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Homogeneous Iridiunr Catal yzed Dehydr car omatization
of 2-Substituted-1,2-dihydroquinolines

LU Shengmei , WANG Youging, HAN Xiuwen, ZHOU Yonggui -
(Dalian Institute of Chemical Physics, The Chinese Academy of Sciences, Dalian 116023, Liaoning, China)

Abstract : The dehydroaromatization reactions of 2-substituted-1 ,2- dihydroquinolines, 2-methyl-2 ,3- dihydroin-
dole, 1 ,4-dihydropyridines and 3 ,4- di hydroi soquinoline were investigated using iridium complexes with P-P or
N-P ligands prepared in situ. The efect of different meta precursors, ligands, catayst loading, lvents and
iodine on the rate and sHectivity for the dehydroaromatization was investigated usng 2-methyl-1,2- dihydro-
quinoline as model substrate. The best result was achieved by usng the complex [ Ir (COD) Cl 1o/ ( £)-MeO-
Biphep in the presence of iodine at room temperature. The aromatization of 2 ,3-dihydroindole and 1 ,4- dihy-
dropyridine could proceed only at high temperature in the same catayst system, and 3 ,4- dihydroi oquinoline
could not be aromatized even at 120  for 36 h. The presence of iodine could accelerate the reaction rate.
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Scheme 1 Dehydroaromatization of 2-methyl-1 ,2-dihydroquinoline by iridium complexes with different ligands
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Table1 Hfect of ligandson the dehydroaromatization of
2-methyl-1 ,2-dihydroquinoline

Entry Ligand Time (min) n(1a)/ n(ib)
1 L1 600 94/ 6
2 L2 600 71/ 29
3 L3 300 81/19
4 L4 10 94/ 6
5 L5 10 91/ 9
6° L4 300 90/ 10
7° L4 10 94/ 6
8° L4 120 89/ 11

Reaction conditions: 1 mmol substrate, 3 ml toluene, RT,
n(substrate) n([Ir(COD)A]2) n(ligand n(l) =100 0.25
0.55 2.5.

Without I5.

P CH,O, was used ingtead of toluene.

¢ n(substrate) n([Ir(COD)d],) =100 0. 05.

6) , 5 h ,

10 h

: (
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Scheme 2 Dehydroaromatization of 2-substituted-1 ,2-di hydro-
quinoline catalyzed by [ Ir(COD) A]J/ L4/ I,

2 2 -1,2
Table 2 Dehydroaromatization of 2-subgtituted-1 ,2-dihydro-
quinolines catayzed by [ Ir(COD) A 1o/ L4/ I,

Subgrate  Time (min)  n(@/ n(b)? Yiddof a (%)°
2 25 94/ 6 86°
3 60 89/ 11 82¢
4 120 93/ 7 85°

Reaction conditions: 1 mmol substrate, 5 ml toluene, RT.
@Determined by *H NMR.

® |solated yield based on inolines.

n(substrate) n([Ir(COD)C],) =100 0.23.

9n(substrate) n([Ir(COD)A],) =100 O.15.

®n(substrate) n ([ Ir(COD)A]y) =100 0. 12.
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Scheme 3 Dehydroaromatization of 2-rnethyl- 2 ,3-dihvdroindle and 1 ,4-di hydropyridines catayzed by [ Ir(COD) ]2/ L4/ |,
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