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Developments of solid-support catalysts and

environmentally friendly C-C bond formation process

Shuichi Nakamura
(Nagoya Institute of Technology)

Abstract :

Development of efficient methods for the synthesis of chiral compounds are highly required in
the field of material science. In order to develop environmentally friendly C-C bond formation
reaction process, we designed and synthesized chiral imidazoline catalysts, and we checked their
ability of the chiral catalysts. We examined the enantioselective aza-Friedel Crafts reaction of
cyclic 4-aryl-3-oxo0-1, 2, 5-thiadiazol-1, 1-oxides as cyclic ketimines with indoles. High
enantioselectivities were observed for the reaction of various cyclic ketimines and indoles using
chiral imidazoline-phosphoric acid catalysts. The obtained products can be converted to chiral «
-amino amide and hydantoin. These catalysts systems can be applicable to the enantioselective

reaction of a,a-dithioacetals with nitrostylenes.
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Entry 1 3 Temp. Time Yield Ee
°0) (h) (%) (%0)"
1 la 3a rt 72 76 5
2 1b 3a rt 72 71 5
3 1c 3a rt 72 64 53¢
4 1c 3b rt 72 86 2
5 1c 3c rt 18 96 78
6 lc 3d It 18 97 86
7 1c 3e rt 18 99 90
8 1lc 3f rt 72 68 23¢
9 1c 3g 1t 72 61 16
10 1c 3e -10 40 98 99
114 1c 3e -10 72 97 97
12¢ lc 3e -10 168 85 97

aReaction conditions: 1 (0.05 mmol), 2 (1.5 equiv.), and 3 (10 mol%) in toluene (0.2 M). PEnantiomeric excess
was determined by HPLC analysis using a chiral column. *Opposite enantiomer was obtained. 45 mol% of 3e

was used. ¢2 mol% of 3e was used.
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Entry 1 Ar 4 Time Yield Ee
(h) (%) (%)

1 1c Ph 4c 40 98 99
2 1d 4-CH3Ce¢Ha 4d 72 93 98
3 le 3-CH3CHa 4e 120 97 95
4 1f 4-CH30CeH4 4f 96 87 98
5 1g 4-FCeHa 4g 72 95 96
6 1h 3-FC¢Ha4 4h 96 98 91
7 1i 4-CIC¢Ha 4i 72 95 95
8 1j 3-CICsHa 4j 120 85 92
9 1k 4-BrCeHa 4k 72 94 96
10 11 4-CF3CeH4 41 40 98 96
11ed 1m 2-Naphthyl 4m 120 77 91
12¢ In 3-Thienyl 4n 120 91 97

aReaction conditions: The reaction was carried out using 1 (0.05 mmol), 2a (1.5 equiv.), and 3e (10 mol%) in
toluene (0.2 M) at —10 °C. PEnantiomeric excess was determined by HPLC analysis. ‘At rt. 920 mol% of 3e

was used. °At 0 °C.
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[a] At r.t.. [b] 20 mol% of 1e was used. [c] At 0 °C.

[d] Indole(2.0 eq ) was used.
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