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Phthalocyanines are highly valued as green and blue pigments, and as photosensitizers in laser
printers and photocopiers. In both applications, the physical properties (color,
photosensitivity) are dependent on the solid-state molecular arrangement. The single-crystal
structures of most phthalocyanine pigments and photosensitizers, together with their
corresponding structure-property relationships, have still yet to be established. However, with
the support of X-ray powder diffraction and structure calculation therefrom, detailed
knowledge of the structures and properties of characterized phthalocyanines can be collated
and compared to draw vital conclusions regarding the precise structural details of as yet
undetermined phthalocyanines. Moreover, with almost 70 years of phthalocyanine crystal
structure research, the need to compile and categorize a comprehensive list of all available
structures is paramount. To address this issue, an extensive phthalocyanine structural review,
highlighting the common characteristics, was first compiled in 1997 (230 structures),' and
was later followed by a more broader review in 2003 (580 structures).” Here, we present a
summary of this data, and attempt to classify the phthalocyanine single-crystal structures in

accordance with their molecular structure and arrangement patterns.

| Phthalocyanine Single-crystal Structures I

f \
/ pc-only pe + other compound | strong structural influence : :
pe-only [peripherically subst. (solvents, counterions)| of non-pc compounds general classification
planar macrocycle with two bent macrocycles joint together ~ bent macrocycle with common characteristics:
identical molecular faces whole molecule has identical faces  different molecular faces molecular structure
slipped-stacked or h teristics:
slipped-stacked or slipped-stacked or linear columns common characteristics:
linear columns linear columns arrangement
\ layer-type arrangement
PcH, PcMPc PcM (large M) examples
PcM (small M) PcM-MPc PecMX
trans-PcMX, (small X) PcM-X-MPc
| trans-PcMX, (larger X) cis-PecMX_4

| strong structural influence of axial ligands
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