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Experimental:
(1) General Methods:

All commercially available compounds were used without purification. Unless otherwise noted,
all reactions were performed in oven-dried glassware. All reactions were run under an argon or
nitrogen atmosphere. All solvents used in the reactions were purified before use. Dry
tetrahydrofuran and toluene were distilled from sodium and benzophenone, whereas
dichloroethane was distilled from CaHa.! Petroleum ether with a boiling range of 40—60 °C were
used. Melting points are uncorrected. *H, 3C and °F NMR: Recorded on Bruker Avance 111 400
MHz NMR Spectrometer, Bruker Avance I11 500 MHz NMR Spectrometer and Bruker Avance |11
700 MHz NMR Spectrometer; spectra were recorded at 295 K in CDCls; chemical shifts are
calibrated to the residual proton and carbon resonance of the solvent: CDCls (*H & 7.26; *C §
77.0). HRMS: Bruker Daltonics MicroTOF Q-11 with electron spray ionization (ESI) and
Atmospheric Pressure Chemical lonization (APCI). Single-crystal X-ray diffraction data were
collected using a Bruker SMART APEX Il CCD diffractometer with graphite monochromated Mo
Ka (L =0.71073 A) radiation at different low temperatures for each crystal.
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(1) General procedures and analytical data of starting materials:
1. Synthesis of N-(quinolin-8-yl) benzamides:

0o 1) Oxalyl chloride, DMF O
N DCM, rt,4to6 h,0°Ctort
R+ OH 2) 8-aminoquinoline, Et3;N R N N |
| ] H
Z DCM, rt, 12h,0°Ctort = Ny

Procedure: To an oven-dried round bottom flask charged with a magnetic stir bar, were added the
benzoic acid (1.5 equiv.), DMF (3 drops) and DCM (15 mL) under an N2 atmosphere. Oxalyl
chloride (3 equiv.) was added dropwise under ice-cold conditions. The ice bath was removed, and
the reaction mixture was stirred overnight at room temperature. The solvent was removed under
reduced pressure under an atmosphere of nitrogen.

To another oven-dried round bottom flask charged with a magnetic stir bar was added 8-
aminoquinoline (1 equiv.), EtsN (1.5 equiv.) and DCM (15 mL) under N2 atmosphere. To this, was
added dropwise, the solution of acid chloride (1.5 equiv.) in DCM (5 mL) under ice-cold conditions
and the mixture was stirred overnight at room temperature. Then the reaction mixture was
quenched with water and extracted with DCM (3 x 10 mL). The combined organic layers were
dried over anhydrous Na>SOs, filtered and concentrated under reduced pressure. The crude product
was purified by silica gel flash column chromatography (1:20 EtOAc: Petroleum ether) to afford
the product in good yield.

2-methyl-N-(quinolin-8-yl)benzamide (1a):?

Me O Prepared by following the general procedure and the title compound was
N T isolated in 78% (306 mq) yield. Spectral data obtained were in good agreement
(1a) with those reported in the literature.'?

4-bromo-2-methyl-N-(quinolin-8-yl)benzamide (1b):*

Me O Prepared by following the general procedure and the title compound was
N | isolated in 72% (368 mg) yield. Spectral data obtained were in good
NS
Br (1b) agreement with those reported in the literature.'?
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4-fluoro-2-methyl-N-(quinolin-8-yl)benzamide (1c):*°

Prepared by following the general procedure and the title compound was
isolated in 80% (336 mg) yield. Spectral data obtained were in good
agreement with those reported in the literature.

4'-methoxy-3-methyl-N-(quinolin-8-yl)-[1,1'-biphenyl]-4-carboxamide (1d):*

Me O
- SRR
H Ny
MeO (1d)

Prepared by following the general procedure and the title compound
was isolated in 71% (390 mg) yield. Spectral data obtained were in

good agreement with those reported in the literature.*

2,4-dimethyl-N-(quinolin-8-yl)benzamide (1e):!°

Me

Prepared by following the general procedure and the title compound was
isolated in 81% (336 mg) yield. Spectral data obtained were in good

agreement with those reported in the literature.*

2,3-dimethyl-N-(quinolin-8-yl)benzamide (1f):°

Me O
M
e H |
NS

(11)

Prepared by following the general procedure and the title compound was
isolated in 81% (336 mg) yield. Spectral data obtained were in good
agreement with those reported in the literature.’

3-methoxy-2-methyl-N-(quinolin-8-yl)benzamide (1g):°

Prepared by following the general procedure and the title compound was
isolated in 73% (321 mg) yield. Spectral data obtained were in good
agreement with those reported in the literature.®

3-bromo-2-methyl-N-(quinolin-8-yl)benzamide (1h):*

Prepared by following the general procedure and the title compound was
isolated in 75% (383 mg) yield. Spectral data obtained were in good

agreement with those reported in the literature.*
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3-chloro-2-methyl-N-(quinolin-8-yl)benzamide (1i):®

Prepared by following the general procedure and the title compound was

Il isolated in 82% (365 mg) yield. Spectral data obtained were in good

agreement with those reported in the literature.*®

2-methyl-3-(quinolin-8-ylcarbamoyl)phenyl acetate (1j):

Prepared by following the general procedure and the title compound was

|| isolated in 70% (335 mg) yield. Spectral data obtained were in good

agreement with those reported in the literature.'?

2,5-dimethyl-N-(quinolin-8-yl)benzamide (1k):°

Prepared by following the general procedure and the title compound was
isolated in 88% (364 mg) yield. Spectral data obtained were in good agreement

with those reported in the literature.*?

2-ethyl-N-(quinolin-8-yl)benzamide (11):?

Et O

N
H

(1

NS

Prepared by following the general procedure and the title compound was
isolated in 82% (340 mg) yield. Spectral data obtained were in good agreement

with those reported in the literature.*?

N-(quinolin-8-yl)-1-naphthamide (1m):

o

(1m)

§e

Prepared by following the general procedure and the title compound was

isolated in 75% (334 mg) vyield. Spectral data obtained were in good

agreement with those reported in the literature.*?

N-(quinolin-8-yl)-5,6,7,8-tetrahydronaphthalene-1-carboxamide (1n):¢

Prepared by following the general procedure and the title compound was
isolated in 82% (381 mg) yield. Spectral data obtained were in good

agreement with those reported in the literature.'
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4-cyano-2-meth

yl-N-(quinolin-8-yl)benzamide (10):1?

Prepared by following the general procedure and the title compound was

/@*N T isolated in 78% (224 mg) yield. Spectral data obtained were in good
NC X

agreement with those reported in the literature.

2-Methyl-4-nitr

0-N-(quinoline-8-yl)benzamide (1p):*¢

O,N

Prepared by following the general procedure and the title compound was
Il isolated in 64% (196 mg) yield. Spectral data obtained were in good

agreement with those reported in the literature.*

Synthesis of 3-methyl-2-(3-oxobutyl)-N-(quinolin-8-yl)benzamide (1q):*f

To an oven-dri

ed sealed tube charged with a magnetic stir-bar, 3-methyl-N-(quinolin-8-

O

Me

(10)

ylbenzamide (0.50 mmol, 130 mg ), methyl vinyl ketone (MVK) (1.00

(13.5 mg, 0.12 mmol) and toluene (1 mL) were added under N

0 mmol, 110 uL), RuCIl2(PPh3), (0.05 mmol, 63.5 mg), sodium pivalate
bl

atmosphere. The tube was capped and introduced into an oil bath

preheated to 105
through a Celite
by silica gel flas

°C. After stirring for 4h at that temperature, the mixture was cooled and filtered
pad and concentrated under reduced pressure. The resulting residue was purified

h column chromatography (eluent: Petroleum ether/EtOAc = 19/1) to obtain the

desired alkylated product (83 mg, 50% yield). Spectral data obtained were in good agreement with

those reported in

the literature.!f

2. Preparation of vinyl diazoesters:

(A) General Procedure:

(i) Synthesis of p-toluenesulfonylazide:

acetone:water

SO,CI SO,N;
NaN (1:1)
* 37 3h0°Ctort
Me Me

To a solution of
(158 mL) and H>

p-toluenesulfonylchloride (10 g, 52.45 mmol, 1 equiv.) in a mixture of acetone
O (158 mL), was added sodium azide (3.41 g, 52.45 mmol, 1 equiv.) portion-wise
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over 15 min at 0 °C. After stirring for 3h at room temperature, the reaction mixture was
concentrated under reduced pressure until all the acetone was evaporated. The concentrated
reaction mixture was extracted thrice with diethyl ether which is dried over Na,SO4 and the solvent
was evaporated under reduced pressure maintaining the bath temperature at 30 °C, resulting in p-

toluenesulfonylazide (10.25 g, 99% crude yield) as a colorless oil.

(1) Synthesis of vinyl diazo esters:

To a solution of the alkyl acetoacetate (A) (1 equiv., 20 mmol) in anhydrous THF (30 mL) was
added DBU (1.2 equiv., 24.0 mmol) at 0 °C. The resulting solution was stirred for 5 minutes, and
to this, a solution of tosyl azide (1.1 equiv., 22 mmol) in THF (10 mL) was added over 5 minutes.
The resulting solution was warmed to room temperature and stirred for 4 h. The solvent was
evaporated, and the resulting residue was diluted with water (100 mL) and extracted with ethyl
acetate (100 mL). The organic layer was dried over anhydrous Na SO, filtered, and concentrated
under reduced pressure. The crude product was purified by silica gel flash column chromatography

(hexane/ethyl acetate = 6/1) to give alkyl diazo acetoacetate (B) as a yellow oil.

DBU (0] (0] NaBH,4 OH O POClj 0
O 9 TsN (1.2 equiv.) (1.5 equiv.) (1.5 equiv.)
)]\/U\OR * SN TR 0 C o OR ™ "MeoH, OR “pemoctort. & OR
4h to6h N> 0 °C, 30 min. N, 4n N>
(A) (B) (€ (2a - 2g)
R =1Bu R = Bu, 82% R =Bu, 88% 2a, R = Bu, 80%
R = Me R = Me, 85% R = Me, 86% 2b, R = Me, 78%
R = Et R = Et, 86% R = Et, 89% 2¢, R = Et, 78%
R ="Pr R =Pr, 88% R = Pr, 82% 2d, R ='Pr, 79%
R=Bn R = Bn, 84% R =Bn, 86% 2e, R = Bn, 82%
R = Isoamyl R = Isoamyl, 81% R = Isoamyl, 89% 2f, R = Isoamyl, 70%
R = n-Octane R = n-Octane, 80% R = n-Octane, 88% 29, R = n-Octane, 74%

To a solution of (B) (1 equiv., 16.1 mmol) in MeOH (20 mL) cooled to 0 °C, was slowly added
NaBH; (1.5 equiv., 24 mmol). The resulting solution was warmed to room temperature and stirred
for 30 minutes following which the solvent was removed under reduced pressure and the residue
was diluted with water (50 mL) and extracted with ethyl acetate (50 mL). The organic layer was
dried over anhydrous Na>SOs, filtered and concentrated under reduced pressure. The crude product
was purified by silica gel flash column chromatography (petroleum ether/ethyl acetate = 4/1) to
give C as a yellow oil.

To a solution of C (1 equiv., 10 mmol) and EtsN (4.0 equiv., 40 mmol) in DCM (100 mL) at 0 °C
was slowly added a solution of POCIs (1.5 equiv.) in DCM (10 mL) over 25 minutes. The resulting
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solution was warmed to room temperature and stirred for 4 h. The solution was quenched with
water (20 mL) and transferred to a separatory funnel and the layers were separated. The organic
layer was dried over anhydrous Na>SOg, filtered, and concentrated under reduced pressure. The
crude product was purified by silica gel flash column chromatography (eluent: petroleum

ether/ethyl acetate = 50/1) to give the vinyl diazo esters (2a—2g) as red oils.

tert-butyl 2-diazobut-3-enoate (2a): %

Reaction performed by following the general procedure (1), using ethyl tert-butyl acetoacetate

I (50:1 Petroleum ether: EtOAc); tH NMR (500 MHz, CDCl3) 6 6.15 (dd, J = 17.4,
(2a) 11.0 Hz, 1H), 5.10 (d, J = 11.0 Hz, 1H), 4.84 (d, J = 17.4 Hz, 1H), 1.52 (s, 9H).
Spectral data obtained were in good agreement with those reported in the literature.??

0 J< (3.16 g, 20 mmol); Yield: 80%, (2.36 g); Physical appearance: red oil; TLC Rf 0.3
z ()

Methyl 2-diazobut-3-enoate (2b): °

Reaction performed by following the general procedure (11), using ethyl methyl acetoacetate (2.32

/\nj\ |9 20 mmol); Yield: 78%, (1.69 g); Physical appearance: red oil; TLC Rf 0.3 (50:1

z (0)

N, Petroleum ether: EtOAC); 1H NMR (500 MHz, CDCl3) 8 6.18 (dd, J =17.4, 11.0 Hz,
(2b) 1H), 5.15 (d, J = 11.9 Hz, 1H), 4.89 (d, J = 17.4 Hz, 1H), 3.83 (s, 3H). Spectral data

obtained were in good agreement with those reported in the literature.?”

Ethyl 2-diazobut-3-enoate (2¢): %

Reaction performed by following the general procedure (I1), using ethyl acetoacetate (1.30 g, 10

/\nj\ g mmol); Yield: 78%, (1.09 g); Physical appearance: red oil; TLC Rf 0.3 (50:1

z O

N, Petroleum ether: EtOACc); 1H NMR (500 MHz, CDCl3) § 6.19 (dd, J = 17.4, 11.0
(2¢) Hz, 1H), 5.13 (d, J = 11.0 Hz, 1H), 4.88 (d, J = 17.4 Hz, 1H), 4.29 (q, J = 7.1 Hz,

2H), 1.32 (t, J = 7.1 Hz, 3H). Spectral data obtained were in good agreement with those reported

in the literature.?
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Isopropyl 2-diazobut-3-enoate (2d): 2°

Reaction performed by following the general procedure (I1), using ethyl acetoacetate (2.88 g, 20

/\nj\ J\ mmol); Yield: 79%, (2.00 g); Physical appearance: red oil; TLC Rf 0.3 (50:1
~ N, © Petroleum ether: EtOAc); 1H NMR (500 MHz, CDCls) § 6.19 (dd, J = 17.4, 11.0

(2d) Hz, 1H), 5.20 — 5.14 (m, 1H), 5.12 (d, J = 11.0 Hz, 1H), 4.86 (d, J = 17.4 Hz, 1H),
1.31 (s, 3H), 1.29 (s, 4H). Spectral data obtained were in good agreement with those reported in

the literature.?

Benzyl 2-diazobut-3-enoate (2e): 22

Reaction performed by following the general procedure (1), using benzyl acetoacetate (3.84 g, 20

Petroleum ether: EtOACc); *H NMR (400 MHz, CDCls) § 7.46 — 7.31 (m, 5H),
6.22 (dd, J =17.4, 11.0 Hz, 1H), 5.29 (s, 2H), 5.15 (d, J = 11.0 Hz, 1H), 4.90 (d,

J = 17.4 Hz, 1H). Spectral data obtained were in good agreement with those reported in the

i mmol); Yield: 82%, (2.85 g); Physical appearance: red oil; TLC Rf 0.3 (50:1
/\n)j\o/\Ph
N2
(2e)

literature.®

Isopentyl 2-diazobut-3-enoate (2f): 2

Reaction performed by following the general procedure (I1), using isoamyl acetoacetate (3.44 g,

/\nj\ /\)\ 20 mmol); Yield: 90%, (2.27 g); Physical appearance: red oil; TLC Rf 0.3 (50:1
N, © Petroleum ether: EtOAc); 1H NMR (500 MHz, CDCl3) § 6.19 (dd, J = 17.4,

11.0 Hz, 1H), 5.13 (d, J =11.0 Hz, 1H), 4.88 (d, J = 17.4 Hz, 1H), 4.27 (t, J =

6.8 Hz, 2H), 1.78 — 1.67 (m, 1H), 1.63 — 1.53 (m, 3H), 0.96 (s, 3H), 0.95 (s, 3H). Spectral data

obtained were in good agreement with those reported in the literature.?

Octyl 2-diazobut-3-enoate (29):
Reaction performed by following the general procedure (1), using octyl acetoacetate (4.28 g, 20
o) mmol); Yield: 74%, (2.92 g); Physical appearance: red oil; TLC R¢ 0.3
q}z)L 0NN (50:1 Petroleum ether: EtOAC); tH NMR (500 MHz, CDCls) § 6.24 —
l 6.03 (m, 1H), 5.11 (d, J = 11.0 Hz, 1H), 4.85 (d, J = 17.4Hz, 1H), 4.25

— 4.16 (M, 2H), 1.71 — 1.58 (m, 2H), 1.41 — 1.17 (m, 10H), 0.95 — 0.81 (m, 3H); 3C NMR (126
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MHz, CDCI3) 6 164.86, 120.51, 107.24, 65.26, 31.74, 29.15, 29.13, 28.75, 25.80, 22.60, 14.02;
HRMS (ESI-ToF) m/z: [M+Na]" Calcd. for C12H20N20, 247.1417; Found 247.1394.

(1) General Procedure for the synthesis of vinyl diazo esters:

(0] o) 0 (0]
1. xylene, 140 °C, 2 h 3. NaBH,. CH-OH
/fj\o + ROH )j\n/u\OR 8P 2T Z OR
O)v 2. p-ABSA, Et3N,CH;CN N, 4, Et3N, POCIl;, DCM N,
(A) 2h—-2m

In an oven-dried round bottom flask equipped with a magnetic stir bar, the alcohol (10 mmol, 1
equiv.) and 2,2,6-trimethyl-1,3-dioxene-4-one (12 mmol, 1.2 equiv.) were dissolved in xylene (6
mL) and the resulting mixture was refluxed at 140 °C for 2 h under argon. The solvent was then
evaporated by vacuum distillation, leaving behind a black oil. The crude mixture was purified by

silica gel flash column chromatography (PE/EA = 10:1) to give the acetoacetate.

To a solution of the acetoacetate synthesized above (1 equiv., 12 mmol,) in MeCN (25 mL), cooled
to 0 °C, was added p-acetamidobenzenesulfonyl azide (1.1 equiv., 13.2 mmol,), followed by
triethylamine (1.5 equiv., 18 mmol,) and the resulting reaction was allowed to warm to rt for 2 h.
The resulting pale-yellow precipitate was filtered, and the residue was concentrated, which is
dissolved in DCM, and washed with brine, after which the DCM layer was concentrated and then
purified by silica gel flash column chromatography (PE/EA = 10:1) to give 2-diazo-3-

oxobutanoate A.

To a solution of 2-diazo-3-oxobutanoate A (1 equiv., 10 mmol,) in MeOH (30 mL) cooled to 0 °C,
was added NaBH4 (1.5 equiv., 15 mmol), slowly, in portions. The resulting solution was warmed
to room temperature and stirred for 1 h. Thereafter, the MeOH was evaporated under reduced
pressure and the residue was diluted with water and the mixture was extracted with ethyl acetate.
The resulting residue was dried over anhydrous NaSOs and filtered. After the solvent was
removed under reduced pressure, the crude product was purified by silica gel flash column

chromatography (PE/EA = 5:1) to give 2-diazo-3-hydroxybutanoate as a yellow oil.

To a solution of 2-diazo-3-hydroxybutanoate (8 mmol, 1 equiv.) and EtsN (4.0 equiv., 32 mmol)
in DCM (40 mL) cooled to 0 °C, was slowly added a solution of POClIs (1.5 equiv., 12.0 mmol) in
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DCM (10 mL) over 20 minutes. The resulting solution was warmed to room temperature and
stirred for 2 h. The solution was washed with water and dried over anhydrous Na,SOa. The crude
product was purified by silica gel flash chromatography (PE/EA = 50:1) to afford the vinyl
diazoesters (2h-21).

Notes: (a) We have never observed any explosion during the preparation and manipulation of
vinyl diazo compounds at the scales indicated here. (b) All the vinyl diazo ester were stored in the

freezer at —20 °C.

(3aS,5S,6R,6aS)-5-((S)-2,2-dimethyl-1,3-dioxolan-4-yl)-2,2-dimethyltetrahydrofuro[2,3-d]
[1,3]dioxol-6-yl 2-diazobut-3-enoate (2h):2°

Reaction performed by following above general procedure (I1), using (3aS,5S,6R,6aS)-5-((S)-2,2-
dimethyl-1,3-dioxolan-4-yl)-2,2-dimethyltetrahydrofuro[2,3-d][1,3]dioxol-6-yI
3-oxobutanoate (3.4 g, 10 mmol); Yield: 80%, (2.52 g); Physical appearance:
red oil; TLC Rr 0.3 (50:1 Petroleum ether: EtOAC); 1H NMR (500 MHz, CDCls)
3 6.15(dd, J=17.4,11.0 Hz, 1H), 5.91 (d, J = 3.6 Hz, 1H), 5.36 (d, J = 2.6 Hz,
1H), 5.18 (d, J = 11.0 Hz, 1H), 4.93 (d, J = 17.4 Hz, 1H), 4.61 (d, J = 3.6 Hz,
1H), 4.26 (dd, J = 8.0, 2.9 Hz, 1H), 4.22 — 4.16 (m, 1H), 4.16 — 4.07 (m, 1H),
4.03 (dd, J = 8.5, 4.9 Hz, 1H), 1.55 (s, 3H), 1.43 (s, 3H), 1.34 (s, 3H), 1.33 (s, 3H). Spectral data
obtained were in good agreement with those reported in the literature.
(4aR,6aR,6bS,8aS,12aS,12bS,14bR)-methyl  10-((2-diazobut-3-enoyl)oxy)-2,2,6a,6b,9,9,12a-
heptamethyl-1,2,3,4,4a,5,6,6a,6b,7,8,8a,9,10,11,12,12a,12b,13,14b-icosahydropicene-4a-

carboxylate (2i): %

Reaction performed by following above general procedure (II), using methyl
(4aR,6aR,6bS,8aS,12aS,12bS,14bR)-2,2,6a,6b,9,9,12a-heptamethyl-10-((3-oxobutanoyl)oxy)-
1,3,4,5,6,6a,6b,7,8,82,9,10,11,12,12a,12h,13,14b-octadecahydropicene-4a(2H)-carboxylate (2.77
g, 5 mmol); Yield: 71%, (1.20 g); Physical appearance: red solid; TLC Rf 0.3 (50:1 Petroleum
ether: EtOAc); *H NMR (500 MHz, CDCls) 6 6.19 (dd, J = 17.4,
11.0 Hz, 1H), 5.31 (t, J = 3.5 Hz, 1H), 5.13 (d, J = 11.0 Hz, 1H),
4.88 (d, J = 17.4 Hz, 1H), 4.63 (dd, J = 11.3, 5.0 Hz, 1H), 3.65 (s,
3H), 2.89 (dd, J = 13.9, 4.1 Hz, 1H), 2.04 — 1.95 (m, 1H), 1.95 —

S11



1.87 (m, 2H), 1.77 — 1.59 (m, 10H), 1.51 — 1.24 (m, 5H), 1.24 — 1.02 (m, 7H), 0.96 (d, J = 4.9 Hz,
6H), 0.94 — 0.90 (m, 6H), 0.86 (d, J = 8.8 Hz, 3H), 0.75 (s, 3H). Spectral data obtained were in
good agreement with those reported in the literature.?
(R)-2,5,7,8-tetramethyl-2-((4R,8R)-4,8,12-trimethyltridecyl)chroman-6-yl 2-diazobut-3-
enoate (2j): %

Reaction performed by following above general procedure (I1), using (R)-2,5,7,8-tetramethyl-2-
((4R,8R)-4,8,12-trimethyltridecyl)chroman-6-yl 3-oxobutanoate (2.57 g, 5 mmol); Yield: 70%,
(1.52 g); Physical appearance: red oil; TLC Rf 0.3 (50:1
Petroleum ether: EtOACc); *H NMR (500 MHz, CDCls) &
(2) 6.33 (dd, J = 17.2, 11.1 Hz, 1H), 5.22 (d, J = 11.0 Hz,
1H), 5.00 (d, J = 17.4 Hz, 1H), 2.63 (t, J = 6.7 Hz, 2H), 2.14 (d, J = 10.7 Hz, 3H), 2.08 (s, 3H),
2.05 (d, J = 8.4 Hz, 3H), 1.94 — 1.96 (m, 2H), 1.61 — 1.52 (m, 3H), 1.39 — 1.21 (m, 15H), 1.18 —
1.07 (m, 6H), 0.92 — 0.88 (m, 12H). Spectral data obtained were in good agreement with those

reported in the literature.?

(3R,8R,9R,10S,13S,14R)-3-((1-diazoallyl)oxy)-10,13-dimethyl-17-((S)-6-methylheptan-2-yl)-
2,3,4,7,8,9,10,11,12,13,14,15,16,17-tetradecahydro-1H-cyclopenta[a]phenanthrene (2k): %
Reaction performed by following above general procedure (11), using (3S,8S,9S,10R,13R,14S)-
10,13-dimethyl-17-((R)-6-methylheptan-2-yl)-2,3,4,7,8,9,10,11,12,13,14,15,16,17-
tetradecahydro-1H-cyclopenta[a]phenanthren-3-yl 3-oxobutanoate (2.35 g, 5 mmol); Yield: 66%,
(9.52 g); Physical appearance: red solid; TLC Rf 0.3 (50:1
Petroleum ether: EtOAc); *H NMR (500 MHz, CDCl3) 6 6.20
(dd, J=17.4,11.0 Hz, 1H), 5.41 (d, J = 4.9 Hz, 1H), 5.13 (d,
o J=11.0Hz,1H), 4.87 (d,J=17.4 Hz, 1H), 4.75 (dt, J = 10.6,
5.5Hz, 1H), 2.44 - 2.31 (m, 2H), 2.13 - 1.77 (m, 6H), 1.69 — 1.39 (m, 10H), 1.29 — 0.95 (m, 16H),
0.89 (dd, J = 6.6, 2.2 Hz, 6H), 0.70 (s, 3H). Spectral data obtained were in good agreement with
those reported in the literature.?
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(E)-3,7-dimethylocta-2,6-dien-1-yl 2-diazobut-3-enoate (2I):
Reaction performed by following above general procedure (1I), using 3,7-dimethyloct-6-en-1-yl
3-oxobutanoate (2.38 g, 10 mmol); Yield: 60%, (1.48 g); Physical
Wow appearance: red oil; TLC R¢ 0.3 (50:1 Petroleum ether: EtOAc); H
@) NMR (500 MHz, CDCls3) 6 6.19 (dd, J = 17.4, 11.0 Hz, 1H), 5.39 (t,
J=7.1Hz, 1H), 5.16 — 5.07 (m, 2H), 4.86 (d, J = 17.3 Hz, 1H), 4.72 (d, J = 7.3 Hz, 2H), 2.21 —
2.05 (m, 4H), 1.79 (s, 3H), 1.70 (s, 3H), 1.62 (s, 3H); 13C NMR (126 MHz, CDCls) § 159.69,
137.75, 127.01, 118.29, 115.36, 113.85, 102.04, 56.47, 48.21, 26.96, 21.43, 20.45, 18.30, 12.44;
ESI-HRMS: Calcd. for C14H20N202 [M+Na]* 271.1417; Found 271.1411.
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(2) Optimization details for C—H bond allylation of benzamides:

Table S1: Optimization of catalyst:

Me O
Me O catalyst (20 mol%) N,AQ
f Il A, /\H/COZ‘BU KOPiv (1 equiv) H
H N, Nas[Eosin Y] (20 mol%)
TFE, 3W green LED ™
rt, 48 h, O, balloon COztBu
Sr. No. Catalyst Yield (%0)?
1. Co(OAC); 28%
2 Co(OAC)2.4H,0 26%
3 Co(acac)2 45%
4, Co(acac)s NR
5 CoCl, NR
6 Ni(acac); NR
7 Ni(OAC):2 NR
@ ]solated yield; NR = No reaction
Table S2. Optimization of base:
Me O
Me O Co(acac), (20 mol%) N,AQ
©/KN’AQ . /\H/COQtBU Basg (1equiv) H
H N, Na,[Eosin Y] (20 mol%)
TFE, 3W green light A
rt, 48 h, O, balloon COztBu
Sr. No. Base Yield (%)?
1. KOPiv 45%
2. KOAc 26%
3. CsOPiv NR
4. NaOPiv.H20 65%
5. NaOAc 21%
6. NaOPiv.H,0 (2 equiv.) 61%
7. NaOPiv. H,0 (50 mol%) 56%

2 ]solated yield; NR = No reaction

S14



Table S3. Optimization of photocatalyst:

Me O
$ coissmsmmnttmn, LN
H'AQ " /\,[\,l: PC-(ZE mol%(; .
TFE, 3W green LED XN
rt, 48 h, O, balloon CO,'Bu
Sr. No. Photocatalyst (PC) Yield (%0)?
1. Eosin blue 45%
2. Ru(bpy)sCl, 41%
3. Naz[Eosin Y] 65%
4, Rose Bengal NR
5. Naz[Eosin Y] (10 mol%) 40%
6. Naz[Eosin Y] (30 mol%) 63%
7.0 Naz[Eosin Y] 21%
2 1solated yield; ® N2 balloon were used; N.R. = No reaction
Table S4. Optimization of solvent:
Me O
£ cosss o
@AH‘AQ " %\,l\l]: Na2[Eos.in i(] (20 r?”nol%)
Solvent, 3W green LED N
rt, 48 h, O, balloon CO,/Bu
Sr. No. Solvent Yield (%)?
1. DCE NR
2. MeOH 29%
3. TFE 65%
4. HFIP 34%
5. MeCN 39%
6. EtOH 21%
7. DMF NR
8. TFE 41%

2 |solated yield; NR = No reaction; 10 mol% of Co(acac), was used.

S15



(3) General procedure for the cobalt-catalyzed C—H allylation of benzamides:

Me O Co(acac), (20 mol%) O -AQ
2 . . —_
N AQ /\H/COzR NaOPiv.H,0 (1equiv) R
N Na,[Eosin Y] (20 mol%)
= N2
Solvent, 3W green LED A
rt, 48 h, O, balloon CO,R?

Iz

A
T

In an oven-dried pressure tube equipped with a stir bar, the N-(quinolin-8-yl)benzamide (1.0
equiv., 0.1 mmol) and vinyl diazo ester (1.5 equiv., 0.15 mmol) were dissolved in TFE (1 mL).
The solution was bubbled with oxygen for about 10 min, following which Co(acac). (20 mol%,
0.02 mmol), NaOPiv.H20 (1 equiv., 0.1 mmol), and Naz[Eosin Y] (20 mol%, 0.02 mmol) were
added, the pressure tube was sealed with a septum cap. This reaction mixture was then stirred in a
green LED (3W x 20) environment under an O atmosphere using oxygen balloon. After 24 hours,
the second portion of vinyl diazo ester (1.5 equiv., 0.15 mmol) was added and the reaction progress
was further monitored by TLC. Upon completion of the reaction, the reaction mixture was diluted
with EtOAc and filtered through a short pad of Celite, and the filtrate was concentrated. The
residue was dissolved in EtOAc and washed with saturated NaHCO3 solution and brine. The
organic layer was dried over anhydrous Na>SOs, filtered, and concentrated under reduced pressure

and the crude product was purified by silica gel flash column chromatography.

Figure 1: Reaction Setup (0.1 mmol scale)
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Analytical data of C—H allylated products:
tert-butyl (E)-4-(3,5-dimethyl-2-(quinolin-8-ylcarbamoyl)phenyl)but-2-enoate (3a):
Reaction performed on 0.1 mmol scale (28 mq); Yield: 61% (26 mg); Physical appearance: brown
— gel; TLC Rr 0.2 (4:1, Petroleum ether: EtOAc); 1H NMR (500 MHz, CDCl5)
ﬁ:q:u% 59.95 (s, 1H), 8.99 (dd, J = 7.5, 1.4 Hz, 1H), 8.75 (dd, J = 4.2, 1.6 Hz, 1H),
Me < o 8.20 (dd, J = 8.1, 1.3 Hz, 1H), 7.66 — 7.56 (m, 2H), 7.46 (dd, J = 8.3, 4.2 Hz,
Soseu | 1H), 7.03 (s, 1H), 7.02 — 6.96 (m, 1H), 6.95 (s, 1H), 5.71 (d, J = 15.9 Hz,
1H), 3.60 (d, J = 6.8 Hz, 2H), 2.44 (s, 3H), 2.38 (s, 3H), 1.37 (s, 9H); 13C NMR (126 MHz, CDCls)
0168.43,165.67, 148.34, 145.50, 139.25, 138.51, 136.27, 135.26, 134.96, 134.78, 134.29, 129.60,
128.03, 128.00, 127.40, 124.37, 121.97, 121.64, 116.73, 79.95, 35.88, 28.03, 21.22, 19.53; IR
(KBr cm): 2976, 2927, 1709, 1674, 1596, 1482, 1145, 982, 885, 851, 826; HRMS (ESI-ToF)
m/z: [M+H]" Calcd. for C2sH29N20s [M+H]" 417.2173; found 417.2198.

tert-butyl (E)-4-(5-bromo-3-methyl-2-(quinolin-8-ylcarbamoyl)phenyl)but-2-enoate (3b):
Reaction performed on 0.1 mmol scale (34 mg); Yield: 62% (30 mg); Physical appearance:
colorless gel; TLC Rs 0.2 (4:1, Petroleum ether: EtOAc); *H NMR (500

Me O
N MHz, CDCl3) § 9.95 (s, 1H), 8.94 (dd, J = 6.9, 2.0 Hz, 1H), 8.77 (dd, J = 4.2,
Br " NS |
N

1.6 Hz, 1H), 8.21 (dd, J = 8.3, 1.5 Hz, 1H), 7.67 — 7.58 (m, 2H), 7.47 (dd, J
COZfBu@b) =8.3,4.2 Hz, 1H), 7.38 (s, 1H), 7.30 (s, 1H), 6.95 (dt, J = 15.5, 6.8 Hz, 1H),
5.72 (d, J = 15.5 Hz, 1H), 3.60 (d, J = 6.7 Hz, 2H), 2.45 (s, 3H), 1.38 (s, 9H); *C NMR (126 MHz,
CDCl3) 6 167.17,165.37, 148.48, 144.24, 138.43,137.31, 137.00, 136.80, 136.35, 133.94, 131.77,
130.28, 128.00, 127.35, 125.05, 123.32, 122.32, 121.76, 116.86, 80.19, 35.61, 28.02, 19.42; IR
(KBr cm1): 2976, 2954, 2131, 1708, 1672, 1481, 1143, 982, 896, 847, 791; HRMS (ESI-ToF)
m/z: [M+H]" Calcd. for C2sH26BrN20O3 481.1121 and 483.1102; Found 481.1095 and 483.1074.
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tert-butyl (E)-4-(5-fluoro-3-methyl-2-(quinolin-8-ylcarbamoyl)phenyl)but-2-enoate (3c):
Reaction performed on 0.1 mmol scale (28 mg); Yield: 58% (24 mg); Physical appearance:
yellowish gel; TLC R¢ 0.2 (4:1, Petroleum ether: EtOAc); 1H NMR (500 MHz,

Me O
N | CDCl3) 3 10.01 (s, 1H), 8.97 (dd, J = 7.3, 1.6 Hz, 1H), 8.78 (dd, J = 4.2, 1.6 Hz,
E Ny _ _
« @y | 1H). 823 (d, J=82Hz, 1H), 7.68 — 7.59 (m, 2H), 7.49 (dd, J = 8.2, 4.2 Hz,
coeu | 1H), 7.01 — 6.89 (m, 2H), 6.86 (dd, J = 9.3, 2.4 Hz, 1H), 5.73 (d, J = 15.5 Hz,

1H), 3.62 (d, J = 6.1 Hz, 2H), 2.47 (s, 3H), 1.38 (s, 9H); 3C NMR (126 MHz, CDCl3) § 167.52,
165.41, 162.75 (d, J = 249.4 Hz), 148.13, 144.31, 137.99 (d, J = 8.4 Hz), 137.60 (d, J = 7.1 Hz),
136.96, 133.95 (d, J = 2.4 Hz), 128.13, 127.58, 125.01, 122.35, 121.69, 117.41, 115.76, 115.59,
114.23, 114.05, 80.18, 35.80, 28.02, 19.75; °F NMR (471 MHz, CDCI3) 6 —111.94; IR (KBr
cm1): 2954, 2925, 1714, 1608, 1483, 1286, 1199, 1049, 826, 791; HRMS (ESI-ToF) m/z: [M+H]*
Calcd. for C2sH26FN203 421.1922; Found 421.1924.

tert-butyl  (E)-4-(4'-methoxy-5-methyl-4-(quinolin-8-ylcarbamoyl)-[1,1'-biphenyl]-3-yl)but
2-enoate (3d): Reaction performed on 0.1 mmol scale (37 mg); Yield: 61% (31 mg); Physical
o o appearance: yellow solid; M.p. 126-128 °C; TLC Rf 0.2 (4:1,

O H% Petroleum ether: EtOAc); 1H NMR (500 MHz, CDCls3) § 10.02 (s,

- O < oo 1H), 9.01 (dd, J = 7.2, 1.7 Hz, 1H), 8.77 (dd, J = 4.6, 1.4 Hz, 1H),
&0, 8.20 (dd, J = 8.5, 1.8 Hz, 1H), 7.67 — 7.59 (m, 2H), 7.59 — 7.55 (m,

2H), 7.46 (dd, J = 8.5, 4.6 Hz, 1H), 7.39 (s, 1H), 7.32 (s, 1H), 7.07 — 7.01 (m, 1H), 5.75 (d, J =
15.7 Hz, 1H), 3.90 (s, 3H), 3.70 (d, J = 6.2 Hz, 1H), 2.54 (s, 3H), 1.36 (s, 9H).; *C NMR (126
MHz, CDClz) & 168.18, 165.58, 159.51, 148.39, 145.34, 141.94, 138.50, 136.30, 136.24, 135.54,
135.36, 134.22, 132.86, 128.28, 128.01, 127.39, 127.28, 125.83, 124.51, 122.08, 121.68, 116.80,
114.31, 80.00, 55.40, 36.14, 28.02, 19.80; IR (KBr cm™): 2976, 2925, 1709, 1674, 1488, 1178,

1034, 955, 906, 827, 791; HRMS (ESI-ToF) m/z: [M+H]* Calcd. for Cs2H33sN204509.2435; Found
509.2432.
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tert-butyl (E)-4-(3,4-dimethyl-2-(quinolin-8-ylcarbamoyl)phenyl)but-2-enoate (3e):

Reaction performed on 0.1 mmol scale (28 mg); Yield: 65% (27 mg); Physical appearance:
Vo O colourless gel; TLC Rs 0.2 (4:1, Petroleum ether: EtOAc); tH NMR (500
MHz, CDCl3) § 9.95 (s, 1H), 8.99 (dd, J = 7.2, 1.5 Hz, 1H), 8.74 (dd, J = 4.2
~ (e | M2z 1.5Hz,1H),8.19(dd, J=8.2,1.6 Hz, 1H), 7.67 - 7.54 (m, 2H), 7.44 (dd,
COzBu J=8.2,41Hz, 1H), 7.20 (d, J=7.8 Hz, 1H), 7.13 (d, J = 7.8 Hz, 1H), 6.96
(dt, J = 15.6, 6.2 Hz, 1H), 5.59 (dt, J = 15.6, 1.7 Hz, 1H), 3.62 (d, J = 6.0 Hz, 2H), 2.42 (s, 3H),
2.33 (s, 3H), 1.36 (s, 9H); 3C NMR (126 MHz, CDCl3) 5 168.80, 165.70, 148.26, 144.76, 138.69,
138.33, 136.43, 134.84, 134.18, 132.43, 132.31, 131.20, 128.91, 128.03, 127.43, 123.91, 122.06,
121.60, 116.92, 79.92, 33.44, 28.05, 19.40, 19.27; IR (KBr cm1): 2975, 2923, 1708, 1674, 1456,
1273, 1144, 973,907, 826, 791; HRMS (ESI-ToF) m/z: [M+H]" Calcd. For C2sH29N203 417.2173;
Found 417.2189.

N
H

Ny

tert-butyl (E)-4-(4-methoxy-3-methyl-2-(quinolin-8-ylcarbamoyl)phenyl)but-2-enoate (3f):
Reaction performed on 0.1 mmol scale (29 mg); Yield: 62% (26 mg); Physical appearance:
yellowish gel; TLC Rs 0.2 (4:1, Petroleum ether: EtOAc); 2H NMR (500

Me O
MeO H% MHz, CDClI3) 6 9.97 (s, 1H), 8.99 (dd, J = 7.4, 1.6 Hz, 1H), 8.75 (dd, J =
NS
N (3f)

4.2, 1.5 Hz, 1H), 8.20 (dd, J = 8.3, 1.7 Hz, 1H), 7.67 — 7.56 (m, 2H), 7.46
oges | (dd, J = 8.3, 4.2 Hz,, 1H), 7.11 (d, J = 8.4 Hz, 1H), 6.98 (dt, J = 15.6, 6.3
Hz, 1H), 6.92 (d, J = 8.5 Hz, 1H), 5.69 (dt, J = 15.5, 1.5 Hz, 1H), 3.89 (s, 3H), 3.57 (dd, J = 6.7,
1.2 Hz, 2H), 2.32 (s, 3H), 1.35 (s, 9H); 3C NMR (126 MHz, CDCls) & 168.02, 165.68, 156.64,
148.26, 145.87, 139.04, 138.35, 136.45, 134.13, 128.21, 128.04, 127.44, 126.30, 124.11, 123.74,
122.09, 121.65, 116.95, 111.06, 79.88, 55.69, 35.33, 28.01, 13.09; IR (KBr cmY): 2975, 927,
1707, 675, 1325, 1145, 1095, 985, 847, 826 ; HRMS (ESI-ToF) m/z; [M+H]* Calcd. for
CasH2oN204 433.2122; Found 433.2143.

S19



tert-butyl (E)-4-(4-bromo-3-methyl-2-(quinolin-8-ylcarbamoyl)phenyl)but-2-enoate (39):
Reaction performed on 0.1 mmol scale (34 mg); Yield: 61% (29 mg); Physical appearance:
colourless gel; TLC Rt 0.2 (4:1, Petroleum ether: EtOAc); 1H NMR (500 MHz, CDCl3) & 9.95 (s,
Me O 1H), 8.96 (d, J = 6.8 Hz, 1H), 8.77 (d, J = 4.2 Hz, 1H), 8.21 (d, J = 8.2 Hz,
N Il 1H), 7.67 — 7.58 (m, 3H), 7.47 (dd, J = 8.2, 4.1 Hz, 1H), 7.03 (d, J = 8.2
o g | HZ 1H) 6.95(dt =156, 6.4 Hz 1H), 5.69 (d, J = 15.5 Hz, 1H), 3.57 (d,
&o,Bu J=6.5Hz, 2H), 2.52 (s, 3H), 1.37 (s, 9H); 13C NMR (126 MHz, CDCl3) §
167.13, 165.39, 148.48, 144.54, 139.42, 138.42, 136.34, 134.75, 134.11, 133.89, 133.44, 128.92,
128.00, 127.33, 124.81, 124.25, 122.40, 121.77, 116.92, 80.12, 35.57, 28.02, 20.40; IR (KBr
cm1): 2977, 2926, 1709, 1675, 1482, 1325, 1146, 983, 901, 826, 791; HRMS (ESI-ToF) m/z:
[M+H]" Calcd. for C2sH26BrN2Os 481.1121 and 483.1102; Found 481.1140 and 483.1127.

tert-butyl (E)-4-(4-chloro-3-methyl-2-(quinolin-8-ylcarbamoyl)phenyl)but-2-enoate (3h):
Reaction performed on 0.1 mmol scale (30 mg); Yield: 64% (28 mg); Physical appearance:
yellowish gel; TLC R 0.2 (4:1, Petroleum ether: EtOAc); *H NMR (500
cl MHz, CDCl3) 6 9.95 (s, 1H), 8.96 (d, J = 6.9 Hz, 1H), 8.77 (d, J = 4.4 Hz,

< o 1H), 8.21 (d, J = 8.2 Hz, 1H), 7.72 — 7.55 (m, 2H), 7.48 (dd, J = 8.2, 4.2 Hz,

CO,Bu 1H), 7.44 (d, J =8.2 Hz, 1H), 7.11 (d, J = 8.2 Hz, 1H), 6.95 (dt, J = 15.5, 6.5
Hz, 1H), 5.69 (d, J = 15.5 Hz, 1H), 3.59 (d, J = 6.6 Hz, 2H), 2.49 (s, 3H), 1.37 (s, 9H); 3C NMR
(126 MHz, CDCls) 6 167.11, 165.42, 148.47, 144.65, 139.46, 138.43, 136.34, 133.89, 133.69,
133.39, 133.10, 130.12, 128.64, 128.00, 127.34, 124.77, 122.38, 121.76, 116.92, 80.12, 35.53,
28.01, 17.40; IR (KBr cm™): 2979, 2929, 1710, 1675, 1483, 1147, 1120, 984, 904, 826, 791;
HRMS (ESI-ToF) m/z: [M+H]" Calcd. for C2sH26CIN2O3 437.1626; Found 437.1655.
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tert-butyl (E)-4-(4-acetoxy-3-methyl-2-(quinolin-8-ylcarbamoyl)phenyl)but-2-enoate (3i):
Reaction performed on 0.1 mmol scale (32 mg); Yield: 57% (26 mg); Physical appearance: Off-
— white solid; M.p. 112-114 °C TLC R 0.2 (4:1, Petroleum ether: EtOAc); H
AcO Y NMR (500 MHz, CDCls3) § 9.99 (s, 1H), 8.97 (d, J = 7.9 Hz, 1H), 8.76 (d, J
« @ | =20Hz 1H),819(d, J=8.2Hz,1H),7.72(d, ) = 7.7 Hz, 1H), 7.67 - 7.55
CO,Bu (m, 2H), 7.46 (dd, J =7.9, 4.1 Hz, 2H), 7.25 (d, J = 8.3 Hz, 2H), 7.15 - 7.07
(m, 2H), 6.90 (dt, J = 15.4, 6.4 Hz, 1H), 5.67 (d, J = 15.5 Hz, 1H), 3.55 (d, J = 6.4 Hz, 2H), 2.46
(s, 3H), 2.33 (s, 3H), 1.33 (s, 9H); 22.C NMR (126 MHz, CDCls) § 169.31, 167.05, 165.44, 148.44,
147.38, 143.72, 139.34, 138.45, 136.27, 134.02, 132.74, 130.02, 127.98, 127.32, 126.81, 124.39,
123.49, 122.26, 121.72, 116.84, 79.96, 30.96, 27.98, 21.00, 19.24; IR (KBr cm): 2978, 2930,
1763, 1708, 1674, 1483, 1179, 983, 895, 848, 827; HRMS (ESI-ToF) m/z: [M+H]" Calcd. for

Ca7H29N205 461.2071; Found 461.2086.

tert-butyl (E)-4-(3,6-dimethyl-2-(quinolin-8-ylcarbamoyl)phenyl)but-2-enoate (3j):
Reaction performed on 0.1 mmol scale (28 mg); Yield: 64% (27 mg); Physical appearance: Off-
white solid; M.p. 110-112 °C; TLC Rf 0.2 (4:1, Petroleum ether: EtOAc); 1H

Me O
N | NMR (500 MHz, CDCly) 6 9.97 (s, 1H), 9.01 (dd, J = 7.4, 1.4 Hz, 1H), 8.75 (dd,
N
I\ o | =42 L6Hz 1H),8.21 (dd, J = 8.3, 1.6 Hz, 1H), 7.69 - 7.56 (m, 2H), 7.46
cossu | (dd,J=8.3,4.2Hz, 1H), 7.23 (d, J = 7.8 Hz, 1H), 7.06 (d, J = 7.8 Hz, 1H), 6.98

(dt, J = 15.5, 6.8 Hz, 1H), 5.69 (dt, J = 15.5, 1.5 Hz, 1H), 3.59 (d, J = 6.7 Hz, 2H), 2.36 (s, 3H),
2.34 (s, 3H), 1.36 (5, 9H); 13C NMR (126 MHz, CDCl3) & 168.85, 165.64, 148.23, 145.61, 138.32,
138.16, 136.52, 135.91, 134.16, 133.27, 132.13, 130.78, 128.06, 127.47, 127.24, 124.28, 122.11,
121.64, 117.01, 79.92, 35.79, 28.03, 19.98, 16.72; IR (KBr cm): 276, 2927, 1708, 1674, 1482,
1151, 1083, 982, 898, 849, 826; HRMS (ESI-ToF) m/z: [M+Na]* Calcd. for CasHosN20sNa
439.1992; Found 439.2022.
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tert-butyl (E)-4-(3-ethyl-2-(quinolin-8-ylcarbamoyl)phenyl)but-2-enoate (3k):
Reaction performed on 0.1 mmol scale (28 mg); Yield: 66% (28 mg); Physical appearance:
Et O colorless gel; TLC Rr 0.2 (4:1, Petroleum ether: EtOAc); 1H NMR (500 MHz,
N T CDCl3) 6 9.97 (s, 1H), 8.99 (dd, J = 7.4, 1.5 Hz, 1H), 8.75 (dd, J = 4.2, 1.6
N @k | Hz,1H),8.20(dd,J=8.3,1.6 Hz, 1H), 7.69 - 7.57 (m, 2H), 7.46 (dd, J = 8.3,
CO,Bu 4.2 Hz, 1H), 7.39 (t, J=7.7 Hz, 1H), 7.27 (d, J = 7.6 Hz, 1H), 7.16 (d, J = 7.6
Hz, 1H), 7.00 (dt, J = 15.5, 6.9 Hz, 1H), 5.71 (dt, J = 15.5, 1.5 Hz, 1H), 3.63 (dd, J = 6.7, 1.2 Hz,
2H), 2.80 (g, J = 7.6 Hz, 2H), 1.36 (s, 9H), 1.30 (t, J = 7.2 Hz, 3H); 13C NMR (126 MHz, CDCls)
0 168.18, 165.58, 148.37, 145.29, 141.22, 138.46, 137.43, 136.27, 134.69, 134.19, 129.54, 128.00,
127.40, 127.39, 127.24, 124.46, 122.08, 121.67, 116.79, 79.97, 35.92, 28.01, 26.55, 15.89; IR
(KBr cm~1): 2976, 2930, 1708, 1673, 1488, 1180, 1034, 955, 906, 827, 791, 764; HRMS (ESI-

ToF) m/z: [M+H]" Calcd. for C26H29N203 417.2173; Found 417.2191.

tert-butyl  (E)-4-(4-methyl-3-(3-oxobutyl)-2-(quinolin-8-ylcarbamoyl)phenyl)but-2-enoate

3h:
Reaction performed on 0.1 mmol scale (33 mg); Yield: 50% (23 mg); Physical appearance:
0 colourless gel; TLC R 0.2 (4:1, Petroleum ether: EtOAc); H NMR (500
0 MHz, CDCl3) § 9.94 (s, 1H), 8.95 (dd, J = 7.1, 1.6 Hz, 1H), 8.73 (dd, J = 4.2,
" N T D 1.6 Hz 1H), 8.19 (dd, J =8.4, 1.7 Hz, 1H), 7.65 - 7.56 (m, 2H), 7.45 (dd, J
N @k | =84, 42Hz 1H),7.23 (d, J = 7.9 Hz, 1H), 7.16 (d, J = 7.9 Hz, 1H), 6.95
CO;Bu (dt, J=15.6, 6.0 Hz, 1H), 5.57 (d, J = 15.6 Hz, 1H), 3.61 (d, J = 5.8 Hz, 2H),

3.00 — 2.91 (m, 2H), 2.90 — 2.85 (m, 2H), 2.33 (s, 3H), 2.07 (s, 3H), 1.35 (M, 9H); 13C NMR (126
MHz, CDCl3) 6 207.86, 168.45, 165.63, 148.39, 144.52, 138.53, 138.43, 136.28, 135.76, 135.58,
134.06, 132.44, 131.49, 128.20, 128.00, 127.33, 123.98, 122.20, 121.65, 116.81, 79.98, 45.63,
33.47,28.22, 28.04, 27.47, 19.44; IR (KBr cm1): 2977, 1711, 1678, 1520, 1482, 1150, 828, 764;
HRMS (ESI-ToF) m/z: [M+Na]* Calcd. for C29H32N20sNa 495.2254; Found 495.2276.
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tert-butyl (E)-4-(1-(quinolin-8-ylcarbamoyl)naphthalen-2-yl)but-2-enoate (3m):
Reaction performed on 0.1 mmol scale (30 mg); Yield: 41% (18 mg); Physical appearance: brown
O 0 gel; TLC Rr 0.2 (4:1, Petroleum ether: EtOAc); 1H NMR (500 MHz, CDCls)
O NN 81018 (s 1H), 9.12 (d, I = 7.5 Hz, 1H), 8.69 (d, J = 3.8 Hz, 1H), 8.20 (d, J
am 1 = 7.6 Hz, 1H), 8.09 — 8.02 (m, 1H), 7.95 (d, J = 8.5 Hz, 1H), 7.93 — 7.90 (m,
CO,Bu 1H), 7.69 (t, J = 7.9 Hz, 1H), 7.63 (d, J = 8.1 Hz, 1H), 7.56 — 7.51 (m, 2H),
7.46 — 7.40 (m, 2H), 7.09 (dt, J = 15.4, 6.6 Hz, 1H), 5.75 (d, J = 15.6 Hz, 1H), 3.81 (d, J = 6.2 Hz,
2H), 1.39 (s, 9H).; 2C NMR (126 MHz, CDCls) 6 167.69, 165.55, 148.39, 145.01, 138.47, 136.26,
134.67, 134.29, 132.34, 132.32, 130.33, 129.78, 128.08, 128.02, 127.57, 127.39, 127.30, 126.20,
125.10, 124.77, 122.26, 121.70, 116.93, 80.10, 36.25, 28.05; IR (KBr cm™): 2976, 2923, 1710,
1674, 1481, 1090, 907, 830, 791; HRMS (ESI-ToF) m/z: [M+H]" Calcd. for CasHa7N20s

439.2016; Found 439.2042.

methyl (E)-4-(1-(quinolin-8-ylcarbamoyl)-5,6,7,8-tetrahydronaphthalen-2-yl)but-2-enoate
(3n): Reaction performed on 0.1 mmol scale (30 mg); Yield: 61% (24 mg); Physical appearance:

5 Off-white solid; M.p. 118-120 °C; TLC Rs 0.2 (4:1, Petroleum ether:
”% EtOAc); IH NMR (500 MHz, CDCls) 4 9.93 (s, 1H), 8.99 (dd, J = 7.3, 1.4
Ny
Ny 6n)

Hz, 1H), 8.73 (dd, J = 4.2, 1.6 Hz, 1H), 8.20 (dd, J = 8.3, 1.5 Hz, 1H), 7.66
ComMe | —7.61(m, 1H), 7.59 (dd, J = 8.2, 1.4 Hz, 1H), 7.46 (dd, J = 8.2, 4.0 Hz, 1H),
7.15(d, J=7.6 Hz, 1H), 7.14 — 7.08 (m, 1H), 7.04 (d, J = 8.0 Hz, 1H), 5.76 (d, J = 15.7 Hz, 1H),
3.61 - 3.60 (m, 2H), 3.59 (s, 3H), 2.95 — 2.87 (m, 2H), 2.84 (t, J = 5.8 Hz, 2H), 1.88 — 1.73 (m,
4H); 3C NMR (126 MHz, CDCls) & 168.43, 166.66, 148.27, 147.34, 138.45, 137.86, 136.53,
136.30, 134.18, 134.08, 131.28, 130.44, 128.01, 127.38, 127.01, 122.11, 122.08, 121.64, 116.79,
51.25, 35.92, 29.55, 26.74, 22.88, 22.67; IR (KBr cm1):2927, 2856, 1718, 1671, 1481, 1146, 984,
826, 791, 757; HRMS (ESI-ToF) m/z: [M+H]" Calcd. for C25H25N203 401.1860; Found 401.1869.
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tert-butyl (E)-4-(1-(quinolin-8-ylcarbamoyl)-5,6,7,8-tetrahydronaphthalen-2-yl)but-2-
enoate (30): Reaction performed on 0.1 mmol scale (30 mg); Yield: 59% (26 mg); Physical
appearance: colorless gel; TLC Rt 0.2 (4:1, Petroleum ether: EtOAc); *H NMR
(500 MHz, CDCls) 6 9.95 (s, 1H), 8.99 (dd, J = 7.4, 1.3 Hz, 1H), 8.76 (dd, J =
S @ 4.2,1.6 Hz, 1H), 8.19 (dd, J =8.3, 1.4 Hz, 1H), 7.66 — 7.56 (m, 2H), 7.46 (dd,
CO,Bu J=8.3,4.2Hz, 1H), 7.16 (d, J = 7.9 Hz, 1H), 7.06 (d, J = 7.9 Hz, 1H), 6.99
(dt, J=15.4, 6.8 Hz, 1H), 5.70 (d, J = 15.5 Hz, 1H), 3.58 (d, J = 6.6 Hz, 2H), 2.94 — 2.87 (m, 2H),
2.84 (t,J = 5.7 Hz, 2H), 1.87 — 1.75 (m, 4H), 1.37 (s, 9H); 13C NMR (126 MHz, CDCl3) & 168.46,
165.62, 148.35, 145.61, 138.48, 137.80, 136.37, 136.28, 134.23, 133.97, 131.68, 130.39, 128.00,
127.38, 127.05, 124.28, 122.03, 121.65, 116.77, 79.92, 35.67, 29.55, 28.04, 26.78, 22.89, 22.68;
IR (KBr cm™): 2976, 2931, 1708, 1672, 1481, 1143, 982, 908, 826, 791;HRMS (ESI-ToF) m/z:
[M+H]" Calcd. for C2sH31N203 443.2329; Found 443.2348.

(0]

Nl
HN\

tert-butyl (E)-4-(5-cyano-3-methyl-2-(quinolin-8-ylcarbamoyl)phenyl)but-2-enoate (3p):
Reaction performed on 0.1 mmol scale (29 mg); Yield: 56% (24 mg); Physical appearance: brown
Me O gel; TLC Rr 0.2 (4:1, Petroleum ether: EtOAc); tH NMR (700 MHz,
N CDCl3) 6 9.98 (s, 1H), 8.93 (t, J = 4.5 Hz, 1H), 8.77 (d, J = 4.1 Hz,
NC SN I 1H), 8.22 (d, J = 8.2 Hz, 1H), 7.64 (d, J = 4.1 Hz, 2H), 7.52 (s, 1H),
N (3P) | 7.49 (dd, J = 8.2, 4.2 Hz, 1H), 7.46 (s, 1H), 6.97 — 6.90 (m, 1H), 5.71
COBY | (dd, J = 15.6, 1.6 Hz, 1H), 3.65 (d, J = 6.7 Hz, 2H), 2.51 (s, 3H), 1.38
(s, 9H); 2C NMR (176 MHz, CDCls) § 166.09, 165.13, 148.60, 143.42, 141.75, 138.36, 136.79,
136.74, 136.44, 133.57, 132.32, 131.05, 128.01, 127.32, 125.55, 122.70, 121.89, 118.23, 117.06,
113.35, 80.42, 35.45, 28.01, 22.36; IR (KBr cm™1): 2978, 2925, 1709, 1676, 1523, 1484, 1258,
1148, 828, 759; HRMS (ESI-ToF) m/z: [M+H]" Calcd. for C2sH2sN3OsNa 428.1969; Found

428.1979.
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tert-butyl (E)-4-(3-methyl-5-nitro-2-(quinolin-8-ylcarbamoyl)phenyl)but-2-enoate (3q):

Reaction performed on 0.1 mmol scale (30 mg); Yield: 51% (23 mg); Physical appearance:

Me O yellowish gel; TLC Rs 0.2 (4:1, Petroleum ether: EtOAc); *H NMR
Y (700 MHz, CDCls) 5 10.01 (s, 1H), 8.93 (dd, J = 4.9, 3.9 Hz, 1H), 8.76
0N | (dd, 3= 4.2, 1.7 Hz, 1H), 8.22 (dd, J = 8.3, 1.7 Hz, 1H), 8.09 (d, J =
\Co th’q’ 2.2 Hz, 1H), 8.02 (d, J = 2.2 Hz, 1H), 7.69 — 7.60 (M, 2H), 7.49 (dd, J

2

=8.2, 4.2 Hz, 1H), 6.99 — 6.93 (m, 1H), 5.72 (d, J = 15.6 Hz, 1H), 3.71
(d, J = 6.8 Hz, 2H), 2.58 (s, 3H), 1.37 (s, 9H); 3C NMR (176 MHz, CDCl3) § 166.00, 165.11,
160.98, 148.62, 148.10, 143.32, 143.21, 139.03, 138.35, 137.46, 137.07, 136.45, 133.52, 128.01,
127.32, 125.58, 123.78, 122.77, 122.51, 121.91, 117.09, 80.42, 35.76, 28.00, 25.58; IR (KBr
cm™1): 2977, 1711, 1677, 1522, 1483, 1367, 1325, 1147, 827, 745, HRMS (ESI-ToF) m/z:
[M+Na]" Calcd. for C2sH25N30sNa 470.1686; Found 470.1703.

tert-butyl (E)-4-(3-methyl-2-(quinolin-8-ylcarbamoyl)phenyl)but-2-enoate (4a):
Reaction performed on 0.1 mmol scale (26 mg); Yield: 65% (26 mg) and 1 mmol scale (260 mg)
Yield: 46% (185 mg); Physical appearance: colorless gel; TLC Rf 0.2 (4:1,
Petroleum ether: EtOAc); 1H NMR (500 MHz, CDCls) 6 9.96 (s, 1H), 8.98
(dd, J = 7.8, 1.4 Hz, 1H), 8.76 (dd, J = 4.2, 1.5 Hz, 1H), 8.20 (dd, J = 8.3,
XN @a)| 1.5Hz, 1H), 7.69 — 7.55 (m, 2H), 7.46 (dd, J = 8.3, 4.2 Hz, 1H), 7.34 (t, J =
CO,'Bu 7.8 Hz, 1H), 7.21 (d, J = 7.6 Hz, 1H), 7.15 (d, J = 7.7 Hz, 1H), 7.00 (dt, J =
15.5, 6.8 Hz, 1H), 5.71 (d, J = 15.5 Hz, 1H), 3.64 (d, J = 6.7 Hz, 2H), 2.48 (s, 3H), 1.36 (s, 9H);
13C NMR (126 MHz, CDCls) 5 168.19, 165.60, 148.40, 145.33, 138.50, 137.92, 136.31, 135.04,
134.80, 134.18, 129.38, 128.87, 128.01, 127.43, 127.39, 124.49, 122.11, 121.69, 116.82, 79.99,
35.90, 28.02, 19.59; IR (KBr cm™): 2980, 2923, 1715, 1670, 1479, 1150, 982, 908, 820, 795;
HRMS (ESI-ToF) m/z: [M+Na]" Calcd. for CosH2sN203Na 425.1836; Found 425.1813.

Me O

N |
H NS
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Ethyl (E)-4-(3-methyl-2-(quinolin-8-ylcarbamoyl)phenyl)but-2-enoate (4b):
Reaction performed on 0.1 mmol scale (26 mg); Yield: 66% (25 mg); Physical appearance: brown
gel; TLC Rr 0.2 (4:1, Petroleum ether: EtOAc); tH NMR (500 MHz, CDCls) §

Me O
H% 9.95 (s, 1H), 8.98 (dd, J = 7.4, 1.5 Hz, 1H), 8.74 (dd, J = 4.2, 1.6 Hz, 1H), 8.20
Ny
X

o] (dd, 3 =83, 1.6 Hz, 1H), 7.69 - 7.58 (m, 2H), 7.47 (dd, J = 83, 42 Hz, 1H),
Yo | 7.34(t, =77 Hz, 1H), 7.22 (d, J = 7.7 Hz, 1H), 7.15 (d, J = 8.0 Hz, 1H), 7.11
(dt, J = 155, 6.8 Hz, 1H), 5.77 (dt, J = 15.6, 1.6 Hz, 1H), 4.04 (q, J = 7.1 Hz, 2H), 3.65 (dd, J =
6.7, 1.6 Hz, 2H), 2.48 (s, 3H), 1.18 (t, J = 7.1 Hz, 3H); 3C NMR (126 MHz, CDCl3) § 168.15,
166.23, 148.32, 146.66, 138.48, 136.30, 135.14, 134.50, 134.15, 129.42, 128.96, 128.01, 127.42,
127.39, 122.75, 122.14, 121.68, 116.85, 60.09, 36.11, 19.55, 14.14; IR (KBr cm1): 2980, 2921,
1720, 1689, 1510, 1120, 990, 885, 820, 751; HRMS (ESI-ToF) m/z: [M+H]* Calcd. for
Ca3H2sN20s 375.1703; Found 375.1723.

tert-butyl (E)-4-(4-chloro-3-methyl-2-(quinolin-8-ylcarbamoyl)phenyl)but-2-enoate (4c):
Reaction performed on 0.1 mmol scale (26 mg); Yield: 61% (29 mg); Physical appearance:
yellowish gel; TLC R¢ 0.2 (4:1, Petroleum ether: EtOAc); 1H NMR (500 MHz,

Me O
y )| CDC2) §9.97 (5, 1H), 8.99 (dd, J = 7.3, 1.6 Hz, 1H), 8.74 (dd, J = 4.3, 16 Hz,
o "1 1H), 8.21 (dd, J = 8.4, 1.6 Hz, 1H), 7.62 — 7.58 (m, 2H), 7.48 (dd, J = 8.3, 4.2
(4¢c)
Some | Hz, 1H), 7.34 (t, J=7.7 Hz, 1H), 7.22 (d, J = 7.6 Hz, 1H), 7.16 — 7.14 (m, 1H),

7.13-7.08 (m, 1H), 5.77 (dt, J = 15.6, 1.4 Hz, 1H), 3.66 (dd, J = 6.7, 1.5 Hz, 2H), 3.59 (s, 3H),
2.48 (s, 3H); BC NMR (126 MHz, CDCl3) & 168.19, 166.62, 148.13, 147.02, 138.20, 137.92,
136.63, 135.14, 134.39, 134.01, 129.44, 128.97, 128.07, 127.49, 127.37, 122.30, 122.20, 121.64,
117.15,51.28, 36.17, 29.71, 19.55; IR (KBr cm™): 2923, 2852, 1718, 1672, 1481, 1153, 983, 896,
826, 791; HRMS (APCI-ToF) m/z: [M+Na]" Calcd. for C2H20N20sNa 383.1366; Found
383.1394.
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Isopropyl (E)-4-(3-methyl-2-(quinolin-8-ylcarbamoyl)phenyl)but-2-enoate (4d):
Reaction performed on 0.1 mmol scale (26 mg); Yield: 64% (25 mg); Physical appearance:

Me O

d;” CDCl3) 6 9.96 (s, 1H), 8.99 (dd, J = 7.4, 1.5 Hz, 1H), 8.75 (dd, J = 4.2, 1.6 Hz,
« | 1H).820(dd, J= 8.3, 1.6 Hz, 1H), 7.68 — 7.57 (m, 2H), 7.46 (dd, ) = 8.3, 4.2
CoPr Hz, 1H), 7.34 (t, J = 7.7 Hz, 1H), 7.22 (d, J = 7.6 Hz, 1H), 7.15 (d, J = 7.7 Hz,
1H), 7.09 (dt, J = 15.5, 1.6 Hz, 1H), 5.76 (dt, J = 15.5, 1.6 Hz, 1H), 4.94 (sep, J = 6.3 Hz, 1H),
3.65 (dd, J=6.7, 1.4 Hz, 2H), 2.48 (s, 3H), 1.15 (d, J = 6.3 Hz, 6H); 13C NMR (126 MHz, CDCls)
0 168.22, 165.80, 148.33, 146.32, 138.42, 137.90, 136.43, 135.11, 134.59, 134.10, 129.42, 128.94,
128.04, 127.44, 127.42, 123.24, 122.19, 121.69, 117.00, 67.41, 36.04, 21.78, 19.57;_IR (KBr
cm1): 3054, 2924, 1720, 1667, 1457, 1131, 982, 898, 824, 790, 735; HRMS (ESI-ToF) m/z:

[M+Na]" Calcd. for C24H24N203Na411.1679; Found 411.1682.

colorless gel; TLC Ry 0.2 (4:1, Petroleum ether: EtOAc); tH NMR (500 MHz,
N; |

Benzyl (E)-4-(3-methyl-2-(quinolin-8-ylcarbamoyl)phenyl)but-2-enoate (4e):
Reaction performed on 0.1 mmol scale (26 mg); Yield: 61% (27 mg); Physical appearance:

o yellowish gel; TLC Rt 0.2 (4:1, Petroleum ether: EtOAc); :H NMR (500 MHz,
N | CDCl3) 6 9.98 (s, 1H), 8.99 (d, J = 7.3 Hz, 1H), 8.64 (d, J = 4.1 Hz, 1H), 8.18

Ny
S g | (@J=83Hz 1H),7.67-7.56 (m, 2H), 7.41 (dd, J = 8.3, 43 Hz, 1H), 7.39 -
Ao~ | 729 (M, 4H), 7.29 — 7.26 (m, 2H), 7.22 (d, J = 7.9 Hz, 1H), 7.20 - 7.12 (m,

2H), 5.83 (d, J = 15.6 Hz, 1H), 5.05 (s, 2H), 3.67 (d, J = 6.5 Hz, 2H), 2.48 (s, 3H); 3C NMR (126
MHz, CDCls) & 168.14, 165.99, 148.24, 147.40, 138.30, 137.95, 136.43, 135.98, 135.18, 134.32,
134.05, 129.43, 128.99, 128.48, 128.15, 128.11, 128.02, 127.44, 127.42, 122.42, 122.18, 121.66,
117.02, 65.97, 36.15, 19.56; IR (KBr cm-1): 3032, 2952, 1715, 1672, 1482, 1151, 1071, 982, 896,
791, 751; HRMS (APCI-ToF) m/z: [M+Na]" Calcd. for CasH2sN20sNa 459.1679; Found
459.1708.
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Isopentyl (E)-4-(3-methyl-2-(quinolin-8-ylcarbamoyl)phenyl)but-2-enoate (4f):
Reaction performed on 0.1 mmol scale (26 mg); Yield: 63% (26 mg); Physical appearance:
colorless gel; TLC R 0.2 (4:1, Petroleum ether: EtOAc); H NMR (500 MHz,

Me O
N ) | CDCls)39.95 (s, 1H), 8.98 (dd, = 7.3, 1.5 Hz, 1H), 8.74 (dd, = 4.2, 1.5 Hz,
o N(:ﬂ 1H), 8.20 (dd, J = 8.3, 1.6 Hz, 1H), 7.69 — 7.55 (m, 2H), 7.46 (dd, J = 8.3, 4.2
. O,\)\ Hz, 1H), 7.34 (t, J = 7.1 Hz, 1H), 7.22 (d, J = 7.9 Hz, 1H), 7.17 — 7.13 (m,

1H), 7.09 (dt, J = 15.6, 1.5 Hz, 1H), 5.78 (d, J = 15.6 Hz, 1H), 4.01 (t, J = 7.1 Hz, 2H), 3.66 (dd,
J=6.7, 1.2 Hz, 2H), 2.48 (s, 3H), 1.67 — 1.55 (m, 1H), 1.43 (g, J = 6.9 Hz, 2H), 0.88 (d, J = 6.6
Hz, 6H); 3C NMR (126 MHz, CDCls) § 168.15, 166.32, 148.34, 146.59, 138.49, 137.97, 136.31,
135.13, 134.52, 134.15, 129.42, 128.96, 128.01, 127.41, 127.38, 122.80, 122.15, 121.69, 116.85,
62.85, 37.26, 36.09, 24.99, 22.44, 19.56; IR (KBr cmt): 2955, 1714, 1674, 1423, 1126, 1089,
982, 895, 826, 790; HRMS (ESI-ToF) m/z: [M+H]* Calcd. for CasHasN2Os 417.2173; Found
417.2164.

Octyl (E)-4-(3-methyl-2-(quinolin-8-ylcarbamoyl)phenyl)but-2-enoate (49):
Reaction performed on 0.1 mmol scale (26 mg); Yield: 62% (28 mg); Physical appearance:
colorless gel; TLC Rr 0.2 (4:1, Petroleum ether: EtOAc *H NMR (500 MHz, CDCl3) & 9.95 (s,

Ve O 1H), 8.99 (dd, J = 7.4, 1.5 Hz, 1H), 8.74 (d, J = 4.2, 1.6 Hz 1H), 8.20 (dd, J =
YY) 8.3, 1.6 Hz, 1H), 7.68 — 7.56 (m, 2H), 7.46 (dd, J = 8.3, 4.2 Hz, 1H), 7.34 (t,
J=7.7Hz, 1H), 7.22 (d, = 7.6 Hz, 1H), 7.15 (d, J = 7.7 Hz, 1H), 7.09 (dt, J

\CoZn_ofjg’ = 15.6, 1.6 Hz, 1H), 5.78 (dt, J = 15.5, 1.5 Hz, 1H), 3.97 (t, J = 6.8 Hz, 2H),

3.66 (dd, J = 6.7, 1.2 Hz, 2H), 2.48 (s, 3H), 1.58 — 1.47 (m, 2H), 1.30 — 1.25 (m, 10H), 0.90 (t, J
= 6.1 Hz, 3H); 3C NMR (126 MHz, CDCls) 5 168.15, 166.33, 148.34, 146.59, 138.49, 137.97,
136.30, 135.14, 134.51, 134.15, 129.41, 128.95, 128.01, 127.41, 127.38, 122.81, 122.14, 121.68,
116.85, 64.38, 36.09, 31.79, 29.21, 29.15, 28.55, 25.88, 22.64, 19.56, 14.10; IR (KBr cm): 2975,
29726, 1711, 1676, 1484, 1157, 899, 826, 791; HRMS (APCI-ToF) m/z: [M+H]* Calcd. for
CaoHasN203 459.2642; Found 459.2665.
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(2)-3,7-dimethylocta-2,6-dien-1-yl (E)-4-(3-methyl-2-(quinolin-8-ylcarbamoyl)phenyl)but-2-

enoate (5a):

Reaction performed on 0.1 mmol scale (26 mg); Yield: 45% (21 mg);

Nj Physical appearance: colorless gel; TLC Rf 0.2 (4:1, Petroleum ether:
\75“;\/\(0 R EtOAC): 'H NMR (500 MHz, CDCls) & 9.95 (s, 1H), 8.98 (dd, J =
o 7.3, 1.6 Hz, 1H), 8.74 (dd, J = 4.3, 1.5 Hz, 1H), 8.20 (dd, J = 8.3, 1.7

(5a) Y| Hz, 1H), 7.66 — 7.57 (m, 2H), 7.46 (dd, J = 8.2, 4.2 Hz, 1H), 7.33 (t,

J=7.7Hz, 1H), 7.21 (d, J = 7.6 Hz, 1H), 7.17 — 7.08 (m, 2H), 5.78 (dt, J = 15.5, 1.7 Hz, 1H), 5.28
(t, J = 7.2 Hz, 1H), 5.15 — 5.02 (m, 1H), 4.51 (d, J = 7.2 Hz, 2H), 3.65 (dd, J = 6.7, 1.6 Hz, 2H),
2.47 (s, 3H), 2.13 — 2.03 (m, 4H), 1.76 (s, 3H), 1.68 (s, 3H), 1.60 (s, 3H); 13C NMR (126 MHz,
CDClI3) 6 168.13, 166.23, 148.34, 146.81, 142.24, 138.48, 137.94, 136.27, 135.14, 134.42, 134.14,
132.14, 129.39, 128.93, 128.00, 127.41, 127.37, 124.43, 123.82, 123.56, 122.73, 122.13, 121.66,
119.24, 116.85, 60.84, 59.01, 36.06, 32.16, 26.62, 25.69, 23.49, 19.55, 17.66; IR (KBr cm™):
2980, 2929, 1720, 1675, 1522, 1483, 11120, 94, 904, 829, 791, 764; HRMS (ESI-ToF) m/z:
[M+H]" Calcd. for C31H34N203 483.2642; Found 483.2666.

(3S,9S,10R,13R,14S,17R)-10,13-dimethyl-17-((R)-6-methylheptan-2-yl)-
2,3,4,7,8,9,10,11,12,13,14,15,16,17-tetradecahydro-1H-cyclopenta[a]phenanthren-3-yl (E)-4-
(3-methyl-2-(quinolin-8-ylcarbamoyl)phenyl)but-2-enoate (5b):

Reaction performed on 0.1 mmol scale (26 mg); Yield: 58% (41 mg); Physical appearance:
colorless gel; TLC R¢ 0.2 (4:1, Petroleum ether: EtOAc); H
NMR (500 MHz, CDClz) 6 9.96 (s, 1H), 8.99 (dd, J=7.4, 1.4 Hz,
1H), 8.75(dd, J=4.2, 1.6 Hz, 1H), 8.20 (dd, J = 8.3, 1.5 Hz, 1H),
7.68 — 7.56 (m, 2H), 7.46 (dd, J = 8.3, 4.2 Hz, 1H), 7.34 (t, J =
7.7Hz, 1H),7.22 (d, J=7.6 Hz, 1H), 7.15 (d, J = 7.7 Hz, 1H), 7.09 (dt, J = 15.5, 6.8 Hz, 1H), 5.76
(d, J = 15.6 Hz, 1H), 5.34 (d, J = 4.8 Hz, 1H), 4.69 — 4.39 (m, 1H), 3.67 (d, J = 6.7 Hz, 2H), 2.49
(s, 3H), 2.23 - 2.14 (m, 2H), 2.08 — 1.93 (m, 2H), 1.88 — 1.79 (m, 2H), 1.77 — 1.68 (m, 1H), 1.59
—1.43 (m, 7H), 1.39 — 1.32 (m, 3H), 1.30 — 1.26 (m, 2H), 1.23 — 1.04 (m, 9H), 1.00 (s, 3H), 0.94
(d, J=6.5Hz, 3H), 0.90 (d, J = 2.2 Hz, 3H), 0.88 (d, J = 3.6 Hz, 3H), 0.70 (s, 3H); 3C NMR (126
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MHz, CDClz3) & 168.15, 165.63, 148.37, 146.42, 139.71, 138.49, 137.95, 136.30, 135.11, 134.60,
134.16, 129.42, 128.95, 128.01, 127.48, 127.40, 123.16, 122.54, 122.13, 121.69, 116.84, 73.70,
56.69, 56.14, 50.01, 42.32, 39.73, 39.53, 38.03, 36.96, 36.57, 36.19, 36.09, 35.80, 31.90, 31.86,
28.24,28.02, 27.67, 24.29, 23.83, 22.83, 22.57, 21.02, 19.58, 19.31, 18.72, 11.86; IR (KBr cm™?):
2926, 2851, 1714, 1676, 1520, 1482, 1325, 1195, 1012, 790, 755; HRMS (ESI-ToF) m/z: [a]o®
=-52.400 (c = 0.0025, CHCIs); [M+H]"* Calcd. for C4gHesN203 715.4833; Found 715.4855.

Methyl (4aS,6aS,6bR,8aR,10S,12aR,12bR,14bS)-2,2,6a,6b,9,9,12a-heptamethyl-10-(((E)-4-
(3-methyl-2-(quinolin-8-ylcarbamoyl)phenyl)but-2-enoyl)oxy)
1,3,4,5,6,6a,6b,7,8,8a,9,10,11,12,12a,12b,13,14b-octadecahydropicene-4a(2H)-carboxylate
(5¢):

Reaction performed on 0.1 mmol scale (26 mg); Yield: 60% (48

mg); Physical appearance: Pale yellow gel; TLC Rs 0.2 (4:1,
Petroleum ether: EtOAc); :H NMR (500 MHz, CDCls) 6 9.96 (s,
| 1H), 8.98 (d, J = 7.1 Hz, 1H), 8.75 (d, J = 2.9 Hz, 1H), 8.19 (d, J
(5¢) = 7.8 Hz, 1H), 7.69 — 7.55 (m, 2H), 7.46 (dd, J = 8.2, 4.2 Hz,
1H), 7.34 (t, J = 7.6 Hz, 1H), 7.22 (d, J = 7.6 Hz, 1H), 7.16 (d, J = 7.6 Hz, 1H), 7.13 — 7.04 (m,
1H), 5.80 (d, J = 15.6 Hz, 1H), 5.30 (s, 1H), 4.44 (dd, J = 11.1, 5.1 Hz, 1H), 3.70 — 3.66 (m, 2H),
3.65 (s, 3H), 2.88 (d, J = 12.0 Hz, 1H), 2.48 (s, 3H), 2.03 — 1.95 (m, 1H), 1.91 — 1.86 (m, 2H),
1.74 — 1.64 (m, 2H), 1.58 — 1.54 (m, 3H), 1.49 — 1.43 (m, 3H), 1.38 — 1.32 (m, 3H), 1.31 — 1.27
(m, 2H), 1.24 - 1.18 (m, 2H), 1.14 (s, 3H), 1.10 — 1.01 (m, 3H), 0.95 (s, 3H), 0.92 (s, 3H), 0.89 (s,
3H), 0.74 - 0.72 (m, 6H); 2°C NMR (126 MHz, CDCl3) § 178.29, 168.11, 166.02, 148.42, 146.12,
143.79, 138.49, 137.91, 136.27, 135.07, 134.68, 134.14, 129.41, 128.94, 128.01, 127.39, 127.37,
123.27, 122.27, 122.10, 121.68, 116.80, 80.59, 55.25, 51.52, 47.51, 46.73, 45.85, 41.63, 41.30,
39.27, 38.05, 37.72, 36.88, 36.04, 33.86, 33.11, 32.58, 32.39, 30.70, 27.93, 27.68, 25.89, 23.65,
23.40, 23.07, 19.60, 18.17, 16.83, 16.66, 15.32; [a]o®® = -52.400 (c = 0.0025, CHClIs); IR (KBr
cm1): 2925, 2853, 1715, 1676, 1596, 1199, 11161, 987, 825, 791, 752, 701, 667; HRMS (ESI-
ToF) m/z: [M+H]" Calcd. for Cs2Hs7N20s 799.5044; Found 799.5028.
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(3aS,5S,6R,6aS)-5-((R)-2,2-dimethyl-1,3-dioxolan-4-yl)-2,2-dimethyltetrahydrofuro[2,3-
d][1,3]dioxol-6-yl (E)-4-(3-methyl-2-(quinolin-8-ylcarbamoyl)phenyl)but-2-enoate (5d):
Reaction performed on 0.1 mmol scale (26 mg); Yield: 59% (35 mg); Physical appearance: brown

/?\/\j\ gel; TLC Rr 0.2 (4:1, Petroleum ether: EtOACc); H NMR (400 MHz,
X

v 0 CDCl) 5 9.95 (s, 1H), 8.97 (dd, J = 7.1, 1.3 Hz, 1H), 8.78 (dd, J =
L ﬁﬁf 4.1,1.2 Hz, 1H), 8.21 (dd, J = 8.1, 1.5 Hz, 1H), 7.69 — 7.58 (m, 2H),
g 7.48 (dd, J = 8.2, 4.2 Hz, 1H), 7.35 (t, J = 7.6 Hz, 1H), 7.23 (d, J =

= 7.5 Hz, 1H), 7.21 — 7.10 (m, 2H), 5.82 (d, J = 15.6 Hz, 1H), 5.74 (d,
3=3.6 Hz, 1H), 5.22 (d, J = 2.7 Hz, 1H), 4.31 (d, J = 3.6 Hz, 1H), 4.22 (dd, J = 7.6, 2.8 Hz, 1H),
4.18 — 4.11 (m, 1H), 3.99 (d, J = 5.5 Hz, 2H), 3.77 — 3.62 (m, 2H), 2.48 (s, 3H), 1.52 (5, 3H), 1.40
(s, 3H), 1.29 (s, 3H), 1.26 (s, 3H); 1C NMR (126 MHz, CDClz)  168.00, 164.70, 148.48, 148.34,
138.46, 137.91, 136.35, 135.22, 134.20, 134.10, 129.47, 129.12, 127.99, 127.40, 127.37, 122.18,
121.81, 121.75, 116.86, 112.16, 109.21, 104.94, 83.23, 79.69, 75.90, 72.38, 66.96, 36.16, 26.80,
26.71, 26.21, 25.22, 19.61; [o]o2 = 111.600 (c = 0.0025, CHCl3): IR (KBr cm-12986, 2923, 1725,
1675, 1596, 1152, 1036, 1021, 894, 844, 763; HRMS (ESI-ToF) m/z: [M+H]* Calcd. for
CasHa7N20s 589.2544; Found 589.2562.

(R)-2,5,8-trimethyl-2-((4R,8R)-4,8,12-trimethyltridecyl)chroman-6-yl (E)-4-(3-methyl-2-
(quinolin-8-ylcarbamoyl)phenyl)but-2-enoate (5¢):

Reaction performed on 0.1 mmol scale (26 mg); Yield:
N 41% (31 mg); Physical appearance: colorless gel; TLC
Me%i\/\ro ] . R 0.2 (4:1, Petroleum ether: EtOAc); *H NMR (500

° mm MHz, CDCls) 3 10.02 (s, 1H), 9.00 (d, J = 7.3 Hz, 1H),
8.73 (d, J = 4.1 Hz, 1H), 8.19 (d, J = 8.3 Hz, 1H), 7.68 — 7.57 (m, 2H), 7.43 (dd, J = 8.3, 4.1 Hz,
1H), 7.41 - 7.33 (m, 2H), 7.25 (d, J = 7.7 Hz, 1H), 7.21 (d, J = 7.7 Hz, 1H), 6.07 (d, J = 15.5 Hz,
1H), 3.78 (d, J = 6.6 Hz, 2H), 2.55 (t, J = 7.7 Hz, 2H), 2.50 (s, 3H), 2.06 (s, 3H), 1.83 (s, 3H), 1.80
(s, 3H), 1.57 — 1.50 (m, 3H), 1.49 — 1.39 (m, 4H), 1.30 — 1.27 (m, 7H), 1.24 (s, 3H), 1.19 — 1.14
(m, 3H), 1.11 — 1.08 (m, 2H), 0.90 — 0.85 (m, 16H); 3C NMR (126 MHz, CDCls) & 168.09,

164.74, 149.25, 148.53, 148.45, 140.26, 138.50, 137.97, 136.25, 135.20, 134.41, 134.13, 129.49,
129.08, 128.90, 128.00, 127.47, 127.36, 126.77, 124.99, 122.86, 122.17, 121.89, 121.71, 117.22,
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116.85, 75.00, 39.38, 37.56, 37.46, 37.40, 37.30, 36.25, 32.79, 32.72, 29.71, 27.99, 24.82, 24.46,
22.73, 22.64, 21.05, 20.56, 19.76, 19.69, 19.64, 12.83, 11.99, 11.79; [a]o> = -170.000 (c = 0.0025,
CHCls); IR (KBr cm™): 2989, 2930, 1730, 1675, 1482, 1030, 901, 849, 763, 697, ; HRMS (ESI-
ToF) m/z: [M+H]" Calcd. For CsoHs7N204 759.5095; Found 759.5083.

(4) Control Experiments and Mechanistic Studies:

(A) Radical quenching experiment:

Co(acac), (20 mol%)

O -NHQ NaOPiv.H,0 (1 equiv.) O -NHQ
Me H CO,Bu [Eosin Y] (20 mol%) Me _
t AN TEMPO (1 equiv.) CO,'Bu
N2 TFE, rt, 48 h, O,

3W green LED 14% yield

In an oven-dried pressure tube equipped with a stir bar, 2-methyl-N-(quinolin-8-yl)benzamide (1.0
equiv., 0.1 mmol) and tert-butyl 2-diazobut-3-enoate (1.5 equiv., 0.15 mmol) were dissolved in
TFE (1 mL). The solution was bubbled with oxygen for about 10 min, following which Co(acac):
(20 mol%, 0.02 mmol), NaOPiv.H20 (1 equiv., 0.1 mmol), and Naz[Eosin Y] (20 mol%, 0.02
mmol) along with TEMPO (1 equiv., 0.1 mmol) were added. This pressure tube was sealed with a
septum cap and the reaction mixture was then stirred in a green LED (3W x 20) environment under
an O. atmosphere using oxygen balloon. After 24 hours, a second portion of the tert-butyl 2-
diazobut-3-enoate (1.5 equiv., 0.15 mmol) was added, and the reaction progress was monitored by
TLC. It was observed that in the presence of TEMPO, the yield of the reaction was reduced to
14%. This result suggests that the reaction may proceed through a single electron transfer

mechanism.

(B) DABCO experiment:

Co(acac), (20 mol%)

0 NHQ NaOPiv.H,0 (1 equiv.) O -NHQ
Me H CO,Bu _Nag[Eosin Y] (20 mol%)_ \1e _
* /\ﬂ/ DABCO (1 equiv.) CO,'Bu
N2 TFE, rt, 48 h, O,

3W green LED 61% yield

In an oven-dried pressure tube equipped with a stir bar, the 2-methyl-N-(quinolin-8-yl)benzamide
(2.0 equiv., 0.1 mmol) and tert-butyl 2-diazobut-3-enoate (1.5 equiv., 0.15 mmol) were dissolved
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in TFE (1 mL). The solution was bubbled with oxygen for about 10 min, following which
Co(acac)2 (20 mol%, 0.02 mmol), NaOPiv.H20 (1 equiv., 0.1 mmol), and Naz[Eosin Y] (20 mol%,
0.02 mmol) along with DABCO (1 equiv., 0.1 mmol) were added. This pressure tube was sealed
with a septum cap and the reaction mixture was then stirred in a green LED (3W x 20) environment
under an O2 atmosphere using oxygen balloon. After 24 hours, a second portion of the tert-butyl
2-diazobut-3-enoate (1.5 equiv., 0.15 mmol) was added, and the reaction progress was monitored
by TLC. It was observed that in the presence of DABCO there is no effect on the reaction and a
yield 61% was obtained after purification by a silica gel flash column chromatography. From this

observation, we can eliminate the possibility of singlet oxygen being involved in the reaction.

(C) Reversibility experiment: To investigate the reversibility of the formation of the
cobaltacycle, we performed D-quenching studies, both in the presence and absence of the coupling
partner.

(1) Reversibility experiment in absence of vinyl diazo ester:

Co(acac), (20 mol%)

Ox-NHQ NaOPiv.H,0(1 equiv.) Oy -NHQ b
Me H . DO Nag[Eosin Y] (20 mol%)_ e 4~ incorporation
TFE, rt, 48 h, O,

3W green LED

In an oven-dried pressure tube equipped with a stir bar, the 2-methyl-N-(quinolin-8-yl)benzamide
(1.0 equiv., 0.1 mmol) and D20 (10 equiv., 1 mmol) were dissolved in TFE (1 mL). The solution
was bubbled with oxygen for about 10 min, following which Co(acac)2 (20 mol%, 0.02 mmol),
NaOPiv.H20 (1 equiv., 0.1 mmol), and Naz[Eosin Y] (20 mol%, 0.02 mmol) were added. This
pressure tube was sealed with a septum cap and the reaction mixture was then stirred in a green
LED (3W x 20) environment under an O, atmosphere using oxygen balloon. After 24 hours the
reaction mixture was diluted with EtOAc and washed with saturated NaHCO3 solution and brine.
The organic layer was dried over anhydrous Na.SOs, filtered, and concentrated under reduced
pressure and the crude product was purified by silica gel flash column chromatography. *H NMR

analysis of the isolated compound shows no deuterium incorporation in the starting material
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(I1) Reversibility experiment in the presence of vinyl diazo ester:

D,0 (10 equiv.)

Ox-NHQ Co(acac), (20 mol%) OaNHQ no D
Me H o+ CO,!Bu NaOPiv..HZO (1 equiv.) Me D/incorporation
Na,[Eosin Y] (20 mol%)
N2

TFE, rt, 48 h, O,
3W green LED

In an oven-dried pressure tube equipped with a stir bar, the 2-methyl-N-(quinolin-8-yl)benzamide
(1.0 equiv., 0.1 mmol), tert-butyl 2-diazobut-3-enoate (1.5 equiv., 0.15 mmol) and D-O (10 equiv.,
1 mmol) was dissolved in TFE (1 mL). The solution was bubbled with oxygen for about 10 min,
following which Co(acac). (20 mol%, 0.02 mmol), NaOPiv.H.O (1 equiv., 0.1 mmol), and Na;
[Eosin Y] (20 mol%, 0.02 mmol), were added. This pressure tube was sealed with a septum cap
and the reaction mixture was then stirred in a green LED (3W x 20) environment under an O>
atmosphere using oxygen balloon. After 24 hours, the reaction mixture was diluted with EtOAc
and washed with saturated NaHCOg3 solution and brine. The organic layer was dried over
anhydrous Na>SOg, filtered, and concentrated under reduced pressure and the crude product was
purified by silica gel flash column chromatography. *H NMR of the isolated compound shows no

deuterium incorporation in the starting material as well as in the product.

No D-incorporation into the starting material at the ortho position of benzamide, both, in the
absence of the coupling partner as well as in the presence of the coupling partner suggests that the

C—H activation is irreversible in nature.

(D) Studies to check for a Kinetic Isotopic Effect: To further investigate whether the C—H
metalation step is rate-limiting, we carried out studies to check for a kinetic isotope effect.
) Competition Experiment (by NMR):

Os_NHQ Co(acac), (20 mol%) O -NHQ
NaOPiv.H,0 (1 equiv.)
Me H/D CO,'Bu 2 Me =
t AN Na[Eosin Y] (20 mol%) CO,Bu
N TFE, 1t, 3 h, O,

la=H 3W green LED 3a' ky/kp = 1.16
1a'=D (by NMR (Competition experiment))

In an oven-dried pressure tube equipped with a stir bar, 2-methyl-N-(quinolin-8-yl)benzamide (1.0
equiv., 0.05 mmol) and 2-methyl-N-(quinolin-8-yl)benzamide-6-d (1 equiv., 0.05 mmol) and tert-
butyl 2-diazobut-3-enoate (1.5 equiv., 0.15 mmol) were dissolved in TFE (1 mL). The solution
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was bubbled with oxygen for about 10 min, following which Co(acac)2 (20 mol%, 0.02 mmol),
NaOPiv.H20 (1 equiv., 0.1 mmol), and Naz[Eosin Y] (20 mol%, 0.02 mmol) were added. This
pressure tube was sealed with a septum cap and the reaction mixture was then stirred in a green
LED (3W x 20) environment under an O2 atmosphere using oxygen balloon. The reaction was
continued for 3 hours, after which, the reaction mixture was diluted with EtOAc and washed with
saturated NaHCO3 solution and brine. The organic layer was dried over anhydrous Na>SOg,
filtered, and concentrated under reduced pressure and the crude material was purified by silica gel
flash column chromatography. The recovered starting material was analyzed by *H NMR. Relative
integration of the peaks of the recovered starting materials indicated a value of 1.16 for kx/kp.

(11)  Parallel Experiment (via GC):

Two parallel reactions for 2-methyl-N-(quinolin-8-yl)benzamide (1 equiv., 0.1 mmol) and 2-
methyl-N-(quinolin-8-yl)benzamide-6-d (1 equiv., 0.1 mmol) with tert-butyl 2-diazobut-3-enoate
(2 equiv., 0.4 mmol) were performed according to the general procedure A, using dodecane (0.5
equiv., 0.1) as the internal standard. Aliquots were drawn at 40 minutes intervals and conversions
were checked by GC-MS. The consumption starting material was plotted with time and kn/kp was

found to be 1.03 (average of 3 runs).

Os_NHQ Co(acac), (20 mol%) O -NHQ
NaOPiv.H,0 (1 equiv.)
Me H/D CO,'Bu 2 Me yZ
t AN Na[Eosin Y] (20 mol%) CO,Bu
N2 TFE, rt, 3 h, O,

la=H 3W green LED 3a' kp/kp = 1.03
1a'=D (by GC, average of 3 runs)
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Plot A (Rate of reaction of 2-methyl-N-(quinolin-8-yl)benzamide):

100 + (%) Equation y=a+b*x
L Adj. R-Square 0.99173
99 Value Standard Error

Intercept 100.25397 0.22947

98 c1
Slope -0.04643 0.00189
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Plot B (Rate of reaction of 2-methyl-N-(quinolin-8-yl)benzamide-6-d):

Equation y=a+b*x

] Adj. R-Square 0.98899
100 Value Standard Error
99 1 Intercept 100.22222 0.25683

c1 Slope -0.045 0.00212
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A moderately low value of 1.16 and 1.03 obtained with competition and parallel experiments
respectively, indicated that the C—H cleavage step is unlikely to be the rate-determining step. It is

quite possible the allyl carbene migratory insertion step may be the rate-limiting step.

(E) Synthesis of the cobaltacycle intermediate (6a):3

N .
Co(acac), (1 equiv.) ~co”
N | TFE, rt, 48 h Me ! \N
Ny air Q
CF, ©

(1a)

Cobaltacycle (6a)

To an oven-dried round bottom flask charged with a magnetic stir bar was added Co(acac). (488.3
mg, 1.90 mmol, 1.0 equiv.) which is dissolved in 8 mL of 2,2,2- trifluoroethanol, to this solution
la (497.8 mg, 1.90 mmol, 1.0 equiv.) was added under air, and the reaction mixture was kept at
room temperature for 48 h. After completion of the reaction, the solvent was concentrated under
reduced pressure to give a residue which was purified by silica gel column chromatography (10:90
PET ether: Ethyl acetate) to give the desired cobalt complex 6a as reported.

HRMS (ESI-ToF) m/z: [M+H]* Calcd. for CasH26CoN204 581.1382; Found 581.1411.

(F) Stoichiometric experiment:

X
P/
AN
[.“ I _ Nap[Eosin Y] (20 mol%) Ox-NHQ
O=N Nz CO,Bu - -
~cy . /\n/ 2 NaOPiv.H,0 (1 equiv.)  \1q P .
1™\ TFE, rt, 48 h, O, CO,Bu
Me N \P)
Sol 3W green LED
(6) 43% vyield
Me
Cobaltacycle (6a)

In an oven-dried pressure tube equipped with a stir bar, the cobaltacycle (6a) (1.0 equiv., 0.1 mmol)
and tert-butyl 2-diazobut-3-enoate (1.5 equiv., 0.15 mmol) were dissolved in TFE (1 mL). The
solution was bubbled with oxygen for about 10 min, following which NaOPiv.H2O (1 equiv., 0.1
mmol), and Naz[Eosin Y] (20 mol%, 0.02 mmol) were added. This pressure tube was sealed with

a septum cap and the reaction mixture was then stirred in a green LED (3W x 20) environment
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under an O, atmosphere using oxygen balloon. After 24 hours, the second portion of the tert-butyl
2-diazobut-3-enoate (1.5 equiv., 0.15 mmol) was added, and the reaction progress was monitored
by TLC. Upon completion of the reaction, the reaction mixture was diluted with EtOAc and filtered
through a short pad of Celite, and the filtrate was concentrated. The residue was re-dissolved in
EtOAc and the solution was washed with saturated NaHCOs3 solution and brine. The organic
extract was dried over anhydrous Na>SOs, filtered, and concentrated under reduced pressure and
the crude product was purified by silica gel flash column chromatography, giving the product in
43% vyield.

(G) Cobaltacycle intermediate as a catalyst:

Oy -NHQ Cobaltacycle 6a (20 mol%) Ox-NHQ
Me H CO,Bu NaOPiv.H,0O (1 equiv.) Me _
N /\ﬂ/ Na,[Eosin Y] (20 mol%) CO,Bu
N> TFE, rt, 48 h, O,

3W green LED 39% yield

In an oven-dried pressure tube equipped with a stir bar, the cobaltacycle (6a) (1.0 equiv., 0.1 mmol)
and tert-butyl 2-diazobut-3-enoate (1.5 equiv., 0.15 mmol) were dissolved in TFE (1 mL). The
solution was bubbled with oxygen for about 10 min, following which NaOPiv.H20 (1 equiv., 0.1
mmol), and Naz[Eosin Y] (20 mol%, 0.02 mmol) were added. This pressure tube was sealed with
a septum cap and the reaction mixture was then stirred in a green LED (3W x 20) environment
under an Oz atmosphere using oxygen balloon. After 24 hours, the second portion of tert-butyl 2-
diazobut-3-enoate (1.5 equiv., 0.15 mmol) was added, and the reaction progress was monitored by
TLC. Upon completion of the reaction, the reaction mixture was diluted with EtOAc and filtered
through a short pad of Celite, and the filtrate was concentrated. The residue was re-dissolved in
EtOAc and washed with saturated NaHCO3 solution and brine. The organic extract was dried over
anhydrous Na>SOs, filtered, and concentrated under reduced pressure and the crude product was

purified by silica gel flash column chromatography giving the product in 39% yield.

(H) Role of oxygen oxidant:

(1) reaction in presence of oxygen balloon:

In an oven-dried pressure tube equipped with a stir bar, the N-(quinolin-8-yl)benzamide (1.0
equiv., 0.1 mmol) and tert-butyl 2-diazobut-3-enoate (1.5 equiv., 0.15 mmol) were dissolved in

TFE (1 mL). The solution was bubbled with oxygen for about 10 min, following which Co(acac):
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(1 equiv. 0.1 mmol), NaOPiv.H20 (2 equiv., 0.2 mmol), were added, the pressure tube was sealed
with a septum cap. This reaction mixture was then stirred in a dark environment under an O
atmosphere using oxygen balloon. After 24 hours, the second portion of vinyl diazo ester (1.5
equiv., 0.15 mmol) was added and the reaction progress was further monitored by TLC. After
which, the reaction mixture was diluted with EtOAc and filtered through a short pad of Celite, and
the filtrate was concentrated. The residue was dissolved in EtOAc and washed with saturated
NaHCO3 solution and brine. The organic layer was dried over anhydrous Na>SQg, filtered, and
concentrated under reduced pressure and the crude product was purified by silica gel flash column

chromatography giving the allylated product in 24% yield.

O NHQ t Co(acac), (1 equiv.) Oy -NHQ
CO2BU  NaOPiv.H,0 (2 equiv.)
M H = 2 WV m
° - /\ﬂ: TFE, t, 48 h © P co,Bu
O, balloon

Dark 24% yield

(1) reaction in presence of nitrogen balloon:

In an oven-dried pressure tube equipped with a stir bar, the N-(quinolin-8-yl)benzamide (1.0
equiv., 0.1 mmol) and tert-butyl 2-diazobut-3-enoate (1.5 equiv., 0.15 mmol) were dissolved in
TFE (1 mL). The solution was bubbled with nitrogen for about 10 min, following which Co(acac):
(1 equiv. 0.1 mmol), NaOPiv.H20 (2 equiv., 0.2 mmol), were added, the pressure tube was sealed
with a septum cap. This reaction mixture was then stirred in a dark environment under inert
conditions. After 24 hours, the second portion of vinyl diazo ester (1.5 equiv., 0.15 mmol) was
added, and the reaction progress was further monitored by TLC. After which, the reaction mixture
was diluted with EtOAc and filtered through a short pad of Celite, and the filtrate was concentrated.
The residue was dissolved in EtOAc and washed with saturated NaHCO3 solution and brine. The
organic layer was dried over anhydrous Na>SOs, filtered, and concentrated under reduced pressure
and the crude product was purified by silica gel flash column chromatography giving the trace

amount of allylated product.

O -NHQ Co(acac), (1 equiv.) O -NHQ
CO,BU  NaOPiv.H,0 (2 equiv.)
Me H = 2 UV Me »Z
* /\ﬂ: TFE, rt, 48 h CO,'Bu
N, balloon

Dark <5% yield

S39



A moderately low yield i.e. 24% was obtained in the presence of oxygen balloon, however, only
trace amount of product was obtained under the inert conditions, indicating that oxygen is
necessary for this transformation.

(1) Role of additive:

(1) reaction in presence of NaOPiv.H20

In an oven-dried pressure tube equipped with a stir bar, the cobaltacycle (6a) (1.0 equiv., 0.1 mmol)
and tert-butyl 2-diazobut-3-enoate (1.5 equiv., 0.15 mmol) were dissolved in TFE (1 mL). The
solution was bubbled with oxygen for about 10 min, following which NaOPiv.H20 (1 equiv., 0.1
mmol) was added. This pressure tube was sealed with a septum cap and the reaction mixture was
then stirred in dark environment under an O2 atmosphere using oxygen balloon. After 24 hours,
the second portion of tert-butyl 2-diazobut-3-enoate (1.5 equiv., 0.15 mmol) was added, and the
reaction progress was monitored by TLC. Upon completion of the reaction, the reaction mixture
was diluted with EtOAc and filtered through a short pad of Celite, and the filtrate was concentrated.
The residue was re-dissolved in EtOAc and washed with saturated NaHCOs solution and brine.
The organic extract was dried over anhydrous Na2SOg, filtered, and concentrated under reduced
pressure and the crude product was purified by silica gel flash column chromatography giving the

allylated product in 14% yield, however recovered starting material in 21% yield.

\ N

7 2 Me O
N .’ N P 2Bu NHQ Me O
\ l . .

NaOPiv.H,0O (1 equiv.) . NHQ
ollv\ TFE, rt, 48 h, O,
Dark N
COQtBU
14% yield 21% yield

(11) reaction in presence of PivOH

In an oven-dried pressure tube equipped with a stir bar, the cobaltacycle (6a) (1.0 equiv., 0.1 mmol)
and tert-butyl 2-diazobut-3-enoate (1.5 equiv., 0.15 mmol) were dissolved in TFE (1 mL). The
solution was bubbled with oxygen for about 10 min, following which PivOH (1 equiv., 0.1 mmol)
was added. This pressure tube was sealed with a septum cap and the reaction mixture was then
stirred in dark environment under an Oz atmosphere using oxygen balloon. After 24 hours, the

second portion of tert-butyl 2-diazobut-3-enoate (1.5 equiv., 0.15 mmol) was added, and the

S40



reaction progress was monitored by TLC. Upon completion of the reaction, the reaction mixture
was diluted with EtOAc and filtered through a short pad of Celite, and the filtrate was concentrated.
The residue was re-dissolved in EtOAc and washed with saturated NaHCOs3 solution and brine.
The organic extract was dried over anhydrous Na,SOg, filtered, and concentrated under reduced
pressure and the crude product was purified by silica gel flash column chromatography giving the

allylated product in 20% yield, however recovered starting material in 30% yield.

\
7 Me O
AN
'.\‘ vj\cozfsu NH Me O
N ,’ N = Q e
\ PivOH (1 equiv.) 4
4 'V\N TFE, rt, 48 h, O, NHQ
Dark X
COZtBU
Cobaltacycle mtermedlate 20% vyield 30% vyield

These results indicating that role of additive may be for the facilitation of protodemetalation step
in this transformation.

(X) Mass Spectrometry Experiment:

B
Z
N CO.'Bu Co(acac), (20 mol%) Q o %
OsNH =z 27" Nay[Eosin Y] (20 mol% N=
+ /\[r 2[Eosin Y] ( ! o) N N,
N, NaOPiv.H,0 (1 equiv.) Co---Na Co-acac
TFE, 3W Green LED dcac //~co.Bu
0, balloon, 30 min. 2

ESI-HRMS for C* ESI-HRMS for F
calcd. [M+H] 419.0800 calcd. [M+H] 559.1638
found [M+H] 419.0785 found [M+H] 559.1645

Procedure: In an oven-dried pressure tube equipped with a stir bar, the 2-methyl-N-(quinolin-8-
yl)benzamide (1.0 equiv., 0.1 mmol) and tert-butyl 2-diazobut-3-enoate (1.5 equiv., 0.15 mmol)
were dissolved in TFE (1 mL). The solution was bubbled with oxygen for about 10 min, following
which Co(acac). (20 mol%, 0.02 mmol), NaOPiv.H20 (1 equiv., 0.1 mmol), and Naz[Eosin Y] (20
mol%, 0.02 mmol) were added. This pressure tube was sealed with a septum cap and the reaction

mixture was then stirred in a green LED (3W x 20) environment under an Oz atmosphere using
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oxygen balloon for 30 minutes. An aliquot was drawn, passed through a frit, and subjected

immediately to mass analysis

(5) References:

1. (a) B. He, X. Liu, H. Li, X, Zhang, Y. Ren and W. Su, Org. Lett. 2021, 23, 4191-4196. (b) J.
Tang, P. Liu and X. Zeng, Chem. Commun. 2018, 54, 9325-9328. (c) W. Sarkar, A. Mishra, A.
Bhowmik and I. Deb, Org. Lett. 2021, 23, 4521-4526. (d) S. Liu, B. He, H. Li, X. Zhang, Y. Shang
and W. Su, Chem. — A Eur. J. 2021, 27, 15628-15633. (e) A. P. Honeycutt and J. M. Hoover, Org.
Lett. 2018, 20, 7216-7219. (f) G. Rouquet and N. Chatani, Chem. Sci. 2013, 4, 2201-2208. (g) X.
Luo, X. Song, W. Xiong, J. Li, M. Li, Z. Zhu, S. Wei, A. S. C. Chan and Y. Zhou Org. Lett. 2019,
21, 2013-2018.

2. (a) J.-Q. Wu, Z. Yang, S.-S. Zhang, C.-Y. Jiang, Q. Li, Z.-S. Huang and H. Wang, ACS Catal.
2015, 5, 6453-6457. (b) L. De Angelis, H. Zheng, M. T. Perz, H. Arman and M. P. Doyle, Org.
Lett. 2021, 23, 6542-6546. (c) W. Li, X. Zhou, T. Xiao, Z. Ke and L. Zhou, CCS Chem. 2022, 4,
638-649.

3. S. Maity, R. Kancherla, U. Dhawa, E. Hoque, S. Pimparkar and D. Maiti, ACS Catal. 2016, 6,
5493-5499.
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Analysis Info Acquisition Date  4/1/2022 3:52:04 PM
Analysis Name  D:\Data\NEW USER DATA 2022\April-2022\01-Apri\Dr.M.Kapur-ND-01-88.d

Method tune mix_low.New.021117.m Operator RUCHI

Sample Name  ND-01-88 Instrument micrOTOF-Q Il 10330
Comment

Acquisition Parameter

Source Type ESI lon Polarity Positive Set Nebulizer 0.4 Bar
Focus Not active Set Capillary 4600 V Set Dry Heater 180 °C
Scan Begin 50 m/z Set End Plate Offset ~ -500 V Set Dry Gas 4.0 I/min
Scan End 3000 m/z Set Collision Cell RF 100.0 Vpp Set Divert Valve Source
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Analysis Info
Analysis Name
Method
Sample Name
Comment

Acquisition Parameter

Display Report

Acquisition Date  4/11/2022 10:58:33 AM
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Scan Begin 50 m/z Set End Plate Offset  -500 V Set Dry Gas 6.0 I/min
Scan End 3000 m/z Set Collision Cell RF 130.0 Vpp Set Divert Valve Waste
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Comment
Acquisition Parameter
Source Type ESI lon Polarity Positive Set Nebulizer 0.4 Bar
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Display Report

Analysis Info Acquisition Date  4/1/2022 3:54:31 PM
Analysis Name  D:\Data\NEW USER DATA 2022\April-2022\01-April\Dr.M.Kapur-NK-06-400.d

Method tune mix_low.New.021117.m Operator RUCHI

Sample Name  NK-06-400 Instrument micrOTOF-Q Il 10330
Comment

Acquisition Parameter

Source Type ESI lon Polarity Positive Set Nebulizer 0.4 Bar
Focus Not active Set Capillary 4600 V Set Dry Heater 180 °C
Scan Begin 50 m/z Set End Plate Offset ~ -500 V Set Dry Gas 4.0 I/min
Scan End 3000 m/z Set Collision Cell RF 100.0 Vpp Set Divert Valve Source
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Analysis Info
Analysis Name

Display Report

Acquisition Date  4/18/2022 1:04:26 PM
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Sample Name Dr.M.Kapur-NK-06-288-LS Instrument micrOTOF-Q Il 10330
Comment

Acquisition Parameter

Source Type ESI lon Polarity Positive Set Nebulizer 1.2 Bar
Focus Active Set Capillary 4500 V Set Dry Heater 200 °C
Scan Begin 50 m/z Set End Plate Offset ~ -500 V Set Dry Gas 6.0 I/min
Scan End 3000 m/z Set Collision Cell RF 130.0 Vpp Set Divert Valve Waste
|ﬂtEﬂS7;} Dr.M.Kapur-NK-06-288-LS_1-A,7_01_11771.d: TIC +All MS
x107

A

Dr.M.Kapur-NK-06-288-LS_1-A,7_01_11771.d: UV Chromatogram, 200-400 nm
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Analysis Info
Analysis Name

Method tune mix_low.New.021117.m
Sample Name  NK-06-302-LS
Comment

Acquisition Parameter
Source Type ESI
Focus Not active
Scan Begin 50 m/z
Scan End 3000 m/z

Display Report

lon Polarity

Set Capillary

Set End Plate Offset
Set Collision Cell RF

Acquisition Date  10/29/2021 3:38:39 PM

D:\Data‘\new user data 2021\Oct-2021\29-oct\Prof.M.Kapur-NK-06-302-LS.d

RUCHI
micrOTOF-Q Il 10330

Operator
Instrument

0.4 Bar
180 °C
4.0 I/min
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Set Nebulizer
Set Dry Heater
Set Dry Gas
Set Divert Valve
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100.0 Vpp
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Analysis Info

Analysis Name
Method
Sample Name
Comment

Acquisition Parameter

Display Report

Acquisition Date  4/1/2022 3:02:03 PM

Operator
Instrument

D:\Data\NEW USER DATA 2022\April-2022\01-April\Dr.M.Kapur-NK-06334-LS_1-B,7_01_11625.d
hrlcms-20 sept.m
Dr.M.Kapur-NK-06334-LS

RUCHI
micrOTOF-Q Il 10330

Source Type ESI lon Polarity Positive Set Nebulizer 1.2 Bar
Focus Active Set Capillary 4500 V Set Dry Heater 200 °C
Scan Begin 50 m/z Set End Plate Offset -500 V Set Dry Gas 6.0 I/min
Scan End 3000 m/z Set Collision Cell RF 130.0 Vpp Set Divert Valve Waste
Intens_l;g Dr.M.Kapur-NK-06334-LS_1-B,7_01_11625.d: TIC +All MS
x107/
1.57
1.0
0.5
—
I[nti\nljj' Dr.M.Kapur-NK-06334-LS_1-B,7_01_11625.d: UV Chromatogram, 200-400 nm
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Analysis Info

Method hricms-20 sept.m

Display Report

Sample Name  Dr.M.Kapur-NK-06289-LS

Comment

Acquisition Parameter
Source Type ESI
Focus Active
Scan Begin 50 m/z
Scan End 3000 m/z

lon Polarity

Acquisition Date  4/1/2022 2:47:38 PM
Analysis Name  D:\Data\NEW USER DATA 2022\April-2022\01-April\Dr.M.Kapur-NK-06289-LS_1-B,5_01_11623.d

Operator
Instrument

RUCHI
micrOTOF-Q Il 10330

Positive Set Nebulizer 1.2 Bar
Set Capillary 4500 V Set Dry
Set End Plate Offset -500 V Set Dry
Set Collision Cell RF ~ 130.0 Vpp Set Divert Valve Waste

Heater 200 °C
Gas 6.0 I/min

Intens. ]
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o

Dr.M.Kapur-NK-06289-LS_1-B,5_01_11623.d: TIC +All M9
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Dr.M.Kapur-NK-06289-LS_1-B,5_01_11623.d: UV Chromatogram, 200-400 nm
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Bruker Compass DataAnalysis 4.0
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printed:  4/1/2022 3:05:00 PM
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Display Report

Analysis Info
Analysis Name

Method tune mix_low.New.021117.m
Sample Name NK-06-297LS
Comment

Acquisition Parameter

Acquisition Date  10/22/2021 10:43:07 AM

D:\Data\new user data 2021\0ct-2021\22-oct\Prof.M.Kapur-NK-06-297LS.d

RUCHI
micrOTOF-Q Il 10330

Operator
Instrument

Source Type ESI lon Polarity Positive Set Nebulizer 0.4 Bar
Focus Not active Set Capillary 4600 V Set Dry Heater 180 °C
Scan Begin 50 m/z Set End Plate Offset  -500 V Set Dry Gas 4.0 I/min
Scan End 3000 m/z Set Collision Cell RF 100.0 Vpp Set Divert Valve Waste
IntensT.: Prof.M.Kapur-NK-06-297LS.d: TIC +All MS
x1074
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Bruker Compass DataAnalysis 4.0 printed:  10/22/2021 4:50:56 PM Page 1 of 1
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Analysis Info
Analysis Name
Method
Sample Name
Comment

NK-06-299LS

Acquisition Parameter
Source Type ESI
Focus Not active
Scan Begin 50 m/z
Scan End 3000 m/z

Display Report

lon Polarity

Set Capillary

Set End Plate Offset
Set Collision Cell RF

Positive
4600 V
-500 Vv
100.0 Vpp

Acquisition Date
D:\Data\new user data 2021\Oct-2021\22-oct\Prof.M.Kapur-NK-06-299LS.d
tune mix_low.New.021117.m Operator

Instrument

Set Nebu
Set Dry H

Set Dry Gas
Set Divert Valve

10/22/2021 10:52:43 AM

RUCHI
micrOTOF-Q Il 10330

0.4 Bar
180 °C
4.0 I/min
Waste

lizer
eater

Intens. |
x107 |
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1.0
0.5

0.0+—————T

Prof.M

.Kapur-NK-06-299LS.d: TIC +All MS
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— T
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Bruker Compass DataAnalysis 4.0
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'439.0 4395

printed:
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10/22/2021 4:52:43 PM
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Page 1 of 1
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Display Report

Analysis Info Acquisition Date  1/31/2022 10:55:12 AM
Analysis Name  D:\Data\NEW USER DATA 2022\Jan-2022\31-jan-2022\Prof.M.Kapur-NK-06-357-LS-R.d

Method tune mix_low.New.021117.m Operator RUCHI

Sample Name  NK-06-357-LS-R Instrument micrOTOF-Q Il 10330
Comment

Acquisition Parameter

Source Type ESI lon Polarity Positive Set Nebulizer 0.4 Bar
Focus Not active Set Capillary 4600 V Set Dry Heater 180 °C
Scan Begin 50 m/z Set End Plate Offset -500 V Set Dry Gas 4.0 I/min
Scan End 3000 m/z Set Collision Cell RF  100.0 Vpp Set Divert Valve Source

Intens.
x107]
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0.44

01 o2 " 03 ‘ 04 05 06  Time[min|
[— TIC +AI MS |
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1.25] Me O
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] N
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0.25]
0.00 | .J l { | L 689.3435 943.3879

200 400 600 800 1000 1200 miz
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0.5
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25060— C27H28N205, M+nH ,461.21
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20004
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10001
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0t—
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Bruker Compass DataAnalysis 4.0 printed: 1/31/2022 10:56:28 AM Page 1 of 1

S70



9ET— -

PE T~ _
9z

85 £
09'E:

96
895
89'.
TS
LS

g

o0
a0° L
e
s
PL
B2'L
&L
'L
9 hw

9
[0S
9L

0Z' 8
0z 8
12 8
[}
508
S£8
are
LS
o' 6
00" 6
06
o0 6

CLILTIT R

£ b—

Me

Ny

ZT

(3i)

CO,Bu

N

Me

96" 9-

08
0z 8
e
e

SE8
S£8
asa
are

00’ 6
Lo
06
20 6

£ b—

NE-06-283-LS-1H-500MHz-CDCL3

LM

9.0 8.5 8.0 73 70
f1 (ppm)

9.5
~
Fod

10.0

e
%E.m

Fore

Foot

an't
7
a0y
60T

pee
Freon

Hlno.ﬁ
_Y::

—Ymo.ﬂ

-0.5

10.0 9.5 9.0 8.5 8.0 75 7.0 8.5 6.0 5.5 5.0 4.5 4.0 3.5 3.0 2.5 2.0 1.5 1.0 0.5
f1 (ppm)

10.5

EL9T—
BEHHT—

E08T—

6LSE—

Bras
QEEW.

OELL
N@.@hx\

e
POIZT
Tren
BZHET
PELLT
HLTT
90" 8T T
BLOET
EVZET
LTEET
AT PET
6 SETS
25 9ET—
91" 8ET
ZE'BET
19 51—
EZ 8k T—

59T —
58897~

Me

(3j)

CO,'Bu

X

Me

NE-06-283-L5-13C-300MEz-CDCL3

-10

200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40
f1 (ppm)

210

S71



Display Report

Analysis Info Acquisition Date  3/31/2022 2:47:33 PM
Analysis Name  D:\Data\NEW USER DATA 2022\March-2022\31march\Prof.M.Kapur-NK-06-283-LS.d

Method tune_wide APCI 23.06.m Operator RUCHI

Sample Name  NK-06-283-LS Instrument micrOTOF-Q Il 10330
Comment

Acquisition Parameter

Source Type Multi Mode lon Polarity Positive Set Nebulizer 2.0 Bar
Focus Not active Set Capillary 2500V Set Dry Heater 200 °C
Scan Begin 50 m/z Set End Plate Offset ~ -500 V Set Dry Gas 5.0 I/min
Scan End 3000 m/z Set Collision Cell RF 600.0 Vpp Set Divert Valve Source

Intens_f;: Prof. M.Kapur-NK-06-283-LS.d: TIC +All MS
x10/]
2.0:
1.5:

1.0

0.5

02 ' 0.4 ' 06 ' 08 ' 10 ' 12 Time [min]

Intene:.r; +MS, 1.3min #75|
X104 361.1564 439.2022
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Intensi_.é +MS, 1.3min #75]
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Bruker Compass DataAnalysis 4.0 printed:  3/31/2022 2:50:29 PM Page 1 of 1
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Display Report

Analysis Info Acquisition Date  20-06-2022 15:49:19
Analysis Name D:\Data\USER DATA 2022\JUNE2022\20-06-22\Prof. M.Kapur-NK-06-303-LS.d

Method tune mix_low.New.021117_1.m Operator Bruker

Sample Name  NK-06-303-LS Instrument micrOTOF-Q 10330
Comment

Acquisition Parameter

Source Type ESI lon Polarity Positive Set Nebulizer 0.4 Bar
Focus Not active Set Capillary 4600 V Set Dry Heater 180 °C
Scan Begin 50 m/iz Set End Plate Offset  -500 V Set Dry Gas 4.0 I/min
Scan End 3000 m/z Set Collision Cell RF  100.0 Vpp Set Divert Valve Source

Intensj: Prof.M.Kapur-NK-06-303-LS.d: TIC +All MS
x1071
1.54

10 —

05 o

|nte9r%: Prof.M.Kapur-NK-06-303-LS.d: EIC 416.7095-417.7095 +All MS
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Analysis Info
Analysis Name
Method
Sample Name
Comment

Display Report

Acquisition Date  4/1/2022 2:26:07 PM
D:\Data\ANEW USER DATA 2022\April-2022\01-April\Dr.M.Kapur-NK-06-388_1-B,2_01_11620.d
hrlcms-20 sept.m Operator RUCHI
Dr.M.Kapur-NK-06-388 Instrument micrOTOF-Q 1l 10330

Acquisition Parameter

Source Type
Focus

Scan Begin
Scan End

ESI
Active

50 m/z
3000 m/z

1.2 Bar
200 °C
6.0 I/min
Waste

Set Nebulizer
Set Dry Heater
Set Dry Gas
Set Divert Valve

Positive
4500 V
-500 V
130.0 Vpp

lon Polarity

Set Capillary

Set End Plate Offset
Set Collision Cell RF

Intens.]
x107]

15
1.0
0.5

Dr.M.Kapur-NK-06-388_1-B,2_01_11620.d: TIC +All MS|

Intens. |
[mAU]
i

x1 04_

Dr.M.Kapur-NK-06-388_1-B,2_01_11620.d: UV Chromatogram, 200-400 nm
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1710801 e
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Bruker Compass DataAnalysis 4.0
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' rﬁ;’z

printed:  4/1/2022 2:43:31 PM Page 1 of 1

S76



BE'T—

e
mm.mv

aro1—

Bm) N

CO,'Bu

NK-06-374-R-1H-500MHz-CDCI3

ag'e.
B.nk
a0e
60 NV.
e

i

T
Gb°¢:
e
e
mm.nW
PEE
POE
i9e—F
mm.n\

16

E6 NW
tm.m/:
94—
BB
90 g~
07 8~_
e

89'8~_

[1X-

[N
ET 6"

aror—

J

8.8

|||“$IE.F

8.4

S

8.6

9.6 9.4 9.2 9.0
I [ / /

I

9.8
f

| 1

10.0

10.2

I
I

| 4

U

p il

Fwe

ot

T
W
Wmm;
't
Tt
560
50
Wmf
bl

660

ot

Mlm:

=]
=
S
n
< /
= >
- =)
. o
ZT \ (&)
n o
-
_
s0'82— £
- @
o~
ST 9E—
n
o
2
o
n
o
2
<+
o7 08—
2
n =
-
EB9TT ﬁ
= 0£TET —
e LT3 da3 EG9TT— -
1w 0z -
OT'SEl azzzl =]
s} 0z9z1 ? -
A 78241 —
0ELLT [8T4t
6ELZY 0z9zl _ n
o {50z _um.hm/. = L
"] 208zt mm.EW _
BO'BIT 54 ="
82621 N_u.mu* ~ 2
n EE'0ET 808z b}
-] ZEZET BEBET
PETET EEDET
BTRET ZEZE ]
=) Evmw VEZED ]
~ 9z 9E1 BEVEL
Nv.ma\. L9bED
T0SH— 933\ -
n GEBHT— IVBED -
) [}
s 105k 5
= [m]
GE BT —
55597 — 2 Q
" bgLaT— - m
@ =
S
h o
o LTS
a &)
™)
o
w0 !
n 4
@ <
g ™
- 55591 — -1 b
g 69491 0_
E —
o X
=
n =
=
=

200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 i} -10

210

S77



Display Report

Analysis Info Acquisition Date  2/16/2022 1:10:39 PM
Analysis Name  D:\Data\NEW USER DATA 2022\fe-2022\16-feb-2022\Prof.M.Kapur-NK-06-374-R_1-A,8 01_11154.d
Method hrlcms-20 sept.m Operator RUCHI

Sample Name  Prof.M.Kapur-NK-06-374-R Instrument micrOTOF-Q Il 10330
Comment

Acquisition Parameter

Source Type ESI lon Polarity Positive Set Nebulizer 1.2 Bar
Focus Active Set Capillary 4500 V Set Dry Heater 200 °C
Scan Begin 50 m/z Set End Plate Otfset -500 V Set Dry Gas 6.0 I/min
Scan End 3000 m/z Set Collision Cell RF 130.0 Vpp Set Divert Valve Waste

x1079
E N

1.00 O N T

0.75] N

0.501 6Bm) '

0.257 \_ CO,Bu

Intens. i o Prof.M.Kapur-NK-06-374-R_1-A,8 01_11154.d: TIC +All MS

Intens. Prof.M.Kapur-NK-06-374-R_1-A,8_01_11154.d: UV Chromatogram, 200-400 nm

[mAUY
gt
0.0
,0_5,
-1.04

1 2 3 2 5 " Time [min]
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Wavelength [nm]

Intens. UV, 4.1min #2429,

[mAU]_
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Intens. +MS, 4.1min #243
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0.5 461 E 863
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0.0 . . . I . |J Ill | ‘ ; - ; - - .l ! . . . . . . . -
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2508' C28H26N203, M+nH ,439.20
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Bruker Compass DataAnalysis 4.0 printed:  2/16/2022 2:50:07 PM Page 1 of 1
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Analysis Info
Analysis Name

Display Report

Acquisition Date  4/18/2022 1:11:38 PM

D:\Data\NEW USER DATA 2022\April-2022\18-april\Dr.M.Kapur-NK-06-303-LS_1-A,8_01_11772.d

Method hrlcms-20 sept.m Operator RUCHI
Sample Name  Dr.M.Kapur-NK-06-303-LS Instrument micrOTOF-Q Il 10330
Comment

Acquisition Parameter
Source Type ESI
Focus Active
Scan Begin 50 m/z
Scan End

3000 m/z

1.2 Bar
200 °C
6.0 I/min
Waste

Set Nebulizer
Set Dry Heater
Set Dry Gas
Set Divert Valve

Positive
4500 V
-500 V
130.0 Vpp

lon Polarity

Set Capillary

Set End Plate Offset
Set Collision Cell RF

Intens. |
x107 |

2_

Dr.M.Kapur-NK-06-303-LS_1-A,8 01_11772.d: TIC +All MS|

Inteng"'.-
[mAUH

x1 Dg:

0

Dr.M.Kapur-NK-06-303-LS_1-A,8_01_11772.d: UV Chromatogram, 200-400 nm

! f—yﬁ\\-
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Dr.M.Kapur-NK-06-303-LS_1-A,8 01_11772.d: EIC 401.1788 +All MS
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Bruker Compass DataAnalys
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Analysis Info
Analysis Name
Method
Sample Name
Comment

Dr.M.Kapur-NK-06-335-LS

Acquisition Parameter

Display Report

Acquisition Date 01-04-2022 14:40:27

G:\HRMS-DATA-27-04-22\LC-HRMS- 2022\NEW USER DATA
RAZAR0-KRHD 1-ApriNDr. M. Kapur-NK-06-335-LS_1-B 4_010péeaRd

Instrument

RUCHI
micrOTOF-Q Il 10330

Source Type ESI lon Polarity Positive Set Nebulizer 1.2 Bar
Focus Active Set Capillary 4500 vV Set Dry Heater 200 °C
Scan Begin 50 m/z Set End Plate Offset  -500 V Set Dry Gas 6.0 I/min
Scan End 3000 m/z Set Collision Cell RF  130.0 Vpp Set Divert Valve Waste
Intensji Dr.M.Kapur-NK-06-335-LS_1-B,4_01_11622.d: TIC +All MS|
x1074
2]
1://\\
i
Intens. Dr.M.Kapur-NK-06-335-LS_1-B,4_01_11622.d: UV Chromatogram, 200-400 nm|
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01t—— ———
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Bruker Compass DataAnalvsis 4.0
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printed:
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Analysis Info
Analysis Name
Method
Sample Name
Comment

tune_wide.m
NK_06_711

Acquisition Parameter
Source Type ESI
Focus Not active
Scan Begin 50 m/z
Scan End 3000 m/z

lon Polarity
Set Capillary
Set End Plate Offset

Set Col

Display Report

lision Cell RF

Positive
4600 V
-500 V
600.0 Vpp

Acquisition Date 21-11-2022 09:56:32
D:\Data\USER DATA 2022\Nov-2022\21-11-2022\Prof.M.Kapur-NK_06_711.d
Operator
Instrument

Bruker

micrOTOF-Q 10330

0.4 Bar
180 °C
4.0 I/min
Source

Set Nebulizer
Set Dry Heater
Set Dry Gas
Set Divert Valve

Intens. {
X107

45 {

Prof.M.Kapur-NK_06_711.d: TIC +All MS
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Intens .
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+MS, 0.3min #(17)

430.2052

0.0
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Analysis Info
Analysis Name
Method
Sample Name
Comment

tune_wide.m
NK_06_710-1

Acquisition Parameter
Source Type ESI
Focus Not active
Scan Begin 50 m/z
Scan End 3000 m/z

Display Report

lon Polarity

Set Capillary

Set End Plate Offset
Set Collision Cell RF

Acquisition Date 21-11-2022 09:54:17

D:\Data\USER DATA 2022\Nov-2022\21-11-2022\Prof.M.Kapur-NK_06_710-1.d

Operator
Instrument

Set Nebulizer
Set Dry Heater
Set Dry Gas
Set Divert Valve

Positive
4600 V
-500 V
600.0 Vpp

Bruker
micrOTOF-Q

10330

0.4 Bar
180 °C
4.0 I/min
Source

Intens. |
x1077

4
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04 05

0.6 Time [min]

[— TIC +AIlMS
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1.254
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C25H25N305, M+nNa ,470.17
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Display Report

Analysis Info Acquisition Date  8/23/2021 4:10:26 PM
Analysis Name  D:\Data\new user data 2021\August-2021123 Aug\Dr.M.Kapur-NK-06-234-LS.d

Method tune_wide.m Operator RUCHI

Sample Name NK-06-234-LS Instrument micrOTOF-Q Il 10330
Comment

Acquisition Parameter

Source Type ESI lon Polarity Positive Set Nebulizer 0.4 Bar
Focus Not active Set Capillary 4500 V Set Dry Heater 180 °C
Scan Begin 50 m/z Set End Plate Offset -500 V Set Dry Gas 4.0 I/min
Scan End 3000 m/z Set Collision Cell RF  600.0 Vpp Set Divert Valve Waste
|ﬂlEn37-' Dr.M.Kapur-NK-06-234-LS.d: TIC +All MS
x1077
1.5
1.0
0.5
LR e e e e . S B e e L A e e B S B s s L B S S e S
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x105: 425.1813
4] 347.1324 Me O
N |
34 N
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2] CO,Bu
1] 915.4250
623.2677 719 3851 l
0 ‘ . L T .]' ek T WOV WO :
200 400 600 800 1000 m/z
Intens +MS, 0.3-0.4min #(17-21)
x105]
] 425.1813
+
39 426.1838
23
3 427.1836
25001 C25H26N203, M+nNa ,425.18
2000% 425.1836
1500
10007
] 426.1869
5004
02 427.1903
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Display Report

Analysis Info Acquisition Date  22-06-2022 10:43:06
Analysis Name D:AData\USER DATA 2022\JUNE2022\22-06-22\Prof M.Kapur-NK_06 250 LS Rd

Method tune mix_low New.021117.m Operator Bruker
Sample Name  NK_06_250 LS R Instrument micrOTOF-Q 10330
Comment

Acquisition Parameter

Source Type ESI lon Polarity Positive Set Nebulizer 0.4 Bar
Focus Not active Set Capillary 4800 V Set Dry Heater 180 °C
Scan Begin 50 m/z Set End Plate Offset  -500 V Set Dry Gas 4.0 l/imin
Scan End 3000 m/z Set Collision Cell RF 100.0 Vpp Set Divert Valve Source
Intens:r. Prof.M.Kapur-NK_06_250_LS_R.d: TIC +All MS
x1077
0.8
0.6
0.4
0.2
T o o i s s 7 s 'Tinlqe'[miH]
Intens. +MS, 0.2-0.2min #(9-11)
x105
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N |
Ny
iy 159.0829
XN (4b)
CO,Et
2_
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NI N R 1R (TN e N 7144030 |
200 400 600 800 1000 1200 miz
Intens. +MS, 0.2-0.2min #(9-11)
x106]
0.6 375.1723
0.4
0.2 376.1743
377.1782
0.0 C23H22N203, M+nH 37517
3000+
20001 375.1703
1000+
376.1736
o/ L
375.0 375.5 376.0 376.5 377.0 3775 miz
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Analysis Info
Analysis Name

Display Report

Acquisition Date  3/31/2022 2:53:59 PM

D:\Data\NEW USER DATA 2022\March-2022\31march\Prof.M.Kapur-NK-06-286-LS.d

Method tune_wide _APCI_23.06.m Operator RUCHI
Sample Name  NK-06-286-LS Instrument micrOTOF-Q Il 10330
Comment

Acquisition Parameter
Source Type
Focus

Scan Begin
Scan End

50
30

Multi Mode
Not active

2.0 Bar
200 °C
5.0 IY/min
Source

Set Nebulizer
Set Dry Heater
Set Dry Gas
Set Divert Valve

Positive
2500 V
-500V
600.0 Vpp

lon Polarity

Set Capillary

Set End Plate Offset
Set Collision Cell RF

m/z
00 m/z

Intens.
x107 |

Prof.M.Kapur-NK-06-286-LS.d: TIC +All MS

01 0.2 03 04 06 Time [min]

200

+MS, 0.4min #26
383.1394

663.4539

B

600

" 80 1000 1200 1400 1600 1800  miz

383.1394

+MS, 0.4min #26

384.1419
385.1423

2500
50001 383.1366
15007
10007

5001

G22H20N203, M+nNa ,383.14

384.1399

385.1433

383.0

"3g35 | 3840 3845  3g50 " T 3855 miz

Bruker Compass DataAnalysis 4.0

printed:  3/31/2022 2:55:18 PM Page 1 of 1
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Analysis Info
Analysis Name

Method

Sample Name

Comment

NK-06-329LS

Acquisition Parameter

Source Type
Focus

Scan Begin
Scan End

ESI lon Polarity

Set Capillary

Set End Plate Offset
Set Collision Cell RF

Not active
50 m/z
3000 m/z

Display Report

Acquisition Date

D:\Data\new user data 2021\Nov-2021\17-Nov\Dr.M.Kapur-NK-06-329LS.d
tune mix_low.New.021117.m

Operator
Instrument

Positive Set Nebulizer
4600 V
-500 V

100.0 Vpp

Set Dry Gas
Set Divert Val

Set Dry Heater

11/17/2021 3:54:02 PM

RUCHI
micrOTOF-Q Il 10330

0.4 Bar
180 °C
4.0 I/min
ve Waste

Intens.i
19
1.25%
1.00]
0.755
usoé
uzsé

0.003—

Dr.M.Kapur-NK-06-329LS.d: TIC +All MS|

08 " Time [min]

Intens.]
x1061
1.254

1.00%
u75§
usoé
azsé

0.00-1

203.0704 274.2734
N llLlu‘. N

+MS, 0.3-0.3min #(16-19)

411.1682

N
H
499.2211

A

CO,Pr

(4d)

NS

617.3281

701.4926

831.4482

200 300

N Y VI N |

" 700

" T =t
400 500 600

[

"800 " miz

Intens. ]
x106]

1.0

0.57

411.1682

410.9545 411.3751 411.6836

412.1721

413.1737
412.3654

+MS, 0.3-0.3min #(16-19)

2500
20007
1500
10004
500
ol

411.1679

4121712
413.1746

C24H24N203, M+nNa ,411.17

411.5

“a110

Bruker Compass DataAnalysis 4.0

4120

4125 4130

printed:  11/17/2021 3:56:33 PM
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Display Report

Analysis Info
Analysis Name

Method tune wide APCI 23.06.m
Sample Name  NK-06-287-LS
Comment

Acquisition Parameter

Acquisition Date  3/31/2022 2:40:40 PM
D:\Data\NEW USER DATA 2022\March-2022131marchiProf.M.Kapur-NK-06-287-LS.d
Operator
Instrument

RUCHI
micrOTOF-Q Il 10330

Source Type Multi Mode lon Polarity Positive Set Nebulizer 2.0 Bar
Focus Not active Set Capillary 2500 V Set Dry Heater 200 °C
Scan Begin 50 m/z Set End Plate Offset -500 V Set Dry Gas 5.0 I/min
Scan End 3000 m/z Set Collision Cell RF ~ 600.0 Vpp Set Divert Valve Source
Intensi Prof.M.Kapur-NK-06-287-LS.d: TIC +All MS
x10
1.0
0.81
0.6
"o T T o2 T o3 T Toa T Tos T Tos 0 o7 Tos Time [min]
Intens. +MS, 0.7min #44
X105 459.1708
' Me O
1.5 N
H NS l
X (4e)
1.07 361.1560 /\
663.4554 07 O Ph
0.51
607.3929 922.0123
oo] T 7654249 1, 1069.35561144.3678
™ 300 400 500 600 700 800 900 1000 1100 1200 m/z
IntensS. +MS, 0.7min #44
X104 459.1708
1.5
1.0
460.1741
0.54
461.1758
25%8- C28H24N203, M+nNa ,459.17
2000 ] 459.1679
15004
10004
450.1712
5009
461.1746
" 4500 4595 " 4800 " 4805 Ta610 4815 miz
Bruker Compass DataAnalysis 4.0 printed:  3/31/2022 2:42:34 PM Page 1 of 1
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Analysis

Analysis Name

Method
Sample N
Comment

Info

ame

Display Report

Acquisition Date  4/1/2022 2:40:27 PM

D:\Data\NEW USER DATA 2022\April-2022\01-Apri\Dr.M.Kapur-NK-06-335-LS_1-B,4_01_11622.d

hrlems-20 sept.m Operator RUCHI
Dr.M.Kapur-NK-06-335-LS Instrument micrOTOF-Q Il 10330

Acquisition Parameter
Source Type

Focus

Scan Begin

Scan End

ESI lon Polarity Positive Set Nebulizer 1.2 Bar
Active Set Capillary 4500 V Set Dry Heater 200 °C
50 m/z Set End Plate Offset -500 V Set Dry Gas 6.0 I/min
3000 m/z Set Collision Cell RF 130.0 Vpp Set Divert Valve Waste

Intens.]
x107]

Dr.M.Kapur-NK-06-335-LS_1-B,4_01_11622.d: TIC +Al M9

S

-

e ~—

_— T—

Dr.M.Kapur-NK-06-335-LS_1-B,4_01_11622.d: UV Chromatogram, 200-400 nm
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Display Report

Analysis Info

Analysis Name

Method

Sample Name

Comment

tune wide APCI 23.06.m

NK-06-324-L5

Acquisition Date
DhData\NEW USER DATA 2022\March-20221.31 march'\Prof.M.Kapur-NK-06-324-L.S.d
Operator

Instrument

3/31/2022 2:43:28 PM

RUCHI
micrOTOF-Q Il 10330

Acquisition Parameter

Source Type
Focus

Scan Begin
Scan End

Multi Mode
Mot active
50 miz
3000 m'z

lon Polarity

Set Capillary

Set End Plate Offset
Set Collision Cell RF

Positive
2500V
-500 V

600.0 Vpp

Set Nebulizer
Set Dry Heater
Set Dry Gas
Set Divert Valve

2.0 Bar
200 °C
5.0 Vmin
Source

Intens_{

x107
1.24

0.8

Prof.M.Kapur-NK-06-324-L S.d: TIC <All MS
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0.7 08 Time [min]
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+MS, 0.3min #17
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~

C29H34N203, M+nH ,459.26)
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" 4505
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' 46'1.5 ' ' miz

Bruker Compass DataAnalysis 4.0

printed:

3/31/2022 2:45:50 PM
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Display Report

Analysis Info
Analysis Name
Method
Sample Name
Comment

NK_06_402_LS

Acquisition Parameter
Source Type ESI
Focus Not active
Scan Begin 50 m/z
Scan End 3000 m/z

Acquisition Date 21-06-2022 14:21:21

D:\Data\USER DATA 2022\JUNE2022121-06-22\Prof M.Kapur-NK_08_402_LS.d
tune mix_low New.021117_1.m

Bruker
micrOTOF-Q

Operator

Instrument 10330

0.4 Bar
180 °C
4.0 l/min
Source

Set Nebulizer
Set Dry Heater
Set Dry Gas
Set Divert Valve

Positive
4600 V
-500 Vv
100.0 Vpp

lon Polarity

Set Capillary

Set End Plate Offset
Set Collision Cell RF

Intens.
x107

0.8

0.6

0.4+

0.2+

Prof M.Kapur-NK_06_402_LS d: TIC +All MS

0.0+
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Intens.
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Bruker Compass DataAnalysis 4.0

' 4840 4845 "4850 "4855 ' miz
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Analysis Info
Analysis Name

Display Report

Acquisition Date  1/31/2022 10:46:03 AM

D:\Data\NEW USER DATA 2022\Jan-2022\31-jan-2022\Prof.M.Kapur-NK-06-343-LS.d

Method tune mix_low.New.021117.m Operator RUCHI
Sample Name  NK-06-343-LS Instrument micrOTOF-Q 1l 10330
Comment

Acquisition Parameter

Source Type ESI lon Polarity Positive Set Nebulizer 0.4 Bar
Focus Not active Set Capillary 4600 V Set Dry Heater 180 °C
Scan Begin 50 m/z Set End Plate Offset -500 Vv Set Dry Gas 4.0 lI/min
Scan End 3000 m/z Set Collision Cell RF ~ 100.0 Vpp Set Divert Valve Source
Intens.
x106] \/\
5:‘-‘5 B \\ /\
1 A\ \ ~—
g / - ,--"M \ \\ f/\ \
4: \ N\ gf \ﬁ
J \/ \\ / ~_
i \ /
: \‘// /\ /
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[—TIC +AIlMS |
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O e S e e e e e e e N R e e N T — T
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Display Report

Analysis Info Acquisition Date  2/23/2022 3:52:42 PM
Analysis Name  D:\DataWEW USER DATA 2022\fe-2022\23-feb-2022\Prof.M.Kapur-NK-06-383-1.d

Method tune mix_low.New.021117.m Operator RUCHI

Sample Name  NK-06-383-1 Instrument micrOTOF-Q Il 10330
Comment

Acquisition Parameter

Source Type ESI lon Polarity Positive Set Nebulizer 0.4 Bar
Focus Not active Set Capillary 4600 V Set Dry Heater 180 °C
Scan Begin 50 m/z Set End Plate Offset -500 V Set Dry Gas 4.0 I/min
Scan End 3000 m/z Set Collision Cell RF 100.0 Vpp Set Divert Valve Source

Intenss.: Prof. M.Kapur-NK-06-383-1.d: TIC +All MS
%1091

2.5]

2.0]

005 010 0315 020 025 030 035 040 045 Time[min]
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799.5028

347.1385

127.0427
453.3704

916.1954
400 600 80 1000 1200

SR T I -
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25085 C52HE6N205, M+nH ,799.50
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1 802.5145

8025  miz

7995 8000 ' 800.5 8010 8015 8020
Bruker Compass DataAnalysis 4.0 printed:  2/23/2022 3:54:00 PM Page 1 of 1
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Display Report

Analysis Info Acquisition Date  2/16/2022 1:26:18 PM
Analysis Name  D:\DataNEW USER DATA 2022\fe-2022\16-feb-2022\Prof.M.Kapur-NK-06-377-R_1-B,2_01_11156.d
Method hrlcms-20 sept.m Operator RUCHI

Sample Name  Prof.M.Kapur-NK-06-377-R Instrument micrOTOF-Q Il 10330
Comment

Acquisition Parameter

Source Type ESI lon Polarity Positive Set Nebulizer 1.2 Bar
Focus Active Set Capillary 4500 V Set Dry Heater 200 °C
Scan Begin 50 m/z Set End Plate Offset ~ -500 V Set Dry Gas 6.0 I/min
Scan End 3000 m/z Set Collision Cell RF 130.0 Vpp Set Divert Valve Waste

Imensjz o Prof.M.Kapur-NK-06-377-R_1-B,2_01_11156.d: TIC +All MS
x1071
153 Me o

Mo
1o] HN" Yo oﬁ\\_%
1 /N 7(0 (0] O

0.5
E NS

|[me£1§].: (5d) Plof M.Kapur-NK-06-377-R_1-B,2_01_11156.d: UV Chromalogram, 200-400 nm
m ]
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Bruker Compass DataAnalysis 4.0 printed:  2/16/2022 2:52:28 PM Page 1 of 1
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Display Report

Analysis Info Acquisition Date  30-08-2022 10:47:43
Analysis Name D:\Data\USER DATA 2022\AUG2022\30-08-2022\Prof M.Kapur-NK_06_375_US_R_2.d

Method tune mix_low.New.021117.m Operator Bruker

Sample Name NK_06_375 US_R_2 Instrument micrOTOF-Q 10330
Comment

Acquisition Parameter

Source Type ESI lon Polarity Positive Set Nebulizer 0.4 Bar
Focus Not active Set Capillary 4600 V Set Dry Heater 180 °C
Scan Begin 50 m/z Set End Plate Offset  -500V Set Dry Gas 4.0 I/min
Scan End 3000 m/z Set Collision Cell RF  100.0 Vpp Set Divert Valve Waste
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Bruker Compass DataAnalysis 4.0 printed:  30-08-2022 10:50:20 Page 1 of 1 S110



$9 L

PEOT—

NHQ

[0)

Q

O NH

Co(acac); (20 mol%)

NaOPiv.H,0 (1 equiv.)
Nay[Eosin Y] (20 mol%)

HID + ArCOz‘Bu

TFE, 1t, 3 h, O,

N2

=1.16

3a' ky/kp
(by NMR (Competition experiment))

3W green LED

NK-06-392-1H-500MHz-CDCI3

61 B~
1we

08’8
P @Kllu“;ﬂwnf
188
mmlsa

LU
66° 8"

PEOT—

72 71

8 77 76 75 74 73

7.9

— o)

8.5 8.3 8.1

8.7

8.9

9.3

101

10.3

Fime

86T
Ma.ﬂ
o'r
£0T
H). wr
050
”—YH__:

Foos
Fawo

U—Yhma

9.5

10.0

0.5

£y 1—

62t
PEL

ol

9es

s
R
G
B¢
81
61
054+
85" £
652
294
£9'—

59 ¢4f
e
2

128
s

T

0g's
188

fig:]
86 mnI\-

BTDT—

NK-06-398-1H-500MHz-CDCI3

T~
(5

088~
Tee-"

L0B~
Be'a="

[~ ooy

86 85 84 83 82 81 80 79

8.7

o'

9.0 89 88

9.1

9.2

/ ;/Hf/

I

EFee

Sl

407

L

)

oot

oot
For

Faot

9.5

10.0

0.5

S111



(7) ESI-HRMS for Cobaltacycle Intermediate (6a):

Display Report

Analysis Info

Analysis Name

Method tune wide.m
Sample Name  ND-01-219
Comment

Acquisition Date  2/28/2022 2:46:25 PM

D:\Data\NEW USER DATA 2022\fe-2022\28-feb-2022\Prof.M.Kapur-ND-01-219.d
Operator
Instrument

RUCHI
micrOTOF-Q Il 10330

Acquisition Parameter

Source Type ESI lon Polarity Positive Set Nebulizer 0.4 Bar
Focus Not active Set Capillary 4500 V Set Dry Heater 180°C
Scan Begin 50 miz Set End Plate Offset -500 V Set Dry Gas 4.0 I/min
Scan End 3000 m/z Set Collision Cell RF 600.0 Vpp Set Divert Valve Source
Intens.
x107
2.00
1.754
1.504
1.25-
1.00
0.751
o oz o od o5 os OI.?IIIIDIBI‘I“TirIne‘[miIn]
—TIC +AIl MS
Intens. +MS, 0.6min #34
x10 337.0939 N
Z
4 581.1411 N
o) N\C"/_,N =
34 O,
éoI\N
2] 0
14 Me
897.2613
S S ORI N T LS AT L A —
500 1000 1500 2000 2500 m/z
Intens. +MS, 0.6min #34
X109 581.1411
34
2 582.1437
1,
/ \ 583.1465
2508_ C34H25CoN402, M+nH 581,14
20001 581.1382
15001
10004 582.1415
5003 583.1449
O e A S e e e R e A e e A LA e A s e —
581.00 581.25 581.50 581.75 582.00 582.25 582.50 582.75 583.00 583.25 m/z
Bruker Compass DataAnalysis 4.0 printed:  2/28/2022 3:35:45 PM Page 1 of 1
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(8) Detection of intermediates by mass spectrometry

X

p/
N Co(acac), (20 mol%)

t
O NH N /\n’ CO2BU | [Eosin Y] (20 mol%)
N> NaOPiv.H,0 (1 equiv.)
TFE, 3W Green LED dcac
O, balloon, 30 min.

N

—

O
N N
\
Co-acac
//~Co,Bu

ESI-HRMS for C' ESI-HRMS for F
calcd. [M+H] 419.0800 calcd. [M+H] 559.1638
found [M+H] 419.0785 found [M+H] 559.1645

Display Report

Analysis Info Acquisition Date  30-08-2022 15:09:47
Analysis Name D:\Data\USER DATA 2022\AUG2022130-08-2022\Dr.M.Kapur-NK-06-625.d

Method tune_wide.m Operator Bruker

Sample Name  NK-06-625 Instrument micrOTOF-Q 10330
Comment

Acquisition Parameter

Source Type ESI lon Polarity Positive Set Nebulizer 0.4 Bar
Focus Not active Set Capillary 4500 V Set Dry Heater 180 °C
Scan Begin 50 mfz Set End Plate Offset  -500 V Set Dry Gas 4.0 l/min
Scan End 3000 m/z Set Collision CellRF  600.0 Vpp Set Divert Valve Source

Intens.
x1074

2.5

2.0q

0.0 T T T T T T T T
0.1 02 03 04 05 0.6 0.7 Time [min]

——TIC +AlIlMS |

Intenss. +MS, 0.5min #27
x1077

559.1654

403.0500 acac
1 4591117

693.0680 7551117
816.1106 915.1553

ol il ulu‘llhh T VOV 10 YW W Y T W Lm.lLl b .Ill T L L

400 500 600 700 800 300 miz

Intenss._ +MS, 0.5min #27
x10°3
1.004

0757
0.50]

E| 420.0828
0.257

419.0785

4210923
0.007 C22H19CoN203, M+nH ,419.08
30007

20001 419.0800

10004 4200834
] 421.0867

419.00 419.25 41950 41975 42000 42025 42050 42075 421.00 "miz

Bruker Compass DataAnalysis 4.0 printed: 30-08-2022 15:13:31 Page 1 of 1
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Analysis Info

Analysis Name

Display Report

Acquisition Date  30-08-2022 15:09:47

D:\Data\USER DATA 2022\AUG2022130-08-2022\Dr.M.Kapur-NK-06-625.d

Method tune wide.m Operator Bruker
Sample Name  NK-06-625 Instrument micrOTOF-Q 10330
Comment
Acquisition Parameter
Source Type ESI lon Polarity Positive Set Nebulizer 0.4 Bar
Focus Not active Set Capillary 4500 v Set Dry Heater 180 °C
Scan Begin 50 m/z Set End Plate Offset  -500 V Set Dry Gas 4.0 I/min
Scan End 3000 m/z Set Collision Cell RF  600.0 Vpp Set Divert Valve Source
Intens.
x107]
z&\\\\*ff#/\
] \
2.0+ \ .
] / \, Vs
1.5] / \ /
] / k
] | / /
1.0] \ / /
] / )
057 /
] \/ \ {
] ~—
0o —— — ————— ——————
0.1 0.2 0.3 0.4 05 0.6 0.7 0.8 0.9 Time [min]
——TIC +Al MS |
Intens. | +MS, 0.0-0.2min #(2-10)
x108
559.1645 \
6 (0]
i N N
\
4 Co-acac
//~co0,Bu
403.0485 683.2134
809.1498
2 459.1111 510,103 7551103
’ 915.1547
995.2386
0,
300 400 500 600 700 800 900 1000 m/z
Intens. +MS, 0.0-0.2min #(2-10)
x108]
087 559.1645
0.6+
041 560.1668
0.21 561.1695
O'G: C30H31CoN205, M+nH ,559.16
30007
2000; 559.1638
10007 560.1671
] 561.1705
O0+— T T T T ; T T T T T
559.00 559.25 559.50 559.75 560.00 560.25 560.50 560.75 561.00 561.25 m/z
Bruker Compass DataAnalysis 4.0 printed:  30-08-2022 15:11:47 Page 1 of 1
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(9) X-ray diffraction structural analysis data of 3j:

Sample Preparation: 5 mg of 3j (white solid) was taken in a 10 mL beaker and dissolved in a minimum

amount of chloroform. Hexane (3 mL) was added to the beaker along the wall. The beaker was capped

loosely and kept at room temperature for slow evaporation. After 5 days single crystal was obtained

which was subjected to X-ray diffraction.

Table S5: Crystal data and structure refinement for 3;j.

Identification code
Empirical formula
Formula weight
Temperature/K
Crystal system
Space group

alA

b/A

c/A

o

o/

pre
V/°
Volume/A3
Z
Pearcg/cm?®
wmm'
F(000)

Crystal size/mm?3

Radiation

20 range for data collection/®

3
Ca6H2sN203
416.52
290.0
triclinic

P-1
5.3986(8)
11.9982(17)
18.382(3)
104.537(6)
91.863(6)
98.368(5)
1137.3(3)

2

1.2162
0.080

444.2
1x0.8x%0.6
Mo Ka (A= 0.71073)

4.7t057.4
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Index ranges -7<h<7,-16<k<16,-24<1<24
Reflections collected 33092

Independent reflections 5871 [Rint = 0.0649, Rsigma = 0.0504]
Data/restraints/parameters 5871/0/285

Goodness-of-fit on F2 1.029

Final R indexes [[>=26 (I)]  R: =0.0538, WR, = 0.1303

Final R indexes [all data] R1=0.0910, wR, = 0.1558

Largest diff. peak/hole / e A®  0.29/-0.27

Fig. S1. X-ray structure of tert-butyl (E)-4-(3,6-dimethyl-2-(quinolin-8-ylcarbamoyl)phenyl)but-
2-enoate (3J) (ORTEP view at 50% ellipsoidal probability).
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