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Development of fluorine-containing thiourea with C2 symmetry

Yamazaki, Takashi

3,300,000

34% ee B
20% ee N-Boc
69% 2% ee

C2

We have succeeded in the synthesis of the hitherto unknown thiourea
catalysts in the literature with a CF3 group as well as a C2 axis at the C=S double bond, and for
the clarification of its catalytic ability, the representative reactions showed that these reactions

proceeded well: nitro-Michael reactions using (3 -nitrostyrene and acetylacetone recorded the
highest enantioselectivity of 34% ee, and Friedel-Crafts reactions of indole to B -nitrostyrene
allowed the isolation of the product in 20% ee, while the aza-Henry reaction of the N-Boc imine from
benzaldehyde and nitromethane furnished the desired product in 69% yield which showed 72% ee.
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a (Ar=Ph), b (Ar=1-Naph), ¢ (Ar=3-Br-C¢H,), d (Ar=3-Ph-CgH,),

e (Ar=3,5-Bry-CgH3), f (Ar=3,5-Ph,-CgHg), g (Ar=3-Me,NCH,-CgHs),
h (Ar=3-HOCH,-CgHs)

2a (Ar=Ph): 20% total yield, >99% ee, >20:1 dr

2b (Ar=1-Naph): 10% total yield, >99% ee, >20:1 dr

2c (Ar=3-BrCgH,): 7% total yield, >99% ee, >20:1 dr

2d (Ar=3-PhCgH,): 8% total yield, >99% ee, >20:1 dr

2f (Ar=3,5-Ph,-CgH3): 26% total yield, >99% ee, 18:1 dr

29 (Ar=3-Me,NCH,-CgHy): 12% total yield (crude)

2h (Ar=3-HOCH,-CgH,): 15% total yield, >99% ee, >20:1 dr
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79% yield, 21% ee (2a)
NO o o  cat2(20mol%), )J\)J\ 80% yield, 17% ee (2b)
o 2 N EtsN (10 mol%) : 92% vyield, 4% ee (2¢)
/—/ )J\)J\ Toluene. rt. 6 h Ph/\/N02 90% vyield, —8% ee (2d)
Ph T (96 94% vyield, 34% ee (2a, at 0 °C)
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cat. 2 (20 mol%) 86% yield, 45% ee (
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(S)-8 69% yield, 72% ee (2a, at —40 °C, 20 h)
46% vyield, 62% ee (2a, at —60 °C, 22 h)
21% yield, 65% ee (2a, at —80 °C, 22 h)
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