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FIGURE 1. Structure of Inherently Chiral Calix[4]arene.
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Efficient Synthetic Route to Inherently Chiral Calix[4]arene with ABCD Substitution Pattern on the Wide Rim
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SCHEME 1a

OHBnOOHBnO
2 3*

Yield 83 %
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OHBnOOPrBnO

4*
Yield 90 %
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(f) (h)

9*
Yield 69 %

(i), (j) (k)

Yield 54%

(g)

a Reagents and conditions:(a) PrBr, Na2CO3, DMF, reflux; (b) NBS, MEK, rt; (c) PrBr, NaH, DMF, rt; (d) n-BuLi, THF, B(OCH3)3 , 1N HCl, –78 ˚C; 
(e) [Pd(PPh3)4], C6H6, 1-iodo-3,5-dimethylbenzene, 2M Na2CO3aq, reflux; (f) Me3SiI, CHCl3, 40 ˚C; (g) Br2, CHCl3, –20 ˚C; (h) PrI, NaH, DMF, 0 ˚C; 
(i) n-BuLi, THF, B(OCH3)3, –78 ˚C, 1N HCl; (j) pyrrolidine, Cu(OAc)2, pyridine, CH2Cl2, 40 ˚C; (k) sec-BuLi, PhCOPh, THF, –78 ˚C .
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TABLE 1. C-N Bond Cross-Coupling of 11 and Pyrrolidinea

a Reagents and conditions: 11 (0.410 mmol), pyrrolidine (0.819 mmol), Cu(OAc)2
(0.819 mmol), ligand (1.63 mmol) in 5 mL of solvent at room temperature under 
air atmosphere for 24 h.
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Entry TemperatureLigand Solvent Yield (%)

1 pyridine CH2Cl2 rt 6

2 pyridine CH2Cl2 reflux 37

TABLE 2. C-N Bond Cross-Coupling of 9* and Pyrrolidinea

a Reagents and conditions: 9* (0.366 mmol), pyrrolidine (0.732 mmol), Cu(OAc)2 
(0.732 mmol), pyridine (1.46 mmol) in 5 mL of CH2Cl2 under air atmosphere for 24 h.


