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In the title compound, C18H15N3S, the limited extent of

delocalization between the double-bond systems is shown by

the mutual rotation of substituents about the formal single

bonds NCÐC( CÐS) and (SÐC )CÐC( CH2) by 26 and

49�, respectively. Molecules are linked by four CÐH� � �N and

one S� � �N contact.

Comment

In our studies concerning the activating in¯uence of the 1,1,2-

tricyanovinyl group on double and triple bonds (Hopf et al.,

1991), we were interested in the cycloaddition of the electron-

rich thioether (2) to 4-phenyl-1-buten-3-yne-1,1,2-tricarbo-

nitrile, (1). When these two components were reacted at room

temperature in dichloromethane, (Z)-3-[(1-methylethyl)thio-

methylene]-4-phenyl-1,4-pentadiene-1,1,2-tricarbonitrile, (3),

was produced in 68% yield (Kreutzer, 1993). Clearly [2 + 2]-

cycloaddition takes place under these mild conditions,

followed by ring-opening of the intermediate cyclobutene

adduct.

The molecule of (3) is shown in Fig. 1. Molecular dimen-

sions (Table 1) may be considered normal. The atom sequence

C4ÐC3ÐC9ÐSÐC10ÐC11 displays an extended conform-

ation. The extent of delocalization between the double-bond

systems must be limited, as shown by the mutual rotation of

substituents at C2ÐC3 and C3ÐC4 (the formal single bonds)

by ca 26 and 49�, respectively.

The molecules are connected by four CÐH� � �N contacts

that could be regarded as weak hydrogen bonds (Table 2);

three of these involve atom N2 as acceptor. There is also a

contact S� � �N1(1 ÿ x, ÿy, 1 ÿ z) of 3.367 (3) AÊ .

Experimental

The title compound was synthesized as described by Kreutzer (1993)

and recrystallized by diffusion of pentane into a chloroform solution.

Crystal data

C18H15N3S
Mr = 305.39
Monoclinic, P21=c
a = 10.766 (3) AÊ

b = 8.243 (2) AÊ

c = 18.470 (5) AÊ

� = 93.37 (2)�

V = 1636.3 (7) AÊ 3

Z = 4

Dx = 1.240 Mg mÿ3

Mo K� radiation
Cell parameters from 50

re¯ections
� = 10±12�

� = 0.20 mmÿ1

T = 178 (2) K
Prism, red
0.6 � 0.3 � 0.3 mm
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Data collection

Nicolet R3 diffractometer
! scans
Absorption correction: none
2987 measured re¯ections
2886 independent re¯ections
1898 re¯ections with I > 2�(I)
Rint = 0.015

�max = 25.1�

h = ÿ12! 12
k = ÿ9! 1
l = ÿ22! 0
3 standard re¯ections

every 147 re¯ections
intensity decay: 4%

Re®nement

Re®nement on F 2

R[F 2 > 2�(F 2)] = 0.055
wR(F 2) = 0.161
S = 1.02
2886 re¯ections
201 parameters
H-atom parameters constrained

w = 1/[�2(Fo
2) + (0.0653P)2

+ 2.0333P]
where P = (Fo

2 + 2Fc
2)/3

(�/�)max = 0.002
��max = 0.27 e AÊ ÿ3

��min = ÿ0.34 e AÊ ÿ3

Table 1
Selected geometric parameters (AÊ , �).

SÐC9 1.704 (3)
SÐC10 1.827 (3)
C1ÐC2 1.372 (4)

C2ÐC3 1.445 (4)
C3ÐC9 1.363 (4)

C9ÐSÐC10 100.29 (16)

C1ÐC2ÐC3ÐC4 ÿ26.0 (5)
C9ÐC3ÐC4ÐC5 ÿ49.1 (5)
C9ÐC3ÐC4ÐC13 125.8 (3)
C4ÐC3ÐC9ÐS 170.3 (2)

C10ÐSÐC9ÐC3 163.1 (3)
C9ÐSÐC10ÐC12 ÿ70.5 (3)
C9ÐSÐC10ÐC11 167.0 (2)

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

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

C9ÐH9� � �N2i 0.95 2.71 3.626 (5) 163
C10ÐH10� � �N2i 1.00 2.64 3.484 (5) 142
C17ÐH17� � �N2ii 0.95 2.69 3.564 (5) 154
C14ÐH14� � �N3iii 0.95 2.63 3.392 (5) 137

Symmetry codes: (i) 1ÿ x; 1
2� y; 1

2ÿ z; (ii) 2ÿ x; 1
2� y; 1

2ÿ z; (iii) 1 ÿ x; 1ÿ y; 1ÿ z.

Methyl H atoms were identi®ed in difference syntheses, placed in

idealized positions and then re®ned using rigid methyl groups (CÐ

H = 0.98 AÊ and HÐCÐH = 109.5�) allowed to rotate but not tip.

Other H atoms were included using a riding model, with CÐH = 0.95

(sp2) or 1.00 AÊ (methine).

Data collection: P3 (Nicolet, 1987); cell re®nement: P3; data

reduction: XDISK (Nicolet, 1987); program(s) used to solve struc-

ture: SHELXS97 (Sheldrick, 1990); program(s) used to re®ne struc-

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

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

SHELXL97.
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Figure 1
The molecule of compound (3) in the crystal. Ellipsoids are shown at the
30% probability level. H-atom radii are arbitrary.
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