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The title compound, C10H10Br2O2, is a well known inhibitor of

respiratory and photosynthetic processes. The methyl groups

of the isopropyl group assume approximately equal distances

from the ring plane and maximum distances from the

neighboring Br atom, possibly to avoid unfavourable steric

interactions.

Comment

As one of the Qo-II/III-type inhibitors, dibromothymo-

quinone, i.e. the title compound, (I), is known to interact with

the iron±sulfur protein (ISP) of the cytochrome bc1 complex

in respiratory chains (Degli Esposti et al., 1984) and with that

of the chloroplast b6f complex in photosynthetic chains

(Schoepp et al., 1999). We have analysed the anomalous signal

of the four redox centers in the crystal structures of bovine

mitochondrial bc1 complex with and without bound inhibitors

(Kim et al., 1998; Xia et al., 1998), and found that dibromo-

thymoquinone promotes the ®xed conformational state of the

complex, con®rming its interaction with the ISP.

The methyl groups of the isopropyl group assume

approximately equal distances from the ring plane and

maximum distances from the neighboring Br2 atom (Fig. 1),

possibly to avoid unfavourable steric interactions. This

orientation is opposite to that in the majority of known iso-

propyl quinones including didehydro-12-O-methyl royleanone

(King et al., 1990), where a methoxy group is in a position

equivalent to the Br2 atom in (I).

Experimental

The title compound was purchased from Sigma Co. (D-3769) and

used without further puri®cation. Crystallization at room tempera-

ture from methanol afforded amber crystals suitable for X-ray

structure analysis.
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Crystal data

C10H10Br2O2

Mr = 322.00
Monoclinic, Cc
a = 5.4507 (2) AÊ

b = 18.5945 (9) AÊ

c = 11.4256 (6) AÊ

� = 100.941 (3)�

V = 1136.97 (9) AÊ 3

Z = 4

Dx = 1.881 Mg mÿ3

Mo K� radiation
Cell parameters from 15747

re¯ections
� = 0.9±27.1�

� = 7.10 mmÿ1

T = 295 (2) K
Rod, amber
0.54 � 0.21 � 0.12 mm

Data collection

Nonius KappaCCD diffractometer
' scans
Absorption correction: empirical

(SCALEPACK; Otwinowski &
Minor, 1997)
Tmin = 0.180, Tmax = 0.426

2145 measured re¯ections

2145 independent re¯ections
2042 re¯ections with I > 2�(I)
�max = 26.4�

h = ÿ5! 5
k = ÿ22! 22
l = ÿ14! 14

Re®nement

Re®nement on F 2

R[F 2 > 2�(F 2)] = 0.024
wR(F 2) = 0.064
S = 1.04
2145 re¯ections
131 parameters
H-atom parameters constrained
w = 1/[�2(Fo

2) + (0.0396P)2

+ 1.0226P]
where P = (Fo

2 + 2Fc
2)/3

(�/�)max = 0.004
��max = 0.53 e AÊ ÿ3

��min = ÿ0.34 e AÊ ÿ3

Extinction correction: SHELXL97
Extinction coef®cient: 0.0105 (8)
Absolute structure: (Flack, 1983),

976 Friedel pairs
Flack parameter = 0.026 (12)

Table 1
Selected interatomic distances (AÊ ).

O1ÐC1 1.218 (5)
C1ÐC2 1.485 (5)
C1ÐC6 1.496 (6)
C2ÐC3 1.332 (6)
C2ÐBr1 1.893 (4)
C3ÐC4 1.494 (6)
C3ÐC7 1.502 (6)

C4ÐO2 1.208 (5)
C4ÐC5 1.485 (5)
C5ÐC6 1.338 (5)
C5ÐBr2 1.890 (4)
C6ÐC8 1.519 (6)
C8ÐC10 1.510 (6)
C8ÐC9 1.540 (7)

The data collection was incomplete (92%), due to the loss of the

crystal about three frames before the projected end.

Data collection: COLLECT (Nonius, 1999); cell re®nement:

DENZO (Otwinowski & Minor, 1997); data reduction: DENZO and

SCALEPACK (Otwinowski & Minor, 1997); program(s) used to

solve structure: SHELXS97 (Sheldrick, 1997); program(s) used to

re®ne structure: SHELXL97 (Sheldrick, 1997); molecular graphics:

PLATON (Spek, 2001) and ORTEP-3 (Farrugia, 1997).
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Figure 1
The structure of (I) showing 50% probability displacement ellipsoids for
non-H atoms.
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