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Introduction 
The oxidative coupling of phenols is an important 

synthetic method for the construction of hydroxylated bi- 
and polyaryls and may be accomplished by chemical, 
photochemical, and electrochemical means.' The ap- 
plication of this approach to biaryl synthesis has been 
amply described in various papers and reviews.2 Usually 
the reaction produces mixtures of compounds from which 
hydroxylated biaryls and triaryls are isolated with efficient 
separative techniques. 

Our recent studies have focused on the use of dichlo- 
roaluminum phenolates as reagents to promote highly 
selective coupling of phenolic  substrate^.^ Thus com- 
pounds 2 were synthesized in good yields and excellent 
selectivities by reacting equimolecular mixtures of con- 
venient phenols andAlC13 with FeCl3 in CH3N02 (Scheme 
1). 

Moreover compounds 2 underwent further oxidative 
coupling giving tetraaryls 3 in moderate yields (Scheme 
2). 

Results and Discussion 
On the basis of these results, we became interested in 

the design of an iterative approach to linear and branched 
tetra- and octaaryls such as 3,4,  and 6 which represent 
important intermediates for the construction of spherands4 
and are subunits in the preparation of special polymers 
and materials related to molecular recognition and liquid 

Our first target was to achieve the optimum conditions 
for the synthesis of tetraaryl3a (R = CH3) by oxidative 
coupling of 2a selected as the model s ~ b s t r a t e . ~  After a 
number of trials with various oxidants and solvents, FeCl3 
in trichloroethylene at 50 "C was found to be the best 
promoter (49% yield). The reaction was successively 
extended to the biaryl2c (R = OCHs), yielding the expected 
product 3c in 17% yield. For the synthesis ofthe tetraaryl 
3b (R = But) from 2b, DDQ in CS2 in the presence of a 
stoichiometric amount of Li(OH)H20 (Table 1) was utilized 
as the oxidant (in order to avoid detertbutylation). 
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a Oxidant 1 = FeC13 or DDQ; oxidant 2 = Mn(OAc)3SHzO or 
DDQ. 

Table 1. Synthesis of Some Tetraaryls 3 
T yield 

entry 2 R oxidant solvent ("C) 3 (%) 

1 28 CH3 FeCls CHCl=CClZ 50 3a 49 
2 2b (CHshC DDQ CSz 25 3b 71a 
3 20 OC& FeCls CHCl-CClz 50 3c 17 

a The odaaryl4b was also recovered in 8% yield. 

Table 2. Synthesis of Some Octaaryls 4 and 6 
3 T 4 yield 

entry or5 R oxidant solvent ("C) or6 (%) 

1 3a CH3 Mn(0Ac)s. CHC1- 50 4a 23 

3 5 4(0H)Cd& Mn(0Ac)s. EtOH 50 6 50" 

2Hz0 CClz 
2 3b (CHdsC DDQ CSz 25 4b 58 

2Hz0 

Mixture of three isomers 8x, 6y, and 62 in la%, 21%, and 11% 
yield, respectively. 

Following our program, we successively decided to study 
the possibility that the coupling products 3 would allow 
further couplings, producing the octameric compounds 4 
(Scheme 2). Thus 3a was subjected to oxidative dimer- 
ization by using Mn(OAc)g2HzO as promoter with a redox 
potential higher than FeC13. The octaaryl4a was obtained 
in 23% yield after normal workup. 

Unfortunately the tetraaryl3c (R = OCH3) was found 
to produce intractable mixtures of products under these 
conditions. 

With the tetraaryl3b, DDQ was utilized in CSa under 
conditions similar to  those noted for 2b and the expected 
octaaryl4b was obtained in 58% yield (Table 2). 

The comparison ofthis result with that reported in Table 
1 (entry 2) allowed us to suppose that the formation of 3b 
in 71% yield accompained by a small amount of 4b (8% 
yield) presumably arises from a very fast dimerization, 
which rapidly reduces the concentration of DDQ in the 
reaction medium and minimizes the further oxidative 
coupling. This was confirmed by carrying out the reaction 
in the presence of 2 equiv of DDQ; under these conditions 
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(400 MHz, C6D6) 6 7.8-7.2 (14 H, m), 7.46 and 7.09 (4 H, 2 d, J 
= 8.6 Hz), 7.42 and 7.05 (4 H, 2 d, J = 8.7 Hz), 7.41 and 7.04 (4 
H, 2 d, J = 8.7 Hz), 4.7 (8 H, br 4; IR (KBr) 3333 cm' (OH); MS 
mlz (M+) (re1 intensity) 738 (100). Anal. Calcd for C.&aO8: 
C, 78.0; H, 4.6. Found: C, 78.1; H, 4.5. 

(9 H, s), 1.15 (9 H, s), 1.08 (18 H, 8);  IR (KBr) 3367 cm' (OH); MS 
m l z  (M+) (re1 intensity) 1188 (1001, 1172 (251,890 (16). Anal. 
Calcd for C8&&: C, 80.9 H, 8.3. Found C, 81.0; H, 8.2. 

1,l'"l'': 3,1"':8,1~~:6~~,l~-se~phenyl (6x): yield 0.33 g 
(18%), pale yellow solid, dec before melting (EhO); lH NMR (400 

7.73 (2 H, d, J = 2.3 Hz), 7.49 (2 H, dd, J =  8.4,2.3 Hz), 7.47 and 
7.08(8H,2d,J=8.6Hz),7.44and7.06(8H,2d,J=8.7Hz), 
7.23 (2 H, d, J =  8.4 Hz), 4.6 (8 H, br 8) ;  IR (KBr) 3226 cml (OH); 
MS mlz (M+) (re1 intensity) 738 (100). Anal. Calcd for 
c&3408: C, 78.0; H, 4.6. Found: C, 77.9; p, 4.7. 

W,lV:Sv,l*: S*,l~-octiphenyl (6y): yield 0.39 g (21%), pale 
yellow solid, dec before melting (Et&); 'H NMR (400 MHz, C6D6) 
6 7.9-6.9 (26 H, m), 4.4 (8 H, br 8);  IR (KBr) 3356 cml (OH); MS 
m l z  (M+) (re1 intensity) 738 (901, 555 (45). Anal. Calcd for 
CaHs408: C, 78.0; H, 4.6. Found C, 77.9 H, 4.6. 
4,4',!2'',6"',4~~,6P,4*-Heptah~droxy-6''-(4hy&o~henyl)- 

1,l'"l'': Q",1"':3''',1~~8'0;1~~~,1%eptipheny1(62): yield 0.20 
g (11%), pale yellow solid, dec before melting (EtzO); lH NMR 

4 , 4 ' ~ ~ ~ , 4 ~ - H e ~ ~ ~ , S " ' . b i s .  

MH~,C&8)67.76(2H,d,J=2.3H~),7.75(2H,d,J=2.3H~), 

4,4',~,4"',~~,4~,6a,4~-0ctahydrory1,1'~,1"0",1~,1iv~ 
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