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Along with recent interest in the chemistry of
dicarbonium ions(z) there have been attempts to 1solate pure
crystalline salts of these materials. Successful attempts to
1solate such salts(3) have been limited to those of Hart's
dicarbonium ion(u) and dicarbonium ions of the bis-azulene
and triarylmethyl type.(6’7) Freedman has reported that the
crystalline salt originally ascribed(S) to a dicarbonium ion
from 3,4-dibromotetraphenylcyclobutene is, in fact, a chloro-
monocation salt. (9

We wish to report the synthesis of p-phenylene-
bis(cycloheptatrienylium cation), (I), a dicarbonium ion
system whose singular stability stems from the presence of
the tropylium Hiickel aromatic system.(lo) The parent hydro-
carbon, 1,4-bis(7-cycloheptatrienyl)benzene (1,4-ditropylbenzene),

(II), is obtained from the reaction of 1,4-dilithiobenzene

*The absence of a systematlc nomenclature for carbonlum
lons presents a doubly difficult problem in the case of dilcar-
boni lons. Following the suggestions made by Hart and
Fish%%) would lead to p-phenylenecycloheptatrienyl dication
as a name for the subject compound. We have chosen the title
name as being somewhat more unique, but feel that either 1s
acceptable.
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with twc moles of tropylium bromide or, in smaller yleld,

(11) of

from the thermal or photochemical decomposition
l,u—bis(a-diazomethyl)benzene(12) in benzene.
When a methylene chloride solution of II 1s treated
with a F0% excess of trityl fluoborate<13)and the solution
allowed to stand for 64 hrs., I precipitates in 97% yield.(la)
Workup c¢f the methylene chloride solution affords a quanti-
tative yleld of triphenylmethane. The rust-red, crystalline
diflucborate of I 1s instantly soluble in cold water.(15)
The salt was recrystalllzed from acetonitrile - carbon tetra-
chloride to give small needles of difluoborate which did
not melt < 350°C (darkened at ca. 230°C). (Anal. Caled. for
020H16B2F8} C,55.9; H,3.75; F,35.4. Founds C,55.8; H,4.22;
F,34.9)‘ The ultraviolet and visible spectrum of I had

CHyCN
Nax 225 mu(log €,4,69), 271(log €,4.40), 382(log €,4.45),

and MEO(sh.). Phenyltropylium fluoborate has a reported(l6)

H,80
ultraviolet ~ vlsible spectrum of Amsx 4227 myu (log 8,4.38),
272(log €,3.7), and 387. The iInfrared spectrum of I (KBr
pellet) showed a strong broad band at 8.9 - 9.9 p which is

characteristic of the fluoborate anion.(l7)

H-—--

</ + 2(CH,).C BF, —
1 H

\ 2BF, + 2(C4H,),CH
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The n.m.r. spectrum of I in liquid SO2 conslsts
of Just two absorptions (Fig. l).(18) A broad multiplet at
1.34 18 assigned to the tropylium ring protons, while
g sharp singlet at 2.37 is assigned to the aromatlc protons.
The ratio of integrated intensities for tropylium to aromatic
protons was 12:4. This spectrum compares favorably with
that of phenyltropylium fluoborate reported by Wilt and
Piszkiewicz.(ls) This latter monosalt has absorptions at
2.17, 2.06 (phenyl) and 0.98 (tropylium) with deuteriomethanol

as solvent.

@ @ (IN 50,)
2BF,
T 1.34 2.37
INTEGRATED TROPYLIUM H AROMATIC H
AREA 12 4

Fig, 1 The n.m,r, spectrum of I in liquid SOZ‘
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Further evidence for the structure of I was obtained
by treating it with excess sodium methoxide in methanol which
caused the immediate loss of the red-orange color. Workup
of this reactlon gave the dimethyl ether of I as a colorless
oil.(lg) Ireatment of a solution of thils oll in pentane with
anhydrous hydrogen bromide caused the immediate precipltation
of the orange-colored dibromide of I, This salt has ultra-
violet and visible absorptions at xsaxCNezo mp, 271,382,
450(sh.). (Anal. Caled. for C,,H,¢Br,: C,57.7; H,3.88; Br,
38.4. Found: C,57.9; H,4.00; Br,37.9.)

chemical evldence for the structure of the dicar-
bonium lon 1s provided by the faclle conversion of an aqueous
solution of the difluoborate to p-terphenyl (m.p. 205 - 207°C),
in quantitative yleld, upon treatment with dilute hydrogen
peroxide.(ls) The reaction is accompanled by evolution of a
gés, presumably carbon monoxide.

Additional evidence for the dicarbonium lon struc-
ture of I was obtained by measuring its F19 n.m.r. spectrum.(9)
A liquid 83, solution of I showed a singlet(zl) at 62,0 p.p.m.,
relative to external trifluoroéceﬁic acid.(22) Integration
of this absorption and comparison with an internal standard
indicated the presence of 8,15 % 0.20 fluorines. The posi-
tion of the F9 absorption in trityl fluoborate, in the same
solvent, was found to be 61.9 p.p.m. relative to trifluoro-
acetic acid. Irradiation of the protons in I, in a double

resonance experiment, caused no change in the appearance of
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the F19 absorption indicating the absence of any fluorine~
proton couplling. These data are in complete accord wlth the
difluoborate formulation for I.

The structure of the parent hydrocarbon, II, 1s
assigned on the basis of analysis (Anal. Calcd. for 020H18:
C,93.0; H,7.02. PFound: C,92.5; H,7.2), ultraviolet spectrum,
and n.m.r. spectrum. The ultraviolet_spectrum, R322H259 myL
(log €,382), 272(sh.) 1s in accord with that for the phenyl-
cycloheptatriene (Kmax256 my, log €,3.56) which Doering and
Knox(lo) have concluded is most likely the
7-phenylcyclohepta~-1,3,5-trlene isomer. The n.m.r. spectrum
of II consists of a singlet at 2.68, a triplet at 3.31, a
multiplet at 3.80, a quartet at 4.62, and a triplet at 7.33.
These absorptions are assigned to the aromatic, the 1,6,1',6'
olefiniec, 2,5,2!,5' olefinic, 3,4,3',4' olefinic, and methine

protons, respectively.(zo)

The integrated peak area ratios
are 4.334.1:4,2:4,2:2, respectively.

The unusual stability of the dicarbonium ion
reported here reflects furthgr the degree of stablilization
provided by Hickel aromatic systems.(lo) The difluoborate
salt, 7, i1s essentially insoluble in carbon tetrachloride,
diethyl ether, and methylene chloride. The solid is nonhygro-
scopic and is not alr or light sensitive.
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