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Abstract: The rate constants for the reactions of diazodiphenylmethane (DDM)
with 6-substituted nicotinic acids in aprotic solvents at 30 °C were determined.
The obtained second order rate constants in aprotic solvents, together with lite-
rature data for benzoic and nicotinic acids in protic solvents, were used for the
calculation of solvent effects, employing the Kamlet-Taft solvatochromic equa-
tion (linear solvation energy relationship — LSER) in the form: log k = log kg +
+sz* + aa + bf. The correlations of the kinetic data were performed by means
of multiple linear regression analysis taking appropriate solvent parameters.
The sign of the equation coefficients (s, a and b) were in agreement with the
postulated reaction mechanism, and the mode of the solvent influences on the
reaction rate is discussed based on the correlation results. A similar contri-
bution of the non-specific solvent effect and electrophilic solvation was obser-
ved for al acids, while the highest contribution of nucleophilic solvation was
influenced by their high acidity. Correlation analysis of the rate data with sub-
stituent ¢, parameters in an appropriate solvent using the Hammett equation
was also performed. The substituent effect on the acid reactivity was higher in
aprotic solvents of higher dipolarity/polarizability. The mode of the transmis-
sion of the substituent effect is discussed in light of the contribution of solute—
—solvent interaction on the acid reactivity.

Keywords. pyridine carboxylic acids, diazodiphenylmethane; rate constants;
solvatochromic parameters; aprotic solvents.

INTRODUCTION

The relationship between the structure of carboxylic acids and their reacti-
vity with diazodiphenylmethane (DDM) has been studied by many authors, with
particular regard to the influence of the solvent.1-5 Related to previous studiesS—9
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1360 DRMANIC, MARINKOVIC and JOVANOVIC

of the transmission of substituent effects in pyridine carboxylic acids, this paper
describes the transmission of those effects in 6-substituted nicotinic acids, with
the following substituents: Cl (chloro), OH (hydroxy), CH3 (methyl), Br (bromo)
and SH (mercapto). The kinetics of these acids was studied in a series of aprotic
solvents and the results were compared with the data for nicotinic and benzoic
acid in protic solvents.

The kinetic data were correlated with the solvatochromic parameters z*, o
and /3 corresponding to the solvents used, in the form of the following LSER
equation:

logk=log kg + s7* + acr+ bf Q)

where 7* is an index of the solvent dipolarity/polarizability, which measures the
ability of the solvent to stabilize a charge or a dipole by virtue of its dielectric ef-
fect, the o parameter is the HBD acidity (hydrogen bond donor), and the 5 para-
meter is the HBA basicity (hydrogen bond acceptor) of the solvent in a solute to
solvent hydrogen bond and log kg is the regression value of the solute property in
a reference solvent. The regression coefficients s, a, and b measure the relative
susceptibilities of the solvent-dependent solute property (rate constant) to the in-
dicated solvent parameter. The rate data for al the compounds studied show a
satisfactory correlation with solvent parameter via the above L SER equation (Eg.
(1). Such a correlation indicates the existence of both specific and non-specific
solute—solvent interactions in the studied reaction.

The reactivity of the investigated acids with DDM related to the electronic
substituent effects was also studied using the Hammett equation (linear free ener-
gy relationship — LFER) of the type:

log ko = po+log ko 2
where p is a reaction constant reflecting the sensitivity of the rate constant to the
substituent effect, and o is the substituent constant. The analysis included in the
discussion concerning the contribution of the electronic substituent effects shows
that these effects have a definite influence on the reactivity of the investigated
acids. Some other factors, such as the coplanarity of nicotinyl ring and the car-
boxylic group could be significant for the reactivity and therefore geometry opti-
mization of all investigated acids in three solvents was preformed.

EXPERIMENTAL
Materials

The acids were commercial samples of p.a. quality, used without further purification.
Diazodiphenylmethane was prepared by the Smith and Howard method.19 A stock solution of
ca. 0.06 mol dm3 was stored in a refrigerator and diluted before use.

The solvents were purified as described in the literature.* All the solvents used for the
kinetic studies were examined by GC and no impurities were detected.
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REACTIVITY OF NICOTINIC ACIDSWITH DIAZODIPHENY LMETHANE 1361

Kinetic measurements

The rate constants, k, for the reactions of the investigated acids with DDM were deter-
mined as reported previously by the spectroscopic method of Roberts and co-workers!? using
a Shimadzu 1700A spectrophotometer. The optical density measurements were performed at
525 nm with 1 cm cells at 30+0.05 °C.

Three to five rate determinations were made on each acid and in every case, the indivi-
dual second-order rate constants agreed within 3 % of the mean.

Geometry optimization

The reported conformations of the molecular forms were obtained by the semi-empirical
MO PM6 method,3 with implicit chosen solvent solvation (COSMO) (keywords: EF,
GNORM = 0.01, EPS = 48 (DM SO), EPS = 4.8 (CHCl), EPS = 37.5 (acetonitrile) and NSPA
= 92) using the MOPAC2009™ program package. A VEGA ZZ 2.3.2 was used as the gra-
phical user interface (GUI).14

RESULTS AND DISCUSSION

The mechanism of the reaction between carboxylic acids and DDM, in both
protic and aprotic solvents was found to involve the rate-determining proton
transfer from the acids to DDM, thereby forming a diphenylmethanediazonium
carboxylate ion-pair (Fig. 1.).15-22 Chapman et al.23 established that the solvent
effects are best interpreted in the form of the contributions of the initial and
transition state to the specific (e and £) and non-specific (z*) solvent—solute in-
teractions (Fig. 1).
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Fig. 1. The mode of the solvent effectsin 6-substituted nicotinic acidsin
a) theinitial state and b) the transition state.

The reaction rate constants (as log kp) for the reaction of the examined acids
with DDM in the employed solvents are given in Table .

The results from Table | show that the influence of a solvent on the reac-
tivity is complex, due to the many types of solvent to solute interactions (dipo-
larity, HBD and HBA effects), acting not only at the electrophilic and nucleo-
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1362 DRMANIC, MARINKOVIC and JOVANOVIC

philic acid sites (Fig. 1), but also they could cause modifications of electronic
properties of a substituent. Solvents of high dipolarity/polarizability and/or high
proton-acceptor capability cause a significant decrease of the reaction rate. The
highest value of the reaction rates in chloroform could be explained by the high-
est proton-donor ability of this solvent (¢ = 0.2), as well as by the lowest proton-
-acceptor capability (8= 0.1).24

TABLE I. Logarithm of the second order rate constants (dm2? mol-1 min'1) for the reaction of
6-substituted nicotinic acids with DDM at 30 °C in aprotic solvents (NMF: N-methylform-
amide; DMSO: dimethyl sulfoxide; DMAC: N,N-dimethylacetamide; DMF: N,N-dimethyl-
formamide; NMP: N-methylpyrrolidone)

Solvent H? 6-Cl 6-OH 6-CHj, 6-Br 6-SH

Acetophenone 0.714 0.878 = 0.350 0.920 0.790
Acetone 0.190 0.370 - 0.142 0.400 0.320
Chloroform 1.610 2.320 - 1.500 2.450 2.200
Ethyl benzoate 0.528 0.640 - 0.450 0.653 0.482
Isobutyl methyl ketone 0.143 0.550 - -0.052 0.614 0.350
NMF -0.027 0.180 -0.310 -0.117 0.150 0.008
DMSO -0.678 -0.379 -1.200 -0.900 -0.350 -0.380
DMAC -0.940 -0.600 -1.500 -1.120 -0.560 -0.460
DMF -0.611 -0.238 -1.280 -0.780 0.200 -0.160
NMP -0.921 —0.480 -1.370 -1.070 -0.303 —-0.450

3From reference 1: Pinsoluble

As was stated in the literature,19 carboxylic acids dissolved in chloroform
exist in the form of dimers. A dimer could appear in two forms, cyclic and open,
the latter being a very reactive form, because it can easily lose a proton and
convert into a resonance stabilized anion. As the carboxylic anion is the reacting
species in this system, it is continuously converted into the product and thisis a
probable reason why the open chain dimer, which stabilizes the anion, is the do-
minant form.19 Being a solvent of low polarity, chloroform influences a weaker
stabilisation of theion pair intermediate making it easily convertible into the final
product. Solvation of an ion-pair intermediate with a solvent of lower polariza-
bility could have a higher contribution than with one of higher polarizability to a
less negative activation entropy and thus to a more spontaneous reaction.

Generally, the results of the kinetic studies show that reaction rates for al
acids with DDM were of second order, which was confirmed by the high corre-
lation coefficients, r, which were in the range 0.95-0.99.

Solvent—reactivity relationship

In order to explain the obtained kinetic results based on the polarity, acidity
and basicity of the solvent, the log ko were correlated with the solvatochromic
parameters z*, « and S using the solvatochromic Eq. (1). The correlation of the
kinetic data was realized by means of multiple regression analysis, which is very
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REACTIVITY OF NICOTINIC ACIDSWITH DIAZODIPHENY LMETHANE 1363

useful in separating and quantifying such interactions in the examined reaction.
The correlation results are presented in Table I1. The values for z*, o and S were
taken from the literature.24

TABLE II. Statistical results for the correlations of the reaction rate constants (log ky) of
6-substituted nicotinic acids with DDM with the Kamlet—Taft solvatochromic parameters
Acid S(*) a(a) b(5) log kg R F°' D% n
NA 2.05£1.08 1.6140.39 —(4.63+0.67) 0.80+0.60 0974 38 022 10
CI-NA 1.70£0.70  1.58+0.27 —(4.771£0.47) 1.484+0.41 0.990 91 016 10
HO-NA 2374036 1.9940.09 —(2.20+£0.51) -1.9240.37 0.999 320 0.03 52
CHsNA 1353097 1732035 —(4.34+0.61) 1.02#0.54 0980 49 020 10
Br—NA 1.68£0.77 1.50+0.28 —(4.9110.48) 1.64%+0.42 0.989 92 016 10
HS-NA  1.89+0.77 1.40+0.28 —(4.56:0.48) 1.18+043 0986 72 016 10
3See Table l; bcorrelati on coefficient; “Fischer's test; dstandard error

The correlation equations obtained by polylinear regression for al the ex-
amined acids showed that the best approach, which aids in the understanding of
the effects of aprotic solvents in the reaction, could be the usual correlation of the
kinetic data with the contribution of the hydrogen bond donating (HBD) and hyd-
rogen bond accepting (HBA) ability of a solvent to the transition and initial
states. From the values of regression coefficients (s, a and b), the contribution of
each parameter to the reactivity of the investigated compounds on the percentage
basis was calculated and the results are listed in Table I11.

TABLE I11. Percentage contribution of the Kamlet—Taft solvatochromic parameters (P) to the
reactivity of the investigated acids in aprotic solvent

Acid Pl % P,/ % Psl %
NA 27 23 60
CI-NA 21 20 59
HO-NA 36 30 34
CHsNA 18 23 59
Br-NA 21 19 60
HS-NA 24 18 58

Theresultsfrom Tables 11 and 111, lead to the following conclusions:

1) The rate of the reaction is strongly influenced by specific solute-solvent
interactions, as indicated by the percentage contributions of the o and J
parameters (Py + Pp).

2) The positive sign of the coefficient of the « term suggests that the specific
interaction between the transition state and the solvent (see Fig. 1), through HBD
properties is stronger than that between the reactant and solvent, i.e., the HBD
solvent effect or electrophilic solvation increases the reaction rate.
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1364 DRMANIC, MARINKOVIC and JOVANOVIC

3) The negative sign of the coefficient of the £ term suggest that the specific
interaction between the reactant and solvent, through HBA properties, is stronger
than that between the transition state and the solvent, i.e., the HBA effect or nuc-
leophilic solvation decreases the reaction rate.

4) The solvent dipolarity/polarizability, as indicated by P,+ aso plays an ap-
preciable role in governing the reactivity. The positive sign of the coefficient of
this term proves that classical or non-specific solute—solvent interactions domi-
nate in the transition state and increase the reaction rate.

One correlation was found in the literature2> which includes all three solvent
parameters in a correlation for benzoic acid for solvents that do not possess HBD
character:

logko=0.20 + 1.2172* + 2.71r— 3.708 3
R=0.980;, 3 =0.171;n=44

The correlation coefficients for this equation also indicate a high contribu-
tion of the HBD solvent effect or electrophilic stabilization of the carboxylate
anion in forming. The calculated percent contributions of particular solvent ef-
fects for benzoic acid are P+ (16 %), P, (35 %) and P (49 %).

Generally, the higher contribution of the HBA solvent effect for substituted
nicotinic acids is affected by their higher acidity and the strong proton accepting
character of some aprotic solvents. Classical solvation has a higher influence on
the reactivity of 6-hydroxynicotinic acid, while the electrophilic stabilization,
respectively the HBD solvent effect, is more pronounced for benzoic acid. The
significant contribution of the HBD solvent effect, reflected in value of the coef-
ficient a for aprotic solvents, in all previous equations, and especially for benzoic
acid, indicate an important role of the HBD solvent effect. The proton donor abi-
lity of a solvent to stabilize nucleophilic sites at an acid anion in forming in-
creases the reaction rate, while stabilization of the initial state decreasesit. These
results could be supported by the observation that dipolar non-HBD solvents, in
spite of their high relative permittivities and dipole moments, could favour acid
ionisation and charge separation, and the created carboxylate anion—diazodiphe-
nylmethane cation ion pair could be stabilized by aprotic solvents.

Furthermore, the significantly higher value of P, for benzoic acid leads to
the conclusion that the strong electron-accepting character of the pyridine nit-
rogen has an undesirable contribution to HBD solvent stabilization in the transi-
tion state. The small and definitely increased contribution of the HBD solvent
effect for 6-hydroxynicotinic acid could probably be a manifestation of the spe-
cific solvation of the acidic hydrogen of the hydroxy group, causing stabilization
and a definite modification of the electron-donating properties of that group.
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REACTIVITY OF NICOTINIC ACIDSWITH DIAZODIPHENY LMETHANE 1365

A better understanding of the contribution of solvent effects could be attain-
ed by comparing the results from the present study with correlation results of
data published for nicotinic and benzoic acids® in protic solvents.

The kinetic data for nicotinic acid from a previous paper8 were correlated
with the solvent parameter for eleven protic solvents, giving the following
results:

log ko = (0.14+0.20) + (1.34+0.52) #* + (0.78+0.21)x— (0.51+£0.76)5 (4)
R=0.960; 3 =0.12;n=11

All the coefficients are in agreement with the mechanism of this reaction but
not all of them are statistically correct. The negative value of coefficient b in-
dicates that nucleophilic solvation decreased the reaction rate, which corroborates
the established reaction mechanism, but this parameter is disputable, making the
three-parameters equation useless for interpretation of the kinetic data, because
of astatistical deficiency.

Therefore, the best interpretation of solvent effects in protic solvents is des-
cribed by asimplified system of atwo-parameter equation of the following type:

log ko = (-0.76x0.17) + (1.65+0.22) 7* + (0.85+0.16) (5)
R=0.960; D =0.11; n=11

The results of the above correlation corroborate the reaction mechanism, and
the influence of solvent by classical solvation and electrophilic solvation. It is
evident that the HBD effect increases the reaction rate, stabilizing the transition
state more than the initial state.

The calculation of the percent contribution of particular solvent effects gave
the following results: for nicotinic acid P+ (66 %) and P, (34 %); for benzoic
acid the effect of electrophilic solvation isthe main effect (21 and 79 %, respecti-
vely). The large differences in the contributions of the same solvent effects for
these two acids can be explained by the significant increase in the influence of
classical solvation because of the more polar structure of nicotinic acid in the
transition state, caused by the negative inductive and resonance effects of the
pyridine nitrogen.

Structure—reactivity relationship

The relationship between the molecular structure and chemical reactivity
gives additional insight into the electronic effect of substituents and the influence
of solvent on the electronic distribution in the initial and transition states. Corre-
lation results obtained using the Hammett equation (2) are given in Table IV for
aprotic solvents.

The magnitude of the obtained reaction constants indicates that the reaction
is significantly susceptible to substituent effects. Furthermore, the positive reac-
tion constant suggests that the positive charge at the reaction centre may disap-
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1366 DRMANIC, MARINKOVIC and JOVANOVIC

pear. Generally, the Hammett equation predicts?’ that the reaction constant for
this type of reaction appears to increase with decreasing relative permittivity of
the medium. In the present study, however, there is a very marked deviation from
the relationship between p and the relative permittivity of the medium (g;) (mac-
roscopic solvent parameter). This suggests that the p values are influenced by
both non-specific and specific solvent effects.

TABLE IV. Hammett p values for the reaction of 6-substituted nicotinic acids with DDM in
aprotic solvents at 30 °C (o values for Cl, OH, CHs, Br and SH are from literature?)

Solvent P log kg r D F n
Acetophenone 0.96+0.17 0.65+0.17 0.94 0.06 32 5
Acetone 1.29+0.26 0.32+0.05 0.93 0.09 26 5
Chloroform 1.91+0.42 1.84+0.08 0.92 0.16 20 5
Ethyl benzoate 1.13+0.23 0.53+0.05 0.93 0.09 24 5
Isobutyl methyl ketone 1.62+0.14 0.10+0.03 0.98 0.05 128 5
NMF 1.37+0.17 0.03+0.04 0.96 0.09 61 6
DMSO 2.09+0.24 -0.66+0.05 0.97 0.12 77 6
DMAC 2.25£t0.32 -0.82+0.07 0.95 0.16 48 6
DMF 2.11+0.24 -056+0.05 0.97 0.12 78 6
NMP 2.36£0.29 -0.83+0.06 0.96 0.15 64 6

Taking into consideration the assumption of similarity in the transmitting
cavities for 6-substituted nicotinic acids and benzoic acid, the differences in the
transmission of substituent effects through the benzene and pyridine ring depend
on the polarizability of these ring systems and also on the contribution of elec-
trons from the pyridine nitrogen. The higher sensitivity of the reaction constant to
solvent effects in aprotic dipolar solvent may be explained in the way that at high
relative permittivities of the surrounding solvent molecules, the energy necessary
to bring about charge separation in the transition state is relatively small, which
gives rise to a higher susceptibility to the electronic substituent effect. Aprotic
highly dipolar solvents (DMSO, DMF, DMAC and NMP) tend to be poor anion
solvators, while they are usually better for larger and softer anions. The extended
conjugated system of the investigated acids, considering their planarity shown by
the semi-empirical PM6 method, having del ocalized electronic densities could be
more susceptible to the influence of substituents on reactivity. The classical sol-
vent effect is not necessarily only achieved through dipolar attraction but aso by
the repulsion of the negative end of solvent dipole and, consequently, the n-elec-
tronic densities could have more influence on the reactivity of the acids. An ex-
ception is NMF which contributes less to the substituent influences, probably be-
cause of its possibility of hydrogen bonding and self-association. Other aprotic
dipolar solvents (acetophenone, acetone and ethyl benzoate) of lower dipolari-
ty/polarizability and HBA basicity show lower substituent influence on reacti-
vity, primarily because of their lower polarizability.2>
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REACTIVITY OF NICOTINIC ACIDSWITH DIAZODIPHENY LMETHANE 1367

The consideration of the influences of solvent and substituent is based on the
macroscopic solvent and substituent characteristics, which do not separate speci-
fic reactant/solvent interaction and the contribution of substituent/solvent inter-
actions. The interaction modes presented in Fig. 1 approximate the regiospecific
interactions of the solvent with the actual electrophilic and nucleophilic sites in
an acid. The overall solvent effect is achieved by the joint interactions, presented
in Fig. 1, of the contribution of non-specific and specific solvent effects to the elec-
tron density at the site. The solvent or substituent causes €l ectron density changes
of the most polarisable molecular orbitals, which indeed transmit these effects to
the reaction centre. The reasons why some irregularities were observed in the
correlation results may be associated with the choice and analysis of the HOMO
molecular orbitals, occupied with electrons, available for reactant/solvent inter-
actions. The optimized geometries of al 6-substituted nicotinic acids show small
or no deviation from planarity and thus electron transfer could be achieved with-
out suppression of these effects. Analysis of the three highest occupied levels
showed that only HOMO orbitals give an adequate explanation of the interaction
and transmission modes of solvent and substituent effects to the reaction centre.
The HOMO orbitas for 6-hydroxynicotinic and nicotinic acid are presented in
Fig. 2.

a) b)

Fig. 2. HOMO orbitals of 6-hydroxynicotinic (a) and nicotinic acid (b) obtained by the
semi-empirical MO PM6 method, with implicit DM SO solvation using
the MOPAC2009™ program package.

Electron densities of the most polarized HOMO orbitals in both acids show
some important differences which indeed have the highest contribution to the
transmission of the substituent effect and influence of solvent on the reactivity.
The pyridine nitrogen in 6-hydroxynicotinic acid belongs to the z-polarized
system with a Cs—Cg double bond, which is susceptive to electronic shifts, being
sensitive to substituent and solvent influences at these atoms. The electronic ef-
fects of the pyridine nitrogen, as a part of this n-polarisable system, have a signi-
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1368 DRMANIC, MARINKOVIC and JOVANOVIC

ficant contribution to the solvent and substituent effects on the reactivity of the
investigated nicotinic acids. Aprotic solvents of high dipolarity/polarizability in-
terfere with the electron-accepting capability of the pyridine nitrogen, causing
lower acidity of the investigated acids. Opposed to this, solvents of lower dipola-
rity/polarizability and higher proton-donor ability contribute to the higher elec-
trophilic solvation of the nitrogen in both the initial and transition state, en-
hancing the electron-accepting power and thus increasing the acidity of the acids.

CONCLUSIONS

The overall solvent effects on the reactivity are complicated by several pos-
sible modes of interactions between the solvent, either protic or aprotic, with se-
veral active sites on the reacting acid molecules. The results of the present invest-
tigation show that these diverse solvent effects could be generaly quantified by
use of the Kamlet—Taft equation. The quantitative separation of these effects into
individual contributions in the initial and transition states is not completely pos-
sible. Secondary solvent effects are operative, causing modifications originating
from both the pyridine ring and substituent electronic effects on the reactivity of
the investigated acids. Generally, the pyridine nitrogen has a significant influence
on the reactivity of 6-substituted nicotinic acids, considering the possibilities of
different solvent interactions with this atom. Thus, for example, a stronger elec-
trophilic solvation of the pyridine nitrogen in the transition state causes a de-
crease of the electrophilic solvation of the carboxylate anion in forming. In addi-
tion, the high contribution of nucleophilic solvation of the carboxylic hydrogen in
the initial state is caused by the strong electron-accepting character of the pyri-
dine nitrogen. The substituent electronic effect on the reactivity is of greatest
influence in highly dipolar aprotic solvents which interfere with the strong elec-
tron-accepting character of the pyridine nitrogen.
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U3BOJ

YTULAJ PACTBAPAYA U CTPYKTYPE HA PEAKTUBHOCT 6-CYIICTUTYUCAHUX
HUKOTHUHCKUX KUCEJIMHA CA TUA30AUPEHNIIMETAHOM
Y AITIPOTUYHUM PACTBAPAUNMA

CAIIA X. IPMAHWUR, AJIJEKCAHJAP JI. MAPUHKOBUR n BPATHCIIAB XK. JOBAHOB'HR

Kaitiedpa 3a opzancky xemujy, Texnoaowxo-memiarypuxu axyaiiein, Ynusepsuiteini y beozpaoy,
ii. tip. 3503, Kaprezujesa 4, 11120 Beozpao
Koncranre Op3uHa 6-CyNCTUTYHCAaHUX HUKOTHHCKHX KHCEIHHA Ca IMA30AU(EHUIMETaHOM
(IOM) cy oapeheHe y pa3nu4uTUM MPOTHYHHM W anmpoTwdaHuM pactBapaunma Ha 30 °C. M3pa-
YyyHaTe KOHCTaHTe Op3WHA, Kao M JUTEpaTypHHU MOAaIH, KOpUIIheHn Cy 3a H3padyHaBame eekara
pactBapaya kopuinhemem Kamlet-Taft-oBe conBaroxpomue jexHaunne. Koncrante Op3uHa Cy
KOpeJcaHe ca napamerpuma pacrtsapaua kopumhemem Kamlet—Taft-ose jenqnaunne o6uuka: 10g k
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REACTIVITY OF NICOTINIC ACIDSWITH DIAZODIPHENY LMETHANE 1369

=log ko + + sz* + aa + bf. Kopenauuje n00MjeHMX KHHETHUKHX pe3yJjrara ca oarosapajyhnm
napamMeTpuMa pacTBapaya Cy HM3BEJICHE NMPUMEHOM METOJIC BHILECTPYKE JMHEAPHE PErpecHOHE
aHanu3e. 3HaK KoeduimjeHara (S, a u b) y moOujeHnM Kopenamujama j€ y CarjacHOCTH ca
peaknnoHuM MexaHu3sMmoM. CiiyaH JONPUHOC Hecnelu(pHIHUX edekara U eneKTpoduiIHe coi-
BaTalMje pacTBapaya je youeH 3a CBe HCIUTHBAHE KHCENHHe, a HajBelu HOIPUHOC HyKIeo(UIHE
conBaranyje MoJa3HOT CTama je MOCHCAUIa BHCOKE KHCEJIOCTH UCHUTHBAHUX KHCEIHHA. YTHIA]
pacTBapaya Ha BPEIHOCTH PEaKLMOHHX KOHCTAHTH je AMCKYTOBaH Ha OCHOBY JOOMjeHHX Kopela-
UMOHUX pe3ynrara. Kopenaluona ananusa KOHCTaHTH Op3HHA €A Op KOHCTAaHTaMa CYICTHTY€HaTa,
y MCIHMTHBAaHOM pacTBapady, W3BpIICHA je mpuMeHoM Hammett-ose jennaunne. Edextu cyncru-
TyeHaTa Ha PEaKTHBHOCT WMCIUTHBAHWUX KHCEIMHA Cy 3HAYAjHUjU Yy aNpOTHYHHM pacTBapaunMa
BHCOKE IMMoNapHocTH/monapusabminocty. Hauun mpeHoca edekata CyICTHUTYEeHATa je IHCKY-
TOBAaH Yy CBETIy JONPHHOCA MHTEpaKIHja pacTBOpak—pacTBapay Ha PEAKTHBHOCT MCHHMTHBAHHX
KHCEJIMHA.

(TTpumbeno 26. maja, peuanpaxo 18. asrycra 2009)
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