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Recently we have reported the syntheses of some salts of a new type carbonium ion with a 

positive charge delocalized throughout two rings. 121 Since this system should be of a con- 

siderable interest to both theoretical and organic chemists, we 

q-fi./e 

have determined its detailed structure by X-ray analyses of two 

salts, C24H18NBF4 and (II), C16H12NC104. We believe that there 

% L 
are the first structural studies of this system, 

The fluoroborate salt of I, m.p. 22B'C and crystallized from 

acetonitrile-ether belongs to the monoclinic space group P2,/c with cell dimensions a17.816. 

b=l6.602, c=l5.495 i, 6=104.43', DC-1.17 g/cm3, 2x4. On the other hand, since the fluoroborate 

salt of II was twinning, the perchlorate salt of II, m.p. 160' and crystallized from methylene 

chloride-ether was suitable for X-ray analysis and belongs to the monoclinic space group P2,/c, 

a19.284, b=ll.798, c=l4.082 i, s=lll.15°, Dcsl.126 g/cm3, 2~4, Both salts of I and II were 

stable in air over the period of data collection. Three dimensional X-ray data were collected 

using the Rigaku automatically controlled Four Circle Diffractometer with No-Ka radiation. 

Independent reflections within 2e=55" were applied in the successive calculations. The struc- 

tures were solved by a symbolic addition method, and refined by the block-diagonal least- 

squares method with anisotropic thermal motion allowed for non-hydrogen atoms, A difference 

Fourier synthesis led to the assignment of positional parameters for all hydrogen atoms, The 

final R-Factors are 0.080 and 0.074 for the salts of I and II, respectively, 

Some details of the molecular geometries are shown in Figures 1 and 2. As a main feature 

of this system, it should be noted that a pair of cationic rings in molecule have bond alter- 

nations to some degree and thus differs from fully conjugated (4n+2)n aromatic system, such 

as triphenylcyclopropenium cation, 1113) and tropylium cation, IV4) where all bond lengths 

in rings are identical. The distribution of the longer and the shorter bonds seem to be 
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conformation, it is unavoidable to make a large angle of 31.6' between planes of rings by a 

steric force to achieve a limited separation of 2.90 i for non-bonded C(l)---C(1') distance. 

This surely results in a great preventation of resonance effect such as IIatiIIb. 

However, H NMR and Cl3 NMR spectral data support equivalent character of the two rings 

in II, and therefore it is doubtful that the present structure is exclusively adoped in solu- 

tion. Another plausible model may be a symmetrical propeller conformation with equal twist 

angle, which would be about 25" by a similar estimation to the case of the triphenylmethylium 

cation.5) 

Figure 1. Bond lengths (i) and angles (") in the moiety excluding two phenyl groups in the 

molecule of (I). The estimated standard deviations are av. O.OOg i and 0.8" for the dimen- 

sions in this moiety. The twist angles of exocyclic bonds are C(7)-C(B); 15.2' and C(8)- 

C(l0); 7.6". The phenyl rings are twtsted to 27.0" and 6.5' for one of C(l1) and the other 

of C(12). The dihedral angle between the approximate plane of the sevenwbered ring and 

the plane of the three-membered ring is 10.7'. 
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Figure 2. Bond lengths and angles in the molecule of (II), The e.s.d.s' are av. 0.008 i and 

0.7". The twist angles are C(7)-C(8); 36,O" and C(7')-C(8); 13.6'. The dihedral angle among 

the approximate planes of the seven-membered rings is 31.5". 
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