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Novel Synthesis of a [10](2,6)Pyridinophane, a Structural Isomer of Muscopyridine

By PauL Duss* and Rita Stiss1
(Givaudan Research Company Ltd., 8600 Diibendorf, Switzerland)

Summary The [10](2,6)pyridinophane (8) is readily pre-
pared in three steps from l-methoxycyclododecene (1);
the activated intermediate (5), formed by Beckmann
rearrangement of the oxime (4), is intercepted by the
intramolecular C=C bond.

WHILE investigating structure—odour relationships in a
series of compounds with molecular characteristics resembl-
ing those of muscopyridine we required an efficient synthesis
of the [10](2,6)pyridinophane (8). A convenient synthesis of
this! and similar? pyridinophanes has not been described,
although compounds of this type have been investigated
extensively.® We now report a simple synthesis of (8) by
a route involving a novel intramolecular cyclisation of the
cyclododecanone oxime derivative (4).

1-Methoxycyclododecene (1) (mixture of 179, Z- and 839,
E-isomers),* obtained in almost quantitative yield from
cyclododecanone,® was converted into (3) (b.p. 93—95 °C,
at 0-025 mmHg; 909, yield), presumably via a Claisen—
Cope rearrangement of the unstable intermediate (2), by
heating with an excess of 2-methylpropen-2-ol in the
presence of catalytic amounts of mercury(ir) acetate.
Treatment of (3) with hydroxylamine hydrochloride in
refluxing pyridine gave (4) (809, yield), which was shown by
BBC-n.m.r. spectroscopy® to be a mixture of E- (75%) [m.p.
70-5—72 °C (from n-hexane—ether, 4:1)], and Z-oximes
(25%) [m.p. 92—93-5 °C (from n-hexane—ether, 4:1)]. Both
isomers are separable by silica gel chromatography (n-
hexane—ether, 20:1). The Z-stereochemistry was assigned
to the first compound eluted.

Beckmann rearrangement of the mixture of isomers (4)
(POCI,, pyridine; 80 °C; under argon) directly afforded the
(10](2,8)pyridinophane (8) [b.p. 113—114 °C at 0-04 mmHg;
259%, yield from (4)], whose spectral characteristics were
identical with those reported by Georgi and Rétey.lP The
lactam (7) {m.p. 125—127 °C (from CHCl,—Et,0); 209, yield
from (4)] was the main by-product in this last step.

These results can reasonably be rationalized assuming
intermediate formation of an activated imino-derivative of
type (5) (Y = leaving group), which could undergo reaction

to form (7) on work-up, or further reaction to a transient
dihydropyridine (6), which should easily be dehydrogenated
to (8).1

Me Me

/_<

MeO X
CH —

el | oad

(1 (2)

—_ 2cHy

m?

(3) X=0
{4) X = NOH

(4) —> << SN

1Hp0 ~Hy
Me Me
= ’d
NH XN
[CHal, [CHal5,
{m (8)

We thank Mr J. Maerki of our department for his n.m.r.
services and Mrs E. Trutmann for her technical assistance.

(Received, 16th September 1976; Com. 1063.)

1 All new compounds gave satisfactory elemental analyses and mass spectral data.

1 For previous syntheses of the pyridinophane (8
{b) U. K. Georgi and J. Rétey, Chem. Comm., 1971

cf a) A.T. Balaban, M. Gavat, and C. D. Nenitzescu, Tetrahedron, 1962, 18, 1079;

2 K. Biemann, G. Biichi, and B. H. Walker, ] Amer Chem Soc., 1957, 79, 5558; K. Tamao, S. Kodama, T. Nakatsuka, Y. Kiso, and

M. Kumada, #bid., 1975, 97, 4405.

3S. Fujita and H. Nozaki, Bull. Chem. Soc. Japan, 1971, 44, 2827, and references therein.

4 K. Schank and W. Pack, Chem. Ber., 1969,
5 P. Naegeli, Ger. Offen., 1971, 2,101,396 (Chem. Abs.,
¢ G. E. Hawkes, K. Herww and J. D. Roberts, J. OW Chem.,

102, 1892.

1971, 75, P 91260); R. A. Wohl, Synthesis, 1974, 38.
1974, 39, 1017.





