|_ate-Stage Ortho-C-H Bond Arylation and Alkylation of 9(10H)-
Acridone Utilizing 2-Pyridinyl as a Removable Directing Group

ABSTRACT

A synthetic methodology for the palladium-catalyzed ortho-C-H bond arylation and alkylation of 9(10H)-acridanone
with potassium aryl/alkyltrifluoroborate was presented. In the study, 2-pyridinyl was employed as a directing group toward ortho-
selective C-H bond activation. The key palladacycle was prepared by the stoichiometric reaction of 9(10H)-acridanone and palladium
acetate In acetic acid in a good yield. Its absolute structure was confirmed by X-ray crystallography. p-Benzoquinone (BQ) and tert-
butyl alcohol were the key promoter and best solvent, respectively for the reaction. A variety of ortho arylated and alkypated N-(2-

pyridinyl)-9(10H)-acridones were synthesized in modest to excellent yields. Finally, the 2-pyridinyl group can be easily removed by the

treatment of MeOTf and Hydrazine to afford ortho-arylated and alkylated 9(10H)-acridanone in good yields.
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Solvent
NMP
1,4-dioxane
tert-amylalcohol
tert-butylalcohol
tert-butylalcohol
tert-butylalcohol
tert-butylalcohol
tert-butylalcohol
tert-butylalcohol
tert-butylalcohol
tert-butylalcohol
tert-butylalcohol
tert-butylalcohol
tert-butylalcohol
tert-butylalcohol
tert-butylalcohol
tert-butylalcohol

Coupling reagent

Pd(OAc), (1 equive)

O

D
R-BFsK -Pyridinyl

Benzoquinone

Solvent, Temp., time

Ph-BFsK
2 (equiv)
2 (equiv)
2 (equiv)
2 (equiv)
3 (equiv)
4 (equiv)
5 (equiv)
3 (equiv)
3 (equiv)
3 (equiv)
3 (equiv)
3 (equiv)
3 (equiv)
3 (equiv)
3 (equiv)
3 (equiv)
3 (equiv)

BQ
4 (equiv)
4 (equiv)
4 (equiv)
4 (equiv)
4 (equiv)
4 (equiv)
4 (equiv)

0.5 (equiv)

1 (equiv)
2 (equiv)
3 (equiv)
4 (equiv)
4 (equiv)
4 (equiv)
4 (equiv)
4 (equiv)
4 (equiv)

HOAcC

reflux for 1h

Temp.(°C)

120
120
120
120
120
120
120
120
120
120
120
120
80

90

100
110
120

p-benzoquinone
tert-butanol
120°C, 1 h

PdIIO
am O b=«

Palladacycle
89%

93%-46% R=Aryl,Alkyl

Table 2. Substrate Scope

O
(2>
Ph-BF;K (3 equiv)
)

Y

0 Benzoquinone (4 equiv)
. Y ]
N \ / O
O Pd\O_( t-butanol, 120 °C, 1 h

Yield(%)®
Trace

Trace

2Yields were determined by 1H NMR spectroscopy analysis of the crude reaction mixture using
1,3,5-trimethoxybenzene as an internal standard.

Table 3. Proposed Mechanism

Reductive
Elimination

AcOBF, + KF

Ar—BF3K + BQ

aYields were determined by 1H NMR spectroscopy analysis of the crude reaction mixture using 1,3,5-trimethoxybenzene as an
internal standard.

Table 4. Depyridination

1. MeOTf, Toluene,N,,100°C

2. NH2NH2/HOAc(1:3),N,,130°C
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