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Abstract

A donor-substituted acridizinium salt was synthesized, and an enhanced regioselectivity in the [4+4] photocyclo-
addition to give exclusively the head-to-tail products was observed. © 1998 Elsevier Science Ltd. All rights reserved.
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Photoinduced [4+4] cycloadditions are useful transformations in organic synthesis [1]; and for the general
investigation of this reaction the photodimerization of acridizinium salts is an ideal model system [2]. In early
reports it was postulated that only one of the four possible regioisomers is formed upon photolysis of
chromophore 1a [2a]; however, Wolff et al. showed, that all possible dimers are formed in this reaction [3]. A
new strategy to achieve a higher regioselectivity in the dimerization of acridizinium salts may be the integration of
a conjugated donor-acceptor system within 1a by substitution with a donor functionality in the 9 position. The
modified electronic structure of such an acridizinium salt is assumed to affect the interaction between ground and
excited state molecules and, thus, should influence the regioselectivity of the photoreaction [4]. Presently, first
experiments to realize this concept with the acridizinium chromophore are described, which include the synthesis
of the amino-substituted acridizinium perchlorate 1b and the investigation of its photochemical properties.
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Acridizinium salt 1b! was synthesized by cyclodehydratlo of the pyridinium derivative 22 [2a], which was
obtained by quarlemuatmﬁ of 2-(1,3-dioxolan-2-yl)pyridine with N-(4-bromomethyiphenyl)phthalimide
Irradiation of compound 1b for 6 h in deoxygenated methanol or acetonitrile in a Pyrex vessel at room
temperature gave two photoproducts syni-3 and anti-3 in a 1:1 ratio without any byproduct as was shown by
IH-NMR-spectroscopic investigation of the reaction mixture. This is in contrast to the photodimerization of the
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unsubstituted acridizinium salt 1a in solution, which yields all fi A :
regioselectivity was reported recently for the photodimerization of 1,3- dla.zaanthracen s [51.
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The assignment of the head-to-tail structure (ht) of the dimers is based on symmetry considerations.3 Whereas

each bridgehead proton of the head-to-head (hh) isomers is expected to give a singlet in the TH-NMR spectrum,
the corresponding protons of the ht dimers give doublets at lower field, as was shown for the dimers of
acridizinium salt 1a [3]. Since !H-NMR spectroscopic investigation of the product mixture showed only two sets
of two doublets for the bridgehead protons, the formation of hh dimers can be excluded. The ht dimer an#i-3
was isolated in low yield (10%) by slow precipitation in methanol. The structures of the syn and anti isomers
were assigned by comparison with the data for the corresponding dimers of 1a [3]. Moreover, a small nuclear
Overhauser effect was observed for the signal of 4-H in anti-3 and for 7-H in syn-3, respectively, when the
proton on C-10 was irradiated.

In summary, a new concept is presented which allows the control of the regioselectivity in the [4+4]

photocycloaddition of acridizinium salts by the incorporation of a donor-acceptor functionality within the
chromophore.? This novel methodology should be extendable to other photocycloaddition reactions.
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Selected analytical data: ib: mp 232-233 °C (dec.); UV (MeO'
1 H), 7.46-7.54 (m, 2 H) , 7.75 (dd, 1 H), 8.12 (d, 1 H), 8.21
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NMR (DMSO-dg): 8 99.9, 116.6, 118.2, 120.2, 124.9, 125.2, 129.4 1305, 133.3,

(+), glycerol): m/z (rel. Int.) 195 (M*, 8); correct El. Anal..

Selected analytical data: 2: mp 182-183 °C (dec.); 'H-NMR (CD30D): § 4.22 (s, 4 H), 6.13 (s, 2 H), 6.47 (s, 1 H); 13C-

NMR (CD30D) 8 61.6, 67.4, 99.0; MS (FAB (+), glycerol): m/z (rel. Int.) 387 (M*, 83); correct EL. Anal..

Selected analytical data: anti-3: TH-NMR (DMSO-de): 8 5.85 (d, 3/ = 11 Hz, 2 H), 6.80 (d, 3/ = 11 Hz, 2 H); 13C-NMR

(DMSO-dg): 8 50.5, 71.5. — syn-3 : H-NMR (DMSO-de): § 5.83 (d, 3J = 10 Hz, 2 H), 6.83 (d, 3/ = 11 Hz, 2 H).
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