New approach to the synthesis of phthalocyanines containing strong accepting and
donating groups
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The mixed condensation of 3,6-didecyloxyphthalodinitrile and 4-nitrophthalimide in the presence of copper acetate, urea and
ammonium molybdate gives new unsymmetrical phthalocyanines containing both alkoxy and nitro groups.

Asymmetrically substituted phthalocyanines (Pcs) are of para- 5 5-
mount importance because of their possible applications in non-
linear opticsi-3 as liquid crystal$;s etc Phthalocyanines con-
taining strong electron-donating and electron-accepting moieties, 2-0
which can induce strong polarization of the electron system of
the macrocycle, are of special interest. The syntheses of suclg
compounds were described in many publicatfoif.

Peripherally functionalised Pcs like M[Pg _,], where
n=1-4, can be synthesised using a statistical condensatiof 1 g
method. However, this way is ineffective if the starting phthalo-
dinitriles are very different in reactivity. Dinitriles containing
acceptor groups are rapidly tetramerised to form a symmetrical 0.5
Pc. On the other hand, less reactive components do not undergo
condensation of this kind. We used less reactive 4-nitrophthalimide
1 instead of 4-nitrophthalonitrile as a reagent for synthesising "~ 300 200 500 500 700 800
asymmetrically substituted Pcs. 2/nm

Previouslyt! we found that traditional mixed condensation of
4-nitro- and 3,6-didecyloxyphthalonitriles does not give asym-
metrically substituted Pcs, and only tetranitrophthalocyanine walsy 1H and13C NMR and UV-VIS spectroscopy and mass spec-
obtained in this case. trometry! All compounds gave satisfactory elemental analyses.

On the other hand, the statistical condensatioh arid 3,6- These substances are readily soluble in most organic solvents
didecyloxyphthalodinitrile2 in the molar ratio 9:1 in the pres- (benzene, CHGJ CCl, and toluene), but they are only slightly
ence of urea, catalytic quantities of ammonium molybdate andoluble in DMF and acetone. UV-VIS (Figure 1) daftINMR
copper(l) acetate gave a mixture of unsymmetrical Pcs withspectroscopy showed that compouBds not associated in
overall yield 20%. The Cutemplated condensation takes place dilute solutions.
at 180 °C. The symmetrically octasubstituted copper Pc does Compounds3—4 possess significant dipole moments and are
not form under these conditions. strongly associated in dilute solutions. TheNMR studies of

The asymmetrically substituted Pcs obtained can be separat8dand4 in isotropic solutions evidenced aggregation phenome-
by extraction with CGl The mixture was precipitated from DMF, na. Line broadening was observed even at a concentration of
and compound8-5 were isolated by column chromatography. 1x10-3 mol dm=3 in CDCl;, whereas in more dilute solutions
The yields of3-5 are 4, 2 and 7%, respectively. The yield of (1x104 mol dm3) the IH NMR peaks became narrower. The
copper 4-tetranitrophthalocyanine, which is insoluble in commomresence of a broad band at 660-650 nm in the UV-VIS spectra
organic solvents, is 68%. The structure8€6 were confirmed suggests the aggregation 8for 4 in chloroform solutions.
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Figure 1 UV-VIS spectrum ob in a CHC} solution.
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These facts show that dipole—dipole interaction is the main We are grateful to T. Torres (UAM, Madrid) and A. Eisenmann

reason for association in these solutions. (University of Bayreuth) for fruitful collaboration and MS and
Preliminary data indicate that nitro substitution in phthalo-NMR measurements. This work was supported by the ‘Universities

cyanine derivatives with fourbf or six @) alkoxy groups in  of Russia’ programme (grant no. 4007).

non-peripheral positions results in both thermotropic and lyo-

tropic (with a number of organic solvents) mesomorphism. Referenses
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A mixture of 3 and4 was dissolved in benzene and chromatographed  419.
on silica gel (L5/40). A blue zone was washed away from the column.
After evaporation, compourd (28 mg, 2%) was isolated as a viscous
blue precipitatelH NMR (CDCl;, 200 MHz)6: 1.56-0.87 (br. t, 72H),
0.07—(=0.03) (br.t, 12H). MSVz (FAB): 1291 (M +H). UV-VIS
(Acpon/nm): 273.5, 335.5, 653.0 (br), 764.0 (sh). Found (%): N, 10.6.
Calc. for G,HgsN;OgCu (%): N, 10.8.

The use of benzene-GEl, (5:1) as an eluent gave compouBd
(57 mg, 4%) as a viscous blue precipitate (after evaporafidMiMR
(CDCls, 200 MHz) 8: 2.27-2.07 (br.t, 84H), 1.67-1.47 (br.t, 24H),
0.09—(-0.1) (br.t, 18H). UV-VISigc,/nm): 332.0, 435.0 (br), 656.5
(br). MS, m/z (FAB): 1559 (M + H). Found (%): C, 66.7; H, 7.6; N,
10.6. Calc. for GHgyN;OgCuU (%): C, 67.0; H, 7.3; N, 10.8. Received: 23rd March 2000; Com. 00/1632

Mendeleev CommunicationElectronic Versionlssue 6, 2000 (pp. 207-248)



