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Several axially substituted octaphenoxy silicon phthalocyanines were prepared by condensation of the complexes
used as axial ligands with octaphenoxyphthalocyaninato (dichloro) silicon under microwave irradiation.
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Axial modification of metallophthalocyanine (MPc) com-  Some of the starting materials utilized in this study as axial
plexes induces changes in the properties of these complexdi&gyands to the (OPQPcSi species, are not good microwave
Foremost is the increase in solubility. Axially ligated silicon absorbers and thus straight reaction with the phthalocyanine
phthalocyanines ((LBiPc) complexes containing Si—O bonds did not deliver any product. In these cases an alumina bath
have, in particular, received considerable attentidAxially was used which is claimed to be a good hyperfrequency beam
ligated complexes are generally prepared by refluxing MPc irebsorbet!
coordinating solvents or in the presence of the axial ligands Typically, a homogenous solid mixture consisting of
for several hour$:® Solvent-free synthesis of MPc complexes (OPh),PcSi(Cl), and the compound to be used as an axial lig-
under microwave irradiation has been repotfedut there  and (see Table 1 for quantities) was irradiated in the
have been no reports of axial ligand substitution of MPc comimicrowave oven for the times listed in Table 1. The yields
plexes using microwave radiation. were all in excess of 92%.

The synthesis of octaphenoxyphthalocyaninato (dichloro)
silicon ((OPh)PcSi(Cl),) will be reported elsewhere. In this ] ) ) )
work, microwave irradiation was used to effect the exchangefable 1 ~Experimental details for the synthesis of the various
of the axial chloro ligands in (OPERCSKCDZ for the ligands axially ligated octaphenoxyphthalocyaninato silicon

listed in Fig. 1. Reagent Reaction  Alumina Yield/%
time/min
2-Naphthol 1 3 Yes 93
P -"‘x; 1-Naphthol 2 3 Yes 94
'-._‘_f..- %L_-; p-Nitrophenol 3 3.5 Yes 95
i p-Hydroxy benzaldehyde 4 3 Yes 94
_ a ) 5 %w'bl Dimethylaminoethanol 5 4 No 96
.:-"'"-""". A T L Yriethanolamine 6 4 No 93
nops B - iR Succinic anhydride 7 4.5 Yes 95
"'Eqr.-'“"\-\.#ﬂ'\-,_.-"“"'-,_-'.-"'-"
A MM b . .
Wl ) J' u r_,H The complexes were characterized'blynuclear magnetic
i resonance!-NMR) and UV/visible spectra and by elemen-
ef’“r""‘ R — tal analysis. ThéH-NMR peaks of the axial ligands showed
Sy B M e L -:j K considerable upfield shifts on coordination to (QPhpi
: e species.
et n] i
{J'*II P Experimental
L -_-,"ff] UV-visible spectra were recorded on a Varian 500 UV/visible/NIR
spectrophotometetH-NMR (400 MHz) spectra were obtained in
CDCl, using the Bruker EMX 400 NMR spectrometer. Microwave
irradiations were carried out in a Defy DM206T microwave oven at a
,, . ower of 800W.
nAhInzls Ahenzls Adanak ekl P General procedureSolid (OPh)PcSi(Cl), (0.01g, 7.43umol) was
I thoroughly mixed in a sample vial with 4 g of each of the solid or lig-
:{""' 1 :_'f 1 o B uid compounds to be used as axial ligands using a spatula. The
- - reagents for compounds 2, 3, 4 and7 were placed in an alumina
e e g bath for irradiation while the reagents for compoufdsd6 were
hj?:-.-r 2 oI ! irradiated in the sample vials. The irradiation was done at 800W and

Fig. 1 Molecular structure of axially ligated octaphenoxyph-

thalocyaninato silicon(lV).
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the times are given in Table 1. The completeness of the reaction was
determined using thin layer chromatography (TLC). After the reac-
tion was complete, the mixtures were worked up as follows: com-
poundsl, 2, 3 and4 were purified by washing with 10% NaOH until

no more naphthol or phenol could be detected. The residual solids
were washed with water (8 10ml) and extracted into chloroform.
The chloroform extract was dried with anhydrous M ered

and the product was isolated by evaporation of the chloroform under

T This is a Short Paper, there is therefore no corresponding material ireduced pressure. Compouridsnd6 were isolated by washing with
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water (3x 20ml) to remove residual alcohols. The solid products were
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dried at 60°C under vacuum. For compourddt was necessary to  phenoxy), 0.95 (t, 8H, axi@methine), 0.50 (s, 8H, axigkmethine),

separate the chloroform extract of the reaction mixture on preparative1.21 (t, 4H, axiaB-methine), —2.20 (t, 4H, axial-methine)

TLC plates with chloroform as eluent. Octaphenoxyphthalocyaninato (bis(succinicanhydride)) sil-
Octaphenoxyphthalocyaninato (bis(1-naphtol)) silicon (QPESi icon (OPh)PCSI(GH.O,), 7: yield 95%; (Found: C,70.11;

(C,H,0), L. yield 93%; (Found: C, 76.94;H, 4.33;N, 6.89. Calc. for H,3.58: N,7.15. Calc. for EQHSBNBOlGSi; C,69.86: H,3.91;

"HLNZO,.Si: C, 76.78;H, 4.0LN, 7.19F,, (CDCL) 8.98 (s, 8H, , )
phenyD, 7.47 (t, 16H, phenoxy), 7.30 (m, 24H, phenoxy), 7.04 @, 4H, N:7-37);3,, (CDCLy) 9.05 (s, 8H, phenyl), 7.51 (t, 16H, phe

axial naphthol), 6.92 (m, 4H, axial naphthol), 6.44 (d, 2H, axial naph-N0XY), 7.32 (m, 24H, phenoxy), —0.91 (t, 4H, afianethine),

thol), 6.18 (d, 2H, axial naphthol) —2.10 (t, 4H, axiabi-methine)
Octaphenoxyphthalocyaninato (bis(2-naphtol)) silicon (QPb%pi

(CyH,0), 2: yield 94%; (Found: C, 76.22; H, 3.77; N, 7.24. Calc. for This work was supported by the National Research
10016 NgO,0SH; C, 76.81.H, 4.05)N, 7.24, (CDCl;) 9.00 (s, 8H,  Foundation of South Africa

phenyl), 7.51 (t, 16H, phenoxy), 7.29 (m, 24H, phenoxy), 7.05 (d, 2H,

axial naphthol), 6.93 (m, 4H, axial naphthol), 6.43 (d, 2H, axial naph- ; .

thol), 6.21 (d, 2H, axial naphthol), 2.79 (s, 2H, axial naphthol) E:CSLVgg/gg'glovember 2000; accepted 18 December 2000
Octaphenoxyphthalocyaninato (bis(p-nitrophenol)) silicon (GRtBi p

(CgH,O4N), 3: yield 95%; (Found: C, 71.82; H, 4.06; N, 9.04. Calc.

for Cg,HggN,0,,Si; C, 71.13; H, 3.63; N, 9.02§, (CDCl,) 8.94 (s, References
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