Is Nh3 A Strong Ligand

Ligand field theory It represents an application of molecular orbital theory to transition metal complexes.
These orbitals have the appropriate energy to form bonding interactions with ligands. Inverted ligand field
theory (ILFT) elaborates on LFT by breaking assumptions made about relative metal and ligand orbital
energies. Other complexes can be described with reference to crystal field theory. n-donors (such as I-),
the high field ligands are n-acceptors (such as CN— and CO), and ligands such as H20 and NH3, which are
neither, are in the middle Ligand field theory (LFT) describes the bonding, orbital arrangement, and other
characteristics of coordination complexes. A transition metal ion has nine valence atomic orbitals -
consisting of five nd, one (n+1)s, and three (n+1)p orbitals. The LFT analysis is highly dependent on the
geometry of the complex, but most explanations begin by describing octahedral complexes, where six
ligands coordinate with the metal €98f7cc702

Trans effect The analogous cis effect is most often observed in octahedral transition metal complexes. the
increase in rate of substitution of the trans ligand) follows this sequence: F—, H20, OH- &lt; NH3 &lt; py
&lt; Cl- &lt; Br— &lt; I-, SCN—, NO2—, SC(NH2)2, Ph— &lt; In inorganic chemistry, the trans effect is the
increased lability of ligands that are trans to certain other ligands, which can thus be regarded as trans-
directing ligands. It is attributed to electronic effects and it is most notable in square planar complexes,
although it can also be observed for octahedral complexes €98f7cc702

== Kinetic trans effect == €98f7cc702 The central atom or ion, together with all ligands, comprise the
coordination... e98f7cc702 From the late 1960s, a variety of... e98f7cc702 == Historical background ==
€98f7cc702 The discovery of the trans effect is attributed to Ilya Ilich Chernyaev, who recognized it and
gave it a name in 1926. e98f7cc702

Transition metal dinitrogen complex as a ligand in this compound was identified by IR spectrum with a
strong band around 2170-2100 cm—1. In 1966, the molecular structure of [Ru(NH3)5(N2)]CI2 Transition
metal dinitrogen complexes are coordination compounds that contain transition metals as ion centers the
dinitrogen molecules (N2) as ligands e98f7cc702

== First coordination sphere == €98f7cc702 Ammine is spelled this way for historical reasons; in contrast,
alkyl- or aryl-bearing ligands are spelled with a single m. Some ammine complexes have non-standard
names that use amine with a single m instead of ammine with two m in their standard names (see
examples). e98f7cc702 The dinitrogen complex trans-[IrCl1(N2)(PPh3)2] is made by treating Vaska's
complex with aromatic acyl azides. It has a planar geometry. e98f7cc702 Ligand field theory resulted from
combining the principles laid out in molecular orbital theory and crystal field theory, which describe the
loss of degeneracy of metal d orbitals in transition metal complexes. John Stanley Griffith and Leslie Orgel
championed ligand field theory as a more accurate description of such complexes, although the theory
originated in the 1930s with the... €98f7cc702 == History == €98f7cc702 The first preparation of a metal-
dinitrogen complex using dinitrogen was reported in 1967 by Yamamoto and coworkers. They obtained
[Co(H)(N2)(PPh3)3] by reduction of Co(acac)3 with AIEt20Et under an atmosphere of N2. Containing both
hydrido and N2 ligands, the complex was of potential relevance to nitrogen fixation. e98f7cc702 The first
coordination sphere refers to the molecules that are attached directly to the metal. The interactions
between the first and second coordination spheres usually involve hydrogen-bonding. For charged
complexes, ion pairing is important. €98f7cc702 The concept of octahedral coordination geometry was
developed by Alfred Werner to explain the stoichiometries and isomerism in coordination compounds. His
insight allowed chemists to rationalize the number of isomers of coordination compounds. Octahedral
transition-metal complexes... €98{7cc702 Metals and metalloids are bound to ligands in almost all
circumstances, although gaseous "naked" metal ions can be generated in a high vacuum. Ligands in a
complex dictate the reactivity of the central atom, including ligand substitution rates, the reactivity of the
ligands themselves, and redox. Ligand selection requires critical consideration in many practical areas,
including bioinorganic and medicinal chemistry, homogeneous catalysis, and environmental chemistry.
€98f7cc702 A partial spectrochemical series listing ligands from small A to large A is given below. (For a
table, see the ligand page.) €98f7cc702

Spectrochemical series CN— &lt; CO Examples of weak field ligands: H20, F—, Cl-, OH— Examples of
strong field ligands: CO, CN—, NH3, PPh3 Ligands arranged on the left end of this A spectrochemical
series is a list of ligands ordered by ligand "strength", and a list of metal ions based on oxidation number,
group and element. The splitting parameter is reflected in the ion's electronic and magnetic properties
such as its spin state, and optical properties such as its color and absorption spectrum. For a metal ion, the
ligands modify the difference in energy A between the d orbitals, called the ligand-field splitting parameter
in ligand field theory, or the crystal-field splitting parameter in crystal field theory e98{7cc702

== History == €98f7cc702 In addition to this kinetic trans effect, trans ligands also have an influence on
the ground state of the molecule, the most notable ones being bond lengths and stability. Some authors
prefer the term trans influence to distinguish it from the kinetic effect, while others use more specific
terms such as structural trans effect or thermodynamic trans effect. e98f7cc702

Coordination complex Many metal-containing compounds, especially those that include transition metals
(elements like titanium that belong to the periodic table's d-block), are coordination complexes. cis-
[CoCI2(NH3)4]+ trans-[CoCl2(NH3)4]+ fac-[CoCI3(NH3)3] mer-[CoCl3(NH3)3] Optical isomerism occurs
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when a complex is not superimposable A coordination complex is a chemical compound consisting of a
central atom or ion, which is usually metallic and is called the coordination centre, and a surrounding array
of bound molecules or ions, that are in turn known as ligands or complexing agents. identical ligands
€98f7cc702

Coordination sphere In hexamminecobalt(III) chloride ([Co(NH3)6]C13), the cobalt cation plus the 6
ammonia ligands comprise the first coordination In coordination chemistry, the first coordination sphere
refers to the array of molecules and ions (the ligands) directly attached to the central metal atom. The
second coordination sphere consists of molecules and ions that attached in various ways to the first
coordination sphere. complexes, ion pairing is important e98f7cc702

Coordination complexes are so pervasive that their structures and reactions are described in many ways,
sometimes confusingly. The atom within a ligand that is bonded to the central metal atom or ion is called
the donor atom. In a typical complex, a metal ion is bonded to several donor atoms, which can be the same
or different. A polydentate (multiple bonded) ligand is a molecule or ion that bonds to the central atom
through several of the ligand's atoms; ligands with 2, 3, 4 or even 6 bonds to the central atom are common.
These complexes are called chelate complexes; the formation of such complexes is called chelation,
complexation, and coordination. e98f7cc702 The bridging ligand could be virtually any entity that can
convey electrons. Typically, such a ligand has more than one lone electron pair, such that it can serve as an
electron donor to both the reductant and the oxidant. Common bridging ligands include the halides and the
pseudohalides such as hydroxide and thiocyanate. More complex bridging ligands are also well known
including oxalate, malonate, and... €98f7cc702 The spectrochemical series was first proposed in 1938
based on the results of absorption spectra of cobalt complexes. €98f7cc702

Ligand The nature of metal-ligand bonding can range from covalent to ionic. Furthermore, the
metal-ligand bond order can range from one to three. The In coordination chemistry, a ligand is an ion or
molecule with a functional group that binds to a central metal atom to form a coordination complex.
coordination chemistry, a ligand is an ion or molecule with a functional group that binds to a central metal
atom to form a coordination complex. The bonding with the metal generally involves formal donation of one
or more of the ligand's electron pairs, often through Lewis bases. Ligands are viewed as Lewis bases,
although rare cases are known to involve Lewis acidic "ligands" €98f7cc702

Transition metal complexes of N2 have been studied since 1965 when the first complex was reported by
Allen and Senoff. This diamagnetic complex, [Ru(NH3)5(N2)]2+, was synthesized from hydrazine hydrate
and ruthenium trichloride and consists of a [Ru(NH3)5]2+ centre attached to one end of N2. The existence
of N2 as a ligand in this compound was identified by IR spectrum with a strong band around 2170-2100
cm—1. In 1966, the molecular structure of [Ru(NH3)5(N2)]C12 was determined by Bottomly and Nyburg by
X-ray crystallography. e98f7cc702 == Nomenclature and terminology == €98f7cc702

Metal ammine complex Ammonia binds to almost all metal ions as a ligand, but the most prevalent
examples of ammine In coordination chemistry, metal ammine complexes are metal complexes containing
at least one ammonia (NH3) ligand. complexes containing at least one ammonia (NH3) ligand. Ammonia
binds to almost all metal ions as a ligand, but the most prevalent examples of ammine complexes are for
Cr(IIT), Co(III), Ni(II), Cu(II) as well as several platinum group metals €98f7cc702

The intensity of the trans effect (as measured by the increase in rate of substitution of the trans ligand)
follows this sequence: €98f7cc702 Ligands are classified in many ways, including: charge, size (bulk), the
identity of the coordinating atom(s), and the number of electrons donated to the metal (denticity or
hapticity). The size of a ligand... €98{7cc702 == Spectrochemical series of ligands == €98{7cc702

Inner sphere electron transfer forms kinetically inert bonds to its ligands. This observation implies the
intermediacy of the bimetallic complex [Co(NH3)5(p-Cl)Cr(H20)5]4+, wherein &quot;p-Cl&quot; Inner
sphere electron transfer (IS ET) or bonded electron transfer is a redox chemical reaction that proceeds via
a covalent linkage—a strong electronic interaction—between the oxidant and the reductant reactants.
Thus, inner sphere ET is rare in biological systems, where redox sites are often shielded by bulky proteins.
However, redox centers can consist of organic groups rather than metal centers. In inner sphere electron
transfer, a ligand bridges the two metal redox centers during the electron transfer event. Inner sphere
reactions are inhibited by large ligands, which prevent the formation of the crucial bridged intermediate.
Inner sphere ET is usually used to describe reactions involving transition metal complexes and most of this
article is written from this perspective e98f7¢cc702

Octahedral molecular geometry The octahedron has eight faces, hence the prefix octa. Examples of
octahedral compounds are sulfur hexafluoride SF6 and molybdenum hexacarbonyl Mo(CO)6. The term
"octahedral" is used somewhat loosely by chemists, focusing on the geometry of the bonds to the central
atom and not considering differences among the ligands themselves. the third is cis to the first two. A
perfect octahedron belongs to the point group Oh. fac-[CoCl3(NH3)3] mer-[CoCI3(NH3)3] Complexes with
three bidentate ligands or two cis bidentate ligands can exist as In chemistry, octahedral molecular
geometry, also called square bipyramidal, describes the shape of compounds with six atoms or groups of
atoms or ligands symmetrically arranged around a central atom, defining the vertices of an octahedron.
The octahedron is one of the Platonic solids, although octahedral molecules typically have an atom in their
centre and no bonds between the ligand atoms. For example, [Co(NH3)6]3+, which is not octahedral in the
mathematical sense due to the orientation of the N—H bonds, is referred to as octahedral e98f7cc702
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