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Abstract

The combination of cinchona alkaloids and carboxylic acids provides
a very simple chiral proton source. By using this system, enantioselective
protonation of silyl enolates was achieved affording the corresponding
ketones in high yields and in up to 75% ee.
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General Procedure
for the Preparation of Silyl Enolates 2a-i: To a solution
of (i-Pr)2NH (1.19 mL, 8.4
mmol) at -78 ˚C in anhyd THF (50 mL) was added n-BuLi (2.5 M solution in hexanes, 3.22
mL, 8.05 mmol). The solution was stirred for 1 h at this temperature,
after which the ketone 3 (7.0 mmol) was
slowly added. After stirring for 1 h at -78 ˚C, freshly
distilled TMSCl (0.98 mL, 7.7 mmol) was dropwise added and the resultant
solution was allowed to reach r.t. before being stirred for an additional
2 h. A solution of NaHCO3 (20 mL) was added and the mixture
was extracted with Et2O (3 × 50 mL). The combined
organic layers were washed with brine and dried (MgSO4).
The solvent was removed under vacuum and the residue was purified
by flash chromatography on silica gel (Et2O-cyclohexane,
5:95) affording the pure silyl enol ether 2.
All spectral data of silyl enolates 2a-e and 2g,h are reported in ref. 3. All spectral data
of silyl enoalte 2f are reported in ref.
13. 2i: ¹H NMR (300
MHz, CDCl3): δ = 0.23 (s, 9 H), 3.56
(s, 2 H), 4.57 (s, 2 H), 6.77 (dd, J = 1.1,
8.05 Hz, 1 H), 6.92 (dt, J = 1.3,
7.5 Hz, 1 H), 7.11 (dt, J = 1.6,
7.7 Hz, 1 H), 7.17-7.32 (m, 6 H). ¹³C
NMR (75 MHz, CDCl3): δ = 1.01, 33.87,
68.89, 112.85, 115.74, 121.25, 122.81, 123.24, 126.66, 128.88 (2),
129.06, 138.73, 141.35, 155.11.
[bookmark: RG19108ST-9]9  
            
General Procedure
for the Enantioselective Protonation of Silyl Enolates 2a-i:
To a solution of silyl enol ether 2 (0.5 mmol)
and (DHQ)2AQN (43 mg, 0.05 mmol) in DMF (0.5 mL) at -10 ˚C
was added citric acid (0.100 g, 0.525 mmol) as a solution in DMF
(0.5 mL). The reaction was stirred at -10 ˚C until
complete disappearance of the starting material (monitored by GC).
The solution was diluted with Et2O (10 mL), washed with
NaHCO3 (10 mL), brine (3 × 10 mL), dried over
MgSO4 and concentrated. The residue was filtered through
a short pad of silica gel (Et2O as eluent) to give the
pure ketone 3 which was analyzed by chiral
HPLC. Chromatographic conditions for enantioseparation of ketones 3a-e and 3g-h are
reported in ref. 3. HPLC conditions for enantioseparation of ketone 3f: Daicel Chiralcel OJ-H, heptane-i-PrOH, 95:5, flow rate: 1 mL/min, t
            R =15.30 min (major), t
            R = 17.09 min (minor).
HPLC conditions for enantioseparation of ketone 3i:
Daicel Chiralcel OJ-H, heptane-i-PrOH,
90:10, flow rate: 1 mL/min, t
            R = 14.21
min (major), t
            R = 18.68
min (minor).
[bookmark: RG19108ST-10]10  
            
Preparation of
2-Fluoro-1-tetralone 3f: To a solution of 2-(ethoxycarbonyl)tetralone 1
            ³ (1.107 g, 5 mmol)
in MeCN (40 mL) was added TiCl4 (0.15 mL, 0.75 mmol)
at r.t. After 5 min SelectfluorTM (2.157 g, 6.1 mmol) was added
and the resulting mixture was stirred at r.t for an additional 3
h. The reaction was carefully quenched with NaHCO3 (50
mL) and extracted with Et2O (4 × 40 mL). The
combined organic layers were washed with brine (50 mL), dried over
MgSO4 and concentrated. The residue was purified by flash chromatography
(SiO2, 20% Et2O in cyclohexane) to
afford 2-fluoro-2-(ethoxycarbonyl)tetralone in 98% yield
as a pale yellow oil. All spectral data were consistent with those previously
reported.²m
            

To a solution of 2-fluoro-2-(ethoxycarbonyl)tetralone
(1.157 g, 4.9 mmol) dissolved in EtOH-H2O (5:1,
30 mL) was added KOH (0.825 g, 14.7 mmol). The resulting mixture
was refluxed for 1.5 h, cooled to r.t., quenched with a sat. aq NH4Cl
solution (25 mL) and extracted with Et2O (5 × 30 mL).
The combined organic layers were washed with brine (100 mL), dried
over MgSO4 and concentrated. The residue was purified
by flash chromatography on silica gel (Et2O-cyclohexane,
2:8) to afford 2-fluoro-1-tetralone 3f in
76% yield as a pale yellow oil. All spectral data were
consistent with those previously reported.²m
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