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                                    Abstract
Phthalocyanines and related complexes are important compounds due to their special electrical and optical properties. This article describes, after a more preparative part on the synthesis of porphyrins and phthalocyanines, the different ways to use the macrocycles for the mentioned properties.
Phthalocyanines and related compounds can be assembled in a stacked structure by using the so-called “shish-kebab” approach, taking advantage of the possibility to form discotic mesophases or simply by doping the mononuclear metal complexes. The different systems e.g. main group metal complexes or transition metal complexes are discussed with regard to their structure. The methods for increasing the solubility by using differently substituted macrocycles and the electrical properties of these compounds are described in detail.
A separate section is devoted to phthalocyanines and porphyrins as discotic liquid crystals. The nonlinear optical effects as well as photoconductivity and the possibility of the formation of Langmuir-Blodgett-films of phthalocyanines and derivatives is discussed at some length. Several practical applications of these unconventional materials are mentioned.
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                            Abbreviations
	acac:
	
                  acetylacetonate

                
	aq:
	
                  aqueous

                
	ba:
	
                  n-butylamine

                
	bpa:
	
                  1,2-bis(4-pyridyl)ethane

                
	bpe:
	
                  trans- 1,2-bis (4-pyridyl) ethylene

                
	bpy:
	
                  4,4′-bipyridine

                
	bpyac:
	
                  4,4′-bipyridylacetylene

                
	bzNC:
	
                  benzylisocyanide

                
	chxNC:
	
                  cyclohexylisocyanide

                
	CEPcH2
                :
	
                  crown ether phthalocyanine

                
	Cl4dib:
	
                  2,3,5,6-tetrachloro-1,4-diisocyanobenzene

                
	Cl4phNC:
	
                  tetrachloroisocyanobenzene

                
	Cl16PcH2
                :
	
                  1,2,3,4,8,9,10,11,15,16,17,18,22,23,24-hexadecachlorophthalocyanine

                
	Clpyz:
	
                  2-chloropyrazine

                
	CNDO:
	
                  complete neglect of differential overlap

                
	CPMAS:
	
                  cross-polarisation and magic-angle spinning

                
	CV:
	
                  cyclic voltammetry

                
	dabco:
	
                  1,4-diazabicyclo[2.2.2]octane

                
	dib:
	
                  1,4-diisocyanobenzene

                
	dibph:
	
                  4,4′-diisocyanobiphenylene

                
	dmgH2
                :
	
                  dimethylglyoxime

                
	D:
	
                  discotic mesophase

                
	DC:
	
                  dark current

                
	DMF:
	
                  dimethylformamide

                
	DMSO:
	
                  dimethylsulfoxide

                
	DSC:
	
                  differential scanning calometry

                
	DTA:
	
                  differential thermal analysis

                
	etpyz:
	
                  2-ethylpyrazine

                
	EPR:
	
                  electron paramagnetic resonance

                
	EQ
                :
	
                  quadrupole splitting

                
	FIR:
	
                  far infra-red

                
	HOMO:
	
                  highest occupied molecular orbital

                
	HpH2
                :
	
                  hemiporphyrazine

                
	i-prphNC:
	
                  isopropylphenylisocyanide

                
	imH:
	
                  imidazole

                
	I:
	
                  isotropic state

                
	IR:
	
                  infra-red

                
	ITO:
	
                  indium tin oxide

                
	K:
	
                  crystal phase

                
	L:
	
                  ligand

                
	LB:
	
                  Langmuir-Blodgett

                
	LUMO:
	
                  lowest occupied molecular orbital

                
	Mac:
	
                  macrocycle

                
	m-dib:
	
                  1,3-diisocyanobenzene

                
	m-mephNC:
	
                  3-methyl-isocyanobenzene

                
	me2bpy:
	
                  3,3′-dimethyl-4,4′-bipyridine

                
	me2phNC:
	
                  2,6-dimethylphenylisocyanide

                
	me2pyz:
	
                  2,6-dimethylpyrazine

                
	me4dib:
	
                  2,3,5,6-tetramethyldiisocyanobenzene

                
	Me8PcH2
                :
	
                  2,3,9,10,16,17,23,24-octamethylphthalocyanine

                
	(MeO)8PcH2
                :
	
                  2,3,9,10,16,17,23,24-octamethoxyphthalocyanine

                
	mepyz:
	
                  2-methylpyrazine

                
	MeOH:
	
                  methanol

                
	MECI:
	
                  monoexcited configuration interaction approximation

                
	MIS:
	
                  metal insulator semiconductor device

                
	MO:
	
                  molecular orbital

                
	MTIMH2
                :
	
                  2,3,9,10-tetramethyl-1,4,8,11-tetracyclotetradeca-tetra1,3,8,10-ene

                
	NcH2
                :
	
                  naphthalocyanine

                
	NL:
	
                  nonlinear

                
	NLO:
	
                  nonlinear optics

                
	(NO2)4PcH2
                :
	
                  tetranitrophthalocyanine

                
	(NO2)4(NH2)4PcH2
                :
	
                  tetranitro-tetraaminophthalocyanine

                
	NMR:
	
                  nuclear magnetic resonance

                
	o-mephNC:
	
                  2-methyl-isocyanobenzene

                
	OAc−
                :
	
                  acetate

                
	OEPH2
                :
	
                  octaethylporphyrin

                
	OMPH2
                :
	
                  octamethylporphyrin

                
	OMTBPH2
                :
	
                  octamethyltetrabenzoporphyrin

                
	p-dib, dib:
	
                  diisocyanobenzene

                
	p-mephNC:
	
                  4-methyl-isocyanobenzene

                
	p-NO2-TPPH2:
	
                  5,10,15,20-(4-nitrophenyl)porphyrin

                
	phNC:
	
                  phenylisocyanide

                
	pip:
	
                  piperidine

                
	py:
	
                  pyridine

                
	pyz:
	
                  pyrazine

                
	PcH2
                :
	
                  phthalocyanine

                
	RmPcH2
                :
	
                  peripherally substituted phthalocyanine

                
	S:
	
                  Siemens

                
	SCE:
	
                  saturated calomel electrode

                
	SCF:
	
                  self consistent field

                
	SH:
	
                  second harmonic

                
	t-bu:
	
                  tertiary butyl

                
	taaH2
                :
	
                  dihydrodibenzotetraaza[14]annulene

                
	tmbpy:
	
                  4,4′-trimethylenebipyridine

                
	tms:
	
                  trimethylsilyl

                
	tmtaaH2
                :
	
                  tetramethyldihydrodibenzotetraaza[14]-annulene

                
	tz:
	
                  s-tetrazine

                
	TAPH2
                :
	
                  tetraazaporphyrin

                
	TBPH2
                :
	
                  tetrabenzoporphyrin

                
	TCNQ:
	
                  tetracyanoquinodimethane

                
	TG:
	
                  thermal gravimetry

                
	TH:
	
                  third harmonic

                
	THF:
	
                  tetrahydrofurane

                
	TIMH2
                :
	
                  1,4,8,11-tetracyclo-decatetra-1,3,8,10-ene

                
	TMPH2
                :
	
                  5,10,15,20-tetramethylporphyrin

                
	TNPH2
                :
	
                  tetranaphthoporphyrin

                
	TPPH2
                :
	
                  tetraphenylporphyrin

                
	TPyPH2
                :
	
                  tetra(2,3-pyrido)porphyrazin

                
	UV/VIS:
	
                  ultraviolet/visible

                
	wt:
	
                  weight
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