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The advanced study of the analgesic activity of N-(3-pyridylmethyl)-4-hydroxy-2-oxo-1,2,5,6,7,8-hexahydro-
quinoline-3-carboxamide selected by the results of the primary pharmacological screening as the leading struc-
ture has revealed a significant change in anesthetic properties in different samples of this compound. Since the
substance under study was not soluble in water, and animals received it orally as a thin aqueous suspension,
the most likely cause of the effect observed was thought to be the changes in the crystalline structure of N-(3-
pyridylmethyl)-4-hydroxy-2-oxo-1,2,5,6,7,8-hexahydroquinoline-3-carboxamide occurring in it under the influ-
ence of external factors. This assumption has been fully confirmed by the thorough microscopic investigation of
high — and low-active samples, as well as more objective data, the methods of powder and single crystal X-ray
diffraction analysis. Thus, in particular, it has been found that with all the variety of crystalline and amorphous
forms included in the samples studied their qualitative composition appeared to be quite similar. At the same
time the quantitative content of some of the phases varies greatly, and obviously, it was the factor determining
the size of the analgesic effect.

TMOJIIMOP®I3M TA AHAJITETUYHA AKTUBHICTb N-(3-MIPUANIIMETUI)-4-INgPOKCU-2-OKCO-1,2,5,6,7,8-
TEKCArI4QPOXIHOIJIH-3-KAPBOKCAMIQY
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Knrodoei cnoea: 4-2idpokcu-2-okco-1,2-0uzidpoxiHoniH-3-kapbokcamiou; nonimopghiam; peHmaeHocmpykmyp-
Hul aHarnis;, aHanzemu4yHa akmueHicme

PoswupeHe sugyeHHs1 aHaneemu4Hoi akmugHocmi N-(3-nipudunmemurn)-4-eidpokcu-2-okco-1,2,5,6,7,8-2exkcazio-
poxiHoniH-3-kapbokcamidy, 8idibpaHo20 3a pe3dyribmamamu nepeuHHO20 hapMaKkorno2idyHO20 CKPUHIH2Y SIK CMpPYK-
mypu-nidepa, susisunio cymmesy 3miHy 3Heboso4Yux enacmusocmel y pisHUx 3pa3skig uiei crionyku. OCKinbKu
docridxysaHa pedosuHa Hepo34UHHa y 800i i middociOHUM meapuHaM 8800usack nepopasbHO y 8u2ns0i MoH-
KOI' 80OHOI' cycrieHsil, mo Halbinbw (MOBIPHO MPUYUHOK 8USIBIIEHO20 eghbekmy 8U3Hasu 3MiHU KpucmaridyHoi by-
0osu N-(3-nipudunmemunn)-4-2idpokcu-2-okco-1,2,5,6,7,8-eekcaeiopoxiHoniH-3-kapbokcamidy, ki 8i0bysaroms-
CS1 Y HbOMY Mi0 8MIU8OM 308HIWHIX ¢hakmopis. Lle npurnyweHHs1 noeHicmio nidmeepousiocb pemesibHUM MiKpO-
CKOMiYHUM OOCIIOKEHHSIM BUCOKO- ma HU3bKOaKmMUBHO20 3paskKig, a makox binbw 06’ekmusHUMu daHumu, odep-
JKaHUMU MemodaMu MopPOUWKOB020 i MOHOKPUCMAIIIHHO20 PeHMeaeHOCMPyKMypHO20 aHarnidy. Tak, 30kpema, ecma-
HOBITIEHO, W0 MpU 8CbOMY po3maimmi KpucmasiyHux ma aMopgHUX ¢hopM, WO 8xo0simb y QOCiOKYy8aHi 3pasKu,
Ix siKicHUU cknad susiguscst 008071 CXOXUM. B mol xe Yac KinbKiCHUl emicm Oesikux ¢pa3 CusibHO PO3PI3HAEMbCS,
w0, 04e8UOHO, U MOCIYXUIO 8U3HaYabHUM ¢hakmopom Or1si 8e/TUHUHU aHan2emu4yHo20 echekmy.

MOJIMMOP®U3M U AHAJTIbITETUYECKAST AKTUBHOCTb N-(3-NTUPUANIIMETUI)-4-Ir'MOPOKCU-2-OKCO-
1,2,5,6,7,8-FTEKCArMOPOXUHOJINH-3-KAPEOKCAMUAA
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Knrodesnbie criosa: 4-2udpokcu-2-okco-1,2-0ueudpoxuHonuH-3-kapbokcamudbl; MOMUMOPGOU3M; PeHM2eHOCMpPYyK-
mypHbIU aHanus; aHanbeemu4yecKkasi akmueHOCmb

PacwupeHHoe u3ydeHue aHanbeemuyeckol akmusHocmu N-(3-nupudunmemunn)-4-eudpokcu-2-okco-1,2,5,6,7,8-
2eKcac2udpoxuHonuH-3-kapbokcamuda, omobpaHHO20 o pesyrbmamam Nepeu4HO20 hapMaKorno2u4ecKo20 CKpu-
HUH2a 8 Kadyecmee cmpyKkmypbl-nudepa, 8bIS8UIIO CyWecmeeHHoe U3MeHeHuUe obesbonusarowux ceolicms y
pasHbix 06pa3y08 3mozo coeduHeHuUs1. [ocKonbKy ucrbimyeMoe 8eLecmso He pacmeopumo 8 8ode U Mnodorbsim-
HbIM XUBOMHbIM 8800UIIOCH NepopasibHO 8 sude MOoHKoU 800HOU cycrieH3uu, mo Haubornee 8eposamHoU rnpu4u-
HoU 06Hapy»xeHHO20 aghchekma nocyumarnu U3MeHeHus Kpucmariudeckozo cmpoeHust N-(3-nupudunmemunn)-4-
2udpokcu-2-okco-1,2,5,6,7,8-2ekcacudpoxuHornuH-3-kapbokcamuda, npoucxodsiujue 8 Hem nod sosdelicmauem
B8HEWHUX ¢hakmopos. Omo rpedrnonoxeHue noIHOCMb0 MOOMeepOUIoCs MujameribHbIM MUKPOCKOMNUYECKUM
uccriedosaHueM 8bICOKO- U HU3KOaKmMueHo20 obpa3syos, a makxe bornee 06beKmu8HbIMU OaHHbIMU, MOTy4YeH-
HbIMU MemodaMu MOPOWKO8020 U MOHOKPUCMAIIUYECKO20 PeHM2EHOCMPYyKmMypHo20 aHanu3sa. Tak, 8 yacm-
HOCMu, ycmaHo8/1eHO, Ymo rpu 8ceM MHO2000pa3uu Kpucmasniau4eckux u aMopghHbIX hopM, 8X00ALWUX 8 U3y-
Yaemble 06pa3uybl, UX Ka4eCcmeeHHbIl cocmas oka3asicsi 0080/IbHO CXOXUM. B mo xe epemsi Kornu4yecmeeHHoe
codepxxaHue HEKOmMopbIX ¢ha3 CUIbHO pa3nudyaemcs, Ymo, 04e8UOHO, U MOCYXUs1o onpedenstouum Ons eenu-
YUHbI aHanbeemu4yeckoz2o aghghekma ¢hakmopom.
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The tendency of many substances to form diffe-
rent crystalline or polymorphic modifications has long
attracted the attention of researchers. And if the ori-
ginal interest in such objects was caused solely by
curiosity of researchers, but by the accumulation of
information about the diversity of the properties of
polymorphic substances it gradually became practi-
cal. This area of crystallography has found especially
bright and productive reflection in medicinal chemis-
try [1-5]. As it turned out, polymorphism of drugs is
capable to change their characteristics radically, and
now no serious pharmaceutical manufacturer can ig-
nore the problem [6-9]. For this reason, the issues
of obtaining, determining, describing, as well as purity
and properties of crystalline forms used in pharmaceu-
tical products do not remain without attention from
regulatory authorities. As a result, without such in-
formation the registration of a new medicinal sub-
stance has now become impossible in many countries.
However, it should be recognized that although poly-
morphism has developed into a separate science, but
in many ways it still remains an undiscovered natu-
ral phenomenon. Until now, researchers could only
notice the formation of one or another polymorphic
modification of a substance. Theoretically to predict
or calculate this process and, especially, to predeter-
mine the conditions that provide formation of only
desired polymorph are not yet possible [10].

We unexpectedly encountered with the problem of
polymorphism of biologically active substances when
searching for new analgesics among derivatives of
4-hydroxyquinoline-2-ones. In particular, in the in-
tegrated optimization studies proposed earlier [11]
N-(3-pyridylmethyl)-4-hydroxy-2-oxo-1,2,5,6,7,8-hexa-
hydroquinoline-3-carboxamide (2) was involved in
the range of the objects studied as a leading com-
pound of N-(3-pyridylmethyl)-4-hydroxy-6,7-dimethoxy-
2-0x0-1,2-dihydroquinoline-3-carboxamide (1); though
it was previously described [12], but, nevertheless,
it was of interest as the analogue modified in the
benzene moiety of the quinolone nucleus:

OH O
MeO X N N
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MeO N~ >0
H
1
OH Io
X N ~N
| Ho |l P
N
H
2

A high analgesic activity of the compound (o-form)
found during the primary pharmacological screening
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immediately caused a keen interest in it as a poten-
tial new leading compound (Tab. 1).

However, in further tests serious problems began
to appear - the second sample of this compound (-form)
sent to the biological laboratory unexpectedly demon-
strated the result approximately two times lower than
the first one. And it is despite the fact that they both
were the products of the same synthesis. The mul-
tiple repetition of the pharmacological experiment
under the similar conditions with both samples si-
multaneously finally confirmed significant differen-
ces in their analgesic properties. At first there were
even doubts that we dealt namely with N-(3-pyridyl-
methyl)-4-hydroxy-2-oxo-1,2,5,6,7,8-hexahydroquino-
line-3-carboxamide (2) in both cases. But NMR spect-
roscopy and combined gas chromatography mass-
spectrometry dispeled these doubts rapidly and con-
firmed the absolute identity of the first and second
samples.

N-(3-Pyridylmethyl)-4-hydroxy-2-oxo-1,2,5,6,7,8-
hexahydroquinoline-3-carboxamide (2) under normal
conditions is not soluble in water. [t was administe-
red orally to the experimental animals in the form of
a fine aqueous suspension stabilized with Tween-80.
Since the test substance is ingested in a solid form,
one of the most likely factors having such significant
impact on its biological properties becomes the cry-
stalline structure [10].

Based on the above data we considered it appro-
priate to conduct the study of the phase composition
of the high and low active samples of N-(3-pyridyl-
methyl)-4-hydroxy-2-oxo0-1,2,5,6,7,8-hexahydroquinoli-
ne-3-carboxamide (2, a- and B-forms, respectively)

Table 1

The analgesic activity of leading compound 1,
polymorphic forms of amide 2 and reference drugs
on the “acetic acid writhing” model

Analgesic activity
Compound The average numberof |
“writhings” °
1 18.3+1.0%* 78.0
2 (a-form) 11.0£1.3** 86.7
2 (B-form) 45.5+2.7% 45.1
Metamizole sodium s
(55 mg/kg) 53.8+14 351
Piroxicam %
(92 mg/kg) 41.6+1.8 50.0
Diclofenac %%
(5 mg/kg) 40.1£2.3 51.6
Nabumetone N
(50 mg/kg) 41.0£3.3 50.6
Control 83.2+1.3 -

* — differences were significant at p<0.05 compared to control;
** — differences were significant at p<0.01 compared to control.
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Fig. 1. The X-ray powder diffractogrammes of highly active a-form of amide 2 (bottom) and its low active R-form (top).

by the methods of X-ray powder and single-crystal
X-ray structural analysis.

Powder X-ray analysis (Fig. 1) allows to conclude
confidently only that the qualitative composition of
both samples are quite similar and diverse - in both
cases both sharp and wide peaks, which are likely
due to the simultaneous presence of several crystal-
line and amorphous phases, are observed. But the
quantitative content of phases (judging by the change
in the intensity of the peaks) is very different. It is
possible that this factor had a decisive impact on the
analgesic effect of the crystalline forms of amide (2).

A careful microscopic analysis gave similar re-
sults, but at the same time some shiny triclinic crys-
tals suitable for single-crystal X-ray structural analy-
sis were observed in the total powder weight of the
active Sample A. This analysis was carried out suc-
cessfully by us (See Fig. 2 and Tab. 2, 3).

In the independent part of the elementary cell of
this crystalline phase of N-(3-pyridylmethyl)-4-hy-
droxy-2-oxo-1,2,5,6,7,8-hexahydroquinoline-3-carb-
oxamide (2) two molecules - A and B differing in some
geometric parameters were found. The cyclohexone
fragment in each of these molecules is disordered by
two half-chair conformations — A1 and A2, B1 and B2
(folding parameters [13]: S = 0.69, © = 35.4°, ¥ = 29.9°
in A1; $=0.81,0 =34.3° ¥=29.7°in A2; $=0.87,
0=323°¥=251°InB1;5=0.57,0=39.4°, ¥=284°

in B2). Deviation of atoms C 3 and C(,, from the mean-
square plane of the rest atoms of the cycle is -0.34
and 0.34 A in A1, 0.40 and -0.40 A in A2, 0.50 and
-0.35 A in B1 and -0.28 and 0.28 A in B2, respecti-
vely. The carbamide fragment of the substituent at
atom C, is in the plane of the quinolone cycle [the
torsional angle is C(;;=Cg~C(;=0(3, is -0.3(8)° in A and
-4.3(8)° in B]; it is promoted by formation of intra-
molecular hydrogen bonds: O,-H...0: (H...0 1.77 A,
0-H...0 149°in A, H...0 1.75 A, 0-H...0 150° in B)
and Nj,-H...0;: (H...0 2.02 A, N-H..0135°inA H...0
2.00 A, N-H...0 135° in B). Formation of the given
hydrogen bonds leads to electron density redistribu-
tion in this fragment of the molecule: bonds of O,)-C,
1,259(7) Ain 1A and 1,286(7) A in 1B (mean [14]

Fig. 2. The structure of N-(3-pyridylmethyl)-4-hydroxy-2-oxo-
1,2,5,6,7,8-hexahydroquinoline-3-carboxamide (2) with numbering
of the atoms.
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Table 2
Interatomic distances (/) in the structure of triclinic modification of amide 2
Bond LA Bond LA Bond LA
O(TA)-C(9A) 1.259(7) C(6A)-C(7A) 1.419(6) C(1B)-C(6B) 1.334(7)
O(2A)-C(7A) 1.331(6) C(7A)-C(8A) 1.390(8) C(1B)-C(2B) 1.521(6)
O(3A)-C(10A) 1.246(6) C(8A)-C(9A) 1.432(6) C(2B)-C(3D) 1.540(1)
N(TA)-C(1A) 1.362(7) C(8A)-C(10A) 1.489(7) C(2B)-C(3B) 1.540(1)
N(T1A)-C(9A) 1.381(6) C(11A)-C(12A) 1.517(7) C(3B)-C(4B) 1.540(1)
N(2A)-C(10A) 1.322(7) C(12A)-C(16A) 1.360(7) C(4B)-C(5B) 1.540(1)
N(2A)-C(11A) 1.473(5) C(12A)-C(13A) 1.395(7) C(3D)-C(4D) 1.540(1)
N(3A)-C(14A) 1.311(6) C(14A)-C(15A) 1.403(7) C(4D)-C(5B) 1.540(1)
N(3A)-C(13A) 1.334(6) C(15A)-C(16A) 1.365(7) C(5B)-C(6B) 1.511(7)
C(1A)-C(6A) 1.344(7) O(1B)-C(9B) 1.286(7) C(6B)-C(7B) 1.420(6)
C(1A)-C(2A) 1.517(6) O(2B)-C(7B) 1.321(5) C(7B)-C(8B) 1.413(7)
C(2A)-C(3A) 1.540(1) 0O(3B)-C(10B) 1.251(6) C(8B)-C(9B) 1.403(7)
C(2A)-C(30) 1.540(1) N(1B)-C(1B) 1.368(7) C(8B)-C(10B) 1.497(7)
C(3A)-C(4A) 1.540(1) N(1B)-C(9B) 1.398(6) C(11B)-C(12B) 1.504(7)
C(4A)-C(5A) 1.540(1) N(2B)-C(10B) 1.330(7) C(12B)-C(16B) 1.362(7)
C(30)-C(4Q) 1.540(1) N(2B)-C(11B) 1.499(6) C(12B)-C(13B) 1.383(6)
C(40)-C(5A) 1.540(1) N(3B)-C(14B) 1.320(7) C(14B)-C(15B) 1.360(7)
C(5A)-C(6A) 1.507(8) N(3B)-C(13B) 1.359(7) C(15B)-C(16B) 1.358(7)
1.210 A), 0(;~C) 1.246(6) A in 1A and 1.251(6) A In dimer A-A:

in 1B (1.210 A), and C7)=Cg 1.390(8) A'in 1A and
1.413(7) A in 1B (1.326 A) are extended, and bonds
of 0;-C(;, 1.331(6) Ain 1A and 1.321(5) A in 1B
(1. 362 A) and 1 Cg~Co) 1.438(6) Ain1Aand 1.403(7) A
in 1B (1.455 A) are shortened compared to their mean
values.

3-Picolyl substituent is in the antiperiplanar po-
sition in relation to Cg,~C ;4 bond [the torsional angle
is C(31y=N(3=C(10=Cg) is 173.4(5)° in A and 169.6(5)°
in B], and its aromatic cycle is in —sc-conformation
in relation to C,,-N, bond and noticeably turn to
N(;-C;, bond [torsional angles are C;4-N;)=C(;1,=C 12
are-83.7(6)°in Aand -78.2(7)°in B; N,j=C(;15=C(12=Cyy¢)
-68.6(7)° in A and -69.7(7)° in B].

In the crystal of molecule A and B owing to se-
veral intramolecular hydrogen bonds of C-H...m sta-
cking-dimers A-A and B-B are formed by the “head-
to-tail” type (the distance between T-systems is 3.8 A):

Fig. 3. A stacking-dimer of molecules of amide 2 in the crystal
of triclinic modification.
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C(3a)-H(3ab)...C(8a) (1) (-x,-y,1-z) H...C (m) 2.83 4,
C-H...C (m) 157°;

C(3a)-H(3ab)...C(10a)’ (m) (-x,-y, 1 - z) H...C (m)
2.59 A, C-H...C () 166°;

C(4c)-H(4ca)...C(9a)’ (1) (-x,-y,1-2) H...C () 2.82 A,
C-H...C (m) 146°;

C(4c)-H(4ca)...C(10a) () (-x, -y, 1-2z) H...C (m)
2.87 A, C-H...C (m) 161°.

In dimer B-B:

C(3d)-H(3db)...C(10b)’ () (-x,1 -y, 2 - z) H...C (m)
2.75 A, C-H...C (m) 176

C(4b)-H(4bb)...C(10b)’ (m) (-x,1 -y, 2 - z) H...C (m)
2.78 A, C-H...C (m) 167°.

Dimers are connected by intermolecular hydro-
gen bonds: N(1a)-H..N(3b)' (-x,1-y,1-2z) H..N
2.07 A,N-H...N 170° and N(1b)-H...N(3a)’ (- x,-y, 2 - 2)
H..N 2.05 A, N-H..N 165°.

In the low active B-sample of N-(3-pyridylmethyl)-
4-hydroxy-2-oxo-1,2,5,6,7,8-hexahydroquinoline-3-
carboxamide (2) due to a relatively much lower con-
tent the triclinic crystalline phase is not visually de-
tected, and it may become a cause of the biological
activity decrease. This conclusion is not final, of course,
since any polymorphic modification of amide 2 has
not been obtained and studied in the pure form. The
external factors caused the changes of the phase com-
position of the second sample while its sending are
not clear yet. Nevertheless, based on the available
data it is definitely arguable that N-(3-pyridylmethyl)-
4-hydroxy-2-oxo-1,2,5,6,7,8-hexahydroquinoline-3-
carboxamide (2) is highly prone to polymorphism.
And the main thing is that it is not likely reasonable
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Table 3
Valence Angles (w) in the structure of triclinic modification of amide 2

Angle o, deg. Angle o, deg.
C(TA)-N(1A)-C(9A) 126.2(5) C(10A)-N(2A)-C(11A) 123.4(5)
C(14A)-N(3A)-C(13A) 116.7(5) C(6A)-C(TA)-N(1A) 118.8(5)
C(6A)-C(1A)-C(2A) 124.6(6) N(1A)-C(1A)-C(2A) 116.5(5)
C(1A)-C(2A)-C(3A) 112.7(7) C(1A)-C(2A)-C(30) 110.5(6)
C(2A)-C(3A)-C(4A) 112(1) C(3A)-C(4A)-C(5A) 111.7(8)
C(2A)-C(30)-C(40) 109.9(8) C(5A)-C(40)-C(3Q) 109.0(7)
C(6A)-C(5A)-C(4A) 114.6(7) C(6A)-C(5A)-C(4C) 112.5(6)
C(1A)-C(6A)-C(7A) 119.4(6) C(1A)-C(6A)-C(5A) 121.8(5)
C(7A)-C(6A)-C(5A) 118.8(5) O(2A)-C(7A)-C(8A) 121.8(5)
O(2A)-C(7A)-C(6A) 117.1(6) C(8A)-C(7A)-C(6A) 121.1(5)
C(7A)-C(8A)-C(9A) 119.5(5) C(7A)-C(8A)-C(10A) 119.1(5)
C(9A)-C(8A)-C(10A) 121.2(5) O(TA)-C(9A)-N(1A) 118.7(5)
O(1A)-C(9A)-C(8A) 126.4(5) N(TA)-C(9A)-C(8A) 114.9(6)
O(BA)-C(10A)-N(2A) 120.9(5) O(3A)-C(10A)-C(8A) 120.3(6)
N(2A)-C(10A)-C(8A) 118.9(5) N(2A)-C(11A)-C(12A) 109.5(4)
C(16A)-C(12A)-C(13A) 116.4(6) C(16A)-C(12A)-C(11A) 122.8(5)
C(13A)-C(12A)-C(11A) 120.8(5) N(3A)-C(13A)-C(12A) 124.6(5)
N(3A)-C(14A)-C(15A) 123.4(6) C(16A)-C(15A)-C(14A) 117.5(6)
C(12A)-C(16A)-C(15A) 121.0(6) C(1B)-N(1B)-C(9B) 123.5(5)
C(10B)-N(2B)-C(11B) 121.8(5) C(14B)-N(3B)-C(13B) 115.0(5)
C(6B)-C(1B)-N(1B) 122.5(5) C(6B)-C(1B)-C(2B) 124.2(6)
N(1B)-C(1B)-C(2B) 113.2(5) C(1B)-C(2B)-C(3D) 111.5(6)
C(1B)-C(2B)-C(3B) 108.7(7) C(2B)-C(3B)-C(4B) 107.0(8)
C(3B)-C(4B)-C(5B) 109.8(7) C(2B)-C(3D)-C(4D) 119(1)
C(3D)-C(4D)-C(5B) 110.1(8) C(6B)-C(5B)-C(4D) 117.0(7)
C(6B)-C(5B)-C(4B) 109.5(6) C(1B)-C(6B)-C(7B) 117.3(6)
C(1B)-C(6B)-C(5B) 123.3(5) C(7B)-C(6B)-C(5B) 119.2(5)
0O(2B)-C(7B)-C(8B) 121.5(5) 0O(2B)-C(7B)-C(6B) 117.9(6)
C(8B)-C(7B)-C(6B) 120.5(5) C(9B)-C(8B)-C(7B) 121.1(5)
C(9B)-C(8B)-C(10B) 121.0(6) C(7B)-C(8B)-C(10B) 117.9(5)
O(1B)-C(9B)-N(1B) 117.8(5) O(1B)-C(9B)-C(8B) 127.1(5)
N(1B)-C(9B)-C(8B) 115.0(6) O(3B)-C(10B)-N(2B) 120.9(5)
0O(3B)-C(10B)-C(8B) 120.6(6) N(2B)-C(10B)-C(8B) 118.4(5)
N(2B)-C(11B)-C(12B) 110.0(4) C(16B)-C(12B)-C(13B) 117.1(6)
C(16B)-C(12B)-C(11B) 123.0(5) C(13B)-C(12B)-C(11B) 119.9(6)
N(3B)-C(13B)-C(12B) 124.1(6) N(3B)-C(14B)-C(15B) 125.0(6)
C(16B)-C(15B)-C(14B) 118.5(6) C(15B)-C(16B)-C(12B) 120.3(6)

to study it further as a potential pain-Kkiller at least
since the conditions, which would allow obtaining
highly active polymorphic modifications of this sub-
stance in regard to pharmacology and providing their
stability while storing, will not be found.

Experimental Part

N-(3-Pyridylmethyl)-4-hydroxy-2-oxo-1,2,5,6,7,8-
hexahydroquinoline-3-carboxamide (2) was synthe-
sized by the known method [12].

X-Ray Structural Analysis. Crystals of amide 2
are triclinic (ethanol), C;(H,;N;0,, at 20°Ca = 7.865(2),
b=12.077(2),c=16.106(2) A, a=80.06(1)°, f=85.31(1)°,

y=71.97(2)°, V=1432.1(4) A3, M. = 299.33, Z = 4, space
group P, d_,. = 1.388 g/cm?, u(MoK,) = 0.098 mm™,
F(000) = 632. The unit cell parameters and inten-
sities of 10071 reflections (5046 independent with
R, = 0.117) were measured on an Xcalibur-3 diffrac-
tometer (MoK, radiation, CCD-detector, graphite mo-
nochromator, w-scanning, 20, = 50°).

The structure was decoded by the direct method
using the SHELXTL programme package [15]. When
refining the structure restrictions were imposed on the
bond lengths in disordered cycles (Csp3-Csp® 1.54 A).
The positions of the hydrogen atoms were found from
the electron density difference map and refined using
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the rider model with U, = n U,, of a nonhydrogen
atom bound with the hydrogen atom (n = 1.5 for hy-
droxyl group and n = 1.2 for the other hydrogen at-
oms). The structure was refined in relation to F? by
the method of least squares anisotropically for non-
hydrogen atoms to wR, = 0.207 for 4833 reflections
(R, =0.083 for 1450 reflections with F>4c (F), S = 0.839).
The complete crystallographic data about the struc-
ture of triclinic modification of amide 2 were deposi-
ted at the Cambridge Crystallographic Data Centre -
deposit No. CCDC 1044949. The interatomic distances
and angles are shown in Tab. 2 and 3, respectively.

The powder X-ray analysis of a- and pB-forms of
amide 2 was performed using a Siemens D500 dif-
fractometer according to Bragg-Brentano scheme in
the range of angles 2°<20<60° (radiation - CuKa, gra-
phite monochromator on the secondary beam, scan-
ning step - 0.02°, accumulation time - 20 s at each
point, a horizontal divergence of the primary beam
- 1°, the receiving slit - 0.1°).

The biological studies presented in this paper were
conducted in full compliance with the provisions of
the European Convention on protection of vertebrates
used for experimental and other scientific purposes
and the Ukrainian Law No. 3447-1V “On protection
of animals from severe treatment” (2006).

Analgesic properties of a- and B-forms of N-(3-
pyridylmethyl)-4-hydroxy-2-oxo-1,2,5,6,7,8-hexahyd-
roquinoline-3-carboxamide (2) were studied in white
nonlinear male mice weighing 18-23 g (10 animals for
each test substance) using the “acetic acid writhing”
standard model [16]. The nociceptive effect was re-
produced by the intraperitoneal injection of 0.6% ace-
tic acid solution in the amount of 0.1 ml per 10 g of
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the animal’s body weight in an hour after introduc-
tion of the test sample. The animals were observed
for 20 min, the number of “writhings” was counted.
The analgesic effect was assessed by the ability of
compounds to reduce the number of “writhings” in
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N-(3-pyridylmethyl)-4-hydroxy-6,7-dimethoxy-2-oxo-
1,2-dihydroquinoline-3-carboxamide (1) [11], as well
as with the known non-opioid analgesics: Metamizole
sodium (Darnitsa, Ukraine), Piroxicam (Jenapharm,
Germany), Diclofenac (KRK, Slovenia) and Nabumeto-
ne (SmithKline Beecham, Germany). All test compounds
were administered orally in the dose of 20 mg/kg in
the form of a thin aqueous suspension stabilized with
Tween-80. Medicines were used similarly or as aqueous
solutions in the doses corresponding to their ED,, for
this experimental model [17]. The control group received
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Conclusions

1. An increased tendency to form different cry-
stal modifications has been revealed in N-(3-pyridyl-
methyl)-4-hydroxy-2-oxo-1,2,5,6,7,8-hexahydroquino-
line-3-carboxamide being of interest as a potential
analgesic.

2. Another experimental evidence that polymor-
phism is a very important property of any biologi-
cally active substances that can significantly change
its characteristics and therefore requires close at-
tention and thorough study has been obtained.
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