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Crystal structure of 1,4-dibutoxy-2,5-diethynylbenzene, C,sH,,0,
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Abstract

C,sH2,0,, monoclinic, P121/cl (no. 14), a = 7.4576(5) A,
b=17.5319(7) A, ¢ = 6.4822(4) A, B =109.011(6)°,
V=801.3 A%, Z=2, Ry(F) = 0.041, wR,(F*) = 0.115,
T=294K.

Source of material

To the 1,4-dibromo-2,5-dibutoxybenzene (10.64 g, 28.01 mmol)
in the presence of PdCl,(PPhs), (0.02 g, 2.85-10” mmol), PPh;
(0.04 g, 1.53-10™* mmol) in a solution of Et;N (140 ml) under an
atmosphere of argon was added 3-methyl-1-butyn-3-ol
(5.64 g, 67.19 mmol). After the mixture was heated to 333 K un-
der an atmosphere of argon, Cul (0.04 g, 2.09-10* mmol) was
added. Then, the mixture was refluxed for about 10 h (monitored
by TLC) under an atmosphere of argon. The precipitate was fil-
tered and washed with acetone (10 ml). After the solvent in the fil-
trate was removed, the residual solid was recrystallized from
ethanol:water = 8:1 (V:V) to give colorless solid. To the solution
of the obtained solid (2.71 g, 7.03 mmol) in toluene (42 ml) was
added NaOH (1.40 g, 35.10 mmol) at 353 K and then the mixture
was refluxed for 8 h (monitored by TLC), poured into 100 ml wa-
ter and the organic layer was washed with dilute HC1 (pH = 1-2),
saturated NaCl solution and water to the pH = 7. After the solvent
was removed, the residual solid was recrystallized from ethanol
to give a yellow solid, m.p. 377-379 K (375-379 K [1]), yield
76 % based on the coupling product.

Discussion

The m-conjugated polymers have rapidly developed due to their
potential applications in artificial photosynthesis [2],
photocatalysis [3], molecular photovoltaic cells [4], molecular
informatics [5], and optoelectronic devices [6]. Among them,
linear poly(p-phenylenevinylene) (PPV) and polyphenylene-
ethynylene (PPE) are the outstanding representatives [7,8]. But
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their applications are restricted by poor solubility. The commonly
used strategy to enhance solubility is the introduction of lateral
chains to the benzene ring [9]. So, the title compound is an impor-
tant intermediate in synthesizing these polymers. Up to now, only
the synthesis of the title compound has been reported [1]. But the
crystal structure of it has not been reported in open literature.
The title compound has a symmetrical molecule. All of the carbon
atoms and oxygen atoms are coplanar. The torsion angles
C6-01-C3-C2 and C6-01-C3—C1 are 179.5(1)° and —0.15(8)°,
respectively. The bond angles O1-C3-C2, O1-C6-C7 and
C3-01-C6 are 116.0(1)°, 108.2° and 118.2(9)°, respectively.
d(01—C3), d(01—C6), d(C2—C4) and d(C4—C5) are
1.3637(1) A, 1.4313(1) A, 1.4375(2) A and 1.1774(2) A, respec-
tively. So, the bond lengths and bond angles are well consistent
with other related structures [9]. The unit cell packing is governed
by van der Waals interaction, no other intermolecular interactions
are observed.

Table 1. Data collection and handling.

Crystal: colourless block,
size 0.36 x 0.40 x 0.42 mm
Wavelength: Mo K, radiation (0.7107 A)
: 0.71 cm™

Diffractometer, scan mode: Xcalibur, EOS, o

26 max: 52.72°

N(hkl)measureda N(hkl)unique: 3542; 1639

Criterion for /oy, N(hkl): Lobs > 2 0(Igns), 1155

N(param)reﬂned: 92

Programs: SHELXS-97, SHELXL-97 [10],
ORTEP-3 [11]

Table 2. Atomic coordinates and displacement parameters (in A%).

Atom Site X y z Usiso

H(1) 4e 0.6391 0.5433 0.2519 0.048
H(5) 4e 0.3373 0.7537 0.1594 0.061
H(6B) 4e 0.2377 0.5602 0.8874 0.052
H(6A) 4e 0.0797 0.5198 0.6961 0.052
H(7A)  4e —-0.0856 0.6355 0.6099 0.054
H(7B)  4e 0.0717 0.6758 0.8007 0.054
H@B) 4e —-0.0096 0.5970 1.0529 0.062
H(8A) 4e -0.1732 0.5612 0.8593 0.062
HOA) 4e -0.3175 0.6831 0.7874 0.125
HOC) 4e —0.1601 0.7143 0.9949 0.125
HOB) 4e —-0.3050 0.6531 1.0195 0.125
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Table 3. Atomic coordinates and displacement parameters (in A?).

Atom Site X y z Uy, U Us; U, Uiz Uss

O(1) 4e 0.2366(1) 0.59242(5)  0.5933(2) 0.0597(6) 0.0438(5) 0.0600(6) 0.0090(5) 0.0381(5) 0.0087(4)
C(1) 4e 0.5834(2) 0.52572(7)  0.3522(2) 0.0468(8) 0.0388(7) 0.0403(7)  —0.0047(6) 0.0230(6) 0.0011(5)
C(2) 4e 0.4509(2) 0.57132(6)  0.4032(2) 0.0426(7) 0.0341(6) 0.0366(6)  —0.0048(5) 0.0152(5)  —0.0025(5)
C(3) 4e 0.3660(2) 0.54486(7)  0.5531(2) 0.0414(8) 0.0356(6) 0.0402(7)  —0.0012(6) 0.0182(6)  —0.0030(5)
C4) 4e 0.4030(2) 0.64533(7)  0.3052(2) 0.0457(8) 0.0412(7) 0.0415(7)  —0.0040(6) 0.0206(6)  —0.0007(5)
C(5) 4e 0.3663(2) 0.70588(8)  0.2238(2) 0.062(1) 0.0406(7) 0.0561(8)  —0.0001(7) 0.0259(7) 0.0056(6)
C(6) 4e 0.1447(2) 0.56772(7)  0.7442(2) 0.0481(8) 0.0445(7) 0.0437(7)  —0.0002(6) 0.0242(6) 0.0012(5)
C(7) 4e 0.0050(2) 0.62800(7)  0.7546(2) 0.0450(8) 0.0442(7) 0.0495(8)  —0.0004(6) 0.0206(6)  —0.0005(6)
C(8) 4e —0.1005(2) 0.60737(8)  0.9101(2) 0.0496(9) 0.0511(8) 0.0643(9)  —0.0008(7) 0.0306(7)  —0.0008(7)
C©9) 4e —0.2329(3) 0.67022(9)  0.9298(4) 0.086(1) 0.070(1) 0.120(2) 0.011(1) 0.069(1) —0.003(1)
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