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We have recently developed a strategy for constructing
ferrimagnetic polymer complexes by self-assemblage of magnetic
metal ions with bis- and tris(aminoxyl) radicals serving as bridging
ligands! Since a wide variety of magnetic structures having
various dimensions and transition temperatures for magnets of at
least up to 46 K are obtainable, optimization of the reaction
conditions for pure crystalline samples is highly desirable. We Figure 1. Molecular structure oBs-[Mn(hfac):H20]>-CH,Clo.The Ch-
report here an interesting side reaction leading to an undesiredcl, and HO molecules, and hydrogen atomsteBu and Mn(1l)(hfac)
byproduct that has a unique {8 3] benzene dimer structure. are omitted for clarity.

One-dimensional ferrimagnetic complexes, [Mn(hfelg)], (X
= Cl or Br), are typically obtained by the reaction of Mn(hfac) ~Scheme 1

with 1x.2 When it takes a few days for crystallization, however, x X x

black solutions often turn yellow ir-1 day and do not afford @\ Mn(hfac), /@ /@

the expected, black polymer complexes. Instead yellow crystalline vy ™>"w° ol ncpie O M (Relz 705 O Mn(hiecle-
+Bu +Bu +Bu +Bu +-Bu +Bu

precipitates are obtained under these conditions (Scheme 1). A
solution of 0.994 g (3.02 mmol) dfs;  in 20 mL of CH,Cl, was
added to a suspension of 1.417 g (3.02 mmol) of Mn(hfac)
20 mL of n-C;H;6 at 0°C and the mixture was stored-aB80 °C.
After a few days, 2.032 g (1.18 mmol, 85.2%) of yellow needles
of 2g[Mn(hfac)-H,0],*CH,Cl, was obtained.

An X-ray structure analysis revealed thag-[Mn(hfac):
H,0],*CH.CI, has a [3+ 3] benzene dimer structure [>% Cl or
Br; 2« = 3,10-dihalo-5,8,11,12-tetrakis{tert-butylimino)tricyclo-

1x: X=Cl, Br [1x*Mn(hfac)o),

[5,3,1,%fdodeca-3,9-dien&,N,N"',N'"'-tetraoxide] (Figure 13. ) o B
Two crystallographically equivalent manganese(ll) ions have an &
octahedral coordination and are coordinated with four oxygen FBU—NZ < o £00. 30 °C FBuNT -0
s /N =80 o M
% " = Br] N Bu
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J. Am. Chem. S0d.994 116,3173. Inoue, K.; Hayamizu, T.; Iwamura, H.;  the2g, moiety, the bonds connecting the two six-membered rings,
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Iwamura, H.Mol. Cryst. Lig. Cryst1995 286, 133. Inoue, K.; Iwamura, H. and N(1)-C(1)—C(6)—C(5) are 125.9(6) and 119.4(6yespec-
Proc., Mater. Res. S0d996 413 313. Markosyan, A. S.; Hayamizu, T, tjvely, Whereas the dimer complex is chiral, both enantiomers

Iwamura, H.; Inoue, KJ. Phys. Condens. Mattd998 10, 2323. Kumagai, . . . .
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:V‘Q’Ighno‘ﬁai:“_'-,iﬂg‘r?(gg;h? ﬁo%a_, I’\\N'imfé C}é‘gg;(ljg%%g% %-i:]”gt‘gs's'(-? Resonance structurlk,’ must be responsible for the reaction
(3) (2) Calder, A.. Forrester, A. R.; James, P. G.; Luckhurst, G.. Rm. leading to the dimer complex (Scheme®&ither dimerization
ghgrrp' s%cﬁgr?gg%i 357721.3 (2bé7Kanno, F.; Inoue, K.; Koga, N.; lwamura, H.  of 1g,' or attack oflg,’ to free and complexetk,. In the absence
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(4) A yellow needle single crystal dg[Mn(hfac)-H,0]>*CH,Cl (ap- OI.Mn(hfanz’ thefrle IS Bo dlm;glzlzg:;?n bl:t_ogrz)lyog dlsprtoportlon
proximate dimensions 0.28 0.40 x 0.90 mnf) was mounted on a glass ~ @tlon reaction oflg, observea. Elther a or at room
fiber. CagHsoN4O14F24CloBr-Mn,, M = 1717.53, monoclinic, space gro&2/ temperature2g,-[Mn(hfac)-H,O],-CH,Cl, was obtained if crys-
n, a=15036(3) Ab =9.582(3) A,c = 26.118(8) A8 = 102.23(2}, V = tallization was sufficiently slow+2 days) and [Mn(hfag)1g]n

3677(1) B, Z = 4. The final cycle of full-matrix least-squares refinement . L .
was based on 3680 observed reflectiohs>( 2.0s(1)) and 451 variable was obtained when crystallization was fast30 min) (Scheme

parameters and converged with agreement fact®=6f0.071; GOF= 4.47. 1). The yellow color of a CkCly/n-heptane (1:1) solution -
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[Mn(hfac)-H,0],*CH,CI, turned deep brown when the temper-
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Figure 2. Time dependence of UV spectra f8s in CHxCl, at 10°C.
Inset shows the UV spectrum of authentis.

by a Diels-Alder-type cycloaddition reaction, i.e., [2 2] or [2

+ 4].2%Whereas catalysis of these reactions by Lewis acidic metal
ions is also documentédthe structure of the complexes formed
by the transition metal ions with the substrates are less well-
known. Some reports have described theH3] cycloaddition

of organic molecules but not of aromatic compoutddur work
presented here on spectroscopic and crystallographic characteriza-
tion of the Mn(ll)-induced aromatic [3+ 3] cycloaddition is
second only to spectroscopic characterization of an aromatic [3
+ 3] cycloaddition by Severin and BoKnThe structural
elucidation of2g,-[Mn(hfac),-H,0],-CH,Cl, would help shed light

on the mechanistic detail of Lewis acid-catalyzed cycloaddition
and free-radical reactiorg.

ature was increased to room temperature. Whereas the one- pimerization was also observed for the chlorine derivatiye

dimensional ferrimagnetic complex [Mn(hfac)g], is a kinetic

under similar conditions, an2k-[Mn(hfac),*H,O],-CH,Cl, was

product and precipitates out of the solution at the earlier stage of characterized crystallographically by X-ray structure analysis in

the reaction, the yellow crystal @,-[Mn(hfac),:H,O],:CH,Cl,
appears to be a thermodynamic product.

Another interesting feature of this work is the liberation of
dimer ligand2g, free from manganese ions. When 540 mg (0.314

mmol) of 25, [Mn(hfac),-H,0].-CH,Cl, was dissolved in 20 mL
of Et,0O and the solution was stored aB0 °C, a white powder
of 2g,+2H,0 [150 mg (0.216 mmol, 68.8%)] free of Mn(hfac)
precipitated out in 30 min (Scheme & Bpectroscopic data on
2g; are in good agreement with its structdr&bsorptions at 317
nm are assigned to the—s* transition for the G=N chro-
mophores. The spectrum 2§, in CH,ClI, is time-dependent and
converted eventually to that of monomeric biradiggl (7—m*

our preliminary work. The characterization of free benzene dimer
derivative2c; is now in progress.
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process 0Dg, into two molecules oflg, is very clean. The two

water molecules of hydration appears to be crucial for the stability
of 2,-2H,0; it is stable in water at 100C but starts to decompose

by dissociation even at78 °C in CH,Cl, when dehydrated by
molecular sieves.
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