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General Methods. Unless stated otherwise, all reactions were carried out in
flame-dried glassware under argon atmosphere. All solvents were purified and dried
according to standard methods prior to use.

'H NMR spectra were obtained at 300 MHz or 400 MHz and recorded relative to
tetramethylsilane signal (0 ppm) or residual protio-solvent. *C NMR spectra were
obtained at 75 MHz or 100 MHz, and chemical shifts were recorded relative to the
solvent resonance (CDCls, 77.0 ppm). Data for '"H NMR are recorded as follows:
chemical shift (8, ppm), multiplicity (s = singlet, d = doublet, t = triplet, m = multiplet
or unresolved, br = broad singlet, coupling constant(s) in Hz, integration). Data for
BC NMR are reported in terms of chemical shift (5, ppm).

The D-Camphor-derived Triazolium Salts', starting material la-1d*, 1le-1k°, 114,

1m? were prepared according to the reported procedures.

(1) Li, Y.; Feng, Z.; You, S.-L. Chem. Commun. 2008, 2263.

(2) Ciganek, E. Synthesis 1995, 5, 1311.

(3) Han, X.; Ye, L.-W.; Sun, X.-L.; Tang, Y. J. Org. Chem. 2009, 74, 3394

(4) Nemoto, T.; Fukuda, T.; Hamada, Y. Tetrahedron Lett. 2006, 47, 4365.

(5) Read de Alaniz, J.; Kerr, M. S.; Moore, J. L.; Rovis, T. J. Org. Chem. 2008, 73, 2033.
(6) Cui, S.-L.; Wang, J.; Lin, X.-F.; Wang, Y.-G. J. Org. Chem. 2007, 72, 7779.
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0 > ookt

18’

White solid. 'H NMR (300 MHz, CDCl3) & 10.57 (s, 1H), 7.88 (d, J = 7.5 Hz, 1H),
7.56 (dd, J = 6.9, 8.7 Hz, 1H), 7.15-7.06 (m, 2H), 6.95 (d, J = 8.4 Hz, 1H), 6.22 (d, J
=15.9 Hz, 1H), 4.84 (dd, J = 2.1, 3.9 Hz, 2H), 4.23 (q, J = 7.2 Hz, 2H), 1.32 (t, J =
7.2 Hz, 3H).

CHO
; :O/\/\COOE'[

OMe
1b°
White solid. '"H NMR (300 MHz, CDCls) & 10.44 (s, 1H), 7.44 (dd, J = 4.2, 4.8 Hz,
1H), 7.17 (d, J = 4.5 Hz, 2H), 7.09 (dt, J = 4.5, 15.9 Hz, 1H), 6.24 (dt, J = 1.5, 15.6
Hz, 1H), 4.83 (dd, J = 1.5, 4.2 Hz, 2H), 4.23 (q, J = 6.9 Hz, 2H), 3.91 (s, 3H), 1.31 (t,
J=6.9 Hz, 3H).

MeO 0 GO0k

1c’

Yellow solid. "H NMR (300 MHz, CDCls) & 10.33 (s, 1H), 7.85 (d, J = 9.0 Hz, 1H),
6.68 (dd, J = 1.5, 8.7 Hz, 1H), 6.57 (d, J = 5.7 Hz, 1H), 6.52 (d, J = 2.1 Hz, 1H), 5.25
(dd, J=6.3, 12.9 Hz, 1H), 4.17 (q, J = 7.2 Hz, 2H), 3.87 (s, 3H), 3.31 (d, J = 7.2 Hz,
2H), 1.28 (t, = 7.2 Hz, 3H).

MeO\C[CHO
0" > F > CoOEt

1d’

White solid. '"H NMR (300 MHz, CDCls) & 10.53 (s, 1H), 7.36 (d, J = 3.0 Hz, 1H),
7.12-7.06 (m, 2H), 6.90 (d, J = 9.3 Hz, 1H), 6.20 (dt, J = 2.1, 15.6 Hz, 1H), 4.79 (dd,
J=2.1,3.9 Hz, 2H), 4.23 (q, J = 6.9 Hz, 2H), 3.82 (s, 3H), 1.31 (t, J = 6.9 Hz, 3H).
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CHO
:; :O/\\¢¢\COOEt

CH,
1¢°
White solid. "H NMR (300 MHz, CDCly) 6 10.33 (s, 1H), 7.70 (d, J = 7.5 Hz, 1H),
7.48 (d, J = 7.2 Hz, 1H), 7.19 (t, = 7.5 Hz, 1H), 7.09 (dt, J = 4.2, 15.6 Hz, 1H), 6.34
(d, J = 15.6 Hz, 1H), 4.62 (dd, J = 1.8, 3.9 Hz, 2H), 4.25 (g, J = 7.2 Hz, 2H), 2.33 (s,
3H), 1.33 (t, J = 7.2 Hz, 3H).

0" > CoOEt

1f°

White solid. 'H NMR (300 MHz, CDCl;) & 10.53 (s, 1H), 7.67 (s, 1H), 7.35 (d, J =
8.4 Hz, 1H), 7.10 (dt, J = 4.2, 15.6 Hz, 1H), 6.84 (d, J = 8.7 Hz, 1H), 6.21 (dd, J=2.1,
15.9 Hz, 2H), 4.81 (dd, J = 1.8, 3.6 Hz, 2H), 4.23 (q, J = 7.2 Hz, 2H), 2.33 (s, 3H) ,
1.31 (t, J=7.2 Hz, 3H).

CI\©:CHO
0 > o0k

5

1g
White solid. "H NMR (300 MHz, CDCls) § 10.49 (s, 1H), 7.82 (d, J = 2.4 Hz, 1H),
7.49 (dd, J=2.4,9.0 Hz, 1H), 7.08 (dt, J = 4.5, 15.9 Hz, 1H), 6.91 (d, J = 9.0 Hz, 1H),
6.19 (dt, J = 1.8, 15.9 Hz, 1H), 4.83 (dd, J = 1.8, 3.9 Hz, 2H), 4.23 (q, J = 7.2 Hz, 2H),
1.31 (t, J = 7.2 Hz, 3H).

0" > F > Co0E

1’

White solid. "H NMR (300 MHz, CDCls) & 10.47 (s, 1H), 7.96 (d, J = 2.4 Hz, 1H),
7.63 (dd, J=2.4, 8.7 Hz, 1H), 7.09 (dt, J = 4.5, 15.3 Hz, 1H), 6.85 (d, J = 8.7 Hz, 1H),
6.19 (d, J = 15.6 Hz, 1H), 4.83 (dd, J = 2.1, 4.2 Hz, 2H), 4.23 (q, J = 7.2 Hz, 2H),
1.32 (t, J = 7.2 Hz, 3H).
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O,N \©:CHO
0 > o0k

1i

White solid. 'H NMR (400 MHz, CDCl3) § 10.53 (s, 1H), 8.71 (d, J = 2.8 Hz, 1H),
8.43 (dd, J=3.2,9.2 Hz, 1H), 7.13 (t, J = 4.4 Hz, 1H), 7.11-7.08 (m, 1H), 6.22 (dt, J
=2.0, 16.0 Hz, 1H), 5.00 (dd, J = 2.0, 4.4 Hz, 2H), 4.25 (q, J = 7.2 Hz, 2H), 1.32 (¢, J
= 7.2 Hz, 3H). °C NMR (100 MHz, CDCl3) § 186.9, 165.3, 163.7, 142.0, 139.3,
130.5, 124.9, 124.8, 123.5, 113.1, 67.8, 60.9, 14.1. IR (thin film): Ve (cm™") = 3080,
2966, 2903, 1694, 1588, 1524, 1368, 1342, 1273, 1193, 1025, 945, 749, 676; MS (EL
m/z, rel. intensity) 233 (24), 206 (33), 85 (100); HRMS (EI) calcd for Ci3H;3NOg
(M"): 279.0743. Found: 279.0747; m.p. 71-73 °C.

Et,N 0" > COooEt

1j°

Orange solid. 'H NMR (300 MHz, CDCl;) & 10.22 (s, 1H), 7.73 (d, J = 9.0 Hz, 1H),
7.11 (dt, J = 3.9, 15.9 Hz, 1H), 6.31 (d, J = 10.2 Hz, 1H), 6.25 (d, J = 15.9 Hz, 1H),
5.97 (d, J = 1.8 Hz, 1H), 4.79 (dd, J = 2.1, 6.9 Hz, 2H), 4.22 (q, J = 7.2 Hz, 2H), 3.41
(q, J=7.2 Hz, 4H), 1.31 (t, J = 7.2 Hz, 3H), 1.21 (t, J = 7.2 Hz, 6H).

.
s > cooEt

1k

Yellow oil. "H NMR (300 MHz, CDCl3) § 10.31 (s, 1H), 7.83 (d, J = 7.5 Hz, 1H),
7.52 (t, J = 8.1 Hz, 1H), 7.39-7.31 (m, 2H), 6.97 (dt, J = 6.9, 15.6 Hz, 1H), 5.94 (d, J
= 15.6 Hz, 1H), 4.15 (q, J = 7.2 Hz, 2H), 3.70 (d, J = 6.6 Hz, 2H), 1.25 (t, J = 7.2 Hz,
3H). °C NMR (75 MHz, CDCl3) § 191.1, 165.3, 141.4, 139.3, 133.8, 133.7, 132.3,
128.3, 125.7, 123.9, 60.2, 33.9, 13.9. IR (thin film): Vmax (cm™) = 3061, 2981, 2848,
2742, 1716, 1652, 1587, 1461, 1368, 1317, 1267, 1198, 1041, 978, 754, 679; MS (EL
m/z, rel. intensity) 250 (M, 2), 137 (100); HRMS (EI) caled for Ci3H405S (M'):
250.0664. Found: 250.0663.
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l}l/\/\COOEt
Ms

11

Yellow oil. "H NMR (300 MHz, CDCls) & 10.30 (s, 1H), 7.99 (d, J = 8.7 Hz, 1H),
7.69 (t, J = 7.8 Hz, 1H), 7.56 (t, J = 7.8 Hz, 1H), 7.43 (d, J = 7.8 Hz, 1H), 6.86 (dt, J
= 6.9, 15.6 Hz, 1H), 5.90 (d, J = 15.6 Hz, 1H), 4.46 (d, J = 6.6 Hz, 2H), 4.16 (g, J =
6.9 Hz, 2H), 2.98 (s, 3H), 1.26 (t, J = 6.9 Hz, 3H).

CHO
@[O/\/COOE’[

1m®

Yellow oil. 'H NMR (300 MHz, CDCls) & 10.37 (s, 1H), 7.93 (dd, J = 1.8, 7.8 Hz,
1H), 7.85 (d, J = 12.3 Hz, 1H), 7.69-7.63 (m, 1H), 7.33 (t, J = 7.5 Hz, 1H), 7.17 (d, J
=8.7 Hz, 1H), 5.64 (d, J = 12.0 Hz, 1H), 4.22 (q, J = 7.2 Hz, 2H), 1.30 (t, J = 7.2 Hz,
3H).

General Procedure for Enantioselective Intramolecular Stetter Reactions:

0
R1§H cat. D (10 mol%) R1—'\ “\\\COZEt
l U
PSP co,et DIEA (10 moi%) Ay
1

xylene, rt

N

cat. D &%/Cer
N o
oj BF,

A flame dried Schlenk tube was cooled to room temperature and filled with argon. To
this tube were added triazolium salt D (4.9 mg, 0.01 mmol, 10 mol%) and xylene (0.3
mL). Then to this solution was added DIEA (2.1 pL, 0.01 mmol, 10 mol%) and
xylene (0.2 mL), and the solution was stirred at room temperature for 20 minutes.
The substrate 1 (0.1 mmol) and xylene (0.5 mL) were then added. After the reaction
was complete (monitored by TLC), the reaction mixture was concentrated under
reduced pressure. The residue was purified by silica gel column chromatography to

afford the product 2.
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0]

2a’

Yellow oil, 94% yield, 96% ee [Daicel Chiralpak AD-H, hexane/2-propanol = 97/3, v
= 0.7 mL-min™', A = 254 nm, t (major) = 20.43 min, t (minor) = 29.49 min]; [o]p>" =
-15.8 (¢ = 1.0, CH>CL,). "H NMR (300 MHz, CDCls) & 7.89 (dd, J = 1.5, 7.8 Hz, 1H),
7.51-7.45 (m, 1H), 7.05-6.96 (m, 2H), 4.60 (dd, J = 5.4, 11.1 Hz, 1H), 4.30 (t, J =
11.7 Hz, 1H), 4.19 (g, J = 7.2 Hz, 2H), 3.39-3.29 (m, 1H), 2.93 (dd, J = 4.8, 16.8 Hz,
1H), 2.42 (dd, J=8.1, 17.1 Hz, 1H), 1.29 (t, J = 7.2 Hz, 3H).

O
" SCOOEt

OMe

2b°

Yellow oil, 95% yield, 96% ee [Daicel Chiralpak AD-H, hexane/2-propanol = 90/10,
v=1.0mL min™, A =254 nm, t (major) = 15.94 min, t (minor) = 21.75 min]; [a]p? =
-40.7 (¢ = 1.0, CH,Cl,). "H NMR (300 MHz, CDCl3) & 7.49 (dd, J = 1.5, 8.1 Hz, 1H),
7.07 (dd, J=1.2, 8.1 Hz, 1H), 6.98 (t, J = 8.1 Hz, 1H), 4.71 (dd, J=5.4, 11.4 Hz, 1H),
438 (t, J=11.7 Hz, 1H), 4.19 (q, J = 7.2 Hz, 2H), 3.92 (s, 3H), 3.41-3.31 (m, 1H),
291 (dd, J=5.1, 16.8 Hz, 1H), 2.45 (dd, J = 8.1, 17.1 Hz, 1H), 1.28 (t, J = 7.2 Hz,

3H).
0
/@fﬁ*“‘\cooa
MeO (@)
2¢°

Yellow oil, 89% yield, 97% ee [Daicel Chiralpak AD-H, hexane/2-propanol = 95/5, v
= 1.0 mL - min™', A = 254 nm, t (major) = 22.00 min, t (minor) = 28.04 min]; [a]p®’ =
-10.8 (c = 1.0, CHCl3). 'H NMR (300 MHz, CDCl3) & 7.83 (d, J = 8.7 Hz, 1H), 6.59
(dd, J =24, 8.7 Hz, 1H), 6.41 (d, J = 2.1 Hz, 1H), 4.59 (dd, J = 5.1, 11.1 Hz, 1H),
428 (t, J = 11.4 Hz, 1H), 4.19 (q, J = 7.2 Hz, 2H), 3.84 (s, 3H), 3.33-3.23 (m, 1H),
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2.97 (dd, J = 4.5, 17.1Hz, 1H), 2.39 (dd, J = 8.4, 17.1 Hz, 1H), 1.29 (t, J = 7.2 Hz,

3H).
0

Meo@fﬁ*“‘\cooa
0

2d’

Yellow oil, 97% yield, 96% ee [Daicel Chiralpak AD-H, hexane/2-propanol = 95/5, v
= 1.0 mL - min™', A = 254 nm, t (major) = 16.38 min, t (minor) = 22.83 min]; [a]p™’ =
-30.2 (c = 1.0, CHCl3). "H NMR (300 MHz, CDCl3) & 7.31 (d, J = 3.0 Hz, 1H), 7.10
(dd, J =3.3, 9.0 Hz, 1H), 6.91 (d, J = 8.7 Hz, 1H), 4.56 (dd, J = 5.1, 11.1 Hz, 1H),
4.26 (t, J =11.1 Hz, 1H), 4.19 (q, J = 7.2 Hz, 2H), 3.80 (s, 3H), 3.36-3.26 (m, 1H),
292 (dd, J=4.8, 16.8 Hz, 1H), 2.43 (dd, J = 8.1, 17.1 Hz, 1H), 1.29 (t, J = 7.2 Hz,

3H).
0
“"COOEt
0
CHs
2¢’

Yellow oil, 95% yield, 95% ee [Daicel Chiralpak AD-H, hexane/2-propanol = 97/3, v
= 0.7 mL -min™', A = 254 nm, t (major) = 15.74 min, t (minor) = 20.69 min]; [a]p”’ =
-28.0 (c = 1.0, CH,Cl,). 'H NMR (300 MHz, CDCl3) & 7.74 (d, J = 8.1 Hz, 1H), 7.34
(d, J=6.6 Hz, 1H), 6.92 (t, J = 7.8 Hz, 1H), 4.64 (dd, J =5.4, 11.1 Hz, 1H), 4.29 (t, J
=11.4 Hz, 1H), 4.19 (q, J = 6.9 Hz, 2H), 3.37-3.27 (m, 1H), 2.94 (dd, J = 4.8, 17.1 Hz,

1H), 2.40 (dd, J = 8.4, 16.8 Hz, 1H), 2.24 (s, 3H), 1.29 (t, J = 6.9 Hz, 3H).
O

(@]

2f°
Yellow oil, 95% yield, 97% ee [Daicel Chiralpak AD-H, hexane/2-propanol = 95/5, v
= 1.0 mL-min™', A = 254 nm, t (major) = 11.95 min, t (minor) = 18.10 min]; [o]p> =

-26.9 (¢ = 1.0, CH,CL,). "H NMR (300 MHz, CDCl3) 6 7.67 (d, J = 1.8 Hz, 1H), 7.29
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(dd, J = 2.1, 8.7 Hz, 1H), 6.88 (d, J = 8.4 Hz, 1H), 4.57 (dd, J = 5.1, 10.8 Hz, 1H),
426 (t,J = 11.4 Hz, 1H), 4.19 (q, J = 7.2 Hz, 2H), 3.36-3.26 (m, 1H), 2.92 (dd, J =
4.8, 17.1 Hz, 1H), 2.41 (dd, J = 8.1, 16.8 Hz, 1H), 2.30 (s, 1H), 1.28 (t, J = 7.2 Hz,

1H).
0

C'\Cfﬁ““\cooa
0

29°

Yellow oil, 94% yield, 93% ee [Daicel Chiralpak AD-H, hexane/2-propanol = 95/5, v
= 1.0 mL - min™', A = 254 nm, t (major) = 12.61 min, t (minor) = 18.19 min]; [a]p®’ =
-29.4 (c = 1.0, CHCl3). 'H NMR (300 MHz, CDCl3) § 7.83 (d, J = 2.7 Hz, 1H), 7.42
(dd, J =24, 8.7 Hz, 1H), 6.95 (d, J = 9.0 Hz, 1H), 4.61 (dd, J = 5.1, 11.4 Hz, 1H),
4.30 (t, J = 12.0 Hz, 1H), 4.19 (q, J = 7.2 Hz, 2H), 3.37-3.27 (m, 1H), 2.92 (dd, J =

4.8,17.1 Hz, 1H), 2.44 (dd, J=17.8, 17.1 Hz, 1H), 1.29 (t, J = 7.2 Hz, 3H).
O

Br\@\)lj.\\\\COOEt
@)

2n’

Yellow oil, 94% yield, 94% ee [Daicel Chiralcel OD-H, hexane/2-propanol = 97/3, v
= 0.5 mL-min™', A = 254 nm, t (minor) = 29.32 min, t (major) = 31.02 min]; [o]p>" =
-15.4 (c = 1.0, CHCl3). '"H NMR (400 MHz, CDCl3) & 7.99 (d, J = 2.4 Hz, 1H), 7.55
(dd, J = 2.8, 9.2 Hz, 1H), 6.89 (d, J = 8.4 Hz, 1H), 4.61 (dd, J = 5.2, 11.2 Hz, 1H),
4.30(dd, J=11.2,12.0 Hz, 1H), 4.19 (q, J = 7.2 Hz, 2H), 3.36-3.28 (m, 1H), 2.92 (dd,

J=48,16.8 Hz, 1H), 2.43 (dd, J = 8.0, 16.8 Hz, 1H), 1.29 (t, J = 7.2 Hz, 3H).
O

O2N \Cfﬁ“\\\COOEt
(@)

2i

White solid, 86% yield, 68% ee [Daicel Chiralpak AD-H, hexane/2-propanol = 70/30,
v=1.0mL min™, A =254 nm, t (major) = 13.29 min, t (minor) = 21.61 min]; [a]p? =
-47.0 (c = 1.0, CHCl3). '"H NMR (300 MHz, CDCl3) & 8.78 (d, J = 2.7 Hz, 1H), 8.34
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(dd, J=2.7, 9.3 Hz, 1H), 7.13 (d, J = 9.3 Hz, 1H), 4.76 (dd, J = 5.7, 11.7 Hz, 1H),
4.44 (t,J=11.7 Hz, 1H), 4.20 (q, J = 6.9 Hz, 1H), 3.45-3.35 (m, 1H), 2.96 (dd, J =
4.8, 17.4 Hz, 1H), 2.51 (dd, J = 8.1, 17.1 Hz, 1H), 1.30 (t, J = 6.9 Hz, 1H). °C NMR
(75 MHz, CDCl3) 6 190.6, 170.8, 165.6, 142.1, 130.3, 123.9, 120.0, 119.2, 70.6, 61.2,
42.1,29.8, 14.1. IR (thin film): Vi (cm™) = 2986, 1731, 1692, 1439, 1339, 1012, 856,
750, 622; MS (EIL, m/z, rel. intensity) 279 (M", 1), 192 (100); HRMS (EI) calcd for

C13H13NOg (M): 279.0743. Found: 279.0745; m.p. 86-88 C.
0]

Et,N o)

2j°

Yellow oil, 90% yield, 97% ee [Daicel Chiralpak AD-H, hexane/2-propanol = 90/10,
v=1.0 mL-min”', A = 254 nm, t (major) = 20.48 min, t (minor) = 22.47 min]; [a]p>’ =
+12.9 (¢ = 1.0, CHCl3). "H NMR (300 MHz, CDCl3) & 7.74 (d, J = 9.0 Hz, 1H), 6.35
(dd, J =24, 9.3 Hz, 1H), 6.05 (d, J = 2.1 Hz, 1H), 4.53 (dd, J = 5.1, 11.1 Hz, 1H),
4.15-4.26 (m, 3H), 3.39 (q, J = 7.2 Hz, 4H), 3.25-3.15 (m, 1H), 2.95 (dd, J=4.5, 16.5
Hz, 1H), 2.36 (dd, J = 8.7, 16.5 Hz, 1H), 1.28 (t, J = 6.9 Hz, 3H), 1.20 (t, J = 7.2 Hz,

6H).
0
©fjj““\cooa
S
2k

Yellow oil, 26% yield, 88% ee [Daicel Chiralpak AD-H, hexane/2-propanol = 97/3, v
= 0.7 mL-min™', A = 254 nm, t (major) = 20.41 min, t (minor) = 24.64 min]; [o]p”>" =
-100.1 (¢ = 0.4, CH,Cl,). '"H NMR (300 MHz, CDCl3) & 8.08 (d, J = 8.1 Hz, 1H),
7.41-7.36 (m, 1H), 7.26 (d, J = 7.8 Hz, 1H), 7.17 (t, J = 7.5 Hz, 1H), 4.19 (¢, J = 7.2
Hz, 2H), 3.43-3.30 (m, 2H), 3.17-3.10 (m, 1H), 2.97 (dd, J = 4.8, 16.8 Hz, 1H), 2.58
(dd, J = 6.9, 16.8 Hz, 1H), 1.29 (t, J = 7.2 Hz, 3H). °’C NMR (75 MHz, CDCl;) &
194.5, 171.6, 141.7, 133.2, 130.3, 129.6, 127.3, 124.9, 60.8, 44.4, 34.3, 30.8, 14.1. IR
(thin film): vy (cm™) = 2980, 1732, 1681, 1588, 1437, 1177, 1028, 765, 737; MS (EI,
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m/z, rel. intensity) 250 (M", 5), 163 (100); HRMS (EI) calcd for C;3H;403S (M"):
250.0664. Found: 250.0662.
0]

N

|
Ms

21

Yellow oil, 77% yield, 56% ee [Daicel Chiralpak AD-H, hexane/2-propanol = 80/20,
v=1.0 mL min”', A = 254 nm, t (minor) = 16.42 min, t (major) = 21.87 min]; [a]p =
+49.0 (c = 1.0, CHCl3). 'H NMR (300 MHz, CDCl3) & 8.07 (d, J = 7.8 Hz, 1H), 7.77
(d, J=8.4 Hz, 1H), 7.57 (t, J=8.7 Hz, 1H), 7.24 (d, J= 7.5 Hz, 1H), 4.52 (dd, J = 5.1,
13.5 Hz, 1H), 4.20 (q, J = 7.2 Hz, 2H), 3.82 (t, J = 13.2 Hz, 1H), 3.36-3.26 (m, 1H),
3.13 (s, 3H), 2.92 (dd, J=4.5, 17.1 Hz, 1H), 2.60 (dd, J=7.5, 17.1 Hz, 1H), 1.29 (t, J
= 7.2 Hz, 3H).

0O

-||I\
©j§ COOEt

2m

Yellow oil, 82% yield, 30% ee [Daicel Chiralcel OB-H, hexane/2-propanol = 90/10, v
= 1.0 mL-min”', A = 254 nm, t (minor) = 20.95 min, t (major) = 38.70 min]; [a]p®’ =
+29.9 (¢ = 0.70, CHCl3). '"H NMR (300 MHz, CDCl;) & 7.69 (d, J = 7.8 Hz, 1H),
7.67-7.60 (m, 1H), 7.15-7.09 (m, 2H), 4.89 (dd, J = 3.6, 7.2 Hz, 1H), 4.19-4.11 (m,
2H), 3.09 (dd, J = 3.9, 17.1 Hz, 1H), 2.83 (dd, J =7.8, 17.4 Hz, 1H), 1.19 (t, J = 6.9
Hz, 3H). °C NMR (75 MHz, CDCl3) & 200.4, 172.4, 169.3, 138.0, 124.2, 122.1,
120.9, 113.5, 81.0, 61.2, 36.0, 13.9. IR (thin film): Vi (cm™) = 2983, 2935, 1724,
1615, 1464, 1327, 1191, 1026, 891, 760; MS (EI, m/z, rel. intensity) 220 (M, 28),
147 (100); HRMS (EI) caled for C;,H;,04 (M'): 220.0736. Found: 220.0739.
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