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trans,trans,trans-1,4-Dimethoxy-2,3,5,8-tetra-

bromotetralin

The title compound, C;,H,Br,0,, is a derivative of 1,2,3,4-
tetrahydronaphthalene (tetralin), with 1,4-dimethoxy and 2,3-
dibromo substituents on the saturated ring and 5,8-dibromo
substituents on the aromatic ring. The molecule occupies a
special position on a twofold axis and the saturated ring has a
half-chair conformation.

Comment

Naphthalene derivatives often play an important role as
structural units or key intermediates in the synthesis of
naturally occurring compounds, and they also show promising
biological activities (Huang & Wang, 2001). Therefore, they
attract considerable attention from synthetic and natural
product chemists. The bromination of hydrocarbons is an
important process, since it leads to useful intermediates for the
synthesis of a large variety of bromoorganic compounds
(Hileman, 1993; Chambers & James, 1979; Ruasse, 1993).
Methoxynaphthalenes have great synthetic importance, as
they can be used in ring-enlargement reactions with halo-
carbenes to give benzotropone derivatives (Sato et al., 1976)
and as precursors for other substituted naphthalene deriva-
tives such as naphthoquinones (Song et al., 2000). Taking into
account the weakness of the C—Br bond and the reactivity of
the Br atoms attached to the benzene ring, we proposed to
perform the substitution of these Br atoms with methoxy
groups via a silver-mediated reaction. In this study, the crystal
structure of the product of this reaction, the title compound,
(I), was determined using single-crystal X-ray diffraction.
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The molecular structure of (I) is shown in Fig. 1. The mol-
ecules of (I) lies on a twofold axis, which passes through the
mid-points of the C1 —Cla, C3—C3a and C5—C5a bonds. The
saturated ring has a half-chair conformation, with atoms C5
and C5a on opposite sides of the plane through the other four
atoms (C3, C3a, C4 and C4a).

In compound (I), the mean Br—C distance is 1.938 (16) A,
and the Br—C—C bond angles are within the range 107.8 (7)-
122.0 (10)°. In a similar structure, trans,transtrans-2,3,5,8-
tetrabromo-1,4-dihydroxy-1,2,3,4-tetrahydronaphthalene
(Akkurt et al., 2004), very similar values for the corresponding
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parameters [1.938 (5) A and 107.0 (3)-121.6 (4)°, respec-
tively] were observed.

Experimental

To a solution of 1,2,3,4,5,8-hexabromo-1,2,3,4-tetrahydronaphthalene
(2.21 g, 3.65 mmol), obtained according to the method of Akkurt et
al. (2004), in dry methanol (40 ml) was added Ag,SO, (2.39 g,
7.66 mmol) under a nitrogen atmosphere. The resulting reaction
mixture was stirred at room temperature for 3 d. The consumption of
the starting material, indicating the progress of the reaction, was
monitored by thin-layer chromatography. After the reaction was
complete, the residual solid was removed by filtration and the solvent
was evaporated. The crude product was submitted to column chro-
matography (silica gel, 100 g). Elution with hexane-EtOAc (9:1 v/v,
2.0 1) gave colourless crystals of (I) (m.p. 412 K; yield 0.85 g, 46%).

Crystal data

C,H,Br,0,

M, = 507.82
Monoclinic, C2Zc
a=17546 (5) A
b=12522 (5) A

¢ =7.405 (5) A

B = 113207 (5)°

V =14953 (12) A®

Z=4

D, =2256 Mg m™
Mo Ko radiation

u =10.76 mm™"
T=29 (2) K

Prism, colourless

0.28 x 0.23 x 0.16 mm

Data collection

Stoe IPDS II diffractometer
 scans

6748 measured reflections
1611 independent reflections

Absorption correction: integration
(X-RED32; Stoe & Cie, 2002)
Tinin = 0.084, Tyyax = 0.203

Refinement

Refinement on F?

R[F* > 20(F?)] = 0.070

WR(F?) = 0.150

§=1.01

1611 reflections

82 parameters

H-atom parameters constrained

Table 1

Selected geometric parameters (A, °).
Brl—C2 1.899 (16)
Br2—Cs 1.977 (9)
C4—01-C6 113.3 (8)
Brl—C2—Cl 1152 (11)
Br1—-C2—-C3 122.0 (10)
01—C4—C3 106.5 (7)
C6—01—C4—C3 —154.3 (9)
C6—01—C4—C5 79.6 (11)
Cl'—C1—-C2—Brl 179.2 (10)
Br1—C2—C3—C3' —178.6 (6)

797 reflections with I > 20(1)
Rin = 0.142
Omax = 27.1°

w = 1/[0*(F,?) + (0.0498P)*
+ 0.9739P]
where P = (F,” + 2F2)/3
(A/0)max = 0.001
APmax =070 e A7
ApPmin = —0.77 ¢ A3

01—C4 1.422 (12)
01-C6 1.414 (16)
01—C4—C5 1119 (7)
Br2—C5—C4 1082 (6)
Br2—C5—C5' 107.8 (7)
Brl—C2—C3—C4 34 (12)
C3—C4—C5—Br2. 83.3 (8)
Br2—C5—C5'—C4' 711 (8)

Symmetry code: (i) —x,y, —z + %

Crystals of the title compound were of limited quality. Even
though it was possible to select a specimen suitable for the X-ray
diffraction experiment, the data obtained were rather poor and the
value of R, remained high (0.142). H atoms were placed in ideal
positions and allowed to ride on their parent atoms, with aromatic

Br2
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The molecular structure of (I), with the atom-labelling scheme.

Displacement ellipsoids are drawn at the 20% probability level. Atoms
with the suffix a are at the symmetry position (—x, y, % - 2).

Figure 1

C—H =0.93 A, methyl C—H = 0.96 A and methine C—H = 0.98 A,
and with Uj,o(H) = 1.5U.((C) for the methyl H atoms and 1.2U.4(C)
for all other H atoms.

Data collection: X-AREA (Stoe & Cie, 2002); cell refinement:
X-AREA; data reduction: X-RED32 (Stoe & Cie, 2002); program(s)
used to solve structure: SIR97 (Altomare et al., 1999); program(s)
used to refine structure: SHELXL97 (Sheldrick, 1997); molecular
graphics: ORTEP-3 for Windows (Farrugia, 1997); software used to
prepare material for publication: WinGX (Farrugia, 1999).

The authors acknowledge the Faculty of Arts and Sciences,
Ondokuz Mayis University, Turkey, for the use of the Stoe
IPDS 1I diffractometer (purchased under grant F.279 of the
University Research Fund).

References

Akkurt, M., Celik, 1., Erenler, R., Cakmak, O., Ersanli, C. C. & Biiyiikgiingor,
O. (2004). Acta Cryst. E60, 02096-02098.

Altomare, A., Burla, M. C., Camalli, M., Cascarano, G. L., Giacovazzo, C.,
Guagliardi, A., Moliterni, A. G. G., Polidori, G. & Spagna, R. (1999). J.
Appl. Cryst. 32, 115-119.

Chambers, R. D. & James, S. R. (1979). Halo compounds. Comprehensive
Organic Chemistry, edited by J. F. Stoddart, Vol. 1, pp. 439-575. Oxford:
Pergamon.

Farrugia, L. J. (1997). J. Appl. Cryst. 30, 565.

Farrugia, L. J. (1999). J. Appl. Cryst. 32, 837-838.

Hileman, B. (1993). Chem. Eng. News, 19, 11-13.

Huang, K. S. & Wang, E. C. (2001). Tetrahedron Lett., 42, 6155-6157.

Ruasse, M. F. (1993). J. Phys. Org. Chem. 28, 207-291.

Sato, M., Tsunetsugu, J. & Ebine, S. (1976). Bull. Chem. Soc. Jpn, 49, 2230—
2235.

Sheldrick, G. M. (1997). SHELXL97. University of Gottingen, Germany.

Song, G. Y., Kim, Y., Zheng, X. G, You, Y. J., Cho, H., Chung, J. H., Sok, D. E.
& Ahn, B. Z. (2000). Eur. J. Med. Chem. 35, 291-298.

Stoe & Cie (2002). X-AREA (Version 1.18) and X-RED32 (Version 1.04). Stoe
& Cie, Darmstadt, Germany.

04610 Celik et al. + Cy,H;,Br,O,

Acta Cryst. (2006). E62, 04609—04610



