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Abstrac t :  The aluminium-mediated pinacol coupling of 5-t-butyl-2-methyl-l,3* 
benzenedicarboxaldehyde lxoduced 5,13-di-t-butyl-8,16-dimethyl- !,2,9,10-temthy(koxy[2.2]melacyclo- 
phane as a single stereoisomer in a fairly good yield. Also, a 1.2-dihydroxy derivative was prepared by 
the inlramolecular coupling of 1,2-bis(5-t-butyl-3-formyi-2-methylphenyl)ethane. 
© 1997 Elsevier Science Ltd. 

Inter- and intramolecular metal-mediated coupling of aromatic aldehydes have been extensively explored.! 

The McMurry reaction was successfully used to prepare [3.2]metacyclophane-10-enes; 2 however, the synthesis 

of hindered [2.2]meta- and [2.2]paracyclophanes via reducdve coupling of aromatic carbonyl compounds has 

not been described. We report herein the first example of the practical synthesis of [2.2]metacyclophanes having 

hydroxy groups on the bridge the pinacol coupling. 

When 5-t-butyl-2-methyl-1,3-benzenedicarboxaldehyde (1) was subjected to the conditions of the AI/aq. 

NaOH/methanol reducdve system,lc, 3 a novel tetrahydroxy[2.2]metacyclophane 34 was obtained, accompanied 

by the intermolecularly coupled oligomer 2. Metacyclophane 3 was easily separated from 2, just by washing 

with dichlorometane. The aluminium-mediated intramolecular pinacol coupling re~_cdon of 1,2-bis(5-t-butyl-3- 

formyl-2-methylphenyl)ethane (4) yielded dihydroxy[2.2]metacyclophane 64, although the reaction temperature 

had to be raised for the coupling to succeed due to the ix)or solubility of the substrate 4 in the solvent system 

(Scheme 1 and Table 1). 

A very inlcresting aspect observed in these reactions is that they proceeded with high stereoselecdvity, 

probably due to steric factors. Metacyclophane 3 and 6 were obtained each as a single stereoisomer, as 
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Scheme 1. Pinacol Coupling Reaction of Dialdehydes I and 4. 
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Table 1. Pinacol Couplin ~ Reaetiona 

Substrate AI MeOH 10% aq. Temp. Cyclophane Oligomer 

NaOH (%) (%) 

1; 1.10 g 0.55 g 25 ml 10 ml r.t. b 3 (33) 2 (60) c 

1; 1.10 g 0.55 g 25 ml 10 ml 55 "C 3 (26) 2 (63) c 

4; 1.14 ~ 0.55 ~; 3Oral lOml 60 "C 6 (18~ 5 (50) c 
a) Reaction time; 3 h. b) During addition of a NaOH solution, the tempemtm~ of the reaction mixture increased by 

about 8'C. c) Weight/weight percent yields are given. 

evidenced by their IH NMR spectra, which showed OH and methine 

protons on their bridges as singlet peaks. The X-ray crystallographic 

analysis of  3 (Fig. 1) disclosed that the hydroxy groups are in 

equatorial positions.5 

In conclusion, a very simple and convenient preparation of 

bridge-substituted [2.2]metacyclophanes was achieved via the 

aluminium-mediated pinacol coupling reaction of aromatic 

dialdehydes. 

Fig. 1. ORTEP Drawing of 3. 
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