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A yellow solid obtained by eluting with benzene containing 0.5%;
acetone was identified as 34 (~10%7 yield) by its infrared spectrum
and X-ray powder pattern.

2. With RhCI(CO)(Ph;P),. Attempted reaction as in method 1
gave unchanged carbonyl complex.

3. With RhCKCsHys).e To a stirred solution of the stilbene
ligand (0.25 g) in 30 ml of benzene was added 0.15 g of the cyclo-
octene complex. An orange-yellow solution formed immediately,
which was stirred at room temperature for 5 hr. Evaporation to
dryness at 15 mm gave a yellow residue of 34a, identified by its
infrared spectrum and X-ray powder pattern. The solid was
treated with sodium thiocyanate (0.52 g) in 30 ml of boiling acetone.
The orange crystals (0.25 g, 75 %) were identical (infrared, nmr, and
X-ray) with 36.

Rhodium(I) Complexes of Tri-p-tolylphosphine and Tri-m-tolyl-
phosphine. 1. RhCl{(p-CH;C:H.);P};. Treatment of u,u’-di-
chloro-bis(1,5-cyclooctadiene)dirhodium(I)*® (0.1 g) with (p-tol);P
(0.7 g) in 30 ml of boiling n-hexane under nitrogen gave initially a
yellow suspension which on refluxing gave a red precipitate. After
1 hr the solution was cooled to room temperature and evaporated to
ca. 15 ml at 15 mm; the red microcrystalline precipitate was filtered
and washed with n-pentane, yield 0.29 g (70%;). Anal. Calcd for
CeHeCIPsRh:  C, 71.9; H, 6.0; Cl, 3.4; P, 88, Found: C,
70.7; H,6.3: Cl, 4.4; P,9.1.

A similar reaction with (m-tol);P gave an orange precipitate
which was soluble in all organic solvents and could not be purified
from excess ligand.

2. RhCKCO){(p-tol)sP},(11). i. Treatment of RhCl{(p-tol);P};
(0.3 g) in 30 ml of benzene with CO at 25° (1 atm) gave a complex
identical with that prepared by Vallarino!® from [RhCI(CO).).
and the ligand.

ii., Hydrated rhodium(III) chloride (0.75 g) and (p-tol);P (4.5 g)

(59) J. Chatt and L. M, Venanzi, J. Chem, Soc., 4735 (1957).

in 150 ml of 2-methoxyethanol were heated under reflux in a nitro-
gen atmosphere for 6 hr. The solation was cooled to 0° and kept
at this temperature overnight. Yellow crystals of 11 (1.5 g, 68%)
were isolated. A similar reaction occurred in boiling 2-(2-me-
thoxyethoxy)ethanol to give an 86 % yield of crude product, 68 % of
recrystallized product.

3. RhCHCO){(m-tol)sP}, (10). i. An authentic sample was
prepared by treating [RhCI(CO).}; (0.25 g) in 10 ml of benzene with
(m-tol)sP (0.78 g). The crude product was recrystallized from 1:1
dichloromethane-ethanol and dried at 80° (10~ mm), »(CO) 1975
cm™! (Nujol).

il. The reaction was carried out as under 2ii; the product (88 %
yield of crude, 639 yield of recrystallized) was identical with that
obtained above.

Rhodium(I) Carbonyl Complexes of o-Tolylphosphines. Au-
thentic samples of 7, 8, and 9 were prepared from [RhCI(CO),)
in benzene and the ligand. Solvent was removed at 15 mm, the
residue washed with ethanol to remove excess ligand, and the prod-
uct recrystallized from benzene-ethanol [in the case of Phy(o-tol)P
and Ph(o-tol),P] or chloroform-ethanol [in the case of (o-tol);P].
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Ton in an Optically Active Solvent
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Abstract:

Received May 10, 1969

A stereospecific substitution reaction for the two chloride ligands in cis-dichlorobis(ethylenediamine)-

cobalt(II) chloride by an optically active solvent, 1,2-propanediol, has been observed. The study follows the
reactions of the optical and geometrital isomers of the complex when they are dissolved in a particular optical

isomer of the solvent.

Absorption spectra and circular dichroism data have been interpreted as showing the sol-

vent coordinated as a bidentate ligand with stereospecificity imposed upon the system by conformational inter-

actions.

In the past, much work has been done on the produc-
tion of optically active ions in solutions of optically
These effects have been named
asymmetric syntheses, asymmetric inductions, and
asymmetric transformations. Although these effects
have generally been observed in common solvents, some
interesting examples have been produced in optically
active solvents. Asymmetric inductions in metal com-
plexes have been demonstrated,!~? while asymmetric
syntheses in an optically active solvent have been ob-
served in a very limited number of systems.* One of

inactive complexes.

(1) B. Bosnich, J. Amer. Chem. Soc., 88, 2606 (1966).

(2) R. A. Haines and A, A, Smith, Can.J. Chem., 46, 1444 (1968).
(3) A. A. Smith and R. A, Haines, ibid., 47, 2727 (1969).

(4) B. Bosnich, J. Amer, Chem. Soc., 89, 6143 (1967).

these involved the observation of circular dichroism
activity in a solution of racemic cis-dichlorobis(ethyl-
enediamine)cobalt(IIT)  tetraphenylborate,  rac-cis-
[Co(en):CL]B(C¢Hs)s, in the optically active solvent L-
2,3-butanediol.* It was concluded from that study
that an antiracemization reaction was occurring with
the production of only one optical antipode of the com-
plex ion in solution. A subsequent paper® indicated
that the optically active species in solution was actually
a solvolysis product with the solvent acting as a uniden-
tate ligand. We wished to examine the reaction fur-
ther in a similar optically active solvent, l,2-propane-
diol, and to extend the study by using the optical and

(5) B. Bosnich and D. W, Watts, ibid., 90, 6228 (1968).
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Figure 1. Equilibrium absorption and CD spectra for racemic cis-

[Co(en),ClL]Cl in L(—)-1,2-propanediol.

geometrical isomers of the [Co(en).Cly}* ion, i.e., d-cis,
I-cis, rac-cis, and trans. Our results indicate the reac-
tion in solution is not an asymmetric synthesis, but is
actually a stereospecific substitution by the solvent
molecules for the two chloride ions in the complex.

Results
Complexes in L(—)-1,2-Propanediol. 1. Racemic
cis-[Co(en),CL]Cl. The reaction observed in solution

was essentially the same as that reported by Bosnich,*
and the peak wavelengths of the CD curve were vir-
tually identical with those obtained previously, with
slight differences in intensity. When racemic cis-{Co-
(en):CL]Cl is dissolved in L(—)-1,2-propanediol and the
reaction allowed to continue at room temperature, a
strong CD curve is observed in the visible region, as
shown in Figure 1. The curve first appeared within a
few hours after dissolution, but 4 weeks was required
for the solution to come to chiral equilibrium. Simul-
taneously, a change in the absorption spectrum was also
observed. A fresh solution of the racemic complex
gave a single peak at 534 mu, which shifted to 519 mu
during the course of the reaction. A shift of this mag-
nitude would indicate the presence of a ligand other than
chloride.

2.  A-(+)sse-cis-[Co(en);CL]Cl. The CD and absorp-
tion spectra of a fresh solution of this compound in
L(—)-1,2-propanediol are shown in Figure 2. Only
slight differences in intensity are observed using water
as solvent.® In L(—)-1,2-propanediol, the CD spec-
trum changed considerably with time, indicating a de-
finite change in absorbing species. After 1 day in so-
lution, the original negative CD peak at high wave-
length disappeared completely, and a new negative peak
started to form at ~550 mu. Approximately 5 weeks
was required for chiral equilibrium, with the peak values
for the final CD curve being those shown in Table I.
During this time, the absorption peak underwent a
shift from 534 to 516 mu.

(6) A.J. McCaffery, S. F. Mason, and B, I. Norman, J, Chem. Soc.,
5094 (1965).
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Figure 2. Absorption and CD spectra of a fresh solution of
A-(+)sso-cis-[Co(en),Cl;)Cl in L(—)-1,2-propanediol.

3. A-(—)sse-cis-[Co(en),CLICLl. The CD curve of a
fresh solution of this complex in L(—)-1,2-propanediol
was almost the exact mirror image of the curve shown
in Figure 2. This isomer was by far the fastest to reach
chiral equilibrium in this solvent and gave constant CD
values after 48 hr., The CD maxima are given in Table
I, and the absorption spectrum maximum shifted from
534 to 518 mu.

4. trans-[Co(en),CLICl. The limiting CD spectrum
observed for the cis complexes was also observed in this
case, equilibrium being reached after 2 weeks. CD
peak values are given in Table I. The absorption
spectrum changed during this time from one with two
peaks at 619 and 455 mu to one with a single peak at
518 mu.

Complexes in D(+)-1,2-Propanediol. In general,
the complexes in D-1,2-propanediol gave the mirror
image of the final equilibrium curves of the complexes
in L-1,2-propanediol after the completion of the reac-
tion. Table IT gives the CD maxima for each isomer.

It should be mentioned that the reaction was
also studied in D-1,2-propanediol using the hydrated
chloride salts of the complex cis-[Co(en).CL]CI- H,O.
The spectra for these compounds gave curves similar to
those of the anhydrous samples, but with much lower
intensities. In all cases the absorption spectrum
changed from that of the complex chloride salt to that
with an absorption peak at 518 mu.

The tetraphenylborate salt, racemic cis-[Co(en).Clz]B-
{CsH;)4, was also dissolved in D-1,2-propanediol to give
a direct comparison with Bosnich’s work.¢ The CD
spectrum observed was identical, within experimental
error, with that obtained using chloride as anion.
Hence, the effect is probably associated with the cat-
ionic portion of the molecule.

Complexes in Racemic 1,2-Propanediol. All solu-
tions prepared using racemic solvent showed no CD
activity after standing for 2 days. Under anhydrous
conditions, the violet cis isomers produced a green color
after a few hours, and spectral analysis indicated these
solutions contained over 959 of the trans isomer.

Smith, Haines | Stereospecificity of Dichlorobis(ethylenediamine)cobalt(1II)
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Table I, Circular Dichroism in L(—)-1,2-Propanediol
Racemic cis® A-(F)sso-cis® A-(—)sso-cis® trans®
A, mu CD A, mu CD A, mu CD A, mu CD
552 —0.83 554 —1.24 551 —2.29 552 —1.55
492 1.53 495 3.36 491 3.39 493 3.42
396 —0.85 3590 —1.82 390 —-1.73 390 —1.78
368 (sh) —0.69 368 (sh) —1.39 368 (sh) —1.25 368 (sh) —1.38
a [(Co(en)zClz]““.
Table II. Circular Dichroism in p(+)-1,2-Propanediol
Racemic cise A-(4)sso-cis® A-(—)sse-cis® transe
A\, mu CD A, mu CD A, mu CD A, mu CD
555 0.65 551 1.73 556 0.34 556 0.34
497 —1.05 491 —1.48 500 —-0.78 492 -0.26
412 0.60 408 1.06 400 0.42 401 0.31
371 (sh) 0.44 371 (sh) 0.73 374 (sh) 0.39 365 (sh) 0.23
2b 3 7° 13®
2 [Co(en),Cl;]*. ? Days required for chiral equilibrium.

When the cis isomers were put in racemic solvent which
also contained a small amount of water, the solutions
turned pink, with an absorption peak at 518 mu, sug-
gesting the presence of the same species as in the opti-
cally active solvents.

Various tests were performed in racemic solvent to
determine whether or not any chloride ions were coor-
dinated to the cobalt. A fresh solution of A-cis-[Co-
(en).CL,]Cl in racemic solvent was treated with AgNO,
solution and the AgCl was filtered off. Absorption
spectra taken before and after introduction of silver ion
showed a shift in the absorption maximum from 534 to
505 mu (possibly due to aquo- or nitrato-containing
species). An equilibrium solution of the same complex
in racemic [,2-propanediol gave an absorption spec-
trum at 517 mu, and after addition of silver ion and re-
moval of precipitate, this was observed at 516 mu. This
indicates no chloride ions are coordinated in the final
equilibrium species. This conclusion is supported by
conductivity titrations, which have given values from
2.6 to 2.8 for the number of chloride ions in solution at
equilibrium. Conclusive support is available from the
fact that the compounds racemic cis-bis(dimethylfor-
mamide) bis (ethylenediamine) cobalt(III) perchlorate,
cis-[Co(en)(DMF),] (ClO.);, and racemic cis-diaquo-
bis(ethylenediamine)cobalt(III)  nitrate, cis-[Co(en),-
(H:0):] (NO3);, when dissolved in L-1,2-propanediol, ex-
hibit CD spectra differing only in intensity from that of
cis-[Co(en).CL,]Cl at equilibrium. Moreover, the ab-
sorption spectra of these complexes change to give ab-
sorption peaks at 516 and 517 mu, respectively, in
L(—)-1,2-propanediol.

Unfortunately, the equilibrium species could not be
obtained in the crystalline state, although attempts were
made to precipitate the complex from various solvent
mixtures and by using high molecular weight anions, in-
cluding tetraphenylborate (B (CsH;).~) and hexabromo-
bismuthate (BiBry*~). Removal of the solvent from so-
lution caused a return to the dichloro compounds, gen-
erally as the frans isomer.

Discussion

The fact that the CD spectra in D- and L-1,2-propane-
diol were mirror images of each other indicates that the
equilibrium species present in the two solvents are exact

enantiomers. It is now quite certain that this com-
pound contains no chloride ion as ligand. This is
shown by the shift in absorption maximum, conductiv-
ity titrations, reactions using silver ion, and the fact
that the equilibrium CD and absorption spectra for cis-
[Co(en)(DMF),)*+ and cis{{Co(en),)H.0),]*+ in L-1,2-
propanediol were identical with those obtained for the
dichloro complex in that solvent.

The significance of water in the determination of the
final color of the solutions in racemic 1,2-propanediol
shows that it must play an important role in the reac-
tion. The water, however, cannot remain coordinated
to the cobalt atom in the equilibrium species since the
absorption spectra are inconsistent with the presence of
water as a ligand. Also, the new species must be one in
which stereospecificity is possible and molecular models
have shown that an aquopropanediol species should not
be stereospecific and therefore should not give rise to
any CD activity in the optically active solvents. It may
therefore be concluded that 1,2-propanediol is the only
ligand filling the coordination sites vacated by chloride.
It should be noted that infrared spectra of the optically
active solvents before use showed a very small water
peak at 1630 cm~!. The amount of water is also critical.
If too much water is present, the complex may react in
a nonstereospecific manner to yield aquo-containing
species, thus causing a quenching of the CD intensities.
This was observed for the hydrated cis-dichloro com-
pounds in D-1,2-propanediol where lower intensities for
the CD maxima were observed than for the anhydrous
salts. Alternatively, too little water present leads to
isomerization of the complex to the trans form as has
been observed in other alcohols.” This may have been
the case in Bosnich’s original work,* where the absorp-
tion spectra showed that a large proportion of ftrans
isomer was present.

The only stereospecific substitution reaction possible
is one in which the solvent molecule coordinates in a
bidentate manner. This would produce a molecule
closely analogous to the bis(ethylenediamine)propylene-
diaminecobalt(II1) ion, [Co(en),pn]*. Stereospecificity

(7) (a) D. D.Brown and C. K. Ingold, J. Chem. Soc., 2680 (1953); (b)
D. D. Brown and R. S. Nyholm, ibid., 2696 (1953); (c) B. Bosnich,
C. K. Ingold, and M. L. Tobe, ibid., 4074 (1965); (d) R. C. Brasted
and C. Hirayama, J. Amer. Chem. Soc., 80, 788 (1958).
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in propylenediamine-containing cobalt complexes has
been previously demonstrated,>~!! and the same argu-
ments apply in this case. Considering L-1,2-propane
diol, a five-membered ring coordination is possible with
the ring in the § (or k) or N (or k’) conformations.
Figure 3 shows the absolute configurations of L(—)-1,2-
propanediol (a) and the two conformations possible,
b and c. The ligand orients itself in the most thermo-
dynamically favorable form, that being the one in which
the methyl groupisequatorial. Inthe A-cis complex, the
most stable conformation will be A§éé, while for the A
isomer, the preferred conformation will be ASAN, where
the two ethylenediamine ligands are also in their more
stable conformation in both cases. For [Co(en),pn]®*,
the difference in energy between these two conforma-
tions has been calculated as being ~0.6 kcal/mol.® It
is reasonable to assume the energy difference in this case
will be of the same order of magnitude; the majority of
molecules should, therefore, be in the Ad6é form for L-
1,2-propanediol as ligand. Conversely, the favored
complex in D-1,2-propanediol solution would be ex-
pected to be cis-ANAN-[Co(en)(D-1,2-p/]*+. Since the
most stable configurations in the two solvents are exact
mirror images, the CD spectra should be exact mirror
images also. Allowing for a lower optical purity for
the p(4-)-1,2-propanediol compared with that for L(—)-
1,2-propanediol, this is indeed seen to be the case.

A band analysis of the CD spectra shows some inter-
esting features. For the A-cis-{Co(en).Cl]* ion, the CD
and absorption spectrum of which is shown in Figure 2,
the absorption band at approximately 530 mu is the
magnetic dipole allowed transition !A;; = Ty, in Oy
symmetry. For the C, symmetry of this ion, the upper
state has its degeneracy removed into two components,
giving rise to the transitions 'A — 'A, !B and ‘A — !B,
These correspond to the CD bands at 530 and 610 muy,
respectively.® In addition, the band at 410 mu is as-
signed as the 'A — 'A, 'B and 'A — !A transitions,
arising from 'A g — !T,,, which are also magnetic dipole
allowed for C, symmetry. When the compound is dis-
solved in L-1,2-propanediol, with the subsequent for-
mation of the A§88-[Co(en)s(L-1,2-p])]** complex ion, the
CD and absorption spectra change to those shown in
Figure 1. We assign the CD bands in this spectrum as
1A — !B for the 550-mu band and 'A — 'A, !B for the
500-mu band, where both transitions again arise from
the removal of the degeneracy of the 'A;; — T, transi-
tion on going to C, symmetry. The 400-mu CD band
contains the A — !A, !B and 'A — !'A transitions de-
rived from the 'A;, — !Ty, transition. This is in ac-
cord with the assignment of the absolute configuration
as A in L-1,2-propanediol. It is interesting to notice
that there are two CD bands under the first absorption
band in the equilibrium complex with approximately
equal intensities. This type of curve is most generally
observed for bis(ethylenediamine)cobalt(III) complexes
in which there are two monodentate ligands. A che-
lating ligand generally gives rise to a single CD band
under the first absorption band.

We conclude, therefore, that instead of an asym-
metric synthesis occurring in this solvent, there is very

(8) E. 1. Corey and I, C, Bailar, J. Amer. Chem, Soc., 81, 2620 (1959).

(9) F. P. Dwyer, T. E. MacDermott, and A, M. Sargeson, ibid., 85,
2913 (1963).

(10) Y. Saito and H. Iwasaki, Bull. Chem. Soc. Jap., 35, 1131 (1962).

(11) Y. Saito, H.Iwasaki, and H. Ota, ibid., 36, 1543 (1963).
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Figure 3. Stereochemistry of L(—)-1,2-propanediol (p/ = pro-
panediol).

stereospecific substitution taking place by the solvent
molecules for the Cl~ions. The similarity between the
CD spectra obtained here and those observed by Bos-
nich?indicate that an exactly analogous reaction occurs
in optically active 2,3-butanediol. In fact, the substitu-
tion reaction could also be occurring for other com-
pounds examined in that study, such as cis-dichlorotri-
ethylenetetraminecobalt(III) tetraphenylborate (cis-[Co-
(trien)CL]B(C¢H;)s) and trans-chlorohydroxobis(ethyl-
enediamine)cobalt(I11) chloride (trans-[Co(en).CIOH]CI,
for which the spectra are very similar to those observed
for the cis-[Co(en).Cl]B(C¢H;): complex in L(—)-2,3-
butanediol and to those obtained here using 1,2-propane-
diol. It should be emphasized that only the majority
of molecules are in the stereospecific form which gives
rise to the CD spectrum. Other forms, although less
favored thermodynamically, are almost certainly pres-
ent and could conceivably make a small contribution
to the CD.

Experimental Section

The compounds trans-[Co(en):CL,]Cl and cis-[Co(en),CL,]Cl- H,O
were prepared by the method of Bailar.!? The c¢is isomer was
resolved using ammonium d-a-bromocamphor-r-sulfonate to
precipitate the /-cis-dichlorobis(ethylenediamine)cobalt(IIl) d-a-
bromocamphor-r-sulfonate!? as the least soluble diastereoisomer.
The same procedure was used to prepare d- or A-(—)ss-cis-[Co-
(en):CL]Cl, except that ammonium /-e-bromocamphor-r-sulfonate
was used as resolving agent. The resolved compounds had [a]D
values of 4629 and —643°, respectively, as compared with the
previously obtained value of £660°.15 The hydrated cis-[Co(en),-
ClL]Cl salts were dried at 90° under vacuum to yield the anhydrous
compounds.

Racemic 1,2-propanediol was obtained from Fisher Scientific Co.
as propylene glycol (USP). Optically active p-1,2-propanediol
was purchased from Aldrich Chemical Co., Milwaukee, Wis,
([e]p 11.8 to 12.5°), while L-1,2-propanediol was prepared by Re-
search Organic/Inorganic Chemical Co. ([a]p 15.0°). An acid
impurity in the latter solvent was removed by adding sodium hy-
droxide, vacuum subliming the solvent onto a coldfinger and finally,
distilling the solvent to remove water, The optically active solvents
were recovered from solutions by vacuum sublimation onto a
coldfinger at liquid nitrogen temperature.

Absorption spectra were measured on a Beckman DK 1 spectro-
photometer, and ORD and CD measurements on a Durrum-
Jasco ORD-UV-5 spectropolarimeter.  Solutions were prepared by
weighing both solvent and solute into a weighing bottle and calcu-
lating concentrations on the basis of solvent density. The solu-
tions were all ~10™% M.

Racemic cis-[Co(en)s(DMF)))(Cl0,)s, where DMF = dimethyl-
formamide, was prepared by the method of Lantzke and Watts.16
The only modification was washing the complex with ice-cold

(12) 1. C. Bailar, Inorg. Syn., 2, 222 (1946).

{13) Much confusion has arisen from this nomenclature, since the
complex named I-cis-[Co(en):CL:]JCl in the resolution procedure!l* is
actually A-(4)zge-cis-[Co(en):ClL]Cl.

(14) 1. C. Bailar, Inorg. Syn., 2, 224 (1946).

(15) F. P. Dwyer, A, M., Sargeson, and I. K, Reid, J. Amer, Chem,
Soc., 85, 1215 (1963).

(16) I. R, Lantzke and D. W. Watts, Aust, J, Chem., 20, 35 (1967),
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concentrated lithium perchlorate solution, ethanol, and ether and
drying by suction.

Anal. Calcd for [CO(en)z(DMF)z](CIO4)aZ
Cl, 17.05; N, 13.48,
N, 13.27.

C, 19.26; H, 4.85;
Found: C, 19.02; H, 4.93; Cl, 17.18;

Acknowledgment. The authors gratefully acknowl-
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Dissociation and Inversion of Platinum(I1) Complexes of
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Abstract: The effects of high KOH concentrations on nmr chemical shifts of ligand protons have been used to
determine the fractional extent of titration and pK,’s of weakly acidic N-H protons of several Pt(II) complexes.
For five methyl-substituted bipyridyl-ethylenediamine complexes, pK,’s range from 0.07K,, to 0.20K,, at » = 1.3.
For Pt(NH;3)»(N,N’-dmen)?* and Pt(NH;),(EDDA), pK. =% 0.01K,. For asymmetric complexes, rate constants
for OH-catalyzed inversion (ki.’) have also been determined by analysis of nmr line shapes as a function of pH.
Coupled with the pK, determinations, these data permit calculation of k; (=10%-108 sec™! at 30° for four com-
plexes), the rate constant for inversion of deprotonated complex. More limited temperature-dependence data
suggest that AH°y_g for the ionization of N-H for three complexes &~ AH®y,o, which requires that AH;.*, the
activation energy derived from the temperature dependence of k;,’, = AHy*, the activation energy for inversion

of deprotonated complex.

he increased acidity of N~H protons resulting from

coordination of nitrogen by a metal ion has been
recognized for a long time. Although for small highly
charged cations, including the proton, the increase in
acidity is sufficient to permit pK, determination by titra-
tion in aqueous solution, for N-H protons of Pt(II)
and Co(IIT) complexes of NH;, amines, and amino
acids, K, for the dissociation represented by (1) is gen-

N-H + H,0O ;;‘kli N:~ + H,0* (1)
-1
erally <10-'? so that such determinations are not
feasible.! Interest in the determination of pkK,’s of
these weakly acidic protons can often be traced to their
importance to the interpretation of kinetic data for basic
hydrolysis of metal complexes in terms of the SNICB
mechanism proposed originally by Garrick.2® How-
ever, our interest in the problem originated in our at-
tempts to interpret rate data for the inversion of Pt-
(NH;)(N,N’-dmen)?+ ¢ and Pt(NH;).(EDDA).> Since
inversion requires prior proton abstraction, the rate of
inversion of the deprotonated nitrogen species can be
obtained from the observed over-all rate of inversion
of the complex, derived from analysis of nmr line shapes,
only if the extent of dissociation is known.

Protonation equilibria in aqueous solutions have been
investigated extensively by nmr spectroscopy.®’ In

(1) For a more complete discussion of this subject and a table of pKy’s
and corresponding references, see F, Basolo and R. G. Pearson, **Mech-
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