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A. Catalyst design for a cooperative dual Ni system

Me

(bpy)Ni'(acac), Ni'(acac),
Mg e
R o l B—N-\"~Me
! N, 7 | o Me
CN (bpy)Ni'(Bn) NIy TptNiacac)
N\ NieA Ny o Ni-B
~ Me—Q Ik .
R Me Me

scorpionate/diketonate-based
(Tp*)Ni'(acac) for Me radical
capture and potential S;2 RE

electron-rich (bpy)Ni"(Br)2
for facile reduction to Ni'
and alkyl halide activation

B. Optimization of the cooperative dual Ni system
conditions A
Ir[(dF(CF3)ppy).dtbbpy]PFg (0.1 mol%)
NiBry+glyme (1.25 mol%)/
L1 (1.25 mol%) (i.e., Ni-A)
o) Ni(acac), (0.75 mol%)/ o)

2

OMe . % i
Ph\NJKrEt . )\ L4 (0.75 mol%) (i.e., Ni-B) Ph~NJ\|/Et
H C Ph™ "OMe  LiBr (20 mol%), KsPO, (4 equiv) H
PhH/MeCN (1:1) (0.1 M) Me
Cl-1a (0.1 mmol) A1 (2 equiv) blue LED, 24 h 1b
entry deviation % yield 1b R R
1 none 80 - -
77—\
: i 7 \/
only 2 mol% Ni(acac),/L1 57 L1 R =Me,N
3 1 mol% Ni-A/1 mol% Ni-B 77 tg E : g?/llje
4 L2 instead of L1 54 Me
5 L3 instead of L1 55 _—N. 2~ Me
&0 no L4 69
7 no Ir, Ni/L, or light 0 Me
8 0.3 mmol scale 72 (72)2 L4

C. Single vs dual Ni catalysis 80%

Ni-A
conditions A
—_—
Ni-A H o e
or
Ni-B

Cl-1a + A1

31%
Ni-A 139
Ni-B

% yield

or
Ni-A + Ni-B

= significant reactivity enhancement by

cooperative dual Ni catalysis 2 mol% total Ni loading

in all cases
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conditions A A
Ir[(dF(CF3)ppy).dtbbpy]PFg (0.1 mol%)
NiBr,+glyme (1.25 mol%)/ "
L1 (1.25 mol%) (i.e., Ni-A) =
o) Ni(acac), (0.75 mol%)/ o
OMe L4 (0.75 mol%) (i.e., Ni-B)
.)j\[’ K . %
Ph OMe  LiBr (20 mol%), KsPO, (4 equiv)
c PhH/MeCN (1:1) (0.1 M) Me $ 5
1a-14a Al blue LED, 24 h 1b-14b &
(0.3 mmol) (2 equiv)
........................................................................................... .
o o O Me % $ 097
Ph~NJk|/\Me ph. AL_me Ph~N,u\|/LMe Ph\NJ\(Me .
H Me H H Me H
1b b 3b 4b
72% (72%) yield? 59% (56%) yield 42% (42%) yield 79% (70%) yield
o} o) o} c o
PhNN&n&ee PhNNJ\(Me Ar\NJ\rEt NJK(ME $
H ! H
Me Ph  Me Me H e
7b: Ar = p-CO,Me-Ph A
5b b 53% (49%) yield 9b o
15% yield® 53% (46%) yield  8b: Ar = p-F-Ph 48% (48%) yield %
72% (65%) yield
o
F o) Meo\©\ 0 ij,Me =
Et N *
TS Jeo O e
H H M
e FsC
10b 11b 12b
34% (30%) yield 15% (9%) yield 32% (19%) yield®d 7
major diastereomer
A
o FSC\©\ e} * $ &
PhOJ\|/\Me OJ‘\(\MG 4_ n
Me
136 1ab Me - & 28
55% (59%) yield 32% yield® 4E & 4- '
M
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A. Optimization of the C(sp®)-bromide methylation + 1 ( A
conditions B *
Ir[(dF(CF3)ppy).dtbbpy]PFg (1 mol%)
NiBr,+glyme (10 mol%)/
L2 (10 mol%) (i.e., Ni-A) A
Ni(acac), (6 mol%)/ —
O/Br OMe L4 (6 mol%) (i.e., Ni-B) ‘/\:rMe =
+ +
Boc” Ph)\OMe LiBr (20 mol%), KsPO, (4 equiv) o~ '\ |
PhH/MeCN (1:1) (0.05 M) :
15a (0.1 mmol) A1 (2 equiv) blue LED, 48 h 15b 1
# # o( _
entry deviation % yield 15b R R
1 conditions A 8 N/ \ - & 2 00 &
N N = 8
2 none 78 L1 R=Me,N
. L2 R=1tBu
3 L1 instead of L2 51 L3 R =OMe | *
4 L3 instead of L2 67 Me = M
®Ho >=)\ *
5 8 mol% Ni-A/8 mol% Ni-B 71 K H\B\/NN/ Me N
6  7.5mol% Ni-A/4.5 mol% Ni-B 75 Me’l {\‘\N
Me N’&/'K
7 no Ir, NilL, o light 0 LN Me
Y/
0, -
8 0.3 mmol scale 75 (70)2 e -4 %o
8
0 &
B. Single vs dual Ni catalysis 78% '78 ( 30E
Ni-A
conditions B Me $
Br-15a + A1 N
Ni-A Boc” he} 5
or 2
Ni-B >
or o
Ni-A + Ni-B
= similar reactivity enhancement to the
C(sp3)—chlorid thylati 16 mol% total Ni loading
(sp?)—-chloride methylation in all cases #+ #5 0 00
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