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1: Mp 155–156 ˚C; 1H NMR (CDCl3, 400
MHz)  7.04–7.48 (m, 80H), 6.95 (t, J = 7.6
Hz, 2H), 6.94 (t, J = 7.6 Hz, 2H), 6.52–6.56
(m, 4H), 6.20–6.31 (m, 6H), 5.16 (s, 4H),
4.77 (s, 4H), 4.25 (d, J = 13.4 Hz, 4H), 3.00    
(d, J = 13.6 Hz, 4H), 2.86–2.96 (m, 8H),
1.66 (s, 12H); 3 1P{1H} NMR (CDCl3, 162
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FIGURE 1. Novel Water-soluble Calixphosphine and Xantphos-SO3Na



MHz)  –17.77 (6JP-P = 30.3 Hz), –18.42
(6JP-P = 30.3 Hz); 1 3C NMR (CDCl3, 100
MHz)  156.00, 155.34, 153.11 (dd, J =
17.5, 1.5 Hz), 153.02 (dd, J = 17.5, 1.4 Hz)
140.53, 139.12, 138.29, 138.26, 138.23,
138.08, 137.94, 137.81, 137.58, 130.70,
130.39 (dd, J = 6.9, 1.4 Hz), 129.51, 129.24,
128.94, 128.88, 128.84, 128.68, 128.65,
128.62, 128.59, 128.56, 128.44, 128.28,
128.22, 127.62, 127.11, 126.83, 126.74,
126.56, 126.43, 126.24, 123.83, 123.05,
77.63, 76.26, 38.29, 37.75, 34.93, 32.36,
32.30, 32.06; IR (KBr)  3055, 3028, 2970,
2919, 2859, 1463, 1434, 1403, 1238, 1179,
982, 745, 696 cm– 1; Anal. Calcd for
C1 5 0H1 2 4O6P4: C, 83.93; H, 5.82. Found: C,
83.80; H, 5.75.
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TABLE 1

1 3 1P NMR

–17.8 (J = 30.3 Hz) –18.4 (J = 30.3

Hz) 2

1
1 3C NMR 153.1 (dd,

J = 17.5, 1.5 Hz) 153.0 (dd, J = 17.5, 1.4

Hz) 130.4 (dd, J = 6.9, 1.4 Hz)

C–P
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1
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TABLE 1 l/b 7.1

2 1
120 ˚C bite angle
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a Reagents and Reaction conditions: (a) n-BuLi, B(OCH3)3, THF, –78 ˚C, rt, 1N HCl; (b) BrC6H4(CH2)2C6H4Br, Pd(PPh3)4, 2M Na2CO3, Benzene, reflux; (c) n-BuLi, THF, 
–78 ˚C; (d) n-BuLi, PhPCl2, THF, –78 ˚C.

sulfonation

R = CH2m-SO3NaC6H4

TABLE 1. Rhodium-Catalyzed Hydroformylation of 
1-Octene in Toluenea

Entry Ligand
Conversion

[%]b
Yield
[%]b, c l/bd

1

2

3

PPh3

Xantphos

1
a Reaction conditions : substrate (4.0 mmol), [Rh(acac)(CO)2] (8.14 

10-3), substrate/P/Rh = 500/ 4.4/1, tolene (5 mL), decane (0.04
mmol), 10 atm (CO/H2 = 1/1), 80 ˚C, t = 12h, stirring speed 800
rpm. b Determined by GC analysis . c Yield of aldehydes. d Ratio
(linear/branched) includes all branched aldehydes.
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