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In the title compound, [Hg(C40H42N4O4)](PF6)2�CH3NO2, the

geometry of the Hg coordination is distorted tetrahedral,

formed by two C atoms [Hg—C = 2.076 (7) and 2.068 (7) Å]

and two O atoms [Hg—O = 2.703 (5) and 2.934 (5) Å]. The

crystal packing is stabilized by weak C—H� � �F and C—H� � �O

interactions.

Comment

Metal complexes of carbenes based on imidazol-2-ylidene

have received much attention in the past few years. N-

heterocyclic carbenes can form stable carbene complexes with

a wide range of metal ions (Herrman, 2002; Bourissou et al.,

2000). On the other hand, crown ethers can coordinate to

metal ions and form various complexes (Onan et al., 1983;

Rebek et al., 1985; Gabriela, 1980; Rogers et al., 1993; Costero

et al., 1996). In continuation of our work on the chemistry of

N-heterocyclic carbene complexes (Liu et al., 2003), we report

here the synthesis and crystal structure of the title mercury N-

heterocyclic carbene complex, (I).

The structure of the cation of (I) is shown in Fig. 1. The

X-ray analysis reveals that (I) is a 21-membered macrocyclic

metal crown ether complex adopting a trans-conformation.

The geometry of the Hg coordination is distorted tetrahedral

(Table 1).

The crystal packing of (I) is stabilized by weak C—H� � �F

and C—H� � �O interactions (Table 2).

Experimental

The title compound was prepared according to the reported proce-

dure of Lee et al. (2001). Single crystals of (I) suitable for X-ray
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diffraction were obtained by recrystallization from diethyl ether–

nitromethane (Ratio 1:1).

Crystal data

[Hg(C40H42N4O4)](PF6)2�CH3NO2

Mr = 1194.35
Triclinic, P1
a = 10.729 (3) Å
b = 12.116 (3) Å
c = 19.552 (6) Å
� = 89.721 (5)�

� = 85.328 (6)�

� = 66.677 (4)�

V = 2325.1 (11) Å3

Z = 2
Dx = 1.706 Mg m�3

Mo K� radiation
Cell parameters from 932

reflections
� = 2.3–22.3�

� = 3.48 mm�1

T = 293 (2) K
Block, colourless
0.24 � 0.20 � 0.16 mm

Data collection

Bruker SMART CCD area-detector
diffractometer

’ and ! scans
Absorption correction: multi-scan

(SADABS; Sheldrick, 1996)
Tmin = 0.428, Tmax = 0.573

12 192 measured reflections

8170 independent reflections
6318 reflections with I > 2�(I)
Rint = 0.034
�max = 25.0�

h = �12! 8
k = �14! 13
l = �22! 23

Refinement

Refinement on F 2

R[F 2 > 2�(F 2)] = 0.049
wR(F 2) = 0.112
S = 1.02
8170 reflections
605 parameters
H-atom parameters constrained

w = 1/[�2(Fo
2) + (0.0571P)2]

where P = (Fo
2 + 2Fc

2)/3
(�/�)max = 0.001
��max = 1.06 e Å�3

��min = �0.91 e Å�3

Extinction correction: none

Table 1
Selected geometric parameters (Å, �).

Hg1—C24 2.068 (7)
Hg1—C1 2.076 (7)
Hg1—O2 2.703 (5)

Hg1—O3 2.934 (5)
N2—C27 1.463 (10)
C2—C3 1.342 (13)

C24—Hg1—C1 168.3 (3)
O2—Hg1—O3 61.5 (2)
C1—Hg1—O2 89.5 (2)
C24—Hg1—O2 100.8 (2)
C1—Hg1—O3 104.6 (2)
C24—Hg1—O3 85.3 (2)

C1—N1—C2 110.2 (7)
C2—N1—C4 124.0 (8)
C24—N4—C34 125.9 (6)
N2—C1—Hg1 130.9 (6)
N1—C1—Hg1 122.4 (5)

Table 2
Hydrogen-bond geometry (Å, �).

D—H� � �A D—H H� � �A D� � �A D—H� � �A

C3—H3� � �F7i 0.93 2.32 3.233 (11) 166
C3—H3� � �F11i 0.93 2.47 3.217 (10) 137
C20—H20� � �O6ii 0.93 2.55 3.400 (11) 152
C23—H23A� � �F12ii 0.97 2.52 3.444 (11) 159
C29—H29� � �F12ii 0.93 2.53 3.401 (12) 156
C41—H41B� � �F1ii 0.96 2.51 3.039 (13) 114

Symmetry codes: (i) �xþ 1;�yþ 1;�z þ 1; (ii) x� 1; y; z.

H atoms were placed in calculated positions, with C—H = 0.93,

0.96 or 0.97 Å, and included in the final cycles of refinement in a

riding-model approximation, with Uiso(H) = 1.2Ueq(C). The highest

peak is located at (0.2951, 0.1929, 0.2341).

Data collection: SMART (Bruker, 1998); cell refinement: SAINT

(Bruker, 1999); data reduction: SAINT; program(s) used to solve

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

structure: SHELXL97 (Sheldrick, 1997); molecular graphics:

SHELXTL (Bruker, 1999); software used to prepare material for

publication: SHELXTL.
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Figure 1
The cation of (I), with the atom-numbering scheme. Displacement
ellipsoids are drawn at the 40% probability level. H atoms have been
omitted for clarity.
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