O

(2) Solvate Isomerism or Hydrate Isomerism e 1R
ere and ionisation sphere, ty ¢
t

When w;_;(solvent) molecules are in
resulting isomers are calle te (or solvate) isomers.
bove interchange of ligands involving neutral solvate moleculey |
f which three are known: ,

This is a somewhat special case of the a
The best known example involves isomers of “chromic chloride hydrates” 0
0. These differ in their reactions

[Cr(H:0)6]Ch, [Cr(H20)sCIICl - H20 and [Cr(H20)4Ch]Cl - 2H2
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(3] LInRAgE 8O e e

It deals with ligands having two potentially ligating atoms that are capable of bonding through one typ
als e

¢ donor atom 0 the situation but a different donor atom in another complex
Q .

The first example of this type of isomerism was provided by Jorgense, Werner’s contemporary. His
method of preparation was as follows: :

NH HCi
[CO(NH3)5C1]C12 =y - L/t > “Solution A”

N ; ,»  Letstand in cold
Solution A = [(NH3)5CoONO]Cl, red
“Solution A” Test & Lt

Conc. HCI ? [(NH3)SCON02]C!2 Yellow

Jorgensen and Werner agreed that the differen.ce between the two isomers resides in the linkage of the
NO, group to the cobalt. The N-bonded (or “nitro”) structure was assigned to the yellow isomer and the
O-bonded (or “nitro”) structure to the red isomer on the basis of the color of similar compounds.

Murmann and Taube shg ed that on '°0 labeled nitrite complex may be caused to rearrange by heating.
In this process N0 '1};@4?80 is found even in the presence of excess nitrite, confirming that the reaction

is an inramoleculavfearrangement:
) 2+

18
i O :

[(NH;)5Co'SONOJ** — | (NH3)sCo < | > [(NH;)sCoNO'®0P*
\\\ N‘_‘O

Electronic Effects

The first thiocyanate linkage isomers were isolated after it was noted that the structures of cis -complexes
containing thiocyanate and either ammonia or phosphine were S- of N-!mkec!, respectively. The
hypothesis provided was that these isomers were more stable than the alternatives (ie.; S-bogded in tllle
phosphine complex, N-bonded in the ammine complex) because of the competition fgr n bonding o;plta ;
on the metal. The phosphine forms the best 7 bond and hence tends to monopolize the 7 bonatlengion
orbitals of the platinum, reducing the stability of the weaker sulfur 7 bond, hence tf.le thloqt/a;m 5
- bonds through the nitrogen atom. In the absence of competition for 7 orbitals (ammonia cannot 10

: : : : i . Basolo and coworkers
bond), the sulphur atom js preferentially bonded. Using this hypothesis as 2 baSIZ,l o e S ¢

attempted to find complexes in whi i dencies were balanced,
; , ich the m bonding tendencic Pd(NCS)2);
gz;h[ ‘;"mel‘s- Examples of the complexes thus isolated are [(® h3AS)2PS dgﬂé]’isg;};ﬁ)éongmd to
) N( PY)PA(SCNY,], [(bpy)Pd(NCS),]. In both cases, on warming, the >

3 n-‘bond_ing isomer, which is presumably slightly more stable.



