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A typical reaction of carbonium ions is the hydride shift from hydro-
carbons.l’2 Mechanisms have been suggested where the shift is regarded as a

one-step process.s’a’5

The authors now wish to report that perchlorodiphenylcarbonium (I) hexa-
chloroantimonate reacts with cycloheptatriene to give oH-undecachlorodiphenyl-

methane (II) and tropylium (III) hexachloroantimonate, as expected.

<+

+
(06C15)2001 + C7H8 e (C6C15)ZCHC1 + (C7H7)

(1) (11) (111)

However, under the same reaction conditions, perchlorotriphenylcarbonium

() hexachloroant:imonate6 immediately gives perchlorotriphenylmethyl (PTM)

radical7’8 and III hexachloroantimonate.’

* Suggested over-all stoichiometry:

+ -
C + SHCLy + 3 SH = 4 (C,CL,),C + SBCL, + 3 st + 3 HCL.

4 (06015)3 6

While antimonium pentachloride is an oxidizing species, it has been

found that under the conditions of the reactions here described the hexachloro-

antimonate ion is not.

2079



2080 No. 23

+
-+
(C6C15)3C + C7H8 EEE— (C 5)30 + (C7H7)

(1v) (PTM) (I11)

These results strongly suggest a two-step hydride shift: The first step

being an electron-transfer process, and the second a hydrogen-atom shift.

+ step 1 . "
(06015)20R + SH ——— (CGClS)ZCR + (SH)

. 4o step 2 +
(06015)20R + (SH) —_— (c6c15)2cm< + S

It has been shown that while PTM,7’8 its cation6 and its anion7’8’9

are
very active in electron-transfer processes, their inertness in bond formation
reactions is, however, remarkable. PTM withstands even highly reactive

chemical species. Such stability is traced to steric shielding of the central

(alpha) carbon atom by three benzene rings and three pairs of ortho chlorines.

Therefore, it is reasonable to assume that a high energy barrier between
R+ (sH)**) and [RH + S+], as shown schematically in Fig. 1 (path b),
prevents IV from proceeding through step 2.

The reaction with I is practically instantaneous. When it is run in an
epr spectrometer a small, disappearing amount of perchlorodiphenylmethyl (PDM)
radical7 8,10 is detected. Possibly, because of a '"cage effect', most of the
su*" reacts immediately with the PDM through step 2. However, a small fraction
of the SH+. decomposes with counter-ion SbCl; leaving, therefore, an equivalent

amount of unreacted PDM,

From both the epr data, and the first-order Il-giving decay rate of PDM
in cycloheptatriene, it is estimated that about 6% of this radical does not
react through step 2.
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FIGURE 1

RH + st

In connection with the preceding results, reactions of 9,10-diphenyl-
anthracene (a purely aromatic hydrocarbon which cannot release hydrogen as in
step 2) have been performed with I and with IV. In both cases the corre-

sponding radicals have been isolated along with cation-radical V hexachloro-

antimonate,
. LN (C6015)2001
c6"'5 (PDM) C HS 4o
- OQO—) - [CQ0
(C.CL.).C
v H 6753 H
j CeHs o CeHg

W)

Step 1 in perchloroaryl carbonium ions is allowed because the ionization
potential I of the perchloroaryl radicals is high on account of the chloro

*
groups.

*  The effect of the chlorines in the pentachlorophenyl group is about equiva-

lent to that of two nitro groups.u’12

13

One nitro group in benzyl radical
raises I from 7.7 to 8.6 ev.
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Consequently, the observed electron transfers are energetically-allowed

inter-molecular transitions from one bonding orbital of the donor* to a lower

lying non-bonding orbital of the carbonium ion.

These and related results will be reported in full detail in forthcoming

papers.
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