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Development of Multifunctional Metal-Complex Catalysts (1)
–Synthesis of Novel Water-soluble Monophosphine Ligands on a Calix[4]arene Platform–

Risa TANAKA, Shoichi SHIMIZU and Yasuyuki SASAKI

Ar = m-SO3NaC6H4

FIGURE 1.  Structure of water-soulble 
monophosphine ligands
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1a : R = Et
1b : R = H
1c : R = 2-MePr
1d : R = (CH2)2C6H4SO3Na
1e : R = 2,2-Me2Pr
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1) Shimizu, S.; Shirakawa, S.; Sasaki, Y.; Hirai, C.
Angew. Chem. Int. Ed. 2000, 39, 1256–1259.
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 a Reagents and reaction conditions: (a) K2CO3, BnBr, CH3CN, reflux; (b) NBS, MEK, rt; (c) NaH, BnBr, THF, DMF, rt; 
(d) n-BuLi, B(OMe)3, THF, –78 ˚C, rt, 1NHCl; (e) I(C6H4)Et, Pd(PPh3)4, 2M Na2CO3 aq, benzene, reflux; (f)  
I(C6H4)(CH2)2Cl, Pd(PPh3)4, 2M Na2CO3 aq, benzene, reflux ; (g) PPh2H, n-BuLi, THF, rt, reflux.
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