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The title compound, C15H20O4S2, crystallizes in a chiral space

group although it contains mirror symmetry. The tropone ring

is inclined at an angle of 50.3 (1)� to the crown ether ring. The

planarity of the tropone ring system itself is diminished by as

much as 20.8 (4)�.

Comment

Mercurophilic dithiocrown derivatives having a troponoid

pendant (Takeshita et al., 1993; Mori et al., 1996, 1997; Kubo et

al., 1998, 2000) were recently prepared since these molecules

are excellent carriers of the HgII ion, which is one of the most

critical heavy metal ions from an environmental viewpoint

(Bacon & Kirch, 1985, 1987; Izatt et al., 1985a,b, 1986; Parham

& Shamsipur, 1994). Based on their reversible complexation

behaviours with HgII salts, particularly noteworthy is the

exclusive and selective transport of the HgII ion among

various metal ions through a liquid membrane. As a matter of

ef®ciency in the transport of the HgII ion, dithiocrown deri-

vatives condensed with the tropone system showed a depen-

dence on the cavity size of the crown ethers (Mori et al., 1996).

This was con®rmed by X-ray diffraction studies (Kubo et al.,

1995, 1996, 2000; Kato et al., 1995; Mori et al., 1998). In the

HgII salt complex of 5,8,11,14-tetraoxa-2,17-dithiabi-

cyclo[16.4.1]tricosa-1(22),18,20-trien-23-one, which is an

excellent carrier of HgII ion through a liquid membrane, the

HgII ion is at the centre of a dithiacrown ring to form a normal

penetrated complex. The title compound, 5,8,11-trioxa-2,14-

dithiabicyclo[13.4.1]icosa-1(19),15,17-trien-20-one, (I), form-

ed a (I)±2.5HgCl2±H2O complex. The HgII atom in the

complexation was not in the cavity of the crown system; a HgII

atom was coordinated by ethereal O atom to form a tetra-

hedral coordination and the other HgII atoms are coordinated

by both the tropone carbonyl O atom and the thioether sulfur

atom to form a side-on complex. In order to reveal the

detailed structure of troponoid dithiocrown derivatives and

their complexes, (I) has been investigated by an X-ray crys-

tallographic analysis.

The title compound crystallizes in a chiral space group

although it contains mirror symmetry. The tropone ring

de®ned by atoms O1 and C1±C7 makes an angle of 50.3 (1)�

with the crown ether ring de®ned by atoms S1, O2±O4 and S2.

The conformation of the ethereal moiety is

S(g)C(g)C(t)O(t)C(g)C(t)O(t)C(g)C(t)O(t)C(g)C(g)S, where t

and g denote trans and gauche forms, respectively. The

conformation of all CH2ÐO bonds was trans and distinct from

that [S(g)C(g)C(t)O(t)C(g)C(g)O(t)C(g)C(t)O(g)C(g)C(g)S]

of (I)±2.5HgCl2±H2O (Kubo et al., 2000). On the other hand,

the angle between the least-squares planes C1/C2/C7 and C2/

C3/C6/C7 is 20.8 (4)�. The corresponding angle of (I) is

smaller than that (33.8�) of 5-oxa-2,8-dithiabicyclo[7.4.1]-

tetradeca-9,11,13-trien-14-one (Mori et al., 1998) and similar

to that (20.4�) of the HgCl2 complex of 5,8,11,14-tetraoxa-2,17-

dithiabicyclo[16.4.1]tricosa-1(22),18,20-trien-23-one (Kubo et

al., 1996). This means that the larger ethereal ring of the crown

ethers leads to a smaller deviation from planarity of the seven-

membered ring of (I). The angle (20.8�) of (I) is larger than

that (7.5�) of (I)±2.5HgCl2±H2O, suggesting that the

complexation with HgII decreases the deviation from planarity

of the seven-membered ring. Interestingly, all tropone CÐO,

CÐC and CÐS bond lengths of (I) are similar to those of (I)±

2.5HgCl2±H2O (Kubo et al., 2000).

Experimental

The title compound, (I), was obtained by condensation from NaH-

mediated 3,6,9-trioxa-1,11-undecanedithiol and 2,7-dibromotropone

(Takeshita et al., 1993). Single crystals of (I) were obtained by crys-

tallization from CHCl3.

Crystal data

C15H20O4S2

Mr = 328.43
Orthorhombic, P212121

a = 9.682 (5) AÊ

b = 18.654 (5) AÊ

c = 8.977 (5) AÊ

V = 1621.3 (13) AÊ 3

Z = 4
Dx = 1.346 Mg mÿ3

Mo K� radiation
Cell parameters from 25

re¯ections
� = 10.6±18.3�

� = 0.340 mmÿ1

T = 296 (2) K
Prism, yellow
0.40 � 0.30 � 0.30 mm

Data collection

Enraf±Nonius FR590 diffract-
ometer

!±2� scans
Absorption correction: empirical

via  scans (North et al., 1968)
Tmin = 0.879, Tmax = 0.903

2032 measured re¯ections
2032 independent re¯ections

1420 re¯ections with I > 2�(I)
�max = 26.97�

h = ÿ12! 0
k = 0! 23
l = 0! 11
3 standard re¯ections

frequency: 120 min
intensity decay: 1.3%
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Re®nement

Re®nement on F 2

R[F 2 > 2�(F 2)] = 0.040
wR(F 2) = 0.102
S = 1.020
2032 re¯ections
190 parameters
H-atom parameters constrained

w = 1/[�2(Fo
2) + (0.0400P)2

+ 0.4494P]
where P = (Fo

2 + 2Fc
2)/3

(�/�)max < 0.001
��max = 0.32 e AÊ ÿ3

��min = ÿ0.23 e AÊ ÿ3

Absolute structure: Flack (1983)
Flack parameter = 0.00 (17)

Table 1
Selected geometric parameters (AÊ , �).

S1ÐC7 1.769 (4)
S2ÐC2 1.760 (4)
O1ÐC1 1.236 (4)
C1ÐC7 1.459 (5)
C1ÐC2 1.467 (5)

C2ÐC3 1.365 (5)
C3ÐC4 1.401 (5)
C4ÐC5 1.348 (6)
C5ÐC6 1.394 (6)
C6ÐC7 1.371 (5)

C7ÐS1ÐC8 106.6 (2) C2ÐS2ÐC15 104.76 (19)

C7ÐS1ÐC8ÐC9 78.8 (4)
C10ÐO2ÐC9ÐC8 ÿ176.9 (4)
S1ÐC8ÐC9ÐO2 ÿ66.9 (5)
C9ÐO2ÐC10ÐC11 ÿ175.7 (4)
C12ÐO3ÐC11ÐC10 ÿ174.8 (5)
O2ÐC10ÐC11ÐO3 73.0 (6)

C11ÐO3ÐC12ÐC13 ÿ174.4 (4)
C14ÐO4ÐC13ÐC12 177.1 (4)
O3ÐC12ÐC13ÐO4 ÿ91.7 (6)
C13ÐO4ÐC14ÐC15 ÿ175.8 (4)
O4ÐC14ÐC15ÐS2 66.2 (4)
C2ÐS2ÐC15ÐC14 ÿ75.7 (3)

All H atoms were calculated at ideal positions and constrained to

ride on their parent atoms. Isotropic displacement parameters of H

atoms were ®xed at 1.2Ueq of the parent atoms.

Data collection: CAD-4 Software (Enraf±Nonius, 1989); cell

re®nement: CAD-4 Software; data reduction: MolEN (Fair, 1990);

program(s) used to solve structure: SIR97 (Altomare et al., 1999);

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

software used to prepare material for publication: SHELXL97.
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