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While attempting to prepare the ethyl ester of (E)-1-(4-

carboxyphenylmethylene)-2-tetralone, (I), C18H14O3, the

unexpected product 1-(4-carboethoxyphenylmethyl)-2-

ethoxynaphthalene, (II), C22H22O3, was obtained. Compound

(II) crystallizes in space group P1, with molecules paired by

�-stacking of the naphthalene moieties around inversion

centres.

Comment

One of the major interests in this laboratory is the preparation

of novel �,�-unsaturated ketones and related compounds as

candidate cytotoxic and anticancer agents (Dimmock et al.,

1999, 2000). We have reported the synthesis, crystal structure,

and toxicity studies of (E)-1-(4-carboxyphenylmethylene)-2-

tetralone, (I) (Oloo et al., 2002), in the preceeding paper.

In an attempt to convert (I) into the corresponding

carboethoxy ester using thionyl chloride and ethanol, the

product isolated was identi®ed as the unanticipated substi-

tuted naphthalene 1-(4-carboethoxyphenylmethyl)-2-ethoxy-

naphthalene, (II). This observation reveals a novel route to

naphthalenes. The transformation of (I) into (II) was accom-

panied by a greater than twofold reduction in cytotoxicity to

P388 cells [IC50 of (II) is 42.9 mM] and, in addition, neuro-

toxicity was noted at 100 mg kgÿ1 when the compound was

administered to mice.

Compound (II) has no possibility of classical hydrogen

bonding. The naphthalene moieties are planar (�2 = 99.5 with

a largest deviation of 0.025 AÊ ) and lie in parallel planes in the

crystal structure. The perpendicular distance between these

parallel planes is 3.200 (18) AÊ . The phenyl rings all lie in

parallel planes at an angle of 75.9 (1)� to the naphthalene

planes. In Table 1, non-classical hydrogen bonds, which link

the molecules into chains, are listed.

Experimental

Compound (II) (m.p. 357±358 K) was prepared in 71% yield by a

literature method (Jha et al., 2002). The single-crystal used in the

X-ray crystallographic determination was obtained by vapour diff-
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usion of diethyl ether into a solution in chloroform at room

temperature. The evaluation using P388 cells was carried out by a

literature procedure (Phillips et al., 1989), and murine toxicity was

determined at the end of 0.5 and 4 h using a reported method (Stables

& Kupferberg, 1997).

Crystal data

C22H22O3

Mr = 334.40
Triclinic, P1
a = 8.947 (3) AÊ

b = 9.109 (2) AÊ

c = 12.495 (3) AÊ

� = 90.87 (2)�

� = 104.15 (2)�


 = 118.17 (2)�

V = 860.2 (5) AÊ 3

Z = 2
Dx = 1.291 Mg mÿ3

Mo K� radiation
Cell parameters from 25

re¯ections
� = 9.1±18.3�

� = 0.09 mmÿ1

T = 150 (2) K
Prism, colourless
0.30 � 0.30 � 0.10 mm

Data collection

Enraf±Nonius CAD-4
diffractometer

! scans
Absorption correction: none
3385 measured re¯ections
3025 independent re¯ections
1482 re¯ections with I > 2�(I)
Rint = 0.022

�max = 25.0�

h = ÿ10! 10
k = ÿ10! 10
l = ÿ14! 3
3 standard re¯ections

frequency: 120 min
intensity decay: <2%

Re®nement

Re®nement on F 2

R[F 2 > 2�(F 2)] = 0.059
wR(F 2) = 0.158
S = 0.98
3025 re¯ections
226 parameters

H-atom parameters constrained
w = 1/[�2(Fo

2) + (0.0655P)2]
where P = (Fo

2 + 2Fc
2)/3

(�/�)max < 0.001
��max = 0.25 e AÊ ÿ3

��min = ÿ0.34 e AÊ ÿ3

Table 1
Hydrogen-bonding geometry (AÊ , �).

DÐH� � �A DÐH H� � �A D� � �A DÐH� � �A

C11ÐH11A� � �O1 0.99 2.33 2.737 (4) 104
C21ÐH21B� � �O2i 0.99 2.57 3.477 (5) 153

Symmetry code: (i) x; y; zÿ 1.

All H atoms were placed in calculated positions (CÐH = 0.98 AÊ on

terminal methyl C atoms, 0.99 AÊ on methylene C atoms, and 0.95 AÊ

on aromatic C atoms). Uiso(H) values were assigned as 1.2Ueq of the

attached C atom. The crystals were weakly diffracting, leading to a

high proportion of `unobserved' re¯ections.

Data collection: CAD-4 EXPRESS (Enraf±Nonius, 1992); cell

re®nement: CAD-4 EXPRESS; data reduction: Xtal3.7 (Hall et al.,

2000); program(s) used to solve structure: SHELXS97 (Sheldrick,

1997); program(s) used to re®ne structure: SHELXL97 (Sheldrick,

1997); molecular graphics: Xtal3.7; software used to prepare material

for publication: SHELXL97.

Financial assistance for this project was provided by the

Natural Sciences and Engineering Research Council of

Canada for both an operating grant and an equipment grant

for an X-ray diffractometer to JWQ. This work was also

supported by a grant to JRD from Purdue Neuroscience

Company, USA. Appreciation is extended to Dr. T. M. Allen,

University of Alberta, Canada, and Mr J. P. Stables, National

Institute of Neurological Disorders and Stroke, Bethesda,

USA, who supervised the P388 and murine toxicity assays,

respectively.

References

Dimmock, J. R., Elias, D. W., Beazely, M. A. & Kandepu, N. M. (1999). Curr.
Med. Chem. 6, 1125±1149.

Dimmock, J. R., Kumar, P., Nazarali, A. J., Motaganahalli, N. L., Kowalchuk, T.
P., Beazely, M. A., Quail, J. W., Oloo, E. O., Allen, T. M., Szydlowski, J.,
DeClercq, E. & Balzarini, J. (2000). Eur. J. Med. Chem. 35, 967±977.

Enraf±Nonius (1992). CAD-4 EXPRESS. Version 1.1. Enraf±Nonius, Delft,
The Netherlands.

Hall, S. R., du Boulay, D. J. & Olthof-Hazekamp, R. (2000). Editors. The
Xtal3.7 System. University of Western Australia, Australia.

Jha, A., Padmanilayam, M. P. & Dimmock, J. R. (2002). Synthesis, pp. 463±465.
Oloo, E. O., Quail, J. W., Padmanilayam, P. & Dimmock, J. R. (2002). Acta

Cryst. E58, o687±o688.
Phillips, O. A., Nelson, L. A., Knaus, E. E., Allen, T. M. & Fathi-Afshar, F.

(1989). Drug Des. Deliv. 4, 121±127.
Sheldrick, G. M. (1997). SHELXS97 and SHELXL97. University of

GoÈ ttingen, Germany.
Stables, J. P. & Kupferberg, H. J. (1997). Molecular and Cellular Targets for

Antiepileptic Drugs, edited by G. Avanzini, P. Tanganelli & M. Avoli, pp.
191±198. London: John Libbey and Company Ltd.

Figure 1
A general view of (II), with ellipsoids drawn at the 50% probability level.
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