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Synthesis of Two Isomeric [2.2](2,4)Pyridinophanes1)
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Two isomeric [2.2](2,4)pyridinophanes having Cj and Cy sym-

metry were synthesized by the thermal sulfur extrusion method

from the corresponding disulfones and characterized by their TH-

NMR spectra.
Since 1933, pyridinophane which incorporates pyridine ring is a

system including widely known muscopyridine. However, a

familiar heterophane
few [2.2](2,4)pyridinophanes containing [2.2]metacyclophane-like framework have

been investigated so far,z) regardless the interesting electronic interaction
of the pyridine ring.3) Here we report the synthesis of two isomeric
[2.2](2,4)pyridinophanes, 6 and 7, and their structural characterization.
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The thiouronium salt 3

Torr

and its precursor 2 were prepared from 2,4-lutidine 1
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as shown in the Scheme. The cyclic disulfides 4 and 5 were obtained by a new
process, i.e. direct coupling of thiouronium salt 3 and HCl-salt 2, because
the conventional process using labile free-base of 2 gave a low yield of the
disulfides. After purification by S5i0, column-chromatography, sulfide 4 was
obtained from the first eluate of 10%EtOH-CHCl; in 35% yield, and sulfide 5 from
the second eluate in 43% yield(4: colorless columns from benzene, mp 180.5-181.5
°C; 5: colorless plates from benzene, mp 156.0-157.0 °C). This improvement has
extended a scope of ring contraction method for preparation of [2.2]phane via
cyclic disulfide. Cyclic disulfone given from the sulfide 4 by H,0,-acetic acid
treatment was pyrolyzed at 700 °C/2 x10~"
Torr to afford the target cyclophane,
[2.2](2,4)pyridinophane 6 in 10% yield,
and from the other disulfide 5 to pyri-
dinophane 7 in 5% yield, respectively

(6: colorless columns from petroleum
benzine, mp 147.5-149.0 ¥; 7: colorless

plates from hexane-benzene, mp 141.0-

3.0 2.0

—

141.5 °C). The structures of the [2.2]- 4.0

(2,4)pyridinophanes, 6 and 7, were con-
firmed with 1H—NMR spectra. Aromatic

6
inner protons Hg of 6 (6 4.38) and 7
(6 4.35)%) reveal marked upfield shift, .Z
which indicates that the two pyridine
rings of both isomers are fixed in
the stepped form Jjust as in [2.2]-
metacyclophane. Signal of bridge meth-

ylene protons of 6 appears as ABCD sys-
tem , whereas those of 7 two pairs of

doublet, as shown in Fig. 1. The fact

shows that the compound 6 is evident-

ly C; isomer of [2.2](2,4)pyridinophane 4.0 3.0 20
and 7 is C, isomer. Further work is ' )

in progress. . 1
Fig. 1. H-NMR spectra of 6 and 7
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