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1. Optimization of the Reaction Conditions:
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entry
1a
2a
3a
4a
5a
6b

7b

catalyst

[Pd(ally])Cl],

[Pd(allyl)Cl],
[Pd(allyl)Cl],
[Pd(allyl)Cl],
[Pd(allyl)Cl],
[Pd(allyl)Cl],

[Pd(allyl)Cl],

ligand
BINAP
dppp
Jonphos
CycloJohnPhos
PPh;
CycloJohnPhos

CycloJohnPhos

Ph

N

N-N

/!

Me
2a

base
Cs,CO;
Cs,CO;
Cs,CO;
Cs,CO;s
Cs,CO;
CsOAc

CsOPiv

catalyst (5 mol%)
ligand (20 mol%)

L

base (1.5 equiv)
additive

solvent, temp, N»
additive solvent
PivOH THF
PivOH THF
PivOH THF
PivOH THF
PivOH THF
PivOH THF
PivOH THF

S1

S2

S4

time
44 h
44 h
44 h
44 h
44 h
44 h

44 h

3aa

Yield (%)

52

28

21

61

20

10

11
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b
Qb

10?
11®
120
13%

149

15%
16¢
17¢
18¢d
19¢cd.e
20cde
21¢4f

22048

[Pd(allyl)Cl],
Pd(OAc),
Pd(PPhs),Cl,
Pd2(dbay),
[Pd(allyl)Cl],
[Pd(allyl)Cl],

[Pd(allyl)Cl],

[Pd(allyl)Cl],
[Pd(ally)CI],
[Pd(allyl)Cl],
[Pd(ally)CI],
[Pd(allyl)Cl],
Pd(allyl)Cl],

Pd(allyl)Cl],

[Pd(allyl)Cl],

CycloJohnPhos
CycloJohnPhos
CycloJohnPhos
CycloJohnPhos
CycloJohnPhos
CycloJohnPhos

CycloJohnPhos

CycloJohnPhos
CycloJohnPhos
CycloJohnPhos
CycloJohnPhos
CycloJohnPhos
CycloJohnPhos
CycloJohnPhos

CycloJohnPhos

KtOBu
Cs,CO;4
Cs,CO;4
Cs,CO;4
Cs,CO;4
Cs,CO;

CSQCO3

Cs,CO;4
Cs,CO;4
Cs,CO;4
Cs,CO;4
Cs,CO;4
Cs,CO;4
Cs,CO;4

CS2CO3

PivOH
PivOH
PivOH
PivOH
PivOH
PivOH

PivOH

PivOH
PTSA.H,O
p-nitro
benzoic acid
PivOH
PivOH
PivOH
PivOH

PivOH

THF 44 h
THF 44 h
THF 44 h
THF 44 h
CH;CN 44 h
Toluene 44 h
Dioxane 44 h
DMF 44 h
THF 44 h
THF 44 h
THF 23 h
THF 41h
THF 23 h
THF 24 h
THF 24 h

n.d.

26

17

36

21

29

11

n.d.

trace

trace

&3

87

63

9

42

“ Reaction conditions: 1a (1.5 equiv), 2a (1.0 equiv, 0.06 mmol), catalyst (5 mol%), ligand (5 mol%), PivOH (30 mol%)
and base (1.5 equiv) in THF (1 mL) at 80 °C under N, for 24 — 44h, '"HNMR yield using 3,4,5-trichloropyridine as
internal standard. n.d. = not detected. *ligand (10 mol%). ¢ CycloJohnPhos (20 mol%), “1a (2.0 equiv), “PivOH (1.0

equiv), /60 °C, £70 °C.

2. Deuterium Kinetic Isotope Experiment:

Ph

N
D N
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Me

standard
conditions

2a-[D1] (90.6 % D)

N
D N

N—
/
e

2a-[D1] (90 % D)

General Procedure for control experiment: 2a-[D1] was submitted to the standard conditions for 1 h and no loss
of deuterium in 2a-[D1] was observed by 'H NMR.
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General procedure for KIE experiments: Two sets of reactions were carried out in parallel under the same
conditions. In each case 1a (2.0 equiv) was allowed to react with 2a (1.0 equiv, 0.06 mmol) and 2a-[D1] (1.0
equiv, 0.06 mmol) respectively, under standard condition. The conversion of the crude reaction mixture was

measured carefully at regular time intervals (at 3 h) by 'H NMR using 3,4,5-trichloropyridine as an internal
standard to compare the initial rates.
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Figure S-2 '3C NMR (100 MHz, CDCIl;) spectrum of compound 3aa



SAIF [HRMS Report]

Data File: HRMS20120NOV18 Original Data Path: D:INTERNAL NEW\2020NOV
2020

Sample ID: KIY-01-333 Sample Name:

Acquisition Date: 11/20/20 03:55:26 PM Run Time(min): 0.00

Vial: CStk1-01:18 Injection Volume(ul): 1.00
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Figure S-3 HRMS spectrum of compound 3aa
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Figure S-4 'H NMR (400 MHz, CDCIs) spectrum of compound 3ba
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Figure S-5 '3C NMR (100 MHz, CDCI3) spectrum of compound 3ba
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Figure S-6 HRMS spectrum of compound 3ba
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Figure S-7 '"H NMR (400 MHz, CDClI;) spectrum of compound 3ca
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Figure S-8 '3C NMR (100 MHz, CDCIl;) spectrum of compound 3ca
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DataFile: HRMS20I09NOV23 Original Data Path: DAINTERNAL NEW\20200\NOV
2020
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Figure S-9 HRMS spectrum of compound 3ca
oMYNaNHdNNYRIWVNMNMTSATHOOIN S “HINWYW AN w8 g g
ONOOHNNOOTWYWNNOWMULINMONIM~WOWESN oM N SN o o
NO~WVWITHNDOF~DOVNAHOOF N~ NDNANMEH w0~ WW O un o
TN NN AN MmM MMOO MNOOCO N O >
SRR GU R
Lok 1 L )
| O oy o) o o ojlo N|O
m/,;jc; ol |o Al | Alle PR p
T T T T T T | T T T T
10 9 8 7 6 5 4 3 2 1 0 ppm

Scale: 0.4179 ppm/cm, 167.2 Hz/cm

Figure S-10 '"H NMR (400 MHz, CDCIs) spectrum of compound 3da
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Figure S-11 3C NMR (100 MHz, CDCI3) spectrum of compound 3da
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2020
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Vial: CStkl-01:19 Injection Volume(ul): 1.00
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Figure S-12 HRMS spectrum of compound 3da
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Figure S-14 3C NMR (100 MHz, CDCls) spectrum of compound 3ea
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Figure S-15 '°F NMR (376 MHz, CDCls) spectrum of compound 3ea
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Aequisition Date: 11/05/20 11:31:49 AM Run Time(min): 0.00
Vial: CStkl1-01:20 Injection Volume(ul): 1.00
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Figure S-16 HRMS spectrum of compound 3ea
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SAIF [HRMS Report]

Data File: HRMS201230CT22 Original Data Path: DAINTERNAL NEW\202000CT
2020
Sample ID: KIY-01-281 Sample Name:
Acquisition Date: 10/23/20 12:04:04 PM Run Time(min): 0.00
Vial: CStk1-01:22 Injection Volume(ul): 1.00
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Figure S-19 HRMS spectrum of compound 3fa
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Figure S-20 'H NMR (400 MHz, CDCI;) spectrum of compound 3ga
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Figure S-21 '3C NMR (100 MHz, CDCIl;) spectrum of compound 3ga
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Figure S-22 HRMS spectrum of compound 3ga
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Figure S-24 3C NMR (100 MHz, CDCls) spectrum of compound 3ia
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SAIF [HRMS Report]
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Figure S-25 HRMS spectrum of compound 3ia
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Figure S-27 '3C NMR (100 MHz, CDCl;) spectrum of compound 3ka
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Figure S-28 HRMS spectrum of compound 3ka
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Figure S-30 '3C NMR (100 MHz, CDCI3) spectrum of compound 3la
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Sample ID: MDK-B156 Sample Name:

Acquisition Date: 11/02/20 12:01:46 PM Run Time(min): 0.00

Vial: CStk1-01:23 Injection Volume(ul): 1.00

HRMS20102NOV23 #13-26 RT: 0.11-0.21 AV: 14 SB: 1 0.01 NL: 8.84E6
T: FTMS + p ESI Full ms [100.00-1000.00]

10 361.2015
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Figure S-31 HRMS spectrum of compound 3la
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Figure S-32 '"H NMR (400 MHz, CDCIs) spectrum of compound 3ma
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Figure S-33 3C NMR (100 MHz, CDClI3) spectrum of compound 3ma
SAIF [HRMS Report]
Data File: HRMS20I10NOV36 Original Data Path: DAINTERNAL NEW\2020\NOV
2020
Sample ID: MDK-B173 Sample Name:
Acquisition Date: 11/10/20 01:59:07 PM Run Time(min) 0.00
Vial: CStk1-01:36 Injection Volume(ul): 1.00
HRMS20I10NOV36 #12-23 RT: 0.11-0.21 AV: 12 SB: 1 0.00 NL: 1.01E6
T: FTMS + p ESI Full ms [150.00-1000.00]
100~ 381.1467
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Figure S-34 HRMS spectrum of compound 3ma
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Figure S-35 '"H NMR (400 MHz, CDCI3) spectrum of compound 3na
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Figure S-36 '*C NMR (100 MHz, CDCl;) spectrum of compound 3na



SATF [HRMS Report]

Data File: HRMS20102DEC24 Original Data Pach: D:\INTERNAL NEW'\2020.DEC
2020

Sample ID: KIY-01-352 Sample Name:

Aecquisition Date: 12/02/20 01:51:53 PM Run Time(min): 0.00

Vial: CStk1-01:24 Injection Volume(yl): 1.00

HRMS20102DEC24 #30-63 RT: 0.25-0.50 AV: 34 SB: 1 0.01 NL: 1.05E7
T: FTMS + ¢ ESI Full ms [100.00-750.00]
100— 304.1800
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Figure S-38 "H NMR (400 MHz, CDCl;) spectrum of compound 3oa
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Figure S-39 *C NMR (100 MHz, CDCl;) spectrum of compound 3oa
SAIF [HRMS Report]

Data File: HRMS20I03DEC37 Original Data Path: DAINTERNAL NEW\20200DEC
2020

Sample ID: KIY-01-350 Sample Name:

Acquisition Date: 12/03/20 01:44:28 PM Run Time(min): 0.00

Vial: CStk1-01:37 Injection Volume(ul): 1.00

HRMS20I03DEC37 #30-62 RT: 0.25-0.50 AV: 33 SB: 1 0.01 NL: 6.16E6
T: FTMS + ¢ ESI Full ms [100.00-750.00]

100 333.1707
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Figure S-40 HRMS spectrum of compound 3o0a
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Figure S-42 3C NMR (100 MHz, CDCl;) spectrum of compound 3ab



HRMS20124SEP11_200924120942 9/24/2020 12:09:42 PM KIY-01-233

HRMS20124SEP11_200924120942 #53 RT: 0.43 AV:1 SB: 7 0.02-0.08 NL: 3.05E6
T: FTMS + ¢ ESI Full ms [100.00-750.00]
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Figure S-43 HRMS spectrum of compound 3ab
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Figure S-44 '"H NMR (400 MHz, CDClIs) spectrum of compound 3ac
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Figure S-45 '3C NMR (100 MHz, CDCl;) spectrum of compound 3ac

SAIF [HRMS Report]

Data File: HRMS20128SEP13 Original Data Path: D:\INTERNAL NEW\2020\Sep
2020

Sample ID: KIY-01-235 Sample Name:

Acquisition Date: 09/28/20 11:13:57 AM Run Time(min): 0.00

Vial: CStk1-01:13 Injection Volume(ul): 1.00

HRMS20I28SEP13 #12-24 RT: 0.11-0.21 AV: 13 SB: 1 0.01 NL: 6.41E6
T: FTMS + ¢ ESI Full ms [100.00-750.00]
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Figure S-46 HRMS spectrum of compound 3ac
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Figure S-47 '"H NMR (400 MHz, CDCIs) spectrum of compound 3ad
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Figure S-48 '*C NMR (100 MHz, CDCI;) spectrum of compound 3ad
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Figure S-49 '°F NMR (376 MHz, CDCl;) spectrum of compound 3ad

HRMS20124SEP12_200924121139

9/24/2020 12:11:39 PM
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Figure S-50 HRMS spectrum of compound 3ad
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Figure S-51 '"H NMR (400 MHz, CDCI3) spectrum of compound 3ae
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Figure S-52 3C NMR (100 MHz, CDCl;) spectrum of compound 3ae
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SAIF [HRMS Report]

D Ere: HRMS20I08DEC19 Original Data Path: DAINTERNAL NEW\2020\DEC
2020

Sample ID: KIY-01-355 Sample Name:

Acquisition Date: 12/08/20 12:01:11 PM Run Time(min): 0.00

Vial: CStk1-01:19 Injection Volume(ul): 1.00

HRMS20I08DEC19 #30-62 RT: 0.25-0.50 AV: 33 SB: 1 0.01 NL: 4.39E6
T: FTMS + ¢ ESI Full ms [100.00-750.00]
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Figure S-53 HRMS spectrum of compound 3ae
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Figure S-54 '"H NMR (400 MHz, CDCI3) spectrum of compound 3af
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DAINTERNAL NEW\..\HRMS20103NOV04

11/3/2020 11:05:25 AM

KIY-01-310

HRMS20I03NOV04 #22-36 RT: 0.19-0.29 AV: 15 SB:7 0.02-0.07 NL: 5.07E6

T: FTMS + ¢ ESI Full ms [100.00-750.00]
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Figure S-56 HRMS spectrum of compound 3af
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Figure S-57 "H NMR (400 MHz, CDCl;) spectrum of compound 3ag
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Figure S-58 3*C NMR (100 MHz, CDClI3) spectrum of compound 3ag
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SAIF [HRMS Report]

Data File: HRMS20I04NOV21 Original Data Path:
Sample ID KIY-01-311 Sample Name:
Acquisition Date: 11/04/20 04:49:28 PM Run Time(min):

Vial: CStk1-01:21 Injection Volume(ul):

HRMS20104NOV21 #13-26 RT: 0.11-0.21 AV: 14 SB: 1 0.01 NL: 4.40E6
T: FTMS + ¢ ESI Full ms [100.00-750.00]

100+ 331.1548
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Figure S-59 HRMS spectrum of compound 3ag
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Figure S-60 '"H NMR (400 MHz, CDCIs) spectrum of compound 3ah
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Scale: 0.4179 ppm/cm, 167.2 Hz/cm
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Figure S-61 '3C NMR (100 MHz, CDCI3) spectrum of compound 3ah
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Figure S-62 '"9F NMR (376 MHz, CDCI3) spectrum of compound 3ah
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SATF [HRMS Report]

Bata File: HRMS20I05NOV08 Onigiital DataPath: DMNNTERNAL NEW'\2020\NOV
2020

Sample ID: KIY-01-312 Sample Name:

Acquisition Date: 11/05/20 11:08:06 AM Run Time(min): 0.00

Vial: CStkl1-01:8 Injection Volume(ul): 1.00

HRMS20I05NOV08 #12-24 RT: 0.11-0.21 AV: 13 SB: 1 0.00 NL: 6.03E6
T: FTMS + p ESI Full ms [150.00-1000.00]
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Figure S-64 '"H NMR (400 MHz, CDClI3) spectrum of compound 3ai
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Figure S-65 '3C NMR (100 MHz, CDCIs) spectrum of compound 3ai
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SAIF [HRMS Report]

Datafile: HRMS20I05NOV21 Osigtial DataPath: DAINTERNAL NEW\2020'NOV
2020

Sample ID: KIY-01-309 Sample Name:

Acquisition Date: 11/05/20 11:33:48 AM Run Time(min): 0.00

Vial: CStkl1-01:21 Injection Volume(ul): 1.00

HRMS20105NOV21 #13-25 RT: 0.11-0.21 AV: 13 SB: 1 0.01 NL: 7.90E6
T: FTMS + ¢ ESI Full ms [100.00-750.00]
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Figure S-67 HRMS spectrum of compound 3ai
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Figure S-68 '"H NMR (400 MHz, CDCl;) spectrum of compound 3aj

S38



O MYMYT-HdNNE-oOOoOr<
O OCMVNOHM~RWVWORNOH < ™ ~ o
N e R N R N e 0 o~ o~
0 CONNNONDVOOITMHO i, e
N <TOMONNNNNNNN A I r~ =« m
H Addddddddddd A © -~ ™0 m

ul

L L

T 1 T 1

T T T T T T T T T T T
200 190 180 170 160 150 140 130 120 110 100 90 80 70 60

Figure S-69 '3C NMR (100 MHz, CDCIs) spectrum of compound 3aj

SAIF [HRMS Report]

Data File: HRMS20I28SEP04 Original Data Path: D:AINTERNAL NEW'\2020\Sep
2020
Sample ID: KIY-01-232 Sample Name:
Acquisition Date: 09/28/20 10:56:10 AM Run Time(min): 0.00
Vial: CStk1-01:4 Injection Volume(ul) 1.00
HRMS20I28SEP04 #12-25 RT: 0.11-0.21 AV: 14 SB: 1 0.01 NL: 1.10E7
T: FTMS + ¢ ESI Full ms [100.00-750.00]
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Figure S-70 HRMS spectrum of compound 3aj
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Figure S-71 '"H NMR (400 MHz, CDCI3) spectrum of compound 3al
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Figure S-72 3C NMR (100 MHz, CDCI;) spectrum of compound 3al
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SAIF [HRMS Report]

Pati File: HRMS20I28SEP0O6 Ofiginal Data Path: D:NNTERNAL NEW\2020\Sep
2020

Sample ID: KIY-01-241 Sample Name:

Acquisition Date: 09/28/20 11:00:07 AM Run Time(min): 0.00

Vial: CStk1-01:6 Injection Volume(ul): 1.00

HRMS20I28SEP06 #12-23 RT: 0.11-0.21 AV: 12 SB: 1 0.01 NL: 1.39E6
T: FTMS + ¢ ESI Full ms [100.00-750.00]
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Figure S-73 HRMS spectrum of compound 3al
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Figure S-74 "H NMR (400 MHz, CDCl;) spectrum of compound 3kc
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Figure S-75 3C NMR (100 MHz, CDClI3) spectrum of compound 3kc

SAIF [HRMS Report]

Data File: HRMS20102NOV22 Original Data Path: D:AINTERNAL NEW\2020\NOV
2020

Sample ID: MDK-B058 Sample Name:

Acquisition Date: 11/02/20 11:59:49 AM Run Time(min): 0.00

Vial: CStk1-01:22 Injection Volume(ul): 1.00

HRMS20102NOV22 #13-26 RT: 0.11-0.21 AV: 14 SB: 1 0.01 NL: 2.80E6
T: FTMS + p ESI Full ms [100.00-1000.00]
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Figure S-76 HRMS spectrum of compound 3kc
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Figure S-77 '"H NMR (400 MHz, CDCl;) spectrum of compound 3kd
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Figure S-78 '3C NMR (100 MHz, CDCI3) spectrum of compound 3kd
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Figure S-79 "9F NMR (376 MHz, CDCI3) spectrum of compound 3kd

SAIF [HRMS Report]

Data Hilc: HRMS20I10NOV35 Origial Data:Path: DAINTERNAL NEW'\2020'NOV
2020

Sample ID: MDK-B098 Sample Name:

Acquisition Date: 11/10/20 01:57:08 PM Run Time(min): 0.00

Vial: CStkl1-01:35 Injection Volume(ul): 1.00

HRMS20110NOV35 #12-23 RT: 0.11-0.21 AV: 12 SB: 1 0.00 NL: 1.21E6
T: FTMS + p ESI Full ms [150.00-1000.00]
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Figure S-80 HRMS spectrum of compound 3kd
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Figure S-83 '"9F NMR (376 MHz, CDCI3) spectrum of compound 3ki
SAIF [HRMS Report]

DataFile: HRMS20I03DEC25 Original Data Path: DMNINTERNAL NEW\2020\DEC
2020

Sample ID: MDK-B197 Sample Name:

Acquisition Date: 12/03/20 01:20:45 PM Run Time(min): 0.00

Vial: CStk1-01:25 Injection Volume(ul): 1.00

HRMS20I03DEC25 #29-59 RT: 0.25-0.50 AV: 31 SB: 1 0.00 NL: 1.76E6
T: FTMS + p ESI Full ms [150.00-1000.00]
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Figure S-84 HRMS spectrum of compound 3ki
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Figure S-86 '*C NMR (100 MHz, CDCIs) spectrum of compound 3km
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SAIF [HRMS Report]

Data File: HRMS25120NOV01 Original Data Path: D:\INTERNAL NEW\2020NOV
2020
Sample ID: NKM-01-197 Sample Name:
Acquisition Date: 11/25/20 12:56:23 PM Run Time(min): 0.00
Vial: CStkl1-01:1 Injection Volume(ul): 1.00
HRMS25120NOV01 #30-63 RT: 0.25-0.50 AV: 34 SB: 1 0.01 NL: 5.73E6
T: FTMS + ¢ ESI Full ms [100.00-750.00]
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Figure S-87 HRMS spectrum of compound 3km
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Figure S-89 '3C NMR (100 MHz, CDCIl;) spectrum of compound 3kn
SAIF [HRMS Report]
Data File: HRMS20118NOV25 Original Data Path: D:\INTERNAL NEW\2020\NOV
2020
Sample ID NKM-01-201 Sample Name:
Acquisition Date: 11/18/20 03:25:49 PM Run Time(min): 0.00
Vial: CStk1-01:25 Injection Volume(ul): 1.00

HRMS20118NOV25 #13-25 RT: 0.11-0.21 AV: 13 SB: 1 0.01 NL: 1.16E6
T: FTMS + ¢ ESI Full ms [100.00-750.00]
364.1657

o
(o] o
T

[es]

e

~

(%]

'}i Z/O,OM

OHIJ?II\\?HJI?II\\%\Illc?nl\H?IIII?\IH?IIH?\IJ

Relative Abundance

w

399.2043

N

154.9902 330.0351
279.1592

-

IVRL AT R ke d )1y 4640003 5361653 S101844 688 521
P AR R e e | BGH REas Ranace . BT [T

‘
ARARSLAS AL e R AR nan L s ke b e S AiRdRaaan

200 300 400 500 600 700
m/z

s
o
o

Figure S-90 HRMS spectrum of compound 3kn
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Figure S-91 "H NMR (400 MHz, CDCl;) spectrum of compound 3ko
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Figure S-92 3C NMR (100 MHz, CDCI3) spectrum of compound 3ko
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SAIF [HRMS Report]

Data File: HRMS25120N0OV02 Original Data Path: DAINTERNAL NEW'\20200NOV
2020

Sample ID: NKM-01-200 Sample Name:

Acquisition Date: 11/25/20 12:58:21 PM Run Time(min): 0.00

Vial: CStkl1-01:2 Injection Volume(ul): 1.00

HRMS25120NOV02 #30-62 RT: 0.25-0.50 AV: 33 SB: 1 0.01 NL: 1.73E6
T: FTMS + ¢ ESI Full ms [100.00-750.00]
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Figure S-93 HRMS spectrum of compound 3ko
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Figure S-94 '"H NMR (400 MHz, CDCI3) spectrum of compound 3am
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Figure S-95 '3C NMR (100 MHz, CDCl;) spectrum of compound 3am

SAIF [HRMS Report]

Data File: HRMS23120NOV07 Original Data Path: D:\INTERNAL NEW'20200NOV
2020

Sample ID: NKM-01-199 Sample Name:

Acquisition Date: 11/23/20 12:40:06 PM Run Time(min): 0.00

Vial: CStk1-01:7 Injection Volume(ul): 1.00

HRMS23I20NOV07 #31-62 RT: 0.25-0.50 AV: 32 SB: 1 0.01 NL: 5.64E5
T: FTMS + ¢ ESI Full ms [100.00-750.00]
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Figure S-96 HRMS spectrum of compound 3am
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SAIF [HRMS Report]

Data File: HRMS20120NOV33 Original Data Path: DAINTERNAL NEW\2020\NOV
2020

Sample ID: NKM-01-203 Sample Name:

Acquisition Date: 11/20/20 04:25:05 PM Run Time(min): 0.00

Vial: CStk1-01:33 Injection Volume(ul): 1.00

HRMS20120NOV33 #29-60 RT: 0.25-0.50 AV: 32 SB: 1 0.01 NL: 1.13E6
T: FTMS + ¢ ESI Full ms [100.00-750.00]
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Figure S-99 HRMS spectrum of compound 3ap
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Figure S-100 '"H NMR (400 MHZ, CDClIs) spectrum of compound 3aq
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Figure S-101 '3C NMR (100 MHZ, CDCI3) spectrum of compound 3aq

SAIF [HRMS Report]

Data File: Original Data Path:

HRMS20I20NOV34

Sample ID: Sample Name:

NKM-01-204
11/20/20 04:27:03 PM

CStk1-01:34

Acquisition Date:

Vial:

Run Time(min):

Injection Volume(ul):

HRMS20120NOV34 #29-59 RT: 0.25-0.50 AV: 31
T: FTMS + ¢ ESI Full ms [100.00-750.00]
273.0947

SB: 1 0.01 NL: 6.18E5
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Figure S-102 HRMS spectrum of compound 3aq
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Figure S-103 'H NMR (400 MHZ, CDCl;) spectrum of compound 4
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Figure S-104 '3C NMR (100 MHZ, CDClI;) spectrum of compound 4
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SAIF [HRMS Report]

Data File: HRMS20T18NOV26 Original Data Path: D:\INTERNAL NEW\2020\NOV
2020

Sample ID: NKM-01-202 Sample Name:

Acquisition Date: 11/18/20 03:27:48 PM Run Time(min): 0.00

Vial: CStk1-01:26 Injection Volume(ul): 1.00

HRMS20118NOV26 #13-26 RT: 0.11-0.21 AV: 14 SB: 1 0.01 NL: 4.51E6
T: FTMS + ¢ ESI Full ms [100.00-750.00]
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Figure S-105 HRMS spectrum of compound 4
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Figure S-106 'H NMR (400 MHz, CDCl;) spectrum of compound 5
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Figure S-107 '*C NMR (100 MHz, CDCI3) spectrum of compound 5
SAIF [HRMS Report]

DataFile: HRMS20I07DEC17 Original Data Path: DAINTERNAL NEW\2020'DEC
2020

Sample ID: KSY-01-NO2 Sample Name

Acquisition Date: _l 207 20 0 ]_ 0803 Pl\[ Run Time(min): 000

Vial: CStk1-01:17 Injection Volume(ul): 1.00

HRMS20107DEC17 #31-63 RT: 0.25-0.50 AV: 33 SB: 1 0.01 NL: 4.42E6
T: FTMS + ¢ ESI Full ms [100.00-750.00]
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Figure S-108 HRMS spectrum of compound 5
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"H NMR (400 MHz, CDCl3) spectrum of compound 6
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Figure S-109
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Figure S-110 '3C NMR (100 MHz, CDClI3) spectrum of compound 6
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Data File:

Sample ID:
Acquisition Date:
Vial:

SAIF [HRMS Report]

HRMS20I02DEC26

DC-01-275
12/02/20 01:55:51 PM
CStk1-01:26

Original Data Path:

Sample Name:
Run Time(min):

Injection Volume(ul):

HRMS20102DEC26 #30-63 RT: 0.25-0.50 AV: 34 SB: 1 0.01 NL: 8.18E6
T: FTMS + ¢ ESI Full ms [100.00-750.00]
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Figure S-111 HRMS spectrum of compound 6
AL NOTOOMNN-HO O O -
NN OO WN N o
NHITNOUNWULTMO N - wn
osIFLFTMMOMMOMOMMENM -
AL
]
N-N
me’
—
S ) N \ A
o oo o
m alle -
T T T T T T I
10 8 7 6 5 4 3 2 : )

Scale: 0.4179 ppm/cm, 167.2 Hz/cm

Figure S-112 '"H NMR (400 MHz, CDCI;) spectrum of compound 2a-[D1]
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Figure S-113 3C NMR (100 MHz, CDCI3) spectrum of compound 2a-[D1]
SAIF [HRMS Report]|
Data File: HRMS24120NOV 14 Original Data Path: DAINTERNAL NEW\2020(NOV
2020
Sample ID: KIY-01-337 Sample Name:
Acquisition Date: 11/24/20 03:35:10 PM Run Time(min): 0.00
Vial: CStkl1-01:14 Injection Volume(ul): 1.00
HRMS24|120NOV14 #29-62 RT: 0.25-0.50 AV: 34 SB: 1 0.01 NL: 7.56E6
T: FTMS + ¢ ESI Full ms [100.00-750.00]
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Figure S-114 HRMS spectrum of compound 2a-[D1]
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