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

iy ... |Journal of Coordination Chemistry
Journal o Publication details, including instructions for authors and subscription information:

COORDINATION

http://www.informaworld.com/smpp/title~content=t713455674
CHEMISTRY

MIXED IRON(IH) B-DIKETONATES
e e L A. A. Adimado? K. S. Patel®

* Department of Chemistry, University of Ibadan, Ibadan, Nigeria

To cite this Article Adimado, A. A. and Patel, K. 5.(1983) 'MIXED IRON(III) -DIKETONATES', Journal of Coordination
Chemistry, 13: 1, 79 — 82

To link to this Article: DOI: 10.1080/00958978308079757
URL: http://dx.doi.org/10.1080/00958978308079757

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
systemati c reproduction, re-distribution,

re-selling, loan 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/10.1080/00958978308079757
http://www.informaworld.com/terms-and-conditions-of-access.pdf

19: 58 23 January 2011

Downl oaded At:

J. Coord. Chem., 1983, Vol. 13, pp. 79-82 © 1983 Gordon and Breach Science Publishers, Inc.
0095-8972/83/1301-0079 $18.50/0 Printed in Great Britain

Note
MIXED IRONII) 3-DIKETONATES

A.A. ADIMADO? and K.S. PATEL
Department of Chemistry, University of Ibadan, Ibadan, Nigeria

(Received November 11, 1982)
INTRODUCTION

Although studies on kinetics and stereochemical rearrangement of some mixed
B-diketonate complexes of aluminium(IIl),!*> chromium(III) and cobalt(III)* have been
investigated, very sparse information is available on mixed iron(II) -diketonates.* In
order to throw more light on the bonding and structural aspects of trivalent metal
B-diketonates,>™” we have synthesized several new mixed S-diketonate complexes of
iron(III) and investigated their magnetic and spectral properties,

EXPERIMENTAL

The ligands 1-(2-thienyl)-1,3-butanedione (Htbd), 4,4,4-trifluoro-142-thienyl)-1,3-butane-
dione (Htftbd), 1-(2-furyl)-1,3-butanedione (Hfbd), 1-phenyl-1,3-butanedione (Hbzac),:
4 4 4-trifluoro-1-phenyl-1,3-butane-dione (Hbztfac) and 4.4 4-trifluoro-1-(2-naphthyl)-1,
3-butanedione (Htfnac) were obtained from Eastman Organic Chemicals Ltd. The
complexes prepared were of the type Fe[L, L_,] and FeLL'L" (wheren=1 or 2 and L,
L', L" are different §-diketones).

An aqueous solution (0.01 mol) of iron(IIl) chloride hexahydrate was immediately
buffered by adding Sg of sodium acetate trihydrate for every 100 cm?® of solution. The
buffered aqueous Fe(IIl) solution was stirred with an alcoholic solution of the mixed
B-diketones so as to maintain the metal/ligand ratio of 1:3. The product formed in each
case was filtered and washed with 10% ethanol and recrystallized from petroleum ether.
The recrystallized products were dried over phosphorous pentoxide in a vacuum desiccator.
All the chelates obtained are red in colour except those containing naphthy! rings which
appear darker but provide red solution in organic solvents. The complexes having three
different S-diketones are extremely hygroscopic.

Analyses of the compounds were carried out in the microanalytical laboratories of the
University of Ibadan and the results are summarized in Table 1. IR spectra were recorded
on a Perkin-Elmer model IR-577 spectrophotometer using KBr pellets (Table II) whilst
the magnetic moments were determined on a Gouy balance at 303K. The method used
for the electronic spectral measurements in chloroform solution has been described
elsewhere.®

RESULTS AND DISCUSSION

Whereas mixed S-diketone complexes of the type Cu(AB) have been reported® to exhibit
all the features present in the IR spectra of CuA, and CuB;, complexes, the FeL, L' and
FeLL, complexes do not strictly behave in the same manner. There is however a general

TTo whom correspondence should be directed.
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broadening of the bands in the 1600-1550 c¢cm™' region for all the complexes. This
broadening is due to strong multiple absorptions and hence a probable superimposition
of bands in this region. Comparison of the IR spectral data for the FeL,L' and FeLL;
complexes with their corresponding tris-chelates (FeL; and FeL3)*™” shows marked
differences for band positions between 1600 and 1500 cm'. However, the region below
600 cn'! appears to exhibit all the features present in the corresponding tris-chelates.

The electronic transitions reported in Table Il for the mixed chelates are similar to
those of the corresponding tris-chelates.

All the complexes have magnetic moments in the range 5.74-5.90 B.M. indicative of a
spin-free d° configuration except for Fe(bzac) (fbd) (tbd) and Fe(tfnac) (bzac) (tbd)
complexes, which have low moments of 5.32 and 5.57 B.M. respectively. This is possibly

TABLE 1
Physical and analytical data for the Fe(Ill) mixed g-diketonates.
% C % H % Fe HMeff.
(303K)

Compound M.P. ) Found  Calcd. Found Calcd. Found Calcd. B.M.
Fe(fbd), (bzac) 202-203  60.23 60.13 446 446 10.72 10.75 5.78
Fe(fbd) (bzac), 184-186 63.20 63.53 497 476 10.24 10.55 5.74
Fe(tbd), (fbd) 218-219 52.88 53.24 420 391 10.30 10.32 5.74
Fe(tbd) (fbd), 222-224  55.30 54,87 4.02 4.03 10.59 10.63 5.90
Fe(bzac), (tftbd) 70-72 56.79 56.12 3.79 3.70 9.20 9.32 s5.84
Fe(bzac) (tftbd), 78-80 47.24 47.37 2.53 2.60 8.44 847 587
Fe(bztfac), (tftbd) 94-96 46.88 46.88 3.60 3.64 7.79 7.79 5.80
Fe(bztfac) (tftbd), 128-129 43.57 43.78 1.96 1.98 7.50 7.83 5.90
Fe(tfnac), (tbd) 103-105 54.32 54.48 3.20 3.29 7.13 7.92 5.75
Fe(tfnac) (tbd), 78-80 54,94 54.97 3.35 3.38 8.22 852 5.75
Fe(tfnac), (bzac) 90-92 56.85 56.95 2.78 2.78 7.21 6.97 5.90
Fe(bzac) (fbd) (tbd) 204-206 58.33 58.33 453 433 9.85 10.43 5.32
Fe(tfnac) {bzac) (tbd) 58-60 58.70 58.86 370 3.71 7.84 8.18 5.57

TABLE Il

Some relevant infrared bands (cm™!),

Compound VasC-0 VasC—-C YM~0O Ref,
Fe(fbd), (bzac) 1583 1550 467,430 This work
Fe(fbd) (bzac), 1590 1550 458;427 This work
Fe(tbd), (fbd) 1571 1550 450; 432 This work
Fe(tbd) (fbd), 1583 1544 463;430 This work
Fe(bzac), (tftbd) 1592 1541 504;433 This work
Fe(bzac) (1ftbd), 1588 1542 550,458 This work
Fe(bztfac), (tftbd) 1588 1571 538; 444 This work
Fe(bztfac) (tftbd), 1592 1575 525;429 This work
Fe(tfnac), (tbd) 1574 1550 475, 429 This work
Fe(tfnac) (tbd), 1583 1567 475;417 This work
Fe(tfnac), (bzac) 1575 1550 $35;467 This work
Fe(bzac) (fbd) (tbd) 1588 1560 446;429 This work
Fe(tfnac) (bzac) (tbd) 1580 1562 470; 417 This work
Fe(fbd), 1598 1550 432; 360 5
Fe(bzac), 1595 1555 450;432 6
Fe(tbd), 1600 1570 468;430 7
Fe(tftbd), 1603 1575 465; 382 7
Fe(bztfac), 1600 1575 545,450 6
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as the result of weak antiferromagnetic interactions. These low magnetic moments and
the tendency of Fe(Ill) to achieve six-coordination suggest multinuclear Fe(III) centres
having two bridging f-diketone molecules. Such bridging is known'® to occur in the
species [L,FeOR],, where L is acetylacetone or dipivaloylmethane and R is CH;, C3H;,
i = C3H,, and which have alkoxide bridges.

ACKNOWLEDGEMENT

We thank the University of Ibadan for the award of a Senate Research Grant.

REFERENCES

D.A. Case and T.J. Pinnavaia, Inorg. Chem., 10,482 (1971).
1.T. Fortman and R.E. Sievers, Inorg. Chem., 6, 2022 (1967).
R.A. Palmer, R.C. Fay and T.S. Piper, Inorg. Chem., 3, 875 (1964).
M.M. Aly and A.M. El-Awad, Inorg. Chim. Acta, 38, 3 (1980).
K.S. Patel and A.A. Adimado, J. Inorg. Nucl. Chem., 43,1159 (1981).
A.A. Adimado, Ph.D. Thesis. University of Ibadan (1979).
K.S. Patel and A.A. Adimado, J. /norg. Nucl Chem., 42,1241 (1980).
R. Grobelny, B. Jezowska-Trzebiatowska and W, Wojciechowski, Bull. Acad. Pol. Sci. Ser. Sci.
Chim., 17, 285 (1969).
9. S.Guptaand L.J. Theriot, Inorg. Chim. Acta., 32, L79 (1979).
10. Chin-Hua, S. Wu, G.R. Rossman, H.B. Gray, G.S. Hammond and H.J. Schugar, Inorg. Chem., 11,
990 (1972).

©NOND B W



