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Anthracene diaryl bromide was prepared via the 
acid catalyzed condensation of veratrole with p -  
bromobenzaldehyde. Mixing of toluene solutions of 
anthracene diaryl bromide and CMI fullerene led to 
the formation of a 1 : 1 solid state complex. Evidence 
for the complex is based on microanalysis and FTIR. 
A crystal structure of the anthracene diaryl bromide 
is presented and a dimeric butterfly structure has 
been proposed for the supramolecular species in 
solution. 

Keywords: Anthracenes, hllerenes, host-guest chemistry, 
supramolecular chemistry 

INTRODUCTION 

Cyclotriveratrylene (CTV) 1 is a bowl shaped 
container molecule derived from the acid cata- 
lyzed condensation of veratrole with formalde- 
hyde [l l .  The shallow cavity of 1 allows it to host 
globular molecules such as c60 and o-carborane, 
forming discrete "ball and socket " complexes 
such as 1 c60 121. We endeavoured to synthesize 
substituted CTV derivatives bearing function- 
al groups on the methylene carbon centres. 
This would provide a means of coupling CTV 

molecules together to create a divergent receptor 
capable of multiple guest inclusion (Fig. 1). 

RESULTS AND DISCUSSION 

Reaction of veratrole with p-bromobenzaldehyde 
in sulfuric acid solution led to the formation 
of 2,3,6,7-tetramethoxy-9,1O-di-(4-bromophenyl) 
anthracene 2 (hereafter referred to as anthracene 
2) in 19% yield [3-51 (Scheme 1). 

Crystals of anthracene 2 were grown from 
toluene solution as a 1 : 1 toluene solvate, and 
an X-ray crystal structure was obtained in the 
triclinic space group Pi [61. The anthracene 
molecule lies over an inversion centre and the 
anthracene core is flat with a mean deviation of 
0.02 8, from the plane. The bromophenyl groups 
are at close to right angles to the anthracene 
plane, with an angle of 95.2" between planes 
(Fig. 2). Solvent toluene is disordered over two 
positions and shows no close contacts to the an- 
thracene molecule. There is no evidence of face- 
to-face or edge-to-face 7r interactions between 
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FIGURE 1 Molecular receptors. 

I 
CH2O 170% H2S04 R 

2 (R=p-Br(C&4)) 

SCHEME 1 

FIGURE 2 ORTEP diagram of 2. Ellipsoids are shown at 
50% probability level. 

molecules of 2 in the crystal lattice. The bond 
lengths and angles show no unusual features. 

The supramolecular chemistry of anthracene 
2 was probed by performing complexation ex- 
periments with Ca in toluene [7]. Anthracene 
derivatives have been previously shown to form 
Diels-Alder adducts with C60 181. Mixing of 
toluene solutions of anthracene 2 and Cm full- 
erene in a 4: 1 ratio led to discharge of the 
magenta solution and the formation of a shiny 
black-magenta solid. Using ratios of anthracene 
2 and Cm fullerene of less than 4: 1 failed to 
form any solid complex, either crystallizing from 
solution, or on evaporation to dryness. FT’IR 
analysis of the black-magenta solid revealed 
the superposition of fullerene and anthracene 
absorption bands, confirming that the solid 
contained both anthracene 2 and fullerene. 
Microanalysis of the solid was consistent with 
a 1 : l  complex. Suspension of the powder in 
CHC13 destroyed the complex, yielding free 
anthracene 2 and fullerene components, thus 
confirming that the complex is noncovalent in 
nature; this was also borne out in the ‘H and 
13C NMR spectroscopy, as only free anthracene 
2 was observed. Furthermore, an ESMS of the 
complex revealed only the individual anthra- 
cene and fullerene components. 
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Interestingly, when the 'H NMR spectrum of 
anthracene 2 in toluene-& was measured after 
several minutes time, a second set of signals 
was observed; these new signals were assigned 
to anthracene dimer 3, a butterfly-shaped com- 
pound [9]. The 'H NMR spectrum of anthracene 
2 in toluene displays a pair of doublets at 7.49 
and 7.15ppm for the aryl protons of the p -  
bromophenyl substituent, a singlet at 6.87 ppm 
for the aryl protons, and a singlet at 3.31 for 
the methoxy protons. Anthracene dimer 3 has 
an AB quartet centred at 7.44ppm, a singlet 
at 6.62 ppm, and a singlet at 3.24 ppm. The I3C 
NMR also revealed two sets of signals. The most 
notable chemical shift changes were the 3.2 ppm 
shift (from 126.8 to 130.0ppm) and the 3.4ppm 
shift (from 140.1 to 143.5 ppm); either change 
would be consistent with a change in hybrid- 
ization of the C-9 and C-10 carbons from sp2 
in anthracene 2 to sp3 in anthracene dimer 3. 
Attempts to isolate anthracene dimer 3 by chro- 
matography were unsuccessful, only anthracene 
2 was isolated; hence the dimer formation is 
reversible. 

The 'H NMR spectrum of the supramolecular 
complex in toluene revealed the presence of 
only anthracene 2. However, when the same 
sample was rerun 48 hours later, only signals 
corresponding to the anthracene dimer 3 were 
observed. In contrast, a 'H NMR spectrum of 
anthracene 2 in toluene after standing for 48 
hours revealed a mixture of the two products 2 
and 3; after 20 days interconversion was still 
incomplete (Fig. 2). It is conceivable that C60 acts 
as a sensitizer thereby facilitating the dimeriza- 
tion of anthracene 2 to form anthracene dimer 3. 
Moreover, dimer 3 possesses the gentle curva- 
ture to embrace a Cm molecule at both ends, 
which is further augmented by the outward 
directed p-bromophenyl groups (Fig. 3). These 
van der Waals interactions between the full- 
erene and the arene units of the dimer may be 
at play in driving the equilibrium towards 
formation of anthracene dimer 3. Currently, 
attempts to grow crystals of the supramolecular 

* 
FIGURE 3 300MHz 'H NMR spectra (toluene-d8) of (A) 
anthracene 2; (B) supramolecular complex after 2 days; (C) 
anthracene 2 after 20 days. * denotes residual toluene in 
toluenedn. 

complex suitable for X-ray crystallography are 
in progress. 
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