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The title compound, C;sH;50,, which exhibits blue emission in
the solid state, is an intermediate in the preparation of liquid
crystals and polymers. The molecule is located on an inversion
centre. In the crystal, molecules are arranged in a herringbone
motif.

Related literature

For related structures, see: George et al. (1998); Vishnumurthy
et al. (2002); Davis et al. (2004, 2008); Kumar et al. (2009); Ono
et al. (2009). For the synthesis and the use of the title
compound in the preparation of polymers and chiral liquid
crystals, see: Rotarski (1908); Wang et al. (2003); Das et al.
(2008). For molecules with a herringbone arrangement, see:
Koren et al. (2003).

Experimental

Crystal data

C5H,50, V = 144539 (11) A®
M, = 26632 Z=4

Orthorhombic, onca Mo Ka radiation
a=173543 (3) A i =0.08 mm™'
b=62617 (3) A T =293 K

c=313872 (13) A 0.25 x 022 x 0.22 mm

I Present address: Piramal Healthcare Limited, Mumbai 400013, India.

Data collection

Bruker X8 APEXII CCD area-
detector diffractometer

Absorption correction: numerical
(SADABS; Sheldrick, 2006)
Tnin = 0.981, Tphax = 0.983

40427 measured reflections
1658 independent reflections
1287 reflections with I > 20(I)
Rine = 0.036

Refinement

R[F? > 20(F%)] = 0.045
wR(F?) = 0.110

S =1.08

1658 reflections

92 parameters

H-atom parameters constrained
ApPmax =013 e A3

Apin = —0.13 ¢ A3

Data collection: APEX2 (Bruker, 2001); cell refinement: SAINT
(Bruker, 2001); data reduction: SAINT; program(s) used to solve
structure: SHELXS97 (Sheldrick, 2008); program(s) used to refine
structure: SHELXL97 (Sheldrick, 2008); molecular graphics:
SHELXTL (Sheldrick, 2008); software used to prepare material for
publication: SHELXTL.
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IUCr electronic archives (Reference: 1S2575).

References

Bruker (2001). APEX2 and SAINT. Bruker AXS Inc., Madison, Wisconsin,
USA.

Das, S., Narayan, G., Abraham, S., Jayaraman, N., Singh, M. K., Prasad, S. K. &
Rao, D. S. S. (2008). Adv. Funct. Mater. 18, 1632-1640.

Davis, R., Abraham, S., Rath, N. P. & Das, S. (2004). New J. Chem. 28, 1368—
1372.

Davis, R., Kumar, N. S. S., Abraham, S., Suresh, C. H., Rath, N. P,, Tamaoki, N.
& Das, S. (2008). J. Phys. Chem. C, 112, 2137-2146.

George, M., Das, S., Ashokan, C. V., Rath, N. P. & George, M. V. (1998). Acta
Cryst. C54, 1033-1036.

Koren, A. B., Curtis, M. D., Francis, A. H. & Kampf, J. W. (2003). J. Am. Chem.
Soc. 125, 5040-5050.

Kumar, N. S. S., Varghese, S., Suresh, C. H., Rath, N. P. & Das, S. (2009). J.
Phys. Chem. C, 113, 11927-11935.

Ono, K., Tokura, O. & Tomura, M. (2009). Acta Cryst. E65, 02118.

Rotarski, Th. (1908). Ber. Dtsch Chem. Ges. 41, 1994-1998.

Sheldrick, G. M. (2006). SADABS. University of Gottingen, Germany.

Sheldrick, G. M. (2008). Acta Cryst. A64, 112-122.

Vishnumurthy, K., Guru Row, T. N. & Venkatesan, K. (2002). Photochem.
Photobiol. Sci. 1, 427-430.

Wang, S. J, Tjong, S. C., Meng, Y. Z., Fung, M. K., Lee, S. T. & Hay, A. S.
(2003). J. Appl. Polym. Sci. 89, 1645-1651.

02678

Narayan et al.

doi:10.1107/51600536810037141

Acta Cryst. (2010). E66, 02678


http://scripts.iucr.org/cgi-bin/cr.cgi?rm=pdfbb&cnor=is2575&bbid=BB1
http://scripts.iucr.org/cgi-bin/cr.cgi?rm=pdfbb&cnor=is2575&bbid=BB1
http://scripts.iucr.org/cgi-bin/cr.cgi?rm=pdfbb&cnor=is2575&bbid=BB2
http://scripts.iucr.org/cgi-bin/cr.cgi?rm=pdfbb&cnor=is2575&bbid=BB2
http://scripts.iucr.org/cgi-bin/cr.cgi?rm=pdfbb&cnor=is2575&bbid=BB3
http://scripts.iucr.org/cgi-bin/cr.cgi?rm=pdfbb&cnor=is2575&bbid=BB3
http://scripts.iucr.org/cgi-bin/cr.cgi?rm=pdfbb&cnor=is2575&bbid=BB4
http://scripts.iucr.org/cgi-bin/cr.cgi?rm=pdfbb&cnor=is2575&bbid=BB4
http://scripts.iucr.org/cgi-bin/cr.cgi?rm=pdfbb&cnor=is2575&bbid=BB5
http://scripts.iucr.org/cgi-bin/cr.cgi?rm=pdfbb&cnor=is2575&bbid=BB5
http://scripts.iucr.org/cgi-bin/cr.cgi?rm=pdfbb&cnor=is2575&bbid=BB6
http://scripts.iucr.org/cgi-bin/cr.cgi?rm=pdfbb&cnor=is2575&bbid=BB6
http://scripts.iucr.org/cgi-bin/cr.cgi?rm=pdfbb&cnor=is2575&bbid=BB7
http://scripts.iucr.org/cgi-bin/cr.cgi?rm=pdfbb&cnor=is2575&bbid=BB7
http://scripts.iucr.org/cgi-bin/cr.cgi?rm=pdfbb&cnor=is2575&bbid=BB8
http://scripts.iucr.org/cgi-bin/cr.cgi?rm=pdfbb&cnor=is2575&bbid=BB9
http://scripts.iucr.org/cgi-bin/cr.cgi?rm=pdfbb&cnor=is2575&bbid=BB10
http://scripts.iucr.org/cgi-bin/cr.cgi?rm=pdfbb&cnor=is2575&bbid=BB11
http://scripts.iucr.org/cgi-bin/cr.cgi?rm=pdfbb&cnor=is2575&bbid=BB12
http://scripts.iucr.org/cgi-bin/cr.cgi?rm=pdfbb&cnor=is2575&bbid=BB12
http://scripts.iucr.org/cgi-bin/cr.cgi?rm=pdfbb&cnor=is2575&bbid=BB13
http://scripts.iucr.org/cgi-bin/cr.cgi?rm=pdfbb&cnor=is2575&bbid=BB13

supplementary materials



supplementary materials

Acta Cryst. (2010). E66, 02678 [ d0i:10.1107/S1600536810037141 ]
(1E,3E)-1,4-Bis(4-methoxyphenyl)buta-1,3-diene

G. Narayan, N. P. Rath and S. Das

Comment

Although the crystal structures of a number of butadiene molecules have been reported (George ef al., 1998; Vishnumurthy
et al., 2002; Davis et al., 2004, 2008; Kumar et al., 2009; Ono et al., 2009), that of the title compound, C1gH180>, (I), has
not been determined and the structure is reported here (Fig. 1). There are four molecules of (I) per unit cell. The symmetrical
molecules are arranged in a herringbone fashion (Koren ef al., 2003) in which the molecules are packed in an edge-to-face

orientation (Fig. 2).

Thermal properties: On heating, crystals of (I) melted at 237 °C, which on further heating sublimed at 246 °C. The

sublimed-condensed crystals were chemically unaltered as evidenced by NMR and MS analyses.

Experimental

A mixture of diethyl-4-methoxybenzylphosphonate (1 equiv) and potassium tert-butoxide (5 equiv) were stirred in dry DMF
at room temperature and cooled to 273 K. 4-Methoxycinnamaldehyde (1 equiv) dissolved in dry DMF was slowly added
into the solution. The reaction mixture was allowed to stir for 12 h at room temperature. TLC analysis indicated completion
of reaction. Reaction mixture was poured into ice water, extracted with dichloromethane and concentrated under reduced
pressure. The residue was washed with ethyl acetate and filtered. The compound being insoluble in ethyl acetate remained
in the residue. This was repeatedly washed with ethyl acetate (small quantities) to obtain pure title compound. The small
amount of compound which remained in the filtrate was recovered by column chromatography through silica gel (100-200
mesh), using 5% ethyl acetate/hexane as the mobile phase. Single crystals obtained from ethylacetate at room temperature
were of poor quality (high R value) and the structure determination was carried out at 100 K. Fresh crystals were grown
from chloroform/hexanes at room temperature which were of higher quality to permit X-ray analysis at 293 K. The data

presented herein are from the latter determination.

Refinement

H atoms bonded to N and O atoms were located in a difference map and refined with distance restraints of O—H = 0.84 (2)
and N—H = 0.87 (2) A, and with Ujso(H) = 1.2 Ueq(N,0). Other H atoms were positioned geometrically and refined using

a riding model (including free rotation about the ethanol C—C bond), with C—H = 0.95-0.99 A and with Ujso(H) = 1.2
(1.5 for methyl groups) times Ueq(C).

Figures

Fig. 1. The molecular structure of (I), with atom labels and 50% probability displacement el-
b it lipsoids for non-H atoms.
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Fig. 2. The herringbone packing of (I) in the crystal structure.

(1E,3E)-1,4-Bis(4-methoxyphenyl)buta-1,3-diene

Crystal data
CigH;302

M, =266.32
Orthorhombic, Pbhca
Hall symbol: -P 2ac 2ab
a=73543(3) A
b=62617(3) A
c=313872(13) A
V=144539 (11) A3
Z=4

Data collection

Bruker X8 APEXII CCD area-detector
diffractometer

Radiation source: fine-focus sealed tube
graphite

¢ and © scans

Absorption correction: numerical
(SADABS; Sheldrick, 2006)

Tonin = 0.981, Tinax = 0.983

40427 measured reflections

Refinement

Refinement on 7>

Least-squares matrix: full

R[F? > 20(F%)] = 0.045

F(000) = 568
Dy=1224Mgm >
Mo Ko radiation, A =0.71073 A

Cell parameters from 7512 reflections
0 =2.6-23.6°

w=0.08 mm'

T=293K

Pyramidal, colourless

0.25 x 0.22 x 0.22 mm

1658 independent reflections
1287 reflections with /> 20(/)
Rine=0.036

Omax = 27.5°, Opin = 1.3°

h=-8-9
k=-8-8
I =—40—37

Primary atom site location: structure-invariant direct

methods

Secondary atom site location: difference Fourier map
Hydrogen site location: inferred from neighbouring

sites
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WR(Fz) =0.110 H-atom parameters constrained

w = 1/[6%(Fo2) + (0.0429P)> + 0.3178P]

§=1.08 A
where P = (F,2 + 2F.2)3

1658 reflections (A/6)max < 0.001

92 parameters Apmax =0.13 ¢ A2

0 restraints Apmin =—0.13 e A3

Special details

Experimental. 2010-02-01 # Formatted by publCIF

Geometry. All e.s.d.'s (except the e.s.d. in the dihedral angle between two l.s. planes) are estimated using the full covariance mat-

rix. The cell e.s.d.'s are taken into account individually in the estimation of e.s.d.'s in distances, angles and torsion angles; correlations
between e.s.d.'s in cell parameters are only used when they are defined by crystal symmetry. An approximate (isotropic) treatment of
cell e.s.d.'s is used for estimating e.s.d.'s involving l.s. planes.

Refinement. Refinement of /> against ALL reflections. The weighted R-factor wR and goodness of fit S are based on F2, convention-
al R-factors R are based on F, with F set to zero for negative F?. The threshold expression of F> G(Fz) is used only for calculating R-

factors(gt) efc. and is not relevant to the choice of reflections for refinement. R-factors based on F? are statistically about twice as large

as those based on F, and R- factors based on ALL data will be even larger.

Fractional atomic coordinates and isotropic or equivalent isotropic displacement parameters (/fz )

X y z Uiso*/Ueq
O1 —0.01884 (15) 0.42509 (16) 0.19955 (3) 0.0584 (3)
Cl —0.00667 (17) 0.4944 (2) 0.15818 (4) 0.0420 (3)
C2 0.07908 (18) 0.3855 (2) 0.12580 (4) 0.0458 (3)
H2 0.1341 0.2543 0.1310 0.055*
c3 0.08211 (18) 0.4740 (2) 0.08547 (4) 0.0441 (3)
H3 0.1386 0.3988 0.0636 0.053*
C4 0.00422 (16) 0.6707 (2) 0.07623 (4) 0.0396 (3)
cs ~0.08465 (17) 0.7752 (2) 0.10963 (4) 0.0440 (3)
H5 —0.1411 0.9056 0.1046 0.053*
Co —0.09002 (18) 0.6884 (2) 0.14980 (4) 0.0455 (3)
H6 —0.1501 0.7605 0.1716 0.055*
C7 0.02594 (18) 0.7620 (2) 0.03382 (4) 0.0452 (3)
H7 0.0769 0.6729 0.0133 0.054*
C8 —0.01863 (18) 0.9584 (2) 0.02086 (4) 0.0461 (3)
H8 —0.0777 1.0472 0.0402 0.055*
) 0.0738 (3) 0.2339 (3) 0.21039 (5) 0.0789 (6)
H9A 0.0254 0.1176 0.1940 0.118*
H9B 0.0577 0.2050 0.2402 0.118*
HOC 0.2010 0.2497 0.2043 0.118*

Atomic displacement parameters (Af2 )

Ul 22 A3 2 U 23
01 0.0773 (7) 0.0568 (6) 0.0410 (6) 0.0056 (6) 0.0018 (5) 0.0061 (5)
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Cl1
C2
C3
C4
C5
C6
C7
C8
C9

Geometric parameters (4, °)

01—Cl
01—C9

cl—C2

C1—C6

c2—C3

C2—H2

C3—C4

C3—H3

C4—Cs

c4—C7
C1—01—C9
0l—C1—C2
01—C1—C6
C2—C1—C6
Cl—C2—C3
Cl—C2—H2
C3—C2—H2
C2—C3—C4
C2—C3—H3
C4—C3—H3
C3—C4—C5
C3—C4—C7
C5—C4—C7
C6—C5—C4
C6—C5—H5
C4—C5—H5
C9—01—C1—C2
C9—01—C1—C6
01—C1—C2—C3
C6—C1—C2—C3
C1—C2—C3—C4
C2—C3—C4—C5
C2—C3—C4—C7
C3—C4—C5—C6

Symmetry codes: (i) —x, —y+2, —z.

0.0447 (7)
0.0485 (8)
0.0454 (7)
0.0366 (6)
0.0446 (7)
0.0485 (8)
0.0464 (7)
0.0463 (7)
0.1102 (16)

0.0442 (7)
0.0395 (7)
0.0431 (7)
0.0405 (7)
0.0395 (7)
0.0439 (7)
0.0484 (8)
0.0488 (8)
0.0692 (11)

1.3721 (15)
1.4190 (19)
1.3768 (18)
1.3860 (18)
1.3820 (18)
0.9300

1.3890 (18)
0.9300

1.3978 (18)
1.4573 (18)

117.55 (12)
124.87 (12)
115.34 (12)
119.78 (12)
119.00 (12)
120.5

120.5
122.70 (12)
118.6
118.6
116.82 (12)
119.55 (12)
123.56 (12)
121.12 (12)
119.4
119.4
43(2)
~176.19 (14)
~179.72 (12)
0.81 (19)
0.9 (2)
~2.09 (19)
174.90 (13)
1.54 (18)

0.0371 (7)
0.0495 (8)
0.0439 (7)
0.0416 (7)
0.0479 (8)
0.0441 (7)
0.0407 (7)
0.0430 (7)
0.0574 (10)

~0.0047 (6)
0.0068 (6)
0.0041 (6)
~0.0029 (5)
0.0056 (6)
0.0043 (6)
~0.0010 (6)
~0.0031 (6)
0.0158 (11)

C5—C6
C5—HS5
C6—H6
C7—C8
C7—H7
C8—C8!
C8—HS8
C9—H9A
C9—HI9B
C9—HIC
C5—C6—Cl
C5—C6—H6
C1—C6—H6
C8—C7—C4
C8—C7—H7
C4—C7—H7
C7—C8—C8!
C7—C8—H8
C8—C8—H8
01—C9—H9A
01—C9—H9B
H9A—C9—H9B
01—C9—HIC
H9A—C9—H9C
H9B—C9—HIC

C7—C4—C5—C6
C4—C5—C6—Cl
01—C1—C6—C5
C2—C1—C6—C5
C3—C4—C7—C8
C5—C4—C7—C8
C4—C7—C8—C8!

~0.0013 (5)
0.0004 (6)
0.0049 (6)
~0.0018 (5)
0.0001 (6)
0.0036 (6)
~0.0012 (6)
~0.0036 (6)
~0.0010 (10)

0.0012 (6)
0.0015 (6)
~0.0034 (6)
~0.0007 (5)
~0.0005 (6)
~0.0047 (6)
~0.0009 (6)
0.0015 (6)
0.0204 (9)

1.3735 (18)

0.9300
0.9300

1.3367 (19)

0.9300

1.435 (3)

0.9300
0.9600
0.9600
0.9600

120.54 (12)

119.7
119.7

127.73 (13)

116.1
116.1

124.37 (17)

117.8
117.8
109.5
109.5
109.5
109.5
109.5
109.5

~175.32 (12)

0.1(2)

179.15 (12)
~1.33(19)
~170.76 (13)

6.0 (2)

175.49 (15)
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Fig. 1

sup-5



sssss



