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Dedicated to Professor Viadimir Prelog on the occasion of his 80th birthday

The inaugural Prelog Lecture provides me with a unique opportunity to pay tribute to a great
scientist, teacher, and friend. As I hope to show, the work of Viadimir Prelog is profoundly
relevant to the work that I want to describe today.

Cyclic Directionality

Our work had its inception in the study
of a remarkable molecule, hexaisopropy!l-
benzene. According to space-filling mod-
els, and as confirmed by single-crystal X-
ray analysis!", the six isopropyl groups are
tightly meshed to give a structure with ap-
proximate Cg, symmetry in which the iso-
propyl groups are rigidly locked in place. A
noteworthy feature of this structure is the
directionality imparted to the system by
the six gear-locked groups. In the words of
Arnett and Bollinger® and of Hopff and
Gari¥, who first reported the synthesis of
this compound by trimerization of diiso-
propylacetylene (Scheme 1), «... because
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of the requirement that each isopropyl
group exactly interlock with its neighbors
on either side ... all of the groups are
pointed in the same direction, clockwise or
counterclockwise, around the perimeter of
the ring»?, and «... Die tertidren Wasser-
stoffatome sitzen alle in der Ebene des
Kerns und sind um diesen so ausgerichtet,
dass sie der Molekel eine schaufelraddhnli-
che Form verleihen» .,
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In hexaisopropylbenzene, the cyclic di-
rectionality is conformational in origin.
Cyclic directionality is more usually associ-
ated with the sequential order of bonded
atoms of a ring, i.e., with the constitution
of the ring. 2,5-Piperazinedione is an
example of a directed ring. This type of
cyclic directionality was first described by
Prelog and Gerlach in a paper' that ap-
peared in the same year as Arnett and Bol-
linger’s paper® on hexaisopropylbenzene.
It would clearly be useful to have a general
definition of directed and undirected cycles
that would encompass ring systems as di-
verse as hexaisopropylbenzene and 2,5-
piperazinedione. We therefore propose the
following definition®, which is based on
the symmetry of the molecular model:

A cycle 1s defined by three or more non-
collinear points in the molecular model. A
ring is a special case of a cycle. A cycle is
undirected if it is bisected by a molecular
C,, axis or by a molecular o plane. Other-
wise it is directed: this is the necessary and
sufficient condition for cyclic direc-
tionality.

Several comments are in order. First,
this definition applies to nonplanar cycles,
such as cyclohexane, as well as to planar
ones, and to cycles that are not rings. Sec-
ond, whether or not a given cycle is di-
rected in a conformationally mobile sys-
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