This article was downloaded by:

On: 23 January 2011

Access details: Access Details: Free Access
Publisher Taylor & Francis

Informa Ltd Registered in England and Wales Registered Number: 1072954 Registered office: Mortimer House, 37-
41 Mortimer Street, London W1T 3JH, UK

vomeeunene | Journal of Coordination Chemistry

Journal ) Publication details, including instructions for authors and subscription information:
COORDINATION http://www.informaworld.com/smpp/title~content=t713455674
CHEMISTRY

THE NUCLEAR MAGNETIC RESONANCE SPECTRA OF

ciie e | BISPHTHALOCYANINATOLANTHANIDE(TI)
3 L J . K. Kasuga* M. Tsutsui®
et AR * Department of Chemistry, Texas A & M University, College Station, TX

#
p
-
-
I
.
Fresee

To cite this Article Kasuga, K. and Tsutsui, M.(1980) 'THE NUCLEAR MAGNETIC RESONANCE SPECTRA OF
BISPHTHALOCYANINATOLANTHANIDE(III)', Journal of Coordination Chemistry, 10: 4, 263 — 264

To link to this Article: DOI: 10.1080/00958978008079873
URL: http://dx.doi.org/10.1080/00958978008079873

PLEASE SCROLL DOWN FOR ARTICLE

Full terms and conditions of use: http://ww.informaworld. conftermns-and-conditions-of-access. pdf

This article may be used for research, teaching and private study purposes. Any substantial or
systematic reproduction, re-distribution, re-selling, |oan or sub-licensing, systematic supply or
distribution in any formto anyone is expressly forbidden.

The publisher does not give any warranty express or inplied or make any representation that the contents
will be conplete or accurate or up to date. The accuracy of any instructions, formul ae and drug doses
shoul d be independently verified with primary sources. The publisher shall not be liable for any |oss,
actions, clainms, proceedings, demand or costs or damages whatsoever or howsoever caused arising directly
or indirectly in connection with or arising out of the use of this nmaterial.



http://www.informaworld.com/smpp/title~content=t713455674
http://dx.doi.org/10.1080/00958978008079873
http://www.informaworld.com/terms-and-conditions-of-access.pdf

20: 23 23 January 2011

Downl oaded At:

J. Coord. Chem., 1980, Vol. 10, pp. 263-264
0095-8972/80/1004-0263 $06.50/0

© 1980 Gordon and Breach Science Publishers, Inc.
Printed in Great Britain

THE NUCLEAR MAGNETIC RESONANCE SPECTRA OF
BISPHTHALOCYANINATOLANTHANIDE(II)
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(Received May 30, 1980)

The NMR spectra of bisphthalocyaninatolanthanide(Ill) complexes (La, Nd, Sm, and Eu) have been examined. An
effect of a macrocyclic-ring current and an induced shift caused by lanthanide(III) jons were discussed.

INTRODUCTION

NMR studies of phthalocyanine compounds have
been difficult for a long time because of their poor
solubilities.! Recently, using Fourier transform
techniques, Marks et al. reported some NMR results
of lithium, zinc, and uranyl phthalocyanines.
Lanthanide complexes such as acethylacetonato-
lanthanide(III) and its derivatives are also known to
be useful for NMR shift reagents.> We report here
NMR results of bisphthalocyaninatolanthanide
(La(III), Nd(1II), Sm(1IT), and Eu(lII) to study the
effects of a macrocyclic ring current of
phthalocyanine ligands and induced shifts caused by
lanthanide(III) ions on peaks of benzene ring protons
of the complexes.

EXPERIMENTAL

Samples used for NMR measurements were prepared
by the methods of Kirin et al. and Misumi et al.* The
purity of samples was verified by elemental analyses
and visible spectra. A deuteriodimethylsulfoxide
(DMSOQgs ) solution of the samples was refluxed for
ca. 30 minutes under argon gas, and the filtrate was

transferred into a NMR tube under argon atmosphere.

A Varian FT-80 spectrometer was used to obtain
spectra at 60°C.

RESULTS AND DISCUSSION

Since the synthesis of bisphthalocyaninato-
lanthanide(ITI) complexes was published,* many

+To whom correspondence should be addressed.
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studies on their properties have been reported.’ For
instance, the complexes show blue in polar solvents
such as methanol, N,N-dimethylformamide, and
dimethylsulfoxide, while they show green in
dichloromethane and chloroform.* A few ideas have
been reported to explain the color difference. ¢:9:¢
Previously, we reported that green bisphthalo-
cyaninatoneodymium(II) recrystalized from
dichloromethane is a radical species, PcNdPc which is
generated by abstracting imine hydrogen of a blue
Pc, NdH complex (Pc = phthalocyanine dianion).
Furthermore, a molecular structure of the green
bisphthalocyaninatoneodymium(I1I) complex was
analyzed; a neodymium(III) ion occupies a central
position between parallel, but staggered
phthalocyanine ligands.” A N Is X-ray photoelectron
spectrum was also obtained to verify the location of
acidic hydrogen—imine hydrogen in bisphthalo-
cyaninatoneodymium(III).” The data imply that
eight central nitrogen atoms are chemically equivalent
to each other, and thereby acidic hydrogen does not
bind strongly to any of the nitrogen atom in the
complex, consistent with Kirin’s model which has a
weak intermolecular hydrogen bond,

PcNdPc< ;1 PeNdPe.*® We studied a FT-NMR of

bisphthalocyaninatolanthanide(III) to verify the
behavior of acidic proton of the complex, but it

could not be detected. Figure 1 shows the FT-NMR
spectrum of bisphthalocyaminatone odymium(IIl). .
On the basis of works of Lever and Marks, the lower-
field multiplet is assigned to a proton of a benzene ring
and the higher field one is assigned to § proton.!+?
FT-NMR results of bisphthalocyaninato-
lanthanide(III) (La, Nd, Sm, and Eu) and lithium and
zinc phthalocyanine complexes are shown in Table 1.
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FIGURE 1. NMR spectrum of bisphthalocyaninato- 2
nedymium(l1l) in DMSOq_ at 60°C. zo S \[
TABLE 1
! H NMR Data for Bisphthalocyaninatolanthanide(11l) and
Lithium and Zinc Phthalocyanine Complexest,t
Compound « proton 8 proton K L'a C'e P'r N'd S'm E'u
Pc, LaH 8.75 (16H) 8.10 (16H) FIGURE 2. Induced chemical shifts of « and g protons
Pc, NdH 6.90 (16H) 6.30 (16H) o,  proton; e § proton.
Pc,SmH 18.67 (16H) 18.34 (16H)
Pc,EuH 10.84 (16H) 9.03 (16H)
Pcli, §,? 9.38 (8H) 8.04 (8H)
PcZng,? 9.50 (8H) 7.94 (8H) ACKNOWLEDGEMENTS

1 Ft data in 6 (ppm). $All data in DMSOy, at 60°C.
§C,D, added 2% DMSOq . §C,D,. All peaks show
multiplets

Comparing of sandwich-type bisphthalocyaninato-
lanthanum(11I) complex with 1 : 1 type
metallophthalocyanine complexes, it can be shown
that the position of a § proton signal in the
lanthanum(IIT) complex is almost the same as those
of normal-type complexes, while the position of ¢
proton of the lanthanum(1II) complex shifts to the
higher magnetic field (Table 1). This shift is the result
of shielding of a protons belonging to one macrocycle
by the benzene ring current associated with the other
macrocycle. Since the two multiplets have the same
general outline as in the 1 : 1 type compound, it is
apparent that both a protons of the benzene ring

are affected by equal shielding, consistent with the
fact of the staggered arrangement of the two
phthalocyanine ligands. The induced shifts of a and §
protons of the complexes increase in the order

Nd < Eu < Sm (Figure 2).

It is interesting that the induced shift of bisphthalo-
cyaninatosamarium(Il) is much larger than those of
acetylacetonatosanarium(IIl) and its derivatives.3
Further studies on this point may be performed.

We are grateful for support of this work by the Office of
Naval Research (Grant No. 3210) and the Robert A. Welch
Foundation (Grant No. A420).
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