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The search and development of new bioactive compounds possessing antimicrobial, anti-inflammato-
ry and analgesic activities are the topical issues of the current medicinal chemistry. 2,1-Benzothiazine
2,2-dioxides condensed with the 2-amino-3-R-4-(het)aryl-4H-pyran core and triethylammonium
3-[1-(4-hydroxy-1-ethyl-2, 2-dioxido-1H-2, 1-benzothiazin-3-yl)-3-(het)arylmethyl]-1-ethyl-1H-2, 1-ben-
zothiazin-4-olat 2,2-dioxides have been studied for the antimicrobial activity. The absence of the
antibacterial activity in condensed derivatives has been found. Simultaneously, this group of com-
pounds possesses a pronounced antifungal activity against C. albicans. Ethyl 2-amino-4-{2-[2-oxo-2-
(N-R-amino)ethoxy]phenyl}-6-ethyl-4,6-dihydropyrano[3,2-c][2, 1]benzothiazine-3-carboxylate 5,5-dli-
oxides have been proposed for further synthetic and screening microbiological studies. Among the
triethylammonium salts studied triethylammonium 3-[1-(4-hydroxy-1-ethyl-2,2-dioxido-1H-2,1-ben-
zothiazin-3-yl)-3-arylmethyl]-1-ethyl-1H-2,1-benzothiazin-4-olat 2,2-dioxides have displayed a high
level of the antimicrobial activity against E. coli, P. aeruginosa and C. albicans. The study of the
anti-inflammatory and analgesic activities of compounds belonging to different groups of 2-amino-3-
R-4-R'-6-ethyl-4,6-dihydropyrano[3,2-c][2,1]benzothiazine 5,5-dioxides has shown that they possess
the anti-inflammatory activity; moreover, 2-amino-3-ethoxycarbonyl-4-(4-chlorophenyl)-6-ethyl-4,6-
dihydropyrano[3,2-c][2, 1]benzothiazine 5,5-dioxide is as active as the reference drug Piroxicam. The
compounds under research were not inferior to the reference drug by the level of the analgesic
activity. These facts allow to consider 2-amino-3-R-4-R'-6-ethyl-4,6-dihydropyrano[3,2-c][2,1]benzo-
thiazine 5,5-dioxides as promising compounds for further search of new substances with the anti-
inflammatory and analgesic activity among them.

Infectious diseases are a significant threat to human life
causing one third of the total number of deaths in the world
per year. Infectious diseases and their after-effects are the
cause of 30% of deaths in adults; for children this value
exceeds 60% [5]. These diseases kill about 20.000 people
per year in Ukraine, including 400-600 children [4].

It is known that the excessive and improper use of
antibiotics leads to spread of infections caused resistant
strains of microorganisms. [15, 20, 22, 26, 33-35]. Ap-
pearance of bacterial and fungal strains that are resistant
to novel antibiotics causes the continuing need to de-
velop new drugs.

Another actual problem of the current pharmacology
is increase the efficiency of treatment of diseases accom-
panied with inflammation and pain. The most common
drugs used for treating such conditions are non-steroi-
dal anti-inflammatory drugs (NSAIDs) [13]. Currently,

more than 30 million people worldwide take NSAIDs
every day, and 40% of these patients are aged over 60
years; about 20% of inpatients receive these drugs [17,
25]. Over the past decades the number of NSAIDs has
significantly increased, and nowadays this group com-
prises a lot of medicines, which are different from each
other by the peculiarities of use and effects on the body.
Despite of this, all of them have a large number of con-
traindications and can provoke numerous adverse effects
limiting their use [6, 12, 19].

The present article is devoted to the study of the anti-
microbial, anti-inflammatory and analgesic properties of
1H-2,1-benzothiazin-4(3H)-one 2,2-dioxide derivatives
condensed with the 2-amino-4H-pyran core I and tri-
ethylammonium salts of 3-[1-(4-hydroxy-1-ethyl-2,2-di-
oxido-1H-2,1-benzothiazin-3-yl)-3-(het)arylmethyl]-1-
ethyl-1H-2,1-benzothiazin-4-olat 2,2-dioxides II (Fig. 1).
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Fig. 1. General structures of the compounds studied.

Such research direction is caused by prospects of de-
velopment of novel antimicrobial agents among 2-ami-
no-4H-pyran derivatives as it was reported in previous
works [14, 16, 21]. Moreover, 1H-2,1-benzothiazine 2,2-
dioxides were considered as quinolone-like scaffolds and
proved to be a promising framework for construction of
antibacterial drugs [31].

Furthermore, based on the literature data (Fig. 2) it
can be assumed that the 2,1-benzothiazine 2,2-dioxide
core is promising for developing anti-inflammatory and
analgesic agents.

The relevance of developing novel NSAIDs based
on 1H-2,1-benzothiazine 2,2-dioxides is also due to their
isosteric relationships with the core of 2,3-dihydro-4H-
1,2-benzothiazin-4-one 1,1-dioxide, which is the skele-
ton of famous NSAIDs related to the oxicam group.

Materials and Methods

Three groups of 2-amino-3-R-6-¢thyl-4,6-dihydro-
pyrano[3,2-c][2,1]benzothiazine 5,5-dioxides I (Fig. 1)
were tested to possess the antimicrobial, anti-inflamma-
tory and analgesic activities. These groups of compounds
differed by the residue bound to position 4 of the 2-ami-
no-4H-pyran core. Compounds of the first group com-
prise the 4-heteryl residue (5a-d, 6a-d), the second group
contains the 4-aryl residue (10a,b, 11¢,d), and the third
group comprises a spiro-linked 2-oxindole core (8) (Tab. 1).
Most of them were previously synthesized [23, 24]. Mo-
reover, the new 2-amino-3-R-6-ethyl-4,6-dihydropyrano
[3,2-c][2,1]benzothiazine 5,5-dioxides 8, 10a, 10b, 11¢
were prepared and studied.

The procedure for the synthesis of spiro[(2-ami-
no-3-cyano-6-ethyl-4,6-dihydropyrano|3,2-c][2,1]ben-
zothiazin-5,5-dioxide)-4,3'-(5'-methyl-indolin-2’-
one)] 8. To the solution of 1-ethyl-1H-2,1-benzothiazin-
4(3H)-one 2,2-dioxide 1 (0.225 g, 0.001 Mol), 5-methyl-
isatine 7 (0.161 g, 0.001 Mol) and malononitrile 3 (0.066 g,

[30]

0.001 Mol) in ethanol (10 mL) add triethanolamine
(0.149 g, 0.001 Mol). Heat the mixture at 50-60°C for
4 h and cool to the room temperature. Filter the precipi-
tate formed, wash with ethanol and dry on air. Recrys-
tallize the crude product from the mixture of ethanol/
dimethylformamide (1:1) to obtain the pure product 8.
Yield — 0.33 g (77%), a light grey crystalline powder.
M. p. — 221-223°C. '"H NMR (400 MHz, DMSO-d,),
d, ppm (J, Hz): 0.95-1.12 (3H, m, NCH,CH,); 2.22 (3H,
s, 5’-CH,); 3.75-3.93 (2H, m, NCH,CH,); 6.71-6.80 (1H,
m, Ar); 7.01-7.16 (2H, m, Ar); 7.40-7.49 (1H, m, Ar);
7.51-7.63 (3H, m, Ar, NH,); 7.64-7.73 (1H, m, Ar);
7.92-8.02 (1H, m, H-5, benzothiazine); 10.58 (1H, s, NH).
Found, %: C 61.05;H4.13; N 12.77,S 7.21. C,,H(N,O,S.
Calculated, %: C 60.82; H 4.18; N 12.90; S 7.38.

The procedure for the synthesis of 2-amino-3-R-
4-R’-6-ethyl-4,6-dihydropyrano[3,2-c|[2,1]benzothia-
zine 5,5-dioxides 10a,b, 11c. To the solution of 1-ethyl-
1H-2,1-benzothiazin-4(3H)-one 2,2-dioxide 1 (0.225 g,
0.001 Mol), active methylene nitrile 3, 4 (0.001 Mol)
and the corresponding benzaldehyde 9a-c (0.001 Mol)
in ethanol (5-10 mL) add the catalytic amount of triethyl-
amine. In the case of aldehyde 9a heat the mixture at
45-50°C for 1 h, in the case of aldehydes 9b,c¢ reflux the
mixture for 4 h. Cool the mixture to the room tempera-
ture; filter the resulting precipitates, wash with ethanol,
then dry on air and recrystallize from ethanol to obtain
the pure derivatives 10a,b, 11c.

2-Amino-4-[2-(cyanomethoxy)phenyl]-6-ethyl-4,6-
dihydropyrano[3,2-c][2,1]benzothiazine-3-carbonit-
rile 5,5-dioxide 10a. Yield — 0.38 g (87%), a light grey
fine crystalline powder. M. p. — 228-230°C. 'H NMR
(400 MHz, DMSO-d,), 8, ppm (J, Hz): 1.03 (3H, t,J=7.00,
NCH,CH,); 3.86 (2H, q, /= 6.86, NCH,CHy,); 4.87 (1H,
s, CH pyran); 4.98 (1H, d, J = 15.72, OCH,CN); 5.11
(1H, d, J=15.72, OCH,CN); 6.99 (1H, t, J = 7.53, Ar);
7.08 (1H, d, J = 8.23, Ar); 7.18 (1H, d, J = 7.41, Ar);
7.23-7.31 (3H, m, Ar, NH,); 7.37 (1H, t, J = 7.68, Ar);
7.51 (1H, d, J = 8.23, Ar); 7.62 (1H, t, J = 7.52, Ar);
7.95 (1H, d, J = 7.96, Ar). Found, %: C 60.73; H 4.32;
N 13.07; S 7.41. C,,H (N,O,S. Calculated, %: C 60.82;
H4.18; N 12.90; S 7.38.

Ethyl [2-(2-amino-3-cyano-6-ethyl-5,5-dioxido-4, 6-
dihydropyrano[3,2-c][2,1]benzothiazin-4-yl)phenoxy]
acetate 10b. Yield — 0.23 g (47%), a light yellow crys-
talline powder. M. p. — 179-181°C. '"H NMR (400 MHz,

Ra~ B- naphthyl
NH Sl\OZ
NH
O~ 'NH NH
ocr
.S0»
R . Rs NS02
[28] [29]

Fig. 2. 2,1-Benzothiazine 2,2-dioxides possessing the anti-inflammatory and analgesic activity.
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Table 1

The MIC values for 2-amino-3-R-6-ethyl-4,6-dihydropyrano([3,2-c][2,1] benzothiazine 5,5-dioxides under research

\ \
0 o) AN R Q;‘ Qf_
CcN N7 Het a b
80,  Het" S + [ —= .S0, il
N N N @
J J | |
H3C H3C P2 N/
3:R=CN 5a-d (R = CN
1 2a-d 4R = CO,Et 6:-d§R=CO)2Et) d
MIC (ug/mL)
No. Het R S. aureus E. coli B. subtilis | P.aeruginosa | C.albicans
(ATCC 6538) | (ATCC 8739) | (ATCC 6633) | (ATCC9027) | (ATCC 10231)
>a @5— N 250 125 125 125 125
[23] o
o | [y
[23] o ; CO,Et 250 500 250 500 500
5| o
23] . H CN 250 500 250 125 62.5
A
23] . $ CO,Et 500 250 250 125 125
w |
[23] . P CN 250 125 growth growth 62.5
6c X%
| CO,Et 250 125 125 250 62.5
[23] N7
5d | A CN 250 125 125 250 500
[23] P
N
6d | N CO,Et 500 250 500 125 125
[23] P
N
DMSO 250 125 125 250 500
o 0
©\)\ Hsc\@& CN
o) .
N-S02 7 N * C(N O
) H
HaC
1 7 3 8
MIC (ug/mL)
No. S. aureus E. coli B. subtilis | P.aeruginosa | C.albicans
(ATCC 6538) | (ATCC 8739) | (ATCC 6633) | (ATCC9027) | (ATCC10231)
8 125 125 125 125 62.5
DMSO 250 125 125 250 500




64 ISSN 1562-7241 (Print)

BICHWK ®APMALIIT 3(87)2016

ISSN 2415-8844 (Online)

Continuation of Table 1

NH, o o
B ©/OCH20N ©/OCH2002Et
0 o7
CN A Ar a b
(:6’1102+ Ar/%o + FL/ > N/‘SOZ . Ve
OCH,CONHPh
e o e
3:R=CN 10a,b (R=CN
1 9ad 2 R=CO,Et 11¢,d §R = CO)QEt) c g
MIC (ug/mL)
No. Het R S. aureus E. coli B. subtilis | P.aeruginosa | C.albicans
(ATCC 6538) | (ATCC 8739) | (ATCC 6633) | (ATCC9027) | (ATCC 10231)
10a ©/OCHZCN CN 250 125 125 250 250
10b @OCHzCOZEt CN 125 250 125 125 250
1c @OCH?CONHPh CO,Et 250 125 125 125 62.5
11d
[24] CO,Et growth 125 growth 125 250
Cl
DMSO 250 125 125 250 500

DMSO-d,), 3, ppm (J, Hz): 1.02 (3H, t, J = 6.86); 1.12
(3H, t, J = 7.00); 3.86 (2H, q, J = 7.00); 4.08 (2H, q,
J=6.95);4.52 (1H, d, J=15.64, OCH,COOC,Hy); 4.68
(1H, d, J=15.73, OCH,COOC,H;); 4.96 (1H, br. s, CH
pyran); 6.87-6.86 (2H, m, Ar); 7.11 (1H, d, J = 7.14,
Ar); 7.14 -7.23 3H, m, Ar, NH,); 7.36 (1H, t, /= 7.55,
Ar); 7.51 (1H, d, J = 8.23, Ar); 7.57-7.65 (1H, m, Ar);
7.92 (1H, d, J = 7.68, Ar). Found, %: C 59.77; H 4.88;
N 8.54; S 6.81. C,,H,;N,O,S. Calculated, %: C 59.86;
H4.81; N 8.73; S 6.67.

Ethyl 2-amino-4-{2-[2-oxo-2-(phenylamino)ethoxy]
phenyl}-6-ethyl-4,6-dihydropyrano[3,2-c][2,1]benzo-
thiazin-3-carboxylate 5,5-dioxide 11c. Yield — 0.30 g
(53%), a white crystalline powder. M. p. —225-227°C. 'H
NMR (400 MHz, DMSO-d,), 6, ppm (J, Hz): 0.96-1.07
(6H, m, NCH,CH,, OCH,CHy,); 3.83-3.95 (4H, m, NCH,CH,,
OCH,CH,); 4.63 (1H, d, J=15.31, OCH,CONH); 4.69
(1H,d,J=15.32, OCH,CONH); 5.32 (1H, s, CH pyran);
6.85-6.91 (2H, m, Ar); 7.05 (1H, t,J=7.00, Ar); 7.10-7.16
(2H, m, Ar); 7.24-7.35 (3H, m, Ar); 7.48-7.63 (4H, m,
Ar); 7.74 (2H, s, NH,); 7.98 (1H, d, J = 7.96, Ar); 9.34
(1H, s, OCH,CONH). Found, %: C 62.38; H 5.22; N
7.47; S 5.34. C,,H,,N,O.S. Calculated, %: C 62.60; H
5.08; N 7.30; S 5.57.

In addition, the antimicrobial activity of triethylam-
monium salts II (Fig. 1) was studied. The synthesis of
salts II was described in our previous works [23, 24].

The antimicrobial activity of condensed derivatives
I and triethylammonium salts II (Fig. 1) in vitro was
studied in accordance with the requirements of the State
Pharmacopoeia of Ukraine (ed. 1) by the double serial
dilution method in the liquid growth medium. The com-
pounds synthesized were tested against Pharmacopoeial
strains of gram negative (E. coli — ATCC 8739, P. aeru-
ginosa — ATCC 9027) and gram positive (S. aureus —
ATCC 6538, B. subtilis — ATCC 6633) bacteria, as well
as against the fungal strain of C. albicans (ATCC 10231)[1, 8].
Solutions of the test compounds with the concentrations
of 500, 250, 125, 62.5, 31.25, 15.62 ug/mL were pre-
pared using dimethylsulfoxide (DMSO) as a solvent and
a broth as the growth medium. DMSO was also used as
the reference drug because of its moderate antimicrobial
activity [7]. Dilutions of DMSO were prepared by the
similar way without using the compounds under rese-
arch. As the result, concentrations of DMSO in the so-
lutions prepared were 550, 275, 137.5, 68.75, 34.38,
17.19 ug/mL (taking into account the density value of
DMSO - 1.1 mg/mL).

Inocula of the bacterial and fungal cultures were pre-
pared according to the optical turbidity standard of 0.5 TU
from a daily agar culture. The suspension of microorga-
nisms (the microbial load — 150x10° microbes per 1 mL)
was transferred into the solutions of the test compounds
prepared and the reference test-tubes. The test-tubes
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ontaining bacterial cultures were kept in thermostat for
24 h at 37°C, and test-tubes containing the culture with
C. albicans were kept in thermostat for 48 h at 25°C.
The lowest concentration of the compounds under re-
search, at which any turbidity (growth of microorga-
nisms) was not observed, was taken as the Minimum
Inhibitory Concentration (MIC) value.

The study of the anti-inflammatory and analgesic ac-
tivities was carried out in albino adult rats of both sexes
weighing 185-254 g. The animals were randomly divided
into three groups of equal number (control, experimental
and comparison groups). The use of Piroxicam (Sopharma,
Bulgaria) as the reference drug was due to its isosteric re-
lationships with the core of 2,1-benzothiazine 2,2-dioxide
as it was mentioned above. The anti-inflammatory acti-
vity was studied on the model of the carrageenan-induced
paw edema, and the analgesic activity was evaluated on the
model of the local inflammatory hyperalgesia. Pathology
in both cases was reproduced by the intraplantar injection
of 0.1 mL of 1% solution of A-carrageenan (‘“Fluka”, Swit-
zerland) into the right hind limb of rats [3, 21].

The test compounds and the reference drug were intro-
duced orally as fine aqueous suspensions stabilized with
Tween-80 (0.5 mL/100 g) one hour prior to the A-car-
rageenan injection [3, 21]. The screening dose for Piroxi-
cam was 2 mg/kg, the test compounds were introduced
in the doses that were equimolar to the reference drug.
The control group received an equivalent amount of
Tween-80 water solution.

The initial and final values of the paw edema volume
were measured by water displacement method using a
digital plethysmometer (IITC Life Science, USA). The
final values of the paw edema volume were received 3 h
after the phlogogen agent injection. The initial values of
the pain threshold were measured using an Ugo Basile
37215 analgesimeter [32], and the final values of the
pain threshold were obtained on the inflamed paw 3 h
after administration of the test substances.

The anti-inflammatory activity (%) was expressed
as percentage of edema inhibition in the animals treated
with the test compound and Piroxicam compared to the
control rats. The anti-inflammatory activity was calcu-
lated according to the formula:

AV,—AV,

AlA= -100%,

where: A/4 — is the anti-inflammatory activity, %; AV, —1s
the average percentage of edema in the control group, %;
AV, —is the average percentage of edema in the experi-
mental group (comparison group), %.

The analgesic activity (%) was evaluated by the change
of the pain threshold checked on the inflamed paw in the
rats received the test compound and the reference drug
compared to the animals from the control group. The anal-
gesic activity was calculated according to the formula:

aa APT-APT,
APT,

e

.100% ,

where: A4 — is the analgesic activity, %; APT, — is the
average percentage of the pain threshold decrease in the

control group, %; APT, — is the average percentage of
the pain threshold decrease in the experimental group
(comparison group), %.

The results of biological tests were also processed
by the method of variation statistics using Student’s t-
criterion and such programs as STATISTICA 7.0, Stat-
Plus 2009 and MS Excel 2007 [8, 10].

The current study was carried out in full compliance
with the Directive 2010/63/EU of the European Parlia-
ment and of the Council of 22 September 2010 on pro-
tection of animals used for scientific purposes [9, 11, 18].

Results and Discussion

The MIC values for 2-amino-3-R-6-ethyl-4,6-dihydro-
pyrano[3,2-c][2,1]benzothiazine 5,5-dioxides I are pre-
sented in Tab. 1. As one can see, the most preferable
kind of activity for these derivatives is the antifungal
effect against the fungal strain of C. albicans. 4-Hete-
ryl-4H-pyrans 5b, 6b,c, spiro derivative 8 and 4-aryl-
4H-pyran 11c¢ appeared to be the most active antifun-
gal compounds (Tab. 1). The high antifungal activity of
acetamide derivative 11c, as compared to cyanomethyl
11a and ethoxycarbonyl 11b derivatives, opens up great
opportunities for searching more effective antifungal
agents by varying the substituent in the amide moiety.

At the same time, the studies have shown that the
antibacterial activity is not typical for 2-amino-3-R-6-
ethyl-4,6-dihydropyrano[3,2-c][2,1]benzothiazine 5,5-
dioxides I. The MIC values for these derivatives towards
the strains of S. aureus, B. subtilis, E. coli, P. aeruginosa
were almost the same as the MIC values for the reference
drug — DMSO. Moreover, some of the derivatives stud-
ied showed the higher MICs against bacterial strains as
compared to DMSO. It can indicate a protective action
of the test compounds towards the microorganisms used.

The MIC values for triethylammonium salts IT (Fig. 1)
are given in Tab. 2. The microbiological screening of
triethylammonium salts 13, 14 showed a significant
difference in MICs between heterylcarbaldehyde deri-
ved products 13 and benzaldehydes derived com-
pounds 14. Thus, enolates 13a-c,e appeared to be un-
promising for further investigations. Their MIC values
were the similar to the reference drug DMSO. At the
same time, the interesting results were received in the
studies of the antimicrobial activity of triethylammo-
nium salts derived from benzaldehydes 14 (Tab. 2).
Compounds 14d-f revealed the high level of the anti-
fungal activity. Moreover, compounds 14e,f were ac-
tive against the strain of P. aeruginosa, and compound
14f showed a moderate activity against the strain of
E. coli. Therefore, triethylammonium salts of 3-[1-
(4-hydroxy-1-ethyl-2,2-dioxido-1H-2,1-benzothiazin-
3-yl)-3-arylmethyl]-1-ethyl-1H-2,1-benzothiazin-
4-olat 2,2-dioxides are promising compounds for fur-
ther microbiological screening.

Three representatives referring to different classes of
2-amino-3-R-6-ethyl-4,6-dihydropyrano[3,2-c][2,1]ben-
zothiazine 5,5-dioxides were selected for the study of the
anti-inflammatory and analgesic activities. These repre-
sentatives were 4-aryl derivative 11d, 4-heteryl deriva-
tive 5S¢ and spiro derivative 8 (Tab. 3).
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Table 2

The MIC values for triethylammonium salts of 3-[1-(4-hydroxy-1-ethyl-2,2-dioxido-1H-2,1-benzothiazin-3-yl)-
3-(het)arylmethyl]-1-ethyl-1H-2,1-benzothiazin-4-olat 2,2-dioxides under research

H
i) D+ [
0 I\ J OH Het o . .
X =
(:ﬁlbso; Het” X0 + )N —_— O NS0z 028+ O (ﬁ}{ ©\%
Hio” Hio” oo N N
3 3 3 H
1 2a-ce 12 13a-c,e ¢ e
MIC (ug/mL)
Ne Het S.aureus E. coli B. subtilis P. aeruginosa C. albicans
(ATCC 6538) (ATCC 8739) (ATCC 6633) (ATCC 9027) (ATCC 10231)
13a (\>_ 3
23] o $ 250 125 125 250 125
13b @5- 125 250 125 125 125
[23] S
13c N
| 250 500 250 250 500
[23] —
N
13e N 250 250 125 125 125
[23]
N
H
DMSO 275 137.5 137.5 275 500
]
N* . . ;
) oH A o J -~ v e
|\ J X Z
Ol o o by — P O
N P N N cl NO
J J J ?
HaC HaC HyC d e f
1 9d-f 12 14d+
MIC (ug/mL)
Ne Ar S. aureus E. coli B. subtilis P. aeruginosa C. albicans
(ATCC 6538) (ATCC8739) | (ATCC6633) (ATCC9027) | (ATCC10231)
14d
[24] 125 125 125 250 62.5
Cl
14e
[24] 125 125 125 62.5 62.5
NO,
14f
[24] 250 62.5 125 62.5 62.5
DMSO 250 125 125 250 500
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Table 3

The results of studying the anti-inflammatory and analgesic activity

Compound Dose. ma/k Egean\{(earagif Anti-inflammatory | Decrease of the | Analgesic activity,
P »MY/kg P edemag% activity, % pain threshold, % %
2.3 55.5+6.8 26.2+9.0 30.5+2.7* 52.4+43
2.6 57.2+£3.0** 24.0+4.0** 16.4+4.5%* 74.4+7.0%*
8
NH,
0\ -CO:E!
(UL O 2.8 38.05.6* 49.5+7.5 30.9+2.1% 51.8+3.3
-50; . . .0£5. 547. 942, .8£3.
H3C)
11d
Piroxicam 2.0 40.1+2.6* 46.7+3.5 29.4+3.4* 54.1+5.3
Control - 75.2+7.8 - 64.1+4.0 -

Note: * - differences were significant at p<0.05 compared to the control group; ** - differences were significant at p<0.05

compared to Piroxicam.

The results of the screening are given in Tab. 3. As
one can see, all the compounds studied had a preven-
tative effect in the applied model of inflammation and
decreased edema development compared to the control
group. Compounds 5¢ and 8 showed the anti-inflamma-
tory activity by 26% and 24%, respectively. These re-
sults are of interest since during the screening phase the
substantial level of the anti-inflammatory activity is more
than 20% [2]. Simultaneously, ethyl 2-amino-4-(4-chloro-
phenyl)-6-ethyl-4,6-dihydropyrano[3,2-c][2,1]benzothia-
zin-3-carboxylate 5,5-dioxide was as active as the refe-
rence drug Piroxicam.

The promising results were received while studying
the analgesic activity of compounds 5c, 8, 11d. 4-He-
teryl derivative 5c and 4-aryl derivative 11d were not
inferior to Piroxicam and showed the activity level of
about 50%. Spiro derivative 8 appeared to be much more
active than the reference drug and showed the analgesic
activity level of 74%.

These findings allow considering 2-amino-3-R-6-
ethyl-4,6-dihydropyrano[3,2-c][2,1]benzothiazine 5,5-
dioxides as a novel and promising class of compounds

for treating disorders accompanied with inflammation
and pain.

CONCLUSIONS

1. The antimicrobial activity of 2-amino-6-ethyl-4,6-
dihydropyrano[3,2-c][2,1]benzothiazine 5,5-dioxides and
triethylammonium 3-[ 1-(4-hydroxy-1-ethyl-2,2-dioxido-
1H-2,1-benzothiazin-3-yl)-3-(het)arylmethyl]-1-ethyl-
1H-2,1-benzothiazin-4-olat 2,2-dioxides has been studied.
The most preferable kind of activity for the compounds
under research has been found to be the antifungal ef-
fect against the fungal strain of C. albicans.

2. Triethylammonium salts of 3-[ 1-(4-hydroxy-1-ethyl-
2,2-dioxido-1H-2,1-benzothiazin-3-yl)-3-arylmethyl]-1-
ethyl-1H-2,1-benzothiazin-4-olat 2,2-dioxides have been
proposed for further antimicrobial screening as a promi-
sing chemical group.

3. Three representatives of 2-amino-6-ethyl-4,6-difydro-
pyrano[3,2-c][2,1]benzothiazine 5,5-dioxide have been stu-
died for the anti-inflammatory and analgesic activity. The
compounds under research have revealed the high level of the
analgesic activity and the moderate level of the anti-inflamma-
tory activity compared to the reference drug Piroxicam.
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AHTUMIKPOBHA, NMPOTU3ANAJIbHA TA AHAITTETUYHA AKTUBHICTb 2-AMIHO-6-
ETWN-4,6-AUT1OPOMIPAHO[3,2-c][2,1]BEH30TIA3UH 5,5-OA10KCUAIB | TPUETUITAMOHIIO
3-[1-(4-NAPOKCU-1-ETUN-2,2-A10OKCNO0-1H-2,1-BEH30TIA3UH-3-111)-3-(TET)APUINTMETWUI]-
1-ETUN-1H-2,1-BEH30TIA3NH-4-ONAT 2,2-A4I0KCUOIB

A.0.Jleza, H.l.®inimoHoea, I.A.3ynaHeuysb, C.K.LLlebeko, B.I1.YepHux, JI.A.LLlem4yyk

Knroyoei cnoea: 2,1-6eH3omia3uH 2,2-0iokcud; 2-amiHo-4H-nipaH, aHmMumikpobHa akmueHicmb;
rpomua3aanarnbHa akmueHIiCmb, aHarneemuyHa akmueHicmb

lMowiyk i cmeopeHHs1 HogUX bioI02IYHO aKMUBHUX CriofyK, W0 80100iF0mb aHMUMIKPOBHO, Mpomu3arnarib-
HOM ma aHar2emuyHOK aKmuUHICMI0, € akmyaribHUM 3ag8daHHSIM Cy4acHoi MeQUYHOI Ximil. [rs ausieneH-
Hs1 aHmMuMikpobHoi akmueHocmi docriidxeHa cepis 2,1-6eH3omia3uH 2,2-0iokcudie, KOHOeHCO8aHUX
3 A0pom 2-amiHo-3-R-4-(2zem)apun-4H-nipaHy, ma psid mpuemunamoHito 3-[1-(4-2idpokcu-1-emuri-
2,2-0iokcudo-1H-2, 1-6eH3omia3uH-3-in)-3-(2zem)apunmemun]-1-emun-1H-2, 1-6eH3omia3uH-4-onam
2,2-0iokcudie. BcmaHoeneHa 8idcymHicmb aHmubakmepianbHOI akmueHOCMi y KOHOeHCO8aHUX 10-
XiOHUX. B moUi xe Yac 0515 uiei epyru CrionyK € XxapakmepHUM Hasi8HICMb 8UPaxxeHOo20 NMpomugpubkoeozo
egpekmy npomu C. albicans. [Qns nodanbwux CUHMEeMUYHUX ma CKPUHIH208UX MiKpOobionoaidHux
docridxXeHb 3arporoHosaHi emus 2-amiHo-4-{2-[2-okco-2-(N-R-amiHo)emokculgeHin}-6-emur-4,6-
dueidponipaHo[3,2-c][2, 1]6eH3o0mia3uH-3-kapbokcunam 5,5-0iokcudu. B psidy docridxysaHux mpu-
emuriaMoHiesux corell 8UCOKUU pieeHb aHMUMIKPOBHOI akmusHocmi 8i0HOCcHO E. coli, P. aeruginosa ma
C. albicans eusisunu mpuemurnamoHito 3-[1-(4-2idpokcu-1-emus-2,2-0iokcudo-1H-2, 1-beH30-mia3uH-
3-in)-3-apunmemun]-1-emun-1H-2, 1-6eH3omia3uH-4-onam  2,2-0iokcudu. Bue4eHHsi npomu3sa-
nanbHOI ma aHaseemu4yHoOi akmueHoCcmi CrionyK, wo ei0Hocsimbcs 00 Pi3HUX epyrn 2-amiHo-3-R-
4-R'-6-emurs-4,6-0ueidponipaHo[3,2-c][2,1]6eH3omia3uH 5,5-0iokcudis, nokasasno Hasi8HICMb y HUX
rpomu3sanarnbHOi aKmugHOCMI, MPUYOMY 2-aMiHO-3-emoKcuKapbOoHirn-4-(4-xnopogbeHin)-6-emus-4,6-
OueidponipaHo[3,2-c][2,1]6eH30mia3uH 5,5-0iokcud 8usisu8 akmueHICMb Ha pigHi peghepeHc-npena-
pamy [lipokcukamy. 3a pieHeM aHan2emu4YHOI akmueHocmi 8ci AociOXys8aHi CrioslyKu He nocmyna-
Jiucsi npernapamy rnopigHsIHHS, w0 0038015 po3sansidamu 2-amiHo-3-R-4-R'-6-emurn-4,6-0ueidponipaHo
[3,2-c][2,1]6eH30mia3uH 5,5-diokcudu sik nepcrnekmueHi crionyku 05 nodasbuwo2o rnowyky ceped
HuX Hosux cybcmaHuyil, wo 80n0ditome rnpomu3ananbHOK ma aHan2emuyHoO akmueHICMIo.

NMPOTUBOMUKPOBHAA, MPOTUBOBOCMAJIUTEINNIbHAA U AHANNTbIETUYECKASA
AKTUBHOCTb 2-AMUHO-6-3TUN-4,6-AUTMMOPONUPAHO[3,2-c][2,1]BEH30TUA3UH
5,5-ANOKCKMA0B U TPUITUITAMMOHWUA 3-[1-(4-TMAPOKCU-1-3TUN-2,2-AUNOKCUNOO-1H-
2,1-6EH30TUA3WUH-3-UN)-3-(FTET)APUITMETUN]-1-3TUIN-1H-2,1-BEH30TUA3NH-4-ONAT
2,2-ANOKCnaOoB

HA.A.Jleca, H.U.®unumoHoea, N.A.3ynaHeuy, C.K.LLle6eko, B.I.YepHbix, JI.A.LLlemyuyk
Knroueenie cnoea: 2,1-6eH3omua3suH 2,2-0uokcud; 2-amuHo-4H-nupaH;, aHmumukpobHasi
aKmueHoCmb, MPomueoeocanumerbHasi akmueHOCMb; aHallbeemu4yecKkasl akmueHOCMb

lMouck u cos0aHue HoBbIX bUOIo2UYECKU aKmMUBHbIX coeOuHeHUU, obradarowux npomueoMUKPOBHbIM,
MpPomMuBo8oCanumMeribHbIM U aHallbeemuyeckum oelicmeuem Ser1semcsi akmyarbHoU 3adadell cospe-
MeHHOU MeOuUUHCKoU xumuu. [ns onpedeneHusi npomueoMuKkpobHol akmugsHocmu uccriedogaHa
cepus 2,1-6eH3omua3suH 2, 2-0uokcudos, KOHOEeHCUPOBaHHbIX C AOPOM 2-aMuHO-3-R-4-(eem)apun-4H-
nupaHa, u psd mpusamunammoHul 3-[1-(4-audpokcu-1-amun-2,2-0uokcudo-1H-2, 1-6eH3omua3uH-
3-un)-3-(zem)apunmemuri]-1-smun-1H-2, 1-beH3omua3suH-4-onam  2,2-0uokcudos. YcmaHo8reHo
omcymcmeue aHmubakmepuasibHOU akmu8HOCMU Y KOHOEHCUPOB8aHHbIX MPOU3B800HbIX. B mo xe
8pemsi 07151 amoU 2pyrinbl 8eWECM8 XapakKmepHO Haluque 8bIPaxeHHO20 npomugoepubkogoeo del-
cmeusi npomus C. albicans. [nsi danbHeluwux CUHMEeMUYECKUX U CKPUHUH208bIX MUKpobuoioauye-
CKux uccrnedosaHull npedroxeHbl 3mMur 2-aMuHo-4-{2-[2-okco-2-(N-R-amuHo)amokcu]geHu}-6-amuri-
4,6-0uzudponupaHol3,2-c][2,1]6eH3omua3uH-3-kapbokcunam 5,5-0uokcudbl. B psady uccrnedyembix
mpusamunamMMOHUE8bIX Corell 8bICOKUU YpO8eHb MPOMUBOMUKPOBHOU aKkmueHOCmU OMHOCUMESIb-
Ho E. coli, P. aeruginosa u C. albicans noka3sanu mpuamunammorul 3-[1-(4-eudpokcu-1-amurn-2,2-
duokcudo-1H-2,1-beH3omuasuH-3-ur)-3-apunmemur]-1-asmun-1H-2, 1-beH3omuasuH-4-onam  2,2-0u-
oKkcudbl. M3ydeHue npomueogocnanumernbHOU U aHanib2emuyeckol akmueHoCmu COeOUHEeHUU,
OMHOCAWUXCS K PasfuyHbIM epynnam 2-amuHo-3-R-4-R'-6-amui-4,6-0uaudponupaHol[3,2-cj[2,1]
b6eH3omua3uH 5,5-0uokcudos, nokasano Haauyue y HUX pomueosocnanumesnbHoOl akmueHoCcmu,
npuyem 2-aMuHo-3-smokcukapboHur-4-(4-xnopgeHun)-6-asmur-4,6-0uaudponupaHol3,2-c][2,1]6eH-
3omuasuH 5,5-0uokcud nposisun akmusHOCMb Ha yposHe peghepeHc-npenapama [Tupokcukama.
o ypoeHIo aHambeemuyYecKol akmugHOCMU mecmupyeMble seujecmsa He ycmynanu rpernapamy
CpaBHeHUs, 4mMO 038o7s5em cyumams 2-aMuHo-3-R-4-R'-6-amurn-4,6-OueudponupaHol3,2-cj[2,1]
beHsomuasuH 5,5-0uokcudbl nepcrekmusHbiMU coeduHeHuUsIMU Orsi danbHelwea0 rnoucka cpedu HUX
Ho8bIX cybcmaHyul, obradarouwyux npomueosocrnanumeribHbiM U aHarbeemuyeckum delicmauem.



