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Abstract: Butanoic moiety of 4-aryl-2,4-dioxobutanoic acids is involved in interactions with metal ions within HIV-1 in-
tegrase active site. Sixteen congeneric 4-phenyl-2,4-dioxobutanoic acid derivatives with different substitution on the
phenyl ring were prepared. Effects of substitution were studied by spectrometric methods (NMR, MS, UV/VIS) and linear
free energy relationships. Better metal complexation ability of meta-alkyl substituted compounds, was observed. This ob-

servation might have pharmacological implications.
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INTRODUCTION

Recently, antiretroviral activity of 4-aryl/heteroaryl-2,4-
dioxobutanoic acids (Ar-C(O)-CH,—C(O)-COOH) has been
reported. Targeting HIV-1 integrase [1-7], the enzyme re-
sponsible for integration of viral DNA in the host genome
[8], as well as the Hepatitis C virus NS5b RNA-dependent
RNA polymerase [9], are among the most important ones.
The number of pharmacophore models concerning afore-
mentioned type of activity is suggested [10-14].

Compounds having core structure Ph—C(O)-CH,—C(O)-
COOH can exist in two enolic forms (probably locked by
intramolecular H-bonding) and one flexible diketo form (due
to presence of two rotatable bonds) [15]. It is proposed that
pB-diketo moiety functionally sequestrate divalent metal ions,
critical cofactors at the enzyme catalytic core, while the eno-
lic forms act by ligation of one metal ion and simultaneous
H-bonding to catalytic core amino acid residues [8]. Addi-
tionally, the keto-enol tautomerism of S-diketones attracts
attention persistently [16-18]. Computational study on den-
sity functional theory level of two actual 4-aryl-2,4-
dioxobutanoic acid based HIV-1 integrase inhibitors, was
recently reported [19]. It was shown that enolic forms of
studied compounds have lower relative energy than diketo
forms.

Due to the importance of butanoic moiety for the inhibi-
tory activity against HIV-1 integrase, congeneric set of 4-,
3,4- and 2,5-phenyl substituted 4-phenyl-2,4-dioxobutanoic
acids, was synthesized and an influence of phenyl substitu-
tion on the butanoic moiety was examined. During routine
characterization, mass spectra of 3-alkyl substituted com-
pounds showed significantly more intensive 2(M-1)+Na
than 2M-1 peaks, opposite to other studied derivatives. This
indicates significantly better complexation ability of 3-alkyl
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substituted derivatives and might have pharmacological im-
plications.

EXPERIMENTAL

The NMR spectra were acquired using Bruker Avance
500/125 MHz NMR instrument. Samples for NMR studies
were dissolved in DMSO-dg (c = 0.04 mol/L) and spectra
calibrated by using residual solvent signals (*H: & 2.50 ppm,
3C NMR: & 39.7 ppm). These data were used in deriving
subsequent correlations. Mass spectra (LC ESI-MS) were
recorded on ThermoQuest Navigator in negative mode,
using MeOH as a solvent. The infrared (IR) spectra were
recorded on FT Perkin-Elmer 1725X spectrometer, KBr disc.
UV/VIS Spectra were recorded on GBC Cintra 6 spectropho-
tometer.

Synthesis and characterization of majority of studied
compounds (1-13) were reported previously [20]. Additional
congeners (14-16) were prepared and characterized by using
same procedures:

(14)  4-(3,4-Dimethylphenyl)-2,4-dioxobutanoic  acid
M.p. 175-177 °C, dec. white powder (6.30 g, 57 %, PhMe);
M,, 220.22, C1,H1,04; M* 219 (100 %); 147 (64.3 %); IR v
(cm™): 1705.0; 1612.0; 1261.0. *H NMR (500 MHz, DMSO-
de) 67.77 (s, 1H); 7.71 (d, J = 7.86 Hz, 1H); 7.28 (d, J =
7.86 Hz, 1H); 6.64 (b); 4.40 (b). ®*C NMR (125 MHz,
DMSO-ds) & 164.42; 142.81; 137.34; 133.28; 130.30;
128.70; 97.93; 19.84; 19.55. ESI-MS, m/z: 219 [M-1], 100
%.

(15) 4-(2,5-Dimethylphenyl)-2,4-dioxobutanoic  acid:
M.p. 150-152 °C, dec. white powder (7.93 g, 72 %, AcO-
(70 %). IR v (cm™): 1701.0; 1619.0; 1292.0; 1251.0. 'H
NMR (500 MHz, DMSO-dg) §12.4 (b); 7.38 (b, s, 1H); 7.24
(m, 2H); 2.40 (s, 3H); 2.32 (s, 3H); 2.26 (s); 2.25 (s). °C
NMR (125 MHz, DMSO-ds) 6 164.26; 137.40; 135.36;
133.67; 131.69; 131.50; 129.08; 102.54; 20.60; 20.02. ESI-
MS, m/z: 219 [M-1], 100 %.

© 2008 Bentham Science Publishers Ltd.



The Effect of Phenyl Substituents on **C NMR Shifts

(16) 4-Naphthalen-2-yl-2,4-dioxobutanoic acid: M.p.
184-186 °C, dec. yellow powder (8.73 g, 72 %, AcO-
%). IR v (cm™): 3452.0; 1710.0; 1624.0; 1386.0; 1276.0;
1230.0. 'H NMR (500 MHz, DMSO-ds) & 8.69 (b, s, 1H);
8.15 (b, dd, J;» = 3.09, J; 3 = 7.02, 1H); 8.03 (b, s, 2H); 7.99
(b, d, 1H); 7.72-7.56 (m, 2H, overlapped 8 signals: 7.72,
7.70, 7.67, 7.65, 7.64, 7.62, 7.61, 7.58, 7.56); 6.75 (b); 4.63
(b). *C NMR (125 MHz, DMSO-dg) & 164.39; 134.91;
133.62; 132.63; 129.65; 128.57; 127.84; 127.08; 123.69;
99.74. ESI-MS, m/z: 241 [M-1], 100 %.

FORMATION CONSTANTS DETERMINATION

Formation constants for Mg®* complexes of 14, 15 and
16 were spectrophotometrically determined at t = 25 + 1 °C,
according to Job’s method of continuous variation [21, 22].
Stock solutions of 14, 15, 16 and MgCl, were prepared in
methanol (c = 1.0-10 mol/L). Aliquots of stock solutions
were mixed in different proportions to give four sets with
total concentrations of Mg2+ and 14, 15 or 16 as follows: ¢; =
1.8:10“ mol/L, ¢, = 1.5:10" mol/L, c3 = 1.2:10™ mol/L, and
¢, = 1.0-10* mol/L. UV/VIS spectra were recorded over 220-
500 nm range, with a scan speed of 500 nm/min. Wave-
lengths for determination (Acompia = 346.4 nM, Acompis =
329.3 nm and Acompis = 356.6 nm) were chosen as wave-
lengths of the absorption maxima in solutions with equimo-
lar ratio of Mg?* and 14, 15, 16. Equation for ML, complex
type was derived and results fitted according to Rose-Drago
method [22, 23].

CALCULATIONS

Equations (1-4) were obtained by using BILIN program
[24]. Values given after coefficients are twofold standard
deviations. Statistical parameters are given as follows: n =
number of observations, r = correlation coefficient, s = stan-
dard deviation (sd), F = Fisher test; Q? = Square of leave
one-out correlation coefficient and spress = standard devia-
tion of Q. AIll reported structures were optimized by
semiempirical molecular orbital PM6 method [25] imple-
mented in MOPAC 2007 [26], and implicit solvation model
(COSMO). Keywords: EF, GNORM=0.01 (or 0.1 for
1+DMSO couple), PRECISE, VECTORS, ESP=48.000,
NSPA=92. Graphical presentation of molecular orbital was
obtained by Jmol [27], from MOPAC output (mgf file).
Other structures were visualized and H bond energies were
calculated by VegazZ 2.1.0 [28], using CHARMM force
field.

RESULTS AND DISCUSSION

Sixteen 2-, 3- or 4-alkyl-, alkoxy-, hydroxy-, nitro-, or
halo-phenyl substituted 4-phenyl-2,4-dioxobutanoic acid
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derivatives were used to examine phenyl substituent effects
on butanoic carbons. Hammett type correlations of corre-
sponding peaks in *C NMR spectra obtained in dimethyl
sulfoxide (DMSO-dg), were derived. In all so far reported
pharmacophore models [8, 29], as well as in docking studies
[8], it is proposed that enol or diketo moieties of 4-aryl-2,4-
dioxobutanoic acids interact with metal ions or active site
residues, loosing the intramolecular H-bonding ability.
DMSO was chosen as hydrogen bond acceptor with high
dielectric constant, supposing that it can interrupt in-
tramolecular H-bonding in enolic forms, depicted as prevail-
ing ones by NMR spectra of compounds 1-16.

Recently, an exhaustive analysis (based on Cambridge
Structural Database [30] bond lengths and bond angles) of 8
-diketone intra— and intermolecular H-bonding ability in
solid state has been reported [31]. The analysis offers data
related to subtle differences in recognition properties of g -
diketones — pharmacophore of retroviral drugs or leads.
Authors had shown that class of compounds corresponding
to 1-16 exists mainly in enol forms, locked by strong in-
tramolecular bonds of enolic moieties (3-ketoenol). 2070 S -
Ketoenol fragments from 1524 structures, stabilized mainly
by intramolecular H-bonding, are discussed. Approximately
nine percent comprise of f -ketoenol moieties on “aliphatic”
carbons and are classified as extremely inefficient with re-
spect to intermolecular H-bonding, particularly toward hy-
drogen bond acceptors (O or N). Private communication
with authors revealed additional data: only two structures
[32, 33] within studied set can strictly be compared with the
derivatives reported in this article (1-16), lacking >S=0 as
hydrogen bond donor. Furthermore, one structure [4-
(MeSO,-Ph—NH-)C(0)-C(CN)=C(OH)-Me] [34] that can
be related to our set, having —-SO,Me fragment on phenyl
ring, shows the ketoenol contacts with >S=0O group, making
strong H-bonding O-H:--O=S. This supports our selection of
DMSO as a solvent that can disrupt intramolecular H-
bonding within keto-enol moiety of studied compounds. In
this way the environment of studied compounds should be
comparable with proposed pharmacophore models, as well
as with docking studies (as described above).

4-Aryl-2,4-dioxobutanoic acids can exist in enol or keto
form (Scheme 1).

Enol form | (Scheme 1) is the prevailing one in DMSO.
Therefore, only the carbons of butanoic moiety of the enol |
(Scheme 1) are discussed. The enol/keto tautomers ratio is
determined as the ratio of areas under "H NMR signals that
correspond to one H atom at C; in enol and two H atoms at
Cs in keto form (sharp singlets for compounds 1-13, Table
1).

The peaks of butanoic moiety were assigned using
DEPT, HMQC and HMBC spectral data.

0 OH O
OH ™ OH

Scheme 1. Enol (I and 111) and diketo (I1) tautomers of 4-phenyl-2,4-dioxobutanoic acids.
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Tablel. Chemical Shifts of Carbons C; — C, Used in Correlations 1-4. The Enol/Keto Ratio Based on 'H NMR Spectra Recorded
att=25+1°C in DMSO-dg is Shown in the Last Column

Com N*® R- 6(Cy) 6(Cy) 6(Cy) 6 (Cy) Enol/Keto
1 H- 190.55 170.45 163.37 98.08 15.55
2 4-Me- 190.67 169.88 163.39 97.90 9.87
3 4-Et- 190.61 170.01 163.41 97.92 15.34
4 4-i-Pr- 190.44 170.20 163.43 97.93 16.40
5 4-t-Bu- 190.43 170.19 163.415 97.91 7.16
6 4-Ph- 189.91 170.57 163.42 98.11 15.74
7 4-NO,- 186.65 172.28 163.21 98.88 16.77
8 4-OH- 190.64 168.30 163.51 97.665 16.44
9 3-OH- 190.31 170.10 163.37 98.12 14.29
10 4-MeO- 190.44 168.81 163.51 97.81 2
11 4-F- 189.74 169.65 163.34 98.17 11.12
12 4-Cl- 189.30 170.35 163.29 98.18 14.43
13 4-Br- 188.82 171.11 163.32 98.156 14.85
14 3,4-di-Me- b b 164.42 97.93 !
15 2,5-di-Me- b b 164.26 102.54° !
16 B-naphtyl- b b 164.39 99.74° !

“The enol signal fully overlaps with the aromatic ones; peak deconvolution was impossible. "Missing in spectrum. “Broad signals.

Table2. The o, and oy, Values Used for Derivation of Hammett Correlations 1-4

Com N* 0p(C4) 0p(Cy) 0p(C2) 0p(Cs)

1 0 0 0 0
2 -0.14 -0.14 -0.14 -0.14
3 -0.15 -0.15 -0.32° -0.15
4 -0.15 -0.15 -0.28" -0.15
5 -0.13¢ -0.13 -0.26" -0.13
6 -0.01 0.01 -0.34 -0.01
7 0.78 0.78 0.78 0.78
8 -0.22 -0.92° -0.92° -0.37
9 -0.04° -0.04° -0.04° 0.01
10 -0.11° -0.78" -0.78" -0.27
11 0.06 -0.09" 0.06 0.05
12 0.19° 0.11° 0.28 0.11°
13 0.25° 0.25° 0.25° 0.15°

*Omitted from equation derivation. "c,,". ‘o ". ‘o .

Correlations were built by using classical Hammett ap-

proach [35, 36]:

d=po+c

where, & represents *C NMR chemical shifts of butanoic
carbon atoms C; — Cy, p is “reaction constant” — measure of
the efficiency of substituent effects transmission to particular
carbon, and o is substituent constant. Only sets of literature
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Hammett sigmas (o,, om) obtained for carboxylic acids dis-
sociation, or derived either from NMR, or IR determinations,
were used (all sigma values were taken from [37]).

The o, and o values used for the derivation of Ham-
mett correlations (1-4), are shown in Table 2.

The following correlations were obtained by using
Hammett approach:

(1)  5(Cs)=-4.169 ( 0.510) o, + 190.000 ( 0.130)

(n=13;r=0.983;5s=0.215; F = 318.175; Q*> = 0.951; Spress
=0.259)

(2)  6(Cy) =2.259 (+ 0.350) oy, + 170.400 (+ 0.140)

(n=13;r=0.974;5s=0.228; F = 206.093; Q* = 0.932; Spress
=0.265)

(3)  5(Cy) =-0.185 (+ 0.017) o, + 163.400 (+ 0.008)

(n=13;r=0.991;s=0.012; F = 589.804; Q*> = 0.991; Spress
=0.012)

(4)  5(Cs)=1.036 (+ 0.080) 0, + 98.070 (+ 0.021)

(n=13;r=0.993;s=0.035; F =812.151; Q*> = 0.983; Spress
=0.039)

3C NMR shifts predicted by Equations 1-4 are given in
Table 3.

As expected, the highest p absolute value is obtained for
C,, an atom directly connected to the phenyl ring. Values of
“reaction constant” p that quantifies the efficiency of sub-
stituent effects transmission have negative signs for aroyl
keto carbon C, and for C, that is in B-position to C, and
bears “enolic” hydroxyl group. Both carbons have direct
conjugation with phenyl ring, but good correlation for C, was
obtained for the whole set only when o, values were intro-
duced, as indicated in Table 2. Otherwise good correlation
was obtained only for compounds having substituents that
bear lone pairs; alkyl substituted compounds were dispersed
from such correlation. This could also indicate different av-
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erage (or dominant, as perceived by NMR spectra) confor-
mations of alkyl-substituted compounds with respect to other
molecules within studied set. Hydroxyl group on C, theoreti-
cally could form H-bond with either aroyl keto group or car-
boxyl group. “Enolic” hydrogen on C; has sharp and strong
signal in "H NMR spectra (compounds 1-13), which implic-
itly indicate that there is no intramolecular H-bonding, fur-
thermore, there is no exchange with aprotic solvent.

The next highest absolute value of p is obtained for car-
boxylic carbon that is the most distant one from aryl moiety.
This behavior is not expected, since the effect of phenyl sub-
stituents through the bonds decreases with distance (even
when conjugation is present). However, enolic forms of stud-
ied compounds optimized by PM6 semiempirical molecular
orbital method, using implicit solvation model (conductor-
like screening model - COSMO) in DMSO, showed that the
most stable conformations, as well as local minima for al-
most all compounds, have carboxyl group significantly
twisted with respect to the rest of the molecule probably due
to repulsion with hydrogen atom on C;. Non-planarity of
molecules is causing high localization of intrinsic z-orbitals
in certain parts of molecular structure. Consequently, influ-
ence on carboxylic carbon is perceived in a very comparable
manner for all the compounds. As illustration, the HOMO
(highest occupied molecular orbital), HOMO-1 and
HOMO-2 of parent compound (1) obtained by energy mini-
mization, as described above, are shown in Fig. (1).

It is obvious that these most polarizable orbitals are
highly localized and are not suitable for efficient transfer of
resonance effects to C;. Butanoic moiety carbon atoms, C;
and C4, have lower electron densities than C, and Cs, and are
relatively more affected by substituent electronic demand.
Charges of carbons C; — C, on butanoic moiety of parent
compound (1) are: 0.615, 0.344, —0.576, and 0.633, respec-
tively.

This confirms that the effect which carboxylic carbon
“experiences” through molecular skeleton, comes from far

Table3. '*C NMR Shifts Predicted by Equations 1-4
Com N° 8(Cy) 5(Cy) 5(Cy) 5 (Cy)
1 189.991 170.363 163.359 98.073
2 190.575 170.047 163.385 97.928
3 190.617 170.025 163.418 97.918
4 190.617 170.025 163.411 97.918
5 190.533 170.070 163.407 97.939
6 190.033 170.386 163.422 98.063
7 186.739 172.125 163.215 98.881
8 190.908 168.285 163.529 97.690
9 190.158 170.273 163.367 98.084
10 190.450 168.602 163.503 97.794
11 189.741 170.160 163.348 98.125
12 189.199 170.612 163.307 98.187
13 188.949 170.928 163.313 98.229
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B

Fig. (1). a) The HOMO (-10.1125 eV), b) HOMO-1 (-10.1899 eV) and ¢c) HOMO-2 (-10.7557 eV) of parent compound (1). Energy mini-
mization of 1 was done by semiempirical MO PM6 method, with implicit solvation model (COSMO), using DMSO as a solvent. Rendering

by Jmol.

phenyl substituents. Again, intramolecular H-bonding be-
tween phenyl substituents having lone pairs and carboxyl
group could account for the presence of o, for compounds
8, 10-12 as well as o," for 9. Good correlation was also ob-
tained for C; with p close to 1. The substituent influence on
Cs, a carbon atom that follows aroyl keto carbon, is transmit-
ted to it, regardless of variable electronic densities on C,.
Variation in C4 is caused by small deviation from mutual
coplanar arrangement of aroyl keto group and phenyl ring,
with consequent minor changes of carbonyl oxygen electron
densities.

Introduction of one explicit molecule of DMSO in model
could be illustrative. The one DMSO molecule is optimized

1AL N A07A

on semiempirical MO PM6 level and manually (and arbi-
trary) positioned by its oxygen above the >C=0-:-H-O- moi-
ety of 1 (optimized as described above), on 25 % distance
out of vdW radii of discussed atoms. The system was treated
by implicit DMSO solvation (COSMO) and full optimization
was carried out. After energy minimization of described
couple to root mean square (RMS) gradient below 0.1, the
enol H- of 1 is almost transferred to DMSO oxygen, as
shown in Fig. (2). The H-bond distances and energies are
significantly changed in comparison to 1. Also, the torsion
between phenyl carbon and aroyl keto group rises to 45°.

The =CH- group, depicted as C; atom, behaves like the
anchor of whole butanoic moiety in studied compounds and

b)

Fig. (2). a). The structure of 1 optimized by semiempirical MO PM6 method using implicit solvation in DMSO. The >C=0--H-O- distance
is .71 A, with A H; = —0.3 kcal/mol. b) The structure of 1+DMSO optimized by semiempirical MO PM6 method. The >C=0---H-O- dis-
tance is 1.81 A, A H;=-0.06 kcal/mol. The (DMSO) >S=0---H-O- (1) distance is 1.07 A, A H; = —0.48 kcal/mol. The enol —O-H distance of
1is1.71 A (vs. 1.07 A of 1 alone, as depicted in a)). The enol hydrogen repositioning is emphasized.
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is most regularly influenced by changes in rest of the mole-
cule. 3C NMR chemical shifts for C, and C; carbon atoms
are the only signals that are reported for compounds 14-16
(2,5- or 3,4-disubstituted) (Table 1). Indeed, spectra of these
compounds in DMSO-ds lack signals corresponding to C;
and C, atoms. Accordingly, the "H NMR signals of H; in
enolic form | or Il and two Hs; in keto form (3see Scheme 1)
give broad signals indicating fast exchange. **C NMR spec-
tra acquired in solutions with higher concentration (0.1
mol/L), which allows shorter time for data acquisition (20-30
minute periods), were very similar to those recorded in solu-
tions with lower concentration (0.04 mol/L) and were repro-
ducible over several repeated measurements. This confirms
that peak broadening in *H spectra and absence of peaks in
3C spectra are not the consequence of aggregation. Com-
pounds having 3-alkyl substituents (or a part of aryl ring as
in 16), despite the presence of 4-alkyl substituent (15 vs. 14
and 16), show fast exchange that cannot be quantified on
NMR time scale in polar solvent like DMSO. *C NMR data
of compounds similar to 1-16 in DMSO are rare in the litera-
ture [38].

For all studied compounds (1-16), mass spectra obtained
by electrospray ionization, show presence of 2M-1 ions and
2(M-1)+Na. In spectra of compounds 14-16, 2(M-1)+Na are
more intensive than 2M-1 peaks. In turn, in MS spectra of
all other studied compounds, 2M-1 peaks are more inten-
sive. This could indicate significantly better complexation
ability of 3-alkyl substituted compounds as compared to 4-
substituted ones (Fig. 3a and b).

a)| am b) 461
6.2 2M-1 17.4{ 2(M-1)*Na
X 433

2(M-1)+Na
4.1 11.6 1
2.1 581 439

2M-1
471

0l l| N IIWL“, 0 429 453 Il |

miz: 400 425 miz: 425 450
Fig. (3). Regions of ESI-MS spectra depicting 2M-1 and 2(M-
1)+Na peaks of 2 (a), and 14 (b).

In order to further examine the ability of 3-alkyl substi-
tuted congeners for complex formation, we have studied
compounds 2, 14, 15 and 16 mixed with MgCl, in methanol.
As mentioned above, Mg®* ion is a cofactor for HIV-1 inte-
grase activity, and 4-aryl-2,4-dioxobutanoic acids inhibit
integrase activity upon complexing with Mg®* in enzyme
active site [39, 40].

The Job’s spectrophotometric method was used to con-
firm the complex stoichiometry (M:L=1:2 [40]) and to com-
pare the abilities of 2, 14, 15 and 16 to complex with Mg?*.
Representative Job’s plot for compound 14, is shown in Fig.
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(4). Spectrum of pure compound 2 was only slightly
changed, when mixed with Mg®* in 2:1 molar ratio which
indicates that there is no significant complex formation be-
tween 2 and Mg®* ion (Fig. 5a). Conversely, the batochromic
shifts of 10 to 20 nm were observed in spectra of 14 (Fig.
5b), 15 and 16, after Mg®* addition to get L:M=2:1
molar ratio. Formation constants for Mg> complexes

with 14 (logB, =9.207323) 15 (logB, =9.203%), and 16

(logB, =9.60"54) were determined by Job’s method.

0.4 O
M| ;
03
L ]

0.2 +

01 |

0.0 |

1 " 1 " 1 " 1 " 1 L 1
0.0 0.2 0.4 0.6 0.8 1.0

OtComp 14

Fig. (4). Job’s plot for Mg** complex of compound 14.

CONCLUSIONS

The goal of this study was to give structural insight in the
properties of each carbon, in butanoic moiety of 4-aryl-2,4-
dioxobutanoic acids. These carbons are influenced by reso-
nance and inductive effects of all other atoms within mole-
cules as well as by “through the space” effects of proximal
atoms. The *C NMR shifts should account for the summary
of all those effects, and usage of Hammett sigmas derived
from different sets of congeneric compounds (obtained from
different spectral or kinetic measurements), offer very highly
probable and discrete values that could be incorporated in
correlations. Every carbon atom of butanoic moiety was con-
sidered in derivation of correlations, enabling us to sepa-
rately examine the effect of substituents. This is comparable
to commonly reported correlation of substituents effects on
carboxylic moiety among several sets of phenyl-substituted
phenylalkylcarboxylic acids with different alkyl chain
length.

Linear free energy relationships of substituent effects on
3C NMR chemical shifts of all butanoic carbons of sixteen
3- or 4-phenyl-substituted 4-phenyl-2,4-dioxobutanoic acids
in their enolic forms, show that transmission of substituent
effects could be rationalized in an acceptable extent using
Hammett approach. It is proposed that compounds substi-
tuted with groups that have through-conjugation with the rest
of molecule might have different conformations in DMSO,
as compared to the corresponding alkyl substituted deriva-
tives. Additionally, fast exchange between enol and keto
forms is observed for 3,4- (14), 2,5-alkyl-disubstituted (15)
and S-naphthyl (16) derivatives. This is ascribed to the pres-
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AA |

a
) __—comp 2
comp 2:Mg”*"=2:1

1.0 -
0.8 -
0.6 -
0.4
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AA 14} b) __—~comp 14

121 ——comp 14:Mg*'=2:1
1.0/

0.8/

0.6/

0.4}

0.2/

0050 300 350 400 450 500

A (nm)

Fig. (5). Absorption spectra of compounds a) 2, and b) 14 alone, and mixed with Mg?* ( Cy,2 =5.08-10° mol/L; C,=1.01-10"* mol/L; Cy4=

1.01-10" mol/L).

ence of meta-alkyl substituents. ESI-MS spectra of com-
pounds 14-16 vs. 1-13 could indicate significantly better
complexation ability of 3-alkyl substituted compounds in
comparison to 4-substituted ones. Formation constants for
Mg®* complexes with 14, 15 and 16 were determined by us-
ing UV/VIS spectroscopy. The observed complexation abil-
ity will be subject of further studies due to potential pharma-
cological implications.
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