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The reaction of a quinolinyl ketone with a rhodium catalyst results in the activation of
a carbon-carbon single bond and the msertion of the alkene nto this activated
bond. This reaction was first reported by Douglas and coworkers (Dreis, A. M.;
Douglas, C.J. J. Am. Chem. Soc. 2009, /51, 412) and has been analyzed i depth

by past Johnson group members with mechanistic and kinetic studies.
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The reaction occurs with several rhodium(I) catalysts and proceeds at varying rates.
Research was done to see how different Rh(I) catalysts affected the rate of the
reaction, specifically the mitial rate of the reaction. The mitial rate was determined
from the first 15% of the reaction. A table of results 1s shown below.

Rh(I) Catalyst |Initial Rate (Mes)

Rh(COD), OTt 6.52*10° 3.022*103
[Rh(C,H ), Cll, 8.39% 10 9.914%103
RhCI(PPhy), 1.80*10° 8.322*104
Rh(nbd), BF, 5.47%10 2.813%10-*
Rh(CO),acac 6.50*10° 1.817*10
[IRh(COD)Cl], 2.0510° 5.233%10
Rh(acac)(COD) 6.57*107 2.333*10

*Calculated from (nitial rate/[Rh])

In attempts to make the alkene msertion successful with imntermolecular conditions an
unexpected product was formed mvolving the carbon-carbon single bond activation
and nucleophilic addition to these Michael acceptors. This reaction 1s observed with
ortho-substitution on the quinolinyl ketone. Ortho-substituted fluorine was used
based on prior Johnson group research mvolving carbon-carbon bond activation using

palladium catalysis (Bour, et. al. J. Org. Chem. 2013, 78, 1665).

| O [Rh(C2H4)2ClJ2 -

OMe
+ -
@) /\g/ toluene, 130°C 20hr Z OMe

R R
C [Rh(C2H4)2Cl]2 'R,
+ 3 R
toluene, 130°C 20hr = 3
F CF3 CH3 OH
©/\/\Q/OMe ©/\/\g/0Me P OMe P OMe
84% 14% *5204 87%
F CF, CHj 2 OH
= OMe @/LQ/OMe — OMe X\ A s OMe
62% 13% 24% 16%
e Terminal alkenes with electron F
withdrawing groups were successful 1n _ I\/\
these reaction conditions.
e Conversions determined by GC/MS >95%
*Reaction run for 46 hours

F
[Rh(C3Hy)Cl],
OMe
A‘]/ o) > = OMe
o toluene, 130°C

o)
+
| [Rh(C2H4)-Cl]; F
N |
Y -
0 toluene, 130°C = N
o)

Comparison of Reaction Rates with Otho-Substitued
Fluorine Quinolinyl Ketone

0.14
0.12 ——=N,N-

01 Dimethylacrylamide

0.08
0.06
0.04
0.02

0
0 20 40 60 80 100

—e—Methyl Acrylate

Concentration of Starting
Material (mol/1)

Reaction Time (Min)

~
>
N
LS
F

Oxidative
Addition _
i
[Rh]

G-

F
[Rh(CoH4).Cll, ©/\/Y
> P
toluene, 130°C 20hr

[Rh]

O

MeO J\”

Association

e Lxpand alkene scope and work toward alkyne msertion

e Work toward synthesizing the mtermolecular carboacylation product

e (Change conditions leading to optimization of both the carboacylation and
nucleophilic addition reactions
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