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Computer aided prediction of biological activity spectra by the computer program PASS was applied to a set of 89
new thiazole derivatives. Experimentally tested activities (NSAID, local anaesthetic and antioxidant) coincide with
the experiment in 70.8% cases, that exceeds significantly the random guess-work (~0.1%). Therefore, computer
aided prediction using the Prediction of Activity Spectra for Substances (PASS) system (http://www.ibmh.msk.su/
PASS) provides a reliable basis for planning of synthesis and experimental smdy for new compounds. New
psychotropic activities are predicted for some compounds from the series under study. In particular, 7, 44 and 55
compounds likely have anxiolytic, anticonvulsant and cognition enhancer effects, respectively. Most of these
compounds have the estimated values of probability to be active (P,) less than 60%. Therefore, if their activity will
be confirmed by the experiment, they might occur to be New Chemical Entities.

Keywords: Biological activity spectra; Computer-aided prediction; Thiazole derivatives; NSAID; Local anaesthetic;
Antioxidant

INTRODUCTION

During the investigation of new pharmacological substances, each kind of biological activity
is not revealed at once. Some of them are discovered later in clinical trials as “side effects”.
The biological data of each compounds are usually incomplete. The reason for this is the
“directed testing”. Thus, many existing activities could be possible to be uncovered.
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TABLE Structures and predicted activities for thiazole derivatives under study
No Structure Predicted Activity Spectra Pa,%* P,%*
51 N Nucleotide metabolism regulator 70 2
/
»\ Cognition disorders treatment 66 1
- Fibrinolytic 64 5
ST N —< >‘ 0 TNF convertase inhibitor 52 1
N . .
52 / \ Nucleotide metabolism regulator 68 2
Fibrinolytic 63 5
S N— O Cognition disorders treatment 58 2
5 Lipoxygenase inhibitor 53 2
OMe
N [
/
53 s N= o Nucleotide metabolism regulator 63 3
OMe
54 f{‘ Nucleotide metabolism regulator 70 2
)\ Glutamate release inhibitor 59 1
CHO S N;—_@o Cognition disorders treatment 52 3
N
AN
55 GCHO S — Nucleotide metabolism regulator 69 2
N Glutamate release inhibitor 56 1
OMe
56 N i Nucleotide metabolism regulator 65 3
»\ Sodium channel blocker 60 2
C2H50 S __ Glutamate release inhibitor 53 2
Histamine release stimulant 52 4
Y ATPase inhibitor 52 4
RJ OMe
37 C -0 )\ o Nucleotide metabolism regulator 68 2
# S N O Glutamate release inhibitor 57 1
OMe
N
58 »\ Nucleotide metabolism regulator 70 2
F s - Glutamate release inhibitor 57 1
N C Myocardial ischemia treatment 59 7
oM Psychotropic 54 4
e
59 Nucleotide metabolism regulator 74 1
N Glutamate release inhibitor 59 1
\ Antiulcerative 55 2
)\ Cognition disorders treatment 55 2
S N= 0 ATPase inhibitor 55 3
Antimycobacterial 51 1
Anti-Helicobacter pylori 50 1
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TABLE I — continued
No Structure Predicted Activity Spectra P, %* P, %*
60 N Nucleotide metabolism regulator 73 1
utamate release inhibitor
\ Gl lease inhibi 55 1
[2) N= o Antiulcerative 53 2
OMe
\ OMe
61 )\ Nucleotide metabolism regulator 71 2
S N=— 0 Glutamate release inhibitor 55 1
Aniivlcerative 51 3
OMe
N
62 / \ Nucleotide metabolism regulator 70 2
Cognition disorders treatment 62 2
S N=— '®) Antiulcerative 57 2
Anti-Helicobacter pylori 54 1
OMe
63 N Nucleotide metabolism regulator 77 1
\ Antiseptic 63 1
Antituberculosic 60 1
S N— O Antimycobacterial 58 1
Antiinflammatory 33 4
64 N Me Nucleotide metabolism regulator 7% 1
\ Antituberculosic 57 1
0 Antimycobacterial 55 1
8 Antiinflammatory 52 5
65 OMe Nucleotide metabolism regulator 75 1
\ Antituberculosic 56 1
s N= o Antimycobacterial 54 1
OMe Antiinflammatory 52 5
66 Nucleotide metabolism regulator 75 1
Cognition disorders treatment 64 1
Glutamate release inhibitor 61 1
N ATPase inhibitor 58 2
»\ Antiulcerative 56 2
s Nﬂo Antimnycobacterial 54 1
Antitoxic 53 4
Antituberculosic 53 1
Anti-Helicobacter pylori 53 1
Dopamine D3 agonist 50 1
67 Mucleotide metabolism regulator 73 1
N Glutamate release inhibitor 58 1
»\ Cognition disorders treatment 57 2
S N=— 0 Antiulcerative 54 2
Antimycobacterial 51 1
Antituberculosic 51 1

OMe
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TABLE I - continued

No Structitre Predicted Activity Spectra P, %% P;,%*
63 Nucleotide metabolism regulator 72 1
N OCMe Glutamate release inhibitor 58 1
»\ Cognition digorders treatment 57 2
s N— ATPase inhibitor 53 3
Antiulcerative 52 2
OMe Antimycobacterial 50 1
69 Nucleotide metabolism regulator 69 2
Q-N ] ATPase inhibitor 58 2
»\ Sodium channel blocker 57 2
s N=— (o) Histamine release stimulant 35 3
Glutamate release inhibitor 53 1
OMe Free radical scavenger 52 2
70 Nucleotide metabolism regulator 66 3
N Br Antituberculosic 56 1
»\ Renal disease treatment 55 1
N== o Antimycobacterial 54 1
$ Antiseptic 55 2
Glutamate release inhibitor 53 1
OMe Cognition disorders treatment 53 3
71 Nucleotide metabolism regulator 70 2
L HDL-cholesterol increasing 62 3
F Glutamate release inhibitor 58 1
S Nﬂo Cognition disorders treatment 57 2
Antiulcerative 55 2
ATPase inhibitor 52 4
72 C.H Nucleotide metabolism regulator 71 2
&N Psychotropic 63 2
/ »\ Glutamate release inhibitor a0 1
s _ Cognition disorders treatment 57 2
CHL(CH,),,CH{ N‘QO Antiulcerative 51 2
ATPase inhibitor 52 4
CgHg
\7—N
73 / K Renal disease treatment 65 1
S —__< >_ Cognition disorders treatment 56 2
CHL(CH,),,CH; N © Nucleotide metabolism regulator 57 5

CgHs

Z/ \
74 SL _ Renal disease treatment 61 1
CH,(CH,),,CH/ N O Nucleotide metabolism regulator 55 6
OMe

75 Cognition disorders treatment 771
Nucleotide metabolism regulator 73 1

Antiulcerative 59 1

N TNF convertase inhibitor 58 1

(/ )\ Fibrinolytic 63 6
s N— Histamine antagonist 57 1
Anti-Helicobacter pylori 56 1

@ Amntituberculosic 56 1
Antimycobacterial 54 1

Antidepressant 54 3

Prostaglandin antagonist 54 3

1

Hematopoietic inhibitor 51
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TABLE 1 — continued
No Structure Predicted Activity Spectra P, %+ P, %*
Antibacterial 50 1
76 Fibrinogen receptor antagonist 82 4
Nucleotide metabolism regulator 67 3
_-0 Cognition disorders treatment 66 I
N Antjulcerative 63 1
i/ &\ Anti-Helicobacter pylori 62 1
S N= ATPase inhibitor 56 2
@ Histamine antagonist 55 1
Antituberculosic 51 1
Gastric antisecretory 50 1
77 / N Cognition disorders treatment 68 1
j\ O Nucleotide metabolism regulator 62 4
S N— / / Antituberculosic 56 1
—\Q’ N+ Fibrinolytic 62 7
Antimycobacterial 55 1
\ - TNF convertase inhibitor 53 1
O Antiulcerative 51 3
/:—N
78 SJ\ . Cognition disorders treatment 66 |
N Fibrinolytic 62 6
Nucleotide metabolism regulator 59 5
Antituberculosic 55 1
+=0 Antimycobacterial 53 1
N TNF convertase inhibitor 52 1
Antiulcerative 50 3
O
79 Cognition disorders treatment 711
Nucleotide metabolism regulator 72
N Prostaglandin antagonist 60 1
/i HDL-cholesterol increasing 59 4
k Antidepressant 57 3
S — Antiulcerative 54 2
N TNF convertase inhibitor 53 1
Cl Anti-Helicobacter pylori 53 1
Fibrinolytic 60 9
Histamine antagonist 53 1
GABA A receptor agonist 53 2
Antituberculosic 51 1
Antimycobacterial 51 1
80 Nucleotide metabolism reguiator 70 2
Cognition disorders treatment 67 1
ATPase inhibitor 60 1
Antimycobacterial 59 1
e Antituberculosic 59 1
@jj\ . i Glutamate release inhibitor 56 1
s N—Q—N\ Antiulcerative 57 2
o8 Anti-Helicobacter pylori 54 1
Antischistosomal 53 2
Histamine antagonist 51 1
Antidepressant 52 3
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TABLE I ~ continnted

No Structure Predicted Activity Spectra P, %* P, %*
81 Nucleotide metabolism regulator 69 2
Cognition disorders treatment 65 1
2 ATPase inhibitor 60 1
N N o Antimycobacterial 58 1
/|k Antituberculosic 538 1
s N— Antiulcerative 56 2
Glutamate release inhibitor 55 1
Anti-Helicobacter pylori 53 1
Antischistosomal 50 2
82 Cognition disorders treatment 64 1
Nucleotide metabolism regulator 64 3
ATPase inhibitor 58 2
Antidepressant 57 3
Antiulcerative 56 2
Antischistosomal 35 1
Histamine antagonist 51 1
83 Nucleotide metabolism regulator 76 1
2,3 Oxidosqualene lanosterol cyclase 60 2
inhibitor
Histamine antagonist 57 1
HDI.-cholesterol increasing 56 6
Antihistaminic 50 2
Antifungal 50 3
Alzheimer's disease treatment 51 s
84 Nucleotide metabolism regulator 75 1
Antifungal 51 2
Histamine antagonist 50 2
2,3 Oxidosqualene lanosterol cyclase 50 3
inhibitor
85 Nucleotide metabolism regulator 771
Histamine antagonist 51 1
Alzheimer’s disease treatment 52 4
86 Nucleotide metabolism regulator 73 1
Antifungal 50 3
87 Antiulcerative 67 1
Cardiovascular analeptic 63 6
Gastric antisecretory 54 1
Psychosexual dysfunction treatment 59 6
Fibrinolytic 59 1
Antacid 53 8
88 MAQ inhibitor 63 1
Antituberculosic 58 1
Hypotermic 57 3
Anfimycobacterial 53 1
Nucleotide metabolism regulator 55 6
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TABLE I - continued

No Structure Predicted Activity Spectra P, D%o* P, %*
89 o Antivlcerative 67 1
Gastric antisecretory 53 1
Y/ 0\ Cardiovascular analeptic 60 8
N—N Psychosexual dysfunction treatment 56 7
S/ Antacid 54 7
O Fibrinolytic 58 12

The firm’s research interest and strategy [1] and the used standard biological tests
concerning the drug safety assessment [2], restrict the investigations of any lead molecule
and new drug candidates.

If we were able to suggest or delineate possible or uncovered existing activities for every
new or known compound new priorities and directions in testing could be established.

Basic information about different properties of chemical compounds are contained in its
structural formula. At the early stage of drug’s R&D, structural formulae of potentially active
compounds are available. Therefore, the only real possibility for complex investigation of
compounds’ biological activity is to develop a computer program, which will be able to
predict many kinds of biological activity on the basis of (only) structural formula of chemical
compound.

Computer aided structure —activity relationship (SAR) analysis is widely used now for new
finding leads and optimisation. Most of the SAR/QSAR/Modelling methods are applicable to
one or several types of biological activity within the same chemical series [3—5]. Thus, they
are unable to elucidate the general biological “potential” of a molecule under study. Recently,
the possibility for simultaneous prediction of many different biological effects, mechanisms
of action, mutagenicity, carcinogenicity, teratogenicity and embryotoxicity within different
series of compounds have been demonstrated [6—8] by the computer system PASS
(Prediction of Activity Spectra for Substances).

The purpose of the present work is to evaluate the PASS predictive abilities on the set of 89
new thiazole derivatives with known NSAID, local anaesthetic and antioxidant activity, and
to estimate which psychotropic effects can be discovered in some compounds of this series.

MATERIALS AND METHODS

Data Set

Thiazolyl group is of great importance in biological systems. Anti-inflammatory, analgesic,
antipyretic activities for some thiazolyl and benzoisothiazolyl derivatives are also known
[9,10]. The screening tests for these compounds have been chosen on the basis of certain
researchers’ purposes. It is obvious that known pharmacological actions of tested thiazolyl
derivatives do not represent the comprehensive biological activity spectra of the compounds.
Therefore, there is not any thiazolyl derivative that has been tested in the battery of all
available tests. However, the existing experimental data [11-19] provide the basis for
evaluation of PASS prediction and, if the results of evaluation will be satisfactory, new
activities can be further discovered for these compounds based on computer prediction.

The structures of the synthesized compounds with numbers 1-50 is presented in our
publication [20]; the structures with numbers 51—89 are given in Table I
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PASS Description

The basic elements of PASS include: presentation of biological activity, description of
chemical structure, structure—activity relationships knowledge base—SAR base, algorithm
of the activity spectra estimation, Current version of PASS has many essential
differences from earlier ones [21,6,7]. Here we present just brief description of the
program, necessary for general understanding what is PASS and how its results can be
interpreted. More detailed description of the approach is available on the web-site [8]
and from publications [22-25].

Activity Presentation

A biological activity spectrum should present every activity of a compound despite of the
difference in the essential conditions of its experimental determination. On the other hand, a
sufficiently large set of the substances can be collected only using many different sources
because the information taken from one publication never covers all aspects of a biological
action of the described substance. For example, according to Ref. [27] caffeine (CAS No 58-
08-2) is “stimulant,” *‘analeptic” and *‘diuretic”. As a result of informational search, it was
found that caffeine is: psychotropic, psychostimulant, analeptic, respiratory analeptic,
cardiotonic, diuretic, saluretic, immunomodulator, immunosuppressant, spasmolytic,
spasmogenic, vasopressor, vasodilator, hypertensive, nucleotide metabolism regulator,
cAMP phosphodiesterase inhibitor, teratogenic and embriotoxic agent. Some apparent
contradictions in terms may be attributed to the reversing of effects for various doses of
caffeine.

Thus, the biological activity spectrum may be defined as the “intrinsic” compound
property depending only on its structure and physicochemical characteristics. In PASS,
biological activities are described qualitatively and compounds could be subdivided into two
subsets, “active” and “inactive” ones.

Chemical Structure Description

The 2D structural formulas of a compound are chosen as the basis for the structure
description because they correspond our purpose to estimate a biological activity spectrum of
any substance even if it just virtually designed, neither synthesized nor experimentally
studied. There are many chemical compounds characteristics used as descriptors in SAR
analysis: sub-structural fragments, geometrical and topological indexes, physicochemical
characteristics, etc. For different kinds of biological activity in various chemical series,
particular descriptors occurred more or less significant in the appropriate SAR/QSAR
equations. Thus, in the simultaneous prediction of the wide range of the activity kinds for
non-congeneric compounds it is necessary to use the description, which would be exactly
sufficient to achieve a consistent prediction result but would not be too sensitive to ignore
some random regularities. In earlier versions of PASS, the Substructure Superposition
Fragment Notation (SSFN) [28] was used. In our paper published recently [22], we described
the substructure descriptors called “Multilevel Neighborhoods of Atoms” (MNA). MNA
descriptors are better SSFN from the many points of view, and in PASS MNA descriptors are
used now.

MNA descriptors are based on the structure representation, that does not specify the bond
types and includes hydrogen according to valence and partial charge of atoms. MNA
descriptors are generated as recursively defined sequence:
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zero-level MINA descriptor for each atom is the mark A of the atom itself;

any next-level MNA descriptor for each atom is the substructure notation

A(D\Ds...D,...), where D; is the previous-level MNA descriptor for the i-th immediate
neighbours of the atom.

This iterative process may be continued enclosing 2nd, 3rd, etc. neighbourhoods of the
each atom. It is important to emphasize that the atom mark may include not only the atom
type but also any additional information about atom, for example, about belonging to cycle or
chain. A structure of molecule is represented in PASS as a set of the 1st- and 2nd-levels MNA
descriptors. In 2nd-level MNA descriptors, we use the indicator “—"" of belonging to a chain.

More detailed presentation of MNA descriptors is available from Ref. [22].

Structure Equivalence

The structure equivalence is an important feature of the PASS approach. The structures are
considered as equivalent if they have the same molecular formula and MNA descriptors’ set.
Only unique structures are included into SAR base. Since MNA descriptors do not represent
the stereochemical peculiarities of a molecule, the compounds, which have only
stereochemical differences in the structure, are formally considered as equivalent. Such
simplification is obligatory “payment” for the possibility to predict many different activities
on the basis of uniform approach.

SAR Base

The prediction is carried out using the structure—activity relationships knowledge-base (SAR
base), which is based on analysis of the training set containing biologically active
compounds. To include training set into the SAR base the MNA descriptors are generated for
each compound in this set. If a structure is not fully determined, i.e. includes undetermined
atoms or residua, the compound is not included into the SAR base. If in the SAR base the
equivalent structure is found, then new activity spectrum is joined with the existing one. The
prediction is based on a SAR analysis of the training set containing more than 43,000
compounds, which have more than 700 kinds of biological action.

Algorithm of the Activity Spectra Estimation

The prediction algorithm was chosen from more than hundred variants tested through several
years. Its detailed is published elsewhere [23—-26].

The main target of PASS is to predict the activity spectra for a new substance. Therefore,
the general principle of PASS algorithm is the excluding the substance from SAR base, if its
structure is equivalent to the structure of compound under estimation.

The estimation of activity spectrum is the ranked list of probabilities “to be active” P,, “to
be inactive” P;, and the type of activity. The ranking is arranged on descending order of P,—
P;; thus, the most probable activities are at the top of predicted spectrum. The spectrum can
be shortened at any desirable cut-off value, but P, > P; is used by default for selection of
likely active compounds.

The probabilities P, and P; are considered as the measures of belonging to subsets of
“active” and “inactive” compounds, and the probabilities of the Ist and the 2nd kinds of the
prediction error, respectively.
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TABLE II Comparison of predicted and experimental data for some synthesized and tested compounds

Nao Activity Experimental data, % P,% P, % Coincidence (Exp./Pred.)
3 LA* 84.4 + 10.0 33 5 -+
4 NSAIDt 1233 =+ 1.7 - - +/—
LA 103.4 £ 9.0 34 5 +/+
7 NSAID 100.0 £ 2.1 - - +/—
8 NSAID 625+ 1.0 - - —
9 NSAID 50025 - - —/—
10 NSAID 106.3 = 6.9 - - f—=
11 NSAID 833 x2.1 - - -~
12 NSAID 1167 £ 1.9 - - +/—-
13 NSAID 89.6 23 - - -~
LA 539 £ 47 43 2 -+
14 NSAID 91.7 = 7.7 21 13 +/+
15 NSAID 68.8 £ 1.5 24 10 — I+
16 NSAID 975 +42 30 4 +/—
17 NSAID 89.6 = 3.8 - - /-
LA 98.8 = 8.3 37 4 +/14
18 LA 125.5 £ 5.2 34 4 +/+
19 NSAID 97.9 =38 22 11 /4
20 NSAID 111.1 = 3.8 19 17 -+
21 NSAID G35 + 6.5 30 4 +/+
22 NSAID 1125 £ 2.1 30 5 +/+
23 NSAID 74.0 + 1.9 25 9 -/
24 NSAID 126.0 = 4.6 25 10 +/4
25 NSAID 103.5 £ 54 25 8 +/+
26 NSAID 70.2 = 3.8 - - -/
27 NSAID 669 = 4.0 - - — -
28 NSAID 1144 £ 6,9 23 11 +/+
29 NSAID 979+ 34 22 12 +/+
30 NSAID 102.5 £ 3.1 - - +/+
LA 53.9 = 12.5 37 4 -+
31 NSAID 8§42 + 52 - - - /-
32 NSAID 1673 £ 27 - - +/—
34 NSAID 1142 = 2.5 19 17 +/+
35 NSAID 125.0 = 3.3 20 15 +/+
39 NSAID 825 £33 - - — /-
40 NSAID 167.3 £ 2.7 - - +/—
41 NSAID 108.5 = 4.0 25 8 +1+
42 NSAID 1352 £27 26 8 +/+
43 NSAID 729 x£5.0 24 10 -+
44 NSAID 883 21 24 10 — /4
45 NSAID 122.1 = 2.3 24 9 +/+
46 NSAID 1233 £ 11.5 25 9 + i
47 NSAID 742 £ 52 - - —/—
49 NSAID 149.6 * 6.9 - - +/—
50 NSAID 8l.3 46 - - - /-
AOH 24,5 = 2.7 16 15 -+
51 NSAID 592 +54 25 8 -1+
52 NSAID 563 *25 24 9 — I+
53 NSAID 56.5 £ 2.8 - - /=
54 NSAID 71,8+ 3.3 - - —/—
55 NSAID 42,1 * (.8 - - —/—
56 NSAID 39513 - - —/—
57 NSAID 489 + 1.5 - - /-
58 NSAID 39 +23 - - —/-
59 NSAID 473 =20 - - /-
60 NSAID 23916 - - —/—
61 NSAID 243 + 1.8 - - —/—
62 NSAID 35745 - - —/—
63 NSAID 47.3 27 7 —/+
64 NSAID 239 26 7 -/t
65 NSAID 24.3 26 8 -+
66 NSAID 36 1.4 - - —/—=
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TABLE II — continued

No Activity Experimental data, % P.% P;.% Coincidence (Exp./Pred.)
67 NSAID 54 = 0.7 - - —/—
68 NSAID 49319 - - -/
65 NSAID 75.04 = 0.6 - - —f—
70 NSAID 63.2 = 0.4 - - ol
71 NSAID 44.8 £ (0.5 - - —-/-
72 NSAID 62+ 1.7 — - —/-
73 NSAID 64 = 0.8 - - —-/-
74 NSAID 58 = 0.8 — - /=
75 NSAID 322 27 7 —f+
76 NSAID 42.3 20 5 — i+
77 NSAID 42 23 10 — I+
78 NSAID 64 24 10 -/
79 NSAID 50.4 31 4 — I+
80 NSAID 39 - - —/-
81 NSAID 47 - - —f—
82 NSAID 39 - - — /=
83 NSAID 502 - - ol
AQ 17.1/92 - - — /=
84 NSAID 37.6 - - /-
AO 5.8/97.1 - - —/—
85 NSAID 52 - - -
AO 8.9/92.4 - - -/
86 NSAID 46 - - —{-
AO 24.8/88 —{-
87 NSAID 24.6 - - —/—
28 NSAID - - - —/-
89 NSAID 16.3 - - —/-

# Relative activity to Procaine (100.0 * 3.1%) in percentage.
+ Relative activity ta Indomethacine (100.0 = 4.8%) in percentage.
+ Relative activity to Acetylealieylic acid (100.0 + 2.6%) in percentage.

Interpretation of Prediction Results

Depending on the value of calculated probability to be active P, and inactive P;, the results of
prediction are more or less reliable. However, the reliability is not the only criteria for
choosing of prospective compounds. If P, > 0.7, the chance to find the activity in
experiment is high, but in many cases the compound may oceur to be the close analogue of
known pharmaceutical agents. If 0.5 < P, < 0.7, the chance to find the activity in
experiment is less, but the compound is not so similar to known pharmaceutical agents. If
P, < 0.5, the chance to find the activity in experiment is even more less, but if the predicted
activity will be confirmed, the compound might occur to be a New Chemical Entity. Thus,
one may choose which activities have to be tested in compounds under study, based on
compromise between the novelty of pharmacological action and the risk to obtain the
negative result in experimental testing.

RESULTS AND DISCUSSION

Examples of predicted biological activity spectra for compounds 51—89 are presented in
Table L. Due to the limited space of publication, only biological activities with P, > 50% are
shown here, but all activities for which P, > P; can be considered as probable.

To evaluate the applicability of the approach to the thiazole derivatives, the results of
prediction are compared to experimental data for some compounds from the set, studied as
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N (o
e
O

> <ACTIVITY_PREDICTION>
39 substructure descriptors; 1 new.
Pa Pi for Activity:

0.619 0.069 Cardiovascular analeptic
0.535 0.050 Antiischemic, cerabral
0.515 0.047 Anticonvulsant

0.501 0.037 Sodium channel blocker
0.445 0.019 Anesthetic general

0.457 0.040 Mediator release inhibitor
0.536 0.126 Arrhythmogenic

0.453 0.064 Sedative

0.423 0.035 Antiarrhythmic

0.433 0.050 Cardiotonic

0.415 0.033 Bone formation stimulant
0.437 0.060C Spasmolytic, urinary
0.397 0.037 GABA A receptor agonist
0.348 0.013 Xanthine oxidase inhibitor
0.475 0.155 Myocardial ischemia treatment
0.401 0.082 Psychotropic

0.386 0.081 Spasmolytic

0.366 0.067 Anxiolytic

0.358 0.061 Cyclic GMP phosphodiesterase inhibitor
0.375 0.083 Antisecretoric

0.385 0.102 Analgesic, non-opioid

FIGURE 1 Example of biological activity spectra prediction for 3-morpholin-1-(4-methyl-2-pheny!-5-thiazolyl)-
1-propanon.

TABLE HI Compounds predicted as anxiolytics, anticonvulsants and cognition enhancers

Activity Number of compounds Registry number
Anxiolytic 7 4,5,9, 11, 38, 39, 40
Anticonvulsant 44 1,2,3,4,5,6,7,8,9,10, 11, 12, 14, 15, 17, 18, 19,
20, 26, 27, 28, 29, 30, 31, 32, 34, 35, 37, 38, 40,
54, 37, 38, 59, 63, 65, 66, 68, 70, 71, 72, 80, 81, 82
Cognition disorders 55 3,4, 11, 12, 18, 20, 23, 24, 25, 26, 27, 30, 31, 32,
treatment 34, 35, 38, 39, 40, 43, 44, 46, 47, 48, 49, 50, 51,

52, 53, 54, 55, 56, 57, 58, 59, 60, 61, 62, 66, 67,
68, 69, 70, 71, 72, 73, 74, 75, 76, 77, 78, 79, 80,
81, 82
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@ Cognition disorders
treatment

g Anticonwilsant

O Anxiolytic

Pa>Pi Pa- Pa- Pa- Pa- Pa-
Pi>30 Pi>40 Pi>50 Pi>60 Pi>70

FIGURE 2 Distribution of the predicted psychotropic activities versus P,—P; values,

non-steroid antiinflammatory (78 compounds); local anaesthetics (6 compounds);
antioxidants (5 compounds) tests. These data are given in Table II.

In the experiment the compound is considered as being active if its potency is no less than
the potency of the appropriate reference drug (the experimental errors are taken into
account). It is obvious that such criteria may be too strong for evaluation of the results of
biological activity prediction, but it is often used in search for new lead compounds by
pharmaceutical companies. Predicted activity is considered as significant if its estimated
P, > P;. Coincidence of the experiment and prediction is designated, respectively, by
“ 4 /47 (active/active) or “ — /—"’ (inactive/inactive), contradiction between the experiment
and prediction is designated by “ — /+” (inactive/active) or “ +/—" (active/inactive).
Experiment coincides with the prediction for 59 out of 78 compounds tested as NSAIDs
(75.6%); for 3 out of 6 compounds tested as local anaesthetics (50%); for 5 compounds tested
as antioxidant (100%). General concordance that describes the overall percentage of correct
predictions (“ + /4 and “ — /—") equals to 52/89 = 70.8%. It is less than 85% average
accuracy obtained in LOO cross-validation [8], but taking into account that the probability of
random guessing any activity for a compound is 1/773 ~ 0.1%, the average accuracy of
prediction seems to be sufficient. The values of the first kind (+/—) and second kind (—/+)
errors are 9.0 and 20.2%, respectively).

Therefore, PASS could be used for prioritising of further pharmacological study of the
compounds from this set and screening of new thiazole derivatives.

In particular, we can consider the prediction of such kinds of psychotropic action as
anxiolytic, anticonvulsant and cognition enhancer. The example of such prediction for
compound No. § is given in Fig. 1. It is obvious that this compound might be tested as
anticonvulsant (P, = 0.515) and as anxiolytic (P, = 0.366).

The registry numbers of all compounds from the set predicted as anxiolytics,
anticonvulsants and cognition enhancers are given in Table III. The distribution of these
compounds versus P,—P; values is presented in Fig. 2. Most of estimated P, values are less
than 60%, therefore, keeping in mind usual interpretation of PASS predictions (see above),
one might suggest that the compounds under study are not very close to well-known
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anxiolytics, anticonvulsants and cognition enhancers. Moreover, if their activity will be
confirmed by the experiment, some of them may occur to be New Chemical Entities (NCE).

CONCLUSIONS

1. By evaluation of PASS versus 89 recently synthesized thiazole derivatives it is shown that
the concordance between the prediction and experiment is 70.8% even if very strong
criteria for determination of activity in the experiment is applied.

2. According to the computer prediction, new anxiolytic, anticonvulsant and cognition
enhancer agents can be found among the studied thiazole derivatives. Since the estimated
probability values for these activities P, are less than 60%, NCE can be discovered among
the compounds from the studied series.
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