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Arsenic porphyrins [(TPP)As(Me)]tPFg~ (2-PFg),
[(TPP)As(F)21*PFg~ (3-PFg), and [(OEP)As(F);]11PFg"
(4-PF¢g) were prepared and the X-ray crystallographic

structures revealed that the axial ligand and the porphyrin core
affected to control the conformation of the porphyrins.

Group 15 element porphyrins have attracted recent interest, 1
but until our recent report on synthesis of arsenic
octaethylporphyrins? there have been no reliable reports on the
synthesis of arsenic porphyrins. The crystal structure of

[(OEP)As(Me)(OH)]1ClO4~ was the first characterization of
arsenic porphyrin by X-ray crystallographic analysis.

Here we report on  preparation of  arsenic
tetraphenylporphyrins and on X-ray crystallographic analysis of
[(TPP)As(Me)2]tPFg" (2-PFg), [(TPP)As(F);11PFg"

(3-PFg), and [(OEP)As(F)2]*PFg" (4-PFg). Interestingly,
the porphyrin core of 2-PFg and 4-PFg is almost planar in
contrast to 3-PF¢g which adapts S4 ruffled conformation.

[(TPP)As(OH),11ClO4" (1-C104)? was prepared in 82%
yield from (TPP)Hy with excess AsCl3 followed by treatment of
pyridinium tribromide and hydrolysis of the resultant
[(TPP)As(C)(Br)]*Br- based on the similar procedures recently
reported by us for arsenic octaethylporphyrins.2 The hydroxy
group of 1-Cl could be converted to the corresponding bromide
[(TPP)As(Br)2]1Br by treatment of 1-Cl with oxalyl bromide.
Trialkylaluminum method, which was developed for introduction
of alkyl groups into antimony and  phosphorus
octaethylporphyrins,45  also worked for the arsenic
tetraphenylporphyrin. [(TPP)As(Me),11PFg" (2-PFg)6 was
obtained in 29% yield by the reaction of [(TPP)As(Br)o]*Br-
with trimethylaluminum followed by counteranion exchange.

[(TPP)As(F)]tPFg~  (3-PFg, 23%  yield® and

[(OEP)As(F)7]tPFg (4-PFg, 81% yield)® were obtained by

the reaction of the corresponding bromides with AgBF4 followed
by counteranion exchange (Scheme 1).
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These arsenic porphyrins are stable to atmospheric moisture
and chromatographic treatment. The characteristic methyl signal
was observed in 2-PFg at very high field (8 -5.39 (s, 6H)) due
to large ring current effect of the porphyrin nucleus.2:7

Crystals of 2-PFg and 3-PFg were obtained by
recrystallization from dichloromethane-di-n-butyl ether.8 X-ray
structural analysis of 2-PFg shows that the As atom is on a
crystallographic symmetry center. The ORTEP drawings of’
2-PF¢g and 3-PFg are shown in Figures 1 and 2. Selected bond
distances around the arsenic atom are listed in note 8. Each of the
geometries about the arsenic atom is distorted octahedral.
Interestingly, the porphyrin core of 2-PFg is almost planar in
contrast to S4 ruffled conformation of 3-PFg. The averaged
As-N bond distance is much shorter in [(TPP)As(F)717PFg"

(3-PFg: 1.927(2) A) than that in [(T PP)As(Me)2]+PF§'
(2-PF¢g: 2.062(2) A). The degree of ruffling of the core (Ar: A)
in 3-PFg is calculated by root mean square of the deviation of
the 24 atoms? to be 0.427 and that of 2-PFg as 0.035.
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Based on the structural analysis of a variety of the
phosphorus octaethylporphyrins [(OEP)YPX)(Y)IFZ,5 it could
be concluded that as the axial ligands (X and Y) became more
electronegative the degree of ruffling became greater and the
averaged P-N bond distance became shorter. Therefore, the
electronic effect of the axial substituents plays a major role here in
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determining the degree of ruffling and the averaged As-N bond
distance.

Also, we observed the presence of clear threshhold distance
(ca. 1.95 A) of the phosphorus and the nitrogen bond between
the extensively ruffled porphyrin core ([(OEP)P(Et)(NEty)]*
ClO4~: av. P-N bond, 1.92(1) A; Ar= 0.381 A) and the planar
one ([(OEP)P(Me)>]*PFg: av. P-N bond, 1.990(8) A; Ar=
0.128 A)5 This is also the case for arsenic tetraphenyl-
porphyrins, i.e., 3-PFg is ruffied and 2-PFg is planar.

It is interesting to mention here that the structure of the
corresponding arsenic octaethylporphyrin, [(OEP)As(F)7]+¥PFg”
(4-PF¢, Ar=0.024 A) was found to be planar and the averaged
As-N bond distance (1.966(1) A) was longer than the threshold
value (1.95 A).

Figure 3. ORTEP drawing of 4-PFg (30% thermal
ellipsoid).

Although the slightly shorter M-N bond distances in
metallotetraphenylporphyrins than that of the corresponding
octaethylporphyrins have  been reported for  some
metalloporphyrins,10 such large electronic effects of the
porphyrin core to change the fundamental conformations have
never been observed and we are now very much interested in the
electronic effect of porphyrin cores.
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