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Coupling of C(sp2)-Bromide and C(sp2)-Triflate
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Proposed Reaction Mechanism
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Coupling of Aryl Chiloride and Aryl Triflate

NiCl,(dme)/dtbbpy (5.0 mol%)

OTf Cl (dppb)PdCl, (5.0 mol%)
o e e
MeO LiCl (2.0 eq.)

Zn (2.0 eq.)
NMP/DMF, 80 °C 89%
t-Bu t-Bu
MeO /\/\/Pph
~"ome 7 \_/ \ Ph,P ’
—\ N=
dme dtbbpy dppb
~ )
Ni"X(OTf)(dtbbpy) Ni"2(dtbbpy)
(n=2 or 3)
LiCl
\_ _J

7
1) Huang, L. B.; Ackerman, L. K. G.; Kang, K.; Parsons, A. M.; Weix, D. J. J. Am. Chem. Soc. 2019, 141, 10978.




Application for Synthetic Study of Natural Product
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Coupling of Aryl Tosylate and Aryl Triflate
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Necessity of Reagents

NiCl,(dme) (1.0 mol%)

L1 (1.2 mol%) $h Ph
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MeO
€ Zn (2.0 eq.) N N
Ar-OTf Ph-OTs DMF, 40 °C, 14 h Ar-Ph . L1 J
Table 1
entry conditions Ar-Ph Ar-Ar Ph-Ph Ar-OTf Ph-OTs
1 same as above 76% 12% 13% 0% 0%
2 w/o PdCl,, dppb 58% 20% 18% 0% 0%
3 w/o NiCl,(dme), L1 <5% 0% 0% 93% 95%
4 w/o L1 0% 0% 0% 98% 98%
5 w/o dppb 49% 13% <5% 13% 30%
6 w/o Zn 0% 0% 0% 95% 95%
7 w/o LiBr 8% 3% 1% 82% 91%

1) Kang, K.; Huang, L.; Weix, D. J. J. Am.

Chem. Soc. 2020, 142, 10634.




Optimization: Ligand of Nikkel
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Optimization: Ligand of Palladium
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Optimization: Other Conditions
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Table 2

entry conditions Ar-Ph Ar-OTf Ph-OTs
1 same as above 76% 0% 0%
8 NaBr instead of LiBr 72% 0% 0%
9 KBr instead of LiBr 73% 0% 9%
10 n-BuyNBr instead of LiBr 54% 0% 9%
11 LiF instead of LiBr 5% 83% 92%
12 LiCl instead of LiBr 60% 0% 0%
13 ZnBr, instead of LiBr 0% 96% 98%
14 Mn instead of Zn <5% 91% 95%

1) Kang, K.; Huang, L.; Weix, D. J. J. Am. Chem. Soc. 2020, 142, 10634.




Mechanistic Studies (1)
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Mechanistic Studies (2)
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Mechanistic Studies (3)
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Mechanistic Studies (4)
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Reaction Mechanism
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2) Huang, L B.; Ackerman L. K. G.; Kang, K.; Parsons, A. M.; Weix, D. J. J. Am. Chem. Soc. 2019, 141, 10978.




Substrate Scope
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Reactivity Preference of Each Catalyst (1)
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Reactivity Preference of Each Catalyst (2)
-Influence of Hammett Constants-
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Reactivity Preference of Each Catalyst (3)
-My Proposal-

PhoP._ P
PhoP._  _.PPh, Pd°
Pd°
—»  Ar-Pd'X(dppb)  Ph-OTs
O\S/CF3 0\ 7
//\\ //\\
Y& X
MeO MeO
Ph Ph
7 \N\_¢ \

X N, N X Ph-Ni"OTs (L1) (fast)

OTf Nin-2 OTs
MeO MeO Ar-Ni"OTf(L1) (slow)
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Reactivity Preference of Each Catalyst (4)

-My Proposal-

NiCl,(dme) (1.0 mol%)
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B 4929 V=
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3a (%) Ph-OTf Ph-OTs Ph-OMs Ph-OPiv Ph-ONf Ph-OSO,Im
Ar-OTf 55 76 19 0 0 47
Ar-OTs 66 36 3 0 0 11
Ar-OMs 13 0 0 0 0 0
Ar-OPiv 0 0 0 0 0 0
Ar-ONf 0 0 0 0 0 0
Ar-OSO;Im 63 41 5 0 0 34

1) Kang, K.; Huang, L.; Weix, D. J. J. Am. Chem. Soc. 2020, 142, 10634.
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Summary
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