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Summary: The synthesis of [2.2](4,4')benzophenono(2,6)naphthalenophane (l), 
the parent member of a series of stacked sensitizer-acceptor cyclophanes, is 
reported along with its x-ray structure and the absorption and emission spectra. 

Our interest in energy transfer between nonconjugated chromophoresl 

coupled with the development of synthetic applications of photoextrusion reac- 

tions2 has culminated in the synthesis of [2.2](4,4')benzophenono(2,6)naph- 

thalenophane (l).3 The synthetic route to 1 was accomplished in the five steps 

illustrated in the Scheme from 2,6_dimethylnaphthalene (2) and 4,4'-dimethyl- 

benzophenone (3) in an overa11 yield of 35%. The key steps of cyclization to 

the dithiacyclophane and photoextrusion of sulfur dioxide were accomplished 

in excellent yield further illustrating the value of this general route to 

aryl cyclophanes.4 

Scheme: Synthesis of Cyclophane 1 
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v) mCPBA/CHCls; iv) hv/benzene 
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greater contributor to the lowest triplet state of 1. 

As indicated by the spectra, especially the phosphorescence emission, 

the cyclophane structure does sufficiently distort the chromophores so that 

the triplet excited state is higher in energy by 3 Kcal/mol. The extent of 

this distortion, however, is most vividly revealed in the x-ray structure of 

1.8,B In the ORTEP drawing shown in Figure 2, the two phenyl rings of the 

benzophenone unit are extended along the long axis above the plane of the 

naphthalene ring. The whole upper region of the cyclophane is canted toward 

one side of the naphthalene ring as shown in the end view (Fig. 2b). The 

carbonyl of the benzophenone moiety is tilted even farther to the side and 

shows considerable thermal motion, presumably in order to maintain at least 

a portion of the resonante interaction with the two phenyl rings. This is 

consistent with the ultraviolet absorption spectrum of 1 in which the n,B* 

band tails to 400 nm with no apparent decrease in intensity. 

Cl 

Figure 2a. [2.2](4,4')Benzophenono(2,6)naphthaleno- 
phane 

Figure 2b. End view of 1. 

The high efficiency of energy 

migration from the benzophenone chro- 

mophore to the naphthalene triplet 

state via the singlet manifold, inter- 

system crossing and then triplet energy 

transfer, illustrated in Figure 3, is 

assured by the proximity of the stacked 

donor-acceptor groups. The cyclophane 

displays, in addition to a very strong 

phosphorescence, a reluctante to be 

reduced to the âenzhydrol-naphthalene 

cyclophane under ordinary irradiation 

conditions in 2-propanoì. This reduc- 

tion is rapidly effected, however, by 
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treatment of 1 with NaBHb. Work is in progress which will extend the chemical 

and photochemical information concerning 1 and to extend the series. 
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Crystal Data: (Recrystallized from hexane) monoclinic space group P21/c; 
a = 10.92(l); b = 11.15(l), c = 19.10(2)A: 8 = 119.6(8) ; 2 = 4; 
R = 0.070, R = 0.060; D = 1.188 Mg rnm3. Unpublished studies of 
Dr. R. Sheldgn and D. Defatore, University of Kansas. 

The atomic coordinates for this work are available on request from the 
Director of the Cambridge Crystallographic Data Center, University 
Chemical Laboratory, Lensfield Rd., Cambridge, CB2 iEW, UK. Any request 
should be accompanied by the full literature citation for this 
communication. 

For a survey of crystal structures of cyclophanes, see Keehn, P. M., 
Chapter 3, reference 3. 
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