Electronic Supplementary Material (ESI) for Chemical Communications.
This journal is © The Royal Society of Chemistry 2023

Supporting Information

A Three Component 1,3-Difunctionalization of Vinyl Diazo Esters Enabled by a Cobalt
Catalyzed C—H Activation/Carbene Migratory Insertion

Nandkishor Prakash Khot, Prajyot Jayadev Nagtilak, Nitish Kumar Deo, and Manmohan
Kapur*

4 Department of Chemistry, Indian Institute of Science Education and Research Bhopal, Bhopal
Bypass Road, Bhauri, Bhopal 462066, MP, India.

E-mail: mk@iiserb.ac.in

Table of contents

General methods S2

General procedures and analytical data of starting materials S3

Optimization details for 1,3-oxyarylation of vinyl diazo compounds S11
General procedures and analytical data of 1,3-difunctionalized products S13
Control experiments and mechanistic studies S24
Efforts towards cleavage of the 8-aminoquionoline directing group S29
References S31
14, 3C, and HRMS spectra of all new compounds S32
HRMS experiments S92
X-ray diffraction data S94

S1


mailto:mk@iiserb.ac.in

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 CaHz.! Petroleum ether with a boiling range of 40—60 °C
were used. Melting points are uncorrected. *H, 13C and °F NMR: Recorded on Bruker Avance
I11 400 MHz NMR Spectrometer, Bruker Avance 111 500 MHz NMR Spectrometer and Bruker
Avance 111 700 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; 3C & 77.0). HRMS: Bruker Daltonics MicroTOF Q-1I with electron spray ionization
(ESI) and Atmospheric Pressure Chemical lonization (APCI). IR: Recorded on Perkin Elmer
Spectrum BX FTIR, Shimadzu IRAffinity-1 FTIR, and were recorded as thin films between
KBr plates. Single-crystal X-ray diffraction data were collected using a Bruker SMART APEX
II CCD diffractometer with graphite monochromated Mo Ka (A = 0.71073 A) radiation at

different low temperatures for each crystal.
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(2) General procedures and analytical data of starting materials:

1. Synthesis of N-(quinolin-8-yl) benzamides:

o) 1) (COCI),, DMF o
DCM, rt,4to6h,0°Ctort
R-- N OH 2) 8-aminoquinoline, Et;N R N N
I 1 H |
DCM, rt, 12 h, 0 °C to rt Z N

Procedure: To an oven-dried round bottom flask, were added the benzoic acid (1.5 equiv.),
DMF (3 drops) and DCM (15 mL) under a N> atmosphere. Oxalyl chloride (3 equiv.) was
added to this 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 were added 8- aminoquinoline (1 equiv.), EtsN (1.5
equiv.) and DCM (15 mL) under a N2> atmosphere. To this, was added dropwise, the solution
of acid chloride (1.5 equiv.) in DCM (5 mL), under ice-cold condition 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>SO0s, 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 N-

(quinolin-8-yl) benzamide.

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

Me O Prepared by following the general procedure and the title compound was
N | isolated in 78% yield (306 mg). Spectral data obtained were in good
(1a) N agreement with those reported in the literature.*?

2,4-dimethyl-N-(quinolin-8-yl)benzamide (1b):*

Prepared by following the general procedure and the title

Me O
N compound was isolated in 78% yield (306 mg). Spectral data
Ve Ho Na I obtained were in good agreement with those reported in the

(1b) ]
literature.!2

4-bromo-2-methyl-N-(quinolin-8-yl)benzamide (1c):!?

Prepared by following the general procedure and the title compound

N was isolated in 72% yield (368 mg). Spectral data obtained were in

good agreement with those reported in the literature.'?
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4-fluoro-2-methyl-N-(quinolin-8-yl)benzamide (1d):*°

Me O

N
H

F (1d)

NS

Prepared by following the general procedure and the title compound
was isolated in 80% yield (336 mg). 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 (1e):¢

Me O
N |
SRl
MeO (te)

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

obtained were in good agreement with those reported in the

literature.'¢

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

Me O
Me

(19)

Prepared by following the general procedure and the title compound was
isolated in 81% vyield (336 mg). 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% vyield (383 mg). Spectral data obtained were in good
agreement with those reported in the literature.'

3-chloro-2-methyl-N-(quinolin-8-yl)benzamide (1i):*

Me O

Cl

N
H

(11)

NS

Prepared by following the general procedure and the title compound
was isolated in 82% yield (365 mg). Spectral data obtained were in

good agreement with those reported in the literature.®

3-Methoxy-2-methyl-N-(quinolin-8-yl)benzamide (1j):¢

Me O

MeO

Prepared by following the general procedure and the title compound
was isolated in 82% yield (365 mg). Spectral data obtained were in

good agreement with those reported in the literature.
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2-ethyl-N-(quinolin-8-yl)benzamide (1k):*?

EE O Prepared by following the general procedure and the title compound was
@AH% isolated in 82% vyield (340 mg). Spectral data obtained were in good
NS

(1K) agreement with those reported in the literature.'?

N-(quinolin-8-yl)-5,6,7,8-tetrahydronaphthalene-1-carboxamide (11):1¢

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

(1) agreement with those reported in the literature.*

2-methyl-N-(quinolin-8-yl)furan-3-carboxamide (1m):

o Prepared by following the general procedure, on a 0.5 mmol scale and
(/II)LH I the title compound was isolated in 45% vyield (56 mg). Physical
CHj, (1r:)\ appearance: white solid; H NMR (500 MHz, CDCls) 6 10.31 (s, 1H),

8.89 (d, J = 7.5 Hz, 1H), 8.86 (d, 1H), 8.21 (d, J = 8.2 Hz, 1H), 7.60 (t, J = 7.9 Hz, 1H), 7.55
(d, 3= 8.1 Hz, 1H), 7.50 (dd, J = 8.2, 4.2 Hz, 1H), 7.38 (d, J = 1.6 Hz, 1H), 6.87 (s, 1H), 2.77
(s, 3H); 3C NMR (126 MHz, CDCls) § 162.21, 157.61, 148.09, 140.49, 138.39, 136.67,
134.56, 128.06, 127.58, 121.61, 121.43, 116.71, 108.97, 13.82. HRMS (ESI-ToF) m/z:
[M+Na]* Calcd. for C1sH12N202Na 275.0791; Found 275.0766.

2-methyl-N-(quinolin-8-yl)thiophene-3-carboxamide (1n):

0 Prepared by following the general procedure on 1 mmol scale and the title
(/ﬁu I compound was isolated in 65% yield (174 mg). Physical appearance:
CH, (1':\ white solid; 1H NMR (500 MHz, CDCl3) § 10.43 (s, 1H), 8.91 (d, J = 7.4

Hz, 1H), 8.85 (d, J = 3.1 Hz, 1H), 8.22 (d, J = 8.0 Hz, 1H), 7.60 (t, J = 16.7, 9.1 Hz, 1H), 7.57
—7.44 (m, 3H), 7.17 (d, J = 5.1 Hz, 1H), 2.90 (s, 3H); 13C NMR (126 MHz, CDCl3) & 162.66,
148.22, 145.65, 138.62, 136.47, 134.74, 132.68, 128.04, 127.52, 127.02, 121.92, 121.65,
121.48, 116.46, 15.22; HRMS (ESI-ToF) m/z: [M+H]" Calcd. for C1sH13N20S 269.0743;
Found 269.0721.
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2. Preparation of vinyl diazoesters:
(A) General Procedure:

(i) Synthesis of p-toluenesulfonylazide:

acetone:water

S0,CI SO,N;
NaN (1:1)
* 37 3h0°Ctort
Me Me

To a solution of p-toluenesulfonylchloride (10 g, 52.45 mmol, 1 equiv.) in a mixture of acetone
(158 mL) and H20 (158 mL), was added sodium azide (3.41 g, 52.45 mmol, 1 equiv.) portion-

wise over 15 min at 0 °C. After stirring for 3 h at room temperature, the reaction mixture was

concentrated under reduced pressure until all the acetone was removed. The concentrated
reaction mixture was extracted thrice with diethyl ether which is dried over NaxSO4 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.

(i)  Synthesis of vinyl diazo esters (2a-g):

To a stirred 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 was added a solution of tosyl azide (1.1 equiv., 22 mmol) in THF (10 mL)
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 extract was dried over anhyd. Na SOg,
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, OH O POCI; (0]
9 O TsN (1.2 equiv.) (1.5 equiv.) (1.5 equiv.)
—_—_— —_— —_—
)I\/U\OR * 3 THR 0°Ctont OR ™ MeoH, OR "bemocont. 2 OR
4h to6h N, 0 °C, 30 min. N, 4h 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%
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To a stirred solution of (B) (1 equiv., 16.1 mmol) in MeOH (20 mL) at 0 °C was added NaBH4
(1.5 equiv., 24 mmol), slowly, in portions. 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 extract was dried over anhyd. Na>SOg, 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 stirred solution of C (1 equiv., 10 mmol) and Et3N (4.0 equiv., 40 mmol) in DCM (100 mL)
at 0 °C, was slowly added a solution of POCl3 (1.5 equiv.) in DCM (10 mL) over 25 minutes.
The resulting solution was warmed to room temperature and stirred for 4 h. The reaction was
quenched with water (20 mL) and transferred to a separatory funnel and the layers were
separated. The organic layer was dried over anhyd. Na>SQg, 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): 2

Reaction performed by following the general procedure (11), using ethyl tert-butyl acetoacetate

| 0.3 (50:1 Petroleum ether: EtOAc); H NMR (500 MHz, CDCls) 6 6.15 (dd, J
(2a) =17.4,11.0 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 Rt
= 0
2

methyl 2-diazobut-3-enoate (2b): 2°

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

/\nj\o/ (2.32 g, 20 mmol); Yield: 78% (1.69 g); Physical appearance: red oil; TLC R¢ 0.3
N, (50:1 Petroleum ether: EtOAc); H NMR (500 MHz, CDCl3) § 6.18 (dd, J = 17.4,
(20) 11.0 Hz, 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.?®
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ethyl 2-diazobut-3-enoate (2c): 22

Reaction performed by following the general procedure (1), using ethyl acetoacetate (1.30 g,

/\nj\o/\ 10 mmol); Yield: 78% (1.09 g); Physical appearance: red oil; TLC R 0.3 (50:1
N, Petroleum ether: EtOAc); *H NMR (500 MHz, CDCls) § 6.19 (dd, J = 17.4,
20) 11.0 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.?

isopropyl 2-diazobut-3-enoate (2d): 2°

Reaction performed by following the general procedure (1), using ethyl acetoacetate (2.88 g,

/\nj\ J\ 20 mmol); Yield: 79% (2.00 g); Physical appearance: red oil; TLC Rf 0.3 (50:1
N, © Petroleum ether: EtOAc); *H NMR (500 MHz, CDCls) § 6.19 (dd, J = 17.4,

(2d) 11.0 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 (2¢): 22

o Reaction performed by following the general procedure (1), using benzyl
/\H\O’\Ph acetoacetate (3.84 g, 20 mmol); Yield: 82%, (2.85 g); Physical appearance:

N
(2¢) red oil; TLC Rf 0.3 (50:1 Petroleum ether: EtOAc); *H NMR (400 MHz,

CDCl3) 6 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 literature.?

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

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

/\nj\ /\)\ g, 20 mmol); Yield: 90%, (2.27 g); Physical appearance: red oil; TLC Rs
N, © 0.3 (50:1 Petroleum ether: EtOACc); *H NMR (500 MHz, CDCls) 6 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.?
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octyl 2-diazobut-3-enoate (29):
Reaction performed by following the general procedure (I1), using octyl acetoacetate (4.28 g,
5) 20 mmol); Yield: 74%, (2.92 g); Physical appearance: red oil; TLC
qlz)j\o/\/\/\/\ Rr 0.3 (50:1 Petroleum ether: EtOAC); *H NMR (500 MHz, CDCls)
9 5 624 — 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); BC NMR (126 MHz, CDCl3) 8 164.86, 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 C12H20N202 247.1417; Found
247.1394.

(iii) General Procedure for the synthesis of (E)-3,7-dimethylocta-2,6-dien-1-yl 2-diazobut-
3-enoate:
o O O o
/f‘\O + on 1. xylene, 140 °C, 2 h )j\n/U\OR 3. NaBH,, CHyOH AI)I\OR
O)v 2. p-ABSA, Et3N, CH3;CN 4. Et3N, POCI3;, DCM N,
(A) 2h

In an oven-dried round bottom flask, the (E)-3,7-dimethylocta-2,6-dien-1-ol (3.08 g, 20 mmol,
1 equiv.) and 2,2,6-trimethyl-1,3-dioxene-4-one (24 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 using vacuum distillation, leaving behind a black oil. This crude mixture
was purified by silica gel flash column chromatography (PE/EA = 10:1) to give the acetoacetate
as a colorless oil (Yield: 2.85 g, 60%).

To a solution of 3,7-dimethyloct-6-en-1-yl 3-oxobutanoate (2.38 g, 10 mmol, 1 equiv.) in
MeCN (25 mL), cooled to 0 °C, was added p-acetamidobenzenesulfonyl azide (1.1 equiv., 11
mmol,), followed by triethylamine (1.5 equiv., 15 mmol,) and the resulting reaction was
warmed to rt for 2 h. The resulting pale-yellow precipitate was filtered, and the residue was
concentrated under reduced pressure. This was re-dissolved in DCM and washed with brine.
The organic layer was dried over anhyd. Na,SOs, filtered and concentrated under reduced
pressure to yield a residue that was purified by silica gel flash column chromatography (PE/EA
= 10:1) to give (E)-3,7-dimethylocta-2,6-dien-1-yl 2-diazo-3-oxobutanoate A as a yellow oil
(Yield 2.32 g, 88%).
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To asolution of (E)-3,7-dimethylocta-2,6-dien-1-yl 2-diazo-3-oxobutanoate (2.32 g, 8.7 mmol,
1 equiv.,) in MeOH (25 mL) cooled to 0 °C, was added NaBH4 (1.5 equiv., 13.0 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
anhyd. Na>SO4 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 (E)-3,7-
dimethylocta-2,6-dien-1-yl 2-diazo-3-hydroxybutanoate as a yellow viscous oil (Yield 2.10 g,
90%).

To a solution of (E)-3,7-dimethylocta-2,6-dien-1-yl 2-diazo-3-hydroxybutanoate (2.10 g, 8.8
mmol, 1 equiv.) and EtaN (4.0 equiv., 35.2 mmol) in DCM (40 mL) cooled to 0 °C, was slowly
added a solution of POCIs (1.5 equiv., 13.2 mmol) in DCM (10 mL) over 20 minutes. The
resulting solution was warmed to room temperature and stirred for 2 h. The solution was then
washed with water and the organic extract dried over anhyd. Na>SO4 and filtered. After the
solvent was removed under reduced pressure, the crude product was purified by silica gel flash
column chromatography (PE/EA = 50:1) to afford the (E)-3,7-dimethylocta-2,6-dien-1-yl 2-
diazobut-3-enoate 2h as a red oil (Yield 1.48 g, 76%).

(E)-3,7-dimethylocta-2,6-dien-1-yl 2-diazobut-3-enoate (2h):

'H NMR (500 MHz, CDCls) § 6.19 (dd, J = 17.4, 11.0 Hz, 1H), 5.39 (t, J = 7.1 Hz, 1H),

5 5.16 —5.07 (m, 2H), 4.86 (d, J = 17.3 Hz, 1H), 4.72 (d, J = 7.3 Hz,

VHO(OW 2H), 2.21 — 2.05 (m, 4H), 1.79 (s, 3H), 1.70 (s, 3H), 1.62 (s, 3H);
(2h) 13C NMR (126 MHz, CDCl3) 6 159.69, 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 C14aH20N202 [M+Na]* 271.1417; Found 271.1397.

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 esters were stored in the freezer at —20 °C.
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3. Table 1. Optimization of reaction conditions:

A \ A
NZ t Reaction N/ NG
CO,'Bu diti
fe) NH . q]/ 2 conditions Cozt
2
Me H N = COZtBU
0O'Bu
(1) (2) (3a) (3a")
Sr. Conditions Yield? Yield?
No. (3a%) (32°%)
1 | Co(OAc)2 (10 mol%)/ TBHP in 6M decane (2 equiv.)/ DCE/ 60 °C/ 8 h 25% 19%
2 | Co(OAC)2.4H20 (10 mol%)/ TBHP in 6M decane (2 equiv.)/ DCE/ 60 26% 24%
°C/8h

3 | Co(acac)2 (10 mol%)/ TBHP in 6M decane (2 equiv.)/ DCE/ 60 °C/ 8 h 44% 24%

4 | Co(acac)s (10 mol%)/ TBHP in 6M decane / DCE/ 60 °C/8 h NR NR

5 | CoCl; (10 mol%)/ TBHP in 6M decane / DCE/60 °C/8 h NR NR

6 | Ni(acac)2 (10 mol%)/ TBHP in 6M decane (2 equiv.)/ DCE/60 °C/ 8 h NR NR

7 | Pd(OAC)2 (10 mol%)/ TBHP in 6M decane (2 equiv.)/ DCE/ 60 °C/ 8 h NR NR

8 | Co(acac)2 (20 mol%)/ (PhCO2), (2 equiv.)/ DCE/ 60 °C/ 8 h NR NR

9 | Co(acac), (10 mol%)/ DTBP (2 equiv.)/ DCE/ 60 °C/ 8 h 10% 15%

10 | Co(acac), (10 mol%)/ TBPB (2 equiv.)/ DCE/ 60 °C/ 8 h <5% <5%

11 | Co(acac)2 (10 mol%)/ TBHP in 70% water (2 equiv.)/ DCE/ 60 °C/ 8 h NR NR

12 | Co(acac), (10 mol%)/ TBHP in 6M decane (5 equiv.)/ DCE/ 60 °C/ 8 h 51% 26%

13 | Co(acac)z2 (10 mol%)/ TBHP in 6M decane (3 equiv.)/ AgOAc (50 59% 26%
mol%)/ DCE/ 60 °C/ 8 h

14 | Co(acac)2 (10 mol%)/ TBHP in 6M decane (3 equiv.)/ EtsN (50 mol%)/ 22% 29%
DCE/ 60 °C/8h

15 | Co(acac)2 (10 mol%)/ TBHP in 6M decane / DBU (50 mol%)/ DCE/ 60 NR NR
‘C/8h

16 | Co(acac), (10 mol%)/ TBHP in 6M decane (3 equiv.)/ AgOAc (50 40% 29%
mol%)/ Ph-CF3/ 60 °C/ 8 h

17 | Co(acac), (10 mol%)/ TBHP in 6M decane (3 equiv.)/ AgOAc (50 42% 21%
mol%)/ Ph-Cl/ 60 °C/ 8 h

18 | TBHP in 6M decane (3 equiv.)/ AgOAc (50 mol%)/ DCE/ 60 °C/ 8 h NR NR

19 | Co(acac)2 (10 mol%)/ AgOAc (50 mol%)/ DCE/ 60 °C/ 8 h NR NR

Isolated yield; N.R. = No reaction
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Table 2. Optimization of silver salts:

X \ X
N/ co.B Co(acac), N/ /
oy A e oy Mo
N2
Me H salts = CO,/Bu
0O0'Bu
(1) (2) (3a) (3a")
Sr. Conditions Yield? Yield?
No. (3a%0) 3a’%)
1 | Co(acac), (10 mol%)/ TBHP in 6M decane (3 equiv.)/ AgBF4 (50 mol%o)/ 25% 19%
DCE/ 60 °C/8h

2 | Co(acac)z (10 mol%)/ TBHP in 6M decane (3 equiv.)/ AgSbFs (50 mol%o)/ 21% 9%
DCE/ 60 °C/8h

3 | Co(acac)2 (10 mol%)/ TBHP in 6M decane (3 equiv.)/ AgNTf2 (50 mol%o)/ NR NR
DCE/ 60 °C/8h

4 | Co(acac)z (10 mol%)/ TBHP in 6M decane (3 equiv.)/ AgOAc (25 mol%o)/ 55% 29%
DCE/ 60 °C/8h

5 | Co(acac)z (10 mol%)/ TBHP in 6M decane (3 equiv.)/ AgOAc (1 equiv.)/ 51% 28%
DCE/ 60 °C/8h

3solated yield; N.R. = No reaction
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4. General procedure for 1,3-difunctionalization of vinyl diazo esters:

(1) General procedure for the cobalt-catalyzed 1,3-oxyarylation of benzamides:

Me O ) Co(acac), (10 mol%) Me O
N AQ /\H/COzR AgOAc (50 mol%) O N-AQ
riL H TBHP (3 equiv.) R H
T N F CO,R?
DCE, 60 °C, 8 h 2
1
(1) (2) BuOO (3)

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 (3 equiv., 0.30 mmol) were dissolved in DCE (1.5 mL).
The solution was degassed with nitrogen for about 10 min, following which Co(acac). (10
mol%, 0.01 mmol), AgOAc (0.50 equiv., 0.05 mmol), and TBHP (3 equiv., 0.03 mmol, 6M
soln in decane) were added, the pressure tube was sealed with a septum cap. This reaction
mixture was then stirred in pre-heated oil bath for 8 hours, 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 NaHCOs3 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.

Isopropyl (E)-4-(tert-butylperoxy)-2-(3-methyl-2-(quinolin-8-ylcarbamoyl)phenyl)but-2-

enoate (3a):

X Reaction performed on 0.1 mmol scale (26 mg); Yield: 61% (29 mg);

o T N_ Physical appearance: colorless gel; TLC Rf 0.2 (6:2:2, Petroleum ether:

Me\&j{m DCM: EtOAc); IH NMR (500 MHz, CDCls) § 9.86 (s, 1H), 8.87 (dd, J

ooes| =72 14 Hz, 1H), 8.76 (dd, J = 4.2, 3.7 Hz, 1H), 8.16 (dd, J = 8.2, 1.3

(32) Hz, 1H), 7.60 — 7.52 (m, 2H), 7.46 — 7.41 (dd, J = 8.2, 4.2 Hz, 1H), 7.37

(t, J=7.2 Hz, 1H), 7.30 (d, J =9.9 Hz, 1H), 7.15 - 7.08 (m, 2H), 4.88 — 4.82 (sept, J = 6.3 Hz,

1H), 4.75—4.30 (m, 2H), 2.50 (s, 3H), 1.33 — 1.23 (m, 6H), 1.21 (s, 9H); 13C NMR (126 MHz,

CDCI3) & 167.51, 165.68, 148.14, 140.03, 138.54, 137.65, 136.17, 135.36, 134.48, 132.52,

130.26, 129.04, 127.92, 127.34, 121.82, 121.58, 116.70, 80.59, 72.46, 68.65, 26.26, 21.51,
19.71; HRMS (ESI-ToF) m/z: [M+H]" Calcd. for C2sH32N205 477.2384; Found 477.2402.
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Benzyl  (E)-4-(tert-butylperoxy)-2-(3-methyl-2-(quinolin-8-ylcarbamoyl)phenyl)but-2-
enoate (3b):

N Reaction performed on 0.1 mmol scale (26 mg); Yield: 48% (25 mg);
N? Physical appearance: colorless gel; TLC Rf 0.2 (6:2:2, Petroleum ether:
"eosn | DCM: EtOAC); 'H NMR (500 MHz, CDCl3) 5 9.95 (s, 1H), 8.88 (dd, J

= = 7.0, 1.9 Hz, 1H), 8.67 (dd, J = 4.2, 1.7 Hz, 1H), 8.21 — 8.14 (m, 1H),
on) 00 7.62—7.54 (m, 2H), 7.44 —7.41 (m, 1H), 7.41—7.38 (m, 1H), 7.35-7.31
(m, 1H), 7.23 (t, J = 6.2 Hz, 1H), 7.21 — 7.12 (m, 4H), 7.10 — 7.07 (m, 1H), 5.42 — 4.89 (m,
2H), 4.88 — 4.29 (m, 2H), 2.51 (s, 3H), 1.20 (s, 9H); 3C NMR (126 MHz, CDCls) & 167.53,
165.95, 147.98, 141.42, 138.33, 137.72, 136.49, 135.94, 135.44, 134.31, 133.65, 132.23,
130.40, 129.17, 128.28, 128.21, 128.04, 127.76, 127.73, 127.49, 127.20, 121.97, 121.60,
117.07,80.57, 77.32, 77.27, 77.07, 76.81, 72.32, 66.60, 26.32, 26.26, 19.69; HRMS (ESI-ToF)

m/z: [M+H]* Calcd. for C32H32N20s 525.2384; Found 525.2408.

(o)

Me

tert-butyl (E)-2-(4-bromo-3-methyl-2-(quinolin-8-ylcarbamoyl)phenyl)-4-(tert-
butylperoxy)but-2-enoate (3c):

Reaction performed on 0.1 mmol scale (34 mg); Yield: 60% (34 mg);

A
P

N Physical appearance: colorless gel; TLC Rt 0.2 (6:2:2, Petroleum ether:
MJOE’DNE\{B DCM: EtOAc); H NMR (500 MHz, CDCls3) § 9.90 (s, 1H), 8.86 (d, J =

6.6 Hz, 1H), 8.76 (d, J = 7.7 Hz, 1H), 8.16 (d, J = 7.7 Hz, 1H), 7.65 (d, J
=7.76, 1H), 7.59 — 7.52 (m, 2H), 7.48 — 7.39 (m, 1H), 7.08 (t, J = 6.1 Hz,
1H), 6.98 (d, J = 7.9 Hz, 1H), 4.76 — 4.24 (m, 2H), 2.52 (s, 3H), 1.21 (s, 9H), 1.20 (s, 9H); 13C
NMR (126 MHz, CDCl3) 6 166.58, 164.99, 148.30, 140.19, 139.39, 138.45, 136.17, 134.93,
134.45,134.26,133.12,132.14, 128.59, 127.90, 127.26, 125.67, 122.12, 121.66, 116.74, 81.43,
80.62, 72.45, 27.65, 26.27, 20.35; HRMS (ESI-ToF) m/z: [M+H]* Calcd. for C2oHz4BrN20s
569.1646 and 571.1627; Found 569.1634 and 571.1615.

O0Bu

(3¢c)

tert-butyl (E)-4-(tert-butylperoxy)-2-(4-chloro-3-methyl-2-(quinolin-8
ylcarbamoyl)phenyl)but-2-enoate (3d):

N Reaction performed on 0.1 mmol scale (30 mg); Yield: 59% (31 mg);
N Physical appearance: colorless gel; TLC R¢ 0.2 (6:2:2, Petroleum ether:
MG:BB:{T*” DCM: EtOAc);Physical appearance: brown gel; TLC Rf 0.2 (6:2:2,

Petroleum ether: DCM: EtOAc); 1H NMR (500 MHz, CDCls) § 9.90 (s,
1H), 8.86 (d, J = 6.7 Hz, 1H), 8.77 (d, J = 3.2 Hz, 1H), 8.18 (d,J = 7.5
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Hz, 1H), 7.64 — 7.52 (m, 2H), 7.47 (d, J = 6.4 Hz, 1H), 7.44 (dd, J = 8.1, 4.1 Hz, 1H), 7.14 —
7.01 (M, 2H), 4.76 — 4.27 (m, 2H), 2.49 (s, 3H), 1.22 (s, 9H), 1.21 (s, 9H); 3C NMR (126
MHz, CDCls) & 166.57, 165.07, 148.29, 140.16, 139.47, 138.47, 136.16, 134.96, 134.50,
134.28, 133.31, 131.43, 129.79, 128.36, 127.90, 127.28, 122.08, 121.64, 116.75, 81.41, 80.63,
77.28, 77.03, 76.77, 72.46, 27.65, 26.27, 17.34: HRMS (ESI-ToF) m/z: [M+H]* Calcd. for
C2oHa4CIN20s 525.2151; Found 525.2169.

tert-butyl (E)-4-(tert-butylperoxy)-2-(4-methoxy-3-methyl-2-(quinolin-8-
ylcarbamoyl)phenyl)but-2-enoate (3e):

X Reaction performed on 0.1 mmol scale (29 mg); Yield: 58% (30 mg);
N Physical appearance: colorless gel; TLC Rf 0.2 (6:2:2, Petroleum ether:
M]OEDEZLB DCM: EtOAc); TLC Rr 0.2 (6:2:2, Petroleum ether: DCM: EtOAC); 1H
NMR (500 MHz, CDCls) 6 9.90 (s, 1H), 8.88 (d, J = 7.4 Hz, 1H), 8.76
(dd, J=4.1, 1.4 Hz, 1H), 8.17 (d, J = 8.1 Hz, 1H), 7.56 (dt, J = 8.1, 7.6
Hz, 2H), 7.43 (dd, J = 8.3, 4.2 Hz, 1H), 7.11 — 7.00 (m, 2H), 6.95 (d, J = 8.4 Hz, 1H), 4.87 —
4.29 (m, 2H), 3.91 (s, 3H), 2.33 (s, 3H), 1.23 (s, 9H), 1.20 (s, 9H); 2C NMR (126 MHz, CDCls)
5 167.46, 165.69, 157.46, 147.91, 139.29, 138.91, 138.15, 136.55, 135.42, 134.38, 128.14,
127.97, 127.48, 124.58, 123.96, 121.81, 121.48, 117.11, 110.66, 80.96, 80.52, 77.29, 72.76,
55.67, 27.68, 26.30, 13.05; HRMS (ESI-ToF) m/z: [M+Na]" Calcd. for C3oHzsN20s 543.2466;
Found 543.2438.

tert-butyl (E)-4-(tert-butylperoxy)-2-(5-fluoro-3-methyl-2-(quinolin-8-
ylcarbamoyl)phenyl)but-2-enoate (3f):

~ Reaction performed on 0.1 mmol scale (28 mg); Yield: 58% (29 mg);
Nig Physical appearance: brown gel; TLC Rf 0.2 (6:2:2, Petroleum ether:
eogeu DCM: EtOAc); H NMR (500 MHz, CDCls) § 9.91 (s, 1H), 8.86 (dd, J =
o oL 7.0, 2.0 Hz, 1H), 8.77 (dd, J = 4.2, 1.7 Hz, 1H), 8.18 (dd, J = 8.2, 1.7 Hz,
F_37) 1H), 7.61 — 7.53 (m, 2H), 7.45 (dd, J = 8.3, 4.2 Hz, 1H), 7.10 — 7.05 (m,
1H), 7.00 (dd, J = 7.4, 2.5 Hz, 1H), 6.84 (dd, J = 8.9, 2.6 Hz, 1H), 4.75 — 4.31 (m, 2H), 2.49
(s, 3H), 1.23 (s, 9H), 1.22 (s, 9H); 13C NMR (126 MHz, CDCls) § 166.74, 164.83, 162.23 (d,
J = 244.4 Hz), 148.09, 139.91, 138.37 (d, Jc-r = 8.49 Hz), 136.42, 135.15 (d, Jcr = 8.1 Hz),
134.67, 134.29, 134.04 (d, Jcr = 2.7 Hz), 127.94, 127.37, 121.97, 121.58, 117.02, 116.92,

116.85, 114.25 (d, Jc-r = 22.1 Hz), 81.51, 80.68, 72.33, 27.65, 26.26, 19.90; 1°F NMR (376
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MHz, CDCls) 8 —112.39; HRMS (ESI-ToF) m/z: [M+H]" Calcd. for C29Hz4FN20s 509.2446;
Found 509.2465.

tert-butyl (E)-2-(5-bromo-3-methyl-2-(quinolin-8-ylcarbamoyl)phenyl)-4-(tert-
butylperoxy)but-2-enoate (39):

~ Reaction performed on 0.1 mmol scale (34 mg); Yield: 59% (33 mg);
Nig Physical appearance: brown gel; TLC Rs 0.2 (6:2:2, Petroleum ether:
eozey DCM: EtOAc); 'H NMR (500 MHz, CDCl3) § 9.91 (s, 1H), 8.85 (d, J =
> o] 6:9HZ 1H),8.77 (d, J =3.9 Hz, 1H), 8.16 (d, = 8.2 Hz, 1H), 7.63 - 7.51

B (39) (m, 2H), 7.49 — 7.39 (m, 2H), 7.33 — 7.25 (m, 1H), 7.08 (t, J = 6.9 Hz,
1H), 4.71 - 4.36 (m, 2H), 2.47 (s, 3H), 1.24 (s, 9H), 1.21 (s, 9H); 13C NMR (126 MHz, CDCls)
d 166.53, 164.83, 148.26, 140.03, 138.46, 137.57, 136.68, 136.15, 134.67, 134.50, 134.30,
132.97, 130.14, 127.88, 127.26, 122.84, 121.98, 121.62, 116.63, 81.57, 80.75, 72.34, 27.64,
26.26, 19.56; HRMS (ESI-ToF) m/z: [M+H]" Calcd. for Cy9H34BrN2Os 569.1646 and

571.1627; Found 569.1647 and 571.1624.

tert-butyl (E)-4-(tert-butylperoxy)-2-(1-(quinolin-8-ylcarbamoyl)-5,6,7,8
tetrahydronaphthalen-2-yl)but-2-enoate (3h):

N Reaction performed on 0.1 mmol scale (30 mg); Yield: 61% (32 mg);

~Z

N Physical appearance: brown gel; TLC Rf 0.2 (6:2:2, Petroleum ether:
Yy Meosmy DCM: EtOAC); *H NMR (500 MHz, CDCl3) § 9.88 (s, 1H), 8.89 (dd, J =
Oij)\LootBu 7.4,1.5Hz, 1H), 8.76 (dd, J = 4.2, 1.8 Hz, 1H), 8.15 (dd, J = 8.3, 1.7 Hz,
S 1H), 7.59 — 7.51 (m, 2H), 7.42 (dd, J = 8.2, 4.2 Hz, 1H), 7.17 (d, 3= 7.9

Hz, 1H), 7.03 (t, J = 6.3 Hz, 1H), 6.99 (d, J = 7.8 Hz, 1H), 4.87 — 4.35 (m, 2H), 2.96 — 2.81 (m,
4H), 1.87 — 1.75 (m, 4H), 1.22 (s, 9H), 1.20 (s, 9H); 3C NMR (126 MHz, CDCl3) & 167.94,
165.59, 148.17, 139.27, 138.53, 137.60, 136.06, 135.39, 134.65, 134.04, 130.05, 129.75,
127.88, 127.31, 126.64, 126.50, 121.68, 121.50, 116.59, 81.02, 80.52, 72.71, 31.24, 29.75,

27.68, 26.29, 22.86, 22.63; HRMS (ESI-ToF) m/z: [M+H]" Calcd. for C32H39N20s5 531.2853;
Found 531.2859.
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tert-butyl (E)-4-(tert-butylperoxy)-2-(3-fluoro-2-(quinolin-8-ylcarbamoyl)phenyl)but-2-

enoate (3i):
N Reaction performed on 0.1 mmol scale (27 mg); Yield: 24% (12 mg);
N7 Physical appearance: brown gel; TLC R 0.2 (6:2:2, Petroleum ether: DCM:

F\(g)i%\w EtOAc); *H NMR (500 MHz, CDCls) 8 10.38 (s, 1H), 8.89 (dd, J = 6.1, 2.9

| Hz,1H),8.82 (dd, J=4.3, 1.7 Hz, 1H), 8.18 (dd, ] = 8.3, 1.7 Hz, 1H), 7.60
a ] - 7.52 (m, 2H), 7.51 — 7.42 (m, 2H), 7.24 (t, J = 7.1 Hz, 1H), 7.16 — 7.09
(m, 2H), 4.69— 4.35 (m, 2H), 1.30 (s, 9H), 1.23 (s, 9H); 3C NMR (126 MHz, CDCI3) § 168.14,
162.98, 159.97 (d, Jc.r = 246.1 Hz), 148.32, 148.10, 138.45, 137.06, 136.13, 134.87, 130.33
(d, Jc-r = 8.8 Hz), 127.90, 127.33, 127.29, 123.73 (d, Jcr = 2.8 Hz), 121.55, 121.52, 118.28,
116.77, 115.50 (d, Jc-r = 22.4 Hz), 88.73, 82.16, 80.72, 73.80, 27.83, 26.49; 1°F NMR (471
MHz, CDCl3) § —113.94; HRMS (ESI-ToF) m/z: [M+H]" Calcd. for C2sHz2FN20s5 495.2290;
Found 495.2295.

(E)-3,7-dimethylocta-3,6-dien-1-yl  (Z)-4-(tert-butylperoxy)-2-(3-methyl-2-(quinolin-8-
ylcarbamoyl)phenyl)but-2-enoate (3j):

008U Reaction performed on 0.1 mmol scale (26 mg); Yield: 45% (25
/%r mq); Physical appearance: brown gel; TLC R¢ 0.2 (6:2:2, Petroleum
HN Eo o ether: DCM: EtOAc); IH NMR (500 MHz, CDCls) & 9.89 (s, 1H),
@;/j j\/\/k 8.88 (d,J=7.1Hz, 1H), 8.76 (dd, J=3.8, 1.9 Hz, 1H), 8.17 (d, J =

(i) 7.7 Hz, 1H), 7.61 — 7.51 (m, 2H), 7.43 (dd, J = 8.3, 4.2 Hz, 1H),

7.38 (t,J = 7.7 Hz, 1H), 7.31 (s, 1H), 7.17 (t, J = 6.2 Hz, 1H), 7.11 (d, J = 7.6 Hz, 1H), 5.12 (t,
J=7.0Hz, 1H), 4.99 (s, 1H), 4.70 — 4.41 (m, 4H), 2.50 (s, 3H), 1.94 (d, J = 3.5 Hz, 3H), 1.69
— 1.62 (m, 4H), 1.60 — 1.47 (m, 6H), 1.20 (s, 9H); 13C NMR (126 MHz, CDCls)  167.47,
166.09, 148.09, 141.60, 140.74, 138.58, 137.70, 136.18, 135.36, 134.48, 133.96, 132.40,
131.94, 130.27,129.07,127.97,127.37,127.22, 123.63, 121.83, 121.56, 119.33, 116.78, 80.52,
72.34,61.91, 32.07, 26.54, 26.25, 25.68, 23.26, 19.70, 17.63; HRMS (ESI-ToF) m/z: [M+H]*
Calcd. for C35H43N20s5 571.3166; Found 571.3175.
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(I1) General procedure for the cobalt-catalyzed 1,3-oxyarylation of benzamides followed

by hydrogenation:
Ox-AQ Co(acac), (10 mol%) 0 AQC02R2 0 AQ002R2
/\n/COz AgOAc (50 mol%) Pd/C
RS TBHP in 6M decane  gifl [ Hy(1atm) il S
% (3 equiv.) Z 0o'gy EtOH. 8 h, rt G OH

(1) 2) DCE, 60-80 °C, 8 h 3) 4)

In an oven-dried pressure tube equipped with a stir bar, the N-(quinolin-8-yl) benzamide (1.0
equiv., 0.1 mmol) and the vinyl diazo ester (3 equiv., 0.30 mmol) were dissolved in DCE (1.5
mL mL). The solution was degassed with nitrogen for about 10 min, following which Co(acac).
(20 mol%, 0.01 mmol), AgOAc (0.50 equiv., 0.05 mmol), and TBHP (5 equiv., 0.05 mmol,
6M soln in decane) were added, the pressure tube was sealed with a septum cap. This reaction
mixture was then stirred in an oil bath pre-heated to 60 °C for 8 hours, 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 dissolved in EtOAc and washed with saturated NaHCOs3 solution and brine. The organic
layer was dried over anhyd. Na>SOs, filtered, and concentrated under reduced pressure and the
crude product was purified by silica gel flash column chromatography.

After this, the isolated 1,3-oxyarylated product was dissolved in EtOH (2 mL). The solution
was degassed with nitrogen for 10 min, following which Pd/C (15 mol%,) was added and the
reaction flask was evacuated and back filled with H> and this mixture was stirred under a
hydrogen balloon for 8 hours. The progress of the reaction was monitored by TLC. Upon
completion of the reaction, the flask was purged with nitrogen and the reaction mixture was
diluted with EtOAc. Upon passing through a pad of Celite, and eluting with EtOAc, the filtrate
was concentrated under reduced pressure and the crude product was purified by silica gel flash
column chromatography.

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

~. | Reaction performed on 0.1 mmol scale (26 mg); Yield: 59% (29 mg); TLC
N | Re 0.2 (6:2:2, Petroleum ether: DCM: EtOAc); Hydrogenation reaction

OsNH_ .
y \éﬁi’f” performed on 0.06 mmol scale (29 mg): Yield: 70% (20 mg); TLC Rt 0.2
e SN

5 (8:2, Petroleum ether: EtOAC); Physical appearance: Colourless gel; H
H

(4a) NMR (500 MHz, CDCls) § 9.98 (s, 1H), 8.90 (dd, J = 6.3, 2.7 Hz, 1H), 8.76
(dd, J = 4.2, 1.7 Hz, 1H), 8.18 (dd, J = 8.3, 1.7 Hz, 1H), 7.64 — 7.55 (m, 2H), 7.45 (dd, J = 8.2,
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4.2 Hz, 1H), 7.38 (t, J = 7.7 Hz, 1H), 7.30 (d, J = 7.9 Hz, 1H), 7.08 (t, J = 6.9 Hz, 1H), 7.03
(d, J =7.6 Hz, 1H), 4.10 — 3.95 (m, 2H), 3.46 (bs, 1H), 2.49 (s, 3H), 1.20 (s, 9H); 2C NMR
(126 MHz, CDCl3) 6 169.07, 165.64, 148.36, 141.95, 138.44, 137.23, 136.31, 134.74, 134.70,
134.06, 132.91, 129.85, 129.05, 127.94, 127.35, 127.31, 122.36, 121.65, 117.04, 81.22, 59.47,
27.62, 19.47; HRMS (ESI-ToF) m/z: [M+H]" Calcd. for CasH27N20s 419.1965; Found
419.19809.

tert-butyl (E)-2-(3-ethyl-2-(quinolin-8-ylcarbamoyl)phenyl)-4-hydroxybut-2-enoate (4b):
~. | Reaction performed on 0.1 mmol scale (27 mg); Yield: 56% (28 mg); TLC

~Z

N Rt 0.2 (6:2:2, Petroleum ether: DCM: EtOAc); Hydrogenation reaction
Os NH._,

Et\éj%f” performed on 0.057 mmol scale (28 mg): Yield: 71% (17 mg); TLC R¢ 0.2
X

on (8:2, Petroleum ether: EtOAc); Physical appearance: colorless gel; tH NMR
(4b) (500 MHz, CDCl3) § 10.00 (s, 1H), 8.89 (dd, J = 6.3, 2.6 Hz, 1H), 8.75 (dd,
J=4.3,1.6 Hz, 1H), 8.18 (dd, J = 8.3, 1.7 Hz, 1H), 7.63 — 7.55 (m, 2H), 7.48 — 7.40 (m, 2H),
7.34 (d, J = 7.7 Hz, 1H), 7.08 (dd, J = 8.5, 6.4 Hz, 1H), 7.04 (dd, J = 7.5, 1.2 Hz, 1H), 4.09 —
3.93 (m, 2H), 3.50 (bs, 1H), 2.80 (g, J = 7.4 Hz, 2H), 1.30 (t, J = 7.5 Hz, 3H), 1.18 (s, 9H); 13C
NMR (126 MHz, CDCl3) & 169.15, 165.68, 148.37, 141.94, 140.82, 138.42, 136.77, 136.26,
134.77,134.05,132.88, 129.23, 128.17, 127.92, 127.35, 127.29, 122.35, 121.65, 117.00, 81.18,
59.48, 27.59, 26.53, 15.79; HRMS (ESI-ToF) m/z: [M+H]* Calcd. for C26H29N204 433.2122;

Found 433.2110.

Isopentyl (E)-4-hydroxy-2-(3-methyl-2-(quinolin-8-ylcarbamoyl)phenyl)but-2-enoate
(4c):
or| Reaction performed on 0.1 mmol scale (26 mg); Yield: 56% (28 mg);
Me%r TLC Rt 0.2 (6:2:2, Petroleum ether: DCM: EtOAc); Hydrogenation
N " %o reaction performed on 0.055 mmol scale (28 mg): Yield: 71% (17 mg);
< o) i TLC Rf 0.2 (8:2, Petroleum ether: EtOAc); Physical appearance:
Colourless gel; *H NMR (500 MHz, CDCls) & 9.98 (s, 1H), 8.97 — 8.82
(m, 1H), 8.80 — 8.67 (m, 1H), 8.19 (d, J = 8.3 Hz, 1H), 7.65 — 7.55 (m, 2H), 7.50 — 7.43 (m,
1H), 7.39 (t, J = 7.8 Hz, 1H), 7.31 (d, J = 7.8 Hz, 1H), 7.15 (t, J = 7.5 Hz, 1H), 7.05 (d, J = 7.6
Hz, 1H), 4.20 — 3.84 (m, 4H), 3.42 (bs, 1H), 2.49 (s, 3H), 1.46 — 1.37 (m, 1H), 1.37 — 1.20 (m,
2H), 0.81 — 0.51 (m, 6H); 13C NMR (126 MHz, CDCls) 6 168.97, 166.44, 148.28, 143.05,
138.51, 137.24, 136.39, 134.85, 133.97, 133.25, 132.54, 130.03, 129.12, 128.02, 127.38,

X
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127.31, 122.45, 121.70, 117.16, 63.92, 59.37, 36.96, 25.02, 22.30, 19.51; HRMS (ESI-ToF)
m/z: [M+Na]"* Calcd. for C26H2sN204Na 455.1941; Found 455.1976.

Ethyl (E)-4-hydroxy-2-(3-methyl-2-(quinolin-8-ylcarbamoyl)phenyl)but-2-enoate (4d):
N, | Reaction performed on 0.1 mmol scale (26 mg); Yield: 56% (26 mg); TLC
N Rf 0.2 (6:2:2, Petroleum ether: DCM: EtOAc); Hydrogenation reaction

O, NH
e 79F | performed on 0.056 mmol scale (26 mg): Yield: 71% (16 mg); TLC R 0.2
A
(8:2, Petroleum ether: EtOAC); Physical appearance: Brown semi-solid; 1H

(4d)

NMR (500 MHz, CDClz) 6 9.98 (s, 1H), 8.94 — 8.80 (m, 1H), 8.75 (dd, J =
4.3, 1.6 Hz, 1H), 8.20 (dd, J = 8.2, 1.7 Hz, 1H), 7.65 — 7.53 (m, 2H), 7.46 (dd, J = 8.3, 4.2 Hz,
1H), 7.40 (t, J = 7.7 Hz, 1H), 7.32 (d, J = 7.7 Hz, 1H), 7.17 (t, J = 7.3 Hz, 1H), 7.05 (d, J = 7.5
Hz, 1H), 4.13 — 3.93 (m, 4H), 3.39 (bs, 1H), 2.50 (s, 3H), 1.08 (t, J = 7.1 Hz, 3H); 13C NMR
(126 MHz, CDCl3) 6 168.95, 166.39, 148.24, 143.22, 138.49, 137.26, 136.41, 134.91, 133.99,
133.20, 132.49, 130.05, 129.13, 128.00, 127.38, 127.32, 122.46, 121.71, 117.14, 61.21, 59.35,
19.51, 13.91; HRMS (ESI-ToF) m/z: [M+Na]* Calcd. for C2sH22N20sNa 413.1472; Found
413.1461.

Octyl (E)-4-hydroxy-2-(3-methyl-2-(quinolin-8-ylcarbamoyl)phenyl)but-2-enoate (4e):
~, | Reaction performed on 0.1 mmol scale (26 mg); Yield: 64% (36 mg); TLC

Z

N R 0.2 (6:2:2, Petroleum ether: DCM: EtOAc); Hydrogenation reaction

O, NH
e 79| performed on 0.057 mmol scale (31 mg): Yield: 74% (20 mg); TLC R 0.2
X
(8:2, Petroleum ether: EtOAc); Physical appearance: Off-white solid; 1H

OH
(4e)

NMR (500 MHz, CDCls) § 9.97 (s, 1H), 8.93 — 8.84 (m, 1H), 8.74 (dd, J =
4.2, 1.7 Hz, 1H), 8.19 (dd, J = 8.3, 1.7 Hz, 1H), 7.63 — 7.55 (m, 2H), 7.46 (dd, J = 8.3, 4.2 Hz,
1H), 7.39 (t, J = 7.7 Hz, 1H), 7.31 (d, J = 7.7 Hz, 1H), 7.15 (t, J = 7.1 Hz, 1H), 7.05 (d, J = 7.5
Hz, 1H), 4.09 — 3.89 (m, 4H), 3.37 (bs, 1H), 2.49 (s, 3H), 1.50 — 1.37 (m, 2H), 1.31 — 1.22 (m,
2H), 1.21 — 1.01 (m, 8H), 0.89 (t, J = 7.3 Hz, 3H).; 3C NMR (126 MHz, CDCls) & 168.99,
166.44, 148.24, 143.04, 138.51, 137.24, 136.39, 134.85, 133.99, 133.25, 132.56, 130.01,
129.11, 128.01, 127.38, 127.28, 122.45, 121.69, 117.16, 65.32, 59.36, 31.71, 29.06, 29.00,
28.31, 25.64, 22.62, 19.50, 14.11; HRMS (ESI-ToF) m/z: [M+Na]* Calcd. for C2sHasN2OsNa
497.2411; Found 497.2434.
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Methyl (E)-4-hydroxy-2-(3-methyl-2-(quinolin-8-ylcarbamoyl)phenyl)but-2-enoate (4f):
~. | Reaction performed on 0.1 mmol scale (26 mg); Yield: 62% (28 mg); TLC
N Rf 0.2 (6:2:2, Petroleum ether: DCM: EtOAc); Hydrogenation reaction

O, NH
y ¢OMe | performed on 0.062 mmol scale (28 mg): Yield: 70% (16 mg); TLC Rs 0.2
€ X
(8:2, Petroleum ether: EtOAc); Physical appearance: Off-white solid; 1H

Sl NMR (500 MHz, CDCls) & 10.00 (s, 1H), 8.93 — 8.82 (m, 1H), 8.75 (d, J =
3.9 Hz, 1H), 8.20 (d, J = 8.2 Hz, 1H), 7.59 (t, J = 6.5 Hz, 2H), 7.47 (dd, J = 8.3, 4.2 Hz, 1H),
7.40 (t, J = 7.6 Hz, 1H), 7.35 - 7.29 (m, 1H), 7.18 (t, J = 7.3 Hz, 1H), 7.05 (d, J = 7.6 Hz, 1H),
4.11 - 30.94 (m, 2H), 3.63 (s, 3H), 3.29 (s, 1H), 2.50 (s, 3H); 3C NMR (126 MHz, CDCls)
168.93, 166.84, 148.29, 143.79, 138.50, 137.36, 136.47, 135.04, 133.98, 132.81, 132.33,
130.12, 129.17, 128.04, 127.42, 127.21, 122,51, 121.73, 117.17, 59.29, 52.40, 19.46; HRMS
(ESI-ToF) m/z: [M+H]* Calcd. for C22H21N204 377.1496; Found 377.1474.

tert-butyl (E)-2-(3,5-dimethyl-2-(quinolin-8-ylcarbamoyl)phenyl)-4-hydroxybut-2-enoate
(49):

~, | Reaction performed on 0.1 mmol scale (27 mg); Yield: 59% (30 mg); TLC
N Rt 0.2 (6:2:2, Petroleum ether: DCM: EtOAc); Hydrogenation reaction
70284 | herformed on 0.061 mmol scale (30 mg): Yield: 66% (16 mg): TLC Rs 0.2
(8:2, Petroleum ether: EtOAc); Physical appearance: colorless gel; tH NMR
Me (49) (500 MHz, CDCl3) § 9.97 (s, 1H), 8.89 (dd, J = 6.4, 2.8 Hz, 1H), 8.75 (dd, J

=4.2,1.8 Hz, 1H), 8.18 (dd, J = 8.2, 1.8 Hz, 1H), 7.66 — 7.53 (m, 2H), 7.44 (dd, J = 7.9, 4.0
Hz, 1H), 7.11 (s, 1H), 7.05 (t, J = 7.2 Hz, 1H), 6.84 (s, 1H), 4.13 — 3.94 (m, 2H), 3.51 (bs, 1H),
2.44 (s, 3H), 2.40 (s, 3H), 1.19 (s, 9H); 13C NMR (126 MHz, CDCls) § 169.35, 165.76, 148.33,
141.61, 138.94, 138.43, 136.26, 134.92, 134.65, 134.61, 134.16, 132.80, 130.70, 127.92,
127.82,127.35,122.23,121.62, 116.93, 81.15, 59.49, 27.63, 21.28, 19.44; HRMS (APCI-ToF)
m/z: [M+Na]" Calcd. for C26H28N20sNa 455.1941; Found 455.1942.

tert-butyl (E)-4-hydroxy-2-(4'-methoxy-5-methyl-4-(quinolin-8-ylcarbamoyl)-[1,1'-
biphenyl]-3-yl)but-2-enoate (4h):

Reaction performed on 0.1 mmol scale (37 mg); Yield: 57% (35 mg); TLC R¢ 0.2 (6:2:2,
Petroleum ether: DCM: EtOACc); Hydrogenation reaction performed on 0.058 mmol scale (35
mq): Yield: 61% (19 mg); TLC Rs 0.2 (8:2, Petroleum ether: EtOAc); Physical appearance:
colorless gel; tH NMR (500 MHz, CDCls) § 10.03 (s, 1H), 8.92 (dd, J = 6.6, 2.4 Hz, 1H), 8.77
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(dd, J = 4.2, 1.6 Hz, 1H), 8.19 (dd, J = 8.3, 1.7 Hz, 1H), 7.65 — 7.53 (m, 4H), 7.48 (d, J = 1.7
m Hz, 1H), 7.46 (dd, J = 8.2, 4.2 Hz, 1H), 7.21 (d, J = 1.7 Hz, 1H), 7.14 — 7.07
) N | (m, 1H), 7.02 (d, J = 8.1 Hz, 2H), 4.19 — 3.99 (m, 2H), 3.89 (s, 3H), 3.49

NH.
CO,'Bu

Ve § (bs, 1H), 2.54 (s, 3H), 1.21 (s, 9H); 3C NMR (126 MHz, CDCls) § 169.07,
O on| 165.65, 159.53, 148.37, 141.90, 141.54, 138.44, 136.32, 135.58, 135.26,
O “n 134.96, 134.12, 133.41, 132.63, 128.31, 128.21, 127.95, 127.37, 125.57,

OMe 122.33, 121.66, 117.02, 114.28, 81.28, 59.51, 55.39, 27.66, 19.74; HRMS

(ESI-ToF) m/z: [M+H]" Calcd. for C32Hs3N20s 525.2384; Found 525.2406.

tert-butyl (E)-2-(3,4-dimethyl-2-(quinolin-8-ylcarbamoyl)phenyl)-4-hydroxybut-2-enoate
(4i):

~ | Reaction performed on 0.1 mmol scale (27 mg); Yield: 61% (30 mg); TLC
N Rf 0.2 (6:2:2, Petroleum ether: DCM: EtOAc); Hydrogenation reaction

O NH. .
e §92Bu | performed on 0.059 mmol scale (30 mg): Yield: 69% (17 mg); TLC R¢ 0.2
X
(8:2, Petroleum ether: EtOAC); Physical appearance: colorless gel; tH NMR

(@) (500 MHz, CDCl3) 8 9.99 (s, 1H), 8.90 (dd, J = 6.5, 2.5 Hz, 1H), 8.75 (dd, J
= 4.2, 1.7 Hz, 1H), 8.18 (dd, J = 8.3, 1.7 Hz, 1H), 7.63 — 7.54 (m, 2H), 7.44 (dd, J = 8.3, 4.2
Hz, 1H), 7.27 (d, J = 7.8 Hz, 1H), 7.10 — 7.02 (m, 1H), 6.94 (d, J = 7.7 Hz, 1H), 4.08 — 3.89
(m, 2H), 3.47 (bs, 1H), 2.37 (s, 3H), 2.36 (s, 3H), 1.18 (s, 9H).; 3C NMR (126 MHz, CDCls)
5 169.79, 165.85, 148.33, 141.83, 138.45, 137.51, 137.00, 136.24, 134.83, 134.11, 132.88,
130.51, 130.37, 127.91, 127.34, 127.09, 122.32, 121.63, 116.99, 81.06, 59.48, 27.61, 20.09,
16.65; HRMS (ESI-ToF) m/z: [M+H]* Calcd. for CasHaoN204 433.2122; Found 433.2098.

tert-butyl (E)-4-hydroxy-2-(1-(quinolin-8-ylcarbamoyl)-5,6,7,8-tetrahydronaphthalen-2-
yl)but-2-enoate (4)):
Reaction performed on 0.1 mmol scale (30 mg); Yield: 59% (29 mg); TLC R¢ 0.2 (6:2:2,

Petroleum ether: DCM: EtOAc); Hydrogenation reaction performed on

A

> | 0.059 mmol scale (29 mg): Yield: 64% (18 mg); TLC Ry 0.2 (8:2, Petroleum

N Meossu | ether: EtOAc); Physical appearance: colorless gel; *H NMR (500 MHz,
OE/D)\L CDCl3) 6 9.99 (s, 1H), 8.92 — 8.88 (m, 1H), 8.75 (dd, J = 4.2, 1.6 Hz, 1H),

(40 > 8.20 (dd, J = 8.3, 1.6 Hz, 1H), 7.59 (d, J = 4.5 Hz, 2H), 7.46 (dd, J = 8.3, 4.2
Hz, 1H), 7.21 (d, J=7.9 Hz, 1H), 7.16 (t, J = 7.1 Hz, 1H), 6.95 (d, J = 7.8 Hz, 1H), 4.12 — 3.92

(m, 2H), 3.63 (s, 3H), 3.31 (bs, 1H), 2.98 — 2.82 (m, 4H), 1.89 — 1.80 (m, 4H); 3C NMR (126
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MHz, CDCI3) 6 169.28, 167.04, 148.23, 143.72, 138.48, 137.78, 136.42, 134.03, 133.95,
132.85, 130.17, 129.37, 128.02, 127.42, 126.65, 122.42, 121.68, 117.11, 59.28, 52.38, 29.69,
26.59, 22.73, 22.58; HRMS (ESI-ToF) m/z: [M+H]" Calcd. for C2sH25N204 417.1809; Found
417.1829.

tert-butyl (Z)-4-hydroxy-2-(1-(quinolin-8-ylcarbamoyl)-5,6,7,8-tetrahydronaphthalen-2-
ylbut-2-enoate (4k):
=1 Reaction performed on 0.1 mmol scale (26 mg); Yield: 48% (27 mg); TLC
Me/%f Rf 0.2 (6:2:2, Petroleum ether: DCM: EtOAc); Hydrogenation reaction
Ny L performed on 0.047 mmol scale (27 mg): Yield: 57% (14 mg); TLC Rf 0.2
(4K) (8:2, Petroleum ether: EtOAc); Physical appearance: colorless gel; *H
NMR (500 MHz, CDCl3) 6 9.97 (s, 1H), 8.88 (dd, J = 5.1, 3.9 Hz, 1H), 8.75 (dd, J = 4.3, 1.6
Hz, 1H), 8.20 (dd, J = 8.3, 1.6 Hz, 1H), 7.59 (s, 2H), 7.46 (dd, J = 8.3, 4.2 Hz, 1H), 7.38 (d, J
=7.7Hz, 1H),7.31 (d,J=7.7 Hz, 1H), 7.15 (t, J = 7.4 Hz, 1H), 7.04 (d, J = 7.6 Hz, 1H), 4.16
—3.92 (m, 4H), 3.36 (s, 1H), 2.49 (s, 3H), 1.59 (d, J = 9.2 Hz, 6H), 1.33 — 1.19 (m, 4H), 0.89
—0.79 (m, 6H), 0.77 — 0.55 (m, 3H); 23C NMR (126 MHz, CDCls) & 168.97, 166.44, 148.26,
143.02, 138.52, 137.25, 136.39, 134.84, 133.98, 133.28, 130.01, 129.11, 128.01, 127.39,
127.28,122.44,121.69, 117.17, 59.36, 39.14, 35.23, 27.92, 24.53, 22.70, 22.60, 19.51; HRMS
(ESI-ToF) m/z: [M+Na] * Calcd. for Cs1HssN204 525.2724; Found 525.2706.

tert-butyl  4-hydroxy-2-(5-methyl-4-(quinolin-8-ylcarbamoyl)thiophen-3-yl)butanoate

(@l:
Reaction performed on 0.1 mmol scale (27 mg); Yield: 21% (10 mg) (qualitative yield); TLC

S OH| R¢ 0.2 (6:2:2, Petroleum ether: DCM: EtOAc); Hydrogenation
H3C‘ij\j reaction performed on 0.042 mmol scale (20 mg): Yield: 17% (3

v N Yo COBu | mg); TLC Ry 0.2 (8:2, Petroleum ether: EtOAc); Physical
(;@ (41 appearance: colorless gel; tH NMR (500 MHz, CDCl3) § 10.22 (s,

1H), 8.96 (d, J = 7.3 Hz, 1H), 8.85 (d, J = 3.2 Hz, 1H), 8.29 (d, J =
8.1 Hz, 1H), 7.72 — 7.58 (m, 2H), 7.54 (dd, J = 8.0, 3.9 Hz, 1H), 6.86 (s, 1H), 4.07 (dd, J = 7.7,
3.8 Hz, 1H), 3.05 — 2.85 (m, 2H), 2.72 (s, 3H), 2.19 — 2.10 (m, 1H), 2.02 — 1.92 (m, 1H), 1.40
(s, 9H); 3C_ NMR (126 MHz, CDCls) & 174.31, 164.58, 140.93, 124.73, 122.12, 121.57,
118.81, 82.30, 69.92, 35.09, 27.91, 25.03, 15.00; HRMS (ESI-ToF) m/z: [M+Na] * Calcd. for
CasH2sN204SNa 449.1505; Found 449.1494.
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5. Mechanistic Studies

(1) Radical quenching experiment:

O-NHQ Co(acac), (10 mol%) Me O

9 -AQ

Me H + = CO,Bu AgQAc (50 mol%) N

radical scavenger H .

N2 (1 equiv.) CO,Bu
i ‘Bu0O
(1a) (2a) TBHP (3 equiv.) u a)
DCE,60°C8h

radical scavenger

1. TEMPO = 25% yield
2. BHT = 15% yield

3. Galvinoxyl = 37% yield

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 (3 equiv., 0.30 mmol) were dissolved in DCE (1.5 mL).
The solution was degassed with nitrogen for about 10 min, following which Co(acac)2 (10
mol%, 0.01 mmol), AgOAc (0.50 equiv., 0.05 mmol), TBHP (5 equiv., 0.05 mmol, 6M soln in
decane) and 1 equiv. of radical scavenger (TEMPO or BHT or Galvinoxyl) were added, and
the pressure tube was sealed. This reaction mixture was then stirred in an oil bath pre-heated
at 60 °C, for 8 hours, 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 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. The presence of TEMPO, BHT, and Galvinoxyl reduced the
yield of the reaction to 25%, 15%, and 37% respectively, indicating that the reaction may

proceed via a single electron transfer pathway.

(111) 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

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

Me O

O NHQ Co(acac), (10 mol%) AQ
0, -
Me H N D,0 AgOAc (50 mc?l %) H
TBHP (3 equiv.) no D
DCE,60°C1h D incorporation

(1a) (1a")
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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 (3 equiv., 0.30 mmol) were dissolved in DCE (1.5 mL).
The solution was degassed with nitrogen for about 10 min, following which Co(acac). (10
mol%, 0.01 mmol), AgOAc (0.50 equiv., 0.05 mmol), and TBHP (5 equiv., 0.05 mmol, 6M in
decane) were added, and the pressure tube was sealed with a septum cap. This reaction mixture
was then stirred in an oil bath pre-heated at 60 °C, for 1 hour, 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 starting material was purified by silica gel flash column

chromatography and analyzed by NMR.

(B) Reversibility experiment in the presence of vinyl diazo ester:

Ox-NHQ Co(acac), (10 mol%) Me O o
CO,Bu AgOAc (50 mol%) N
Me H =z 2
* /\ﬂ/ TBHP (3 equiv.) H no D
N2 DCE, 60 °C, 20 min. D = incorporation

(1a) (2a) (1a’)

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 (3 equiv., 0.30 mmol) were dissolved in DCE (1.5 mL
mL). The solution was degassed with nitrogen for about 10 min, following which Co(acac)2
(20 mol%, 0.01 mmol), AgOAc (0.50 equiv., 0.05 mmol), and TBHP (5 equiv., 0.05 mmol,
6M soln in decane) were added, and the pressure tube was sealed. This reaction mixture was
then stirred in an oil bath pre-heated at 60 °C, for 20 minutes, following which, the reaction
mixture was diluted with EtOAc and filtered through a short pad of Celite, and the filtrate was
concentrated under reduced pressure. The residue was dissolved in EtOAc and washed with
saturated NaHCO3 solution and brine. The organic layer was dried over anhydrous Na2SOa,
filtered, and concentrated under reduced pressure and the crude starting material and product
were purified by silica gel flash column chromatography and analyzed by NMR.

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

coupling partner, which suggests that the C—H activation is irreversible in nature.
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(1V) 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.

(A) Competition Experiment (by NMR):

O NHQ Co(acac), (20 mol%) Me O
9 .AQ
Me HID 4 2 CO,Bu ___AJOAc (50 m?"’> N
TBHP (3 equiv.) HCO -
N2 DCE, 60 °C, 20 min. 2
t
1a=H BuOO
teeh (2a) (3a)
kH/kD =1.66

(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 (3 equiv., 0.30 mmol) were dissolved in DCE (1.5 mL). The
solution was degassed with nitrogen for about 10 min, following which Co(acac)z2 (10 mol%,
0.01 mmol), AgOAc (0.50 equiv., 0.05 mmol), and TBHP (5 equiv., 0.05 mmol, 6M soln in
decane) were added, the pressure tube was sealed. This reaction mixture was then stirred in an
oil bath pre-heated to 60 °C, for 20 minutes, 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 re-dissolved in EtOAc and washed with saturated NaHCO3 solution and brine. The organic
extract was dried over anhydrous Na»SOa, filtered, and concentrated under reduced pressure
and the crude starting material was purified by silica gel flash column chromatography and
analyzed by NMR.

(B) Parallel Experiment (by GC):

Osa_NHQ Co(acac), (20 mol%) Me O
AgOAc (50 mol%) .AQ
Me H/D CO,Bu 29
A TBHP (3 equiv.) N t
N2 DCE, 60 °C, 20 min. CO,Bu
1a=H 'BUOO
1a'=D (2a) (3a)
kH/kD =1.71

(by GC (Parallel experiment))

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 I, using
dodecane (0.5 equiv., 0.05 mmol) as the internal standard. Aliquots were drawn at intervals of
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18 minutes and conversions were checked by GC. The consumption of the starting material

was plotted with time and kn/kp was found to be 1.71 (average of 3 runs).

Plot A (Rate of reaction of 2-methyl-N-(quinolin-8-yl)benzamide):

Plot B (Rate of reaction of 2-methyl-N-(quinolin-8-yl)benzamide-6-d):

% of remaining starting material

100 +

98

96

94 +

92

90 +

88

Equation y=a+b*
Adj. R-Squa  0.98952

Value Standard Er
C1 Intercept 100.21429 0.28472
C1 Slope -0.62698 0.02632

8 10 12 14 16 18 20
time (minutes)

% of starting material remaining

101 4
100 —
99 —
98
97 H
96
95+
94

93 +

Equation y=a+bx
Adj. R-Square 0.99008

Value Standard Error
c1 Intercept 99.89286 0.15945
C1 Slope -0.36111 0.01474

time (minutes)

These experiments indicated that the C-H metalation step is the rate-limiting step in the

catalytic cycle.
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(V) Reactions with pre-formed cobaltacycle intermediate

Additionally, we performed a reaction with a stoichiometric amount of the isolated
cobaltacyle 5 under the optimized condition. This afforded the corresponding 1,3-
difunctionalized product (3a) in 29% yield. This was followed using cobaltacycle 5 in a
catalytic amount and this also yielded the 1,3-difunctionalized product (3a) in 27% yield. These

results suggest that this type of cobaltacycle intermediate may be present in the catalytic cycle.

AN

AN
p/
N z
I _ N

N .-N
O M~y . /\H/COEBU TBHP (3 equiv.) O _NH
Me 32)|_\N N, AgOAc (50 mol%) CO,'Bu
DCE, 60 °C, 8 h Me X
O
0O0'Bu
Me 29%
(5) (2a) (3a)

A A
P ) . ~
N Cobaltacycle intermediate (5) N

CO,Bu o
o) NH N /\n/ 2 (.20 mol%) O, NHCO By
N, TBHP (3 equiv.), AGOAC (50 mol%) 2
Me DCE, 60 °C, 10 h e S
00'BuU

(1a) (2a) 27%
(3a)

(V1) Mass Spectrometry Experiment:

B
Z
N Me O
O NH Co(acac), (10 mol%) Me O
Ve v /\n/coztsu AgOA (50 mol%) @_)}5\1 , C’}‘o
N, TBHP (3 equw.). CIO_N ~ ‘ ’N\ /
DCE, 60 °C, 20 min. acac ‘BquC/ acac

(1a)

(2a)

ESI-HRMS for C
calcd. [M+H] 419.0800
found [M+H] 419.0790

ESI-HRMS for E
calcd. [M+H] 559.1638
found [M+H] 559.1651

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 DCE (1 mL). The solution was degassed with nitrogen for about 10
min, following which Co(acac)2 (20 mol%, 0.02 mmol), AgOAc (0.50 equiv., 0.05 mmol), and
TBHP (5 equiv., 0.05 mmol, 6M solution in decane) were added, the pressure tube was sealed
with a septum cap at 60 °C. An aliquot was drawn, passed through a frit, and immediately
subjected to mass analysis.
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Efforts towards the removal of the 8-AQ directing group:*

While we were able to remove the 8-AQ directing group quite easily in substrate 3a’, we faced

considerable difficulty in removal of the DG in substrates 4a and 3a.

A) Cleavage of the 8-AQ directing group in product 3a’:

A

Z Me O

CpoZr(H)CI (4.0 equiv.)

N
OsNH H
THF, 1t, 4h ~ _Co.B
M pa =1\
€ A~ co,Bu
64%

3a’ 7

To a solution of compound 3a’ (20 mg, 0.05 mmol) in THF (1 mL) was added Cp2Zr(H)CI (51
mg, 0.2 mmol) under N2. The reaction was stirred at room temperature and the progress was
further monitored by TLC. Upon completion of the reaction, the reaction mixture was diluted
with EtOAc and concentrated under reduced pressure. The resulting residue was purified by
the silica gel flash column chromatography to give the desired product 7 in 64% yield (8 mg).

TLC Rf 0.6 (20:1, Petroleum ether: EtOAc); Physical appearance: yellow gel; tH NMR (500
MHz, CDCls) § 10.56 (s, 1H), 7.41 (t, J = 7.6 Hz, 1H), 7.19 (d, J = 7.6 Hz, 1H), 7.12 (d, J =
7.6 Hz, 1H), 7.05 (dt, J = 15.6, 6.3 Hz, 1H), 5.63 (d, J = 15.7, 1.8 Hz, 1H), 3.88 (d, J = 6.3, 1.8
Hz, 2H), 2.66 (s, 3H), 1.48 (s, 9H); 3C NMR (126 MHz, CDCls) § 193.02, 165.75, 145.82,
141.82, 140.45, 133.37, 132.14, 130.75, 129.52, 124.25, 99.98, 80.32, 35.81, 28.12, 20.38;
HRMS (ESI-ToF) m/z: [M+H]* Calcd. for C1sH2003 261.1485; Found 261.1480

B) Efforts towards the removal of the 8-AQ in substrate 4a:

X
N/ Me O
0 NHCOQfBu reaction condition R
OH
(4a) OH ¢
Sr. No. Reaction Conditions Result
1. TfOH (3.0 equiv.), PhMe/H,0, 100 °C, 12 h SM recovered
2 TsOH (3.0 equiv.), MeOH, 100 °C, 12 h 4f, (transesterification product)
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3 HCI, MeOH, 100 °C, 12h Complex reaction mixture
4 HBr in AcOH, 100 °C, 12 h Complex reaction mixture
5 HBr in H,0, 100 °C, 12 h Complex reaction mixture
6 K2COs3 (4.0 equiv.), H20 (5.0 equiv.), MeOH, 75 °C, 12 h Complex reaction mixture
7 LiOH (10.0 equiv.), MeOH, 75 °C, 12 h Complex reaction mixture
8 NaOH (10.0 equiv.), MeOH, 100 °C, 12 h Complex reaction mixture
9 KOH (10.0 equiv.), MeOH, 100 °C, 12 h Complex reaction mixture
10 BF;.0Et; (10.0 equiv.), MeOH, 100 °C, 12 h Complex reaction mixture
11 IBX (2.0 equiv.), HFIP:H;0, 60 °C, 12 h SM recovered

12 DIBAL-H (5.0 equiv.), =78 °C, DCM, 0.5 h SM recovered

13 Cp2Zr(H)CI (3.0 equiv.), THF, rt, 4 h Complex reaction mixture
14 Cp2Zr(H)CI (3.0 equiv.), 1,4-dioxane, rt to 60 °C, 4 h Complex reaction mixture
15 Cp2Zr(H)CI (3.0 equiv.), DCM, rt, 2 h Complex reaction mixture
16 Cp2Zr(H)CI (3.0 equiv.), DCE, rt, 2 h SM recovered

17 Ni(tmhd)2 (5 mol%), MeOH, 100 °C, 12 h Complex reaction mixture

C) Efforts towards the removal of the 8-AQ in substrate 3a:

reaction condition

Sr. No. Reaction Conditions Result
1 Cp2Zr(H)CI (5.0 equiv.), THF, rt, 4 h Complex reaction mixture
2 IBX (2.0 equiv.), HFIP:H,0, 60 °C, 12 h SM recovered
3 K2COs3 (4.0 equiv.), H,O (5.0 equiv.), MeOH, 75 °C, 12 h Complex reaction mixture
4 LiOH (10.0 equiv.), MeOH, 75 °C, 12 h Complex reaction mixture
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Analysis Name  D:\Data\new user data 2021\Oct-2021\22-oct\Prof.M.Kapur-NK-06-297US.d

Method tune mix_low.New.021117.m Operator RUCHI

Sample Name  NK-06-297US Instrument micrOTOF-Q Il 10330
Comment

Acquisition Parameter

Source Type ESI lon Polarity Positive Set Nebulizer 0.4 Bar
Focus Not active Set Capillary 4600V Set Dry Heater 180 °C
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Display Report

Analysis Info
Analysis Name

Method tune mix_low.New.021117.m
Sample Name NK-06-299US
Comment

Acquisition Date
D:\Data\new user data 2021\Oct-2021\22-oct\Prof.M.Kapur-NK-06-299US.d

Operator
Instrument

10/22/2021 10:50:43 AM

RUCHI
micrOTOF-Q Il 10330

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 Waste
Intens. Prof.M.Kapur-NK-06-299US.d: TIC +All MS
x1071
] A
1 .5i ~
] N
1 NH
] f
104 y COZ Bu
] e N
] cl 0O0Bu
057 (3d)
o —— — ———
0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 Time [min]
Intens. ] +MS, 0.2-0.2min #(9-11)
x105] 5472001
57
4]
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2{ 145.0767
11
] 218.2123 l l l ' 722.1998 1071.4068
o] T T F ...‘.Lll u A ' | skl b b A "
200 400 600 800 1000 m/z
Intens. +MS, 0.2-0.2min #(9-11)
x10% 525.2169
41
525.6488 526.6476 5282163
25004 C29H33CIN205, M+nH ,525.22|
2000% 525.2151
15007
1000; 506.2184 527.2124
5001 /\ 5282155
oOt——T— — T — — T — T — T
525.0 525.5 526.0 526.5 527.0 527.5 528.0 528.5 m/z
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Display Report

Analysis Info Acquisition Date  02-12-2022 15:09:26
Analysis Name D:\Data\USER DATA 2022\DEC\02-12-2022\Dr.M.Kapur-NK_06 289 US.d
Method tune mix_low.New.021117.m Operator Bruker
Sample Name  NK_06 289 US Instrument micrOTOF-Q 10330
Comment
Acquisition Parameter
Source Type ESI lon Polarity Positive Set Nebulizer 0.4 Bar
Focus Not active Set Capillary 4600V 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 300.0 Vpp Set Divert Valve Waste
Intens Dr.M.Kapur-NK_06_289_US d: TIC +All MS
x107
4
3_
2] /
2 /
0.05 0.10 0.15 0.20 0.25 0.30 0.35 0.40 045 0.50 Time [min]
Intens. +MS, 0.1-0.2min #(8-10)
x105]
2422802 A
2.51 543.2438 N/
NH
2.0 CO,Bu
Me
1.5 A
MeO 00Bu
1.0 (3e)
0.5] 319.1490 447.1891
186.2153 ’ ¥ 649.3633 1063.5027]
2 L [ l Ll L L 845.4642
0.0 ‘.‘..‘...#.“‘L' nl‘llull.l I.Illul.l‘.:h.'_‘;nlu‘a.lll““.' |\‘\v|l\|\\||\|\||\|
100 200 300 400 500 600 700 800 900 1000 mrz
Intens.] +MS, 0.1-0.2min #(8-10),
x10°
3,
543.2438
2,
1] 544.2464
545.2496
0 C30H36N206, M+nNa ,543.25
3000
20001 543.2466
1000+ 544.2499
545.2532
0 = T ——— T T T T T T T T T T T T T T T T
543.00 543.25 543.50 543.75 544.00 544.25 544.50 544.75 545.00 545.25 m/z

Bruker Compass DataAnalysis 4.0

printed:  02-12-2022 15:11:22

Page 1 of 1
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Display Report

Analysis Info
Analysis Name
Method
Sample Name
Comment

tune_wide.m

NK_06 288 US_R

Acquisition Date
D:\Data\USER DATA 2022\AUG2022\10-08-2022\Prof.M .Kapur-NK_06_288_US_R.d
Operator

Instrument

10-08-2022 12:01:30

Bruker

micrOTOF-Q 10330

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

lon Polarity

Set Capillary

Set End Plate Offset
Set Collision Cell RF

Positive
4500 V
-500 V
600.0 Vpp

Set Nebulizer
Set Dry Heater
Set Dry Gas
Set Divert Valve

0.4 Bar
180 °C
4.0 /min
Source

Intens.
x107

2.5
z0] N G
157
1.0

0.57

e eeeen e

A

P
N

OsNH
CO,'Bu

Me SN

(3f) Soo'Bu

01 02

07 Time [min]

[— TIC +AI MS

379.1008

ot— it

453.1841

]

509.2465

+MS, 0.5min #31

633.0890
i ?3?.§SOD

350 400

450

500

"550 " 600

650 700 miz

Intens.
x10°7
0.8

0.6
0.4+
0.2
0.0

509.2465

510.2494

+MS, 0.5min #31

511.2519

3000+
509.2446

2000

1000+

510.2480

C29H33FN205, M+nH ,509.25

911.2513

0= —
509.0 509.5

" 510.0
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511.0 5115 miz

Bruker Compass DataAnalysis 4.0

printed:

10-08-2022 12:03:14
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Display Report

Analysis Info
Analysis Mame

Acguisihon Date

O:\Datanew user data 2021'0ci-2021'22-0cf\Prof.M_Kapur-MK-06-296U5.d

1022/2021 10:47:56 AM

Method funa mix_low Mew.021117.m Operator RUCHI
Sample Mame ME-06-286U5 Instrument macrOTOF-C Il 10330
Commeant
Acquisition Paramefer
Saurce Typsa =] lan Polanty FPasitive Sel Mebulizer 0.4 Bar
Focus Mot active Set Capillary 4500 W Set Dry Healer 160 "G
Soan Bagin 50 m'z Setend Flate Offzsl =300 v Set Dry (a8 4.0 Kmin
Scan End 3000 m'z Sel Caollizion Call RF 100.0 ¥pp Sel Divert Valve Wasta
inkens. Prof ML Eapur-NE-06-29605.0. TG +All s
*107]
- N
1.5 - . ] _
B | N
i NH
| ° CO,Bu
1.0 | Me SN
1 (39) Noo0'Bu
0.5 b Br
\ A
wmw————r————+r 7
(R 02 0.3 0.4 0.5 0.8 0.7 0.6 Tieme [min|
inbers. +MZ, 0.2-02min M10-11)
11055_ 583.1468
144.06ES
q4
d41.0301
Z
1161.3024
2742740
7B1.44BE
o4 i FTa I | . 4.‘1] L_.l. 'l T B:H?Egﬁ i L i
200 400 B0 B0 1000 1200 mz
hterras.l' wMIE, 0.2 2min M10-17)
R I 1l
1 h
3 ! H
| [
2 I i
[ | 57101642 [ 5721654
13 | |I II-‘.II | |I |'n"..
FER 5608.5956 N 570.5048 _f' W 571.5855 N 572 5044 5?3;_1591
500 CZOH3IBINE05. MenH G687
a9 16 571.1627
EE 55".1'"45 n
i
1500 i I
1000 Il |
i 5701678 I 572 1653
a0 - /N [ M 573.1602
| |
5690 589.5 5700 570.5 57M.0 5715 5720 5725 573.0 miz
Bruker Compass Datafnahysis 4.0 printed: 10722/2021 4:459:25 PM Page 1 aof 1
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Display Report

Analysis Info Acquisition Date  10-08-2022 12:04:10
Analysis Name D:\Data\USER DATA 2022\AUG2022\10-08-2022\Prof.M.Kapur-NK_06_301_US.d

Method tune_wide.m Operator Bruker

Sample Name  NK_06_301_US Instrument micrOTOF-Q 10330
Comment

Acquisition Parameter

Source Type ESI lon Polarity Positive Set Nebulizer 0.4 Bar
Focus Not active Set Capillary 4500V 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

2.0
1.5 0
1.0]

0.5

0.0

02 ‘ 04 ' 06 ‘ 08 ' 10 ' " Time [min]
[ TICc +AIMS |

Intens. +MS, 0.8min #47]
x105

44 531.2859

475.2236

401.1506
] 618.3531

o] W b 6183531 o o S

400 500 600 700 800 900 1000 miz

Intens. +MS, 0.8min #47
44 531.2859

24 532.2886
1 533.2912
C32H38N205, M+nH ,531.29

3000

20001 531.2853

1000+ 532.2887
533.2920

0 — > —— — —— T — 71— T — T
531.0 5315 532.0 5325 533.0 5335 m/z

Bruker Compass DataAnalysis 4.0 printed: ~ 10-08-2022 12:05:47 Page 1 of 1
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Display Report

Analysis Info Acquisition Date  15-07-2022 12:38:40
Analysis Name D:\Data\USER DATA 2022\JULY2022\15-07-22\Dr.M.Kapur-NK_06_237.d

Method tune mix_low.New.021117.m Operator Bruker

Sample Name  NK_06_237 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  -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]

1.251 —

1004 . 4 AN P
0.751 AN "o, By
0.501

0.251 — -

T L e S L S B S S B B S S O S B B B S S [ S S B S R S S

'0.05' 0.10 0.15 0.20 0.25 0.30 035 0.40 045 Time [min]

[ TIC +AIMS |

Intens. ] +MS, 0.1min #6
x108

303.0948
1.0

0.8
495.2295

0.6

0.4+

145.0773
0.2

1 901.5218
0.0L—14 L. L L. L[L.L L Lk | L N .573‘97:19 km?'?ms N RN ‘ i ‘
200 400 600 800 1000 1200 m/z

Intens.] +MS, 0.1min #6
x106]

075] 4952205
0.503
0.25] 496.2313

497.2344
C28H31FN205, M+nH ,495.23

0.00+
30001

20001 495.2290

1 ODOi 496.2323

497.2357
49525 49550 49575  496.00 49625 49650 49675  497.00  497.25  497.50 m/z

Bruker Compass DataAnalysis 4.0 printed:  15-07-2022 12:40:10 Page 1 of 1

S61



orr—
o=

55 T—
S9T—

PET—

ogez—

[332
gmwv
15k

BE'P
:mn/

mﬂmw.
ET'S

vy
e
are
Fays
BT
B
1EL
9E Y
BE'Y
BEY
(s
Eb'L
bre
S

bae
554
95y
B85
65
are

8r'e

S48
9 mV.
¢88
ag mw

686—

NK-06-402-Us-1H-500MHz-CDCI3

9B
8re—"

S4B
948"

£8B=
888"

7.0

71

7.3

74

8.3

8.4

T
8.5

Fose

Foss

By

Fase

Feae

—Ym:u
80'F
PET

80
480
= E6D

e

e

Mlm_“:

Foor
Freo

waaﬁ

9.0 85 8.0 75 70 65 60 55 50 45 40 35 30 25 20 15 10 05 00
f1 (ppm)

9.5

10.0

0.5

€941
0 EN.
9z £z

89 mNW
52 92—
5 92

meE—

16 19—

PEZL—

508 —

BL9IT
EEGIT
ag'Ter
EQTEL
E9'EET
(43733
LELET
fTas
£06ET
LTOET
ETELH
0bZET
9GEET
BPPET
9E'SET
aT9EIE
EhmT\m
85'3ET

E.GEW
09761

60'8pT—

60997~
et

S62

-10

10

20

00'Bu
(3j)
50 40 30

60

70

200 190 180 170 160 150 140 130 120 110 _ 100 _ 90 80
f1 (ppm)

NK-06-402-US-13C-500MHz-CDCI3

210




Display Report

Analysis Info Acquisition Date  15-07-2022 12:33:44
Analysis Name  D\Data\USER DATA 2022JULY 20221 5-07-22\Dr M. Kapur-NE_06_402 US.d
Method tune mix_low Mew 021117.m Operator Bruker
Sample Mame  NK_06_402 US Instrumant micrOTOF-0 10330
Commment
Acquisition Parameter
Source Type ESI lon Polarity Positive Set Mebulizer 0.4 Bar
Focus Mot active Sat Capillary AG00 W Set Dry Heater 180 °C
Scan Begin 50 miz Set End Plate Offset  -500 W Set Dry Gas 4.0 l'min
Secan End 3000 miz Set Collision Cell RF 1000 Vpp Set Divert Valwe Source
Intens.
%107
] o
1,251

00
Lt Y ., N OO'Bu |
b . / ", S
“
R ‘\- P

0.75
050 N

0.25 —

L R T T T ‘030 | 035 040 045  Time [min]

[— TIC Al MS |

Intans. - +MS, 0. 1min #8
#1087

s 435 1936
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0.757

1450774
0.507 62,1264

0.25] { l ‘ 558 3684
] L|.I 1 VI llll. .“63'59,4?

000 —beeabob, y . .
200 400 00 a00 1000 1200 1400 miz

Intans. | +MS, 0, 1min #8
%108

] 571.3175
1.0 I

e A 5723192
; ] | b ,"n

o0 ] [ i E
30007

5733233
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Display Report

Analysis Info Acquisition Date  10-08-2022 16:09:29
Analysis Name D:\Data\USER DATA 2022\AUG2022\10-08-2022\Dr.M.Kapur-NK_06_260.d
Method tune mix_low.New.021117.m Operator Bruker
Sample Name  NK_06_260 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  -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.
x1077 X
| 7
1.09
° NHCOZ‘BU
0.8 Me N
(4a) “OH

0.6
0.4
0.2
01 02 03 04 05 06 07 08 Time[min]
[— TIC +AllMS |
Intens. ] +MS, 0.1-0.9min #(7-54)
x109]
31 145.0786
1 363.1370
21 201.0567
] 105.0716
1 419.1989
{ 0491133 301.1345
U.--w-‘\l‘-{-TmL -hw‘v—l—v—'—v—'—v—'—'—'—v—vﬁ—'—'—v—v—'ﬁ-k‘vh-\l--wh-w“-w|-|w---|r‘-v
50 100 150 200 250 300 350 400 450 500 550  miz
Intens. | +MS, 0.1-0.9min #(7-54)
x105;
1.0 419.1989
0.59
] 420.2022
1 /\ 421.2092
0.0 C25H26N204, M+nH ,419.20
30007 419.1965
20004
1000 420.1999
o] /\ 421.2032
"4185 4190 4195 4200 4205 4210 4215 miz
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Display

Report

Analysis Info Acnuisition Date  11-08-2022 11:51:17
Analysis Name DA\Data\USER DATA 20223AUG2022111-08-2022Prof M Kapur_MK_07_12.d
Method tune_wide APCI_23.06.m Operator Bruker
Sample Namea  NK_07_12 Instrumaent micPOTOF-0 10330
Comment
Acquisition Parameter
Source Type Multi Mode lon Polarity Positive Set Nebulizer 2.0 Bar
Focus Mot active Set Capillary 2500 Set Dry Heater 200 °C
Scan Begin 50 miz Set End Plate Offset  -500 W Set Dry Gas 5.0 'min
Scan End 3000 méz Set Collision Call RF 300.0 Vpp Set Divert Vale Waste
Intans.
x108] OH
& ' Z
| f
| N CO,'Bu
B P!
- 4 | /N
f ~, [ | A (4b)
4 | '. |. -_.-'
) \ { |
| | B HEEE
2 ! < | IIII 5 | e o I._./ —
\. j %, Ry i e
g e 10 o 16 18 Time [min|
— TIC +All MS |
Intens. | +5, 1.dmin #B85
5000
1 433.2122
4000
449, 2086
5000
4373147
2000+
41081611
1000
D: A f A X iy i\ P bl L e oy 3 A o't " Al i
420 425 430 435 440 445 miz
Inbans._ +M5, 1.dmin #85
G000
] 4332122
4000 n
4 | III
2000 v
] / 4342145
] C26H2BMN204, M+nH 43321
3000
] 4332122
2000 ."I.l"
] .' ".I
1000 o 434.2155

43250 43275

T 43300 43325 43350

T43375 43400 43435 43450 43475 miz
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Display Report

Analysis Info
Analysis Name
Method
Sample Name
Comment

Acquisition Date
D:\Data\NEW USER DATA 2022\Jan-2022\07-jan-2022'Prof.M.Kapur-NK-07-09.d
tune mix_low.New.021117.m Operator
NK-07-09 Instrument

1/7/2022 4:34:23 PM

RUCHI
micrOTOF-Q Il 10330

Acquisition Parameter

Source Type
Focus

Scan Begin
Scan End

ESI

Not active
50 miz
3000 m/z

lon Polarity

Set Capillary

Set End Plate Offset
Set Collision Cell RF

Positive
4600 V
-500V

Set Mebulizer
Set Dry Heater
Set Dry Gas

0.4 Bar
180 *C
4.0 l/min

100.0 Vpp Set Divert Valve Source

Intens
x107 |
104 |
0.8+ |
0.6

0.4

0.2

Prof.M.Kapur-NK-07-09.d: TIC +All MS;
/ OH

| Me’

(4¢)

" 01 " 02

" Time [Iminl]

Intens. ]
X105

+MS, 0.3min #19|
201.0560

279.0939 455.1976

587.1143

n.l.l il

l .,ikp A Ulihl,

200

400

600

800

1000

1200

m/z

Intens.J
x10%3
1.[}0—;

0.753
0.507
0.25
0.001

4551976
A
[
I| \
A
4549337 K

456.2007

N\

+MS, 0.3min #19|

457.2025

25007
zoooé
1500
10004
5003
0:

455.1941

456.1975

A\

C26H28N204, M+nNa ,455.19)

457.2008

" 4550 "456.5

"456.0

"456.5

"457.0 "457.5 "458.0 miz

Bruker Compass DataAnalysis 4.0

printed:

1/7/2022 4:35:45 PM
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Display Report

Analysis Info Acquisition Date  05-12-2022 15:54:39
Analysis Name D:\Data\USER DATA 2022\DEC\05-12-2022\Prof M K apur-NK-07-03-R.d

Method tune mix_low.New.021117.m Operator Bruker

Sample Name  NK-07-03-R 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
Intens. |
x108]
67
5
4
37
23
17
01 02 03 04 05  Time [min]
— TIC +All MS |
Intens. +MS, 0.5min #27
X105
] OH
201.0528
3 279.0923 Me /
] ' i CO2Et
1 N
4 ‘d
2 ™ (4d)
] 413.1461
1,
] 145.0721 l‘ h l
0-..‘ .,,.L‘.L LL poakis .I];l.dll food Llr].. PR S ek Lt. I — , — 61'0‘.25'59O , , i
100 200 300 400 500 600 miz
Intens. +MS, 0.5min #27
X109
1.59
] 413.1461
1.04
0.5§ 414.1482
] 415.1526
0.01 C23H22N204, M+nNa ,413.15
3000+
] 413.1472
2000
10003 414.1505
o VAN 415.1539
4120 4125 | 4130 4135 4140 4145 4150 4155  miz
Bruker Compass DataAnalysis 4.0 printed:  05-12-2022 15:58:11 Page 1 of 1
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Display Report

Analysis Info Acquisition Date  12/20/2021 1:23:03 PM
Analysis Name  D:\Data\new user data 2021\Dec-2021\20-dec\Prof.M.Kapur-NK-07-06_1-B,4_01_10570.d
Method hrlems-20 sept.m Operator RUCHI
Sample Name  Prof.M.Kapur-NK-07-06 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 miz Set End Plate Offset -500 vV Set Dry Gas 6.0 I/min
Scan End 3000 m/z Set Collision Cell RF 130.0 Vpp Set Divert Valve Waste
\HTEHE‘:?-: Prof.M.Kapur-NK-07-06_1-B,4_01_10570.d: TIC +All MS
X107
159
1.0
0.55 (\\
\me%_: Prof.M.Kapur-NK-07-06_1-B.4_01_10570.d: UV Chromatogram, 200-400 nm
[mAU]3
x1045
03—
1 2 3 4 5 6 7 Time [min]
200 220 240 260 280 300 320 340 360 Wavelength [nm
Intens.] UV, 4.0-4.4min #(2381-2583),
[mAU; OH
2001 Me 7
100% HN™ "0~
03 2 N
\ntenss.: ) +MS, 4.0-4.4min #(241-260)
X1 02 1 201.0577 (ae)
3 497.2434
17
] l 831.1933 n L 605.2997 971.4870
0 r L - e r 1 . Y " r i -
200 400 600 800 1000 m/z
Intens. +MS, 4.0-4.4min #(241-260)
x1083 4972434
1.0]
0_55 498.2455
] 499.2504
0.07
25003 C29H34N204, M+nNa 497 24
20007 497.2411
15003
1000; 498.2444
5003 499.2478
497.25 49750 49775 49800  498.25 49850 49875 49900 49925 49950 miz
Bruker Campass DataAnalysis 4.0 printed: 12/20/2021 2:14:52 PM Page 1 of 1
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Display Report

Analysis Info
Analysis Name

Method

Sample Name

Comment

Acquisition Date 03-11-2022 12:34:14
D:AData\USER DATA 2022\Nov-2022103-11-2022\Prof. M.Kapur-NK_06_625_R-1.d
tune_wide _APCI_23.06.m Operator Bruker

NK_06_625_R-1 Instrument micrOTOF-Q 10330

Acquisition Parameter

Source Type
Focus

Scan Begin
Scan End

Multi Mode
Not active
50 m/z
3000 m/z

2.0 Bar
200 °C
5.0 I/min
Source

Set Nebulizer
Set Dry Heater
Set Dry Gas
Set Divert Valve

Positive
2500 V
-500 V
600.0 Vpp

lon Polarity

Set Capillary

Set End Plate Offset
Set Collision Cell RF

Intens.
x107
1.1

1.0+

0.9

0.81

Prof M.Kapur-NK_06_625_R-1.d: TIC +All MS

T T T T T T T T T T T T T T T T T T T T T T T T T T T

Tlimel[minl]

Intens.]
x105

2.51

2.0

1.5

1.09

0.5

+MS, 0.1min #(6)

359.1367

377.1474

327.1107
399.1302

532.3937

—

i 492.3627
L " L ! "

0.0

" 250

438.2879
" 300 350 400 450 " 500 550 " miz

Intens.{
%105

1.0
0.5

0.0

+MS, 0.1min #(6)

377.1474

378.1507
379.1548

3000+

2000

10004

C22H20N204, M+nH ,377.15

377.1486

378.1529

379.1563

Bruker Compass DataAnalysis 4.0

377.0 3775 " 3780 3785 379.0 miz

printed:  03-11-2022 12:35:38 Page 1 of 1
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Display Report

Analysis Info Acquisition Date  1/7/2022 4:36:40 PM
Analysis Name  D:\Data\NEW USER DATA 2022\Jan-2022\07-jan-2022\Prof.M.Kapur-NK-07-11.d

Method tune mix_low.New.021117.m Operator RUCHI

Sample Name  NK-07-11 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 miz 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
Intens. Prof.M.Kapur-NK-07-11.d: TIC +All MS
x108]
4_
3-
2]
1_
T o os or o5 o 'TiFnefmin']
Intens. +MS, 0.2-0.3min #(14-16)
x109 381.1823
G_
OH
149.1085
4 =
HN Oo O'Bu
N
o] ‘d
X (49)
0 I‘.L L Ll 14‘1 y {L . : : : - .
200 400 600 800 1000 1200 1400 1600 m/z
lnlens4_ +MS, 0.2-0.3min #(14-16)
x10 455.1942
1.04
0.57 456,1986 457.2101
0.0
2500 C26H28N204, M+nNa ,455.19
20001 455.1941
15004
10004
456.1975
500
0 457.2008
"4550 | 4555 4860 "4565 4570 4575 mz
Bruker Compass DataAnalysis 4.0 printed: 1/7/2022 4:37:59 PM Page 1 of 1
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Display Report

Analysis Info Acquisition Date  11/17/2021 3:59:18 PM
Analysis Name  D:Data\new user data 2021\Nov-2021\17-Nowv\Dr.M.Kapur-NK-06-327R-2.d

Method tune mix_low.New.021117.m Operator RUCHI

Sample Name  NK-06-327R-2 Instrument micrOTOF-Q Il 10330
Comment

Acquisition Parameter

Source Type ESI lon Polarity Positive Set Nebulizer 0.4 Bar
Focus Not active Set Gapillary 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 Gollision Gell RF 100.0 Vpp Set Divert Valve Waste

ImensT. Dr.M.Kapur-NK-06-327R-2.d: TIC +All MS|
x1077
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Display Report

Analysis Info Acquisition Date  11-08-2022 11:59:33
Analysis Name D:\Data\USER DATA 2022\AUG2022111-08-2022\Prof M KAPUR-NK-06-338-R.d

Method tune_wide _APCI_23.06.m Operator Bruker

Sample Name  NK-06-338-R Instrument micrOTOF-Q 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 /'min
Scan End 3000 m/z Set Collision Cell RF 100.0 Vpp Set Divert Valve Waste

Intens. ]
x106]

4
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—— TIC +All MS |
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Display Report

Analysis Info
Analysis Name
Method
Sample Name
Comment

tune mix_low.New.021117.m
NK_06_328 R2

Operator
Instrument

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

Positive
4600V
-500 V
100.0 Vpp

lon Polarity

Set Capillary

Set End Plate Offset
Set Collision Cell RF

Set Nebulizer
Set Dry Heater
Set Dry Gas
Set Divert Valve

Acquisition Date 08-08-2022 11:52:40
D:\Data\USER DATA 2022\AUG2022\08-08-2022\Prof.M.Kapur-NK_06_328_R2.d

Bruker

micrOTOF-Q 10330
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180 °C
4.0 I/min
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Display Report

Analysis Info Acquisition Date  06-12-2022 11:50:08
Analysis Name D:\Data\USER DATA 2022\DEC\06-12-2022\Prof M Kapur-NK-07-07.d

Method tune mix_low.New.021117.m Operator Bruker

Sample Name  NK-07-07 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  -500 V Set Dry Gas 4.0 I/min
Scan End 3000 m/z Set Collision Cell RF  300.0 Vpp Set Divert Valve Waste

Intens,:
x107]
3.0; OH
2.5 Me >
2.0§ HN™ 002 Ng
1.5]

10] (4k)

0.57

0.0 : ; : . ; . .
0.2 0.4 0.6 0.8 1.0 1.2 Time [min]

—— TIC +AllMS |
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525.2706
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301.0735
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2000
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0 7+ —r——
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Display Report

Analysis Info Acquisition Date  01-03-2023 11:51:29
Analysis Name D:\Data\USER DATA 2023\Feb\01-03-2023\Prof M Kapur-NK-09-18A.d

Method tune_low_Jan23.m Operator Bruker

Sample Name  NK-09-18A Instrument micrOTOF-Q 10330
Comment

Acquisition Parameter

Source Type ESI lon Polarity Positive Set Nebulizer 0.8 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 7.0 I/min
Scan End 3000 m/z Set Collision Cell RF  150.0 Vpp Set Divert Valve Waste
Intens.
x107]
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3
2]
1]
G’ T T T T T T T T T T T T
0.2 0.4 0.6 0.8 1.0 Time [min]
—TIC +AIlMS |
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0.75 N HN 0O C02 u
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0,00 bt e LU AR sl el i
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x1067
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1.04
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0.5
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1 C23H26N204S, M+nNa ,449.15
3000
20005 449.1505
1000 450.1539
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Display Report

Analysis Info Acquisition Date  11-04-2023 11:39:15
Analysis Name D:\Data\USER DATA 2023\April\11-april\Prof.M.Kapur-NK-10-7-BP_1-A,2_01_645.d

Method HRLCMS-20 Sept.m Operator Bruker

Sample Name  Prof.M.Kapur-NK-10-7-BP Instrument micrOTOF-Q 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
|n;e1|:)s_j' Me O Prof.M.Kapur-NK-10-7-BP_1-A,2_01_645.d: TIC +All MS
41 H
x_CO,Bu Siisaec eIy
2 :
N (7) SESsssauRane eI
Intend Prof.M.Kapur-NK-10-7-BP_1-A,2_01_645.d: UV Chromatogram, 200-400 nm
[mAU]
x1057
1.0 .
S EEuas el
0.57 HEEd Pl
0.01—— . ——— e — . T
1 2 3 4 5 Time [min]
200 220 240 260 280 300 320 340 360 Wavelength [nm
Intens. UV, 4.3-4.5min #(2582-2661),
[mAU3
2000
15001
1000
5001
Intend +MS, 4.4-4.5min #(259-266),
%1083
1.0 237.0761
0.5 2330464 275.1283 2930672
. 24??60? 261.1480  269.0669 \
0.0 . . — ; + o~
230 240 250 260 270 280 200 300 miz
Intt&}ns‘:i +MS, 4 4-4 5Smin #(259-266),
X0%] 261.1480
6
4.
2 262.1509 263.0806
. AN e
] C16H2003, M+nH ,261.15
2000 261.1485
1000
262.1519
0 A% 263.1552
26100 26125 26150 26175 26200 26225 26250 26275  263.00  263.25 miz
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O NHQ

Me O
Co(acac), (20 mol%) AQ
4 AgOAc (50 mol%) N~
Me H/D + Z COZ Bu - H
Y TBHP (3 equiv.) Eo,/Bu
N DCE, 60 °C, 20 min.
1la=H
1a'=D (2a) (3a) OOBu
kH/kD =1.66
NK-06-620-1H-500MHz-CDCI3

(by NMR (competition experiment)
| Peak used for characterization |
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8. Detection of intermediates by mass spectrometry

B
~Z
N
OsNH
CO,Bu
Me H /\n/ 2
\P3
(1a) (2a)

Analysis Info

Co(acac), (10 mol%)
AgOAc (50 mol%)

Me O
Me O
N N
TBHP (3 equiv.) Co—nie Co-N
| acac\ /

DCE, 60 °C, 20 min. acac tBuOZC/

ESI-HRMS for C
calcd. [M+H]* 419.0800
found [M+H]* 419.0790

ESI-HRMS for E
calcd. [[M+H]* 559.1638
found [[M+H]* 559.1651

Display Report

Acquisition Date  18-08-2022 10:30:04

Analysis Name D:\Data\USER DATA 2022\AUG2022\18-08-2022\Dr.M.Kapur-NK-06-629.d

Method tune_wide.m Operator Bruker
Sample Name  NK-06-629 Instrument micrOTOF-Q 10330
Comment
Acquisition Parameter
Source Type ESI lon Polarity Positive Set Nebulizer 0.4 Bar
Focus Not active Set Capillary 4500 vV Set Dry Heater 180 °C
Scan Begin 50 miz Set End Plate Offset  -500 V Set Dry Gas 4.0 l/min
Scan End 3000 miz Set Collision Cell RF  600.0 Vpp Set Divert Valve Source
Intens. Dr.M.Kapur-NK-06-629.d: TIC +All MS
x107
3 B Me o}
\.\ - - — ~
- AN N
\ \ A
5] Co—Na ,
acac
14
\\
\\ \\ o
0 T T T T r T P T
0.1 02 0.3 0.4 05 0.6 0.7 0.8 0.9 Time [min]
Intens. +MS, 0.1-0.7min #(3-41)
%1068
101 559.1657
0.8
639.0963
o6 | |
Peak used for characterization 1117.3232
0.4
] 1225.2214
02 779.1770
0.04 Luda Ll. wl N Y N Y
200 400 600 800 1000 1200 1400 1600 miz
Intens.] +MS, 0.1-0.7min #(3-41)
x10%
24 419.0790
1 4200838
421,0855
0 C22H19CoN203, M+nH ,419.08|
30007
2000] 419.0800
10004
420.0834
o] 421.0867
41900 41925 41950 41975 42000 42025 42050 42075 42100  421.25 miz
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Display Report

Analysis Info Acquisition Date  18-08-2022 10:30:04
Analysis Name D:\Data\USER DATA 2022\AUG2022\18-08-2022\Dr.M.Kapur-NK-06-629.d

Method tune_wide.m Operator Bruker
Sample Name  NK-06-629 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 lI/min
Scan End 3000 m/z Set Collision Cell RF  600.0 Vpp Set Divert Valve Source
Intens.
x107
3—\/ﬁ‘\
21 \ i \
/ / \
] \ i
\ / \ /\\
] \ /
1 \ / \\ / \
\ /
\ / /
/ /
/
\/ /
0.1 0.2 0.3 04 0.5 0.6 0.7 0.8 Time [min]
[—TIC +AIMS |
Intens._ +MS, 0.6min #38
x105
5l 559.1651 Me O
] N
4 C'o~N
403.0496 t8uo.c Hacack /
3.
21 491.2539 639.0048
14
] 699.2466 7791775 948.6047
% O LTI 1 L P L VI 51TV R s TN (s O
400 500 600 700 800 900 1000 m/z
Intens. +MS, 0.6min #38
x1054
559.1651
4_
560.1681
2-
0 559.4222 559.7492 01408
1 C30H31CoN205, M+nH ,559.16
559.1638
2000+
10004 560.1671
561.1705
0+ P e s e T T Py T —— T
559.00 559.25 559.50 559.75 560.00 560.25 560.50 560.75 561.00 561.25m/z
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9. X-ray diffraction structural analysis data of 4j

Sample preparation: 5 mg of 4j (colorless solid) was taken in a 10 mL beaker and dissolved in
minimal 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 E1: Crystal data and structure refinement for 4j

Identification code 4j

Empirical formula C25H24N204
Formula weight 416.46
Temperature/K 140.00
Crystal system triclinic
Space group P-1

alA 8.8175(6)
b/A 10.9007(8)
c/A 11.0914(9)
a/° 91.044(3)
B/° 101.160(2)
y/° 98.536(2)
Volume/A3 1033.11(13)
V4 2
pcalcg/cm3 1.339
wmm-1 0.091
F(000) 462.5
Crystal size/mm3 1x0.8x0.6

Radiation

Mo Ka (A =0.71073) 20
range for data collection/®
3.741059.2
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Index ranges

Reflections collected

Independent reflections

Goodness-of-fit on F2
Final R indexes [[>=2c (1)]
Final R indexes [all data]
Largest diff. peak/hole
Identification code
Empirical formula
Formula weight

Temperature/K

-12<h<12,-15<k <15, -
15<1<15

35615

5759 [Rint = 0.0884, Rsigma
=0.0573]

Data/restraints/parameters
1.042

R1 =0.0548, wR2 = 0.1300
R1=0.0768, wR2 = 0.1475
e A-30.48/-0.31

4

C25H24N204

416.46

140.00

Fig. E1. X-ray structure of tert-butyl (E)-4-hydroxy-2-(1-(quinolin-8-ylcarbamoyl)-5,6,7,8-
tetrahydronaphthalen-2-yl)but-2-enoate (4j) (ORTEP view at 50% ellipsoidal probability).
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