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The title compound {systematic name: 9-[bis(trimethyl-

silylethynyl)methylene]¯uorene±tetracyano-para-quinodi-

methane (2/1)}, 2 C24H26Si2�C12H4N4, consists of sandwich-

like ¯uorene±TCNQ±¯uorene units with inversion symmetry.

The ring systems of the sandwich are parallel; the interplanar

separation is 3.3±3.4 AÊ . The packing of the sandwich units is a

herringbone pattern.

Comment

In a previous paper (Jones et al., 2004), we have described the

cross-conjugated fulvene derivative, (1). We suspected that

this very electron-rich compound would react with a suitable

acceptor molecule, such as tetracyano-para-quinodimethane

(TCNQ), (2); the 2:1 adduct, (3), was prepared (see Experi-

mental), and its structure is described here. Consistent analy-

tical and spectroscopic data (unpublished) were recorded.

The asymmetric unit consists of one molecule of (1) and half

a molecule of TCNQ, which is extended to a complete TCNQ

molecule by crystallographic inversion symmetry (Fig. 1). The

dimensions of the TCNQ molecule suggest little charge
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Figure 1
The title compound in the crystal structure; only one molecule of the
¯uorene component is shown. The half TCNQ molecule of the
asymmetric unit (labelled) is shown here completed by inversion
symmetry. Displacement ellipsoids are drawn at the 30% probability
level. H-atom radii are arbitrary.



transfer from the ¯uorene group (Kistenmacher et al., 1982).

The ¯uorene component is appreciably less planar than it is in

the non-complexed structure; the r.m.s. deviation for the

¯uorene ring system plus atoms C10 and C11 is 0.05 AÊ , but the

atoms of the linear chains deviate from this plane by up to

0.611 (2) AÊ for atom Si1. The interplanar angle between the

¯uorene and TCNQ planes is 1.0 (1)�, and the interplanar

distance is 3.3±3.4 AÊ .

The molecules form sandwich-like ¯uorene±TCNQ±

¯uorene units with inversion symmetry (Fig. 2). Neighbouring

units pack in a manner reminiscent of the `sandwich herring-

bone' packing of aromatic hydrocarbons (Desiraju & Gavez-

zotti, 1989). Some long CÐH� � �N contacts might be regarded

as weak hydrogen bonds (Table 2). In addition, there is a

C13ÐH13B� � �Cg1iv contact [Cg1 is the centroid of the C1Ð

C4/C1A/C4A ring; H� � �Cg1iv = 2.79 AÊ and CÐH� � �Cg1iv =

138�; symmetry code: (iv) x ÿ 1
2,

1
2 ÿ y, 1

2 + z; CÐH normalized

to 1.08 AÊ ].

Experimental

An acetonitrile solution of 10,10-bis(trimethylsilylethynyl)-9-

methylene¯uorene, (1), was treated with TCNQ, (2) (Berger, 2004).

Crystals of the title adduct formed after a short time and proved to be

suitable for structure determination.

Crystal data

2C24H26Si2�C12H4N4

Mr = 945.44
Monoclinic, P21=n
a = 11.933 (2) AÊ

b = 18.398 (4) AÊ

c = 12.509 (3) AÊ

� = 90.85 (3)�

V = 2746.0 (10) AÊ 3

Z = 2

Dx = 1.143 Mg mÿ3

Mo K� radiation
Cell parameters from 46

re¯ections
� = 10±11.5�

� = 0.15 mmÿ1

T = 143 (2) K
Block, violet±black
0.6 � 0.5 � 0.4 mm

Data collection

Stoe Stadi-4 diffractometer
!/� scans
Absorption correction: none
8921 measured re¯ections
4831 independent re¯ections
3827 re¯ections with I > 2�(I)
Rint = 0.029

�max = 25.0�

h = ÿ14! 14
k = ÿ21! 13
l = ÿ14! 0
3 standard re¯ections

frequency: 60 min
intensity decay: none

Re®nement

Re®nement on F 2

R[F 2 > 2�(F 2)] = 0.044
wR(F 2) = 0.111
S = 1.05
4831 re¯ections
313 parameters
H-atom parameters constrained

w = 1/[�2(Fo
2) + (0.0423P)2

+ 1.3032P]
where P = (Fo

2 + 2Fc
2)/3

(�/�)max < 0.001
��max = 0.27 e AÊ ÿ3

��min = ÿ0.30 e AÊ ÿ3

Table 1
Selected geometric parameters (AÊ , �).

C11ÐC12 1.203 (3)
C110ÐC120 1.201 (3)
C10ÐC30 i 1.343 (3)
C10ÐC20 1.436 (3)
C20ÐC40 1.371 (3)

C20ÐC30 1.445 (3)
C40ÐC60 1.432 (3)
C40ÐC50 1.437 (3)
C50ÐN1 1.141 (3)
C60ÐN2 1.143 (3)

C12ÐC11ÐC10 174.3 (2)
C11ÐC12ÐSi2 179.4 (2)

C120ÐC110ÐC10 173.4 (2)
C110ÐC120ÐSi1 173.70 (18)

Symmetry code: (i) 1ÿ x; 1ÿ y; 1ÿ z.

Table 2
Hydrogen-bonding geometry (AÊ , �).

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

C7ÐH7� � �N1ii 0.95 2.71 3.573 (3) 151
C14ÐH14C� � �N1ii 0.98 2.64 3.415 (4) 137
C15ÐH15B� � �N1i 0.98 2.66 3.539 (3) 150
C13ÐH13C� � �N2iii 0.98 2.73 3.619 (3) 152

Symmetry codes: (i) 1ÿ x; 1ÿ y; 1 ÿ z; (ii) xÿ 1; y; z; (iii) 1
2ÿ x; yÿ 1

2;
1
2ÿ z.

Methyl H atoms were located in difference syntheses, idealized

(CÐH = 0.98 AÊ and HÐCÐH = 109.5�) and treated as rigid groups

allowed to rotate but not tip. Other H atoms were placed at calcu-

lated positions and included in the re®nement as riding, with CÐH

bond lengths of 0.95 AÊ ; Uiso(H) values were ®xed at 1.2Ueq of the

parent atom.

Data collection: DIF4 (Stoe & Cie, 1992); cell re®nement: DIF4;

data reduction: REDU4 (Stoe & Cie, 1992); program(s) used to solve

structure: SHELXS97 (Sheldrick, 1990); program(s) used to re®ne

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

(Siemens, 1994); software used to prepare material for publication:

SHELXL97.

We thank Mr A. Weinkauf for technical assistance.
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Figure 2
Packing diagram of (3), viewed parallel to the a axis. H atoms have been
omitted for clarity; radii are arbitrary.
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