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Bis[ (1, 2-diphenylacenapthylen—4-y1)
diphenylphosphine oxide] (68.0mg, 75%) %
Bz,

(B -Bis[ (1, 2-diphenylacenapthylen—4-y1)
diphenylphosphine oxide]

'H NMR (CDCl,) 6 6.92 (d), 7.02 (t),
7.18-7.43 (m), 7.53-7.57 (m), 7.64-7.71
(m).

Jp NMR (CDCL,) § 30. 01.

HRMS-FAB (m/z) caled for Cg,H,00,P, (M+H)
1007. 3208, found 1007. 3207

[a]®) +246.7° (c 0.50, benzene)
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phenanthrene—-2-y1)
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'H NMR (CDC1,) 6 6.61-7.41 (m), 7.61-7.65
(m).

“IP NMR (CDC1,) § 28. 85

HRMS-FAB (m/z) calcd for C,uHe0,P, (MH+H+)
1363. 4773, found 1363. 4762

[a]®, +417.7° (c 0.50, benzene)
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(R )-Bis[(1, 2-diphenylacenapthylen—4-y1)
diphenylphosphine]

'H NMR (CDC1,) § 6.98 (d), 7.13-7.45 (m),
7.60 (d), 7.72 (s).

SIP NMR (CDC1,) & —14. 37.

HRMS-EST (m/z) caled for CpH,P, (M+H")
975. 3309, found 975. 3310.
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iz,

(R -Bis[ (1, 2-di- (4-bromophenyl) -5-biace
napthylen—4-yl) diphenylphosphine oxide]
'H NMR (CDC1,) § 6.94 (d), 7.04-7.09 (m),
7.19-7.68 (m).

SIP NMR (CDC1.) § 29. 99.

HRMS-EST (m/z) calcd for C;,H,:Br,0,P, (M+H")
1318. 9628, found 1318. 9628.
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(R )-Bis[ (1, 2-di- (4-bromophenyl) -5-acen
apthylen—4-y1) diphenylphosphine]

'H NMR (CDC1,) & 6.90-7.23 (m), 7.44-7.50
(m), 7.60 (s).

JIP NMR (CDC1,) & —14. 60.

HRMS-FAB (m/z) calcd for CpH,Br,P, (M+H')
1286. 9730, found 1286. 9730.
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cenapthylen—4-y1) diphenylphosphine
oxide]

'H NMR (CDC1,) § 7.02 (d), 7.10-7.13 (m),
7.21-7.24 (m), 7.32-7.38 (m), 7.45-7.47
(m), 7.51-7.55 (m), 7.61 (d), 7.66-7.71
(m).

SIP NMR (CDC1,) 6 30. 02.

HRMS-EST (m/z) calcd for CH,oF ,0,P, (M+H")
1279. 2703, found 1279. 2703

[a]®, +188.0° (c 0.50, benzene)

@  (B-Bis[(1,2-di-(4-trifluoromethyl)
—-5—acenapthylen—4-y1) diphenylphosphine]
DAL
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F3C, CF3
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l PPh,
FsC CF4

(# )-Bis[(1, 2-di-(4-trifluoromethyl)-5-
acenapthylen-4-y1) diphenylphosphine]

'H NMR (CDC1,) § 7.03 (d), 7.16-7.30 (m),
7.48-7.54 (m), 7.60-7.67 (m), 7.71 (s).
Sp NMR (CDC1,) & -14. 45

HRMS-FAB (m/z) caled for CuHF P, (M+)
1247. 2805, found 1247. 2808.

[a]?®) +229.3° (c 0.50, benzene)
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Table 1. Rhodium-Catalyzed Asymmetric
1,4-Addition of Phenylboronic Acid to
Cyclohexenone

o Rh{acac)(CsHy)z

Phosphine Ligand
d +  PhB{OH)y _ -

1. 4-dioxane : H,0 (10 : 1) ueh

100°C

entry Phosphine Ligand t[h] Y[!ae(-_!ij F"-X—_,e]
1 (R)-BINAP 3 93 97
2t {R)-Bi{acenapyhyl) Ligand 8 56 a7
ae (R)-Bi{acenapyhyl) Ligand 0 86 7

a) Takaya, ¥.: Ogasawara, M.; Hayashi, T. J. Am. Chem. Soc. 1998, 120, 5579-5580.
Reaction condition : b} PhB(OH): = 3 eq ¢) PhB(OH); = 10 eq
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