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Introduction

The insertions of phosphorus into tetraphenylporpiyaimd
octaethylporphyrifi were reported by independent groups in
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Figure 1. Absorption spectral change &f(a) to the tbc complex (b)
in pyridine.

800

Preparation of 1. N-Ethyldiisopropylamine (DIEA) (1.1 mL, 6.3
mmol) and phosphorus trichloride (0.1 mL, ca. 0.7 mmol) were poured
into 30 mL of dichloromethane containing tbpgf (200 mg, 0.27
mmol), and the mixture was stirred magnetically at room temperature
for 1 h. Then, the mixture was diluted with 30 mL of dichloromethane,
washed with 5% NaHC®(3 x 25 mL), dried (NaSQy), and filter.

1977. Since then, their spectroscopic, electrochemical, andThe filtrate was concentrated to an adequate amount and poured onto

spectroelectrochemical investigations have been carri¢d’out
along with an X-ray crystal structure determination of the
tetraphenylporphyrin complék.

Gouterman reported that reaction of phosphorus tribromide
with phthalocyanine (pch) in pyridine at 96-100 °C gave a
phosphorus(l1l) complex with a minor product of phosphorus-
(V) complex?19Later, the phosphorus(lll) complex was proved
to be a complex ofv,3,y-triazatetrabenzcorrole (tbglf+12as
was reported for the complexes of metalloid aluminum, silicon,
gallium, and germaniurft Recently, a silicon complex of
substituted tbcklwas also prepare¥. As to the phosphorus-
(V) complex, there has been no detailed report until Abw.

Herein we report the synthesis and some properties of a

phosphorus(V) complexlj of tetratert-butylphthalocyanine
(tbpchy).

Experimental Section

Materials. Dichloromethane was purified by a method described
elsewheré® The other reagents were of analytical grade or of the highest
grade available and were used without further purification.

* Corresponding author (faxt-81-852-32-6429; e-mail, kasuga@riko.
shimane-u.ac.jp).
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a silica gel column. An unreacted ligand was first eluted out with
benzene, and small amounts of green tbc complex were subsequently
eluted out with the solvent mixture of benzene and ethyl acetate (5:1).
Finally, the blue complexl was eluted out with the solvent mix-
ture of benzene and ethyl acetate (1:10), being precipitated by the
addition of hexane to the eluent (58 mg, 27% vyield). Anal. Calcd for
CugHagNsPO(OHYH,0: C, 70.40; H, 6.28; N, 13.68; P, 3.78. Found:
C, 70.49; H, 6.25; N, 13.19; P, 4.054s (CHCIs, log €): 350 (4.85),

615 (4.40), 680 (5.19) nmron (KBr): 3450 cntt. 'H NMR (DMSO-

ds) 0 1.79 (d, 36H,tert-butyl), 8.37 (s, 4H, aromatic ring), 9.37 (d,
8H, aromatic ring). FABMS:m/z 801.38 (M+ H)*, 783.36 (M —

OH)* where M is GgH4gNsPO(OH). The complet was also obtained
using phosphorus tribromide instead of phosphorus trichloride (52 mg,
24% vyield).

Measurements.UV —vis, infrared (KBr pellets), and fluorescence
spectra were recorded on Shimadzu UV-3100, Hitachi 260-50, and
Hitachi 850 spectrometers, respectiveld NMR spectra were
measured with a JEOL GX270 spectrometer at 270 MHz. The chemical
shifts were determined in ppm using TMS as an internal standard.
Elemental analyses (C, H, N) were carried out using a Yanako CHN
Corder MT-5. Phosphorus was colorimetrically analyzed by a Shimadzu
UV-210A spectrometer. FAB mass spectra were recorded with a JMS-
700 MStation mass spectrometer usmgitrobenzyl alcoholif+ TBA)
as a matrix. A cyclic voltammogram (CV) was obtained in a dichloro-
methane solution containing tetrabutylammonium perchlorate (TBAP)
on a Hokuto Denko HA-501 potentiostat with a Hokuto Denko HF-
201 function generator. A glassy carbon disk (3 mm diameter), a
platinum coil, and a saturated calomel electrode (SCE) were used as
the working electrode, the counter electrode, and the reference electrode,
respectively.
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Figure 2. Mass spectra of. The multiplet signals’ observed] and calculated) relative isotopic abundances for (M H)™ and (M + Na)"
are shown in insets a and b, respectively (the mass values are rounded off to whole numbers).
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Figure 3. Proposed structure fdr.
E/Vvs.SCE

Results and Discussion Figure 4. CV for 1in dichloromethanel] =1 x 10~ M and [TBAP]
= 0.1 M. Scan rate was 100 mV/E€ + Ep)/2 = 1.16 V vs SCE for
It turned out that heating the pyridine solution of phthalo- Ox 3. Eyaz = 1.03 V vs SCE for Ox 2 and 0.30 V vs SCE for Ox 1.

cyanine and phosphorus halide gave the tbc complex as a mairFpe2 = —0.35 V vs SCE for Red 1;-0.69 V vs SCE for Red 2, and
product formed via a pc ring-constrictive reaction of the —1.06 V vs SCE for Red 3.

ligand1-12Recently, a pure magnesium(ll) complex of tbpcH ) o )

was prepared by allowing a dichloromethane solution of the Peak at 680 nm. By warming the pyridine solutionloét ca.
ligand and magnesium halide in the presence of a noncoordi-60 °C, @ new absorption band characteristic of the tbc complex
nating base DIEA to stand at room temperafdrépplying appeared at 440 nm, showing the change tofthe thc complex
this method to the preparation of the phosphorus comglex, N the coordinative solvent (Figure 1).

was obtained as a main product with a small amount of the A FAB mass spectrum of showed peaks atVz = 801.38
tbc complex. The blue complek dissolved in such common ~ and 783.36 corresponding to (M H)™ and (M — OH)",
organic solvents as benzene, chloroform, dichloromethane, and@spectively. By mixing sodium iodide with tis-NBA matrix,
dimethyl sulfoxide, but gradually turned pale in the air. @ new peak corresponding to (M Na)" also appeared at

However, it dissolved in methanol without decomposition even 823.36, which indicates thathas a molecular weight 800.37
in the air. (Figure 2). The multiplet signals observed arounz = 800

The complexi shows a spectral feature similar to those for and 823 reflect the relative isotopic abundances of the constitu-
usual metallophthalocyanines: B and Q bands are located at 356Nt €lements, of which analytical data confirm the formula of
and 660 nm in chloroform. The solution showed a fluorescence C4H4sNsO2P for 1. The formula is consistent with that for the
tbpcP(V) core with axial oxo and hydroxo groups; the hydroxo
one was characterized by the IR spectrum. The most likely
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1996 35, 7325. structure is shown in Figure 3, in which the axial oxo and
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Soc. Jpn1991, 64, 3202. —1.5t0 1.5V (vs SCE) (Figure 4). The quasireversible wave
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Ox 3 at 1.16 V [Epa— Epd = 75 mV) could be assigned to the Acknowledgment. This work was partially supported by a
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