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Introduction

This document has been prompted by Reference 4 which describes the work related in Refer-
ence 5. It shows a way in which six porphyrin groups can structurally assemble so that each
defines a face of a cube while having its hemi-octahedral void open to the interior of the cube. The
resulting structure has an equilateral triangular opening parallel to each of the faces of a regular
octahedron.

Porphyrin cube viewed parallel to a vertexial diameter

Figure 1 shows the assembly of subunits in the two orientations required to form the porphyrin
unit of Figure 2.

Figure 2 shows the assembly of the porphyrin unit.

Figure 3 shows three of the porphyrin units of Figure 3 assembled as a triplet.

Figure 4 shows the assembly of units in the two orientations required to form a porphyrin triplet
in the obverse orientation.

Figure 5 shows the obverse triplet.

Figure 6 shows the porphyrin cube formed by joining the obverse triplet of Figure 5 with the
porphyrin triplet of Figure 3.

Porphyrin cube to porphyrin cube joining
Figure 7 shows three porphyrin triplets joined as an inverted Y.
Figure 8 shows three porphyrin triplets in a triangular assembly.

Porphyrin cube viewed parallel to a facial diameter

Figure 9 shows the assembly of a porphyrin unit which is viewed perpendicular to its axis of
fourfold symmetry.

Figure 10 shows four of the porphyrins of Figure 9 assembled as a square ring.

Figure 11 shows a porphyrin viewed parallel to its axis of fourfold symmetry with its hemi-octa-
hedral void towards the viewer.

Figure 12 shows the square ring of Figure 10 joined atop the porphyrin of Figure 11 as an open-
faced cube.

Figure 13 shows the porphyrin of Figure 11 in an obverse view.

Figure 14 shows the porphyrin of Figure 13 atop the assembly of Figure 12 completing the
cube.
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Fig. 1 Porphyrin cube, vertexial view—subunits of porphyrin group
The figure shows the assembling of two subunits of a porphyrin group
required as the panels surrounding the far vertex of a porphyrin cube.
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Fig. 2 Porphyrin cube, vertexial view—porphyrin group

The figure shows the assembly of a porphyrin group in the proper
orientation for forming panels at the far vertex of a porphyrin cube
viewed parallel to its vertexial diameter.
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Fig. 3 Porphyrin cube, vertexial view—interior view

Three porphyrin groups identical, except for a one-third turn
about the normal to the viewing plane, to the group shown in the
previous figure are joined as a triplet. The join between porphyrins
consists of two He-octa edges—gray octa to yellow octa and blue
octa to blue octa. Each of the hemi-octahedral voids is open to what
will become the interior of the fully assembled cube.
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Fig. 4 Porphyrin cube, vertexial view—subunits of porphyrin group for near vertex
The figure shows the assembly of two subunits required to build a porphyrin unit in the proper
orientation to act as a panel for the near vertex of the cube.
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Fig. 5 Porphyrin cube, vertexial view—porphyrin triplet defining the near vertex

The porphyrin group at the top of triplet was constructed using the subunits of the previous
figure. The other panels are identical except for a one-third turn rotation about the normal to
the viewing plane. This triplet is identical to that of Figure 3 except for a rotation of one-half
turn about the bottom edge of the page. Each of the hemi-octahedral voids is directed
towards the interior of the cube. The joins between the porphyrin units can also be seen here
to be between a gray He-octa and a yellow He-octa and between two blue He-octas.
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Fig. 7 Porphyrin cube to porphyrin cube joining—Plate I

The figure shows the far vertex portion of three porphyrin cubes linked
as a triplet. There is a single He-octa join between each cube portion.
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Fig. 8 Porphyrin cube to porphyrin cube joining—Plate II

As in Figure 7, portions of three porphyrin cubes are joined as a planar
group. The join between cubes is a single He-octa edge. The pattern of joining

in both this figure and the previous figure can be extended indefinitely.
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Fig. 9 Porphyrin cube, facial view—assembly of side panel
The figure shows the assembly of a porphyrin group in the orientation required
for the side panel of a porphyrin cube viewed parallel to a facial diameter.
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Fig. 10 Porphyrin cube, facial view—assembly of four side panels

The figure shows the assembly of four porphyrin groups as the facial panels of a
cube viewed parallel to its facial diameter. Each panel is identical to the porphyrin
of the previous figure except that two have been rotated one-quarter turn either
clockwise or counterclockwise and one has been rotated one-half turn.
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The figure shows a porphyrin group viewed along its fourfold

Fig. 11 Porphyrin cube, facial view—bottom panel
axis. The hemi-octahedral void is towards the viewer.
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Fig. 12 Porphyrin cube, facial view—one open face
The porphyrin group of the previous figure has been joined with the assembly
of four side panels of Figure 10 to produce the open-faced cube shown here.
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Fig. 13 Porphyrin cube, facial view—top panel
The figure shows a porphyrin group viewed parallel to its fourfold axis.
The hemi-octahedral void is turned away from the viewer.
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Fig. 14 Porphyrin cube, facial view—complete
The porphyrin group has been added to the open-faced cube of Figure
12 to complete the porphyrin cube viewed parallel to its facial diameter.
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