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Introduction

 

This paper extends the description of porphyrin provided in 

 

Octahedron

 

 [Ref. 1]. The assembly
of the pyrolle ring is shown using the actual forms of the atoms in epn-detail [Fig. 1]. The five C-
atom ring is shown in the same detail. These two rings can join in pairs [Fig. 2] which become the
subunits of porphyrin (pyrolle and C

 

5

 

), phthalocyanine (pyrolle and pyrolle) [Fig. 3], and a
pyrolle-free assembly (C

 

5 

 

and C

 

5

 

) [Fig. 6]. The pairings can be of either hand and the assembly
formed by pairings of one hand mirrors the assembly formed by pairings of the other hand. Each
of the pairings can join with pairs of the same hand to form chains [Fig. 19]. In the porphyrin pair-
ing, the subunits can assemble with the N-atoms either at the center or at the periphery [Fig.5]. In
a phthalocyanine-like assembly, N-atoms are shown at the rim [Fig. 4]. In each assembly, the
hemi-octahedral cavity which accommodates the copper or other atom is identical to that of each
of the other assemblies.

Phthalocyanine is shown with a Cu-atom [Fig. 7] and with a Si-atom [Fig. 8].
Porphyrin is shown with a Mg-atom [Fig. 9], a V-atom [Fig. 10], a Cr-atom [Fig. 11], a Mn-

atom [Fig. 12], an Fe-atom [Fig. 13], a Co-atom [Fig. 14], and a Zn-atom [Fig. 15]. An obverse
view of a porphyrin of each hand is shown in Fig. 16.

A porphyrin can join with another porphyrin so that two of its peripheral C-atoms are cleftly
joined to two of the peripheral C-atoms of the other porphyrin [Fig. 17]. This type of join requires
that the porphyrins be of opposite hand and inverted one to the other. A third porphyrin can be
joined to the pair to form a trimer [Fig. 18] [Ref.2]. This chain of porphyrins can be extended.
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Fig. 1 Porphyrin–assembling of pyrolle and five C-atom ring
Each of the two rings shown at the bottom of the figure is assembled from 

the five atoms directly above it. Each of the atoms is cleftly joined to one or 
two of the other atoms of the ring. The gray and violet groupings are C-atoms; 
the orange grouping is an N-atom. Each of the atoms is shown in epn detail.
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Fig. 2 Porphyrin subunits
Combinations of interdigi-

tating symmetrical five atom 
rings each of which consists 
either of C-atoms only or of 
two pairs of C-atoms joined 
to an N-atom. The two types 
of ring are shown in two ori-
entations in the top two rows 
of the figure. The ring pair-
ings in each of the bottom 
three rows differ by the rela-
tive location of the rings. In 
the pairings of the left col-
umn, the horizontal ring is to 
the right of the other ring. In 
the right column, the hori-
zontal ring is to the left of the 
other ring. The ring pairs in 
the left column are left-
handed; the ring pairs in the 
right column are right-
handed. 

The two rings of the mid-
dle row are identical and nei-
ther contains an N-atom. In 
the bottom row, the two rings 
are identical and each con-
tains an N-atom. In the next 
to the last row, the rings dif-
fer in that only one contains 
an N-atom.
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Fig. 3 Phthalocyanine
The phthalocyanine assembly is com-

posed of four identical subunits. Each of 
the subunits consists of a pair of pyrolle 
rings. The rings are paired left-handedly in 
this assembly. Two of the C-atoms of one 
of the pyrroles have been colored yellow 
to enable them to be differentiated from 
the C-atoms of the other. This coloration 
change is shown on the top right. The ori-
entation of the atoms of the pyrolle ring is 
shown in the separate views of the atoms 
in the middle on the right. The four sub-
units are shown on the bottom right in the 
orientations which they have in the com-
pleted assembly. The assembly is shown 
on the left. 
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Fig. 4 Phthalocyanine-like assembly with N-atoms at rim and N-atoms at periphery
This assembly has a different type of ring than the other rings shown herein. It is asymmetric 

as is seen in its depiction at the top of the figure. This ring must be located on the cavity side of 
the assembly because its N-atom would otherwise prevent the formation of the assembly. The 
assembly is left-handed.
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Fig. 5 Different assemblies using identical subunits
Rotating identical subunits one half revolution results in two different 

assemblies. The assembly at the top of the figure has central N-atoms; the 
assembly at the bottom has peripheral N-atoms. The subunits are the same.
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Fig. 6 Porphyrin-like ring without N-atoms
Each subunits of this assembly is composed of two 

identical C5-rings joined left-handedly.
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Fig. 7 Phthalocyanine with Cu-atom
Each subunit of the phthalocyanine assembly shown at the top of the fig-

ure is composed of two identical rings. The rings are joined left-handedly. 
At the middle of the figure, there is a Cu-atom. It’s He-octa is on the 
obverse side. The atom has been placed in the hemi-octahedral cavity of 
the phthalocyanine assembly in the bottom of the figure.
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Fig. 8 Phthalocyanine with Si-atom
The phthalocyanine assembly of the previous figure is shown here 

with a Si-atom in place of the Cu-atom. The Si-atom is shown at the top. 
Here, too, the He-octa of the Si-atom is on the obverse side of the atom.
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Fig. 9 Porphyrin with Mg-atom
The assembly shown here consists of a porphyrin hold-

ing a Mg-atom. This arrangement is found in chlorophyll.
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Fig. 10 Porphyrin with V-atom
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Fig. 11 Porphyrin with Cr-atom
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Fig. 12 Porphyrin with Mn-atom
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Fig. 13 Porphyrin with Fe-atom
A porphyrin with an Fe-atom held in its cav-

ity is shown in the figure. This is heme.
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Fig. 14 Porphyrin with Co-atom
A Co-atom is shown alone at the top of the 

figure and filling the cavity of a porphyrin at 
the bottom. This occurs in cyanocobalamin 
which is known as vitamin B-12.
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Fig. 15 Porphyrin with Zn-atom
At the top of the figure is a lone Zn-atom. At the 

bottom, the Zn-atom fills a porphyrin.
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Fig. 16 Porphyrin–obverse
The figure shows an obverse view of 

two porphyrins which are of opposite 
hand. The pyrolle and five C-atom ring 
and the paired subunit of each porphyrin 
is also shown.
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Fig. 17 Porphyrin joining
Two porphyrins are shown at the top of the figure. Each is the mirror of 

the other and each is inverted to the other. At the bottom of the figure, the two porphyrins are joined to 
one another by a pair of cleft joined C-atoms. Two porphyrins of the same hand cannot join in this 
manner. This pair can be extended by additional porphyrins joined in the same manner.
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Fig. 18 Porphyrin trimer1

1. M. Graca, H. Vicente, Laurent Jaquinod, and Kevin M. Smith, Oligomeric Porphyrin 
Arrays, Chemical Communications,1999 (September 1, 1999), No. 18, pages 1771-1782. 
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Fig. 19 Chaining of ring pairs
The ring pairs which produce the atom holding assemblies can 

join in chains. Each chain consists of two pairs of the same type. 
The joins are the same in each chain consisting of a cleft join 
between a pair of C-atoms. Pairs of one type could chain with 
pairs of another type. Just left-handed pairings are shown here.
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