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Crystal structure of (1£,3E,5E)-1,6-bis(4-(pentyloxy)
phenyl)hexa-1,3,5-triene, Co5H360,
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Abstract

CysHs60,, monoclinic, P2;/c (no. 14), a = 25.4751(13) A,
b =7.4053(3) A, ¢ = 6.3520(3) A, B = 93.923(5)°, V = 1,195.5(1) A®,
Z =2, Ry(F) = 0.0650, WRe(F?) = 0.2007, T = 298 K.

CCDC no.: 2347103
Table 1 contains crystallographic data and Table 2 contains

the list of the atoms including atomic coordinates and
displacement parameters.

1 Source of materials

4-Pentyloxybenzaldehyde were purchased from Energy
Chemical. Sodium hydride, 60 % dispersion in mineral oil was
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Table 1: Data collection and handling.

Crystal: Colourless block

Size: 0.26 x 0.24 x 0.21 mm
Wavelength: Cu Ka radiation (1.54184 A)
U 0.53mm™

Bruker SMART CCD 6000, w
68.2°,99 %

Diffractometer, scan mode:
Bmax, cOMpleteness:
N(hkl)measureds N(MKl)uniques Rint: 7,561, 2,166, 0.090
Criterion for Iops, N(hkl)gc: Iobs > 2 0(Iyps), 802
N(param)refined: 137

Programs: Bruker', Olex2?, SHELX>*

purchased from ] & K Scientific. The (E)-tetraethylbut-2-ene-
1,4-diyldiphosphonate was synthesized following the previous
report’ The (E)-tetraethylbut-2-ene-1,4-diyldiphosphonate
(115 g, 3.5 mmol) was dissolved in 10 mL of dry tetrahydro-
furan (THF). A 60 % dispersion of sodium hydride in mineral
oil (0.42 g, 10.5 mmol) was added with 10 mL of dry THF, and
the mixture was stirred at room temperature for 30 min.
To this mixture a solution of 4-pentyloxybenzaldehyde
(1.34 g, 7 mmol) in 20 mL of dry THF was added dropwise over
5 min. The mixture was stirred for 24 h at room temperature.
Water was added to the mixture and vigorously stirred for 1 h.
The crude product compound was purified by column chro-
matography on silica gel (dichlormethane/n-hexane = 1/4).
Single crystals were grown from toluene by slow evaporation
at room temperature in the dark.
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Table 2: Fractional atomic coordinates and isotropic or equivalent
isotropic displacement parameters (A?).

Atom X y z Uiso*/Ueq
a 0.94563 (12) 0.4544 (5) -0.3031 (5) 0.1317 (15)
H1A 0.924252 0.483574 -0.428820 0.198*
H1B 0.948281 0.325556 -0.289074 0.198*
H1C 0.980119 0.504843 -0.311861 0.198*
2 0.92108 (10) 0.5309 (4) -0.1155 (5) 0.0972 (11)
H2A 0.919773 0.661275 -0.129094 0.117*
H2B 0.943380 0.502584 0.010045 0.117*
a 0.86616 (11) 0.4620 (4) -0.0861 (5) 0.0846 (10)
H3A 0.843178 0.497108 -0.207245 0.101*
H3B 0.866921 0.331107 -0.080777 0.101*
c4 0.84383 (11) 0.5322 (4) 0.1106 (5) 0.0820 (10)
H4A 0.842455 0.662934 0.102698 0.098*
H4B 0.867660 0.500445 0.230496 0.098*
c5 0.78992 (11) 0.4634 (4) 0.1500 (5) 0.0746 (9)
H5A 0.764388 0.506245 0.041122 0.089*
H5B 0.789581 0.332413 0.149166 0.089*
c6 0.72668 (12) 0.5105 (4) 0.4092 (5) 0.0595 (8)
c7 0.68655 (12) 0.4232 (3) 0.2934 (4) 0.0650 (9)
H7 0.692653 0.368424 0.165637 0.078*
c8 0.63680 (12) 0.4184 (3) 0.3709 (5) 0.0640 (8)
H8 0.609693 0.361639 0.290616 0.077*
(@] 0.62586 (12) 0.4945 (3) 0.5626 (5) 0.0585 (8)
c10 0.66747 (11) 0.5828 (3) 0.6748 (4) 0.0640 (9)
H10 0.661606 0.637398 0.802971 0.077*
c11 0.71675 (11) 0.5908 (3) 0.6005 (4) 0.0645 (9)
H11 0.743693 0.650383 0.678514 0.077*
12 0.57408 (11) 0.4723 (3) 0.6417 (5) 0.0622 (8)
H12 0.548934 0.416946 0.550303 0.075*
13 0.55795 (11) 0.5216 (3) 0.8299 (5) 0.0639 (9)
H13 0.581141 0.588655 0.918246 0.077*
c14 0.50789 (11) 0.4789 (4) 0.9048 (4) 0.0659 (9)
H14 0.484242 0.416504 0.813511 0.079*
01 0.77736 (7) 0.5296 (2) 0.3513 (3) 0.0741 (7)

2 Experimental details

The SHELXT program was used to determine the initial
structure. SHELXL program was carried out to refine the
structure. The H atoms were positioned ideally with
isotropic thermal parameters.

3 Comment

(E,E,E)-1,6-diphenyl-1,3,5-hexatriene (DPH) shows good
singlet fission property.® The function of DPH molecules is of
interest, particularly when substituents are attached or
benzene rings are replaced with other aromatic rings. These
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modifications can alter the relative orientation and distance
between adjacent molecules in the solid state, potentially
affecting the efficiency and yield of singlet fission.”® So far,
only limited DPH-based crystal structures were reported.
To extend the family of singlet fission chromophores, the
title compound was synthesized. The asymmetric unit con-
tains half a DPH-OCsHy; molecule. In the triene segment of
central DPH, carbon-carbon (C-C) single bonds and C-C
double bonds alternate. These conjugated bonds have bond
lengths within the range of 1.337(5) — 1.453(4) A and bond
angles within the range 0f124.9(3) — 128.2(3)°. In addition, the
torsion angles of C14-C13-C12-C9, C12-C13-C14-C14' %
and C13-C14-C14"™*P#7_ 1371922 agre of -173.3(2)°,
177.2(3)° and 180°. The carbon atoms in the part of the pen-
tyloxy connected to the central benzene ring only have sin-
gle bonds, with C-O bond lengths, C—C bond lengths and
bond angles in the range of 1.374(3) — 1.426(3) A, 1.494(3) -
1.513(4) A and 107.3(3) - 115.1(3)°, respectively. All the C-C and
C-0 bond lengths are in the normal range and comparable
to the reported DPH-based crystal structures.” Further-
more, from the perspective of the crystal structure, the
molecule demonstrates good planarity. Further analysis
indicates that the formation of the 3D crystal structure is
dominated by pi-pi interactions between the benzene rings
(Cg: C6-C7-C8-C9-C10-C11), centroid-centroid distance:
4.8404(15) - 4.9161(15) A and C-H---pi interactions (C7-
H7...CgtV2>122  g7...cgtV2 %2 distance:  3.00 A,
C7-.-Cg¥¥2 V22 djstance: 3.716(3) A; C10-H10...Cg*32>V
22 H10...Cg“¥* 1247 distance: 2924, C10...Cg®3 )12+
distance: 3.643(3) A).
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