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In the title compound, C;sH;oCIN,O,, the pyridine ring is
nearly planar, the piperidine ring is non-planar and the
cyclohexane ring adopts a screw-boat conformation. The
carboxylate group makes a dihedral angle of 80.9 (2)° with the
least-squares plane through the cyclohexane ring.

Comment

The synthesis and biological evaluation of conformationally
restricted analogues of nicotine and anabasine have attracted
much attention (Catka & Leete, 1978; Kanne et al., 1986;
Kanne & Abood, 1988; Vernier et al., 1998). The anabasine
analogue with a piperidine ring has recently been screened as
an agonist of neuronal acetylcholine receptors (nAChRs) and,
more interestingly, the nicotine analogue with a pyrrolidine
ring is currently under clinical trial for the treatment of
Parkinson’s disease and pain (Vernier et al, 1998). In this
context, Sarkar et al. (2000) recently reported a domino-
reaction-based flexible strategy for the synthesis of the two
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analogues and synthesized the title compound, (I). The
presence of a methoxy group at a proper position in the
pyridine ring of the bridged analogues is the key to better
selectivity as nAChR agonists. An X-ray crystal structure
determination of (I) was undertaken to confirm the position of

the methoxy group in the pyridine ring and the results are
presented here.

In compound (I), the bond lengths and angles show normal
values and are comparable with those of a related structure
previously studied by Sarkar et al. (1999). The pyridine ring is
nearly planar, with a maximum deviation of —0.039 (3) A for
C2. The chloro group deviates by 0.252 (1) A, and the
methoxy group is twisted through 2.2 (3)°, relative to the least-
squares plane of the pyridine ring.

The piperidine ring is not planar, with atoms C4 and C5
deviating by 0.196 (7) and —0.223 (8) A, respectively. The
puckering parameters (Cremer & Pople, 1975) are Q, =
0265 (5) A, 05 = 0188 (5) A, ¢, = 2608 (10)°, Qr =
0.325 (6) A and 6, =547 (9)°. The methyl group, C13, deviates
by 0.802 (5) A from the least-squares plane of the piperidine
ring.

Figure 1

The molecular structure of (I) showing 30% probability displacement
ellipsoids and the atom-numbering scheme. H atoms are drawn as small
spheres of arbitrary radii.

The cyclohexane ring adopts a screw-boat conformation,
with the following deviations of atoms from their least-squares
plane: C10 —0.071 (3), C2 —0.202 (3), C8 —0.365 (4), C7
0.063 (3), C3 0212 (3) and C9 0.363 (3) A. This is also
confirmed by the puckering parameters Q, = 0.571 (3) A, Q5=
0.182 (3) A, ¢, = 2108 (3)°, Q7 = 0.600 (3) A and 6, =
72.3 (3)°.

The hydroxy group is in the least-squares plane through the
cyclohexane ring, while this plane makes dihedral angles of
20.1 (2), 23.5(2) and 80.9 (2)° with the least-squares planes
through the pyridine ring, the piperidine ring and the
carboxylate group, respectively.

Experimental

To a stirred solution of the a-diazoester (140 mg, 0.38 mmol) in dry
benzene under an argon atmosphere at ambient temperature, a
catalytic amount of Rh,(OAc), was added. After stirring the mixture
for 24 h, the solvent was removed in vacuo and the residue was
purified by flash chromatography (alumina; ethyl acetate—petroleum
ether, 20:80). Recrystallization from a dichloromethane—diethyl
ether—petroleum ether (3:3:1) solution afforded 80 mg (62%) of (I) as
yellow-green crystals.
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Crystal data

Ci6H19CIN,O4
M, = 338.78
Triclinic, PL
a=92081(4) A
b =9.4835(4) A
c=11.1287 (6) A
o = 100574 (1)°
B =101.751 (1)°
y = 111.882 (1)°
V = 846.14 (7) A®

Data collection

Siemens SMART CCD area-
detector diffractometer

 scans

Absorption correction: empirical
(SADABS; Sheldrick, 1996)
Tnin = 0.895, Thax = 0.948

6088 measured reflections

Refinement

Refinement on F>
R[F? > 20(F%)] = 0.076
wR(F?) = 0.209

S§ =094

3990 reflections

212 parameters

zZ=2

D, =1330Mgm™>

Mo Ko radiation

Cell parameters from 3323
reflections

0 =2.0-28.3°

n=025mm"~

T=2932)K

Slab, yellow—green

0.46 x 0.36 x 0.22 mm

1

3990 independent reflections
2299 reflections with I > 20(I)
Rin = 0.057

Omax = 28.2°

h=-12 - 12
k=-12— 12
I=-12 - 14

H-atom parameters constrained

w = 1/[o*(F,%) + (0.1071P)%]
where P = (F,> + 2F.%)/3

(AJO)max < 0.001

Apmax =063 ¢ A7?

ApPmin = —0.62 ¢ A™3

Table 1 .
Selected geometric parameters (A, °).
N1—C12 1314 (4)
N1-Cl1 1.343 (4)
N2—C3 1.418 (4)
N2—C4 1.450 (5)
C2—CI10 1.415 (4)
2—C3 1.485 (4)
C3—N2—C4 113.9 (3)
C7—C3—-N2 124.0 (3)
C3—C7—C8 119.0 (3)
C7—C8—C9 108.4 (2)
C10—C2—C3—C7 31.6 (4)
Cl—C2—C3—-N2 35.9 (4)
C10—C2—C3—N2 —149.6 (3)

-7 1.349 (4)
Cc6—C7 1.514 (4)
Cc7-C8 1.503 (4)
Cc8—C9 1.524 (4)
C9—C10 1.524 (4)
01—-C9—Cl10 108.4 (2)
C8—C9—C10 106.8 (2)
01—C9—Cl4 107.7 (2)
C1—N1—Cl12—Cl1 —31(4)
C16—02—CI12—N1 1.7 (4)
C10—C9—Cl14—04 1732 (3)

After checking their presence in the difference map, all H atoms
were geometrically fixed and allowed to ride on their attached atoms,
with C—H = 0.93-097 A and O—H = 082 A, and U,(H) =
1.5U.q(O) and 1.2U.¢(C).

Data collection: SMART (Siemens, 1996); cell refinement: SAINT
(Siemens, 1996); data reduction: SAINT; program(s) used to solve
structure: SHELXTL (Sheldrick, 1997); program(s) used to refine
structure: SHELXTL; molecular graphics: SHELXTL; software used
to prepare material for publication: SHELXTL, PARST95 (Nardelli,
1995) and PLATON (Spek, 1990).
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Supplementary data for this paper are available from the IUCr electronic
archives (Reference: SK1492). Services for accessing these data are
described at the back of the journal.

References

Catka, T. E. & Leete, E. (1978). J. Org. Chem. 43, 2125-2127.

Cremer, D. & Pople, J. A. (1975). J. Am. Chem. Soc. 97, 1354-1358.

Kanne, D. B. & Abood, L. G. (1988). J. Med. Chem. 31, 506-509.

Kanne, D. B., Ashworth, D. J., Cheng, M. T., Mutter, L. C. & Abood, L. G.
(1986). J. Am. Chem. Soc. 108, 7864-7865.

Nardelli, M. (1995). J. Appl. Cryst. 28, 659.

Sarkar, T. K., Basak, S. & Ghosh, S. K. (2000). Tetrahedron Lett. 41, 759-762.

Sarkar, T. K., Basak, S., Ghosh, S. K., Nigam, G. D., Razak, I. A., Shanmuga
Sundara Raj, S. & Fun, H.-K. (1999). Acta Cryst. C55, TUC9900128.

Sheldrick, G. M. (1996). SADABS. University of Gottingen, Germany.

Sheldrick, G. M. (1997). SHELXTL. Version 5.1. Bruker AXS Inc., Madison,
Wisconsin, USA.

Siemens (1996). SMART and SAINT. Siemens Analytical X-ray Instruments
Inc., Madison, Wisconsin, USA.

Spek, A. L. (1990). Acta Cryst. A46, C-34.

Vernier, J.-M., Holsenback, H., Cosford, N. D. P, Whitten, J. P, Menzaghi, F.,
Reid, R., Rao, T. S, Sacaan, A. I, Lloyd, G. K., Suto, C. M., Chavez-
Noriega, L., Washburn, M. S., Urrutia, A. & McDonald, I. A. (1998). Bioorg.
Med. Chem. Lett. 8,2173-2178.

Acta Cryst. (2001). C57, 1116-1117

Anwar Usman et al. + Cy¢H9CIN,Oy4 1117



