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Htlckells (4n t c)n-electron rule prsdicts that borepin (I), which is isoelectronic with 

the tropylium ion (II), will be aromatic. However, all attempts to prepare borepin have 

failed (l-3). The dibenzo derivative (III) has been synthesized by Van Tamelen et a1.(4), but 

these authors do not make clear the extent of aromatic stabilization in the central ring. 

We wish to report on the synthesis of 3-phenyl-3-benzoborepin (IV). A study of its 

properties has revealed that this compound does display aromatic character. IV was obtained 

in approximately 5C$ yield (after crystallization from benzene) from the reaction of 

3,3-dimethyl-3-benzostannepin (5) (V) with phenylboron dichloride: 

Me 
+ PhBCI, - B-Ph + Me,SnCI, 

Me 

P IF 

3-Phenyl-3-benzoborepin, a colourless oompound melting at 134-137' (found: C 89.2, H 6.0, 

MW 215; oalc.: C 88.93, H 6.06, bIW 216.1), h as unusual oxidative stability for an organoboron 

compound. After exposure of the solid to air for some days its UV spectrum (in cyclohexane) 

had remained largely unchanged. The half-life time of a very dilute solution in cyclohexane 

(2 mg of IV in 10 ml of C6H12) at room temperature is seven days (UV spectroscopy). In 

contrast, l-ohloro- and 1 -phenyl-4,5_dihy&oborepin (VI and VII, respeotively) are rapidly 
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air-oxidized (2). 

In contrast with the W spectra of trivinylboron (XIII, Amax = 234 nm, log E = 4.28 (fj)), 

3,3-dimethyl-3-benzostannepin (V, Amax = 227 nm, log s = 4.51 (7)) and benzocycloheptatriene 

(VIII, Amax = 224 and 255 nm, log c = 4.60 and 3.90, respectively (8)) which fail to show 

maxima in the absorption curve above 260 nm, the W spectrum of IV shows absorption bands up 

to 352 nm. In fact, the spectrum of IV shows a great similarity with the spectra of the 

TABLE 1 

Ultraviolet Data of IV, X and XI 

benzotropylium ions X and XI (Table 1). The long wave length absorption band at, 420 nm 

present in the electronic spectra of X and XI is shifted to lower wave length in the spectrum 

x(m) log 6 

232 4.50 

285 4.68 

301 4.45 

322 3.98 

336 4.22 

352 4.21 

A(m) log 6 A(n4 log 6 

234 4.25 

282 4.70 285 5.02 

338 3.50 340 3.69 

354 3.60 

425 3.25 415 3.37 

a In cyclohexane b In 60$ H2S04(ref.iO) ' In oonc. f12S04(ref.ll) 
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of IV. A oaloulation using an equation given by Coulson (9) showed that eubstitutiun of boron 

for the number 3-oarbon in X will result in a downward ehift of the 425 nm bond of 

approximately 80 nm. Thus, the W apeotral properties of IV are in aooord with the view that 

the empty boron p, -orbital partioipates in the n-electronic system of the ring, resulting 

in aromatic oharaoter. The eleotronio spectrum of the dimethylsmine complex of IV (IX) which 

shows only one band at 237 nm (log s = 4.66) supports this concept, since in this molecule the 

boron atom has no vacant p-orbital (sp3hybridieed boron). 

In the EMR apeotrum of IV (60 and 100 MHz, 4% by weight in CC14) the signals arising from 

the heterooyolic protons are found at lower field (8.22 and 7.72 ppm downfield from tetra- 

methylsilane) than would be expected for an olefinic boron compound. In view of the values 

TADLE 2 
b 

PMR Data of 

Compound 

KH,=CH),Sn 

Me 

Me 

KH,=CH@ 

- 
C B-Ph 

- 

Ph 

XII 

P 

XIII 

ILlI 

E? 

lx 

‘met01 

6Ha* %" J(Ha-Db)** Ref. 

6.1 6.3 13.2 12 

7.50 6.32 14 7 

-6.55 12 

7.18 6.75 13 2 

8.22 7.72 14 

7.05 6.36 13.5 

xu! 6.33 5.53 

-7.2 5.94 

* ppm downfield from tetramethylsilane *+ Hz 
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observed for V, VII, XII and XIII (Table 2) values of 7.8 and 6.9 ppm would seem to be a 

reasonable estimate for the chemical shifts of these protons if IV were olefinio. The shift 

to lower field of 0.4-0.8 ppm is in accord with the occurrence of a ring current, which can 

be sustained only if the boron pz-orbital participates in the rr-eleotronio system. This 

phenomenon is further substantiated by the PMR spectrum of IX showing signals due to the 

olefinio protons at 7.05 and 6.36 ppm. Of course, it must be expected that in the amine 

complex both protons will occur at higher field as a result of the larger electron density 

on the heterooycle. However, the shifts observed (I .15-1.35 ppm) are larger than those observed 

in similar compounds (0.4-0.9 ppm, compare XIV and XV, Table 2). 

Attempts to demonstrate the occurrence of an aromatio benzo-stannatropylium ion (XVI) 

failed. Probably a structure involving sp3d (XVII) instead of sp2 hybridization of the tin 

atom is preferred. 

XIU, Xe=CIe, CIO;, SFde 

A full account of this work will be given elsewhere. 
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