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Ni-catalyzed C-F/N-H annulation of 2-(2-fluoroaryl)-N-heteroaromatic compounds with
alkynes: Activation of C-F bonds (Faculty of Engineering, Osaka University) O Haruka
Kawakami, Itsuki Nohira, Naoto Chatani

C-F bond activation has been gathering attention because of its strong bond strength. In 2020,
our group reported that the Ni-catalyzed reaction of ortho-fluoro-substituted aromatic amides
with alkynes in the presence of a base gives 1(2H)-isoquinolinone derivatives. Amide group
serves as a directing group for C-F bond activation. The reaction proceeded even at 40-60 °C
and under ligand free conditions. In the same year, Parthasarathy reported the Ni-catalyzed
cycloaddition of 2-iodo or 2-bromaryl-N-heteroaromatic compounds with alkynes. The
reaction proceeded at 130-150 °C, even when 2-iodoaryl-N-heteroaromatic compounds were
used as the substrate. We report herein the reaction of 2-(2-fluoroaryl)-N-heteroaromatic
compounds and alkynes in the presence of a nickel catalyst, a phenanthroline ligand, and a base
leading to the production of benzoimidazoisoquinoline derivatives via the cleavage of a C-F
bond. The reaction proceeds at 100-120 °C.

Keywords: Nickel Catalyst, Carbon-Fluorine Bond Cleavage, N-heteroarene

RFE— T v RAESIIRE L AES TH Y | T OTEHEALZ R D BSOS OBRF IXIER S
TWD D, 2020 48, YRFZEEITAL MLIC T vERE L OBEFHET I RET VX
EE = VI EAFAE T, OGS WD LIRE - T v BREA ORI AR TA
X/ ) UHBEERNELNDZ EERE LY, T ROEE LOKENEIRICH &
W CRmEE LT &, ST 40-60 °C, BANLF72 L CTHITT 5, FI4E,
Parthasarathy (2 & > T, = v 7 /Ul K 5 R3E — B339 U FFEE OEH LA D
2-2-7mE/F— T U —IL)-N-~T 2 FHIFCEOT V% & OBRALAINE D
WE SN, ZORIGNE 130-150 °)CTH#EATT 5 Y, Al 2-2-7 A1 T Y —/L)-N-
~NTREEECEMET VX b=y it 7 =) b U RN, BT
EF, LS ED &, RFE—7 v BEAOEELEZR T, XUy A IXIAYF Y
VHEEENEONDL Z LR R LI, T ORIGIE 100-120 °C THETT S Y,

Ni(cod),

X
X Me,phen 7
7 t
N + R———R KOBu > N
DMF —

H

F R R
1) For recent reviews on C-F bond activation, see: (a) Ahrens, T.; Kohlmann, J.; Ahrens, M.; Braun, T.
Chem. Rev. 2015, 115, 931. (b) Yang, S.-D. Homogeneous Transition-metal-catalyzed C-F Activation.
In Homogeneous Catalysis for Unreactive Bond Activation; Shi, Z.-J., Ed.; John Wiley & Sons, Inc.,
2015; pp 203.
2) Nohira, I.; Liu, S.; Bai, R.; Lan, Y.; Chatani, N. J. Am. Chem. Soc. 2020, 142, 17306.
3) Thavaselvan, S.; Parthasarathy, K. Org. Lett. 2020, 22, 3810.
4) Kawakami, H.; Nohira, I.; Chatani, N. Synthesis in press, DOI; 10.1055/a-1337-5504.

© The Chemical Society of Japan -A16-2pm-11 -



