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ABSTRACT
Some new mixed boron aryazo complexes were prepared from boric acid and arylazonapthols in excess acetic
anhydride. The analytical and spectral characterization studies of the bis (acetato) boron arylazonapthol derivatives,
(ACO)zB [OC10H6: NN(AI')] (AI = C6H5,0-CH3C6H4, p-CH3C6H4, p-OCH3C6H4, p-BrC6H4, p-C1C6H4 and p-FC6H4 )
show the formation of tetra-coordinated derivatives with a bi-coordinated azo ligand and terminally coordinated
acetato groups.
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INTRODUCTION
The chemistry of main group complexes with oxygen and/or nitrogen donor ligands has been actively
pursued and continues to be of interest due to the diverse applicability of these compounds '*. In the past
two decades there has been a growing interest in the study of boron complexes probably due to potential
utility in biomedical sciences and industry.”®
In the present paper the preparation and physico-chemical characterization of some bis (acetato) boron
arylazonapthol derivatives as shown in figure-1, has been reported.
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Fig.-1: Phenylazonaphthol complexes of boron
(X =H, 0-CHj;, p-CHj3, p-OCH3;, p-Br, 0-Cl, p-Cl, p-F).

A

Solvents were purified by distillation and solids by recrystallization using standard methods. Boron was
estimated as methyl boron and acetoxy group were estimated as acetic acid by titrating against standard
(N/10) sodium hydroxide solution !

EXPERIMENTAL
IR spectra (4000-400cm™) were recorded in KBr on SHIMA-DZU FT-IR 8400 spectrophotometer. NMR
data were collected on a JEOL FX 300 FT NMR spectrometer in CDCl; .
Arylazo napthols were prepared by the reported methods from the diazonizimun chloride of the respective
amines and 2- napthol *°.
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Bis (acetato) boron arylazonapthols were obtained by an equimolar reaction of boric acid with arylazo
ligands in excess acetic anhydride. The procedure for the synthesis of bis (acetato) boron
phenylazonapthol, (AcO),B[OC,;Hs:NN(CsH5)] is discussed all other derivatives were similarly prepared.
A boric acid (.1.) was dissolved in 20 ml. of acetic anhydride and a calculated amount of the azo ligand
(g) was added. The reaction mixture was refluxed for 8 hours and cooled to room temperature. The
precipitated obtained was filtered and was purified by crystallization from benzene: n-hexane (80:20).

RESULTS AND DISCUSSION
Arylazonapthols exist predominately in the azohydroxy tautomeric form and behave as behave as
bifunctional monodentate ligands *'°. The mixed ligand boron derivatives were prepared by the reaction
of of boric acid with arylazonapthols in excess acetic anhydride. The characterization data of the
complexes is given in Table-1.

Table-1: The Characterization Data of the Complexes

S.No. | Arylazo M.Pt. IR (cm™) NMR(ppm)
(OC) lH T lB
v(N=N) | v(B- v(C=0) | CH; Ar-CH; or | Ar-H
0) (Acetate) | Ar-OCH;

1. CgHsNN 159 1545 740 1275 2.04 - 6.86-8.08 7.32
2. 0-CH;C¢H,NN 147 1540 745 1280 2.01 2.33 6.82-8.07 7.33
3. p-CH;C¢H,NN 161 1535 745 1285 2.02 2.34 6.92-8.09 7.36
4, p-OCH;C¢H,NN 167 1540 745 1295 2.02 3.62 6.85-8.00 7.33
5. p-BrCcH,NN 191 1540 750 1280 2.03 - 6.84-8.01 7.40
6. 0-CICcH,NN 154 1545 750 1295 2.01 - 6.81-8.05 7.34
7. p-CICcH,NN 172 1540 740 1300 2.04 - 6.83-8.05 7.45
8. p-FCcH,NN 183 1535 745 1285 2.03 - 6.78-8.06 7.41

The ir spectra of the complexes shows a medium band 1545-1540 cm™ which has been assigned to a
v(N=N) vibration and the absence of v(O-H)/ v(N-H) vibration observed in the spectra of free ligands
~3100 cm-'. The sharp band ~1725 cm-' and medium intensity band ~1280 cm™ in the spectra of the
complexes has been assigned to the v(C=0) and v(C-O) vibrations of the terminal acetato groups'>. The
medium intensity bands at ~730 cm-' has been assigned to the v(B-O) stretching modes .

In the ir spectra bis (acetato) boron azopyrazolones intense bands at 1310-1380 cm™ characteristic for tri-
coordinated boron '* are absent. The spectra are consistent with the unidentate coordination of the acetate
groups and the formation of tetracoordinate complexes. The important peaks observed for the complexes
are given in Table-1.

In the 'H nmr spectra of the complexes aryl protons signals were observed at § 6.8 - § 8.10 and the N-
H/O-H proton signal observed in the spectra of the free azo ligands was not observed .The absence of
signal is due to the deprotonation of the ligands on coordination with boron. The -CH; proton signal of
the acetate group is at ~ & 2.04 and CH;- and ~OCHj; proton signals of the substituted methyl and
methoxy group in the azophenyl moiety in the complexes are observed at & 2.3-2.4 and & 3.7
respectively '>"°.The 'H nmr spectra of the complexes gives evidence for the formation of terracoodinated
complexes.

In the ''B NMR spectra of bis (acetato) boron azo derivatives in CDCI; with reference to BF;(C,Hs),0 the
boron signal was observed as a sharp singlet at~31.0 and is consistent with the tetra coordination of the
boron atom.'®

On the basis of the analytical and spectral data for the bis (acetato) boron phenylazonapthol
phenylazonapthol the formation of tetracordinated complexes with the plausible structure as shown in Fig.
-1 can be proposed.
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