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Abstract—Magnesium complexes of highly solublmesephenyl-substituted tetrabenzoazaporphimsre
prepared from 1,3-diiminoisoindoline and phenylacetic acid in the preseneeaghesiumoxide. Some
physicochemical and spectral properties of tbenpoundsvere investigated.

Tetrabenzoazaporphines, structural analogs dynthesis, low yield of the targeproducts, and
phthalocyanines and tetrabenzoporphin, occupy intedifficulties arising in separation of compounds mix-
mediate position between thessompounds. First ture with different number ofmesenitrogen atoms.
information on substancesrom this group was Publications treating soluble derivatives of tetrabenzo-
published in1938. Inreaction betweew-cyanoaceto- azaporphins mentioned only compounds witrt-
phenone and metalliton in a low yield wereobtain-  butyl substituents attached to isoindole fragments;
ed iron complexes of tetrabenzoporphin, tetrabenzotherewith the number of these publications is very
monoazaporphin, and tetrabenzodiazaporphjn limited [3, 4].

HO CH, The solubility of tetrabenzoporphin azaderivatives
may be increased by introduction of bulky substitu-
H,0),C O N ents (e.g., phenyl) into the meseposition of the
macroring. Up till now ncsuch compounds have been
described.

/
H,0),C O NH The goal of this study was development of syn-
o thetic procedure formesephenyl-substituted tetra-
1 benzoporphins soluble in organic solvents, and
investigation of some of their physicochemical and

Nearly simultaneously copper complexes axfa- iﬁpectral properties.

substituted tetrabenzoporphins were prepared
similar low yields from 3-methylenephthalimide and We studied reaction with phenylacetic acid of
phthalonitrile in the presence of copper chlori@g. 1,3-diiminoisoindoline I{) that possessed enhanced
A method of building up a macroring starting with reactivity —toward nucleophilic reagents and
dimeric isoindologen with a fixed methylene bridge simultaneously was a source aofesenitrogen. The
was suggested late[3]. As the starting dimeric magnesium oxide was used as templagent. The
compound was used 1-hydroxy-1-methyl-3-(1-oxo-6reaction of the compounds for 1 h at 280afforded
tert-butylisoindolin-3-ylidenemethyl)-$ert-butyl- a mixture of magnesium complexes ofesemono-
1H-isoindole (). The reaction of dimer with a phenyl-tetrabenzotriazaporphiiil(), mesetrans-(IV)
phthalonitrile in the presence of zinc acetate providegnd ¢is-diphenyltetrabenzodiazaporphinV)( and

a mixture of tetrabenzoazaporphins. Its chromatomesetriphenyltetrabenzomonoazaporphifi ).

graphic separation on alumina furnished zinc )

complexes of di(4ert-butylbenzo)dibenzomonoaza-, The magnesium complexes ehesephenyl-sub-
diaza-, triazaporphin. The yields of theomplexes Stituted tetrabenzoazaporphins are well soluble in
were respectivel).7, 2.9, and 13.1%. Thdrawback organic solvents, and they were separated by column
of this method is the necessity of preliminary pre-chromatography on aluminum oxide df grade
paration of the initial compound. activity.

Thus all the above procedures have a number of The homogeneity of compounds obtained was
significant drawbacks related to complications in theconfirmed byTLC, andtheir structure was establish-
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ed from thedata of elementadnalysis, electronic, and the aromatigrotons. Theesonances of protons from
'H NMR spectra. isoindole fragments were observed8a60-7.90 ppm,

The compounds obtained are fine crystallineand the signals from protons of phenyl substituents

R were present at7.85-7.40 ppm. With growing
ﬁ]ovgciirzsegl;bILé(ra]Ilgrgfgﬁr?‘rezgé\/at\:/ét)ozzlor,soluble number of mesenitrogens the proton signals from

isoindole fragments regularly shifted downfield,
In the 'H NMR spectra of compoundsll -VI whereas the position of phenyl protons remained

registered in deuterochloroform in the downfieldvirtually unchanged. Thigact may be rationalized as

region appeared the groups of signals belonging tfollows. With growing number of nitrogen atoms in
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Fig. 1. Electron absorption spectra in benzerig Magnes- Fig. 2. Electron absorption spectra in benzerig Magnes-
ium  mesemonophenyl-tetrabenzotriazaporphin 111 {. ium meso-cisdiphenyltetrabenzodiazaporphin V)
(2) Magnesium mesetriphenyltetrabenzomonoazaporphin (2) Magnesium meso-transdiphenyltetrabenzodiaza-
(vI). porphin V1).
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the macroring its rigidity and-deficiency inceases. ium complexes of unsubstituted tetrabenzoaza-
The phenyl substituents are not coplanar with theporphins [8].
plane of the macroring and therefore the phenyl

protons are less sensitive to the changes in the strug- 1 NUS @s a result of this research for the first time
ture of the molecule magnesium complexes ofmesephenyl-substituted

_ tetrabenzoazaporphins were prepared that possessed
Electron absorption spectra of compourltls-VlI  high solubility. Also theeffect of gradual aza-sub-
(Figs. 1, 2)contain characteristic bands in the long-stitution on some physicochemical and spectral

wave region of the spectrum (64670 nm, Q-bands) characteristics of the compounds was investigated.
and bands in the shortwave range (4250 nm,

B-bands). In going from the magnesiumesetetra- EXPERIMENTAL
phenyltetrabenzoporphin [5] to its azaanalddgs-VI

the electronic spectra suffer qualitative alterations: the E|ectron absorption spectra of compounds obtained
longwave band undergoes red shift and is split in tWQyere measured on spectrophotometer Hitachi UV-

components that may be ascribed to lower symmetrgoo. 'H NMR spectra were registered on spectrom-
of the aza-substitutethacroring. For instance, in the oter Bruker AM-200.

spectrum of compounaVvl (Fig.1) is present a o _
doublet at 658 and 641 nm, and the longwave 1,3-Diiminoisoindoline () was prepared and
component is very close in position to the absorptiorpurified by procedure described i[8].
band of compoundV, and the shortwave component  \jagnesium complexes omesephenyl-substitut-
coincides with the absorption band of the magnesiun, tetrabenzoazaporphines II-VI. A mixture of
mesetetraphenyltetrabenzopo_rphi[rﬁi]. In the spec- 1 47 g (10 mmol) of 1,3-diiminoisoindoline 1(),
trum of compound Ill  (Fig.1) the longwave g gg o (5 mmol) of phenylaceticacid, and 0.4 g
component at 675 nm coincides with _the absorptlort10 mmol) of magnesium oxide was placed into a
band of the magnesium phthalocyanif&]. guartz tube and heated to 28 for 1 h. Then the
Thanks to the good solubility of compounblg, V melt was cooled,ground, andsubjected to column
in a wide range of organic solvents we succeeded igshromatography on aluminum oxide ¢if grade of
separation of their mixture by column chromato-activity (eluent benzer@acetone, 10:1 by volume).
graphy. Theelectronic spectra of compound¥, V.~ On removing solvent from the firstollected fraction
are presented oRig. 2. Thespectra otrans(IV) and we obtained0.14 g (11.4%) ofpowdery dark-green
cis (V) isomers of magnesiunmesediphenyltetra- compoundVI. Electron absorption spectruiibenz-
benzodiazaporphins are similar in position of theene), A, nm ©/D,): 658 (0.45), 641 (0.31),
main absorptionbands, but differ in their intensity. 607 (0.18), 443 (1.0)1.H NMR spectrum (CDG)), 8,
Thus in the spectrum ofis-isomerV the shortwave ,nm-8 17.7 m (16H), 7.607.55 m (6H,0-CH<)
component of the Q-band isiore intensive, whereas 7507 40 m (9H,m. pC.H.). CompounaVi i< well
in the spectrum oftransisomer IV the intensity of < iible in DME. benzene. chloroform.  acetone
both components is approximate#gual. This feature 4, bl inwater, dilute acids andlkali. Found, %:

is also characteristic for electron absorption spectra g : .
asymmetrically substituted phthalocyaninesA#tBB o, 84(1:223 H524'4|_(|) : 4N1%',4(,)\l' %H1391M9N5' Calculated,

and ABAB types [7].
Gradual aza-substitution in maanesi tetr The second fraction was eluted with a mixture
u u ution In magnesimesetetra- — ponzeneacetone (5:1 bywolume). After the fraction

phenyltetrabenzoporphin causes a shift of the shor(;vas subi - :
) : . \ jected to chromatography on aluminum oxide
wave Soret band in the Ukégion and its broadening. for the second time with eluent benzeerthyl acetate

If in the spectrum of compoun¥l this shift is small (5:1 by volume) we obtained.08 g (4.7%) ofdark-

and amounts to -3} nm, for compoundsll -V the
shift of Soret band is 1416 nmIO As should be green powdery compountl’ and 0.05 g (30%) of
' edark-green powdery compound.

expected, with growing aza-substitution the relativ
intensity of the Soret band decreases. In the spectrum Compound [V. Electron absorption spectrum
of compoundVI the intensity of this band is the (benzene)j,., nm O/D,,5): 679 (0.89), 652 (1.0),
greatest, incompounddV, V the Q and Soret bands 592 (0.26), 429 (1.0)H NMR spectrum (CDG)), §,
are of similar intensity, and in the spectrum ofppm: 7.9-7.85 m (16H), 7.807.75 s (4H,0-C¢H5),
compoundlll the Q-band becomes the madtong. 7.65-7.55 m (6H,m, pCgHs). CompoundV is well
Similar trend was observed formerly in tmeagnes- soluble in DMF, benzene, chloroform, acetone,
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insoluble inwater,dilute acids andilkali. Found, %:
C 81.30; H 4.10; N 12.50. &gH,sMgNg. Calculated,
%: C 80.42; H 3.81; N 12.25.

Compound V. Electron absorption spectrum
(benzene)p., NM O/D,,4): 677 (0.90), 653 (1.0),
597 (0.36), 428 (0.81)'H NMR spectrum (CDQ),

8, ppm: 7.957.90 m (16H), 7.85 7.84 m (4H,
0-CgHs), 7.75-7.65 m (6H,m, pCgH;s). Compound

V is well soluble in DMF, benzene, chloroform, 4.

acetone, insoluble invater, dilute acids andalkali.
Found, %: C 79.90; H 4.15; N 12.80,§1,MgNg.
Calculated, %: C80.42; H 3.81; N 12.25.

Then with a mixturebenzeneacetone (1:5) was ©-

eluted the third fraction which on removing the
solvent furnished.26 g (8.5%) ofcompoundlll as
dark-blue powder.
(benzene)r ., NM O/Dy,5): 675 (1.0), 655 (0.63),
609 (0.18), 465 (0.58), 431 (0.70H NMR spec-
trum (CDCL), 8, ppm: 8.668.55 m (16H), 7.85

7.84 s (2H,0-CgHs), 7.65-7.60 m (3H,m, pCgHy).

Compoundlll is well soluble in DMF, benzene,
chloroform, acetoneinsoluble inwater, dilute acids
and alkali. Found, %: Cr7.15; H 3.90; N 16.45.
C39H,;MgN-. Calculated, %: C76.55; H 3.46; N
16.02.

Electron absorption spectrum
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