plane.® A strong band observed in the infrared spec-
trum of each compound in the region 1800-1900 ¢cm—?
is assigned to vc=c; and is indicative of considerable
Pt d7—C pr* (7 back-bonding).

By selectively decoupling the equatorial and axial
4-H protons it is possible to assign resonances due to the
3-H and 5-H protons on the pyrazolyl rings. The
3-H protons show considerable coupling to platinum-
195 (6-10 Hz) while the 5-H protons show a coupling
constant of less than 1 Hz.

The olefin complexes, II, with maleic anhydride,
dimethyl maleate, methacrylonitrile, crotonaldehyde, di-
ethyl fumarate, p-benzoquinone, and methyl acrylate
give the expected 'H nmr patterns with a coupling con-
stant between %Pt and the olefinic hydrogens of ~81
Hz. The nmr spectra are consistent with restricted
rotation of the olefin and constraint within the trigonal
plane. For the disubstituted ethylenes methacrylo-
nitrile and crotonaldehyde, two geometrical isomers
were observed in the ratio 1:1. However, the room
temperature nmr spectrum of the methyl acrylate com-
plex showed the presence of two isomers IV and V in

(_\N CHa cozcna (_\N

()/ /Il)t_// , (\ N/Tt A CO,CH,
HB/ N\/(Nj HB N@

v A

the ratio of 2: 1. The high-temperature nmr spectra of
IV and V exhibit two types of fluxionality. As the
temperature is raised the resonances of the pyrazolyl
rings coalesce to three peaks in the ratio of 1:1:1
(100°) which is consistent with rotation of the three
rings® about the C;, axis of the ligand. At 150° the
resonances due to IV and V converge as a result of
rotation of the olefin, presumably about the Pt-olefin
bond.’® On cooling the two isomers are again ob-
tained in the same 2: | ratio.

Pt(CH;)HB(pz)s] also reacts with tetramethyl- and
3,3’-dimethylallene to give III. All five methyl reso-
nances in the nmr spectrum of the (CH;);C==C==C-
(CH;): complex show coupling to %Pt with coupling
constants of 2.5, 8.5, 52.5, 70.0, and 72.0 Hz. The
nmr spectrum of the (CH;),C=C==CH: complex is
consistent with coordination of the allene through the
— C=CH; double bond.

The polymer Pt(CH;)HB(pz)s] is cleaved by carbon
monoxide to give the five-coordinate complex Pt(CH;)-
[HB(pz)s](CO). However, unlike the complexes de-

(7) If the acetylene were rotating or perpendicular to the trigonal

plane the two equatorial pyrazolyl rings would be equivalent.
(8) A single-crystal X-ray structure of the analogous five-coordinate

CH,

(CH,);As _CF,

\f|>t—,//

~
(CH,);As (lj1 cr,

complex shows that the acetylene is bonded in the trigonal plane; see
B. W. Davies, R. J. Puddephatt, and N, C. Payne, Can. J. Chem., 50,
2276 (1972).

(9) P. Meakin, S. Trofimenko, and J. P. Jesson, J. Amer. Chem. Soc.,
94,5677 (1972).

(10) B. F.G. Johnsonand J. A. Segal, J. Chem. Soc., Chem. Commun.,
1312(1972).
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scribed above the carbonyl compound is stereochem-
ically nonrigid at room temperature (i.e., the 'H nmr
spectrum shows the equivalence of the 3-H, 4-H, and
5-H protons), and we believe the fluxionality is due to
rotation of the pyrazolyl rings since %Pt coupling is
observed to both the 3-H and 4-H protons of the pyr-
azolylborate rings. A ‘‘tumbling” or associative—dis-
sociative exchange!! would necessitate loss of %Pt
coupling if intermolecular. The limiting low-tempera-
ture spectrum (~ — 120°) shows the expected pattern for
two equatorial and one axial pyrazolyl ring.

We are currently investigating the reactions of the
coordinated ligands toward insertion of the platinum
group into the C=C and C=C bonds!?*~** as well as
reactions of the coordinated allenes.

(11) S. Trofimenko, J. Amer. Chem. Soc., 91, 3183 (1969).

(12) H. C.Clark and R. J. Puddephatt, Inorg. Chem., 9, 2670 (1970).

(13) H. C. Clark and R. J. Puddephatt, Inorg. Chem., 10, 18 (1971).

(14) T. G. Appleton, M, H. Chisholm, and H. C. Clark, J. Amer.
Chem. Soc., 94,8912 (1972).

(15) D. W. Lichtenberg and A. Wojcicki, J. 4mer. Chem. Soc., 94,
8271 (1972).
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Proton Magnetic Resonance Confirmation of
Cis-Trans Isomerism in an Anjonic o Complex
Sir.

We wish to confirm and support the recent clarifica-
tion of the problem of cis-trans isomerism in 1:2 sym-
trinitrobenzene-sulfite ¢ complexes provided by Ber-
nasconi and Bergstrom.! Although there have been
many reports of 1:2 complexes like 1, which should
exhibit cis-trans isomerism,?8 until this recent kinetic
study! there was no strong evidence for such isomerism.
The complex 1 (X = SO;7) is particularly puzzling,
since its formation constant and pmr spectrum have
been determined,® and it has been isolated as a crystal-
line salt.® The reported pmr spectrums? is not in accord
with Bernasconi and Bergstrom’s recent results,? which
predict that both cis and trans isomers 1a and 1b (X =
SO;~) are of similar stability. Only two singlets were
observed at r 3.9 (2 H) and 1.4 (1 H) in a dilute solution
of sym-trinitrobenzene (TNB) in 0.8 M sodium sulfite,
where formation of the 1:2 complex is essentially com-
plete.’ Although both H, and Hy in 1a and 1b might
have identical shifts, it is most unlikely that Hq and H.
would also have identical shifts. It is difficult to under-
stand this discrepancy between the pmr and kinetic
data.

As a clarification, we report here the 100-MHz pmr
spectrum of a freshly prepared dilute solution of TNB
in saturated sodium sulfite solution (D:0O). At high

(1) C. F. Bernasconi and R. G. Bergstrom, J, Amer. Chem. Soc.,
95, 3603 (1973).

(2) M. R. Crampton and M. El Ghariani, J. Chem. Soc. B, 330
(1969).

(3) M. R, Crampton and V. Gold, ibid., 893 (1966).

(4) K.L.Servis, J. Amer, Chem. Soc., 89,1508 (1967).

(5) R.Fosterand C, A, Fyfe, Tetrahedron, 21,3363 (1965).

(6) R. Foster, C. A. Fyfe, P. H. Emslie, and M. 1. Foreman, ibid., 23,
227 (1967).

(7) M. R. Crampton, J. Chem. Soc. B, 1208 (1968).

(8) M. R, Crampton, ibid., 1341 (1967).

(9) R. A.Henry, J. Org. Chem.,27,2637(1962).
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field, singlet resonances occur at 7 4.2 and 3.9 ppm (in
a ratio of 45:55) for the sp? protons in the two isomers
of 1 (X = SO;7). At low field, singlets for the corre-
sponding nitronate protons occur at = 1.6 and 1.5
(45:55). The 7 4.2 and 1.6 resonances integrate for 2
H and 1 H, respectively, as do the » 3.9 and 1.5 absorp-
tions. The shift difference between the nitronate pro-
tons in these isomers is much smaller than that of the
corresponding sp® ring protons, as expected. The two
sets of absorptions, one for each of the isomeric struc-
tures in a ratio of 45:55, are clearly in accord with the
results of Bernasconi and Bergstrom.?

As we pointed out 2 years ago,™ it is likely that all
1:2 e-complex adducts can exist in isomeric cis and
trans forms. Determination of equilibrium constants
for such species by standard methods, i.e., Benesi-
Hildebrand or related procedures, must of course con-
sider this fact, since the electronic spectral character-
istics of these isomers are usually almost identical.
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Reactions of Pyridinecarboxylic Acids with
Eu®t(aq), Cr2*(aq), and V:t(aq). Selective
Reduction of the Carboxylic Group

Sir:

The few reactions of pyridinecarboxylates with
aqueous metal ions of low valence hitherto known in-
volve the pyridine ring.! Here we report on the selec-
tive reduction of the carboxylic group by Eu?*(aq),
Cr#t(aq), and V+(aq).

Usually, the reduction of the carboxylic group re-

(1) (a) J. B. Conant and A. W, Sloan, J. Amer. Chem. Soc., 45, 2466
(1923); (b) K. Wallenfels and M. Gellrich, Chem. Ber., 92, 1406 (1959);
(¢c) W. T. Bowie and M. Feldman, J. Phys. Chem., T1, 3696 (1967);
(d) E. M. Kosower, “Molecular Biochemistry,”” McGraw-Hill, New
York,) N. Y., 1962; (e) U. Eisner and J. Kutham, Chem. Rev., 72, 1
(1972).

quires vigorous conditions. It is interesting in this
respect, that even in the polarographic reduction of
pyridinecarboxylic acids there is no general agreement
among the various authors,? as to whether the observed
waves are due to catalytic discharge of hydrogen, to
reduction of the —CH==N— bond, or to the reduction
of the carboxylic group. In the systems reported here,
however, reduction of the carboxylic group does take
place readily under mild conditions, namely at room
temperature, in aqueous solutions acidified with HCl
or HClIO,4, under an inert argon atmosphere,

The consumption of Eu?t(aq) during its reaction
with isonicotinic acid can be followed by adding excess
Fe(Ill) and titrating the Fe(Il) amperometrically with
Ce(1V). The products of the reaction are Eu®t(aq)
and isonicotinaldehyde. The latter was isolated in the
form of its oxalate complex,® as well as in the form of
the complex with sulfur dioxide,* after precipitating
with Na;CO; and filtering out the europium ions.
The nmr spectrum of the organic product after reoxida-
tion by air was found to be identical with that of the
isonicotinic acid. The yield in excess isonicotinic acid
was determined by titrating the aldehyde with KMnO..
The stoichiometry corresponds to the overall reaction

COH CHO
N N

oMt + O + 9H* — 2M®* + O + HO (1)
N N

In a typical experiment for the determination of the
stoichiometry the initial concentrations were [Eu®*], =
0.2 M, [isonicotinic acid], = 0.6 M, and [HCI] = 2 M.

Isonicotinaldehyde was also obtained using chromous
and vanadous ions. It was isolated and identified as
described above. Trivalent chromium was precipitated
with alkali. During the neutralization a soluble red
complex between Cr(III) and the excess isonicotinic
acid is formed, which by further addition of alkali
turns into an insoluble green complex. From a reac-
tion mixture containing vanadous ion and an excess of
isonicotinic acid, isonicotinaldehyde was also obtained,
after precipitation of vanadium with alkali. The over-
all process with Cr*t(aq) and V2*+(aq) is also described
by reaction 1.

In solutions acidified with HCl or HClIO,, europous
ion was found to give isonicotinaldehyde faster than
chromous. The reaction with vanadous is overall
slower. Typically, in a solution containing 1 M
HCIO,, 0.07 M Eu?, and 0.11 M isonicotinic acid, the
reaction was completed in about 1.5 hr. In similar so-
lutions the reaction with Cr2t(aq) takes several hours,
whereas the reaction with V*+(aq) is even slower. All
three ions react faster at lower acidities. A detailed
investigation® indicated that the reaction between
chromous and isonicotinic acid proceeds in two time-
resolved one-electron transfer steps through formation
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