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‘A pseudo-base of pyridine’: A refutation 
A WELL known feature of the preparative chemistry of 
co-ordinat ion complexes is their tendency to crystallize 
as acid salts. For tetrakidpyridine) complexes of PtIV 
this has been known for nearly a century. 
lists not only trans-[Pt(py),Cl,] [NO,],*H,O but also 
trans-~Pt(py),C1,][N0,],~2HN0,*2H20, both of which 
were prepared in 1886.2 In  agreement with this, Grin- 
berg et al.,, during the preparation of the pure anhydrous 
trans-[Pt(py),Cl,][NO,],, found it necessary to wash the 
crude p~oduct  ‘. . . until there was no acid reaction to 
methyl orange (a long time !) , . . .’ 

Recently, aqueous solutions of a trans-LPt ( ~ y ) ~ C l , ] ~ +  
nitrate (formula and analysis not given) have been 
reported4 to be acidic. The pH of a freshly prepared 
0.01 mol dm-3 solution is said to be 2.87 and this is taken 
as evidence for the formation of a pseudo-base of a co- 
ordinated pyridine. In an attempt to support this thesis 
the authors of ref. 4 have apparently misinterpreted the 
earlier work which clearly states that a millimolar 
aqueous solution prepared from pure trans-[Pt(py),Cl,]- 
[NO,],, on standing at  room temperature for 20 h,  both 
released about 0.94% of C1- and became acid. This 
earlier work also includes the explanation that this 
acidity (pH CLE.  5.1) arises from a substitution reaction of 
co-ordinated C1- by OH-. The much lower pH values 
observed by the authors of ref. 4 in aqueous solutions of 
their salt must therefore arise from an acid impurity. 
Thus, for example, 5% of the known HNO, adduct in an 
incoinyletely washed product will account for the data 
in ref. 4. 

The piesent refutation of the continuing attempts to 
apply the pseutlo-base hypothesis to describe the chenii- 
cal properties of aromatic amine complexes is par- 
ticularly significant a t  this time because recently aZZ the 
reported structural evidence for pseudo-base formation in 
solutions of both free and co-ordinated 2,2’-bipyridine 
and 1 , 10-plienanthroline has also been shown to be 
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GILLARD and WADEMAN reply. 
that ‘. . . trans-dichlorotetrakis(pyridine)platinum(Iv) 
nitrate, freshly dissolved in water, gives an acid solution, 
but no chloride ion is initially released.’ Earlier workers 
had noted the same peculiarity. 

Leonora and EvstafJeva,2 distinguishing between this 
nitrate and the nitric acid adduct (hydrogendinitrate) of 
the same cation, said, ‘. . . the pH of a 0.001 mol dm-, 
solution of [Pt(py),Cl,][H(NO,),j, is 3.10, whereas the pH 
of a 0.001 mol dm-3 solution of [Pt(py),Cl,][NO,], is 5.10 
(ref. 2).’  Their reference 2 is to a paper by Grinberg et 
al., Grinberg et aL3 had said ‘ The potentiometric 
titration of the tetramine [Pt(py),Cl,][NO,], is specially 
interesting; an amido-reaction by the equation 11.1 - * * R 

N-R- + H+ is ruled out for this substance.’ 
Furthermore, ‘ The great acidity of the salt [Pt(py)&l,]- 
[NO,], (the pH of a 0.001 mol dmP3 solution is 5.10) may 
be due either to the presence of outer-sphere association 
of the type [Pt(py)4C1,]2’ + OH- + {[Pt(py),Cl,]OH)+ 
with szibseqzicnt introduction of OH- into the inner 
sphere. . . 

We reiterate that fresh aqueous solutions of [PtL,C1,1- 
[NO,], (L = py or 4-methylpyridine) are acidic, and do 
not initiaZZy contain free chloride ion. Our equilibrium 
constants for addition of hydroxide to the cations agree 
fairly well with that calculated from the results of 
ref. 2. 

The existence of hydrogendinitrate salts of these 
pyridine complexes of the platinum metals is well known 
to us; indeed, we discovered the hydrogendinitrate ion 
as its rhodium( 1x1) salt, trans- [ Rh ( py)4Cl,] [ H (ONO,),] . 
In a further recent paper on hydrogendinitrates we re- 
examined the variously reported reactions of nitric acid 
with platinum-pyridine complexes and the existence of 
nitric acid adducts. 

The Letter from RImsted and Nord assembles the 
following facts and comments. (i) The existence of acid 
nitrates of co-ordination compounds. Yes, about half of 
these were discovered in our laboratory. (ii) The 
specific existence of these for tetrakis(pyridine)platinum 
complexes. Yes, this is discussed in ref. 5. (iii) The 
necessity to wash crude trans-[Pt (py),Cl,] [NO,], 
‘. . . until there was no acid reaction to methyl orange (a 
long time!) . . ., (iv) ‘. . . For- 
mula and analysis not given . . ..’ The formula is that in 
the reference given for the preparation, which we had 
no difficulty in following to  the letter. The analyses of 

We recently reported 

This is indeed necessary. 
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our product were (16th October, 1979; calculated values 
in parentheses): C, 33.5 (33.9); H, 2.85 (3.25); N, 
12.0 ( l l .9)yo.  Other properties (ix. and electronic 
spectra, thermogravimetric behaviour) were charac- 
teristic. (v) ‘. . . Misinterpreted the earlier work . . .’ 
(present ref. 3). See quotations above. (vi) ‘. . . all the 
reported structural evidence . . . s p u r i o ~ s . ~ ~ ~  ’ These 
refeiences 5 and 6 are concerned only with two com- 
plexes of platinum(I1) ; there is a good deal of structural 
evidence (including chiroptical spectra) on complexes of 
other metal ions (including octahedral ones), on which 
those papers offer no comment. 

‘. . . the link between one major 
branch of inorganic chemistry and a major branch of 
organic chemistry seems likely to offer useful explan- 
ations for many and varied phenomena in the highly 
important systems involving an N-heterocycle, a metal 
ion, and a nucleophile . . .’, despite such remarks as 
‘. . . the chemistry of this important and large group of 

We reiterate that 

complexes has been relegated (sic) to . . . the organic 
chemistry of the ligands.’ 
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