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The crystal structure of diacetabdfnethylimesetetraphenylporphyrinato)thallium(lll), TI(N-Me-tpp)(OA£]1),
was established, and the coordination sphere around #hecH is described as an eight-coordinate square-based
antiprism in which two cis chelating bidentate OAgroups occupy two apical sites. The plane of the three
pyrrole nitrogen atoms (i.e., N(1), N(3), N(4)) strongly bonded t&" T¢ adopted as a reference plane 3N. The
pyrrole N(2) ring bearing the methyl group (i.e., C(43)ks the most deviated one from the 3N plane, making
a dihedral angle of 21°4 whereas smaller angles of 9,77.1°, and 0.9 occur with pyrroles N(1), N(3), and
N(4), respectively. Because of its larger size, the thallium(lll) ioff T considerably out of the 3N plane; its
displacement of 1.17 A is in the same direction as that of the two apical-Gigands. The intermolecular
acetate exchange process fbrin THF-ds solvent is examined throughH NMR temperature-dependent
measurements. In the slow-exchange region, the methyl and carbonyl carbons of thgrQAss inl are separately
located atd 18.6 BJ(TI—13C) = 405 Hz] and 170.8%(TI—13C) = 334 Hz] at—80 °C, respectively.

Introduction hindrance due to the N-alkyl substituent would severely hamper
the ability of N-substituted porphyrin complexes to add to two
axial ligands. It remains to be seen whether the N-substituted
porphyrin skeleton can accommodate a six-coodinate metal ion
‘within its core?8

Later, Balch et af.put his argument forth in a different way
that the steric effects dfi-methyl substitution do not preclude
the addition of an axial ligand on the same (methyl-substituted)
side of the porphyrin plane. Utilizing tHél NMR characteriza-

Several first-row transition metal complexes of N-substituted
porphyrin M'(N-Me-tpp)Cl (M = Zn, Co, Mn, Fe and tpp=
5,10,15,20-tetraphenylporphyrinate) have been extensively stud
ied by Anderson et &> The common feature in all these
N-substituted metalloporphyrins is that the metal atom is no
longer coplanar with the four nitrogen atoms of the macrocycle
and coordination geometry around the metal ion is a five-

chrQin?te d(ijstorted fqﬁﬁre'bﬁsﬁf pyrq(;nid.dlﬂfkmethylp;op tion, they were able to demonstrate the existence of low-spin
phynn ligand can stapilize nignly oxidized torms ot iron (S = 1), six-coordinate iron(lll) complexes df-methylpor-

complexes. Balch et 8lreported that the chemical oxidation hvrins. i I o
LN . L phyrins, i.e., [F&(N-Me-ttp)(CNY], [F€" (N-Me-ttp)(5-Melm}]2*,
of F€'(N-MeP)CI (P is the porphyrin dianion) by halogens and [Fé' (N-Me-tmp)Imp] 2+ (with N-Me-ttp = N-methyltetra-

(chlorine, bromine or iodine) in chloroform at50 °C gave _tolvIborohvrin monoanion. N-Me-tme- N-methvitetramesi-
the high-spin $= °/2), five-coordinate complex [Fg(N-MeP)- g/lpo)ighy‘r)inymonoanion I imidazolz 5-Me|rr31/= 5-meth-
CI]*. They also reported spectroscopic studies of phenyl iron(1V) ylimidazole)? ' '

porphyrin complexes and their conversion to iron(N- .

phenylporphyring. Anderson et af. argued that the steric H.owever, until how there were no X-ray structural _data
' ’ available for metal ion (M(lll)) complexes &§-methylporphyrin

with a coordination number (CN) above 5 (i.e., with GN6).

In this context, we present the results for Nenethylporphyrin

* To whom correspondence should be addressed.
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(por = ttp, tmp; X = CN, Im, 5-Melm;n = 0, 2) to 8 for
diacetatolN-methyl-mesotetraphenylporphyrinato)thal-
lium(ll), TI(N-Me-tpp)(OAc), (1). The presence of acetate
ligands inl plays a role in somewhat artificially increasing the
coordination number. It is observed that the ionic radius
increases from 0.82 A for 2 (or 0.81 A for Cé*, 0.90 A for
Mn2*, 0.69 A for Fé*) to 1.12 A for TB+.10 We acquired for
the first time the X-ray structure data for this novel complex

The present structure is eight coordinate but with the additional

coordination taking place in a cis fashion on the side of the
porphyrin away from thé\-methyl group.

Experimental Section

Preparation of TI(N-Me-tpp)(OAc) . (1). Compoundl was syn-
thesized by refluxing a mixture of N-Me-Htpp (100 mg, 0.16 mmol)
in CHCI; (30 cn?), and TI(OAc) (122 mg, 0.32 mmol) in CkOH (5
cn?) for 30 min. After concentrating, the residue was dissolved in-CH
Cl, and collected by filtration under \to remove any precipitate.
Compoundl dissolved in CHCI, was layered withn-hexane under
N2 to afford purple crystals of (152 mg, 0.136 mmol, 85%) and used
for single-crystal X-ray analysis. This crystal was dissolved in TddF-
(or CDCB) for *H and**C NMR measurement&d NMR (600.25 MHz,
THF-dg, 24°C): 6 8.89 [d, H(14,15),%)(TI—H) = 49 Hz], where k-
(a,b) represents the two equival@rpyrrole protons attached to carbons
a and b, respectively; 8.88 [dd(10,19),*)(TI—H) = 46 Hz ancPI(H—

H) = 4.7 Hz]; 8.85 [dd, H(9,20),4)(TI—H) = 38 Hz and®J(H—H) =
4.7 Hz); 8.38 [d, H(4,5),4)(TI—H) = 2 Hz]; 8.85 (d), 8.29 (d3J(H—
H) = 7.2 Hz), and 8.23 (m) for phenyl ortho protornsH); 7.75-
7.88 (m) for phenyl meta, para protoms-(p-H); 0.17 (s, OAc);—4.48
[d, N—Me, 3J(TI—H) = 37 Hz]. **C NMR (150.95 MHz, THFds, 24
°C): 0 157.0 [d, G(C3,C6),2)(TI-C) = 61 Hz]; 155.2 [d, G(C1,C8),
2)(TI—C) = 20 Hz]; 154.6 [d, G(C13,C16)2)(TI-C) = 48 Hz]; 152.8
[d, C4(C11,C18)2)(TI—C) = 21 Hz]; 143.6 (d4)(TI—C) = 33 Hz)
and 143.5 (d¥J(TI—C) = 33 Hz) for phenyl-G; 138.3 (d,2J(TI-C) =
31 Hz), 136.7 (d?)(TI—C) = 30 Hz), and 133.8 (s) for phenyl,G
133.9 [d, G(C14,C15),2)(TI-C) = 108 Hz]; 133.4 [d, §(C9,C20),
3J(TI-C) = 60 Hz]; 132.5 [d, G(C10,C19)3)(TI-C) = 65 Hz]; 126.9
[d, Cs(C4,C5),2)(TI-C) = 6 Hz]; 129.1 (s), 128.6 (s), 128.4 (s), 127.9
(s), 127.4 (s) for phenyl £ and G; 126.2 [d, G(C12,C17)2)(TI-C)
= 143 Hz]; 124.8 [d, G(C2,C7)2)(TI—C) = 108 Hz]; 31.5 [d, N-Me,
2)(TI-C)=15.5Hz]; 171.1 (s, OAe CO); 18.9 (s, OAe-Me) (Tables
S1 and S2 in Supporting Information). M$yz (assignment, rel
intensity): 891 ([TI(N-Me-tpp)(OAc)], 64.16), 833 ([TI(N-Me-tpp)
+ H]*, 100.00), 832 ([TI(N-Me-tpp)], 41.72), 628 ([N-Me-tpp],
82.83), 205 {°5TI*, 43.84), 203 4TI+, 19.76). UV/visible spectrum,
A (nm) (€ x 1072 (Mt cm™)) in THF: 442 (179.6), 566 (3.3), 606
(6.9), 650 (5.1).

Spectroscopy Proton and*C NMR spectra in CDGI(99.8% from
Aldrich) or THF-dg were recorded at 299.95 (400.14 or 600.25) and
75.43 (100.61 or 150.95) MHz, respectively, on Varian VXR-300
(Bruker AM-400 or Varian Unity Inova-600) spectrometers locked on
solvent deuterium, and referenced to the solvent peak. Protot*@nd
NMR are relative to CDGlor THF-ds ato = 7.24 or 1.73 (the upfield
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Table 1. Crystal Data for TI(N-Me-tpp)(OAg)2CH,Cl,
(1-2CH.,Cly)

empirical formula

@1H41C|4N404T| (1'2CH20|2)

fw 1120.05
space group P2:/n

cryst syst monoclinic
a A 10.6234(2)
b, A 35.5553(7)
c, A 13.5231(2)
a, deg 90

p, deg 106.732(1)
y, deg 90

V, A3 4891.7(2)
z 4

Fooo 2224

Dcaica 9 cnrs 1.521
u(Mo Ka), cmt 35.68

S 1.214

cryst size, mra 0.50x 0.40x 0.30
26max deg 56.2

T, K 293(2)

no. of reflns measd 28613
no. of reflns obsd 10766 & 20(1))
R.2 (%) 5.69

R, (%) 10.79

2R = 3 |IFol = IFcll/3|Fol. * Ry = [Yu(lIFol = [Fel)¥Zu(IFol)T*%
w = Al(0%F, + BF?).

Table 2. Selected Bond Distances (A) and Angles (deg) for
Compoundl:2CH,Cl,

Distances
TI(1)—N(1) 2.359(5) THO(1) 2.517(6)
TI(1)—N(2) 2.861(5) THO(2) 2.330(6)
TI(1)—N(3) 2.323(5) THO(3) 2.223(5)
TI(1)—N(4) 2.290(5) THO(4) 2.746(7)
C(48)-0(1) 1.24(1) C(46y0(3) 1.27(2)
C(48)-0(2) 1.25(1) C(46)0(4) 1.24(1)
C(48)-C(49) 1.50(1) C(46)C(47) 1.48(1)
Angles
O(1)-TI(1)—0(2) 53.2(2) N(1yTI(1)—N(2) 69.3(2)
O(1)—TI(1)—0O(3) 80.8(2) N(1)TI(1)—N(3) 119.9(2)
O(1)-TI(1)—0O(4)  104.4(2) N(1yTI(1)—N(4) 77.6(2)
O(2)—TI(1)—0O(3) 96.6(2) N(2)-TI(1)—N(3) 70.0(2)
0O(2)-TI(1)—0(4) 76.0(2) N(2)-TI(1)—N(4) 111.5(2)
O(3)-TI(1)—0(4) 51.1(2)  N(3)}TI(1)—N(4) 78.4(2)
O(1)-TI(1)—N(1) 88.0(2) O(2yTI(1)—N(1) 140.2(2)
O(1)TI(1)-N(2)  149.6(2) O TI(1)-N(2)  149.7(2)
O(1)-TI(1)—N(3)  140.4(2) O(2)rTI(1)—N(3) 91.8(2)
O(1)-TI(1)—N(4) 81.5(2)  O(2}TI(1)—N(4) 87.0(2)
O(3)—TI(1)—N(1) 84.0(2) O(4)yTI(1)—N(1) 129.1(2)
O(3)-TI(1)—N(2) 77.02)  O(@FTI(1)—N(2) 77.2(2)
O(3)-TI(1)—N(3) 126.2(2) O(4yTI(1)—N(3) 80.3(2)
O(3)-TI(1)—N(4)  154.9(2) O(4yTI(1)—N(4) 152.2(2)

monochromatized Mo K radiation ¢ = 0.71073 A). Empirical
absorption corrections were made fIeRCH,Cl,. The structures were
solved by direct methods (SHELXTL PLUS) and refined by the full-

resonance) and the center line of CB&I THF-dg ato = 77.0 or 25.3 - ; .
(the upfield resonance). Next, the temperature of the spectrometer probénatr'x least-squares method. All non-hydrogen atoms were refined with

was calibrated by the shift difference of the methanol resonance in the aNisotropic thermal parameters, whereas all hydrogen atom positions
1H NMR spectrum!H—3C COSY was used to correlate protons and were calculated using a riding model and were included in the structure

carbon through one-bond coupling and HMBC (heteronuclear multiple factor calculation. Table 2 lists selected bond distances and angles.
bond coherence) for two- and three-bond pretoarbon coupling. . .

The positive-ion fast atom bombardment mass spectrum (FAB MS) Results and Discussion
was obtained in a nitrobenzyl alcohol (NBA) matrix using a JEOL JMS- Molecular Structure of 1. Figure 1 illustrates the skeletal

SX/SX 102A mass spectrometer. UV/visible spectra were recorded at f K of | L. Th ical fi :
24 °C on a HITACHI U-3210 spectrophotometer. ramework o Comp e>1-CH2C 2. The geometrical con Igl.Jra.tlon .

Crystallography. Table 1 contains the crystal data and other aro_und the -Fﬁ IS de_scrlb_ed as a square-based antiprism in
information for TI(N-Me-tpp)(OAc)-2CH,Cl,. Measurements were Wh_'Ch two C'S_ Chela_t'ng b'der_]tate OAqgroups O_CCUpy two
taken on a Siemens SMART CCD diffractometer $62CH,Cl, using apical sites. Itis an eight-coordinatemethylporphyrin complex

of the porphyrin N with two oxygen atoms of the asymmetric

(chelating) bidentate OAcligand at acetatel (O(1), O(2),
C(48), C(49)), and two oxygen atoms of the asymmetric

(10) Huheey, J. E.; Keiter, E. A.; Keiter, R. Inorganic Chemistry4th
ed.; Harper Collins College: New York, 1993; P 114.
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Figure 1. Molecular configuration and atom-labeling scheme for TlI-
(N-Me-tpp)(OACc)-2CH,Cl,, with ellipsoids drawn at 30% probability.
Hydrogen atoms and solvent @El, are omitted for clarity. Solvent
CHCI(3)CI(4) is disordered with an occupancy factor of 0.5 for,£H
CI(3)Cl(4) and 0.5 for CHCI(3)CI(4).

(chelating) bidentate OAcligand at acetat® (O(3), O(4),
C(46), C(47)). The unusual bond distances and angles are
summarized in Table 2. Bond distances (A) are FHD)1) =
2.517(6), TI(1)-O(2) = 2.330(6), TI(1)-O(3) = 2.223(5), TI-
(1)—O(4) = 2.746(7), C(48)0(2) = 1.25(1), C(48Y0(1) =
1.24(1), C(48)-C(49) = 1.50(1), C(46)y0(3) = 1.27(1),
C(46)-0O(4) = 1.24(1), and C(46)C(47) = 1.48(1). The
interaction of the acetatd with thallium is asymmetric
(chelating) bidentate. This type of bidentate interaction was also
previously observed for TI(tpyp)(OAc) with HO(1) = 2.266-
(10) A and THO(2) = 2.512(9) AlL12 Although the second
acetate oxygen, i.e., O(4), is at a 2.746(7) A distance from
thallium, which is considerably longer than the THI)(3)
distance, the interaction of the acet&tevith thallium is also
classified as asymmetric (chelating) bidentate. This classification
is supported by a larger spread of-1 distances found in the
crystal structure of thallium(lll) acetate monohydrate, varying
from 2.17(1) to 2.78(2) A314 |t is further substantiated by
dimethyl(2-thioorotato)thallium(lll) monohydrate, TIMEot:
H>0, which exhibited T+O distances ranging from 2.668(9)
to 2.86(1) A% Hence all the oxygen atoms are certainly
coordinated to the thallium atom.

The nitrogen atom bearing the methyl group is much farther
from the TB+ (TI(1)—N(2) 2.861(5) A) compared to the other
three (TI(1)-N(1) 2.359(5) A, TI(1}-N(3) 2.323(5) A, TI(1)-
N(4) 2.290(5) A). Since the HN(2) distance is quite large,
that nitrogen atom is probably not coordinated to the thallium.
However, intTH NMR (600.25 MHz, Table S1 in Supporting
Information) at 24°C the H(4,5) and N-Me protons are
observed at 8.38 ppm [with)(TI—H) = 2 Hz] and at—4.48
ppm [with 3J(TI—H) = 37 Hz], respectively. Furthermor&C
NMR data (150.95 MHz, Table S2 in Supporting Information)
at 24°C show resonances fromp(C4,C5), N-Me carbons, and
C«(C3,C6) at 126.9 ppm [witR)(TI-C) = 6 Hz], at 31.5 ppm
[with 2)(TI—C) = 15.5 Hz], and at 157.0 ppm [with)(TI—C)
= 61 Hz], respectively. These two results confirm that the

(11) Tang, S. S.; Lin, Y. H,; Sheu, M. T,; Lin, C. C.; Chen, J. H.; Wang,
S. S.Polyhedron1995 14, 1241.

(12) Lin, S. J.; Hong, T. N.; Tung, J. Y.; Chen, J. lHorg. Chem.1997,
36, 3886.

(13) Faggiani, R.; Brown, |. DActa Crystallogr 1982 B38 2473.

(14) Senge, M. O.; Senge, K. R.; Regli, K. J.; Smith, K. MChem. Soc.,
Dalton Trans.1993 3519.

(15) Garcia-Tasende, M. S.; Rivero, B. E.; Castineiras, A.; Sanchez, A.;
Casas, J. S.; Sordo, J.; Hihler, W.; Strahldndrg. Chim. Actal991
181, 43.

Tung et al.

C(15)
-0.02

C(14)
-0.01

-0.09

TI(N-Me-tpp)(OAc),

Figure 2. Diagram of the porphyrin core ¢4, Tl, N—Me, and 2
OAc™) of compoundl showing the displacement (in A) of the atoms
from the mean plane of 3N.

thallium—N(2) distance of 2.861(5) A is long, but falls within
the sum of van der Waals radii of thallium and nitroge3,55

A. This longer Tt-+N(2) contact is described as the effective
coordination (or as “semicoordinated®?’

The other three nonalkylated pyrrole nitrogen atoms (N(1),
N(3), N(4)) bind strongly to the TI(Ill) ion. We adopt the plane
of three strongly bound pyrrole nitrogen atoms (i.e., N(1), N(3),
N(4)) as a reference plane 3N). Figure 2 illustrates the
displacement (in A) of each atom of the porphyrired@, TI,
N—Me, and 2 OAc) from the 3N plane. Because of the larger
size of the thallium(lll) ion, TI(1) is considerably pushed away
from the 3N plane; its displacement of 1.17 A is in the same
direction as that of the two apical OAdigands (cf. 0.65 A for
Zn(l) in Zn(N-Me-tpp)CI* 0.56 A for Co(ll) in Co(N-Me-tpp)-
Cl1,230.69 A for Mn(Il) in Mn(N-Me-tpp)CI#4 and 0.62 A for
Fe(ll) in Fe(N-Me-tpp)Cl). The two approximately perpen-
dicular acetates with an angle of 88.&re bound cis to TI(1)
and lie above the macrocycle making dihedral angles of°53.4
and 38.4 with the 3N plane for acetatdsand?2, respectively.
The porphyrin macrocycle is indeed distorted (Figure 2) as a
result of the N-Me group. Thus, pyrrole N(2) (i.e., plane of
N(2), C(3)-C(6)) bearing the methyl group (i.e., C(4%)Hs
the most deviated one from the 3N plane, making a dihedral
angle of 21.4, whereas smaller angles of 9,7.1°, and 0.9
occur with pyrroles N(1), N(3), and N(4), respectively. Such
large deviation from planarity is also reflected for pyrrole N(2)
by observing a 5:67.0 ppm upfield shift of g(C4,C5) at 126.9
ppm, compared to 133.9 ppm fop€14,C15), 133.4 ppm for
Cs(C9,C20), and 132.5 ppm for(C10,C19). Similarly the
nonplanarity of porphyrin causing upfield shifts of f@sonances
was also observed with a magnitude of -1 ppm for
N-tosylimidomesetetraphenylporphyrinatozinc(ll) Zn(N-NTs-
tpp) 18 16—21 ppm forcis-acetatd\-tosylimido-mesetetraphen-

(16) Deacon, G. B.; Philips, R. Coord. Chem. Re 198Q 33, 227.

(17) Scheidt, W. R.; Lee, Y. J.; Geiger, D. K.; Taylor, K.; Hatano,JK.
Am. Chem. Sod 982 104, 3367.

(18) Li, Y. I; Chang, C. S.; Tung, J. Y.; Tsai, C. H.; Chen, J. H.; Liao, F.
L.; Wang, S. L.Polyhedron200Q 19, 413.
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ylporphyrinato thallium(lil) TI(N-NTs-tpp)(OAc)? and 16-
15 ppm fortrans-acetata\-tosylimidomesetetraphenylporphy-
rinatogallium(lll) Ga(N-NTs-tpp)(OAc)!® The dihedral angles

between the mean plane of the skeleton 3N and the planes of

the phenyl group are 60.8C(27)), 76.8 (C(33)), 59.7 (C(39)),
and 59.3 (C(21)).
The Tlion is displaced from the plane of the three individual

pyrrole groups. This suggests that the pyrrole nitrigen lone pairs

are not optimally situated for covalent bonding to the metal.
The displacements of Tl ions from the plane of each pyrrole
ring are 0.85 A for the pyrrole N(1) ring, 1.01 A for pyrrole
N(3), 1.13 A for pyrrole N(4), and 2.44 A for the pyrrole N(2)
ring. The angles between the-IN vector and the corresponding
pyrrole ring are 22.0for the pyrrole N(1) ring, 26.0for pyrrole
N(3), 30.7 for pyrrole N(4), and 59.8for the pyrrole N(2)
ring.

Complex1 was characterized byH and3C NMR spectra.
In solution, compound. has effectiveCs symmetry with the
mirror plane running through N(4TI(1)—N(2)—C(45). There
are four distincig-pyrrole protons H, four -pyrrole carbons
Cg, four a-pyrrole carbons & two differentmesecarbons G,
and two phenyl-€ carbons (Tables 1 and 2). In compouhd
the average distance for TI(1)C(14) and TI(1)--C(15), TI-
(1)---C(4) and TI(1)--C(5), TI(1y--C(10) and TI(1}--C(19), and
for TI(1)---C(9) and TI(1)--C(20) increases from 4.369 to 4.431,
4.454, and 4.513 A, respectively. The NMR dataloh THF-
ds (Figure 3 and Table S1 in Supporting Information) shows
four different types of T+H coupling constants for 4 The
doublet at 8.38 ppm is assigned ag(45) with 4J(TI—H) = 2
Hz. The other doublet at 8.89 ppm is due tg(H#,15) with
4J(TI—H) = 49 Hz. The doublet of a doublet at 8.88 ppm is
due to H;(10,19) with*J(TI—H) = 47 &+ 1 Hz and®J(H—H) =
4.7 Hz. The doublet of a doublet again at 8.85 ppm is due to
Hp(9,20) withJ(TI—H) = 40 + 2 Hz and®J(H—H) = 4.7 Hz.
The distance for p{(10,19)--TI(1) is shorter than that for
Hp(9,20)--TI(1). This shorter distance causg§TI—H) coupling
of 47 + 1 Hz for Hy(10,19) larger than 4@ 2 Hz for Hs-
(9,20). From the magnitude of tH&(TI—H) coupling constant,
we can differentiate betweengfl0,19) and 1(9,20) at 8.88
and 8.85 ppm. Furthermore, this nonequivalency gfl8,19)
and H;(9,20) is also confirmed by HMBC experiment. We treat
the adjacent K(10,19), H;(9,20), and TI(1) as the three-spin
system ABX (A= Hg(10,19), B= Hp(9,20), and X= TI(1))
(Figure 3). The AB portion of the spectrum contains up to eight
lines. The analysis of an ABX spectrum at three operating
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Hp (14,15)
il Hp (45) o-H mp-H
i JC
p‘pm 8‘.3 Sl4 ' S.I()
(a) 600.25 MHz
o: Hy(10,19)
* : Hy(9,20)

) “J 3

(b) 400.14 MHz

Figure 3. *H NMR spectra forl in THF-ds at 24 °C showing four
different S-pyrrole protons H, phenyl protonsd¢-H, mp-H), and the
AB portion of an ABX system (A= Hg(10,19), B= Hg(9,20), and C
= TI(1)): (a) 600.25 MHz; (b) 400.14 MHz.

88

ppm

solution of1 in THF-dg was cooled, the methyl proton signals
of two OAc, being a single peak at 24 (0 = 0.17 ppm),
first broadened (coalescence temperalyre —66 °C) and then
split into two peaks with a separation of 4.8 Hz-&80 °C. As

frequencies of 600.25, 400.14, and 299.95 MHz (Figure 3 and the exchange of OAcwithin 1 is reversible, the results at
Table S1 in Supporting Information) leads to the same chemical 600-25 MHz confirm the separation as a couplingJgfr1—H)

shifts of 8.88 (or 8.85 ppm) for 4{10,19) (or H(9,20)) and
the consistent coupling constants*dfTI—H) = 47 + 1 (or 40

+ 2 Hz) and®J(H—H) = 4.7 (or 4.7 Hz) for H(10,19) (or H-
(9,20)), respectively® Likewise, 1 also showed four different
types of THC coupling constants for fLat three operating
frequencies of 150.95, 100.61, and 75.43 MHz (Table S2 in
Supporting Information): witRJ(TI—C) = 6 (or 7) Hz for G-
(C4,C5), 107 (or 108) Hz for gC14,C15), 59t 1 Hz for G-
(C9,C20), and 64t 1 Hz for G3(C10,C19).

Intermolecular Exchange of OAc in 1 in THF-dg. The
two different OAc groups in the solid crystal attain equivalency
in THF-dg solution on thé=C (or 'H) NMR time scale. Hence,
only one kind of OAc is observed. When a 6.8 102 M

(19) Tung, J. Y,; Jang, J. |; Lin, C. C.; Chen, J. H.; Hwang, Llr®rg.
Chem.200Q 39, 1106.

(20) Becker, E. DHigh Resolution NMR2nd ed.; Academic Press: New
York, 1980; pp 152-163.

rather than a chemical shift difference. The apparent coupling
constants (i.e., the line separaticis)(TI—H) and J(TI-C)
(Tables S1 and S2 in Supporting Information) of are
independent of the magnetic field strength. Furthernftd(@) —

H) for four Hz and 3J(TI—H) for N—CHs protons remain
constant upon cooling in THF-ds from 24 °C to —57 and to
—90°C. TheJ(TI—C) coupling constants df except the OAT
ligand in THFds at 150.95 MHz remain approximately the same
at 24 and—80 °C. Notably, the apparent coupling constants
J(TI—=H) and J(TI-C) of 1 except the OAc ligand observed
are independent of the magnetic field strength and temperature.
This phenomenon indicates that nuclear relaxation due to
chemical shift anisotropy (CSA) does not provide an efficient
mechanism for modulating all the apparent coupling con-
stants 0f1.?122 As a result of this observation, the most likely

(21) Ghosh, P.; Desrosiers, P. J.; Parkin JGAm. Chem. S04 998 120,
10416.
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cause of loss of coupling is due to reversible dissociation of porphyrinato core plane toward O8CF .24 The complexl

acetate

TI(N-Me-tpp)(OAc), = TI(N-Me-tpp)(OAc)" + OAc™
1)

studied herein is the first example for its structural characteriza-
tion as an eight-coordinate thallium(llIN-methylporphyrin
complex with the thallium atom located (1.17 A) out of the 3N
plane. Specifically, in comparison to the cis six-coordinate Tl
porphyrins, particularly those with bidentate carboxylate ligands
Tl(por)(OAc) (por= tpp, tmpp (5,10,15,20-tetrakis(4-methoxy-

with a small dissociation constant but reasonable rate at roomphenyl)porphyrinate), or tpyp (5,10,15,20-tetrakis(4-pyridyl)-

temperatur@? Such a scenario would lead to little change in
the chemical shift with temperature and no detectable free OAc
and TI(N-CHs-tpp)(OAc)" at low temperature, but would lead

porphyrinate)), all the compounds df and TI(por)(OAc)
undergo intermolecular OAcligand exchange in CEZI, (or
THF-dg) solvent. Due to the large displacement of Tl from the

to the loss of coupling between acetate and thallium at higher 3N plane, the ring current effect is the smallest fcat 24°C
temperatures. The chemical shift in the high-temperature limit with the 5(CHs) shifting from 0.06 ppm for Tl(tpp)(OAc);-0.07
is the average for all three species in eq 1 weighted by their ppm for Tl(tmpp)(OAc), and-0.05 ppm for TI(tpyp)(OAc) to

concentration. At 24C, intermolecular exchange of the OAc

0.17 ppm forl.12

group is rapid, indicated by singlet signals due to carbonyl cgnclusions

carbons at 171.1 ppm and methyl carbons at 18.9 pprm:8&
°C, the rate of intermolecular exchange of OAor 1in THF-

dsis slow, and hence at low temperature the methyl and carbonyl

carbons of OAc are observed at 18.6 ppm [wifd(TI-C) =
405 Hz] and 170.8 ppm [with)(TI—C) = 334 Hz], respectively.
The typical thallium(lll) porphyrin structures are five-
coordinate or cisoid six-coordinate with a large thallium atom
displacement (0.741.06 A) from a modestly domed porphy-
rinato corell1424.25 Recently, we reported a transoid six-
coordinate thallium(lll) complex, Tl(tpp)(OSOF:)(THF), with
the thallium atom located (0.295 A) slightly out of the

(22) Han, R.; Ghosh, P.; Desrosiers, P. J.; Trofimenko, S.; Parkid, G.
Chem. Soc., Dalton Tran4997 3713.

(23) Jenson, J. P.; Muetterties, E. L. Dynamic Nuclear Magnetic
Resonance Spectroscopyackman, L. M., Cotton, F. A., Eds,;
Academic Press: New York, 1975; pp 29304.

(24) Tung, J.Y.; Chen, J. H.; Liao, F. L.; Wang, S. L.; Hwang, Llrrg.
Chem.1998 37, 6104.

(25) Lu, Y.Y.; Tung, J.Y.; Chen, J. H,; Liao, F. L.; Wang, S. L.; Hwang,
L. P. Polyhedron1999 18, 145.

This work describes a new compouhdbeing characterized
by spectroscopic and crystallographic methods. Our results
demonstrate for the first time that &hmethylporphyrin ligand
can form an eight-coordinate complex with thé TIWe have
also shown that one large metal ion¥T)lcoordinates well away
from the plane of the three pyrrole nitrogen atoms and that in
this location the thallium can accommodate additional ligation.
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