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Introdnchion

EVA descriptors, based upon calculated fundamental molecular vibrational frequencies, have been widely employed and reported in literature (1-4) to
establish QSAR's. One of the main advantages of such deseriptors is that they do not depend on molecular superposition eriteria, indeed one of the most
critical steps to generate any 3D grid-based descriptors. Nevertheless, EVA deseriptors do depend on 3D arrangements in space of the atoms constituting
a molecule, i.¢. they are somehow dependent on which conformation(s) is(are) chosen to represent a molecular structure. A modification of the original
EVA description is put forward in order to take into account and explore the effect of the conformational flexibility of molecules.
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DATA SET
B Genmeral Procedure ottt

A set of 28 non-peptide A-TI receptor antagonists was derived from previous
Conformational Analysis work (5). The experimental binding affinities are expressed as pICqy ().
Sampling Method: Ion rlo =

bz LCS T e e S
e 0 7 7 8% 55 f% 5

onformers Filtering

50 conformers

ey e o el g b b
7 fé o 7 T s

17 2 6An T 4 (645 5 (640 6 (527 7 46D

[P
5.

& (5.28) »(525) W 402) n ¢r) n (&5 B (544

5% % ﬁ ¢ Aﬁg “Sg S

o ) i

. e-(x-ffu o s vase ‘,Lg

28 =l ONIW 1B (535 K Gin 17 (564 B @1 LN F - 3] A @5

@ '\GID\,L e e
EVA Descriptors e F
Spectra Increment (L, é . -
Spectra Resolution I mﬂtﬁ e L e
Specira Rang n @) B G0 M (oa6) B ST X (E0S) B (658) #® (695)
Software: E
S (EVA,-EVA )

9 (S EVAI? (3 EVAY)” SR QSAR Models

Regression Method:

Conformer selection hy
Cluster Analysis ariahles Selection



Averaged EVA Spectra

The figures in this section depict the overlaid averaged EVA spectra of
the 28 inhibitors in the original data set. These plots indicate that there
is a great deal of vibrational information in the fingerprint region (1-
1500) and considerably less information in the functional groups
region (1500-4000). The two averaging methods proposed in this work
to create a multi-conformational spectrum of cach compound, do not
seem to generate major differences between the two spectral plots.

PLS results

PLS modeling was carried out in conjunction with a variables selection . . P
procedure to improve the predictiveness of preliminary PLS models: . ) . S
using all non-zero speetra vanables, the predictive power (leave-one | & s
out) of the obtained PLS models were 0.389 (4 LVs) and 0.401 (4 ‘ ” ‘ | ‘ £ S
LVs) for S1 and S2, respectively. Models dimension reduction was H ”Ir MH | l tl L ity H
achieved combining a D-Optimal variables selection (up to 50% of the oy
original variables) with the FFD variable selection applied several S .
EobeL, Sommmay of LS s £t times until no further variables were O ——— - e gL e
sets of EVl spectra deleted. The obtained models for the s -
51 52 two sets of averaged EVA spectra are e Tl
nvar. | 27 0 summarized in Table 1. For comparison . o ’
PLS(:‘VS) & ! purposes, the sclected variables and g I+ ¥
Rl Esfzg ggii? their real coefficients are provided for e yee .
SI?EP na0zs | 0226 cach moc.iel, together with the predicted - . "
SDEC |0 1468 | 01198 vs. experimental pICsy plots. '
The obtained models were further validated using cross-validation The 2D plots of the magnitude of the regression coefficients can be used to
procedures. The predictive power of each model was investigated at indicate the relative importance of the EVA variables for modeling of
increasing perturbation levels from leave-one-out up to about 50%. PICs. The two plots show a quite complex discontinuous pattern of the
@ cocfficient wvalues for the selected wavenumbers that reduce the
Perturbation levels higher than o/ o interpretability of the models. However some common features can be
6%  (leave-two-out)  were \ . highlighted:
pel:formed assigning _th"- » \ » the negative region between 3280-3295 contains only the vibrational
objects to N groups filled in a - - AN modes of furane and pyrrole rings having a hydrogen bond acceptor site.
random way. Formation of ™ » the negative region between 900-915 is dedicated to model the increased
groups and validation were ooEE . steric hindrance at the imidazole ring due to the presence of a benzene
repeated 200 times. wl . SS— - - ring as in molecule 7.
P + the positive region between 1390-1400 is peculiar for the inhibitors with
higher activitics such as 21, 22, 23 and 26.
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