
 

 

PLEASE SCROLL DOWN FOR ARTICLE

This article was downloaded by:
On: 24 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

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

POLARIZED SPECTRA OF THE TRIGONAL BIPYRAMIDAL CoNP3Br
CHROMOPHORE
Ivano Bertinia; Mario Ciampolinia; Luigi Sacconia

a Istituto di Chimica Generale ed Inorganica dell' Università di Firenze, Florence, Italy

To cite this Article Bertini, Ivano , Ciampolini, Mario and Sacconi, Luigi(1971) 'POLARIZED SPECTRA OF THE
TRIGONAL BIPYRAMIDAL CoNP3Br CHROMOPHORE', Journal of Coordination Chemistry, 1: 1, 73 — 74
To link to this Article: DOI: 10.1080/00958977108070746
URL: http://dx.doi.org/10.1080/00958977108070746

Full terms and conditions of use: http://www.informaworld.com/terms-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, loan or sub-licensing, systematic supply or
distribution in any form to anyone is expressly forbidden.

The publisher does not give any warranty express or implied or make any representation that the contents
will be complete or accurate or up to date. The accuracy of any instructions, formulae and drug doses
should be independently verified with primary sources. The publisher shall not be liable for any loss,
actions, claims, 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 material.

http://www.informaworld.com/smpp/title~content=t713455674
http://dx.doi.org/10.1080/00958977108070746
http://www.informaworld.com/terms-and-conditions-of-access.pdf


J. Coord. Chem.. 1971, Vol. 1, pp. 73-74 @ Gordon and Breach Science Publishers Ltd. 
Printed in Woking, England 

SHORT COMMUM%ATIONS 
Polarized Spectra of the Trigonal Bipyramidal CoNP3Br Chromophore 

IVAN0 BERTINI, MARIO CIAMPOLINI, and LUIGI SACCONI 
Istituto di Chimica Generale ed Inorganica dell' Universitd di Firenze, Via J. Nardi 39, 50132 Florence, Italy 

(Received October 5 ,  1970) 

The electronic spectra of high-spin pentacoordinate 
cobalt(I1) complexes have been tentatively assigned 
on the basis of a ligand field A 
controversy has arisen about the assignment of the 
spectrum of a typical chromophore, CoN4Br, 
having strictly C3, symmetry in the compound 
[CoBr(Me6tren)]Br, where Me6tren is 
N[CH2CHzN(CH3)2]3. This spectrum shows four 
distinct bands well separated from charge transfer 
bands at 5.7,12.3, 16.1 and 19.2-19.8 k K 4  Ciampo- 
lini and BertinP assigned these bands to transitions 
from the 4A2(F) ground state to the 4E(F), 4E(F), 
4A2(P), and 4E(P) excited states whereas Wood3 
assigned the second band to a spin forbidden tran- 
sition, the third band to a transition to the 4E(F) 
level and the last band to the two transitions to the 
highest two levels. Because of the cubic symmetry 
of the crystal lattice of this comp~und,~  polarized 
spectra were of no aid in deciding the correct 
assignment. 

FIGURE 1 Spectra of [CoBr(NP3)]PF6: A, polarized 
along "a" direction; B, polarized along "b" direction; C, 
unpolarizated reflectance spectrum. The D curve is the 
reflectance spectrum of [CoBr(Mytren)lBr. 

In this communication additional clarifying data 
are reported concerning the polarized spectra of 
the chromophore CoNP3Br in the compound 
[COB~(NP~)]PF~,~ where NP3 is 
N[CH2CHzP(C6H,)z]3, which has essentially C30 

The trigonal bipyramidal structure of 
this chromophore is distorted toward a tetrahedron 
in that the cobalt ion lies below the P3 plane, the 
N-Co-P angle is less than 90" and the Co-N dis- 
tance is larger than u ~ u a l . ~ . ~  The polarized spectra 
on single crystals of this compound have beem 
obtained with a Unicam SP 700 spectrophoto- 
meter9 and are reported in Figure 1 together with 
the reflectance spectrum.l0 The reflectance spectrum 
of the [CoBr(Me6tren)]Br complex is also reported 
for comparative p~rposes .~ 

The spectrum of the former complex consists 
of four well resolved bands at 5.7, 10.0, 13.3, and 
17.5 kK.6 Their polarization is quite clear. The 
bands at 5.3, 9.6, and 17.2 kK are polarized in the 
same direction while the band at 13.0 kK is 
polarized perpendicularly.1O By comparison with 
the calculated polarization, the only possible 
assignment is that shown in Table I. Given the 
close similarity of this spectrum with that of the 
CoN4Br chromophore, the assignment of the bands 
for this complex must also be the same. This 

TABLE I 

Polarized spectral data for the [coBr(NP3)]PF6 compound 
~~~ __ 

Absoption Transition Expected Relative 
maxima Polarization direction 
(kK) of 

polarization 
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supports the assignment proposed by Ciampolini 
and Bertini2 

The most significant difference between the 
spectra of the chromophores CoN4Br and COW, 
Br is a red shift of the bands of the latter complex 
in respect of those of the former one. This is well 
accounted for by the tetrahedral distortion of the 
CoNP3Br chromophore. In fact tetrahedral com- 
plexes with C,, symmetry are known to have a 
compressed d-d spectrum (until 16 kK) and the 
bands have been found to have the same polariza- 
tion properties." 
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