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Abstract

The title compound, C27H23NO3, consists of a fulvene—
1,3-dipolar-nitrone adduct with a five-membered C;NO
saturated heterocycle.

Comment

The 1,3-dipolarophilic reactivity of fulvenes towards
some 1,3-dipoles has been studied for many years (Alder
et al., 1961; Houk & Luskus, 1970; Caramella et al.,
1971) but, to the best of our knowledge, nitrones have
never been used as 1,3-dipole targets. The structure
of the title compound, (1), shows that the fulvene—
1,3-dipolar-nitrone reaction proceeds through the usual
pathway. Cycloaddition involves one of the two fulvenic

OMe

double bonds (C2=C3 and C4=C5). The second one,
equal to 1.324(3) A in (1), is not affected by cyclo-
addition. The central saturated cycle is puckered and
exhibits a ‘boat-like’ geometry over the planar C1—
C2—C3—O01 unit. The dihedral angles involving this
unit with the O1—N—C1 and C2~C6 planes are equal
to 37.1(2) and 58.7 (2)°, respectively. The fulvene-
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derived fragment in (1) remains almost planar, with the
dihedral angle between the C2-C6 and C8-C13 planes
equal to 6.6 (1)°. A perspective view of the title mol-
ecule is shown in Fig. 1.

Fig. 1. View of the molecular structure of (1) showing 50% probability
displacement ellipsoids.

Experimental

In the course of our studies on 1,3-dipolar cycloadditions, the
reaction involving a fulvene and a nitrone has been carried out.
A mixture of 3 mmol of 6-p-anisylpentafulvene and 5 mmol of
nitrone were refluxed for 15 h in THF. After evaporation of the
solvent, the crude oil, containing formally at least eight regio-
and stereoisomers, was dissolved in ethanol and the major
product, (1), was separated by thin-layer chromatography on
silica gel (57% yield). Ciystals of (1) suitable for X-ray
measurements were grown ‘rom ethanol.

Crystal data

Cy7H:3NO; Mo Ka radiat;on

M, = 409.46 A=0.71073 A

Triclinic Cell parameters from 25

Pl reflections

a=9542(5 A 6 = 8.74-18.07°

b=10327(6) A p = 0.084 mm™'

c=11.857(9) A T=29 (1)K

a = 11441 (5)° Irregular

B =90.70 (5)° 0.25 x 0.15 x 0.15 mm

~ = 96.61 (5)° . Pale yellow

V=1054.5(11) A®

Z=2

D, =1.290 Mg m™*

D., not measured

Data collection

Enraf-Nonius CAD-4 Rin = 0.030
diffractometer Omax = 26.31°
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w scans
Absorption correction: none
4333 measured reflections
4126 independent reflections
1983 reflections with

1> 20(D)

Refinement

Refinement on F*

RIF? > 20(F%)] = 0.048
wR(F?) = 0.125

S = 0.994

4126 reflections

280 parameters

H atoms constrained

C27H;NO;

h=—-11 - 11
k=—11 — 12
I=-14—-0

3 standard reflections
frequency: 120 min
intensity decay: 1%

(A/0)max < 0.001

Apmax = 0.167 € A:’

Apmin = —0.169 ¢ A™?

Extinction correction: none

Scattering factors from
International Tables for
Crystallography (Vol. C)

w = U[o®(F2) + (0.0464P)*
+ 0.0391P]
where P = (F2 + 2F3)/3

Table 1. Selected geometric parameters (A °)

Ol—N 1.431(2) C2—C3 1.538 (3)
01—C3 1.466 (3) C3—C4 1.485 (3)
N—C22 1.417 (3) C4—C5 1.324 (3)
N—Cl1 1.465 (3) C5—C6 1.454 (3)
c1—C2 1.535(3) Co—C7 1.342(3)
C2—C6 1.516 (3) C7—C8 1.452 (4)
N—O1—C3 10681 i7) OI—C3—C4 114.7 (2)
C22—N—O1 114.17(18) O1—C3—C2 106.19 (19)
C22—N—Cl1 12245(19) C4—C3—C2 104.8 (2)
O01—N—Cl1 103.85(17) C5—C4—C3 111.3(2)
N—C1—CI5 107.92(18) C4—C5—C6 112.7(3)
N—Ci1—C2 105.82 (18) C7—C6—C5 124.6 (2)
Cl15—C1—C2 112.86 (19) C7—C6—C2 1293 (2)
C6—C2—Cl1 1155 (2) C5—C6—C2 106.1 (2)
C6—C2—C3 105.08 (19) C6—C7—C8 130.9 (2)
C1—C2—C3 102.43 (19)

Data collection: CAD-4 EXPRESS (Enraf-Nonius, 1992). Cell
refinement: CAD-4 EXPRESS. Data reduction: PROCESS in
MolEN (Fair, 1990). Program(s) used to solve structure:
MULTAN11/82 (Main et al., 1982). Program(s) used to refine
structure: LSFM in MolEN. Molecular graphics: ORTEP3
(Farrugia, 1997). Software used to prepare material for
publication: SHELXL97 (Sheldrick, 1997).

Supplementary data for this paper are available from the IUCr
electronic archives (Reference: GS1001). Services for accessing these
data are described at the back of the journal.
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Abstract

The title compound, 2,4-hexadiyne-1,6-diyl bis(p-nitro-
benzenesulfonate), (pNBS), CigH2N2010S;, is a sym-
metrical di-para-substituted diacetylene R—C=C—
C=C—R, where R is -CH,~0-S0,-CsH4-NO;. In this
compound, the volume of the NO, group is 23.0 A},
almost equal to that of a CH; group (23.5A%) in the
well known polymerizable symmetrical diacetylene, 2,4-
hexadiyne-1,6-diyl bis(p-toluenesulfonate) (pTS). pNBS,
however, crystallizes in an unreactive monomeric form.

Comment

Some diacetylenes (R—C=C—C=C—R) polymerize
in the solid state (Wegner, 1969). The polymerization
process conforms to the topochemical principle enun-
ciated by Schmidt (1971), in which the crystal struc-
ture of the reactant completely controls the nature of
the product formed. For the diacetylenes, the struc-
ture of the monomer completely defines the reactiv-
ity, but no general rules are known which predict a
favourable monomeric structure (Enkelmann, 1984). We
recently became interested in diacetylenes of the struc-
tural type 2.4-hexadiyne-1,6-diyl bis(p-toluenesulfonate)
(pTS) (Aimé et al., 1982, 1988; Even ez al., 1994, 1995).

For pTS-type compounds, where R is -CH;-0O-SO,-
C¢H4—CH3, we wanted to compare the effects of various
para substituents on the benzene ring on the polymer-
ization reactivity of the compounds. A systematic study
of this substitution is available in the literature (Ando et
al., 1979). By considering substituents with increasing
volume (Kitaigorodsky, 1973), one can begin with the
unsubstituted BSHD diacetylene; here R is —CH,-O-
S0,—C¢Hs and the molecule polymerizes (Ando et al.,
1979, 1985). The fluoro-substituted compound, pFBS,
where R is CH,-O-S0,-C¢Hs—-F (Aimé et al., 1988;
Yee, 1979), is also reactive. The chloro-substituted com-
pound, pCBS, has both a reactive and an unreactive
form (Ando et al., 1979; Mayerle & Clarke, 1978). The
methyl-substituted compound, pTS, where R is -CH;,-
0-S0,-C¢H,—CHs3, polymerizes rapidly. The bromo-
substituted compound, pBBS, has both a reactive and
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