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Crystal Conformation of 10,10’-
Ethylene Bis(1,4,7-trioxa-10-
azacyclododecane) at —130 °C

P. GROTH

Department of Chemistry, University of Oslo,
Oslo 3, Norway

Enchanced complexation of alkali cations with
ligands consisting of two mono-aza-12-crown-4
rings linked together by a single alkylene bridge
(—CHz—CHz—} between nitrogen atoms has
been observed.
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X-Ray crystallographic investigations have
been undertaken in order to settle the ring
conformational problems (to which *C NMR
studies! gave no definite answers). A crystal
structure determination of the (1:1) complex with
lithium thiocyanate has recently been reported.?
The results for the free ligand are now presented.

The crystals of C;gH3;N,O4 belong to the
monoclinic system with space group P2y/n, cell
dimensions a=10.662(3), b=17.264(3),
c=12.926(2) A, p=92.68(2)°, and Z=2 (Dx=1.25
g em>, Dp=1.22 g cm™). With 26,,=50°,
MoKea-radiation, and an observed—unobserved
cutoff at 2.50(I), 1552 independent reflections
were recorded as observed on an automatic
four-circle diffractometer at ca. —130°C. No
corrections for absorption or secondary extinc-
tion were applied (crystal size 0.6X0.3X0.7 mm).
The structure was solved by direct methods > and
refined b4y the full-matrix least squares
technique.® All programs used (except those for
phase determination) are included in Ref. 4.
Anisotropic temperature factors were used for O,
N and C atoms and the weights in least squares
were calculated from the standard deviations i
intensities, o([), taken as o(/)=[Cy+(0.02 Cy)??
where Cr is the total number of counts and Cy
the net count. Hydrogen atom positions were
calculated. The final R-value was 2.7 %
(Rw=3.5 %) for 1552 observed reflections.

Final fractional coordinates with estimated
standard deviations are listed in Table 1. Bond
distances and angles and torsion angles may be
found in Table 2. Fig. 1 is a schematic drawing of
the centrosymmetric molecule indicating the
numbering of atoms.

The dihedral angles of Table 2 correspond to a
biangular [6 6] conformation® of the 12-mem-
bered ring; not surprisingly, the same conforma-
tion as that of the free 12-crown-4.°

In the crystals of the (1:1) lithium thiocyanate
complex,? with two independent complexes in
the asymmetric unit, the 12-membered rings
adopt three different conformations, one of
which may be described as [6 6]. It should,
however, be pointed out that although both
conformations are biangular, they are widely

Fig. 1. Schematic drawing of the molecule show-
ing the numbering of atoms. The symmetry code
for the primed atoms is 1—x, —y, 2—z.
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different. The present ring, with one ‘“‘corner”
next to the nitrogen, corresponds closely to the
centrosymmetric 12-crown-4 ring.% The [6 6]-ring
of the complex, adopted in order to offer
satisfactory coordination conditions, is not
pseudo centrosymmetric at all, and both corner-
atoms are situated next to oxygens. It may also be
mentioned that the N--C--C--N torsion angle is
trans in the present molecule and gauche in the
complex.

The bond distances and angles of Table 2 are
normal within error limits.

Lists of thermal parameters and observed and
calculated structure factors are available from the
author.
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