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Continuing the search for new analgesics and with the purpose of revealing the structural-biological regularities,
which are important for further studies, the synthesis of a series of 4-hydroxy-N-(pyridin-2-yl)-2,2-dioxo-1H-2A5,1-
benzothiazine-3-carboxamides unsubstituted in position 1 has been carried out. The structure of all compounds
synthesized has been confirmed by elemental analysis, "H NMR spectra and mass spectra. Based on a detailed
analysis of the mass spectra it has been concluded that 4-hydroxy-N-(pyridin-2-yl)-2, 2-dioxo-1H-2A, 1-benzothiazine-
3-carboxamides in crystals are inner salts — 3-{[(pyridinium-2-yl)amino]carbonyl}-2, 2-dioxo-1H-2, 1-benzothiazin-
4-olates. It has been noted that spectroscopy of 'TH NMR does not allow either to confirm or disprove that in DMSO
solution the substances studied exist in the form of inner salts since the signals of the active protons of OH and NH-
groups that are important do not appear. According to the results of the pharmacological screening the substances — for
example, 3-{[(6-methyipyridinium-2-yl)amino]jcarbonyl}-2, 2-dioxo-1H-2, 1-benzothiazin-4-olate — exceeding Piroxicam
by the analgesic activity have been found. It has been unequivocally determined that removal of the 1-N-methyl group
from the structure of 4-hydroxy-1-methyl-N-(pyridin-2-yl)-2, 2-dioxo-1H-2A%, 1-benzothiazine-3-carboxamides in gene-
ral leads to a marked decrease in analgesic properties and may be considered inappropriate.

BUBYEHHST 3AKOHOMIPHOCTEWU 3B’SI3KY CTPYKTYPA — AHAJIFTETUYHA AKTUBHICTb Y CEPII
4-rigPOKCHU-N-(MIPULONH-2-11)-2,2-I0KCO-1H-2A%,1-BEH30TIA3UH-3-KAPEOKCAMIAIB

1.B.Ykpaineusb, J1.0.llempywoea, O.B.lopoxoea, O.0.[JasudeHko

Knroyoei crnioea: amidysaHHs; 2-amiHomnipuduHu, 4-eidpokcu-2, 2-0iokco-1H-2A%, 1-6eH3omia3uH-3-kapbokcamiou;
CUHMe3; aHasizemuyHa akmueHicmb

[podoexyroHu MoK HOBUX aHarI2emuKig ma 3 MEemnor 8USIBMEHHS 8aXIUBUX 0715 ModaribLiux OOCTIOXKeHb CITPYKMYpPHO-
bioroaiyHuUX 3aKoHOMIpHOCMeU, Mu 30itCHUIU CUHMEe3 cepii HesaMilueHUX y nornoxeHHi 1 4-eidpokcu-N-(nipuduH-2-in)-
2,2-0iokco-1H-2A%, 1-6eH3omia3uH-3-kapbokcamiois. bydosy ycix cuHme3soeaHux pe4yosuH nidmeepdxeHo OaHUMU
erleMeHImHo20 aHarizy, criekmpamu "H SMP ma mac-cnekmpamu. Ha nidcmasi emaribHO20 aHarizy Mac-criekmpie 3po-
6r1eHO 8UCHOBOK, WO 8 Kpucmarax 4-eidpokcu-N-(nipuduH-2-in)-2, 2-0iokco-1H-2A%, 1-6eH3omia3uH-3-kapbokcamiou rpeo-
cmaernsiomes coboro 8HympiwHi cori — 3-{[(nipuduHiym-2-in)amiHoJkapboHin}-2, 2-0iokco-1H-2, 1-beHsomia3uH-4-ornamu.
BasHadveHo, ujo cnekmpockonis 'H SIMP He do3eorisie Hi nidmeepdumu, Hi cripocmysamu me, wo i 8 po3quHi JMCO docrii-
OXKy8aHi PEHOBUHU ICHYOmb y 8U2ssidi BHYMPpILLHIX conel, OCKirbKU 8axiusi Orisi modibHUX 8IOHECEHb CUHarU aKmueHUX
rpomonie OH ma NH-2pyn y criekmpax He rposiansomscs. 3a pesyrismamamu (hapMaKorio2idHO20 CKPUHIHaY 8USIBIEHI
peqo8uUHU, Harpuknad, 3-{[(6-memunnipuduHiym-2-in)amiHolkapboHin}-2, 2-Oiokco-1H-2, 1-6eHaomia3uH-4-oriam, siKi nepe-
8uLLyrOMb 3a aHarreemuyHoo akmueHicmio ipokcukam. OOHO3Ha4YHO 8CMaHOBIEHO, W0 sudarneHHsT 1-N-memurbHOI
epyru 3i cmpykmypu 4-2idpokcu-1-memur-N-(ripuduH-2-in)-2, 2-0iokco-1H-2A%, 1-6eH3omia3uH-3-kapbokcamiois y uinomy
rpu3800UMb A0 MOMIMHOZ0 3HUXEHHS aHarnz2emuy4HUX eracmusocmel i Moxe 6ymu gudHaHe HeOoUibHUM.

U3YYEHUE 3AKOHOMEPHOCTEW CBSI3U CTPYKTYPA — AHAJIbIFETUYECKASI AKTUBHOCTb B CEPUM
4-rMgPOKCH-N-(NMTNUPULNH-2-UIT)-2,2-NOKCO-1H-2A°,1-6EH30TUA3NH-3-KAPEOKCAMU/ OB
WN.B.YkpauHeu, J1.A.lMMempywoea, O.B.lopoxoea, A.A.[JasudeHko

Knroyeenie cnoea: amuduposaHue; 2-aMUHOMUPUOUHbI; 4-2udpokcu-2,2-0uokco-1H-2A° 1-6eHsomua3suH-3-
Kapbokcamulbl; CUHMe3; aHarbaemuyecKas akmueHOCMb

lMpodomkas MoUCK HOBbIX aHaIb2eMUKO8 U C UEeJbH 8bISIBNIEHUST 8aXHbIX 07151 nocrnedyouwux uccriedosaHull
CMpYKMypPHO-bUOI02UYECKUX 3aKOHOMEPHOCMEU, Mbl OCYWECMBUIU CUHMe3 cepuu He3aMeweHHbIX 8 Moroxe-
Huu 1. CmpoeHue 8cex cuHmMe3upo8aHHbIX coeduHeHUl nodmeep)x0eHo OaHHbIMU 3IIeMEeHMHO20 aHanu3a, Crek-
mpamu "H SIMP u macc-cnekmpamu. Ha ocHosaHuu OemarbHO20 aHanu3a mMacc-crieKmpos coeraH ebi8od, Ymo
8 kpucmarnnax 4-a2udpokcu-N-(nupuduH-2-un)-2,2-0uokco-1H-2A%, 1-beHsomuasuH-3-kapbokcamudsi npedcmas-
nsrom cobol eHympeHHue conu — 3-{[(nupuduHuym-2-un)amuHo]kapboHu}-2, 2-0uokco-1H-2, 1-6eH30-mua3uH-4-
onamsi. OmmeyeHo, Yymo criekmpockonus 'H SIMP He no3eonsiem HU nodmeepOums, HU Orpo8epaHymb Mo, Ymo
u 8 pacmeope [MCO uccrnedyembie coeOUHEeHUsT cyuecmayom 8 8ude 8HymMpeHHUX cosell, MOCKOMbKY 8aXHble
05 Mo00bHbIX OMHeceHUl cueHarbl akmueHbix npomoHos OH u NH-2pynn e criekmpax He nposensomces. [1o
pesyrnbmamam ghapMaKkorio2u4ecko20 CKpUHUH2a 8bisiereHbl sewecmaa, Harpumep, 3-{[(6-memunnupuduHuym-2-
urn)amuHoj-kapboHur}-2, 2-0uokco-1H-2, 1-6eH3omua3uH-4-oram, Komopble npesocxodsim o aHalbaemudecKkol
akmueHocmu lNupokcukam. OOHO3Ha4YHO ycmaHoerieHo, Yymo ydaneHue 1-N-memuribHOU epynrbl U3 CmpyKmypbl
4-2udpokcu-1-memurn-N-(nupuduH-2-un)-2, 2-0uokco-1H-2A%, 1-6eH3o0mua3uH-3-kapbokcamudoe 8 UesiomM rpueo-
Aum K 3aMemHOMy CHUXEHUIO aHarlb2emu4yecKux ceolicme U Moxem bbimb MpusHaHo HeuenecoobpasHbiM.
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By now a chemical modification (both reversible
and irreversible) has become such a powerful tool
for identification of promising compounds and opti-
mization of lead compounds obtained earlier, and it
is impossible to imagine practical work of medicinal
chemists engaged in the search for new biologically
active substances without it. Using these methodol-
ogies a variety of problems - pharmacological, phar-
maceutical, technological, etc., - faced by researchers
on the long and arduous road from substance to me-
dication are being successfully solved [1-6]. Essen-
tially, guided by these principles we have recently
begun to study derivatives of 4-hydroxy-2,2-dioxo-
1H-22%1-benzothiazine-3-carboxylic acids. As one
of the first objects of our research N-R-amides with
the general formula I have been chosen. Being isomers
of highly effective pain killers of oxicam series II (e.g.,
Piroxicam R = pyridin-2-yl or Meloxicam R = 5-me-
thyl-1,3-thiazol-2-yl) [7], these compounds are of in-
terest as potential new analgesics. Their main and,
at first glance, a very simple structural difference -
atoms of nitrogen and sulphur in the benzothiazino-
ne cycle changed places, thanks to it this methodo-
logy actually got the name of “flip-flop drugs” [8] -
appeared to be quite difficult task for practical im-
plementation. However, a solution was found among
hetarylamides [9-10] and anilides [11-12] of 4-hy-
droxy-1-methyl-2,2-dioxo-1H-2A%1-benzothiazine-
3-carboxylic acid I, highly active analgesics were re-
ally found.

The next stage of our research was an obvious,
easily done removal of the N-methyl substituent from
the base molecule carried out on the example of the
series of 4-hydroxy-N-(pyridin-2-yl)-2,2-dioxo-1H-
21 1-benzothiazine-3-carboxamides 3a-g. The pre-
sent work aims to clarify the impact of this trans-
formation on the structure, physico-chemical and, most

i
OMe 5
—
NH,
1 2

importantly, the biological properties of the com-
pounds of the series studied. It is clear that obtain-
ing the target products only looks like N-demethyla-
tion. In reality, from the synthetic scheme the stage
of alkylation of the initial methyl anthranilate 1 is
simply excluded. Based on it, ethyl 4-hydroxy-2,2-
dioxo-1H-22%1-benzothiazine-3-carboxylate (2) un-
substituted in position 1 was synthesized according
the method previously described [13]. The target ami-
des 3a-g were obtained with good yields by inter-
action of this ester with equimolar amounts of the
corresponding 2-aminopyridines in boiling xylene.

After recrystallization from DMF amides 3a-g syn-
thesized are colourless or white with a yellowish tint
crystalline substances with narrow intervals of mel-
ting points, when heating they are soluble in DMF
and DMSO and insoluble in ethanol and water. To con-
firm their structure the elemental analysis, spectro-
scopy 'H NMR, mass spectrometry were used, and in
the case of 6-methylpyridine-2-ylamide 3d the X-ray
analysis was also applied. Unfortunately, the low solu-
bility of all amides 3a-g in DMSO-d, at room tempera-
ture did not allow to record *C NMR spectra.

A distinctive feature of 1-N-methylsubstituted py-
ridine-2-ylamides with the general formula I is their
existence in the form of inner salts (at least in the
crystal phase) [10]. However, the question whether
such a structure preserves in solution is still open.
One fails to solve it in the case of 4-hydroxy-N-(py-
ridin-2-yl)-2,2-dioxo-1H-2A%1-benzothiazine-3-carb-
oxamides 3a-g as well. The 'H NMR spectra give im-
portant and useful information about their structure.
However, they do not allow either confirm or dis-
prove that in DMSO solution the substances studied
exist in the form of inner salts since the signals of
the active protons OH and NH-groups that are impor-
tant do not appear (obviously, due to the rapid deu-
terium exchange).

But in the gas phase the salt forms of amides 3a-g
are obviously preserved as evidenced by their mass
spectrometric behaviour. Unlike existing conventional
and therefore quite stable 4-OH forms of 4-hydroxy-
1-methyl-N-(1,3-thiazol-2-yl)-2,2-dioxo-1H-2A51-
benzothiazine-3-carboxamides [9], here by electron
impact ionization the molecular ion peak was mana-
ged to be fixed in one case only and in extremely low
intensity (see Scheme 2). And if the main pathway of

R R
Y% e
S- H
Xylene, 150°C, 1 h N O
H O
3a-g

3:aR=H;bR=4-Me; cR =5-Me; dR =6-Me; e R=5-Cl; fR = 3,5-Cl,; g R = 5-Br.
Scheme 1. The synthesis of 4-hydroxy-N-(pyridin-2-yl)-2,2-dioxo-1H-2A%,1-benzothiazine-3-carboxamides 3.
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Scheme 2. The mass spectrometric fragmentation of amide 3d molecular ion.

the primary decomposition of molecular radical ca-
tions of thiazolyl-2-amides was breaking of the bond of
the benzothiazine-carbamide fragment (pathway A),
but with transition to inner salts 3a-g the probabi-
lity of such direction is considerably lost. As a result,
the intensity of peaks of the corresponding fragment
ions of isocyanate 4, benzothiazine 5 and hydroxy-
indole 6 does not exceed 2-7%. The primary de-
struction of the CO-NHHet bond (pathway B) comes
to the fore, as a rule, it leads to appearance of high-
intensity fragment ion peaks of the corresponding
2-aminopyridines 7, as well as ketene 8 and oxoin-
dole 9 that are common to all samples under research.
However, the main distinctive feature of the mass
spectra of amides 3a-g conditioned by their exis-
tence in the form of inner salts is an easy elimina-
tion of SO, from molecular ions (pathway C). It is of
interest that in this case two types of products are
formed: 3-hydroxyindole-2-carboxamide 10 (main)
and its 3-oxo analogue 11 (minor). Apparently, their
sources are different zwitterionic forms of amide 3d.

The analgesic activity of the compounds synthe-
sized was studied compared to Piroxicam being simi-
lar by its structure on the model of the thermal tail-
flick procedure in white male rats weighing180-200 g
(Tail Immersion Test) [14]. For this purpose the rat’s

tail tip was immersed in a water bath heated to 54°C,
and the latent period of the tail withdrawal (immer-
sion) expressed in seconds was determined. The anal-
gesic effect (in %) was assessed by the change of the
latent period in 1 h after introduction of the test sub-
stances and the reference drug. Seven experimental
animals were involved to obtain statistically reliable
results (the significance level of the confidence in-
terval accepted in this work was p<0.05) in testing
each of amides 3a-g, the reference drug and control.
All substances under research and Piroxicam were
introduced orally in the form of fine aqueous suspen-
sions stabilized with Tween-80 in a screening dose of
20 mg/kg. The animals of the control group received
an equivalent amount of water with Tween-80.

All biological experiments were carried out in full
accordance with the European Convention on the Pro-
tection of Vertebrate Animals Used for Experimen-
tal and Other Scientific Purposes and the Ukrainian
Law No. 3447-1V “On protection of animals from se-
vere treatment” (2006).

The results of our pharmacological experiments
presented in Table show that removal of the 1-N-me-
thyl group reflects ambiguously on the analgesic pro-
perties of 4-hydroxy-N-(pyridin-2-yl)-2,2-dioxo-1H-
2A°%1-benzothiazine-3-carboxamides. In some cases -
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Table

Analgesic activities of 4-hydroxy-N-(pyridin-2-yl)-
2,2-dioxo-1H-2)\%,1-benzothiazine-
3-carboxamides (3a-g) and Piroxicam

The latent period | Change of the
Compound R . in1h after latent period
introduction of compared to
the compounds, s control, %?
3a H 3.52+0.11 +12.0 (+5.8)
3b 4-Me 3.46+0.10 +10.1 (+42.3)
3c 5-Me 4.08+0.12° +29.9 (+3.6)
3d 6-Me 4.63+0.14° +47.6 (+76.2)
3e 5-Cl 3.61+0.10 +15.0 (+96.7)
3f 3,5-Cl, 3.92+0.11° +24.7 (+25.1)
39 5-Br 4.25+0.16° +35.3 (+7.0)
Piroxicam 3.96 +0.15° +26.1
Control 3.14+£0.14 -

@ — The data on the analgesic activity of the corresponding 1-N-methyl-
substituted 4-hydroxy-N-(pyridin-2-yl)-2,2-dioxo-1H-2A¢,1-benzothiazine-
3-carboxamides (I) are given in parentheses [10]; ® — Significantly
different from control, p<0.05

3a,famides - such chemical modification has almost
no effect on the biological properties, and in other
cases - 3b,d,e amides - it causes a significant de-
cline. At the same time there are positive examples
of a substantial increase in activity - 3c,g amides
significantly exceed not only their 1-N-methyl-sub-
stituted analogues, but Piroxicam as well by the level
of the analgesic effect.

Experimental Part

'H NMR spectra (400 MHz) were received on a
Varian Mercury-400 instrument (USA) in DMSO-d,
solution with TMS as an internal standard. The elec-
tron impact mass spectra were recorded on a Varian
1200L mass spectrometer (USA) with complete scan-
ning in the m/z range from 35 to 700 and direct
sample inlet. The electron impact ionization was at
70 eV. Elemental analysis was performed on a Euro
Vector EA-3000 microanalyzer (Great Britain). Melt-
ing points were determined in a capillary using a
Stuart SMP10 digital melting point apparatus (Great
Britain). The starting ethyl 4-hydroxy-2,2-dioxo-1H-
2A°%1-benzothiazine-3-carboxylate (2) was prepared
by our previous procedure [13]. The commercially
available o-xylene was dried over anhydrous granu-
lar CaCl, before use and distilled.

The general procedure for the synthesis of 4-
hydroxy-N-(pyridin-2-yl)-2,2-dioxo-1H-2251-ben-
zothiazine-3-carboxamides (3a-g). Keep the mixtu-
re of ethyl ester 2 (2.69 g, 0.01 Mol), the corresponding
2-aminopyridine (0.01 Mol), and dry o-xylene (5 mL)
for 1 hat 150°C on a liquid metal bath using a suitable
air-cooled distilling column that allows to distill off
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the ethanol formed without removing the o-xylene
solvent. Cool the reaction mixture, add EtOH (15 mL),
and leave the mixture for several hours at room tem-
perature. Filter the crystalline amide 3 precipitated,
wash with cold EtOH, dry, and recrystallize from DME.
Pyridin-2-ylamides 3a-g were colourless crystals or
white crystals with a yellowish tint.
4-Hydroxy-N-(pyridin-2-yl)-2,2-dioxo-1H-2A5,
1-benzothiazine-3-carboxamide (3a). Yield - 92%.
M. p. - 271-272°C (decomp.); 'H NMR, 6: 8.23 (d, ] =
4.7 Hz, 1H, H-6"); 7.96-7.90 (m, 2H, H-4’, 5), 7.70 (d,
]=7.2Hz, 1H,H-3"); 7.49 (t,] = 7.7 Hz, 1H, H-7), 7.29
(t,] = 6.6 Hz, 1H, H-5"), 7.12 (t, ] = 7.4 Hz, 1H, H-6),
7.06 (d, ] = 8.1 Hz, H-8); MS, m/z (1., %): 253 [M -
SO,]* (15), 252 (2), 223 (3), 197 (5), 133 (14), 132
(6),120(2),106 (100),104 (39), 77 (87); Anal. Calcd.
for C,,H,;N,0,S: C, 52.99; H, 3.49; N, 13.24; §, 10.10.
Found: C, 53.06; H, 3.55; N, 13.17; S, 10.03.
4-Hydroxy-N-(4-methylpyridin-2-yl)-2,2-di-
oxo-1H-2A%1-benzothiazine-3-carboxamide (3b).
Yield - 90%. M. p. - 297-299°C (decomp.); 'H NMR,
6:8.12 (d,] =5.7 Hz, 1H,H-6"),7.99 (d,] = 7.8 Hz, 1H,
H-5), 7.52-7.47 (m, 2H, H-7, 3’), 7.20-7.11 (m, 3H,
H-6, 8,5, 2.35 (s, 3H, 4-CH,); MS, m/z (.., %): 267
[M-S0,]* (17), 266 (3), 223 (30), 197 (12), 159 (5),
148 (13), 134 (29), 133 (12), 132 (14),120(33), 119
(95), 108 (100), 104 (62),92 (81), 81 (36), 80 (57),
77 (53); Anal. Calcd. for C,;H;N,0,S: C,54.37; H, 3.95;
N, 12.68; S, 9.68. Found: C, 54.43; H, 4.02; N, 12.62;
S, 9.59.
4-Hydroxy-N-(5-methylpyridin-2-yl)-2,2-di-
oxo-1H-2A%1-benzothiazine-3-carboxamide (3c).
Yield - 91%. M. p. - 290-292°C (decomp.); 'H NMR,
6:8.16 (s, 1H, H-6"), 7.98 (d, ] = 7.6 Hz, 1H, H-5), 7.88-
7.75 (m, 2H, H-4’,3"), 7.53 (t,] = 7.6 Hz, 1H, H-7), 7.21-
7.08 (m, 2H, H-6, 8), 2.35 (s, 3H, 5’-CH.); MS, m/z (I,,
%): 267 [M - SO,]* (49), 266 (7), 223 (2), 197 (3),
159 (3), 148 (17), 134 (10), 133 (16), 132 (8), 120
(32),108 (100), 104 (18),92 (47), 81 (25), 80 (40),
77 (22); Anal. Calcd. for C;sH,;N,0,S: C, 54.37; H, 3.95;
N, 12.68; S, 9.68. Found: C, 54.44; H, 4.01; N, 12.60;
S,9.62.
4-Hydroxy-N-(6-methylpyridin-2-yl)-2,2-di-
oxo-1H-2A%1-benzothiazine-3-carboxamide (3d).
Yield - 95%. M. p. - 266-268°C (decomp.); 'H NMR,
6:8.02-7.85 (m, 3H, H-5,4",3"),7.51 (t,] = 7.4 Hz, 1H,
H-7),7.27-7.04 (m, 3H, H-6, 8,5"), 2.50 (s, 3H, 6’-CH,
coincides with the signals of the residual protons in
DMSO-d,); MS, m/z (I, %): 331 [M]* (2), 267 [M -
SO,]* (34), 266 (3), 223 (22), 197 (2), 159 (2), 148
(39),134(7),133(10),132 (6),120(100),108 (67),
104 (4), 92 (84), 91 (62), 81 (88), 80 (58), 77 (17);
Anal. Calcd. for C,;H,,N,0,S: C,54.37; H, 3.95; N, 12.68;
S, 9.68. Found: C, 54.40; H, 4.00; N, 12.59; §, 9.61.
N-(5-Chloropyridin-2-yl)-4-hydroxy-2,2-dioxo-
1H-2A51-benzothiazine-3-carboxamide (3e). Yield -
93%. M. p. - 285-287°C (decomp.); '"H NMR, &: 8.35
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(s, 1H, H-6"),8.17 (d, ] = 8.4 Hz, 1H, H-4"),8.00 (d,] =
7.6 Hz, 1H, H-5),7.90 (d, ] = 8.8 Hz, 1H, H-3’), 7.63 (t,
] =7.6 Hz, 1H, H-7), 7.27 (t,] = 7.2 Hz, 1H, H-6), 7.20
(d, ] = 8.1 Hz, 1H, H-8); MS, m/z (1., %): 287/289
[M-S0,]* (34/14),286/288 (5/7), 197 (24), 159 (6),
154/156 (48/13),133 (22), 132 (12),128/130 (97 /43),
119 (59), 104 (70), 101 (100), 92 (58), 91 (19), 77
(79); Anal. Calcd. for C,,H,,CIN,0,S: C,47.80; H, 2.87;
N, 11.95; §, 9.12. Found: C, 47.74; H, 2.80; N, 11.88;
S, 9.04.
N-(3,5-Dichloropyridin-2-yl)-4-hydroxy-2,2-di-
oxo-1H-21%1-benzothiazine-3-carboxamide (3f).
Yield - 86%. M. p. - 256-258°C (decomp.); 'H NMR,
6:8.43 (s, 1H,H-6"),8.20 (s, 1H,H-4"),7.98 (d,] = 7.6 Hz,
1H, H-5),7.60 (t,]=7.6 Hz,1H,H-7),7.24 (t,] = 7.2 Hz,
1H, H-6),7.20 (d,] =8.0 Hz, 1H, H-8); MS, m/z (I, %):
312/323/325 [M - S0,]* (14/10/2), 197 (18), 188/
190/192 (36/24/4),162/164/166 (98/74/14), 159
(7), 133 (15), 132 (4), 127 (60), 104 (45), 92 (61),
91 (24), 77 (38), 73 (63), 64 (100); Anal. Calcd. for
C.,H,Cl,N,0,S: C, 43.54; H, 2.35; N, 10.88; S, 8.30.
Found: C, 43.46; H, 2.41; N, 10.96; S, 8.23.
N-(5-Bromopyridin-2-yl)-4-hydroxy-2,2-di-
oxo-1H-21%1-benzothiazine-3-carboxamide (3g).

References

Yield - 92%. M. p. - 291-292°C (decomp.); *H NMR, &:
8.41 (s, 1H, H-6"), 8.12 (d, ] = 8.3 Hz, 1H, H-4"), 8.03-
7.96 (m, 2H, H-5,3"), 7.61 (t,] = 7.5 Hz, 1H, H-7), 7.25
(t, ] = 7.3 Hz, 1H, H-6), 7.19 (d, ] = 8.1 Hz, 1H, H-8);
MS, m/z (I, %): 331/333 [M - SO,]* (46/45), 223
(3),198/200 (30/27),197 (19),172/174 (65/61),
159 (12), 145/147 (48/44), 133 (33),132 (18),119
(87), 104 (76), 92 (93), 91 (31), 77 (100), 64 (44);
Anal. Calcd. for C,,H,,BrN,0,S: C, 42.44; H, 2.54; N,
10.61; S, 8.09. Found: C, 42.49; H, 2.61; N, 10.68; S,
8.01.

Conclusions

1. The article presents a new series of 4-hydroxy-
N-(pyridin-2-yl)-2,2-dioxo-1H-21%1-benzothiazine-
3-carboxamides without substituents at the nitro-
gen atom of the benzothiazine cycle. The analgesic
properties of all substances synthesized have been
studied.

2. It has been observed that position 1 readily sub-
jected to modification can be used for purposeful im-
provement of pharmaceutical or pharmacological pro-
perties of N-substituted 4-hydroxy-2,2-dioxo-1H-22,
1-benzothiazine-3-carboxamides.
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