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Catalytic Asymmetric Synthesis of Sulfoxides

Organocatalytic Asymmetric Oxidation
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Catalytic Asymmetric Synthesis of Sulfoxides

Transition-metal-catalyzed Arylations via Sulfenate Anions
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Catalytic Asymmetric Synthesis of Sulfinate Esters

Synthesis of Chiral Sulfinate Esters by Asymmetric Condensation
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Catalytic Asymmetric Synthesis of Sulfinamides

Synthesis of Chiral Sulfinamides by Asymmetric Condensation
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Catalytic Asymmetric Synthesis of Sulfoximines

Synthesis of Chiral Sulfoximines by Rh-catalyzed C-H Functionalization
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Catalytic Asymmetric Synthesis of Sulfenamides

Enantioselective Chan-Lam S-arylation of Sulfenamides
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Catalytic Asymmetric Synthesis of Sulfonium Ylides

Enantioselective Synthesis of Cyclic Sulfonium Ylides
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Project Synopsis
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Optimization of Reaction Conditions
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Optimization of Reaction Conditions

Entry L XY Solvent Temp. Yield (%) Ee (%)
1 L1 10/12 DCE 40 °C 17 59
2 L2 10/12 DCE 40 °C 5 15
3 L3 10/12 DCE 40 °C 23 2
4 L4 10/12 DCE 40 °C 91 91
5 L5 10/12 DCE 40 °C 81 90
6 L6 10/12 DCE 40 °C 38 73
7 L7 10/12 DCE 40 °C 93 93
8 L7 10/12 DCM 40 °C 93 95
9 L7 10/12 Toluene 40 °C 85 94
10 L7 10/12 THF 40 °C 79 94
11 L7 10/12 EA 40 °C 82 95
12 L7 10/12 DCM rt 93 95
13 L7 5/6 DCM rt 93 96
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Substrate Scope

(@] N,
1 (0.20 mmol) a (0.24 mmol)
0] O
Ph O Ph O
@

3a, 93%, 96% ee 92%, 95% ee

3f 92%. 95% ee "°© 3g, 97%, 96% ee

0
Ph 0
Cu(MeCN),PF¢ (5 mol%) < \o
L7* (6 mol%) AR
> BN Ph
DCM, Ar, rt, 12 h N—_)
3 O
0 0
Ph o Ph o
@ ‘ \\e

3¢, 95%, 95% ee 3d, 90%, 85% ee '
0 0
Ph o Ph~ o

oi \@ \e

Ph Ph

\
Ph .
3h, 94%. 95% ee 3i, 90%, 93% ee

| |
N N
PR Ph
L7*
0
Ph o
-i \@
G\ Ph

3e, 96%, 95% ee

O
Ph O

%3

3j, 91%, 97% ee

16



Substrate Scope
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Substrate Scope
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Control Experiments with Specific Substrates
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Scale-up Preparation and Transformations

0 () 0
Ph O,H Ph

 _Bn o o Cu(MeCN)4PFg (5 mol%) = \o / 0 _ Y
N L7* (6 mol%) AR 6 (1.1 equiv)
* Ph Ph > B\ Ph >
5 N DCM, Ar, rt, 12 h N—Bn Cs,CO3 (0.5 equiv)
2 MeCN, rt, 4 h
o]

1 (5.0 mmol) 2a (6.0 mmol) 2.21 g, 95%, 96% ee 3a 80%, 96% ee

P
\ HCl in 1,4-dioxane NHTf, (2 equiv)
N—Bn - >
DCE, 60 °C DCE, 80 °C
o)
8 96%, 93% ee 75%, 96% ee 9




Proposed Mechanism
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Summary

¢ cyclic sulfide with adjacent N-atom

0 [Cu] source
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Writing strategy
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Representative examples

O In sharp contrast, chiral sulfonium ylides bearing a trigonal pyramidal S-stereogenic center and
a carbanion bounded to a positive sulfur have been scarcely reported.. (F2 X #£RAXTEE)

O The development of catalytic asymmetric approaches for constructing configurationally stable
structures, particularly those with an intermolecular pattern, holds great fascination. (EB#RAKR

31)

O This hypothesis was borne out by the results with B as a representative, although rapid
racemization was still observed. (#I1E3E)
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