamide

(in reaction buffer) Incubation
l (30 ° C, 30 min) l
R > acetone
T 7 N
I precipitation I
Bza-VAD(Me)-FMK Enzymatic digestion
o ho 7 W (chymotrypsin) Tryptic digest of labeled
W”JLJW ”ﬁp SARS-CoV-2 Mere
] 8} /\ 8] (o]
Q.
Me

Fig. S22

Recombinant SARS-CoV-2 MP (11.2 pg, Sigma-Aldrich, catalog No. SAE0172-200UG) was dissolved in 1.6 mL
of reaction buffer (20 mM Tris-HCI (pH 7.2), 100 mM NaCl, 1 mM EDTA and 1 mM DTT). Then 16 pL of 3 mM
Bza-VAD(Me)-FMK in DMSO was added (final concentration 30 uM), and the mixture was incubated for 30 min
at rt. After incubation, SARS-CoV-2 MP™ was precipitated by adding cold acetone. The precipitate was washed with
acetone and dissolved in denaturing buffer (7 M urea, 1 M Tris-HCI (pH 8.5) and 5 mM TCEP). The solution was
incubated for 30 min at rt. After addition of 3 pL of 200 mM iodoacetamide (IAM), incubation was continued for 30
min at rt. Then, the solution was diluted with 480 uL of water containing n-decyl-p-D-glucopyranoside (DG, final
concentration: 0.05 w/v %). After addition of chymotrypsin (300 ng), the sample solution was incubated for 4 h at rt
and used as the enzymatic digest of SARS-CoV-2 MP™ (320 pmol/540 pL, approximately).

1 SGFRKMAFPSGKVEGCMVQVTCGTTTLNGLWLDDVVYCPRHVICTSEDML

51 NPNYEDLLIRKSNHNFLVQAGNVQLRVIGHSMQONCVLKLKVDTANPKTPK

101 YKFVRIQPGQTFSVLACYNGSPSGVYQCAMRPNFTIKGSFLNGSCGSVGF

151 NIDYDCVSFCYMHHMELPTGVHAGTDLEGNFYGPFVDRQTAQAAGTDTTI

201 TVNVLAWLYAAVINGDRWFLNRFTTTLNDFNLVAMKYNYEPLTQDHVDIL

251 GPLSAQTGIAVLDMCASLKELLQONGMNGRTILGSALLEDEFTPFDVVRQC

301 SGVTFQ

Fig. S23 Amino acid sequence of SARS-CoV-2 MP™ (NCBI Accession Number: YP_009725301.1)
Catalytic cysteine residue (Cys145) is shown in red.
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Purification of the peptide labelled by Bza-VAD(Me)-FMK

To a solution of enzymatic digest of Bza-VAD(Me)-FMK-labelled SARS-CoV-2 MP™ (160 pmol) in 0.3% TFA in
5% CH3CN/H20 (1.0 mL) was added TentaGel-supported Pd aqua complex (200 nmol, 1250 eq.). The mixture was
rotated for 1 h at rt, then filtered. The beads were washed with 2.0 mL of 0.3% TFA in 5% CH3;CN/H,0O (5 times),
and then the beads were exposed to 0.3% TFA in 50% CH3;CN/H,O (500 pL) for 30 min at rt. After filtration, the
beads were washed with 0.3% TFA in 50% CH3;CN/H,O (500 pL). The obtained solutions, initial solution,
supernatant, washing solution, and eluted solution, were washed with CHCI3/MeOH. The organic solvents contained
in the water layer were removed under reduced pressure, and the residue was concentrated by C18 spin column (GL
Science, MonoSpin® C18) and analyzed by MALDI-TOF-MS.

Although non-specific peptides were also detected, three Bza-labelled peptides were successfully identified by the
comparison with a control sample (Fig S24). One was a reported peptide,*® and the others were unreported peptides
derived from the difference of chymotrypsin cleavage pattern and the hydrolysis of methyl ester. This result indicates
the advantage of our method for the identification of unexpected modification of labelled peptides.

MALDI-TOF-MS analysis

Labeled sample (treated with Bza-VAD(Me)-FMK) Control sample (treated with DMSO)
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t.i - L ) n\l. L4 IL[LUJ-L_“__J.'._JJA .Jbl\g.u__\,‘_ J L ) ‘ n l. L ILl L |.hmli|». ,,L . .b\k.w\_.l.wlhr___
(1]
Q
c
1]
Hi | |
=]
2 L | n\l i Jqui .J\...lmh | \J\ i \‘. HL i .J..m'»lkl .
© Lok VTR . A . ! 7777!7777 )
£ 13x10¢ w 14x104 ﬁ
&
©
© ‘ ‘ J
M el J(J L . JMM — ‘J L A A
| _ . " Lo, N Al 4 —
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4-35 N
Labelled peptide C - 277-294
- 219-235 N\ 219-235
277 294\ / / ‘L \ Ve J J
|l s | T S R

1000 1500 2000 2500 3000 3500  m/z 1000 1500 2000 2500 3000 3500  m/z
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o oA e ©  Labelled peptide B (R = Me)

Bza-VAD OR Calcd.: 3037.40 / Found: 3037.50
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WOy W O .
NJL JYN s Labelled peptide C
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0 0 .~ o O Reported in ref. 15
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Fig. S24
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Synthesis of Bza-VAD(Me)-FMK

o o
0 o JiPi
H H Ph OH (1.3eq)
Ph._O__N N £ Pd/C (10 wt%) Ph H
¢ \)LHJH( \)J\/ H, TFFH (1.3 eq.), EtsN (1.3 eq.) \)J\
o A O 3_0 o o)
S F" MeOHICH,Cl, DMF.t,2h A
ZVAD(Me)}-FMK ~ Oye LD Bza-VAD(Me)-FMK

27%

To a solution of Z-VAD(Me)-FMK (20 mg, 0.043 mmol, PEPTIDE INSTITUTE, INC., code: 3188-v) in MeOH (4.5
mL) and CH,CI, (0.5 mL) was added Pd/C (2.0 mg, 10 wt%). The suspension was stirred for 1 h under a hydrogen
atmosphere, and then filtered through a Celite pad. The filtrate was concentrated under reduced pressure and the
residue was dissolved in DMF (3.0 mL). To this solution was added benzoylacetic acid (9.1 mg, 0.056 mmol), EtzN
(7.7 pL, 0.056 mmol), and TFFH (14.7 mg, 0.056 mmol) at rt. The reaction mixture was stirred for 2 h, then the
solvent was removed in vacuo. The crude mixture was diluted with CH,Cl, and washed with water and brine. The
organic solution was dried over MgSQy, filtered, and concentrated under reduced pressure. The residue was purified
by column chromatography (SiO-, eluent; AcCOEt/Hex = 7/3 to 9/1) twice to give Bza-VAD(Me)-FMK (5.5 mg, 27%)
as a white solid. We confirmed the purity of compound by HPLC analysis, and it showed a single peak. However,
careful NMR analysis indicated that the compound was obtained as inseparable 1:1 diastereomeric mixture due to
epimerization of aspartic acid. We applied this sample for the labelling experiments, because it showed a comparable
protease-inhibitory activity to Z-VAD(OMe)-FMK (Fig. S21).

'H-NMR (400 MHz, CDCls): 6 7.97 (2H, d, J = 7.8 Hz), 7.65 (1H, t,J = 7.4 Hz), 7.52 (2H, dd, J = 7.8, 7.4 Hz), 7.44-
7.38 (1H, br), 7.31 (1H, br), 7.16-7.10 (1H, br), 5.31-4.92 (total 2H, m), 4.87-4.79 (1H, m), 4.57-4.50 (1H, m), 4.29-
4.24 (1H, m), 4.13 (1H, d, J = 17.5 Hz), 4.04 (1H, d, J = 17.5 Hz), 3.64 and 3.55 (total 3H, s, ca 1:1), 2.94-2.90 (1H,
m), 2.87-2.83 (1H, m), 2.35-2.28 (1H, m), 1.46 and 1.45 (total 3H, d, J = 7.2 Hz, ca 1:1), 1.02 (3H, d, J = 6.9 Hz),
0.972 and 0.966 (total 3H, d, J = 6.9 Hz, ca 1:1) ¥C-NMR (100 MHz, CDCls):5 202.5 (d, J = 16.4 Hz), 196.1, 172.6,
171.1,170.8, 167.8, 135.6, 134.5, 129.0, 128.5, 84.1 (d, J = 183.0 Hz), 59.9, 52.2, 52.0, 49.2, 45.9, 34.7, 29.7, 19.5,
17.8, 17.5; HRMS (ESI) calcd for C,3H30FN3sO7 [M+Na]* 502.1960; found 502.1981.

HPLC chromatogram of Bza-VAD(Me)-FMK

Column: SERI L-column ODS 0 5 S
(1.5x 0150 mm L.D., 3 pm) ‘
Column temp.: 35 °C

Mobile phase: 9.5-57% MeCN
(containing 0.1% TFA), 20 min

g
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1% Bza-VAD(Me)-FMK A: 0.1% TFA 5% CH;CN/H,0,
Retention time: 12.35 min B: 0.1% TFA 95% CH,CN/H,0,
97%

@
k=
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NMR Spectra
TentaGel-supported BINAP (*'P-NMR)
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1 X_Prescans =1
2 X_Resolution = 8.71930804 [Hz]

1 X_Swaep = 142.85714286 [kiiz]
<1 X_Sweep_Clipped = 114.28571429 [kiz]
wi Irr_Domain = Phosphorus3l

Irr_Freq = 162.44190389 [MHz)
=1 Irr_offset = 5[ppm]
1 Tri_Domain = Phosphorus31

1 Tri_Freq = 162.44190389 [MHz]
- Tri_offset = 5[ppm]
et Clipped = FALSE

] Scans =32
o Total_Scans =32
i

1 ‘ Relaxation Delay = 5[s]
=1 Recvr_Gain = 58
- Temp_Get = 22.8[dC]

o ] || X_90_width = 12.4[us]
% bbbt s b WS T 1 A o e A ettty :*:}13‘“ - :!.‘:t;::?em
=5 X_Atn = 3[dB]
] =z
=< X_pulse = 6.2[us)
< =7 Irr_Mode = off
- P e e e I R R e e ri Mode = ofr
40.0 20.0 1 0 -10.0 =200 Dante_Presat = FALSE
Initisl Wait = 1[s)
Repetition Time = 5.114688[s]
=
=
=
X ¢ parts per Million : Phosphorus3 1
1
TentaGel-supported Pd aqua complex (*'P-NMR)
Salutions for Inaavation
n o
- TentaGel Ph Filename = KH3105_re_single pulse-1-5
N e 2TfO Author - delta
2_ H P/ lms;m:b - Ei;f;;_pulss‘]xp
sample I = EH e
|| \ 2+ OH Solvant = CHLOROFORM-D
_ Pd Creation Time = 1-DEC-2016 18:54:41
=7 PN Revision_Time = 2-DEC-2016 13:18:11
‘ lT\ OH, Current_Time = 2-DEC-2016 13:18:31
=4 I PhPh Comment = single_pulse
Data_Format = 1D COMPLEX
| Dim_Size = 13107
24 | Dim Title = Phosphorus3l
Dim Units = Ippml
Dimensions =X
@ ] | site = JuM-ECS400
= ‘ Spectrometer = DELTAZ_NMR
~ Field Strength = 9.42499681[T] (400 (MHz])
=] X_hoq_Duzration = 0.11468B(s]
| X Domain = 31e
- X_Freq = 162.44190389 [MHz]
=] ‘ X_offset = 0[ppm]
X_Points = 16384
- | X_Prescans =1
a4 X_Resolution = 8.71930804 [Hz]
X_Sweep = 14285714286 [kiz)
| | X_Swaep Clipped = 114.28571429 [kHz]
= 7 Trr_Domain - Phosphorus31
< I Irr_Freq = 162.44190389 (MHz]
{ Irr Offset = 5[ppm]
o l = Phosphorus3l
e | = 162.44190389 (MHz]
J ' = 5(ppm]
“ | = FALSE
S Lo = 256
' Total _Scans = 256
;— l} Relaxation Delay = 5[s]
ﬂl In | \ Recvr_Gain = 56
| | ' Temp_Get = 22.1[dC]
- le\\ ;M., m“‘,( | Mﬁ‘i\\{t\" MI m M M ol ﬁ nm { I fh Wl J“ J }q} o P o
g I i Il 1IN Mf M ' | 'l‘ i J\‘ it nm* I” N I “A | m ’ I ‘P m ‘IM ,’| X_Acq_Time = 0.114688(s]
5 I | ‘ } 1 | gl X_Angle = 45[deg)
- X_atn = 3[dB]
_§ <] X_Pulse = 6.2[us]
3 Irr_Mode = ozt
R R R R R R R R R R R et Mode et
40.0 30.0 20,0 10.0 0 -10.0 -20.0 Dante_Presat = FALSE
Initial_Wait =

34038

X : parts per Million : Phosphorus31

Repetition_Time

[s]
5.114688[s)
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Bka-1
'H-NMR

A A

10.0 9.0 8.0 7.0 6.0 50

1.836

Curzent_Time

Repetition_Time

Filename = 2235_watan—l—¢.jdf
Author = delta
Experiment = proton. jxp
] Sample_Td = 2238
Solvent = DMSO-DE
1 Creation Time = 1B-APR-2014 2
q Revision Time = 7-FEB-2017 2

7-FEB-2017 21:

| . Commant. = single_pulse
1 |= Data_Format = 1D COMPLEX
e Dim_Size = 13107
Dim_Title = Proten
Dim_Units = [ppm]
Dimensions =x
Site = JNM-ECS400
Spectrometer = DELTAZ MR
Field Strength = 9.42899681[T] (400[MHz])
X_Acq Duration = 2.1757952[s]
X_Demain = 1H
X _Freq = 401.28219856[MHz]
X_Offset = S(ppm)
%_Points = 16384
g x_rrescans =1
o« X_Resolution = 0.45960208 [Hz]
] X_Sweep = 7.53012048 [kHz]
1 X_Sweep Clipped = 6.02409639[kHz]
| Irr_Domain = Proton
1 . | = " Irr Freq = 401.28219856[MHz]
(2 = iz [& Trz_Offset = Sippm]
[ = Tri_Domain = Proton
1 Tri_Freg = 401.28219856[MHz]
4 ‘ Tri_Offset = 5[ppm]
| Clipped = FALSE
Beans =8
‘ Total Scans =8
Relaxation_Delay = 5[s]
] | Recvr_Gain = 36
| Temp_Get = 21.4[dc]
J X_90_width = 6.5[us]
e 1 X_Acq_Time = 2.1757952 (8]
g8 13 X_angle = 45[deg]
5 X_Atn = 1.23[dB]
= 1 | %_Pulse = 3.25[us)
s _ 1 Irr_Mode = off
€= - - Tri_Mode = ofe
R i e  LALALIL I e e BB bante Presat _ rars
Initial _wWait = 1(s]

= 7.1757952[sa]

2328 mZfeImZ
LG L LG
R I e S A
X @ parts per Million : Proton
BC-NMR
%
< JEOL
9 o H ons or Innovation
P AP
H Filename = 2238_Carben-1-4.3df
4 0 Author = delta
= Expariment = carbon.jxp
sample_1d = 2238
Selvent = DMSO-DE
Creation_Time = 18-APR-2014 23:0B:15
Revision_Time 7-FEB-2017 2 ]
- Current Time = 7-FEB-2017 21:08:08
=]
Comment. = single pulse decoupled gat
Data_Format 1D COMPLEX
Dim_Size = 26214
Dim_Title carbon13
- Dim_Units (ppm]
=" Dimensions =X
site = JNM-ECS400
Spectrometer = DELTAZ_NMR
Field Strength = 9.42499681(T] (400 [MHz])
X_Acq_Duration = 1.03809024[s]
=] X_Domain = 13c
= X_Freq = 100.90247863 [MHz]
X_offset = 100.0(ppal
X_Points = 32768
X_Prescans =4
% Resolution = 0.96330739[Hz]
L X_Swaep = 31.56565657 [kHz]
< ¥ _Sweep Clipped = 25.25252525[kiz]
Irr_Domain = Proton
Irs Freq = 401.28219856 [Mxz]
Irz_Offset = 5[ppm]
Clipped = FALSE
=~ Scans = 512
=7 Total Scans = 512
Relaxation Delay = 1[s]
Recvr_Gain 0
Termp_Get
X_90_width = 11.5[us)
X_Aoq_Time 1.03809024 [s]
x_angle = 30([deq)
X_Atn = 5.6[dB]
g *_Pulse = 3.83333333[us]
8 Irr_Atn Dec = 25.7[dB)
] Irr_htn_Noe = 25.7[dB]
S = o oy ™ n " " Irr Noise = WALTZ
= T " e i ! Irs_Pwidth = 0.115[ms)
R RRE R RR R AR R AR R AR AR RS R R AR AR AR AR KR AR R AR RA R RRR R RERRIRARRRRERRRCEERRERT! Decoupling -
210.0 190.0 170.0 150.0 130.0 110.0 90.0 70.0 50.0 Initial Wait = 1(s]
I | Noe = TRUE
Ia | | Noe_Time =
o P [P, Repetition Time = 2.03803024([s]
= g A EE
z EE nEa8

X : parts peNr Million : Carbon13
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Bka-2

"H-NMR

JEOL

BC-NMR

X ¢ parts per Million : Carbon13

] | Filename = 2260_proton-1-4.3jdf
1 o Author = delta
] Experiment proton. jxp
1 Sample_Td 2260_re7_GPC
] Solvent CHLOROFORM-D
=1 Creation_Time B-MAY-2014 14:29:18
o] Revision_Time 7-FEB-2017 21:15:50
] Curzent_Time = 7-FEB-2017 21:16:5%
] Comment: = single pulse
: Data_Format 1D COMPLEX
] Dim Size 13107
=1 Dim Title = Proton
wi] Dim_Units [ppm]
1 Dinensions =x
1 - = Site JNM-ECS400
1 3 - Spectrometer = DELTAZ_WMR
] i
1 Field Strength = 9.4243968L[T] (400 [MHz])
<7 X_Acq Duration = 2.1757952[s]
4 X_Domain 18
] X _Freq = 401.28219856 [Miz]
4 N X_Offset = S(ppm]
- e . ¢
1 z |8 (& X_Points = 16384
4 A %_Prescans 1
] *_Resolution = 0.45960208 [Ez]
Si“ X_Sweep 7.53012048 [kHz]
1 X_Sweep_Clipped = 6.02409638[kHz]
] Irr_Domain
] = 401.28219856 [MHz]
] = 5lppm]
1 = Proton
=1 = 401.28219856 [MHz]
=3 5ppm]
] = FALSE
1 =8
] ‘ Total Scans =8
1 ! Relaxation Delay = 5[s]
o1 Recvr_Gain 44
=1 Tenp_Get = 23.3[4C)
1 X_90_Width 6.5[us]
o ] X_Acg_Time = 2.1757952(s)
s X_Angle = 45[deg]
g | X_ata = 1.23(dB)
e 1] 1l | X_Pulse = 3.25[us]
2 1 J Irr_Mode = off
| <] - Tri_Mode ofs
T T T T T T T T Dante_Presat FALSE
10.0 9.0 6.0 50 4.0 3.0 2.0 1.0 Initial Wait = 1[s]
k | ‘ | | | Repetition Time = 7.1757952[s]
— / —
TECLZS223G 23d = g Z 2
e TE= 2 = i z
e + e P i =
X : parts per Million : Proton
Salutions for Imnovation
el
= Filenams 2260_Carbon-1-4. jAf
] Author = delta
Experiment = carbon. jxp
] sample_Td = 2260_rererere
4 Solvent CHLOROFORM-D
1 Creation Time = 6-MAY-2014 11:48:15
Revision Time 7-FEB-2017 21:11:24
] Current Time = T7-FEB-2017 21:11:52
1 Comment = single pulse decoupled gat
Data_Format = 1D COMPLEX
1 Dim_Size = 26214
] Dim_Title = Carbonl3
] Dim _Units = [ppm)
<+ 1 Dimensions =x
=] site = TNM-ECS400
4 Spectrometer = DELTA2_NMR
1 Field Strength = 9.42499681(T] (400(MHz]}
X_Acq_Duration = 1.03809024(s]
1 X _Domain =13c
1 X_Freq = 100.90247863 [Miz]
« X_Offset = 100.0[ppm]
<4 x_points = 32768
X_prescans =a
] X_Resolution = 0.96330739 (Hz]
E X_Sweep = 31.56565657 [kHz]
1 X_Sweep Clipped = 25,25252525[kHz]
4 Irr_Domain Proton
Irr_Freg = 401.2B219856 [MAz]
Irr Offset 5 [ppm]
Clipped = FALSE
Scans = 1024
Total_Scans = 1024
Relaxation Delay = 1[s]
Recvr_Gain = 60
=] Temp_Get = 22(4c)
<= X_90_width = 11.5[us]
E X_Acq_Time = 1.03800024 (3]
] X_Angle = 30(deg]
o X_Atn = 5.6[dB]
S X _Pulse = 3.83333333(us]
g ] Izz_Atn_Dec = 25.7(4m)
- _ . M | | L | N Irr_Atn_Noe = 25.7[d8]
Z o " At et i s et gt e £ st Irr_Neise = WALTZ
= ] Irr_pwidth 0.115[ms]
T T T T T T T T T T T T T T T T T T T T T T Decoupling TRUE
220.0210.0 200.0 190.0 180.0 170.0 160.0 150.0 140.0 130.0 120.0 110.0 100.0 90.0 80.0 70.0 60.0 50.0 40.0 30.0 20.0 10.0 = 18]
) | i
A I~ | ‘ | ~ 1021
= e o8N o 2 Tem o & Repetition_Time = 2,03809024(s]
3 & 884 = 2% & 3 49
2 = FEEE = R
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=4
bl O o H Innavation
N\/Ph
3— N/\n/ Filename = 2524_proton-2-3.3df
H Ruthor = dalta
3 o Experiment = proton. jxp
o 3 sample Id 2524
i Solvent = CHLOROFORM-D
3 Creation_Time 14-0CT-2014 1
Revisien Time = 7-FEB-2017 2
E, Current_Time T-FEB-2017 2
E Comment = single pulse
. Data_Format = 1D COMPLEX
«~7 Dim_3ize 13107
Dim_Title = Proton
E ) Dim_Units [ppm]
o3 s Dimensions =x
o ‘ -+ Site JHM-ECS400
E i Spectrometer = DELTAZ_WMR
o 3 ‘ Field Strength = 9.42499681(T] (400 [Miz])
- ‘| X_Acq Duration 2.1757952(s]
E =1
© 401.28219856 [Miz]
-3 = Slppm]
= 16384
E =1
= 0.45960208 [Hz]
‘ = 7.53012048 [kHz]
E 6.02409639 [kiz]
= Proton
e 401.28219856 [Miz]
3 I3 = S[ppm]
k] = Proton
« = 401.28219856 [MHz)
= 5[ppm]
= FALSE
= | s
=E Total_Scans =8
= I
3 i Relaxation Delay = 5[s]
° By N - ‘ Recvr_Gain =10
=7 e = 2 Tomp_Get = 21.2(d4c]
[ = - - | X_90_width = 6.5[us]
E | < ‘ *_Acq_Time = 2.1757952(s)
- X_Angle = 45[deg]
S X_Atn = 1.23(dB]
1 | X_Pulse = 3.25[ua]
Irr_Mode = off
o o “ Tri_Mode = Off
2< fi 4 Dante_Bresat = FALSE
= 4 | ‘|| l Initial Wait = 1[s]
E IVAVAY i L. 1, o I | l . | Bepesition zine 7.1757952(s]
&}
EEEmmEE R i e e e UL T T T
80 7.0 6.0 5.0 4.0 30 20 1.0
X : parts per Million : Proton
1
3C-NMR
o
v
S|
Revision_Time
1 Current_Time 7-FEB-2017 21:
= single pulse decoupled gat
= 1D COMPLEX
v = 26214
=, Carbonl3
= [ppm)
=x
= JNM-ECS400
Spectrometer = DELTA2_NMR
;— Field Strength = 9.42499681(T] (400(MHz])
X_RAcq Duration = 1.03809024(s)
X_Domain 13¢
X_Freq = 100.90247863 [MHz]
X_offset 100.0ppm]
| X_Points = 32768
e X_Prescans =4
=7 X_Resolution = 0.96330739[Hz)
1 X_Sweep 31.56565657 [kHz]
X_Sweep_Clipped = 25.25252525[kHz]
Irr_Domain = Proton
] Irr_Freq = 401.28219856 [MHz)
1 Irr_Off:
[ Clipped
<4 Scans
Total_Scans = 512
] Relaxation Delay = 1[s]
Recvr_Gain 60
A6 Temp_Get = 21.6(dC)
s X_90_Width 11.5[us]
] | X_Acq_Time = 1.03809024(s)
1 X_Angle = 30(deg]
o 3 | X_Atn = 5.6(dB]
s X_pulse 3.83333333[us]
g A Irr_Atn Dec = 25.7(dB)]
] R WTIITL LY (R | AT R W | LR ORI =W SN L L o Irr_Atn_Noe 25.7(48]
3 M i ki ey L daa i b o 4 " W "mm o M 1rr_Noise = WALTZ
w® Irr_Pwidth = 0.115[ms]
T T T T T T T T T T T T T T T T T T T T T T Decoupling = TRUE
220.0210.0 200.0 190.0 180.0 170.0 160.0 150.0 140.0 130.0 120.0 110.0 100.0 90.0 80.0 70.0 60.0 50.0 40.0 30.0 20.0 10.0 Initial Wait =1[s]
Jl | Noe = TRUE
FAY | \ | | | ‘ Noe_Time 1(s]
& ks B AT o £ & Ry Repetition Time = 2.03809024(s]
g Z% THED £ E 88 2%
< 6= % o6 = I = o % G S
a o2 2aau = Q@ ki) it ]
X : parts per Million : Carbon13
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abundance

] U H % JEOL
] N Ph ™ Salstions for Innovation
1 Ph N/\n/
37 H [e) Filename = 2240_proton-1-4.jdf
Auther = delta
| | Experiment = proton. 5xp
sample_1d = 2240
1 Solvent = DMSO-DE
1 Creation Time = 22-APR-2014 12:43:26
1 Revision Time = 10-FEB-2017 14:
1 Current Tims = 10-FEB-2017 1.
| Comment: = single_pulse
Data_Format = 1D COMPLEX
= Dim_Size = 13107
ol Dim_Title = Proton
1 Dim Units = [ppm]
Dimensions =X
4 Site = JHM-ECS400
] Spectrometer = DELTAZ MMR
1 Field Strength = 9.42499681[T] (400 [MHz])
1 X_Acq_Duratien = 2.1757952[s]
1 X_bomain =
1 X_Freq = 401.28219856[MHz)
] X_OFfset = 5[ppm]
= X_Points = 16384
o - X _Prescans =1
5 X_Resolution = 0.45960208 [Hz]
7 [k o X_Swesp = 7.53012048 [kiz]
1 ‘N' X_Sweep_Clipped = 6.02409638 [kiz]
1 peaks from Irr_pomain = proton
1 | Irs_Freg = 401.28219856[MHz)
] enol tautomer Irs offsat = Slopal
] | P gs i i = Proton
‘l Ll N = 401.28219856[MH=z]
1 | * 5[ppm]
1 f = FALSE
= | =8
4 ‘ Total Scans =8
| Relaxation Delay = 5[s]
Recvi_Gain = 34
1 Temp_Get = 21.4[dc)
1 X_90_width = 6.5[us]
1 X_Acq_Time = 2.1757952(s]
X_Angle = 45[deg]
] ’ X _Atn = 1.23[dB]
4 ’ X_Pulse = 3.25[us]
= S WL L U0 U e LU N l 1 " Irz_Mode = off
Tri_Mode = off
AL S R LN N RN B B B T[T T L L B L B B B B L N L B L L N N B T hnncsﬁmssh = FALSE
6.0 5.0 4.0 3.0 2.0 Initial Wait = ils]
/ | / ‘ | Repetition_Time = 7.1757952[s]
\ A
0 - e = o
i 3 HEzZgR 2 z
=~ v Tt T e I

abundance

0.2

JEO

L

I
A\
1\
o

95.068

=
g
S
%<
2¢
n

X : parts Eer Million : Carbon13

PN

139.237

B v — %o E
FToT—E%R
(3 Bt iy el il
I
smAaa&aaa

T T T T T T T T T T T T T T T T T T T T
200.0 190.0 180.0 170.0 160.0 150.0 140.0 130.0 120.0 110.0 100.0 90.0 80.0 70.0 60.0 50.0 40.0 30.0 20.0 10.0

46.747 ——

42279 —
39.520

Solutions for Innovation
Filename = 2240_Carbon-1-4.3jdf
Author = delta

Experiment. = carbon.jxp
Sample_Id = 2240

Solvent = DMSO-D6
Creation_Time = 22-APR-2014 12:44:51

Revision_Time
Current_Time

Comment.

Dim_Title
Dim Units
Dimensions
site
Spectrometer

Field Strength
X_Acq_Duration
X_Domain

X_Points
X_Prescans
X_Resolution
X_Sweep
X_Sweep_Clipped

Total_Scans

Relaxation_Delay
Recvr_Gain

Irr_Pwidth
Decoupling
Initial Wait
Noe

Noe_Time
Repetition_Time

10-FEB-2017 14:40:59
= 10-FEB-2017 14:41:20

= single pulse decoupled gat
1D COMPLEX

26214

Carbon13

(ppm)

X

JMM-ECS400
DELTA2_NMR

[N

9.42499681[T] (400 ([MHz))
1.03809024(s]

13c

100.90247863 [MHz]
100.0({ppm)

32768

4

0.96330739[Hz]
31.56565657 [kHz]
25.25252525 [kHz]
Proton
401.28219856 [MHz]
S(ppm)

FALSE

512

= 512

1(s]

60

22(dc)
11.5[us)
1.03809024(s]
30 (deg]
5.6[dB)
3.83333333 [us)
25.7(dB)
25.7(dB]
WALTZ
0.115([ms]
TRUE

1(s]

TRUE

2.03809024(s)
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Bza-FG-OMe (15)
'"H-NMR

9.0
1

8.0

7.0

6.0

5.0

4.0

abundance

0.92

i)
30
N

Creation Time
Revision Time
Current Time

Comment
Data_Format
Dim_Size
Dim_Title
Dim_Unita

Spectrometer

Field_Strength
X_Roq_Duration
X_Domain

X_Frog

X_Offset
X_Points
X_Prescans
X_Resolution
X_Sweep
X_Sweep_Clipped
Ire Demain
1rr_Freq
1rr_offset

Recvr Gain

Dante Presat

= JNM-ECS400

= 0.45960208 [Hz]

2495_methyl_sster_proton-1
dalta

proton. jxp
2495_methyl_ester

single_pulse
10 comPLEx
13107

Proton

[ppm]

x

DELTAZ_NMR

9.42499681[T] (400 [ME2])
2.1757952 (5]

18

401.28219856 [MHz ]

5 [ppm]

16384

1

7.53012048 [kHz]
6.02409638 [kHe]

401.26219856 (Miz)
5 [ppm]

Proton
401,28219856 [MHz]
5 [ppel

FALSE

8

6.5[us]
2.1757952(s]
45 [deg]
1.23[dB]

2.0 1.0 Initial Wait
Repetition Time = 7.1757952(s]
/ |
SLHzaas H
mAee o a i
e e e el e -
BC-NMR
g
=
o ) Filename = 2495_methyl_sster_Carbon-1
E Author = delta
=] Experiment = carbon. jxp
sample_1d = 2495 methyl_ester
Solvent = METHANCL-D4
Creation_Time = 25-8SEP-2014 15:05:00
o~ Revision Time = 7-FEB-2017 14:09:54
= Current_Time = 7-FEB-2017 14:11:06
Comment = single pulse decoupled gat
Data_Format = 1D COMPLEX
° Dim_Size = 26214
=1 Dim_Titls = Carbonl3
Dim_Units = [ppm)
Dimensions X
site = JNM-ECS400
. Spectrometer = DELTAZ_NMR
= Field Strength = 9.42499681[T1 (400 [MHz]}
X_Acq Duration = 1.03809024[e]
X_Domain =13¢
*_Freq = 100.90247863 [Muz]
X_Offset = 100.0[ppm]
¥ _Points = 32768
X_Prescans 4
X_Resolution = 0.96330739[Hz]
X_sweep = 31.56565657 [kHz]
o X_Sweep_Clipped = 25.25252525 (kiz]
= Irc_Domain = Proton
Irr Freq = 401.28210856 [MHz]
Irr_Offset = 5(ppm]
Clipped = TRUE
. Scans =512
= Total Scans = 512
Relaxation Delay = 1(s]
Recvr_Gain 60
Temp_Get = 21.4[ac)
X_90_Width = 11.5[us]
*_Acq_Time = 1.03809024[s]
X_angle = 30[deg]
o x_atn = 5.6[dB]
= X_Pulse = 3.B3333333[us]
g = n L | [P L o i TEE_Atn Dec = 25.7[dB]
=2 It b J Irr_Atn_Noa = 25.714B]
B Irr Noise = WALTZ
= Trr_Pwidth = 0.115[ms]
T T T T T T T T T T T T T T T T T T Decoupling -
200.0 190.0 180.0 170.0 160.0 150.0 140.0 130.0 120.0 110.0 100.0 90.0 80.0 70.0 60.0 50.0 40.0 30.0 20.0 | Initial Wait = 1[s]
I ‘ | | Hoe = TRUE
|l |l Noe_Time =1ts
- - o O Repetition Time = 2.0380902d([s]
- % FeoE o4
o L n Swa e
2 2 g53 7%
X parts per Million :
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Bza-FG-OH (16)
'"H-NMR

w
o
ﬂ:i I
N ¢ Innovation
eE o 9Q H
o .
N\)J\ Filename = 2495_acid_proton-1-4.jdf
RE N OH nuthor caerea
o - H Experiment proton. jxp
=] Z (¢} Sample_Td = 2495_scid
o Solvent DMSO-DE
< 4 Creation Time = 25-SEP-2014 19: 10
~ Revision Time = 7-FEB-2017 14:20:33
o 1 Current_Time = 7-FEB-2017 14:20:58
o 7 (8 Commant = single_pulse
- - Data_Format 1D COMPLEX
=~ 3 Dim_Size = 13107
- Dim Title = Proton
= Dim_Units = (ppm]
- Dimensions =x
" site = TMe-ECSA00
-7 Spectrometer = DELTAZ_NMR
i‘ Field Strength = 9.42499681[T] (400[MHz])
- X_Acq_Duration 2.1757952(31
- X_Demain = 18
~ X_Freq 401.28219856 [Miz]
-7 2 X _offset = 5[ppm]
_ o X_Points 16384
= X_prescans =1
o = X_Resolution = 0.45960208 [Hz]
=43 = X_Sweep = 7.53012048 [kHz]
- « X_Swesp Clipped = 6.02409635[kHz]
=4 Irr Domain = Proton
- Irr_Freg 401.28219856 [MHz]
a1 Irr Offset = 5[ppm]
i Proton
g— d — Tri_Freq = 401.28219856[Muz]
E . s s . — | =g Tri_Offset = 5[ppm]
CE | ¥ impurities including [ = | = Clipped - mee
= =
- enol tautomer | | Scans 8
2 | Total Seans =8
=] — ‘ | -
=+ 3 [ Relaxation Delay = 5[s]
= | Recvr_Gain 36
3 | | | Temp_Get = 21.6[dc)
S E ] 4 - | - X_90_Width = &.5[us]
s E X_neq_Time = 2.1757952(s]
s @ X _Angle 45 [deg]
E =4 |‘ X_Atn = 1.23[dB]
2SS 1 ‘ Ill | | % Pulze 3.25[us]
P W Jdud A I A S L ‘-l\j_‘j. Iz Mode = ofs
E] i off
T T T T T T T T T T Dante_Presat = FALSE
10.0 9.0 8.0 50 4.0 3.0 20 1.0 tnitial_Wait = 1[s]
/y | /}\ Ij!\ / K Repetition_Time = 7,1757952[s]
N 7 7\ / ==
SEFCEYoS8ETIRERS Txn2IgeFE8EIRERE
A e s e e T T TR B B S D T T B e T T e e et L
R e e S S A TAT T A el el
X : parts per Million : Proton

BC-NMR

=
3 JEOL
1 Solutions for Innavation
] o 0 H o Filename = 2495_acid_Carbon-1-4.3jdf
N \)J\ Author = delta
N OH Experiment = carbon.jxp
1 H Sample_Id 2495_acid
4 (¢] Solvent = DMSO-D6
Creation Time = 25-SEP-2014 19:34:30
Revision Time = 7-FEB-2017 14:24:12
- Current_Time = 7-FEB-2017 14:24:32
S
Comment = single pulse decoupled gat
4 Data_Format = 1D COMPLEX
] Dim_Size = 26214
Dim_Title = Carbonl3
4 Dim _Units = [ppm]
1 Dimensions =X
site = JNM-EC8400
Spectrometer = DELTA2_NMR
Field Strength = 9.42499681(T] (400 (MHz])
~ X_Acq_Duration = 1.03809024(s]
s X_Domain =13¢
] X_Freq = 100.90247863 [MHz]
X_Offset = 100.0(ppm]
X_Points = 32768
X_Prescans =4
X_Resolution = 0.96330739(Hz)
1 X_Sweep = 31.56565657 [kHz]
X_Sweep_Clipped = 25.25252525[kHz]
] " Irr_Domain Proton
Irr_freq = 401.28219856 [MHz]
Irr_Offset S (ppm]
Clipped = TRUE
=l Scans =512
<, Total_Scans = 512
Relaxation Delay = 1(s]
Recvr_Gain 60
Temp_Get = 21.6[dc)
X_90_Width 11.5(us]
X_Acq_Time = 1.03809024(s]
X_Angle = 30(deg]
o~ X_Atn = 5.6[dB]
S X_Pulse 3.83333333[us)
g Irr Atn Dec = 25.7[dB)
2o Irr_Atn_Noe 25.7(dB]
2 Irr_Noise = WALTZ
el Irr_Pwidth = 0.115[ms]
T T T T T T T T T T T T T T T T T T T T Decoupling = TR
200.0 190.0 180.0 170.0 160.0 150.0 140.0 130.0 120.0 110.0 100.0 90.0 80.0 70.0 60.0 50.0 40.0 30.0 20.0 10.0 Initial Wait = 1[s]
J Noe = TRUE
| A /N | LA\ Core D3
3 wea crecang - S =) Repetition Time = 2.03809024(s]
“ -3 = CZEa8RZ] g 28l
z ] BERAZEES % $9a8

X : parts };er Million : Carbon13
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Bza-FG-Br (17)
'"H-NMR

abundance

0 0.1020304050607080910 1.1

121314 Ii5 1.6 1.7 1.8 1.9 2.0 2.1 22 23 24 25

1.74

impurities including
enol tautomer

3.59

1
4 1
f
T T T
9.0 6.0 4.0 3.0 1.
NA A A A
J—— I R ‘ A
5 e = 2% 29 ¥5288 %48 8 23R8
F35g89nn n R T L e e B R mEen 3
e = e v TA e e eded - =S
X : parts per Million : Proton

Author

Current_Time

Comment
Data_Format
Dim Size

Dim Title
Dim_Units
Dimensions
site
Spectrometer

Field Stremgth
*_Acq_Duration
*_Domain

*_Freq

X_Offset
X_Points
X_Prescans
*_Resolution
X_sweep
*_sweep_Clipped
Irr_Domain

Iee Freq

Irr Offset
Tri_Demain
Tri_Freq
Tri_Offset
Clipped

Scans
Total_Secans

Relaxation_Delay
Reeve_Gain

Repetition_Time

2501_t_proton-1-5.jdf
delta

proton. jxp

2501_t
CHLOROFORM-D
29-SEP-2014 19:11:
10-FEB-2017 15:54
10-FEB-2017 15:5

single_pulse
1D COMPLEX
13107

Proton

(ppm)

X

NM-ECS400
DELTAZ_NMR

9.424996B1([T] (400 ([MH=z])
2.1757952([s]

1H

401.28219856 [MH=z]

0.45960208 [az)
7.53012048 [kHz]
6.02409639 [kHz)

Proton
40128210856 [MHz]

401.28219856 [MHz]
5[ppm]

FALSE

B

[

5[s]

36

21.3(dc]
6.5[us]
2.1757952[s]
45(deg)
1.23[dB]
3.25[us]

1[s]
7.1757952[s]

BC-NMR

abundance

0.5
i

04

0.3

0.2

0.1

0

O O e (o]
N N\)J\/Br
H o

220.0 210.0 200.0 190.0 180.0 170.0 160.0 150.0 140.0 130.0 120.0 110.0 100.0 90.0 80.0 70.0 60.0 50.0 40.0

7.728 ——
5,542

171.417

166,720 ——

Eag-s
X : parts per Million : Carbon13

77.160

54725

37.798

30.0 20.0 10.0

ES
2
-

Current_Time

Comment
Data_Format
Dim_Size
Dim_Title
Dim _Units
Dimensions
site
Spectrometer

Field Strength
%_Acq_Duration
X_Demain

X_Freg

% _0ffset
X_Points
X_Prescans
%_Resolution
X_sweep
X_Sweep_Clipped
Irr_Demain
Irr_Freq
Ir:_Offset
Clipped

scans
Tatal_Scans

Relaxation Delay
B.CW:_GGLI-;

X_Pulse

Irr Atn Dec
Irr_Atn_Noe
Irr_Noise
Trr_Pwidth
becoupling
Initial Wait

2498 B Carbon-1-4.3jdf
delta

26-SEP-2014 13:59:31
7-FEB-2017 14:27:36
7-FEB-2017 14:28:05

single pulse decoupled gat
1D COMPLEX

26214

Carboni13d

[ppm]
x

THM-ECS400
DELTAZ NMR

9.42499681(T] (400 ([MHz])
1.038080241s]

13¢c

100.90247863 [MHz]
100.0 [ppm]

32768

4

0.96330739[Hz]
3156565657 [kHz]
25.25252525[kHz]
Proton
401.28219856 [MHz)
5[ppm]

FALSE

256

256

1ls]

60

22.61dc]
11.5(us)
1.03808024[s]
30 [deg]
5.6[dB]
3.83333333[us]
25.7[d8]
25.7(dB]
WALTZ
0.115(ms)
TRUE

1rs]

TRUE

1ls]

2. a1
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Bza-FG-AOMK
"H-NMR

=
- € dEDL:S
i O O P o
N \)J\/O Pilename = , AOMK_proton-1-2.3d
N Author -
Experiment = proten.ixp
=1 H (o] [e} Sample_1d = Bza_FG_ROMK
2 Solvent = CHLORCFORM-D
Actual_Start_Time = 3-AUG-2018 09:51:48
= Revision Tims = 13-FEB-2023 15:22:18
= - Comment = single_pulse
= Data_Format = 1D COMPLEX
Dim_Bize = 13107
% _Domain = Proton
Dim Title = Proton
i o o Dim_Units = (ppm]
= = Dimensions =X
o o Site = JNM-ECS400
Spectrometer = DELTAZ_NMR
- 4 o z5 ¥
= — g 29 ield Strength = 5.42499681[T) (400 [Miz])
T e - F X_Rcq Duration = 2.1757952(s]
= *_Domain = 1H
X_Freq = 401.28219858 [MEz]
- ¥ ofrset = 5ippml
v X points = 16384
X _prescans -1
X_Resolution = 0.45960208 [Hz]
X_Sweep = 7.53012048 [kHz]
- ¥ Sweep_Clipped = 6.02409639 [kHz]
" Irr_Domain = Proten
Irr Freq = 401.26210856 [Miz]
Irs offset = 5(ppm]
Tri_Domain = Proton
= Tri_Freq = 401.28219856 [MHz]
- Tri Offset = 5(ppm]
Clipped = PALSE
Scans = 64
Total_Scans =64
=]
o Relaxation Delay = 5[]
Recvr_Gain = s0
Temp_Get = 21[4c]
X 90 _Width = §.51[us]
= X_Aog_Time = 2.1757952(s]
i ¥ Angle = 45[deq)
X Atn = 1.231dB)
*_Pulse = 3.285[us]
| ITr_Mode = off
oo Tri Hode = off
2= Dante_Presat = FALSE
= Initial_Wait =
= H | | | Repetition Time = 7.1757952(s]
(b
2 LM e A ;
10.0 6.0
I
. ® me o= = o2 = = i mn 2= xor~ oo
z 2 %5 23 3 £8 5 2H 552 27 -
. - CEd wew o wo ow < e cieiein —— s 4
X : parts per Million : Proton

BC-NMR

o
Filename = 2502_re_Carbon-1-4.jdf
e Ruthor = delta
=] Experiment = carben. ixp
Sample_Id = 2502_re
Solvent = CHLOROFORM-D
Croation_Time = 29-SEP-2014 17:21:02

Revision Time = 7-FEB-2017 14:31:01
= 7-FEB-2017 14:31:24

= single pulse decoupled gat
1D COMPLEX

¥ = 26214
Dim_Title = Carbonl3
Dim_Units = [ppm]
Dimensicns x

o Site JNM-ECS400

< Spectrometer = DELTAZ_NMR

Field Strength 9.42499681[T] (400 [MHz])
X_Acq Duration = 1.03809024(s]

X_Domain =13C
X _Freq = 100.50247863 [Muz]
X_Offset = 100.0([ppm]
X_points = 32768
X_Prescans =1
X_Reselutien = 0.96330739 [Hz]
X_Sweep = 31.56565657 [kHz]
X_Sweep Clipped = 25.25252525[kHz]
Irr_Demain = Proton
-] Irr Freq = 401.28219856 [MHz]
= Irr_offset = 5[ppm]
clipped = FALSE
Scans = 512
Total_Scans =512

Relaxation Delay = 1[s]

Recvr_Gain = 60
Temp_Gat = 22.5(dc]
%_90_wWidth = 11.5[us]
X_RAcq_Time 1.03809024(s]
*_Angle = 30[deg]
o X Atn = 5.6[dB]
g *_Pulse = 3.83333333 [us]
3. Irr Atn Dac = 25.70481
= _Atn_|
2 " Irz Atn Noe = 25.7(d8]
3 Irr_Noise = WALTZ
El Irz Pwidth = 0.115(ms]
REamEnEEEs! EBEEEEER S L REammnEsns| EE R e REamEREEEE T becoupling _ rRUE
220.0 210.0 200.0 190.0 180.0 170.0 160.0 150.0 140.0 130.0 120.0 110.0 100.0 90.0 80.0 70.0 60.0 50.0 40.0 30.0 20.0 10.0 Tnitial Wait = 1(s)
| I ) Il Noe = TRUE
I FA L S A Fos_Time =1l
28 coz Crgznapznno : = PR 2 Repetition Time = 2.03809024(s]
% aZ ?56h85§wwxw - = 5 oon = =
gz cEE EELERALBAEEE = b R B
X : parts per Million : Carbon13
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methyl 3-(4-ethynylphenyl)-3-oxopropanoate (19)

"H-NMR

3 i @ E JEOL
o~ No7 =
<
= Pz Pz a
- : Filename KH_2900_PTLC proton-1-7.3d
Z Z major Ruthor delta
= Experiment proton. jxp
o] Sample_Id KH_2900_PTLC
Solvent CHLOROFORM-D
= Creaticn_Time 25-0CT-2016 14:49:50
= Revision Time 31-0CT-2016 17:25:59
= Cuzrrent_Time = 31-0CT-2016 18:12:50
< Commant = single_pulse
= Data_Format = 1D COMPLEX
- Dim_Size = 13107
Dim_Title = Proton
Dim_Units = [ppm]
Dimensions =x
Sits = JMM-ECS400
- Spectrometer = DELTAZ_NMR
* . Field Strength 9.42499681[T] (400[MHz])
: = X_Acg_Duration 2.1757952[s]
=1 - X _Domain 1
=~ [ X_Freg 401.28219856 [MHz]
= X_Offset 5 [ppm]
X_Points 16384
=] X_Prescans 1
e CF i 0. 1
X_Sweep 7.53012048 [kHz]
- X_sweep_Clipped = 6.02409639[kHa]
] Irr_Domain = Proton
Ixz_Freq = 401.28219856 [MHz]
Irr_offset = S{ppm]
= | Tri_Domain = Proton
<] Tri_Freq = 401.28219856 [MHz)]
Tri_Offset = 5[ppm]
* Clipped FALSE
S_ Scans E]
' Total_Scans 8
peaks from _
= Relaxation_Delay = 5[s]
al keto tautomer Recvz_Gain - 38
* * Temp_Get 21.41dc)
X_90_Width 11.76[us]
g2l X_Acqg_Time 2.17579521s]
g - X_Angle 45 [deg]
= [ XAt 2[dB]
5 X_Pulse = 5.88[us)
;3 = S I — L LI, U | - | L — - Izz_Mode = off
) —— —————————— S A — Tri_Mode = off
12.0 11.0 10.0 9.0 8.0 7.0 6.0 5.0 4.0 3.0 2.0 1.0 0 -1.0 -2.0 | Dante_Presat - Fhse
Initial Wait = 1[s]
L\ J [\ ,"H‘\ ‘ Repetition Time = 7,1757952(s]
\ I
e cow®me o o]
g 8L g g2 g
i [ v e e e
X : parts per Million : Proton
BC-NMR
x
Z JEOL
o o OH O Sol for Innavatior
o~ S o~
Filename KH_2900_PTLC_Carbon-1-5.jd
-~ Authox delta
=] é // major Experiment carbon. jxp
sample_Id RH_2900_PTLC
Solwent = CHLOROFORM-D
Creation Time = 25-0CT-2016 14:51:57
Revision Time = 31-0CT-2016 18:18:43
° Current_Time = 31-0CT-2016 18:20:38
o
Comment = single pulse decoupled gat
Data_Format 1D COMPLEX
Dim Size 26214
Dim_Title Carbonl3
" Dim Units [ppm]
= Dimensions X
Site = JNM-ECS400
Spectrometer = DELTAZ_NMR
Field Strength = 5.42499681(T] (400 (mHz])
- X_heq_Duration = 1.03809024(s]
x4 X_Demain = 13¢c
X_Freg = 100.90247863 [Miz]
X _Offset = 100.0[ppm]
¥_points = 32768
X_Preacans a
X_Resolution 0.96330739 [Hz]
el X_Sweep = 31.56565657 [kHz]
< X_Sweep Clipped = 25.25252525 [kHz)
Irr_Domain Proton
Irr_Freq 401.28219856 [MHz)
Irr_offset Stppm]
Clipped = FALSE
e Scans = 1024
< Total_Scans = 1024
Relaxation_bDelay = 1[s]
Recvr_Cain &0
Temp_Get 22.1140)
—_— X_90_Width 9.39[us]
<7 X_Acq_Time 1.03809024 [s]
X_Angle 30 [deg]
o X_Atn 6[dB]
2 X_Pulse = 3.13[us]
I Irz_Atn_Dec = 21.806(dB]
B | \ | Irc Atn Nee = 21.806[dB]
ER . it . . Irr_Noise = WALTZ
= Ire pwidth = 0.115[ms]
L S L I I I S I I I I B B R I IS A R e F YRS - TRUE
200.0 190.0 180.0 170.0 160.0 150.0 140.0 130.0 120.0 110.0 100.0 90.0 80.0 70.0 60.0 50.0 40.0 30.0 20.0 10.0 Initial Wait = 1(s]
[ Tl ‘ | Hoe = TRUE
] | /' Y \ ‘ | Noe_Time = 1[s]
" o+ — o 0@ — o Repetition Time = 2.03809024(s]
2a =RESE z &2 &
" zrmss % =2 5
P mol 2w o =
== nood o= s
X : parts per Million : Carbon13
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AltBza-FG-OMe (20)

H-NMR

X : parts per Mi

94.616

ion : Carbon13

p
nzs Zaal
2 zog

RZE e
Z22 2853
Zeg frdg

82.592

]
$ag
M=
i
ZEE

76.845

54.648 ——
525107

45922

|

2
2
-
=

37779

Repetition_Time =

<]
= JEOL
Solutions for lnnovation
H \)OJ\ olie )
N O/ Filename = 3090_proton-1-5.3df
= H Author = delta
~] fen (o] Experiment proton.ixp
// | 'r_: Sample_Td 3090
Solvent = CHLOROFORM-D
Creation_Time = 14-OCT-2016 10:42:07
Revision Time = 31-OCT-2016 19:40:44
- Cuzrent_Time = 31-0CT-2016 19:41:08
&7 | ;
Comment = single pulse
Data_Format 1D COMPLEX
Dim_Size 13107
Dim Title Proton
Dim_Units [ppm]
< Dimensions x
i si = mM-ECS400
Spectrometer = DELTAZ_HIUL
Field Strength 9.424996B1([T] (400 [MHZ])
%_Acq_Duration 2.1757952(s]
- X_Domain 1H
=1 X _Freq 401.28219856 [MHiz]
X_Offset 5[ppm]
X _Points 16384
X_Prescans 1
%_Rasclution 0.45960208 [Hz]
X_sweep = 7.53012048 [kne]
=1 %_Sweep_Clipped = 6.02409639 [kHz]
had Irr Demain = proton
Irr_Freq = 401.28219856MHz]
Irr Offset = 5[ppm]
Ig = ‘ Tri_Domain = Proton
p i‘ t Tri_Freq 401.28219856 [MHz]
= Tri Offset 5ppm)
i Clipped FALSE
Scans 8
L T pa] (g ‘7-_‘8 Total_Scans 8
[& | = [%r =
| | < | = Relaxation Delay = 5[s]
- | | | ! Recvr_Gain a8
{ | Temp_Get = 21.6[dc
= N peaks from J fl T Siwian 11,76 fomt
X_Acq_Time = 2.1757952(s]
u | enol tautomer g howr e
_5 * * X_Ata 2[dB]
2 | X_Pulse 5.88[us]
P | i A | ) . | Tz Mode oz
G Tri_Mode off
T e B B B L I e e e e e S e (RS FazsE
6.0 5.0 4.0 3.0 2, 1.0 Initial Wait 1[s]
I I [ Repetition_Time 7.1757952[s]
A NN /A
= o Saoagemmng o
S ZE HESFEZTFER I
- - o Ss®me o= = =
[ - o oeren e e e e e e =
=
N JEOL
Salutions for Innovation
o o o
H Filename = RH_3080_for_carbon_Carbon-
N\)k ~ Author delta
N o Experiment carbon.jxp
H o) Sample_Id = RH_3090_for_carbon
Selvent = CHLOROFORM-D
& Creation Time = 19-0CT-2016 23:14:24
Revision Time = 31-0CT-2016 19:45:28
e Current_Time = 31-0CT-2016 19:46:07
Comment = single pulse decoupled gat
Data_Format 1D COMPLEX
Dim_Size 26214
Dim Title Carbonl3
Dim_Units (ppm]
Dimensions =X
site = TNM-ECS400
Spectrometer = DELTA2_NMR
Field Strength 9.42499681([T] (400[MHz]}
~ ¥_heq_Duration 1.03809024[s]
=7 =13
100.90247863 [MHz]
100.0 [ppm]
= 32768
X_Prescans =4
X_Resclution = 0.96330739 [Hz]
X_Sweep = 3156565657 [kHz]
X_Sweep Clipped = 25.25252525[KkHz)
Irr_Domain = Proton
Irr_Freq 401.28219856 [MHz]
Irr Offset 5 [pEm)
Clipped = FALSE
= Scans 11500
< Total_Scans 11500
Relaxation Delay = 2[s]
Recvr_Gain = 60
Temp_Get = 21.3[dc]
X_90_Width 9.39[us)
X_Acq_Time 1.03809024 [s]
X_Angle 30 [deg]
o X_Atn 61dB]
o X_Fulse = 3.13[us]
5 Trz_Atn_Dec = 21.806(dB)
2 J h L l | Ji |. ‘ Trr_Atn_Nee = 21.806[dB)]
e \ - Irs hoise = wALTZ
&} Trr_Pwidth = 0.115(ms]
T T T T T T T T T T T T T T T T T T T T T Decoupling = TRUE
210.0 200.0 190.0 180.0 170.0 160.0 150.0 140.0 130.0 120.0 110.0 100.0 90.00 80.0 70.0 60.0 50.0 40.0 30.0 20.0 10.0 Initial Wait 1s]
\ Noe ‘TRUE
AN AN Non e

21s]
3.03809024 [s]
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AltBza-FG-OH (21)

(e
|
‘ “ pns for Inmavation
o o o
| H\)j\ Filaname = KH3031_for proton proton-2
- N OH Ruthor = delta
= H Experiment. = proton. jxp
‘ o) Sample_Id KH3091_for_proton
/ Solvent CHLOROFORM-D
= Creation Time = 2-NOV-2016 11:51:11
Curzent_Time = 2-NOV-2016 13:52:20
-1 Comment single_pulse
Data_Format 1D COMPLEX
Dim_Size 13107
=4 Dim_Title = Proton
- Dim_Units = [ppm]
Dimensions =x
o (g Site = JNM-ECS400
=] [ Spectrometer = DELTA2_NMR
|
| Field Strength = 9.42499681[T] (400 [MHz])
g_ X_Acq_Duration = 2.1757952([s]
X_Domain =18
‘ X_Freq 401.28219856 [MHz]
~ X offset = 5[ppm)
=7 | X_Points 16384
X_prescans =1
X _Resolution = 0.45960208 [Hz]
g— *_swe = 7.53012048 [kHz]
X Swsep Clipped = 6.02409639 [kiiz]
Irr_Domain = Proton
re (2 Irr Freq 401.28219956 [MHz]
g = | Trs offset = S[ppm)
Tri_Domain = Proton
| Tri_Freq = 401 28219856 [MHz]
; B Tri_Offset 5[ppm]
clipped = FALSE
Scans 128
e ] DMSO Total_Scans = 128
=3
Relaxation Delay = 5[s]
o peaks from * xf;‘af"" = gf,erdcl
enol tautomer X_90_Width 11.76[us)
o | X_Acq_Time = 2.1757952[s]
2 -] y, ] | | ‘ X_Angle 45 [deg]
£ S | X_Atn = 2(48)
= /% ) X_Pulse = 5.88(us]
H | - o L,lk Izz_Mode = oft
s = Tri_Mode = Off
T T T l T T Dante_Presat = FALSE
6.0 5.0 4.0 2.0 1.0 Initial Wait =
//Ik 1] IHK Il\l ‘ Repetition_Time 7.1757952[s]
I\
=
b
ol
BC-NMR
2] SR rsaiabon
S (0] o o
H\)]\ DMSO Filename = KH3091_for_carbon Carbon-1
Author delta
- N OH Experiment = carbon.jxp
= H o) Sample_Id = KH3091_for_carbon
S Solvent = CHLOROFORM-D
// Creation_Time 2-NOV-2016 23:05:20
Revision_Time = 4-NOV-2016 10:11:29
&, Current_Time = 4-NOV-2016 10:13:20
= Comment = single pulse decoupled gat
Data_Format = 1D COMPLEX
Dim Size = 26214
© Dim_Title = Carbon13
<S4 Dim_Units = [ppm]
S Dimensions =X
site = JNM-ECS400
Spectrometer - U!LTM_M
& Field Strength = 9.42499681(T] (400 (MHz])
=] X_Acq Duration = 1.03809024(s]
X_Domain = 13c
X_Freq = 100.90247863 [MHz]
- X_Offset = 100.0(ppm]
=g= X_Points = 32768
=3 X_Prescans =
X_Resolution = 0.96330739[Hz]
X_Sweep = 31.56565657 (kHz]
X_Sweep_Clipped = 25.25252525[kiz]
P i = Proton
S = 401.28219856 [MHz]
= S(ppm]
= TRUE
= 12000
a4 Total_Scans = 12000
=]
Relaxation_Delay = 2(s]
Recvr_Gain = 60
Temp_Get = 22.2[dC]
X_90_width = 9.39(us]
X_Acq_Time = 1.03809024(s]
X_Angle = 30(deg]
™ X_Atn = 6[dB)
3 X_Pulse = 3.13(us]
| Irr Atn Dec = 21.806(dB)
= u Irr_Atn_Noe = 21.806(dB)
8 Irr_Noise = WALTZ
Gl Irr_Pwidth = 0.115(ms)
I I I ) A L U I S I B B B RARS BB LA BAR S LALs Banny st jrniq
200.0 190.0 180.0 170.0 160.0 150.0 140.0 130.0 120.0 110.0 100.0 90.0 80.0 70.0 60.0 50.0 40.0 30.0 20.0 10.0 Initial Wait = 1(s]
[ L Noe = TRUE
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Solvent = CHLOROFORM-D
= 31-0CT-2016 23:0!

o O o
=) N\)K/N Filename = KH_3092_CDC13_Carbon-1-8.3
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X_Domain 13c
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| Spectrometer
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) X_Acq Duration 2.1757952(s]
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} X offset 5 [ppm]
X Points 16384
I X_Prescans 1
X_Resolution 0.45960208 [Ez]
| X_Sweep = 7.53012048[kHz]
. / X Sweep Clipped 6.02409639 [kHZ]
[ [ Irr Domain Proton
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‘ | %= ) Irr Offset 5 [ppm]
| Tri_Domain Proton
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Tri_Offset 5 [ppn]
| ‘ ‘ ] Clipped FALSE
| ] Scans -8
f | | Total Scans -8
{
| ‘ | Relaxation Delay = 5[s]
| / 1 L ) Recvr Gain 12
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Data_ Format = 1D COMPLEX
Dim Size = 26214
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Field Strength = 9.42499681[T] (400 [MH]
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Temp Get 21[dC]
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