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Abstract: The title diyne-diol crystallizes with an "open" structure containing channels,
roughly parallel to the long axis of the host, in which the acetone is hydrogen bonded to
the anti-oriented hydroxyl groups.

Some years ago one of us1 reported that acetylenic diols such as I form crystalline
complexes with a variety of small molecules. Diyne-diol I (as the host molecule) formed 1-2
complexes with over 20 different guests. The guests included a variety of ketones, amines,
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amides and a sulfoxide. The complexes had sharp melting points, and in each complex the
normal Yo-H at 3610 cm'] for 1 was shifted to lower frequencies, suggesting H-bonding,
Complexes without definite melting points were also formed with various halides (1:2; CC14,
CHC13, CHZCIZ) and w-donors (1:1; alkenes, alkynes, arenes).

Since interest in the structures of host-gquest complexes continues to be hiqh,2’3

and
also because related complexes can be useful-in resolving chiral tertiary acetylenic a]coho]s,4
we decided to determine the crystal structures of some of these complexes. We repert here the
novel structure of the 2:1 acetone:I complex.

Figure 1 shows how two molecules of acetone and one molecule of I interact. The groups

at the sp3 carbons in I are staggered, with the hydroxyl groups (including the hydrogens)
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Figure 1. ORTEP stereodrawing of the 2:1 acetone:I complex. The thermal
ellipsoids are drawn at the 50% probability level.
anti.5 Each hydroxyl is hydrogen bonded to the carbonyl oxygen of an acetone molecule. As
the ellipsoids in the figure show, the guest acetone molecules are less rigidly fixed in
space (i.e., have greater thermal motion) than are the host diol molecules.
The arrangement of the phenyl groups in individual molecules of I is of some interest.
Anti phenyls lie in parallel planes. One pair of phenyls (A,A') lie nearly in the same
plane as is formed by C21-C1-C1'-C21', the dihedral angle between these planes being only
17°.  The distance between the planes of phenyls A and A' is only 1.28 K. On the other hand,
the other set of anti phenyls (B,B') form an angle of 68° with the C11-C1-C1'-C11' plane;
5.76 R separates the planes of these parallel phenyls. The two phenyls (A,B) attached to the
same sp3 carbon are nearly orthogonal (dihedral angle 81°).
Some of these structural features are more easily seen in the packing diagrams (Figures
2-4; see, for example, the two molecules at the left of Figure 2). These diagrams give views
perpendicular to the three faces of the orthorhombic crystal. Fiqure 2 clearly shows the

channels which penetrate the crystal and contain nothing but guest molecules (acetone). The

channels roughly parallel the long six-carbon diacetylene axis. Figure 3 shows the zig-zag
arrangement of the host main molecular axes, whereas Figure 4 shows another view of these
axes with pendant phenyl and acetone moieties.

The packing diagrams show the "open" nature of the molecular arrangement in the crystal.
Nearest approaches are well beyond van der Waals radii. For example, the distance between a
para hydrogen on one of the phenyl groups and the closest atoms on its nearest neighbor
(acetylenic carbons €2, C3) ranges from 3.16 to 3.85 R



3867

Figure 2. ORTEP stereodrawing of molecular packing. View is perpendicular
to the ¢ axis, and clearly shows channels occupied solely by acetone molecules.

Figure 3. ORTEP stereodrawing of molecular packing (; to b axis).

Figure 4. ORTEP stereodrawing of molecular packing (, to a axis).
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Compound I has a shape which may be likened to that of an axle with a wheel at either
end. This shape does not appear to be conducive to close packing and may well contribute to
the ease with which I forms so many host-guest compounds.] We have designed and are
synthesizing other molecules with this shape to test this hypothesis.6
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