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AB3TRACT

Chromatographic behaviour of individual fac- and
mer-igomer of Co(IIl) tris-chclate complexes with 1,2-
and 2,%1-nitrogonaphthols ig studied., Cheluting reagentg
in eluting mixtures with additives of carboxylic aclds
are retained more girongly than their complexes with
cobalt. The method of maglc square is used to gtudy the
process of fac gemer reversge igomerization under the
influence of photoirradiation and teunperature. The ap-
plication of the magic square method for identifica-
tion of atereochemical rigidity or nonrizidity of co-

ordination compounds ig shown to be possible,
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INTROUCTION

It was shown previously that under two-dimensional
chromatography with the preliminary UV irradiation be-
fore each of them there formg a square of four spots
of Z=- and E- or syn- and anti-igomers at vertexes for
the reverse-igomerizing organic compounds with multiple
bonds /1,2/. 3uch a mode was called a magic square and
it was uged for ildentification of reverse-isomerizing
compounds with - N = N =, >C = N— and >c = c< bonds
in mixtures with other organic compounds. Reverse 1igo-
merization is typical not only of the organic compounds
with unsaturated bonds but also of their chelate comp-
lexes with metals /3/. In particular, octahedral comp-
lexes may be lsomerized reversely both under the effect
of temperature and of photoirradiation / 3,4 /.

The tris-chelate octahedral complexes of nitroso-
naphthols with metals are characterized by sufficiently
high stability and high light absorption in the visible
gpectrum region,that permits using them in the analysis
of metal microquantities /5/.Besides, they are dissolved
well in weak-polar extractants.ln our opinion due to
these qualities nitrogonaphthol chelate systems may be
promiging for separation and determination of metals
by the method of liquid adsorption chromatography. The

studies on behaviour of trig-chelate complexes of nit~-

rosonaphthols with Co (III) in the thin layer have
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ghown that these coordinatively saturated compoundsg are
chromatographed as two spots correasponding to two geo-
metrical isomers / 6,7 /. The preparative separation by
the method of thin-layer chromatography (TLC) and in-
vegtigation of the complexeg by the high regolution

TH and 13¢ NUR methods made it possible to identify
unambiguously fac- and mer-configuration of thege igo-
mers / 7 /. When boiling the mixture of isomers of 1,2~
nitrosonaphtholate Co (III) and 2,1=-nitrosonaphtholate
Co (III) in toluene the effect of thermal isomerization
towards mer —~fac was obgserved in the work / & /. As it
wag mentioned in such caseg the isomerization msy occur
under the effect of temperature, photoirradiation and
other factors, and directions of tne processeg under
the action of various factors may be different. Such
effects, evidently, may lead to considerable changes in
the ratio of isomers in the process of thelr separation
and photometric detection and therefore to complexity
of the procedure for determination of metals as chelates
by meang of liquid adsorption chromatography. Thig wasg
the reagon for invegtigation of reverse igomerization
of tris-chelate complexes of Co (III) with nitrosonaph-
thols in solutiong ana in the adsorbed state under the
effect of various factors. The magic square method was

uged for studies of the isomerization procesges,
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EXPERIMEHTAL

The gynthesis of the cobalt (III) complexes under
study was realized according to the procedure / 6 /,
The ethanol solution of 1-nitroso-2-naphtiol (HL')

(1 g, 3 mol=eqv in 100 cm’) was poured by drops during
gtirring %o agueous solution of sodium hexaniirocobal-
tate (III) (0.8 g, 1 mol=-eqv in 100 cm3). After two-
hour stirring in the magnetic mixer the obtained gedi-
ment was separated in the filter and dehydrated at
60°C / 1 mm Hg. The complex of cobalt (III) with 2~-ni-
iroso~1-naphthol (HL") was obtained by the same way.

After synthegis the individual complexes were pu-
rified from nonreacted basic substances and by-products
on the column (@ = 3.4 x 36 em) filled with aluminium
oxide (L 40/250, neutral, Chemapol). Chloroform was
used as an eluent. The ratio of complex-sorbent was
1 : 500, The results of C, H, H-elementary analysis
correspond to the brutto-compogition Co ¢ ligand =
=1 1 3a

The preparative separation of igomers was conduc-
ted on the ground glagss plates of 200 x 200 mm size
with the silicagel layer (LS 5/40, Chemapol) contai-
ning 13% gypsum. Silicagel together with gypsum as =
binding agent was applied as agquecus suspension by
means of a device for applying thin layers to plane

plates. After drying the plates the layer thickness
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was 08 mms Before usage the plates were preliminary
washed with acetone, dried and eluted with mobile
phase,

After removal of the solvents vapours 2-3 ﬁl of
the saturated solution of the complex in chloroform
were applied as a strip to the plate by microsyringe,
The distance of the band from the plate ends was 1 cm,
After drying the plate was placed into the chromato-
graphic tank preliminary saturated with vapours of the
mobile phase and fthen it was subjected to chromatogra-
phy in the mixture of benzene : hexane : igopropasnol =
=95 : 10 : 5, As a result of separation two bands
were obtained, Then these bands were removed from the
plates and individual Igomers were extracted from the
sorbent by chloroform. The extract was evaporated in
the vacuum rotor evaporator RVO=64, By this method the
individual isomers of tris(1,2-nitrosonaphtholate)
Co(III) (CoL'B) were obtained. To separate isomers of
trig(2,1~nitrosonaphtholate Co(III) (CoL"B) the men-
tioned above column with saluminium oxide preliminary
saturated with chloroform was used. After introduction
of isomers into the column 200 ml of the mixture (hep=-
tane : chloroform : acetone = 7 3 2 ¢ 1) were passed
through the column with the subsequent elution of the
individual isomers with benzene,

The structure of the preparative isomers was es-

tablished by analyzing the 19C = PH} end 'HE MUR spe-
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ctra, The VH(200 MHz) and 1°C (50, 33 MHz) NMR spect-
ra of complexes in CDCl3 and (CD3>200 were recorded on
the CXP=200 pulse Purier-spectrometer vBruker". TMS
was used as an internal standard., The concentration of
the solutions was 1=32 weight %. Fige 1 represents the
NMR sgpectra of fac= and mer-isomers of CoL"B. Since the
fac~isomer due to the axis 03 has three equivalent che-
late cycles with ten maghetically nonequivalent carbon
atoms, then in the 17¢ - {_Hz} MR spectrum 10 lines
should be expecied, that in reality is observed for one
of the isomers (Fige 1b). In the spectrum of mer-isomer
CoL“3 (the axis 01) 30 carbon (3 sets) signals may be
expected theoretically due to different nature of three
ligands. As it is seen from Fig, la the spectrum of
this isomer congists of 30 lines, The same picture is
characteristic of the 1H MR spectra of CoL'3 isomers
depicted in Pig. 2. The highly symmetric fac-isomer hag
a gingle set of lines which evidences for equivalency
of three coordinated anions, In the case of low-symmet-
ric mer-isomer a get of three signals of equal intensi-
tys each responding to one of three ligands of the comp-
lex, is observed for isolated H3 and H8 protons,Thus,
peculiasrities of ths considered 13C - {?H} and 1H MR
spectra permitted unambiguously identifying fac- and
mer-structure of the individual isomers,
Isomerization of the synthetic mixture and of in-

dividual isomers in the thin layer was conducted under
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PPy

Figure 2. The 'H NMR spectra (200 iHz) in CDel 4
a) I-nitroso~2-naphthol; b) mer-isomer;

¢c) fac-isomer

the effect of photoirradiation and temperature on
"erck" N5721 (BDR) plates of 100x100 and 200x200 mm
size and on Silufol-UV 254 (GSSR) plates (150x150 mm),
Photoisomerization of the complexes in golutions was
performed by irradiating solutions of individual iso-

mers in toluene with the concentration of 0,05 mg/ml,
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The plates and quartz cells with solutions were irradi-
ated by visible light using the illuminator with fib-
rous light guide OVS-1 and lamp KGM 9-70 (the distance
from the light source of the object was 1-2 cm) and al-
so with UV light from lamp SVD~-120A (the distance to
the object ~ 10-15 cm), Thermoisomerization on plates
was performed in the vacuum drying cabinet LP-404/2 at
the pressure of 10™) mm Hg and temperature up to 200°C.
After the effect of temperature the plate was allowed
to stand in the fume hood for 5~6 hr before elution.
Chromatography was conducted in the rectangular tank
with saturation and 150 ml eluent, After chromatogra-
phy the plates were thoroughly dried,

Densitograms and electronic spectra of diffuse
reflection (DRES) were rccorded on spectrodensitometer
KiM-3 (Opton, BDR).The slit of 042-0,2%3¢5~14.0 mm size
(depending on the chosen spectrum range) was uged for
the scanning of plates, Thé recorder scale was 0,5 V,
sensitivity of the amplifier - 1 : 1, The analytical
wgvelengths for scanning were chosen from electronic
spectra of diffuse reflection received from spots of
fac-~ and mer-isomers of CoL'3 and CoL"3 and also of
HL' and HL", For these purposes the substances in the
quantity of O,SJQ;were applied by a microsyringe to the
plate "Merck" and then they were eluted in the toluene
~formic acid system., After drying the entire spe-

ctra of DRES were recorded., The view of the entire
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Pigure 3. Electronic gpectra of diffuse reflection:

a) HL'; b) fGOL'B; c) mCOL'3; d) HL";
T . A "
e) £CoL" 53 f) mCoL 3
1

spectra recorded with a step of 1000 cm™' is given in
Fig, 3o The absorption bands for the scanning of pla-
tes were chosen from the spectra recorded with a

200 cm"'1 stepe Their values are given in Table 1.

RESULTS ANLU DISCUSSION

As it was shown in introduction the nitrosoneph~

thol chelate systems may be rather promising for the
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analysis of metal mixtures as their chelate complexes
by the method of liquid adsorption chromatography. At
present this method is intensevely developed for other
chelate systems / 8y 9 / o The existence of geometri-
cal isomers for tris-chelate complexes of different
metals and in particular of fac- and mer-igomers of
CoL'3 and CoL"3 noticeably coumplicates the procesgs of
the liquid adsorption~chromatographic separation and
determination of metals in the thin layer., The men-
tioned fact resulted in necessity of detailed invegti-
gationa of chromatographic properties of individual
isomers and the effect of isomerization on analytical

behaviour of ColL', and CoL"B.

3

In the first place the Rf values were determined

on "iMerck" plateg for individual igomers of fCoL'B,

30 fCoL"3 and mCoL"BﬂeParated by the method of

the preparative thin-layer chromatography and for ba-

mCoL?

gsic chelate~forming reagents HL' and HL", The elution
wag performed in individual solvents following the ge-
ries described in / 10 / as well as in binary mixtures
with the ugse of a background solvent and polar additi-
ves to it in the quantity of 3-207% in such a way that
the Rp values should be within 0.1-0.9. The results

obtained are given in Tables 2 and 3. The analysis of
the data on chromatographic mobility in one-component

cluents (Table 2) permits concluding that the chelate-
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forming reagents HL' and HL" as well as their comple-

xes COL'3 and ColL"., are related to compounds of the

average polarity.Tiey are cluted by a group of solvents
with the Snyder polarity criterion g° egualled 0.3~
0.5« It ought to note that such an eluent as dichloro-
methane completely separates between themselves fac-
and mer-isomersg of CoL'3 and CoL"30 Disadvantage of
dichloromethane as an eluent is its instabillity
in time to different transformations. In this
case more polar components are accumulated and an in-
crease in the chromatographic mobility of spots as
well as a decrease in a degree of isomer geparation
are observed. Besides, in dichloromethane and alsc in
1,2-dichloroethane j~-nitrogo-2-naphtiol is eluted bet~
ween fac- and mer-isomers of its chelate with Co (XII).
The gpot of HL' with the washed-out froat overlaps par-
tially the zone of fac-isomer of CoL'30 Thug, all in-
dividual eluents presented in Table 2 do not permit
gseparating completely the six-component mixture (COL§ +
+ CoL"y + HL' and HL"). In order to obtain satisfacto-
ry separation of this mixture a search for binary elu-
ting mixtures was made. Toluene wag chosen as a back-
ground solvent and then ketones, acetates and other
polar solvents were added to it. The resultgs of selec-
tion of such systemsg are given in Table 3.

It should be noted that according to the chromg~-

tographic properties the ternary mixture HL' + fCob', +

3
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+ mCoL'3 differs consgiderably from that of HL" + fCoL§+
+ mCoL"B. Ag it wag indicated in discugsion of the data

from Table 2 HL' and one of the isomers (fColLt., or

3
mCoL'B) are a critical pair in the six-component sys=
tem, In thig connection geparation ol HL' and isomers
of its complex with Co (III) would be considered more
in detail. As it is geen from the Table an increase in
polarity of the additive in the binary mixture as com-
pared with elution in pure tolucnc lcadg to a gradual
decrease in mobility of HL' relative to it mer-igsomcr.
In this case conditions arc achieved when HL' 1g elu-

ted between fac- and mer-igomers of Col! for ins-

30
tance, in the mixture of toluene : HCOOH = 97 : 3. 4
subgequent increase in the formic acid content in this
mizture lowers mobility to a greater extent. In the
mixture of toluene : HCOOH = 94 : 6 the R, value for
HL' is already much lower than that for fac- and mer-
isomers of CoL'B. Ag to HL™ and fac=- and mer-isomers
of CoL"3 the 1IL" geparation from isomersg of CoL"3 ig
reached in any of the studied binary mixtureg. However,
in thig cage the effective separation between fac- and
mer-igomers may be obtained only in mixtures with He
acids (dichloromethane), alcohols (butanol-2) and car-~
boxylic acids ({ICOCH),

Thus, the toluene~HCOCH mixture in the volume ra-
tio of 94 : 6 is the most effective gystem which per-

mits not only separating all congtituents of the six-
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component gystem but also retaining gtrongly HL' and
HL" as compared to CoL'3 and CoL"B. Densitogram of the
test mixture separation in the fouand eluent is presen-
ted in Pig. 4a. Here the value of resolution, Rs’ for
fCoL', and mColL!

3 3
mCoL“3 - 1423+ Dengitogram of the gix-component mix-

ig 0.68, while for fCoL'g and

ture separation in dichloromethane is also presented
in the same figure. The Rs value was calculated from
densitograms according to / 11 /. As it has been indi-
cated a gatigfactory separation of the gix-component
mixture may be algao obtained in dichloromethane but asg
digtinct from the toluene : HCOOH mixture HL' ig eluted
in it between fac=- and mer-isomers, thus making the
ahalysis of chelates with the reagent excess difficult.

However, to separate the mixtures of CoL', and ColL"

3 3
igomers in the absence of HL' it is more convenient to
uge the purified dichloromethane becauge the elution
rate in it is higher as against fo the toluene : HCOOH
eluent and it is easier to remove it from the plates.
Due to it we have usecd dichloromethane for studies on
reverse igomerization of cowplexcse.

Using the data of Tables 2 and 3 it is possible to
conclude that the chromatographic behaviour of chelates
differs considerably from that of the chelating rea-
gentg, As 1t is known chromatographic mobility of sub-

gtances in the eluotropic gceries should increase /10/.
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Pigure 4. Densitograms of the six~component mixture of
HL' (I); HL" (2); £OoL', (3); mCoL', (4);
£CoL , (5); mCoL, (6) in eluents:

A) toluene : HCOOH = 94 : 6;

B) dichloromethane

This regularity ig kept for the CoL‘3 and CoL"3 comp -
lexes in the eluentg used, lowever, mobility of :[AL' and
HL" ligands ig not subjected to such a repularity.Thus,
vhen g° increnses the Rf velues for HL!' and HL" at.

first also become hisher and furtner they are maximal
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in diethyl ether. Then an insignificant rise of §X{H-acids)
leads to sharp changes in chromatographic mobility. This
effect is more considerable for HL" (Rf dropg from 0.9
to O.1)than for HL" (R, drops from 0.9 to 0.5). The ex~-
planztion to such an anomalous behaviour of HL' and HL"
mobility will be, probably, find in propertieg of their
chelate ring, i.e, in properties of intramolecular
(IHB) and intermolecular (IMHB) hydrogen bond formed by
NO and OH groups.

The existence of rotomeric equilibrium between
conformerg with IHB and IMHB is observed for solutions

of HL' in the work / 12 / :

"@@ + solv == “@@Mmm
H H
H H H H H R

A B

The use of golvents, being strong acceptors of hydrogen
bond, leads to a destruction of IHB of 1,2-nitrosonaph-
thol, to an increase in the transformation rate of

A & B as well as to changes 1n the population of con-
formerg, Conformer B having no IHB during solvation by
these solvents is stabilized more gtrongly and its con-
tent relative to that in nonsolvating media grows congi-
derably. The same equilibrium is obgerved in solutions
of 2,1-nitrosonaphthol ag well, the only difference

i1g that the moiety of conformer without IHB is much

higher here. The HL' and HL" molecules on the hydroxy-
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lated surface of silicagel consisting of nonpolar elu-
ents are adsorbed in a form of A with IHB producing,
evidently, ¥ -complexes with silanol groups. With an
increase in eluent polarity IHB breaks with the produc-
tion of stronger complexes at the expense of the forma-
tion of IMHB with silanol groups of the surface, [his
leads to a stronger retaining of chelating reagents.
Thus, instead of the expected rise of the Rf value with
an increase in the gsolvent polarity the Rf valueg for
HL' and HL" decrease. The similar behaviour of naphtho-
quinones hydroxy-derivatives was degcribed in / 13 /.
The authors congider that the abnormal changes in mobi-
lity in the eluotropic serieg is a diagnostic tegt for
chelating and nonchelating hydroxyl groups.

As to chromatographic behaviour of complexes no
abnormalities connected with the dependence of the Rf
values on the eluting ability of solvents are observed
for them., However, the procegg of chromatography of the
chelate complexes becomeg more complicated, that ig as-
gociated to a congiderable extent with the possibility
of reverse isomerization of the fac Z* mer type. The
effect of isomerization on the chromatographic behaviour
of the chelate complexes of CoL'3 and CoL"3 is studied
by the magic square method.for this purpose solutions
of the both complexes were appllied to one point and

chromatographed in dichnloromethane. [lhen they were ac-
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ted upon by temperature or irradiation with visible or
UV light and rechromatographed in the direction perpen-~
dicular to the previous one.The results obtained are
given in Figs 5B and 5C, Here in Fig.5A the result of
two-dimensional chromatography without an additional
action before the second elution ig presented.As it is
geen (PFig., 5A) the spots are arranged on a diagonal of
the square chromatographic plate. In the case depicted
in Fig. 5B one can observe two spotsg for each of the
complexes after the firgt chromatography.iechromatog-
raphy after photoirradiation showg that under the effect
of visible light each spot corregponding to individual
igomer divides into two spots.lThus, photoisomerization
cauges the formation of a figure with four spots at
vertexes. bvidently, fac-isomers were partially isome-
rized into mer- and mer- partially pagsed into fac-iso-
merg., In order to prove the authenticity of this fact
we have conducted not only identification on coinci-
dence of the Rf values but also measgurements of DRES

of substances which were obftained due %to isomerization.
Coincidence of DRES and the Rf valueg with the spectra
and the Rf valueg of CoL'3 and CoL"3 of fac=- and mer-
isomers will unambiguousiy evidence for identity of
thege compounds /14,15/. DRES of individual isomers
(Fig. 3) were obtained from the plate presented>in

Fig. SA. Bpectra of the compounds corresponding to spots
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gitograms for CoL'3 and CoL"B:

A) without the effeqt;

B) with vigible light irradiation;

C) temperature effect.
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with R. equalled the Rf values of fac-~ and mer-isomers

£
completely coincided by the location of the absorption
band maxima and the ratio of intensities with the spec-
tra presented in Fig. 3.

The reverge isomerization of trig-chelate comple-
xeg of CoL'3 and CoL"3 wasg observed not oanly under the
effect of visible light but also due to UV irradiation.
The effect after the first elution of UV light for 1 h
on plates with isomersg leads to the appearance of a
distinctly visible square after the second elution in
the perpendicular direction., It is impossible to pro-
long more than for 1 h the irradiation effect in the
UV region since most of chelate complexes are not elu-
ted after the irradiation.

Begides, we ‘have gtudied the possibility of iso-
merization for CoL'3 and CoL"3 complexes in solutions
with the use of irradiating the individual isomer so-
lutions in chloroform by vigible light and in toluene -
by UV light. After one-dimensional chromatography of
gpote applied to the plate of the irradiated solutions
the appearance of the gecond spot was observed for
basic fac~ and mer-isomers. The Rf values and DRES
of gpots made it possible to identify them asg mer-igo-~
mers in the case of basic fac- and ag fac-isomers in
the case of the basic mer-.

Thus, due to the studies conducted we have re-

vealed the phenomenon of reverse isomerization of
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Co (III) tris~-chelate complexes with 1,2~ and 2,1-ni-
trosonaphtholsg in golutions and on hydroxyl surface of
chromatographic plates with the silicagel layer under
the effect of both visible and UV light.

The revealed effectg of photoigomerigzation in go-
lutions and on the surface evidence for the poggibili-
ty of isomerization under the influence of temperature
which proceeds not only in solutions asg it was previ-
ously established in / 6 / but also on the surface.The
magic square obtained due to thermal isomerization is
given in Fig. 5C. In order to prevent oxidation and
decompogition of chelates we have conducted thermoiso-
merization on plates in vacuum at the pressure of
10~7 mm Hg. A comparison of peaks of fac- and mer-iso-
mexrs on dengitogramg of Figs 5B and 5C sghows that for
the game time of action (4 hs) a greater degree of
trangformations is observed in case of thermal iso-
merization than in case of photoisomerization. Thisg is
valid only for the temperature above 150°C, At lower
temperatures the productg of isomerization are not
observed on the gurface for the same time. Evidenily,
the reverse-isomerization rate is rather low at tem-
peratures below 100°C. A low rate of isomerization
under these conditions is typical of the solutions as
well. In MR experiments of 5 and 130 no signg of

ghifts of the fac = mer equilibrium or changes in its
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rate were observed when the temperature of the equili-
brium mixture in CDCl3 and (GDB)ZCO rose up to 60°C,

Thug, our sgstudies have revealed reverge isomeri-
zation of the fac = mer type for tris-chelate comple=
xeg of CoL'3 and CoL“3 in solutions and in the adsorb-
ed state on the hydroxyl surface of silicagel both un-
der the effect of photoirradiation and temperature. Ap-
plication to the plate of individual isomer and subsge-
quent two~dimengional chromatography with photoirradi-
ation or thermal effect either in the vacuum or in the
inert medium before each elution results in the origin
of magic square, Por the isomer miXture formed
during synthesis the magic square arises under the
gingle action on gpots only before the second elution,
If there 1g no photo~ or thermal effect the gpots of
CoL'3 and CoL"3 igomers are arranged on the square di-
agonal.

At first the magic square method wasg suggested to
identify the reverse-isomerizing substances in mixtu-
res of organic compounds., Ag follows from the results
of this paper such a procedure may be used for identi-
fication of stereochemical rigidity (or nonrigidity)
of chelate complexes of organic compounds with metals
which are able t0 be isomerized. The studied
chelates of ColL', and CoL"3 should be congidered as

3
stereochemically rigid in the chromatography scale
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gsince they are chromatographed as compact spots and are
arranged on the square diagonal (Fig. 5A). According to
/ 14 / these compounds should be attributed to the go-
called "slow complexes" since reverge isomerization
fac = mer under ordinary conditions occurs slowly

that it is posgsible to isolate and gtudy the individu-
al isomerg,

Thug, the magic square method without additional
actions before chromatography may be succesgsfully used
ag a rather simple and visual technique to determine
stereochemical rigidity (nonrigidity) of coordination
compounds, In the cage when the gquare is not formed
after the second elution, i.e. when the isomer gpots
are arranged on the plate diagonal we have reasong to
gtate that isomers are stereochemically rigid in the
chromatographic scale, and therefore, under these con=-
ditions (temperature, illumination) they may exist as
individual ones for a long time., If we observe the
existence of the magic square after the second elution
in the perpendicular direction, then the complexesg are
gtereochemically nonrigid and under these conditions
cannot be obtained as individual isomers.

Besides, the magic square method in combination
with spectrodengitometry may be used for qualitative
and quantitative studies on the reverse isomerization

processes of coordination compounds in the thin-layer
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and in solutions both under the effect of temperature
and irradiation by visible and UV light. [fo characte-
rige relative stability of isomers in the fac = mer
equilibrium mixture the value of isomerization consg-
tent, Ki’ ig used as a rule:

( = [mer CoLs] & foc— mer
v [ sac Cols] k mer— 4ac

If the complete energies of fac- and mer-isomers are

equal, then K; = 3, since under statistical distribu-
tion of populations three complexes of mer~structure
fall on one complex of fac-gtructure. According to
spectrodensitometry K, = 1.27 and 0.82 for CoL'3 and
CoL"B, respectively. Consequently, fac-isomers of these
complexeg are more stable.

The magic square method permits investigating the
temperature dependence of Ki.In this cage it is neces-
gary to obtain the equilibrium state which should be
achieved only by long expogition of plates at the cho-
gen temperature.However,the studied gystem of complexes
may be obtained easily in the experiment in the state
far from being equilibrium and it is possible to cal-

and k

culate the rates of k ner — fac

fac —» mer pro-
cesgses and then to determine Ki as well,

Ag Tollows from Figs 5B and 5C the gquare of four
gpots appears under photo and thermal isomerization

after the second elution, This evidences for the ef-
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fective process of photo~ and thermal isomerization of
individual isomers both in the forward and back direc-
tions. In other words, the effect of light and tempe~
rature increases the rate of both the forward and
back reaction and, on the whole, mobility of ligands
in the CoL'3 and CoL"3 complexesg rises congiderably.
Thig is typical of isomerization both in the thin lay-
er and in solutions., The absence of differences in the
direction of thermal and photoisomerization of comple-
xes indicates the same type of potemtial energy sur-~
faces for the ground and excited states.

The revealed reverse trangitiong of trig-chelate
complexes of Co (III) with 1,2~ and 2,1-nitrosonaphthols
under the effect of vigible and UV light and also of
temperature should be taken into account in purifica-
tion, analysis and chromatographic separation of the
complexeg. These effects should be taken into congide=-
ration and used when developing extraction-and-thin
layer chromatographic methods for determining cobalt
and other metals in aqueous media as their nitroso-

naphtholate chelates,
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