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Abstract

The reactions of [RuH(CO)Cl(PPh3)3] with N ;N 0-bis(salicylidine)-hydrazine (H2bsh) and N ;N 0-bis(salicylidine)-p-phenylene
diammine (H2bsp) in presence of KOH in methanol led in the formation of neutral mononuclear complexes with the formulations

[RuH(CO)(PPh3)2(L)] (L@Hbsh or Hbsp). These present the first examples where the ligands H2bsh or H2bsp provide only two of

its available donor sites for interaction with the metal centre. The complexes have been characterized by elemental analyses, FAB-

MS, IR, 1H, 13C, 31P NMR and electronic spectral studies. Molecular structure of the representative complex [RuH-

(CO)(PPh3)2(Hbsh)] have been determined by single crystal X-ray analysis.

� 2003 Published by Elsevier B.V.
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1. Introduction

During past couple of decades much attention has
been paid towards synthesis and characterization of

ruthenium (II) poly-pyridyl complexes because of their

interesting photo-physical and photochemical properties

and their potential use in various fields [1]. In this re-

gard, ligands that can serve as molecular bridges be-

tween metal centers and that also contain delocalized p
electron system have drawn special attention [2]. Be-

cause of our interests in this area we have examined
reactivity of pyridyl azine ligands with metal complexes

under varying conditions and have shown that the N2

diazine linkage in pyridine-2-carbaldehyde azine offers

several possible mononucleating and binucleating

modes due to flexibility of the N–N single bond [3].

Literature survey further revealed that there are only a

few reports dealing with the closely related N2O2 donor
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Schiff�s base ligand N ;N 0-bis(salicylidine)-hydrazine
wherein, the flexibility of N–N may offer several modes

for interaction with the metal ions and their complexes.
At the same time structurally characterized complexes of

H2bsh are rare, and in the known complexes it adopted

trans configuration [4]. As the ligand possesses four

donor sites in the form of two oxygen and nitrogen

donor atoms, it can act as mono, bi, tri and tetradentate

ligand. In general, it interacts with the metal center

through both of its bis-chelating O, N donor sites

leading to the formation of binuclear complexes. There
are no reports dealing with the complexes of H2bsh in

which, it interacts through only one of its O, N donor

sites to form mononuclear complexes. We have suc-

cessfully isolated and structurally characterized mono-

nuclear complex of the second category from the

interaction of the hydrido carbonyl complex

[RuH(CO)Cl(PPh3)3] with H2bsh. Also, we have iso-

lated mononuclear complex resulting from interaction
of [RuH(CO)Cl(PPh3)3] with closely related ligand

H2bsp under analogous reaction conditions.
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Fig. 1. Molecular structure of the complex 1.
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2. Results and discussion

We report herein, formation of new mononuclear

complexes [RuH(CO)(PPh3)2(L)] (Complex 1: L¼
Hbsh; Complex 2: L¼Hbsp) which were obtained in
quantitative yield by reaction of the [RuH(CO)

Cl(PPh3)3] with respective ligand in methanol in pres-

ence of KOH as shown in Scheme 1.

The complexes 1 [RuH(CO)(PPh3)2(Hbsh)] and 2

[RuH(CO)(PPh3)2(Hbsp)] were synthesized in excellent

yields and characterized by satisfactory elemental anal-

yses and spectral data [5]. The FAB MS, analytical and

NMR (1H, 1H–1H COSY and 31P) of the complexes
corresponded to their respective formulations. In the

electronic absorption spectrum of the complex 1 and 2

the MLCT transitions appeared in the visible region at

478 (15950), 450 (12300) nm while ligand-centered

transitions were observed at 338 (27550) and 355 (46220)

nm, respectively.

Analytical and spectral data of the complexes 1 and 2

corresponded to mononuclear complexes in which the
ligand H2bsh or H2bsp interacted with the metal centre

through only one of the O, N donor sites of the re-

spective ligand. Further, its authentication was achieved

by single crystal X-ray diffraction analysis of the repre-

sentative complex [RuH(CO)(PPh3)2(Hbsh)] [6]. The

molecular structure of the complex 1 (Fig. 1) shows that

the coordination geometry about the metal centre ru-

thenium is distorted octahedral and is completed by
N(1) and O(1) from Hbsh, P(1) and P(2) from the tri-

phenyl phosphine, C(15) from carbonyl group and H(1).

The N(1)–Ru(1)–O(1) angle is 83.89(11)� which sug-

gested inward bending of the salicylidine moiety and

smaller value of this angle as compared to that of ideal

value of 90� is probably the source of observed distor-

tion. The triphenylphosphine ligands are trans disposed

as indicated by the P(1)–Ru(1)–P(2) angle of 167.47(4)�.
The Ru(1)–P(1) and Ru(1)–P(2) distances are 2.3697(11)

and 2.3499(11) �A, respectively. These are essentially

equivalent and comparable to those in the other related

complexes [7]. The Ru(1)–C(15) bond length is 1.815(4)
�A, which is normal for Ru(II) carbonyls [8]. The Ru(1)–

H(1) distance in the complex cation is 1.27(4) �A and

is shorter than those found in the complex

[RuH(H2O)(CO)2(PPh3)2]
þ (1.7 �A) or [RuHCl(PPh3)3]

(1.7 �A), and in other related complexes [9].
Scheme 1.
The ligand Hbsh is essentially planar and the C(7)–

N(1)–N(2)–C(8) torsion angle is )166.1(4)�. The Ru(1)

to N(1) bond length is 2.219(4) �A. It is comparable to

other Ru(II) ammine complexes and closely related

polypyridyl complex [RuH(CO)(PPh3)2(g2-tptz)]BF4

[8a]. The Ru(1)–O(1) bond is 2.102(3) �A and is compa-

rable to those in other Ru (II) complexes [10]. The N(1)–

N(2) bond distance is 1.409(5) �A, it can be defined as

single bond and it is comparable with N–N bond length

in ligand H2bsh 1.386(9) �A [11]. The C@N bond lengths

C(7)–N(1) and C(8)–N(2) are essentially equal and are

1.287(5) and 1.282(6) �A, respectively and can be con-

sidered to have double bond character. The distance
between O(2) and N(2) which are intramolecularly hy-

drogen bonded, is 1.641(5) �A and is comparable to those

observed in analogous ligands which are thermochromic

and photochromic in nature [12].
3. Conclusion

The results reported herein are very promising with

regard to the synthesis of complexes having different co-

ordination modes of the ligand H2bsh. Further, it is well

documented that the phenolato oxygen atom canbe easily

displaced by anionic species and coordinating solvents.

Solvolysis of the latter kind is crucial in alkyne insertion.

Due to presence of available reactive sites (Ru–O bonds)

the complexes have the potential of displaying rich in-
sertion chemistry. As N-salicylidine aniline and its de-

rivatives are known to show photochromism and

thermochromism, the complexes based on these ligands

could also find applications in this area. So far, we have

not looked into such possibilities. Follow up is in progress

to synthesize new complexes, to optimize conditions and

to look into reactivity and application of the resulting
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complexes from interaction of N ;N 0-bis(salicylidine)-hy-
drazine and closely related ligandsN ;N 0-bis(salicylidine)-
p-phenylene diammine and N ;N 0-bis(salicylidine)-p-bi-
phenylene diammine withmetal complexes under varying

conditions.
4. Supporting information available

Crystallographic data for the complex 1 have been

deposited with the Cambridge Crystallographic Data

Centre, CCDC No. 207465 in CIF format. Copies of
this information may be obtained free of charge from

The Director, CCDC, 12 Union Road, Cambridge, CB2

1EZ, UK (Fax: +44-1223-336033; e-mail: deposit@

ccdc.cam.uk or www://ccdc.cam.ac.uk).
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