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A New Photochemical Approach to Benzylic Polyradicals
through C-N Bond Cleavage of a Pyridinyl Radical 1

T T

Hiroki Mori, Masatoshi Kozaki, Kazunobu Sato,
Takeji Takui, and Keiji Okada*

Nornartmont A f T ho tevy (Trmdrints Qabnnl Af Cainpnans Neaka ity University
LA l.ll"'llwlll J ulwnuauy, TF udsisisic ULIWU J LJLSC'ILC, Uounis y IlGVCIJll)‘
Sugimoto, Sumiyoshi, Osaka 558-8585, Japan
Ranaiva A N1 Moy 1009 ravicad 74 Thaina 100Q: annamtad V€ Tiiaaa 1000
NLLCIYOU 21 lvia L7770, 1UVIOCA 29 JUliv 1770, a\,\.cptvu L0 JUNT 177770

Abstract: A new photochemical method for the generation of benzylic poly-radicals was developed using
Ikegami's C-N bond cieavage reaction of a pyridinyi radical. The generation of m-xylyiene and 1,8-
nanhthoguinodimethane was exemnlified. © 1998 Elsevier Qeianca Ted AN =ighec racarvad
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extrusion of small molecules has enabled the generation of several unstable high-spin species
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However, this method requires the preparation of the precursor such as azo- and
diazocompounds.2 We have been interested in o-bond cleavage reactions at low temperature.
In general, the cleavage of a o-bond produces two radical centers and the detection of the
desired radical may be obstructed by the presence of the concomitantly produced radical
partner. However, the homolysis of the o-bond f to the radical-center may produce a single
radical-center and the spin-paired species. In 1979, Ikegami and co-workers reported an
interesting photochemical reaction of pyridinyl radicals (eq 1).[1] We report an application
of this reaction to high-spin species
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2. Results and Discussion

To demonstrate the applicability of this reaction to high-spin species, two diradicals, m-
xylylene (1a) and 1,8-naphthoquinodimethane (1b) were selected. These dirawlcals have
been well characterized by ESR snectrosconv and their ze ield snlittine (zfc) parameters
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are considerably different: |D/hcl = 0.011
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Scheme 1 outlines the strategy of the generation of the diradicais ia,b. The pyridinium
saits 2a2+ (X = I by anion exchange using Nal), 2b2+ (X = Br) were prepared in 60% and
80% yields by the reaction of 3a or 3b with 4-carboalkoxypyridine, respectively.3 The
reduction of these dications was achieved by shaking their acetonitrile solution with 3% Na-
Hg alloy under the degassed conditions at room temperature, leading to the diradicals 2a,b.
The reduction was stopped when the dication absorption was totally replaced by the diradical
absorption [Amax = 389 nm for 1a, 387 nm for 1b].4 -

ESR spectrum of 2a (in MTHF after replacing the solvent) before irradiation at 10K
[Figure 1 (a) for 2a] shows a strong central signal which has no splitting. Irradiation of 2a
in ESR probe with a 500 W Xenon lamp (> 400 nm) gave new absorptions besides the central

signal. The new absorption signals are assignable to a randomly oriented triplet pattern
[Figure 1 (b)]. The zfc parameters ({D/hcl = 0.010 cm-1 and |E/Acl = 0.00 cm-1) are close to
the renorted values for 1a. Similar irradiation -
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a: @ :benzene-1,3-diyl, R: Me, b: @: naphthalene-1,8-diyl, H: Bu 2a and 2b at 10 K in MTHF; a: before irradiation of
2a, biafter irradiation (1 h) of Za, c:after irradiation (30
min) of 2b.
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. Spectral and physical data of 1a2*+ and 1b2+; 1a2+: mp 163 °C, MS (FAB) m/z 378 (IM-21]*), H NMR (300 MHz, CD3CN) &
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4.00 (s, 6H), 5.98 (s, 4H), 7.55 (t-like, / = 6.8 Hz., 1H), 7.64 (d-like, J = 6.8 Hz, 2H), 7.99 (s, 1H), 8.45 (d, J = 6.5 Hz, 4H),
9.29 (d, J = 6.5 Hz, 4H), 1b2+: mp 103 °C, MS (FAB) m/z 591 (M-Br)*, TH NMR (400 MHz, CDCl3)  1.01 (t, J = 7.4 Hz,
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6H), 1.44-1.52 (m, 4H), 1.75-1.85 (m, 4H), 4.50 (t, J = 6.6 Hz, 4H), 6.39 (d, J = 7.8 Hz, 2H), 7.37 (t, J = 7.8 Hz, 2H), 7.88 (s,
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“411), /.U U, J = 7.0 1L, &11), 0.00 (U, v = U.U 11z, 11}, 7.04&4 4, v — U.U 11L&, TFiR).

4. The diradical absorption were similar to the 1-benzyl4-carbomethoxypyridinyl monaradical (393 nm) [1] as expected.



