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While organic radical cations have frequently been generated in solution or
even isolated, very little is known about (mono-)radical gications1). This is
understandable since generation of such a species necessitates removal of an
electron from a positively charged closed-shell precursor which would not
normally possess a high-lying HOMO.

Trisamino~cyclopropenium ions A are remarkable exceptions to this rule as in-
dicated by a comparison of calculated HOMO-levels of A and B:

NR, NRy
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It can be seen that within HMO-approximations the highest occupied orbital of
A falls within the same energy range as the degenerate HOMOs of neutral B
which notoriously behaves as an electron-rich and highly oxidizable com-
pound3).

By ESR-measurements Gerson and Yoshida were indeed able to show1) that a re-
presentative of A (R=CH3) could be oxidized electrochemically to a deep red
radical dication. However, under their reaction conditions this species

proved elusive and could not be isolated and characterized further.

We now report a convenient and high-yield synthesis of the first stable tris-
dialkylamino-cyclopropenium radical dications. Our procedure involves two

steps starting from commerclially available tetrachlorocyclopropene:

a) Synthesis of tris-dialkylamino-cyclopropenium chlorides according to (1):
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b) R = C,H c) R = {CH

a) R = CH 2Hs 232

3
Recently, Yoshida synthesized several tris-dialkylamino-~cyclopropenium salts
5)

change procedure (1) offers considerable advantages over this conventional
method:

by reaction of tetrachlorocyclopropene with secondary amines The new ex~-

(i) the reaction proceeds, like a titration, instantaneously and quantita-
tively
(ii) work-up is greatly facilitated and simply consists in precipitation of
1 with Et,0 or, alternatively, removal of CH,Cl, and (033)35101 i.v.
(iii) salts 1 are obtained in anhydrous form which is important for the
oxidation step to follow (c.f. below).
(i1ii) Finally the successful synthesis of 1b ( and a number of further exam-
ples ) - inaccessible by Yoshida's route5’6) - indicates the superior
scope of reaction (1).

Salts la-c all show intense broad IR-bands at 1540 cm_1 which are highly
characteristic of tris-dialkylamino-cyclopropenium saltsS). Above 200° they
can be volatilized into a mass spectrometer and give simple spectra with the
corresponding tris-dialkylamino-cyclopropenium ions as parent peak (c.f.
table I).

b) In the second step cpds. 1 are oxidized according to (2):
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(sbCL ), a) R = CH,

2 b) R = CoHy
- c) R = {CH,},
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precipitates analytically pure radical dications 2 as brick-red microcrystals

in yields > 90% (c.f. table I). Cpds. 2 are stable in the atmosphere for at
least several hours but gradually decompose in the course of weeks so that

Thus, addition of Sb0157) to solutions of anhydrouss) salts 1 in abs. CH,C1l

only freshly prepared samples should be used for experimental purposes.

Apart from a small bathochromic shift of the characteristic ring vibrationS)
the IR-spectra (XKBr) of radical dications 2 are virtually identical with
their precursor salts. Due to the unpaired electron NMR-signals of 2 are
3CN. After addition of Zn to these solutions
their red color vanishes and the NMR-spectra of 1 are observed.

broadened beyond detection in CD

The characteristic red color of radical dications 2 is due to an intense UV-
absorption at 500-540 nm (c.f. scheme I). MO theory predicts that this ab-
sorption should arise from allowed transitions between the degenerate sub-
stituent orbitals (e") to the half-occupied HOMO of a
loc. cit. 1)).

2" symme try (c.f.also

Table I

Physical data of compounds 1 - 2

cpd. mp. IR®) uv »wr?) MS
°c (em™') A, (1o ¢) (70 EV)
(nm)
la 128 1540 235b) 6,78 (s) 168 (M*-c1);
(4.25) base peak
. b) +
b oil 1535 236 6,50 (q) 252 (M -C1);
(4.21) 8,70 (t) base peak
ratio 2:3
b) +
1c oil 1540 242 6,48 (m) 246 (M -Cc1);
(4.30) 7,97 (m) base peak

ratio 1:1

c) a) characteristic ring
2a 169 (dec) 1565 508 vibration
(qual.) b) measured in CH2012
c) measured in CHgCN. Be-
c) cause of rapid®decom-
2b 133 (dec) 1550 521 position in this sol-
(qual.) vent the precise ex-
tinction could not be
2¢ 130 (dec) 1550 532°) determined

d) measured in CHC1,
(qual.)
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The ESR-spectrum of 2a was also measured in CH30N9) and shown to be identical
with the spectrum recorded by Gerson et.a1.1) thus confirming their structural
assignment.

By virtue of their twofold positive charge and their half-occupied HOMO radi-
cal dications of type 2 may be expected to complex with various nucleophiles
and electronrich compounds. This intriguing aspect has already received part-
ial experimental support and will be particularly emphasized in our future
work.
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