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Synopsis. A meridional manganese(III) complex with
tridentate 1-[(2-hydroxyethyl)amino]-2-(salicylideneamino)-
ethane (H2Lg-5-5), [Mn(HLg-5-5)2]Br, has been synthesized
and characterized by X-ray crystal structure analysis, elec-
tronic absorption spectroscopy, and variable temperature
magnetic susceptibility. The manganese atom is coordinated
in an elongated octahedral environment.

Manganese complexes are of current interest because
of the significant involvement of manganese in vari-
ous biological systems.) We have previously reported
the syntheses and characterization of mononuclear,?
dinuclear,>~® trinuclear,” and tetranuclear® man-
ganese complexes with some Schiff-base ligands. We
have shown that reactions of 2,6-diformyl-4-methylphe-
nol and 2-[(3-aminopropyl)amino]ethanol in the pres-
ence of Mn(II) template ion lead to the formation of a
dinuclear manganese(Il) complex with a Robson-type
macrocyclic ligand [Mna(Lmacro)(N3)2] (1).% This in-
dicates that an elimination reaction of the 2-hydroxy-
ethyl group in 2-[(3-aminopropyl)amino]ethanol occurs
during the template reaction of the Schiff-base. How-
ever, such an elimination reaction does not occur in
the template reaction of salicylaldehyde and 2-[(3-ami-
nopropyl)aminojethanol that yields the manganese(IIT)
complex of 1-[(2-hydroxyethyl)amino]-3-(salicylidene-
amino)propane (HaLg-g-5), [Mn(Lg-¢-5)(H20)2]Br (2).
The formation of the stable 6-6-5 fused chelate ring
probably prevents the 2-hydroxyethyl group from be-
ing eliminated in the reaction. Hence, it is interesting
to study the effect of the fused chelate ring size on the
types of manganese complexes formed (Chart 1).

In this study, in order to examine the 6-5-5
fused chelate ring system, salicylaldehyde was re-
acted with 2-[(2-aminoethyl)aminolethanol in the pres-
ence of Mn(II) ion. As observed in the synthesis
of 2, the mononuclear manganese(III) complex, Mn-
(HL6-5_5)2BI‘ (3) [H2L6_5-5:1-[(2-hydroxyethyl)ami-
no|-2-(salicylideneamino)ethane] was produced without
elimination of the 2-hydroxyethyl group. However,
structural analysis has proved conclusively that com-
plexes 2 and 3 differ markedly from each other. The
molecular structure of 3 has been determined by X-ray
crystallography; the result is shown in Fig. 1. The man-
ganese atom adopts an elongated octahedral geometry
with two phenolic oxygen atoms, two imine nitrogen
atoms, and two amine nitrogen atoms of the two Schiff-
base ligands, HLg-5-5, each of which acts as a merid-
ional tridentate chelate forming a fused 6-5 chelate ring.
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Chart 1.

Both 2-hydroxyethyl groups of the Schiff-base ligands
are uncoordinated and are positioned cis to each other,
forming hydrogen bonds with the bromide ion, as im-
plied by the distances O3---Br 3.308(6) A and O4---Br
3.707(7) A. The atoms O1, N1, N2, and N3 form an
approximately square plane. The Mn—O1 [1.895(5) A],
Mn-N1 [1.996(5) A], Mn-N2 [2.114(6) A], Mn-N3 [2.027
(5) A] distances fall in the range of the corresponding
bonds in manganese(III) complexes with similar Schiff-
base ligands.>% The axial Mn—O2 (phenolate) [2.034(5)
A] and Mn-N4 (amine) [2.341(6) A] bonds are consid-
erably longer than the in-plane Mn-O (phenolate) and
Mn-N (amine) distances, respectively. This tetragonal
elongation is a consequence of the Jahn-Teller effect
expected for a high-spin d* ion. The high-spin d* elec-
tronic configuration was confirmed by the magnetic sus-
ceptibility measurements. The effective magnetic mo-
ment (5.00 B.M.) is close to the spin-only value for a
high-spin d* system and the magnetic data obey the
Curie-Weiss law with §=3.9 K, in harmony with the
monomeric nature of the complex. The electronic spec-
trum of 3 is consistent with the elongated octahedral
manganese(III) ion, showing three absorption bands in
the visible region.
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Fig. 1. A perspective view of 3. Selected bond dis-
tances (I/A) and angles (¢/°) are: Mn-01 1.895(5),
Mn-02 2.034(5), Mn—N1 1.996(5), Mn—-N2 2.114(6),
Mn-N3 2.027(5), Mn-N4 2.341(6), 01-Mn-02 94.5-
(2), O1-Mn-N1 90.4(2), O1-Mn-N2 172.1(2), O1-
Mn-N3 93.3(2), O1-Mn-N4 88.4(2), 02-Mn-N1 95.8-
(2), 02-Mn-N2 88.6(2), 02-Mn-N3 88.2(2), O2-Mn~
N4 167.3(2), N1-Mn-N2 82.0(2), N1-Mn-N3 174.4-
(2), N1-Mn-N4 96.6(2), N2-Mn-N3 94.1(2), N2-Mn~
N4 90.2(2), N3-Mn-N4 79.3(2).

The complexes 2 and 3 have a similarity in retain-
ing the 2-hydroxyethyl group. However, their mononu-
clear structures are different. In 2, the Schiff-base li-
gand, Lg-¢-52~, acts as a tetradentate chelate in trans
configuration and forms the 1:1 complex, whereas the
HLg5-5~ ligand of 3 binds the manganese ion triden-
tately to form the bis-chelate 2:1 complex. This dif-
ference seems to be the result of the shortening of the
aliphatic chain in the fused chelate ring.

Experimental

Synthesis of [Mn(HLe-5-5)2]Br (3). Salicylaldehyde
(90 mg, 0.73 mmol) and 2-[(2-aminoethyl)amino]ethanol (87
mg, 0.83 mmol) were dissolved in ethanol (10 ml), then
manganese(II) bromide terahydrate (50 mg, 0.17 mmol) was
added. The solution was allowed to stand overnight to
give dark brown crystals. These were collected by filtra-
tion, washed and dried in vacuo over P20s5 (yield 72 mg,
75%). Anal. Found: C, 48.18; H, 5.54; N, 10.15%. Calcd
fOl” CQQHgoBrMnN404: C, 48.10; H, 5.51; N, 10.20%. IR
(KBr) v/cm™! v(C=N) 1616. Diffuse reflectance spectrum
Amax/nm 395, 520sh, 650sh, 1311. peg (297 K)/B.M. 5.00.

Measurements. Carbon, hydrogen, and nitrogen anal-
yses were carried out using a Perkin—Elmer 2400 Series II
CHNS/O Analyzer. Infrared spectra were measured with
a JASCO Infrared Spectrophotometer Model IR700 in the
region 4000—400 cm™! on a KBr disk. Electronic spec-
tra were measured with a Shimadzu UV-vis-NIR Record-
ing Spcetrophotometer Model UV-3100. Magnetic suscep-
tibilities were measured by the Faraday method over the
temperature range 80—300 K. The susceptibility appa-
ratus was calibrated with [Ni(HoNCH2CH2NH,)3]S203.2)
The susceptibilities were corrected for diamagnetism of the
constituent atoms by employing Pascal’s constants.”) Effec-
tive magnetic moments were calculated from the equation,
e =2.828v/xa T, where x4 is the atomic magnetic suscep-
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Table 1. Fractional Positional Parameters and Ther-
mal Parameters of Non-Hydrogen Atoms with
Their Estimated Standard Deviations in Parenthe-
ses

Atom x y 2 Beq/A% ®
Br  0.5098(1) 0.01295(4) 0.20414(9)  4.73(2)
Mn 0.7697(1) —0.13997(4) 0.3922(1)  2.47(2)
O1 0.9337(5) —0.1759(2)  0.3839(5) 3.5(1)
02 0.7497(5) —0.1908(2)  0.5325(5)  3.5(1)
03  0.2673(6) —0.0571(3)  0.2730(6) 5.8(2)
04 0.8242(6) 0.0137(2)  0.1003(6) 5.7(2)
N1 0.9126(6) —0.0914(2) 0.5385(5)  2.9(1)
N2  0.6082(5) —0.0914(2)  0.4154(5)  2.7(1)
N3  0.6133(5) —0.1830(2)  0.2332(5)  2.4(1)
N4 0.7459(6) —0.0914(2)  0.1939(5) 3.0(1)
Cl1  1.0760(7) —0.1779(3)  0.4790(7) 2.7(2)
C2  1.1697(7) —0.2174(3)  0.4681(7)  3.4(2)
C3  1.3190(8) —0.2205(3)  0.5634(9)  4.5(2)
C4  1.3819(8) —0.1844(4)  0.6715(9)  4.9(2)
C5  1.2948(8) —0.1459(4)  0.6869(8) 4.1(2)
C6 1.1388(7) —0.1411(3)  0.5895(7)  3.1(2)
C7  1.0572(7) —0.0987(3)  0.6116(7)  3.1(2)
C8 0.8385(8) —0.0467(3)  0.5705(9) 4.3(2)
C9 0.6908(8) —0.0668(3)  0.5579(8) 4.0(2)
C10 0.4688(7) —0.1185(3)  0.4024(8) 3.6(2)
C11 0.3450(7) —0.0833(3)  0.4000(8) 4.0(2)
C12 0.6882(7) —0.2373(3)  0.5103(7)  2.7(2)
C13 0.7021(7) —0.2686(3)  0.6266(7) 3.4(2)
C14 0.6418(8) —0.3175(3)  0.6083(8) 4.1(2)
C15 0.5629(8) —0.3386(3)  0.4730(8) 4.5(2)
C16 0.5442(8) —0.3088(3)  0.3585(8)  3.9(2)
C17 0.6040(7) —0.2584(3)  0.3735(6) 2.5(2)
C18 0.5707(7) —0.2294(3)  0.2446(7) 2.8(2)
C19 0.5528(8) —0.1584(3)  0.0926(7) 3.5(2)
C20 0.6756(8) —0.1291(3)  0.0754(7) 3.6(2)
C21 0.8933(8) —0.0721(3)  0.2049(8)  4.0(2)
C22 0.8849(8) —0.0351(3)  0.0899(8)  4.3(2)

a) Anisotropically refined atoms are given in the form
of the isotropic equivalent thermal parameters defined
as 4/3[a®B(1,1)+b%B(2,2)+ ¢? B(3,3)+ ab(cos v) B(1,2)
+ac(cos 8) B(1,3)+ be(cos ) B(2,3)].

tibility.

X-Ray Crystal Structure Analysis. The unit-
cell parameters and intensities were measured on an Enraf-
Nonius CAD-4 diffractometer with graphite-monochromated
Mo Ko radiation (A=0.71073 A). The intensity data were
collected by the w—26 scan technique and were corrected for
Lorentz-polarization effects, but not for absorption.

Crystal Data for 3: Cs2H30BrMnN4Oy4, F.W.=549.3,
monoclinic, P2;/n; a=9.858(2), b=25.530(5), ¢=10.474
(2) A, B=115.97(9)°, V=2369.8(8) A%, Dn=1.51, D.=1.53
gem ™3, Z=4, p(Mo Ka)=22.39 cm™', R=0.041, R,,=0.046.
3820 Reflections were measured in the range 2<260<48°;
1984 with I>30 (1) were assumed as observed. The structure
was solved by direct methods and refined by the full-matrix
least-squares method. All non-hydrogen atoms were refined
with anisotropic thermal parameters. Hydrogen atoms were
placed and fixed at their calculated positions. The weighting
scheme w=1/[0%(|Fo|)+(0.02|Fo|)?+1.0] was employed.

All the calculations were carried out on a Micro VAXII
computer using a MolEN program package.!® Atomic co-
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ordinates and thermal parameters of non-hydrogen atoms
are listed in Table 1. The anisotropic thermal parameters of
non-hydrogen atoms, and the F,— F. tables have been de-
posited as Document No. 67062 at the Office of the Editor
of Bull. Chem. Soc. Jpn.
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