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Crystal Structures of @, @ dihalogenoalkanes and Effects
of the Dipole Moments

Kan’ichiro TAKAMIZAWA, Masahiro KODAMA, Shinya MATSUNAGA,
and Kohzoh SHIOKAWA

The crystal structures of @, @ dihalogenoalkanes, having the number of carbon atoms n of 20 and 26, were

studied.
were determined by the Weissenberg method.

The lattice parameters of those chloro-, bromo-, and indo-compounds (abb. C12Cn, Br2Cn, and 12Cn)
The atomic coordinates for 12C20 and Br2C26 were determined.

The crystals of 12Cn belong to the space group P21/a, while the crystals of Cl2Cn and Br2Cn to P2i/n.
Though the difference in the space group is due to the cell choice, the packing of the methylene chains entirely

differs.
crystals dispose in parallel.

The 12Cn molecules packs with a herringbone arrangement, while the chains in the CI2Cn and Br2Cn
The Br2C26 chains show a zigzag alignment with each other along the ¢ axis. It

is shown that this packing is favorable to the electrostatic interaction between dipole moments of the

halogen-carbon bond.
crystal, for the arrangement of the chains.
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It seems that the dipole-dipole interaction does not play an important role in the [2Cn
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Table 1. van der Waals Volume” and Bond moment?

Atom (Group) Cl Br I Me
Volume/nm? 0.019 0.024 0.032 0.023
Bond Moment/D 1.46 1.38 1.19 ~0

Table 2. Crystal data for X2C20 series.

C12C20 Br2C20 12C20 Me2C20
Space Group P21/n P2i/n P2i/a Pl
o/nm 0.547 0.548 0.577 (0.428)
b/nm 0.534 0.538 0.746 (0.482)
¢/nm 6.665 6.719 3.151 (2.997)
a 90 90 90 (86.1)
B 146.3 146.2 122.9 (68.5)
4 90 90 90 (72.6)
Volume/nm® 1.079 1.103 1.139 0.548
N 2 2 2 1
Density/ (cal.) 1.080 1.325 1.557 0.937
gem™ (obs.) 1.074 1.317 1.556 0.936

The values in parentheses are taken from ref 3.

Table 3. Crystal data for X2C26 series.

Cl2C26 Br2C26 12C26 Me2C26
Space Group P2i1/n P21/n P21/a P21/a
a/nm 0.546 0.549 0.569 (0.557)
b/nm 0.535 0.539 0.742 (0.742)
¢/nm 7.185 7.248 3.789 (3.818)
a 90 90 90 (90)
B 139.7 139.5 118.3 (119.6)
7 90 90 90 (90)
Volume/nm?® 1.358 1.392 1.408 1.373
N 2 2 2 2
Density/ (cal.) 1.064 1.250 1.458 0.954
gem™ (obs.) 1.062 1.250 1.454 0.948

The values in parentheses are taken from ref 3.
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Fig. 1  ir spectra of @,@ dihalogenoalkanes and
" alkanes.
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Packing scheme for 12C20.  (a) projection
along the b-axis; (b) projection along the
a-axis; (c) projection along the c-axis.
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Fig. 3

Packing scheme for Br2C26.
a-axis.
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12c20
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Fig. 4 Arrangements of methylene groups. left,
12C20; right alkane (monoclinic): top, per-
pendicular to the chain axis; bottom, parallel
to the chain axis.
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Arrangements of methylene groups. left,
Br2C26; right, alkane (triclinic): top, perpen-
dicular to the chain axis; bottom, parallel to
the chain axis.

Table 4. Subcell parameter for methylene chains
Cc238 C36° C28° 12C20 PE’ c18%© Br2C26
System ¢} o [ m m t t
a/nm 0.497 0.495 0.499 0.506 0.479 0.482 0.493
h/nm 0.748 0.742 0.742 0.746 0.809 0.813 0.822
ag 90 90 90 90 90 87.0 86.6
Bs 90 90 90 93.2 90 89.6 88.6
7 90 90 90 90 107.9 108.4 113.1
Packing H H H H P P P
N 2 2 2 2 2 2 2
S/nm? 0.186 0.183 0.185 0.188 0.184 0.186 0.186

0: orthorhombic
N: Number of chains in a cell

m: monoclinic

t: triclinic

H: Herringbone type P: Parallel type
§: Cross area per chain
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Fig. 6 Stacking of chain ends. left, 12C20; right,
alkane (monoclinic): top, ab projection; bot-

tom, ac, projection.
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Fig. 7  Stacking of chain ends. left, Br2C26; right,

alkane (triclinic): top, ab projection; bottom,
ac, projection.
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