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KOH, DMSO

1.

2. LiClO4
benzene, reflux (80%)

IR: 1780 cm-1

1H NMR (300 MHz)

2.29 (ddd, J = 11.3, 9.9, 6.5 Hz, 1H)
2.54 (dt, J = 10.9, 7.1 Hz, 1H)

2.18 (s, 3H)

3.06 (ddd, J = 18.1, 10.7, 6.5 Hz, 1H)
3.15 (ddd, J = 18.1, 9.7, 7.1 Hz, 1H)
5.33 (d, J = 10.8 Hz, 1H)
5.67(d, J = 17.2 Hz, 1H)
6.99(dd, J = 17.2, 10.8 Hz, 1H)
7.19-7.27 (m, 2H)
7.56-7.60 (m, 2H)

13C NMR (75 MHz)

25.4
27.5
42.7
67.6
115.3
125.6
127.03
127.08
127.6
135
135.3
139.5
212

a b

(90%) (87%)

a: YbCl3 (2.0 eq), dioxane, 100 °C, 1 hr b: Yb(OTf)3 (0.2 eq), chlorobenzene, 130 °C, 0.5 hr

1)

2)

6.11

3)

4)

MsCl,  Et3N

NaCN,  DMSO,

LiAlH4,  Et2O

5)

PhCHO,  MS

BF3-Et2O,  CH2Cl2, 40%
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