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ABSTRACT

The template synthesis of diacetyl or benzil and 1-amino-5-benzoyl-
4-phenyl-1H-pyrimidine-2-one in the presence of Fe(Ill) and Cr(III)
results in the formation of acyclic complexes of the types [ML'X,]X,
[MLX,]X, and [Fe>(L"),Cl4]CL - H,O, where M = Fe(III), Cr(III), L'
(benzyl derivative), or L2 (diacetyl derivative) are N,O,/ONO acyclic
ligands and X = Cl, NOj3). The complexes have been characterized by
elemental analyses, molar conductance, magnetic measurements, IR,
and UV/VIS spectral studies.
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INTRODUCTION

There has been considerable interest among coordination chemists in
studying the synthesis, structures, magnetic, and biological properties of acyc-
lic and macrocyclic metal complexes."! =3 Template reactions lie at the heart
of macrocyclic or acyclic chemistry. Condensation reactions between dicarbo-
nyls and primary diamines have played an important role in the development
of synthetic acyclic and macrocyclic ligands and their metal complexes.'*>!
Furthermore, ligands containing heterocyclic rings are known to be biologi-
cally active.!®"®! Some study groups have reported the synthesis and charac-
terization of acyclic and macrocyclic metal complexes derived from «- or
B-diketones and various diamine compounds.'**'”! However, acyclic com-
plexes derived from more rigid molecules such as a- or B-diketones and
N-aminopyrimidine have not been reported so far. Several Schiff base
complexes of N-amino pyrimidine-2-one have been synthesized in our
laboratory.!'!-!2

In this paper, we report the preparation and characterization of mono-
nuclear and binuclear acyclic complexes with Fe(IIT) and Cr(III).

EXPERIMENTAL
Materials and Methods

MeOH, EtOH, BuOH, CHCl;, DMF, toluene, diethyl ether, n-heptane
benzil, and diacetyl were obtained from Fluka or Aldrich. The metal salts,
FeCl; - 6H,0 and Cr(NOs)s - 9H,0, were obtained from E. Merck. All solvents
were dried and purified before use. 1-Amino-5-benzoyl-4-phenyl-1H pyrimi-
dine-2-one were prepared as described previously.'*

Elemental analyses (C, H, N) were performed by using a Carlo Erba 1106
elemental analyzer. The IR spectra were obtained using KBr discs (4000—
400)cm ™' on a Bio-Rad-Win-IR spectrophotometer. The electronic spectra
in the 200-900nm range were obtained in DMF on a Unicam UV2-100
UV /Visible spectrophotometer. Magnetic measurements were carried out
by the Gouy method using Hg[Co(SCN),] as calibrant. Molar conductances
of the acyclic Schiff base metal complexes were determined in DMF at
room temperature using a Jenway model 4070 conductivity meter.

Preparation of the Schiff Base Complexes

1-Amino-5-benzoyl-4-phenyl-1H pyrimidine-2-one (0.582g, 2mmol)
was dissolved in 30 mL of n-butanol, and a solution of 0.1 mL (1 mmol) of
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diacetyl or 0.210 g (1 mmol) benzil in 20 mL n-butanol was added drop-wise
with continuous stirring. To this was added drop-wise a solution of 1 mmol of
the metal salt [FeCl;-6H,O (0.270g) and Cr(NOs3);-9H,0 (0.400g)] in
20 mL n-butanol with constant stirring and the mixture was boiled under reflux
for 3—6 hr. At the end of the reaction, the volume was then reduced to 10 mL
by rotary evaporation. The precipitated complexes were filtered, washed with
dry diethyl ether, followed by cold chloroform or ethanol, and dried in a
vacuum desiccator.

RESULTS AND DISCUSSION

The template condensation of 1-amino-5-benzoyl-4-phenyl-1H-pyrimi-
dine-2-one'"®! and benzyl or diacetyl in the presence of FeCls-H,O and
CrCl; - 4H,0 produced new tetradentate acyclic mononuclear or tridentate
binuclear metal complexes of the types [MLX,]X - nH,0 and [Fe,(L;),Cly]-
Cl, - H,O as shown in Figs. 1 and 2.

The newly synthesized Schiff base complexes are very stable at room
temperature in the solid state. The analytical data are in good agreement
with the proposed stoichiometry of the complexes. The colors, yields, melting
points, electronic, and IR absorption spectral data of all the compounds are
presented in Tables 1-3.

Infrared Spectra

Important IR bands of the acyclic complexes are given in Table 2. All
the acyclic complexes show a strong band in the region 1600—1625cm ™'

— R R —
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Figure 1. Scheme for the preparation of the acyclic Schiff base complexes (2)—(4).
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Figure 2. Suggested structure of the Fe(IlI) complex (1) of the ligand derived from
benzil.

attributable to the coordinated (C==N) azomethine group and indicating the
condensation of the carbonyls of benzil or diacetyl and the amino groups of
1-amino-5-benzoyl-4-phenyl-1H-pyrimidine-2-one. The spectrum shows
other bands at ~1660, ~3060, and 1580 cm”! assigned to v(C=0), the pyr-
imidine ring, and V(Ar-C=0-M), respectively.!'>'* The nitrate complexes
exhibit intense absorption bands at ~1515, ~1270, and 950-1020 cm™!
assigned to unidentate coordinated nitrate while free nitrate absorptions
appear!' at 1380-1400, 810-820, and 720-730cm '. In the chloro
complexes a band at ~400cm™ ' is observed which may be assigned to
the coordinated chloro group. The IR spectra of all the complexes show
absorption bands in the region 3200—3400cm ', indicating the presence of
water molecules. The spectra of all the complexes show two absorptions in
the far-infrared region at 427-460 cm~ ! and 500-524cm” !, which are
assignable to ¥(M—-N) and v(M-0), respectively.[m]

Electronic Spectra and Magnetic Measurements

The electronic spectral data for the compounds are shown in Table 3. The
spectra were recorded in DMF as solvent. In the spectrum of the N,O, tetra-
dentate and ONO tridentate acyclic Schiff base complexes, the band of
390 nm is attributed to the azomethine group of the free ligand 7 — 7* tran-
sition. The bands at 300-235nm are associated with the pyrimidine ring
m — 7 transition."""'*1%! In the spectra of the complexes, the band of the
azomethine chromophore 7 — 7 transition is shifted to about 330-
370 nm indicating that the imino nitrogen is involved in coordination to the
metal ion.

The magnetic moment values of the Cr(III) complexes are 3.90 and
3.68 B.M. which is in good agreement with the presence of three unpaired
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Table 3. Molar conductance, magnetic and electronic absorption spectral data of all
the compounds.

Am

Compounds Mot [B.M.] (Sem?mol ™ h Amax (nm) (g, M~ tem™h

1) 3.86 54.8 712 (21), 595 (38), 504
(89), 378 (3,540)

2) 5.86 30.6 705 (13), 594 (57), 510
(112), 365 (3,602)

3 3.90 30.1 595 (40), 468 (1,630), 380
(4,900)

4 3.68 25.6 610 (21),478 (1,700), 370
(5,200)

electrons. The electronic spectrum of these complexes exhibits two bands at
595-610 and 468—-478 nm assigned to A, — *Tag and Ay, — *Tyy (F),
respectively, suggesting an octahedral environment around chromium(III).
The magnetic moment measurements of the Fe(IlI) complex (1) shows a mag-
netic moment of 3.86 B.M. which is abnormally small and consistent with a
dimeric structure (Fig. 2), whereas the magnetic moment for the Fe(Ill) com-
plex (2) is 5.86 B.M. which is monomeric and high-spin at room temperature.
The electronic spectrum of these complexes displays three bands around 714,
594, and 505 nm, which may be assigned to the transitions 6A1g — 4T1g,
®Ajg — *Tog, and °Aj, — *A,,, E,, respectively. From the electronic and
magnetic studies, it is evident that the Fe(III) complexes possess a high-spin
octahedral configuration.!'>'”}

Conductivity

Molar conductance values of 107> M solutions (M = mol dm_3) of the
complexes in DMF are in the range of 25.6—54.8 Q™' cm?mol ' indicating
their slightly polar nature due to the electrolytic behavior of chlorine or
nitrate in all of the complexes.'"® The molar conductance values indicate
that complexes (2)—(4) have 1:1 stoichiometry whereas the [Fez(L1)2C14]—
Cl,-H,O complex (1) is formed in 1:2 ratio. The complexes (2)—(4)
include one additional chloride or nitrate anion. On the other hand, the
complex (1) includes two additional chloride anions. All of these complexes
are electrolytic in nature confirming the ionic nature of the chloride or
nitrate anions.

Copyright © Marcel Dekker, Inc. All rights reserved.
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CONCLUSIONS

From the above spectral studies and elemental analyses, the following

structures (Figs. 1 and 2) have been proposed showing the mode of chelation.
The Cr(III) complexes and the Fe(II) complex (2) are of mononuclear octa-
hedral configuration while the Fe(Ill) complex (1) exist in a binuclear
octahedral form.

10.
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