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Sumnary: The title compound (4) was s.ynthesized by two sequential Friedlaender condensations 
bis(ketoesterd 2 and z-aminobenzaldeh.vde. The dihedral anqle between the 
in 4 is 76.4 : the nonbonded N"' W interatomic distance in 4 is 4.32 A. 

between pentacyclic 
two quinoline rings 

Thummel and 

between aromatic 

coworkers have utilized sequential Friedlaender condensations 

ortho-aminoaldehydes and cyclic 1,2-diketones to synthesize 

1 7 
polyaza cavity shaped molecules."' More recently, they reported that this 

same approach, when applied to tetracyclo[6.3.0.04'11.05yg~undecane-3,6- 

dione, afforded a novel, rigid syn-orthocyclophane, 1 (Scheme I). 
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As part of 

a program that is designed to exploit the synthesis and chemistr.v of novel 

polycyclic cage hydrocarbon systems,4 we have undertaken a study of the 

reaction of diethyl 3,6-dioxopentacyclo[6.5.O.O4y12.O5~Io.Ogy13]tridecane-2,7- 

dicarboxylate (2)5 with o-aminobenzaldehyde. Thus, when an intimate mixture of 

2, o-aminobenzaldehyde (3 equivalents), and boric anhydride (2 eauivalents) 

was heated at 150 'C under nitrogen, decarboxylation of 2 occurred with 

concomitant Friedlaender condensation. When the reaction was carried out for 

48 h, a mixture of mono- (3)' and diadd ucts (4) was obtained in 40% and 20% 

yie.ld, respectively. If instead the reaction mixture was heated at I50 'C for 

72 h, only diadduct 4, mp 278-280 'C (dec.), was formed (40% yield). These 

results are summarized in Scheme II. 
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Figure 1. Molecular structure of 

4 as determined by X-ray crystal- 

lography. Only the crystallograph 

ically independent atoms are 

labeled. 
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Scheme II 
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The structure of 4 was elucidated via single crystal X-ray structural 

analysis. 
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A structure diagram of 4 is shown in Figure 1. The molecule lies 

on a crystallographic mirror plane which passes throuqh the norbornyl 

methylene moiety and its bonded hydrogen atoms such that only half of the 

molecule is structurally independent. The fused ring system is highly 

strained; [C-C values in the cyclobutane ring range from 1.562(4) to 1.584(4) 

i, and the C-C-C angle at the bridging methylene group is onlv 94.9(3)'1. The 

dihedral angle between the 

extension of the planes fo 

nonbonded intramolecular N 

C(lZ)... C(12') separation 

containing the quinoline r 

auinoline rings (i.e., the anqle between the 

the quinoline moieties) is 76.4'. The 

(5A) separation is 4.32 ii, and the 

med by 

5)...N 

s 4.26 

ngs in 

i. These results indicate that the planes 

4 are not twisted with respect to one 

dihedral angle affords a qood indication of another, and, therefore, that the 

the opening of the "jaws" of the molecule. In the structurally similar 

compound l3 in which the quinoline moieties are fused to five-membered rings 

in a tetracycloundecane cage, the dihedral anqle between the quinoline planes 

is 50.5' and the N' * 'N separation is 3.65 i. The differences between these 

quantities in 4 vs. 1 are due in part to the presence of the six-membered 

rings in 4. Even with the added constraint imposed by the presence of the 

four-membered ring in 4, the presence of the two six-membered rings allows for 

a greater separation between the quinoline rings in 4 as compared with 1. 

Also, there is a cocrystallized H20 molecule in the unit cell of 1 which 

hydrogen bonds to both N atoms, thereby drawing them closer together in 1 than 

they are in 4. 

Future efforts will be directed toward exploring the metal complexing 

ability of 4" and also its ability to form host-guest complexes with ions and 

with neutral molecules. We plan to report the results of these studies 

shortly. 
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