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Chlorodecarboxylation of 3-Methyl-3-(1l,4-dimethyl-9-triptycyl)butanoic
Acid Rotamers with Lead(IV) Acetate in the Presence of Lithium Chloride.
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Oxidation of ap-3-methyl-3-(1l,4-dimethyl-9-triptycyl)butan-
oic acid with lead(IV) acetate in the presence of lithium chlor-
ide afforded expected ap-9-(2-chloro-1,l1-dimethylethyl)-1,4-di~
methyltriptycene and 1,1,7,10-tetramethyl-1,2,6,10b-tetrahydro-
6,10b-o-benzencaceanthrylene, whereas the sc-isomer did 9-t-butyl-
l-chloromethyl-4-methyltriptycene as a main product. The forma-
tion of the last compound is the implication of the facile hydro-
gen transfer from the l-methyl group to the radical center formed
in the 9-substituent of the triptycene.

2)

As a part of studies on the reactivities of stable rotamers, we have carried

out the Hunsdiecker reaction of the title compound to find a striking difference
in the reactivities of the rotamers, one isomer giving "normal" products and the
other those after rearrangement. This paper is to report such a finding and to
discuss the possible origin of the difference,.

The carboxylic acid rotamers (ap-1 and sc-1) were prepared as reported
previously.3) The carboxylic acid was treated under the standard conditions of
chlorodecarboxylation with the use of lead(IV) acetate and lithium chloride.A)
The products were separated by preparative TLC on silica gel (hexane-dichlorometh-
ane eluent) and/or HPLC (Hitachi L-6250, 50:1 hexane-ether for those from the
ap-isomer). There were two major products, which were identified as
ap-9-(2-chloro-1,1~dimethylethyl)-1,4-dimethyltriptycene (2) (yield 15%) and
1,1,7,10—tetramethyl—1,2,6,10b—tet;§hydro—6,10b—o-benzenoaceanthrylene (3) (yield

There were also obtained two major products from sc-1 but the structures of them

70%) on the spectroscopic grounds, from ap-1 in addition to other minor products.
were not those expected from the simple considerations: they were 9-t-butyl-1-
chloromethyl~4-methyltriptycene (4) (yield 35%7) and l-acetoxymethyl-9-t-butyl-
4-methyltriptycene (5) (yield 50%), the structures of which were also determined

on the spectroscopic grounds.s) These product distributions reveal two points

of interest. One is the facile formation of the cyclized compound (3) from ap-1
and the other is the unusual products from sc-1.

The chlorodecarboxylation is believed to proceed generally via radical-chain
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mechanisms, the organic radical undergoing a radical transfer in the propagation

steps.6) Although it is true that radical substitution of benzene takes place

7)

when a carboxylic acid is oxidized with lead(IV) acetate in benzene and the

aromatic substitution is more facile if the reaction occurs intramolecularly than

8)

4) Therefore, it is interesting that the cyclized product is formed

intermolecularly, no such instances are reported in the case of chlorodecar-
boxylation.
more than the chloride (2). It might be argued that the formation of 3 is
secondary, namely 3 is formed by intramolecular Friedel-Crafts alkylation of 2,

in which the corresponding cation (7) is formed from 2 in the presence of the

lead salts. However, product ratios, 2/3, examined at various intervals during

the reaction are practically constant. In addition, the formation of 2 is enhanced
in the presence of a large excess of lithium chloride but that of 3 is major if

the molar ratio of lithium chloride to ap-1 is 4 or less than that. Furthermore,
the oxidation of the radical (6) to produce the cation 7 under the conditions

is known to be rather slow. This means that the rates of cyclization of the
radical (6) to produce 3 are comparable at least with the rates of the ligand
transfer that are known to be very large. This easy cyclization is reasonable,

if one considers the fact that the distance between the radical center and the

9-11) in addition to the fact

12)

aromatic carbon that is to be attacked is very short
that the addition of radicals to the benzene ring is known fast for the phenyl.

If a radical center is formed at one of the carbon atoms which are *sc to the
l-methyl group, the radical center is expected to be within 300 pm from the methyl
carbon.gnll) One of the hydrogens of the l-methyl group is thus in very close
proximity of the radical center and prone to easy abstraction. Absence of any
products derived from sc-2-(1l,4~dimethyl-9-triptycyl)-2-methylpropyl radical (8)
and overwhelming formation of products derived from (9-t-butyl-4-methyl-1-

triptycyl)methyl radical (10) are the consequence of this proximity of the two
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groups concerned. The product distribution also suggests that the hydrogen transfer
from the l-methyl group to the radical center in 8 to produce 10 is faster than
the cyclization to produce 3, because no 3 was detected among the products.
Whether the facile hydrogen transfer is due to tunneling or not awaits further
study.

It may be argued again that it is not the hydrogen transfer in 8 to form
10 but the hydride shift in the cation (9) which is formed by oxidation of the
radical (8). However, since oxidation of the radicals formed during the
Hunsdiecker reaction by lead(IV) salt is rather slow, this mechanism would not
explain the facile formation of the l-substituted compounds. The slow oxidation
would have resulted in the formation of derivatives which carry substituents in
the 9-substituent. Furthermore, since it is known that methide shift in the

13)

from the rearranged cations. The fact that none of the acetate expected from the

neopentyl-type cation is very fast, we should expect products which are derived
ap-cation (7) was detected among the products is additional supporting evidence
that the oxidation of radicals (6 and 8) is slow under the conditions. Although
it may require to produce 7 or the corresponding sc-cation directly to disprove
the hydride transfer, evidence presently available strongly supports the hydrogen
transfer mechanism from 8 to 10.

The formation of 5 from sc-1 is also unusual, because in ordinary chloro-
decarboxylation reactions, no ester is formed. Esters are known to be formed
easily in the presence of copper(II) acetate due to the oxidation of radicals
formed by the copper(II) ion. However, the oxidation of radicals with lead(IV)

4) The formation of 5 will mean that the radical 10

ion is believed to be slow.
can survive until it is oxidized to (9-t-butyl-4-methyl-l-triptycyl)methyl cation
(11). It is conceivable that the steric effect given by the t-butyl group in

the 9-position lengthens the life-time of the radical 10 to make it possible to

survive until it is oxidized by lead(IV) acetate to produce the corresponding
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cation (11) and then the attack of the acetate ion present in the system takes

palce to produce 5.
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