
Diazotization of 1-alkyl-9-aminomethyltriptycenes (alkyl =
methyl and ethyl) in AcOH or CHCl3 gives products derived
from participation of an α-C-H bond of the 1-alkyl group.  The
product distributions strongly depend on the 1-alkyl group and
the solvent.

In 1987 we reported the diazotization of 9-aminomethyl-
1,4-dimethyltriptycene (1) with nitrous acid (NaNO2/HCl) in
AcOH, which gave the cyclic hydrocarbon 2 (46%), the acetate
3 (34%), and the chloride 4 (8%) together with small amounts
of skeletally rearranged homotriptycene derivatives.1 We pos-
tulated that the C-H bond of the 1-methyl group participates in
the decomposition of the predominant ap-rotamer 5 of the dia-
zonium ion from the rear of the leaving N2 to afford the penta-
coordinate carbocationic species 6 with three-center two-elec-
tron bonding,2 which either gives 2 upon loss of a proton or
migrates to the benzylic cation 7, the latter affording 3 and 4
upon addition of nucleophiles. 

In order to have a deeper insight into the reaction, we began
to examine the diazotization reactions of 9-aminomethyltrip-
tycene derivatives with a variety of 1-substituents under various
reaction conditions.  In this article we report the results of diazo-
tization of 9-aminomethyl-1-methyltriptycene (8) and 9-
aminomethyl-1-ethyltriptycene (9) with isopentyl nitrite in
CHCl3 and AcOH.

Compounds 8 and 9 were synthesized as shown in Scheme
1.  In order to introduce a substituent selectively at position 1 of
the triptycene skeleton, the directed lithiation method was
employed.  Thus the treatment of 9-methoxymethyltriptycene
(10) with butyllithium caused lithiation at position 1,3 and the Ni-
catalyzed coupling with methyl iodide or ethyl bromide gave the
1-alkyl compounds 11 (R = H, 49%; R = CH3, 43%).  Cleavage

of the methyl ether linkages in 11 with BBr3 and oxidation of the
resulted alcohols with PCC gave the aldehydes 12 (R = H, 84%;
R = CH3, 35%). Oximation of 12 followed by reduction of the
oximes gave the desired amines 8 (63%) and 9 ( 44%).4,5

The product distributions of the diazotization reactions6 are
summarized in Table 1.

Diazotization of the 1-methyl compound 8 under the pres-
ent conditions gave only the cyclized compound 13 (R = H)  and
the rearranged acetate 14 (R = H).7 These results reinforce the
previously given hypothesis for the intermediacy of the cationic
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species such as 6.1 Thus, in the predominant ap-rotamer 17 (R
= H)8 of the diazonium ion formed from 8, a C-H bond of the 1-
methyl group participates in the release of N2 to give 18 (R = H),
which either ejects a proton to give 13 (R = H) or rearranges to
19 (R = H) and the latter then gives 14 (R = H).  

The significant increase in the yield of 13 (R = H) and the
decrease in that of 14 (R = H) upon changing the solvent from
AcOH to CHCl3 are noted.  It is inferred that in CHCl3 the
cation 18 (R = H) may form a tighter ion pair with the counter-
ion, presumably acetate, than in AcOH, and thus abstraction of
the bridging hydrogen by the counterion may take place more
efficiently in CHCl3, or in other words, 18 is more long-lived in
AcOH enough to have a chance to rearrange to 19.

Table 1 shows that diazotization of the 1-ethyl compound 9
gave only the acetate 14 (R = CH3) in AcOH but four products,
13−15 (R = CH3) and 16, in CHCl3.

9 Compounds 14−15 (R =
CH3) and 16 are reasonably inferred to derive from the benzylic
cation 19 (R = CH3).  It is noteworthy that the formation of the
cyclized product 13 (R = CH3) is strongly suppressed relative to
the case of compound 8.  This may be ascribed to the greater
stability of the secondary benzylic cation 19 (R = CH3) than the
primary one 19 (R = H), lowering the transition state leading to
19 from 18 for R = CH3 relative to R = H.

In order to obtain further supporting evidence for the
species 18, we examined the 1-trideuteriomethyl compound 20,
which was synthesized similarly as 8.  Diazotization of 20 in
AcOH and in CHCl3 afforded 21 and 22 in the ratios given in
Table 1. 1H NMR spectra of the isolated 21 and 22 from either
experiment gave the expected signal intensities for 21 and 22
and no H/D scrambling was detected.11

Despite considerable efforts, synthesis of the 1-isopropyl
homolog 23 of 8 and 9 has yet been unsuccessful presumably
because of steric hindrance.   The results of diazotization of 23
would be interesting because the benzylic cation analogous to
19 might be sterically unfavorable.  The efforts are still in
progress.
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