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Development of Highly Efficient Catalysts for Direct Arylation of Heteroarenes with Aryl
Chlorides (‘Institute for Chemical Research, Kyoto University, “JSR Corporation) O
Masayuki Wakioka,' Takumi Nakazato,” Yooichiroh Maruyama,” Masatsugu Ayabe®

A highly efficient palladium catalyst is developed for the direct arylation of heteroarenes
with aryl chlorides. Aryl chlorides are inexpensive and readily available, but exhibit low
reactivity toward direct arylation, making it challenging to obtain the coupling products in
high yield when used in the reaction. By using a mixed-ligand catalyst composed of two
kinds of phosphine ligands, 2-dicyclohexylphosphino-2',4',6'-triisopropylbiphenyl (XPhos)
and P(2-MeOCgH4)3 (L1), the coupling products can be obtained in up to over 99% yield.
Keywords: Direct Arylation, Palladium Catalyst, Mixed-Ligand Catalyst, C-Cl Bond
Activation, C-H Bond Activation

AWFZE T LT V= L B~T a7 L—HOEENT U — b EehER T
TS E D37 U0 AL ZBASE L7 (P, b7 UV —MI R CTAFES Th S
HOD, EERT U — kT B ROCENMEL . By 7 o T AERW) B E IR T
L2 ENKEECTH T2, AllFR AL, 2FEO U UEL T (XPhos' & L1%) /Gt
TR BN A2 AV D 2 S XD i 99%LL EDWER T » 7Y o 7 A plii s
BonsdZeZRELE (TR, mEOREITIT, 2 EOBNLF 2 RRFICHW S
ZENVEATHY, XPhos & L1 ZHIM THWZIGAIZIX, ERYOULZENH & 0Nz
BT L7 (FX), 3£ TIE BUAL F O E & BA SIS ~DISHIZOW T TORT,

" Pd,(dba)s-CHCly (0.5 mol%) O
XPhos (2 mol%)
L1 (2 mol%) _ CY2P ) p@>
@ o or -BuCO,H (1 equiv) or Pr Pr 3
Cs,CO;3 (2 or 3 equiv) O MeO |4
H @ H toluene or toluene-dg

100 °C, 24 h Pr XPhos
o e} (e] o] o e} (0] O
Me Me
I\ I\ I\ I\
ORavINGa ey (s~ e, s
MeO OMe F3C CF;
>99%* 98%* 98%* Me Me
w/o XPhos: <0.5%* 95%*
w/o L1: 11%* N
[ - Dve (-
O/Q Ph s~ "Me CeF's *NMR yield
>99%* 87%* 99%*
w/o XPhos: <0.5%* w/o XPhos: <0.5%*
w/o L1: 6%" w/o L1: 91%*

1) Buchwald et al., Angew. Chem. Int. Ed. 2008, 47, 6338.
2) Wakioka, Ozawa, 4sian J. Org. Chem. 2018, 7, 1206.

© The Chemical Society of Japan -J202-3vn-12 -



