N-Heterocyclization of Naphthylamines
with 1,2- and1,3-Diols Catalyzed by
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Classic Quinoline Synthesis

AN
O
oG von
X0
NH,

coab SN
& AN
e

CL

Z\\///

X

23
st

o
Vald ~

Camps Synthesis Gould-Jacobs Reaction
Combes Synthesis Knorr Synthesis
Conrad-Limpach Reaction Niementowski Synthesis
Diels-Reese Reaction Pfitzinger Synthesis
Doebner reaction Povarov reaction
Doebner Miller Reaction Riehm Synthesis
Friedlander Synthesis Skraup Reaction
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Quinoline-bearing compounds
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Primaquine Chloroquine

R207910

anti-tuberculosis activity

anti-malaria activity

Quinoline Alkaloids Review:
Natural Product Reports 2005, 22, 627-646.
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Metal-catalyzed Recent Quinoline Synthesis
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Ir catalyst

Iridium catalysts are well known as
moderately active hydrogenation catalysts

Chemoselective Hydrogenation

H2, Ir/C

X CHO AR
Ph EtOH Ph OH
r.t.
100%
CHO CHO
H2, Ir/C
i-PrOH
50 °C
NO, 100% NHOH
Stereoselective Hydrogenation
Hy (1 atm) -
t-BuOH, r.t.

Catalyst

Ru 93.5:6.5
Rh 87.6:124
Pd 26.4:73.6
Os 98.7:1.3
Ir 99.2:0.8
Pt 79.1:20.9

Chem. Lett. 1984, 1625.
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Hydrogenation of hindered olefin

Crabtree's 6400 4000
Wilkinson's 9000 0

Acc. Chem. Res. 1979, 12, 331.

Stereoselective Hydrogenation

H, (1 atm) Q

HO // Ho' 7 wo f

5% Pd/C / EtOH 20 : 80
5% Pd/C / c-Hex 53 : 47
2.5% Crabtree's cat. 99.9 : 0.1

J. Am. Chem. Soc. 1983, 105, 1072.

Hydrogen Isotope Exchange
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5 % Crabtrees' cat.
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r.t., 16h

Label. Compd. Radiopharm. 1995, 36, 497.
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Ir catalyzed reactions

Guerbet reaction

1 mol% [Cp*IrCl5],

40 mol% t-BuOK OH

/\/\/\OH
10 Mol% A" NF

p-xylene
120 °C, 4 h, under Ar 93%

Plausible reaction mechanism
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In the presence of base, primary alcohols are
converted to f—alkylated dimer alcohols.

Ishii, Y. J. Org. Chem. 2006, 71, 8306.
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Oxidative dimerization to ester

3 mol% [IrCl(coe)s]> 0

SN
neat O/\/\/\
95 °C, 15 h, open air

86%

Proposed mechanism
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In the absence of base, primary alcohols are
converted to esters at moderate temperature.

Ishii, Y. Tetrahedron Lett. 2006, 47, 9199.
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Ir catalyzed quinoline synthesis
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Title paper work

First precedent
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3 mOI%RUC|3nH20
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Y
2\ /%Z

diglyme (b.p. 162 °C)

reflux, 5 h, under Ar 59%
3 mol%RuCl3nH,O N?
6 mol% PBus
diglyme B OO
reflux, under Ar

37%

Watanabe, Y. J. Org. Chem. 1987, 52, 1673.
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Oxidation step is involved
as an important step
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Substrate scope
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Mechanistic investigation

Optimized condition

NH,
+  HO” " OH
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Proposed Mechanism

In the presence of excess amine
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Another Plausible Mechanism

In the absence of excess amine
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Conclusions

* IrCl; / BINAP system provides benzoquinolines and benzoindoles in good yield.

« Oxygen play an important role to improve the yield of Ir-cat. N-Heterocyclization.
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