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1-PHENYL=-2,3-DIAZACYCL[3,2,2]AZINE, A NEW 10-T1 ELECTRON SYSTEM.
INVOLVEMENT OF 3,5-DIDEHYDROIMIDAZO[1,5-alPYRIDINE?

Philip Blatcher and David Middlemiss*
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and Peter Murray-Rust and Judith Murray-Rust
Department of Chemistry, University of Stirling, Stirling. FK9 4LA

Abstraet - 3-Ethylthioimidazo[1,5-alpyridine reacts with butyl lithium followed by benzo-
nitrile to give the new 10-Tt electron system, 1-phenyl-2,3-diazacyel(3,2,2]azine, possibly
via 3,5-didehydroimidazo[1,5-a] pyridine.

We have recently described the preparation of 5-substituted imidazo[1,5-a]
pyridines by reaction of the anion {(2) with various electrophlles1 When we extended this
reaction to include benzonitrile as the electrophile we obtained the desired imine (hH2
together with the cyclazine (3) and the pyrimidine (5) (Scheme 1)3 To our knowledge the

cyclazine (3) 1s the first example of this 10- T electron system
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We inatially thought that the cyclazine (3) was formed via the anion of the
imine (4). However, treatment of the imine (4) 1n THF at -78° with butyl lithium followed
by warming to room temperature and quenching with water returned starting material. We
were able to prepare the cyclazine (3) in improved yield (27%)1‘l by adding benzonitrile
in one portion to a solution of the anion (2) in THF at -78° The product was isolated
by column chromatography on alumina using ether/ethyl acetate {2.1) as eluent to give
claret crystals m p. 184-185° (methanol/ethyl acetate). 'H-N M R. & (CDC13) 7.3 - 7.6
(3H,m,m and p phenyl protons), 7 80(1H,t,7Hz,H6), 8 20 - 8.35(2H,m,0-phenyl protons) over-
lain by 8 30(1H,d THz,H5 or HT), 8.45(1H,d,THz,HT or H5), B.65(1H,s,H4)5, A max (EtOH)221
(€& = 18,200), 262(22,200), 301(6,600), u488nm(12,200).

The structure of the cyclazine (3) was confirmed by X-ray crystallography
Crystal data. CyyHgN3, M, = 219.25, monoelinic, P2q,s, a = 7.59 (2}, b 8.38 (5),
e = 17 17(5) E, R = 102.11_k3)° 1943 Data were collézied for h0-71 with © max = 27.5°
on a STAD1-2 diffractometer (Mo-Ka radiation). 1150 reflections with I > 3¢ (I) were
used in the refinement. V = 1067 213, Z = 4, F(000) = U456, u = 0.47em~1  The structure
was solved by direct phasing methods with the SHELX-T76 erystallographie programme system6

and was refined to give an R value of 0.046.

Since (1) the thicether (1) reacts rapidly and quantitatively with butyl lithium
to give the amion (2)! and (11) the anion of the imine(4) 1s not an intermediate in the
formation of the cyclazine (3) 1t would appear that the carbon-sulphur bond of the anion(2)
must be broken before the carbon-carbon or the carbon-nitrogen bond of the cyclazine(3) 1s
formed. It 1s therefore tempting to speculate that the cyclazine(3) 1s formed via 3,5-dide-
hydroimidazol 1,5-alpyridine(6) an intermediate which 1s related to 1,8—d1dehydronaphthalene7

This possibility 1is currently under investlgations.
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We confirmed that the pyrimidine(5) was formed via the anion of the imine(d)
since treatment of the imine(4) in THF with butyl lithium for 0.5h at ~78° followed by
benzonitrile gave the pyrimidine(5) The anion{(2) reacted with two equivalents of
benzonitrile in THF at -78° followed by warming to room temperature to give the pyrimidine
(5) as orange micro-crystals in 82% yield, m p 167 -~ 168°(benzene-petroleum ether, b p.
60 - 80°). 'H-N M.R. ©(CDC13/DMSO) 1 57(3H,t,THz,CHpMe), 3 45(2H,q,7Hz,CHpoMe), 7 O and
7.18(2H,ABq,8Hz H(5)C=CH(6)), 7.4 - 7 7(7H,m,H7 and m and p phenyl protons), 7 83(2H,m,o-
phenyl(Cl)protons), 8.75(2H,m,o-phenyl(C3)protons), MNmax (EtOH) 223(sh, & =27,600),
265(32,000) 278(sh,27,600), 400 nm (11,100).

The formation of the pyrimidine(5) 1s related to previous work where halo? or
alkoxy10 aryl lithiums have been found to react with benzonitrile to give pyrimidines,
for example(T7)=(9)9 It has been suggested that the intermediate anions e.g. (8)

cyclise by nucleophilic displacement of the leaving group
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However, it might appear that the presence of a leaving group 1s unnecessary In our
case one can envisage cyclisation of the conjugated imine(1() occuring either by attack of
the anion at the now electron deficient carbon (solid arrows) or by an electrocyclic reaction

(broken arrows), followed by oxidation of the dihydro-pyrimidine (11) on work up (Scheme 3).
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