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1. Supplementary reactions and control experiments.

1.1. Transformation of compound 13 into 15

BocN BocN
1. LiCl, NaBH, O
Meozc—O,l/ THF, EtOH, rt, 18h TBDPSO

X A
NBn 2. imidazole, TBDPSCI NBn
DMF, rt, 18h

@) 0]

13 15

13 (190 mg, 0.41 mmol, 1 equiv.) in THF (1 mL) was successively treated by LiCI (52 mg, 1.23
mmol, 3 equiv.) and NaBH4 (47 mg, 1.23 mmol, 3 equiv.). EtOH (2.1 mL) was then added and
the mixture was allowed to stir at rt overnight. The conversion was checked by TLC. The
reaction was quenched upon addition of water. The crude product was extracted with EtOAc,
concentrated, dried over Na;SO4 and used in the next step without further purification.

The crude was taken up in DMF and treated by imidazole (42 mg, 0.62 mmol, 1.5 equiv.) and
TBDPS-CI (0.11 mL, 0.41 mmol, 1 equiv.) overnight at rt. The conversion was checked by
TLC. The reaction was quenched upon addition of water. After extraction with EtOAc, the
organic layer was dried over Na;SQs. The crude product was purified on SiO> using
hexane/EtOAc: 9/1 to 7/3 to afford a white solid (132 mg, 49% yield) whose spectral data
matched those of 15.

1.2. Reaction of 1a with 5 equiv. 2b

NiBr,.glyme (5 mol%) Boc

Br 4,4"dtbbp (5 mol%)
= Eoc Mn (2 equiv.), KI (1 equiv.)
NBn + — - X
4-ethylpyridine (1 equiv.)
0 OTs DMA, 80°C, 18h NBn

1a 2b 5 O
(1 equiv.) (5 equiv.)

A sealed tube was charged with 1a (50 mg, 0.159 mmol, 1 equiv.), NiBr:.glyme (2.5 mg,
0.00795 mmol, 0.05 equiv.), 4,4’-di-tert-butyl-2,2’-dipyridyl (2.1 mg, 0.00795 mmol, 0.05
equiv.), potassium iodide (26 mg, 0.159 mmol, 1 equiv.) and manganese (17.5 mg, 0.318 mmol,
2 equiv.) and was purged with argon. A solution of 2b (283 mg, 0.795 mmol, 5 equiv.) in DMA
(0.8 mL) was then added followed by 4-ethylpyridine (18 uL, 0.159 mmol, 1 equiv.). The tube
was sealed and the resulting mixture was stirred at 80°C for 18 hours. Completion of the
reaction was checked by TLC (hexane/EtOAc = 6/4). After cooling down to room temperature,

the mixture was filtered over a pad of celite and rinsed with acetonitrile. After evaporation, the



crude was purified over SiO> using hexane/EtOAc = 8/2 to 6/4 as eluent affording 5 (27 mg,
41% yield) and biaryl 4 (7 mg, 19%).

1.3. Reaction of 1a with 1 equiv. 2b

NiBr,.glyme (5 mol%) Eoc
4,4 dtbbp (5 mol%)

Br.
= Eoc Mn (2 equiv.), KI (1 equiv.)
NBn + — - =
4-ethylpyridine (1 equiv.)
o} OTs DMA, 80°C, 18h NBn

1a 2b 5 O
(1 equiv.) (1 equiv.)

A sealed tube was charged with 1a (108 mg, 0.344 mmol, 1 equiv.), NiBr;.glyme (5.3 mg,
0.0172 mmol, 0.05 equiv.), 4,4’-di-tert-butyl-2,2’-dipyridyl (4.6 mg, 0.0172 mmol, 0.05
equiv.), potassium iodide (57 mg, 0.344 mmol, 1 equiv.) and manganese (38 mg, 0.688 mmol,
2 equiv.) and was purged with argon. A solution of 2b (122 mg, 0.344 mmol, 1 equiv.) in DMA
(1.7 mL) was then added followed by 4-ethylpyridine (39 uL, 0.344 mmol, 1 equiv.). The tube
was sealed and the resulting mixture was stirred at 80°C for 18 hours. Completion of the
reaction was checked by TLC (hexane/EtOAc = 6/4). After cooling down to room temperature,
the mixture was filtered over a pad of celite and rinsed with acetonitrile. After evaporation, the
crude was purified over SiO> using hexane/EtOAc = 8/2 to 6/4 as eluent affording 5 (30 mg,
21% yield) and biaryl 4 (30 mg, 37%).

1.4. Reaction of 1a with 3 equiv. 2b and 20 mol% NiBr:.glyme and 4,4’-dtbp

NiBry.glyme (20 mol%) Boc
4,4-dtbbp (20 mol%)

Mn (2 equiv.), KI (1 equiv.)
A
E)\ 4-ethylpyridine (1 equiv.)
DMA, 80°C, 18h NBn

OTs

(1 equw) (3 equw)

A sealed tube was charged with 1a (50 mg, 0.159 mmol, 1 equiv.), NiBr,.glyme (9.8 mg, 0.0318
mmol, 0.2 equiv.), 4,4’-di-tert-butyl-2,2’-dipyridyl (8.5 mg, 0.0318 mmol, 0.2 equiv.),
potassium iodide (26 mg, 0.159 mmol, 1 equiv.) and manganese (17.5 mg, 0.318 mmol, 2
equiv.) and was purged with argon. A solution of 2b (170 mg, 0.795 mmol, 3 equiv.) in DMA
(0.8 mL) was then added followed by 4-ethylpyridine (18 uL, 0.159 mmol, 1 equiv.). The tube
was sealed and the resulting mixture was stirred at 80°C for 18 hours. Completion of the

reaction was checked by TLC (hexane/EtOAc = 6/4). After cooling down to room temperature,



the mixture was filtered over a pad of celite and rinsed with acetonitrile. After evaporation, the
crude was purified over SiO> using hexane/EtOAc = 8/2 to 6/4 as eluent affording 5 (28 mg,
42% yield) and biaryl 4 (13 mg, 35%).

1.5. Reaction of 1a with 1 equiv. 2¢

NiBr,.glyme (5 mol%) Boc
Br 4,4"dtbbp (5 mol%)
\ Roc Mn (2 equiv.), KI (1 equiv.)
NBn + — - AN
4-ethylpyridine (1 equiv.)
) 0S0,-2py DMA, 80°C, 18h NEBn
1a 2¢ 5 O

(1 equiv.) (1 equiv.)

A sealed tube was charged with 1a (108 mg, 0.344 mmol, 1 equiv.), NiBr;.glyme (5.3 mg,
0.0172 mmol, 0.05 equiv.), 4,4’-di-tert-butyl-2,2’-dipyridyl (4.6 mg, 0.0172 mmol, 0.05
equiv.), potassium iodide (57 mg, 0.344 mmol, 1 equiv.) and manganese (38 mg, 0.688 mmol,
2 equiv.) and was purged with argon. A solution of 2¢ (118 mg, 0.344 mmol, 1 equiv.) in DMA
(1.7 mL) was then added followed by 4-ethylpyridine (39 uL, 0.344 mmol, 1 equiv.). The tube
was sealed and the resulting mixture was stirred at 80°C for 18 hours. Completion of the
reaction was checked by TLC (hexane/EtOAc = 6/4). After cooling down to room temperature,
the mixture was filtered over a pad of celite and rinsed with acetonitrile. After evaporation, the
crude was purified over SiO> using hexane/EtOAc = 8/2 to 6/4 as eluent affording 5 (28 mg,
19% yield) and biaryl 4 (24 mg, 30%).

1.6. Reaction of 1a with 1 equiv. 2d

NiBr,.glyme (5 mol%) Boc
Br. 4,4’-dtbbp (5 mol%)
S EOC Mn (2 equiv.), KI (1 equiv.)
NBn + — - X
4-ethylpyridine (1 equiv.)
o 0S0,-3py DMA, 80°C, 18h NBn
1a 2d 5 O

(1 equiv.) (1 equiv.)

A sealed tube was charged with 1a (50 mg, 0.159 mmol, 1 equiv.), NiBr:.glyme (2.5 mg,
0.00795 mmol, 0.05 equiv.), 4,4’-di-tert-butyl-2,2’-dipyridyl (2.1 mg, 0.00795 mmol, 0.05
equiv.), potassium iodide (26 mg, 0.159 mmol, 1 equiv.) and manganese (17.5 mg, 0.318 mmol,
2 equiv.) and was purged with argon. A solution of 2d (54 mg, 0.159 mmol, 1 equiv.) in DMA
(0.8 mL) was then added followed by 4-ethylpyridine (18 uL, 0.159 mmol, 1 equiv.). The tube
was sealed and the resulting mixture was stirred at 80°C for 18 hours. Completion of the

reaction was checked by TLC (hexane/EtOAc = 6/4). After cooling down to room temperature,



the mixture was filtered over a pad of celite and rinsed with acetonitrile. After evaporation, the
crude was purified over SiO; using hexane/EtOAc = 8/2 to 6/4 as eluent affording 5 (8 mg,
12% yield) and biaryl 4 (23 mg, 31%).

1.7. Reaction of 1a with 3 equiv. 2a without KI

NiBr,.glyme (5 mol%) BocN

Br 4,4’-dtbbp (5 mol%)
~ EOC Mn (2 equiv.), @ KI X
NBn + o -
Q 4-ethylpyridine (1 equiv.) NBn

o) DMA, 80°C, 18h
OTs o
1a 2a 3
(1 equiv.) (3 equiv.)

A sealed tube was charged with 1a (50 mg, 0.159 mmol, 1 equiv.), NiBr:.glyme (2.5 mg,
0.00795 mmol, 0.05 equiv.), 4,4’-di-tert-butyl-2,2’-dipyridyl (2.1 mg, 0.00795 mmol, 0.05
equiv.) and manganese (17.5 mg, 0.318 mmol, 2 equiv.) and was purged with argon. A solution
of 2a (170 mg, 0.477 mmol, 3 equiv.) in DMA (0.8 mL) was then added followed by 4-
ethylpyridine (18 puL, 0.159 mmol, 1 equiv.). The tube was sealed and the resulting mixture was

stirred at 80°C for 18 hours. TLC only showed traces of product. 1a and 2a were recovered.

1.8. Reaction of 1a with 3 equiv. 2a with nBusNI

NiBr,.glyme (5 mol%)

B A Boc 4,4"-dtbbp (5 mol%) BocN
N Mn (2 equiv.), nBuyNI (1 equiv.) N
NBn + 4-ethylpyridine (1 equiv.) NBn
DMA, 80°C, 18h

o)

OTs o
1a 2a 3
(1 equiv.) (3 equiv.)

A sealed tube was charged with 1a (50 mg, 0.159 mmol, 1 equiv.), NiBr:.glyme (2.5 mg,
0.00795 mmol, 0.05 equiv.), 4,4’-di-tert-butyl-2,2’-dipyridyl (2.1 mg, 0.00795 mmol, 0.05
equiv.), nBusNI (59 mg, 0.159 mmol, 1 equiv.) and manganese (17.5 mg, 0.318 mmol, 2 equiv.)
and was purged with argon. A solution of 2a (170 mg, 0.477 mmol, 3 equiv.) in DMA (0.8 mL)
was then added followed by 4-ethylpyridine (18 uL, 0.159 mmol, 1 equiv.). The tube was sealed
and the resulting mixture was stirred at 80°C for 18 hours. Completion of the reaction was
checked by TLC (hexane/EtOAc = 6/4). After cooling down to room temperature, the mixture
was filtered over a pad of celite and rinsed with acetonitrile. After evaporation, the crude was
purified over SiO using hexane/EtOAc = 8/2 to 6/4 as eluent affording 3 (35 mg, 53% yield)

and and only traces amount of 4 on TLC.



1.9. Reaction of 1a with 3 equiv. 2e

NiBr,.glyme (5 mol%)
4,4-dtobp (5 mol%) BocN

Br
A Roc Mn (2 equiv.), KI (1 equiv.) N
NBn + o -
4-ethylpyridine (1 equiv.) NBn
o DMA, 80°C, 18h
| (0]
1a 2e 3
(1 equiv.) (3 equiv.)

A sealed tube was charged with 1a (40 mg, 0.127 mmol, 1 equiv.), NiBr:.glyme (2.0 mg,
0.00635 mmol, 0.05 equiv.), 4,4’-di-tert-butyl-2,2’-dipyridyl (1.7 mg, 0.00635 mmol, 0.05
equiv.), potassium iodide (21 mg, 0.127 mmol, 1 equiv.) and manganese (14 mg, 0.254 mmol,
2 equiv.) and was purged with argon. A solution of 2e (119 mg, 0.381 mmol, 3 equiv.) in DMA
(0.64 mL) was then added followed by 4-ethylpyridine (14.4 uL, 0.127 mmol, 1 equiv.). The
tube was sealed and the resulting mixture was stirred at 80°C for 18 hours. Completion of the
reaction was checked by TLC (hexane/EtOAc = 6/4). After cooling down to room temperature,
the mixture was filtered over a pad of celite and rinsed with acetonitrile. After evaporation, the
crude was purified over SiO> using hexane/EtOAc = 8/2 to 6/4 as eluent affording 3 (38 mg,
71% yield) and no biaryl 4.

1.10. Reaction with 1a and without the tosylate partner

A sealed tube was charged with 1a (50 mg, 0.159 mmol, 1 equiv.), NiBr:.glyme (2.5 mg,
0.00795 mmol, 0.05 equiv.), 4,4’-di-tert-butyl-2,2’-dipyridyl (2.1 mg, 0.00795 mmol, 0.05
equiv.), potassium iodide (26 mg, 0.159 mmol, 1 equiv.) and manganese (17.5 mg, 0.318 mmol,
2 equiv.) and was purged with argon. DMA (0.8 mL) was then added followed by 4-
ethylpyridine (18 puL, 0.159 mmol, 1 equiv.). The tube was sealed and the resulting mixture was
stirred at 80°C for 18 hours. The reaction was monitored by TLC (hexane/EtOAc = 6/4). After
cooling down to room temperature, the mixture was filtered over a pad of celite and rinsed with
acetonitrile. After evaporation, the crude was purified over SiO> using hexane/EtOAc = 8/2 to
6/4 as eluent affording biaryl 4 (3 mg, 8%) and a mixture of dehalogenated-1a : 1a : 6-iodo-
isoquinolone in a 4:62:34 NMR ratio.



1.11. Control reaction of 2a with KI

Boc

Boc
N Kl (1 equw BOC
Q DMA, 80°C Q Q
18h
OTs
2a

2a (50 mg, 0.141 mmol, 1 equiv.) and potassium iodide (23 mg, 0.141 mmol, 1 equiv) were
stirred in DMA (0.7 mL) overnight at 80°C. After cooling down to rt, water was poured in the
mixture followed by extraction with dichloromethane. The combined organic layers were
washed with brine and dried over Na,SOa. After evaporation the crude was analyzed by 'H

NMR and showed the following product distribution: 2a:2e:elimination = 0.07:1:0.17

1.12. Reactions without 4-ethylpyridine

NiBr,.glyme (5 mol%)
2

Br 4,4’-dtbbp (5 mol%) R
~ ot Mn (2equiv), KI (1 equiv) N
NBn - Re @ 4-ethylpyridine NBn

o} DMA, 80°C, 18h Ie)

1a_ 2
(1 equiv.) (3 equiv.)

General procedure :

A sealed tube was charged with 1a (1 equiv.), NiBr2.glyme (0.05 equiv.), 4,4’-di-tert-butyl-
2,2’-dipyridyl (0.05 equiv.), potassium iodide (1 equiv.) and manganese (2 equiv.) and was
purged with argon. A solution of tosylate (3 equiv.) in DMA (0.2 M with respect to
isoquinolone) was then added. The tube was sealed and the resulting mixture was stirred at
80°C for 18 hours. Completion of the reaction was checked by TLC (hexane/EtOAc = 6/4).
After cooling down to room temperature, the mixture was filtered over a pad of celite and rinsed
with acetonitrile. After evaporation, the crude was purified over SiO> using hexane/EtOAc =

&/2 to 6/4 as eluent.

Following the above general procedure with 2a, N-Boc-3-tosyloxypyrrolidine and N-Boc 4(R)-

tosyloxy L-proline methyl ester respectively, the following products were obtained :

BocN BocN BocN
MeOzC'O
X A A
NBn NBn CQ\IBn
(0]

o) o]
3:87% (58 mg) 7:70% (45 mg) 13: 81% (60 mg)



1.13. Reactions with (R)-23 and (5)-23

NiBry.glyme (5 mol%)
4,4'-dtbp (5 mol%)

BocN
Br X TsO, Mn (2 equiv.)
y Kl (1 equiv.
NBn - U (1eq . .) A
N 4-ethylpyridine NBn
0 Boc (1 equiv.)

DMA, 80°C, 18h (0]
1a (R)-23 7:79%
(3 equiv.) complete racemization

A sealed tube was charged with 1a (50 mg, 0.159 mmol, 1 equiv.), NiBr:.glyme (2.5 mg,
0.00795 mmol, 0.05 equiv.), 4,4’-di-tert-butyl-2,2’-dipyridyl (2.1 mg, 0.00795 mmol, 0.05
equiv.), potassium iodide (26 mg, 0.159 mmol, 1 equiv.) and manganese (17.5 mg, 0.318 mmol,
2 equiv.) and was purged with argon. A solution of (R)-23 (163 mg, 0.477 mmol, 3 equiv.) in
DMA (0.8 mL) was then added followed by 4-ethylpyridine (18 pL, 0.159 mmol, 1 equiv.).
The tube was sealed and the resulting mixture was stirred at 80°C for 18 hours. Completion of
the reaction was checked by TLC (hexane/EtOAc = 6/4). After cooling down to room
temperature, the mixture was filtered over a pad of celite and rinsed with acetonitrile. After
evaporation, the crude was purified over SiO2 using hexane/EtOAc = 8/2 to 6/4 as eluent
affording 7 (51 mg, 79% yield) with complete racemization as determined by chiral SFC

analysis.

NiBry.glyme (5 mol%)
4,4'-dtbp (5 mol%)

BocN
Br. x TsO, '\}QT ((12 equ_iv.))
}\—/\ equiv.
NBn + q, - =
N 4-ethylpyridine NBn
O Boc (1 equiv.)

DMA, 80°C, 18h (0]
1a (S)-23 7:75%
(3 equiv.) complete racemization

A sealed tube was charged with 1a (50 mg, 0.159 mmol, 1 equiv.), NiBr:.glyme (2.5 mg,
0.00795 mmol, 0.05 equiv.), 4,4’-di-tert-butyl-2,2’-dipyridyl (2.1 mg, 0.00795 mmol, 0.05
equiv.), potassium iodide (26 mg, 0.159 mmol, 1 equiv.) and manganese (17.5 mg, 0.318 mmol,
2 equiv.) and was purged with argon. A solution of (5)-23 (163 mg, 0.477 mmol, 3 equiv.) in
DMA (0.8 mL) was then added followed by 4-ethylpyridine (18 pL, 0.159 mmol, 1 equiv.).
The tube was sealed and the resulting mixture was stirred at 80°C for 18 hours. Completion of
the reaction was checked by TLC (hexane/EtOAc = 6/4). After cooling down to room
temperature, the mixture was filtered over a pad of celite and rinsed with acetonitrile. After

evaporation, the crude was purified over SiO2 using hexane/EtOAc = 8/2 to 6/4 as eluent



affording 7 (48 mg, 75% yield) with complete racemization as determined by chiral SFC

analysis.

A vial containing a sample of both reaction mixtures was submitted to chiral SFC analysis to
get retention times.

mAU 1 R o
40 R ©
30+ \\ \
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Each sample was then independently analyzed.
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1.14. Reactions BHT, TEMPO and 1-chloro-2,4-dinitrobenzene

NiBr,.glyme (5 mol%)
4,4’-dtbbp (5 mol%) BocN

Br X Boc Mn (2 equiv.), KI (1 equiv.)
N inhibitor (0.5 equiv.) B
NBn + - -
4-ethylpyridine (1 equiv.) NBn
0 DMA, 80°C, 18h
OTs 0
1a 2a 3
(1 equiv.) (3 equiv.)

General procedure :

A sealed tube was charged with 1a (50 mg, 0.159 mmol, 1 equiv.), NiBr:.glyme (2.5 mg,
0.00795 mmol, 0.05 equiv.), 4,4’-di-tert-butyl-2,2’-dipyridyl (2.1 mg, 0.00795 mmol, 0.05



equiv.), potassium iodide (26 mg, 0.159 mmol, 1 equiv.), manganese (17.5 mg, 0.318 mmol, 2
equiv.) and inhibitor (0.5 equiv.) and was purged with argon. A solution of 2a (170 mg, 0.477
mmol, 3 equiv.) in DMA (0.8 mL) was then added. The tube was sealed and the resulting
mixture was stirred at 80°C for 18 hours. Completion of the reaction was checked by TLC
(hexane/EtOAc = 6/4). After cooling down to room temperature, the mixture was filtered over
a pad of celite and rinsed with acetonitrile. After evaporation, the crude was purified over SiO>
using hexane/EtOAc = 8/2 to 6/4 as eluent.

Product 3 was isolated with 66% yield (44 mg) with BHT and 35% yield (23 mg) in the case of
TEMPO.

There was no reaction with 1-choro-2,4-dinitrobenzene.

10



2. NMR spectra

W
€91
99'T
89'T
69'T
0T
LT

9T

%43
vre
ste
243
8¢
SSE7
85'¢

7
W

€9
PO
S9t
99t
/9%
69t
0Ly

[A VAN
e
YIVAN
0827

OTs

()

Boc

| M.LKL\

-

FE7'§
Fezy

=10°€

FS0'T
FE0'T

FZ0'1

=107

=007

0.5

40 35 3.0 25 20 15 10

4.5

6.0 55 5.0

6.5

80 75 70

8.5

9.0

9.5

10.5

f1 (ppm)

Figure S1: 'H NMR (300 MHz, CDCL) of 2a
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Figure S87: 'H NMR (400 MHz, CDCl;) of 31b
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