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As part of a study of conformational problems in
tetraoxacyclodecanes the 1,4,8,11-tetraoxac¥clo-
tetradecane, C,,H,,0,, has been synthesized." No
definite conclusions about the ring conformation
could be drawn on basis of NMR-data, and the
crystal structure is now reported.

The crystals belong to the monoclinic system
with space group P2, /n, cell dimensions a=8.026(1)
A b=9.033(1) A, c=15.711(2) A, B=102.64(1)°, and
Z=4D,=120gcm 3 D,=122 gcm™3).

With 26,,,,=50° and MoKa-radiation 1966 in-
dependent reflections were measured on an auto-
matic fourcircle diffractometer at — 150 °C. Using
an observed-unobserved cutoff at 2.5 (I) 1683
reflections were recorded as observed. No correc-
tions for absorption or secondary extinction were
applied (crystal size 0.45 x 0.60 x 0.25 mm?).

The structure was solved by direct methods 2 and
refined by full-matrix least-squares technique.>*
Hydrogen atom positions were calculated. Aniso-
tropic temperature factors were introduced for O
and C atoms and weights in least-squares were

* All programs used (except those for phase determina-
tion) are included in this reference.
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Fig. 1. Schematic drawing of the molecule.

calculated from the standard deviations in intensi-
ties, a(I), taken as

a(l)=[Cr+(0.02Cy)* ]}t

where Cj is the total number of counts and Cy the
net count. The form factors used were those of
Hanson et al.* except for hydrogen.’ The final R-
value was 2.9 % (weighted value R, =3.4 %) for 1683
observed reflections.

Final fractional coordinates together with the
thermal parameters are listed in Table 1. The
principal thermal vibration ellipsoids for oxygen

with estimated standard deviations. The
.-+ 2kib*c*U23)]. Atom Hmn is bonded
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Table 2. Bond distances, bond angles, and dihedral
angles with estimated standard deviations.

DIATANCE 1) DISTANCE 13

08 « €1 1,426( 1) 01 = €12 1,434( 1)
02 « €2 1,420( 1) 02 = C3 1.425( 1)
03 » €5 1,433C 1) 03 ~ C6  1,426( 2)
04 = €7 1,422 D) 04 - CB  1,425¢ 1)
€1 e €2 1,503¢C 2) €3 = C4  1,509¢ 2)
€4 = €S 1.514¢ 2) €6 = €7 1,506( 2)
€A~ Co 1,508¢ 2) €9 -~ cle  1.514t 2)
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Cy = Ca» C5 = 03 -70,6( 1)
c4 - 03 = C8 - C4 167.8¢ 1
C? « C6» 03~ C8 -89,1( 1)
04 =~ C7 = C6 = 03 77.1¢ 1)
€6 = O4 = €7 « €6 =172,2( 1)
to = C8 =~ 04 = C7 176,9¢ 1)
04 = €8~ C9 = ClO «64,7( 1)
€8 = €9 = Ci0 » OFf =89,3C 1)
€9 » C1A » Of « C1 169,4¢ 1)

and carbon atoms were calculated from the thermal
parameters of this table, and the maximum r.ms.
amplitudes range from 0.16 to 0.20 A.

Bond distances, bond angles and dihedral angles
may be found in Table 2. The standard deviations,
given in parentheses, are estimated from the correla-
tion matrix of the final least-squares refinement
cycle.

Fig. 1 is a schematic drawing of the molecule,
indicating the numbering of atoms.

For cyclotetradecane itself, the “rectangular”
diamond-lattice conformation has the lowest cal-
culated enthalphy® as well as being the observed
one in liquid and solution.” Recently it has been
shown that it also is the experimental crystal con-
formation.® Furthermore, this centrosymmetric
“rectangular” conformation is indeed the preferred
one in the crystals of 1,3,8,10-tetraoxacyclotetra-
decane.®

However, it turned out that the ring skeleton of
the present compound has a conformation with
approximate two-fold rotational symmetry (Fig. 1).

From Table 2 it may be seen that the distances
01-C10 [1.434(1) A] and O3—-C5 [1.433(1) A)]
seem to be somewhat longer than the other six
(mean value 1424 A). The same effect, but less
pronounced, is seen for C9—C10 [1.514(2) A] and
C4—-C5 [1.5142) A] compared to the average
value of the other four (1.506 A).

Bond distances and angles agree within error
limits with corresponding values for 1,3,8,10-tetra-
oxacyclotetradecane,” and also with those of
1,5,9,13-tetraoxacyclohexadecane.!® In 1,38,10-

tetraoxacyclotetradecane the shortest intra-molec-
ular nonbonded H---H contact is 2.19 A, while in
the present compound no such contacts shorter
than 2.4 A occur. No short inter-molecular distances
are observed.
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