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In this work, we explored several original combinatorial derivatization patterns for the 3,4-dihidig42
benzothiazine scaffold. The synthesis begins with commercially available 4-chloro- and 4-fluoro-3-
nitrobenzoates and employs a sequence of moderate and high-yielding reactions that display a relatively
high substituent tolerance. Simple manual techniques for parallel reactions were coupled with easy workup
and purification procedures to give high-purity final products. The developed approach was easily adaptable
for parallel synthesis of more than 2600 novEl-Benzo[1,4]thiazine-6-carboxylic acid amides, which were
efficiently prepared in a semiautomatic fashion using special CombiSyn synthesizers.

Introduction One of the first reports on the synthesis éf-8-oxobenzo-

There is ample precedence documenting the potential of[1-4]thiazin-6-carboxylic acidll was a patent publication
differently substituted M-benzo[1,4]thiazin-3-ones for bio- Y Wuppertal-Elberfeld in 195% (Scheme 1). According
logical and therapeutic activity. The Crossfire Beilstein t© this approach, this compound was synthesized by S-
database cites more than 400 small-molecule modulators of2/Kylation of mercaptoacetate with 3-nitro-4-chlorobenzoic
activity of different protein biotargets, which contain this 2acid !, followed by reduction of the nitro group of (phe-
fragment in their structure. For example, these Compoundsnylth|0)acet|c acidl and intramolecular cyclization of the
were reported as calcium channel blocKershosphodi- resulting aniline intermediate. A similar strategy was used

esterase 7 inhibitoRS-HT; antagonistd anticataract agents, ~ With minor modifications for assembly oftH#benzo[1,4]-
dopamine D5 Na'/H* exchange inhibitor§,coagulation thiazin-3-one heterocycle in carboxylate€s, which were

factor Xa inhibitors, and matrix metalloproteinase inhibi- US€d as precursors in the synthesis of biologically active
tors® to name just a few. According to these numerous guanidines.CarboxamidéX was .obtalngd using the reaction
examples, B-benzo[1,4]thiazin-3-one fragment can be con- ©f Polymer-bound mercaptoanilindl with ethyl bromoac-
sidered as a typical “privileged” substructdrét The ability _etate, foII_owed by mild hydrolytlc cleavage of the resulting
of molecules containing such substructures to bind to multiple iNtermediateViil from the solid support! To the best of
target proteins is generally determined by 3D spatial U knowledge, compounkX is the only amide derivative

parameters of the privileged core moiety, which recognizes ©f 4H-3-0xobenzo[1,4]thiazin-6-carboxylic acid reported to

some conserved binding sites on the protein surfaces. At thedate.

same time, the nature of substituents around the core scaffold [N this work, we explored several original combinatorial
substantially influences the target specificity of a compound, derivatization patterns for the 3,4-dihydré+2,4-benzothi-
affects the proteinligand binding affinity, and significantly ~ @ziné scaffold. Specifically, we synthesized five combina-
influences the pharmacokinetic and metabolic propetfies. torial series depicted in Figure 1, starting from simple initial
On the basis of these considerations, combinatorial explora-réagents. These carboxylic acids were then used as useful
tion of molecular diversity around the known privileged building blocks for. the synthess of combinatorial libraries
heterocyclic scaffolds holds great promise in the discovery Of the corresponding amides.
of promising drug candidates with activity against novel
drugable biological targets. From this point of view, variously
substituted derivatives ofHtbenzo[1,4]thiazine heterocycle Synthesis of Benzo[1,4]thiazine-6-carboxylate Building
represent promising synthetic targets. In this work, our Blocks. Our synthetic approach to assembly of the key
particular attention was paid to derivatives ¢f-Benzo[1,4]- benzo[1,4]thiazine-6-carboxylic acids shown in Figure 1 used
thiazine-6-carboxylic acid. for the synthesis of final carboxamide libraries is depicted
in Schemes 24.
E_r;aci‘l?”:\fg’é‘r?ei?r? d"i"\;“g;org Phone: (858) 794-4860. Fax: (858) 794-4931.  For the synthesis of acid, we used a modification of

' v Re: approaches by Wuppertal-Elberféldnd Yamamotd(Scheme

T Chemical Diversity Research Institute. / ) . ) '
*ChemDiv, Inc. 2). Commercially available 3-nitro-4-fluorobenzoic adid

Results and Discussion
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Scheme 1.Reported Synthetic Approaches tbl&-Oxobenzo[l,4]thiazin-6-carboxy|ic Acids and Their Derivaties
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Scheme 2. Synthesis of 3-Oxo0-3,4-dihydro-Rbenzo[1,4]thiazine-6-carboxylic Acigs
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aRl = Me (a), Et (b), CH,CH=CH (c), CH:CONH; (d), CH,CONHCOCH; (€), CHCN (f), Ri-CeHaCHa. (g—X): Rn = H (g), 2-Me (), 2-F (), 2-Cl
(i), 3-Me ), 3-F (), 3-Cl (m), 4-Me (), 4-F (0), 4-Cl (p), 2,5-di-Me @), 3-Me-6-MeO ¢), 2-Cl-4-Me &), 2-Cl-4-F ), 2-Cl-6-F (1), 3-Cl-2-Me ),
3-Cl-4-Me (), 4-Br-6-F ).

was reacted with methyl mercaptoacetate in the presence osodium dithionite in the presence of 38t in methanol
sodium acetate in water at-890 °C to give the correspond-  furnished the corresponding amino derivati@e which

ing thionitrobenzoate (Scheme 1). Reduction df with underwent intramolecular cyclization upon the treatment with
aqueous HClI to afford the desired adith 60% overall yield
o -0 from 1.

J;s [ J/i Methyl ester7 was obtained from commercially available
07N 0 methyl 3-nitro-4-chlorobenzoateusing the similar synthetic
[ OH approach with insignificant modifications in the experimental
Re protocol. Chlorideb was reacted with methyl mercaptoacetate
o in the presence of BNl in acetonitrile at 76-80 °C, and
s S thionitrobenzoaté was reduced with sodium dithionite in
R I o the presence of BNl in ethanol. The resulting amino
o N;©\f° o rlqj@\f derivative underwent spontaneous in situ intramolecular
' OH R OH cyclization to afford the desired estérin 70% vyield. To
Figure 1. 6-Carboxylate derivatives of 3,4-dihydrd42L,4-ben- incorporate an additional element of diversity to the obtained
zothiazine heterocycle synthesized in this work. scaffold, we studied the alkylation at the N4 atom. Methyl



6-Carbamoyl-3,4-dihydro+2-benzo[1,4]thiazines Journal of Combinatorial Chemistry, 2006, Vol. 8, No. 471

Scheme 3. Synthesis of Benzo[1,4]thiazine-6-carboxylic Acids with a Modified Thiomorpholin-3-one Ring
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Scheme 4. Synthesis of Substituted 2-Benzylidene-3-oxo-3,4-dihydideb2nzo[1,4]thiazine-6-carboxylic Acids
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4-F-C¢H, (90) reflux, 1 h

24a-o0: R = H, 60-80%

ester7 was treated with different alkyl chlorid&a—x. The the corresponding 4-substituted 3,4-dihydié-2,4-ben-
conditions that provided the best overall results in this zothiazine-6-carboxylatekla—f, which were not described
reaction, in terms of both yield and purity of the N4-alkylated in the literature. The latter ones were then smoothly
products, were 1.1 equiv of alkylating agent in acetonitrile hydrolyzed under mild alkali conditions to afford the desired
in the presence of 1.5 equiv 0505 and a catalytic amount  acids12a—f (yield 70—75%).
of 18-crown-6 at 60C. The desired N4-alkylated products Scheme 3 also depicts the synthetic approach to 3-oxo-
9a—x were obtained in 5575% yield. Ester®a—x were 3,4-dihydro-H-1,4-benzothiazine-6-carboxylic acid 1,1-
then readily hydrolyzed under relatively mild alkali hydroly- dioxide 16. Compound was treated with hydrogen peroxide
sis conditions (1.2 molar equiv of NaOH in a water/MeOH in acetic acid at 60C to give the corresponding sulfonate
(1:1) mixture, 60°C) to afford the corresponding acids 13. Reduction ofLl3 with sodium dithionite in the presence
10a—x in 70—80% vyield. The described approach to N4- of Et;N in ethanol yielded the corresponding amino derivative
alkylated benzo[1,4]thiazine-6-carboxylic acitida—x was 14. A solution of 14 in formic acid was heated at reflux for
found to be well-reproducible and adaptable to a parallel 5 h to afford 1,4-benzothiazine 1,1-dioxi@iBin good yield.
synthesis format. Mild alkali hydrolysis of15 gave the desired acitb, which

At this synthetic stage, we explored the possibility of was also not described in the literature.
selective reduction of the thiazinone ring of the obtained We next explored the possibility of incorporation of an
heterocyclic scaffold (Scheme 3). Reaction of several selectedadditional element of diversity at position 2 of the 3-oxo-
estera,b,g,n—p with tetrabutylammonium borohydride and  3,4-dihydro-H-benzo[1,4]thiazine heterocycle. We have
methyl iodide in chloroform at room temperature furnished found that the methylene fragment of compouhdan be
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Table 1. Structures and Yields of 2-Amino-substituted
3-Oxo0-3,4-dihydro-BI-1,4-benzothiazine-6-carboxylic Acid

R4

Trifilenkov et al.

Table 2. Structures and Yields of 2-Benzylidene-3-oxo-
3,4-dihydro-H-benzo[1,4]thiazine-6-carboxylic Acid¥a—o

R o
yield from
compound R R4 9ak,0, %
24a Me H 55
24b Me 2-Me 50
24c Me 2-F 52
24d Me 2-Cl 48
24e Me 2-MeO 54
24f Me 3-Me 49
249 Me 3-Cl 50
24h Me 3-MeO 58
24i Me 4-Me 54
24 Me 4-Ch 48
24k Me 4-MeO 51
241 Me 3,4-di-MeO 44
24m Me 3-MeO-4-EtO 42
24n 3-Me-GH;,—CH, H 40
240 4-FCegHs—CH, H 35

20a—j
/N S
RZ
H OH
compound R’R°N yield, %
20a Pl'zN 75
20b i-Pr,N 70
20c 73
e, L
20d CN 80
20e { N 77
Et
20f < EN 73
H,C
20g N 72
H,C
20h o N 76
\_/
. N/_\N
20i Cl - 60
. H,C, /\
20j O4<;>7N\_/N 68

dioxane at 60°C to smoothly afford chloridd.7 (Scheme

the corresponding amine derivativéSa—j upon reaction
with a series of secondary amin&8a—j in chloroform at
room temperature (yield 7880%). The reaction was suc-

conditions, whereas the aliphatic primary amines gave
unwanted dialkylation products. Mild alkali hydrolysis of
19a—j in an EtOH-water solvent mixture smoothly led to
the corresponding acid®a—j (Table 1).

In our attempts to utilize the reactivity of-€H bonds of

3,4-dihydro-H-1,4-benzothiazines could be readily con-

acid 4 was smoothly converted into the corresponding
structures22a—n upon reaction with 1.8 molar equiv of
aromatic aldehyd@la—n in the presence of Bl in acetic
anhydride (yield 66-70%). In an analogous manner, three
selected ester®ak,0 were reacted with aromatic aldehydes

21a—n to afford 2-benzylidene derivative8a—o. Similar
approaches to 2-benzylidene-3-oxo0-3,4-dihydrbienzo-
[1,4]thiazines were described in a series of previous publica-
tions!® Products22a—n and23a—o0 were obtained in good
yields (60-80%), regardless of the aldehydéfubstituents’
nature, and they were of good chemical and geometrical
purity as judged by theitH NMR spectra. On the basis of
the chemical shift of the vinyl proton, all the obtained
products were assigned tAestereochemistry. The observed
o value for each of the synthesized compoundls7 (75—
chlorinated by reaction with phosphorus pentachloride in 7.85 ppm) is in good agreement with the predicted and
observed values for thé isomer in a series of structurally
3). The chlorination proceeded regioselectively and without related 2-alkylidene-3,4-dihydro-3-oxd421,4-benzothiaz-
indication of major side reactions. Similar approaches with ines!® Esters23a—o were hydrolyzed under mild alkali
the use of thionyl chloride as the chlorinating reagent were conditions to afford the desired aci?éa—o (yield 60—80%).
reported® Compoundl?7 has been smoothly converted into  Structures and yields d¥4a—o from 9ak,0 are shown in

Table 2.

The final carboxylic acidgl, 10a—x, 12a—f, 16, 20a—j,
22a—n, and24a—o are stable crystalline compounds which
cessful only with secondary aliphatic amines with a pro- were characterized by LC/MS artl NMR spectroscopy.
nounced nucleophilic character. Substituted anilines and theirThe spectral data gave satisfactory results consistent with
heterocyclic analogues were inactive under the describedthe suggested molecular structures.

Synthesis of Combinatorial Libraries. The obtained
acids were used for the synthesis of large combinatorial
libraries of the corresponding quinoxaline-6-carboxamides
(Scheme 5). Amide@7{1-63}, 281443, 2% 1-442,
30{1-10}, 31{1—125, and321—-1460 were obtained by
the methylene fragment in condensation reactions with the reaction of acidd, 10a—x, 16, 20a—j, 12a—f, 22a—n,
reactive carbonyl species, we have found that various 3-oxo-and 24a—o0 with primary and secondary amines via CDI-
mediated (CDIN,N'-carbonyldiimidazole) activation of the
verted to the corresponding 2-benzylidene derivatives. Thus,carboxylate group. The reactive imidazolide intermediates
25 were obtained upon the treatment of initial acids with
CDI in dimethylformamide or chloroform and used in
reaction with amine®6{1—204 without purification. We
evaluated a total of 204 aliphatic and aromatic amines, such
as substituted anilines and benzylamines, heteroarylamines,
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Scheme 5. Parallel Liquid-Phase Synthesis of Combinatorial L
3,4-Dihydro--1,4-benzothiazine-6-carboxamides
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LC/MS mass spectral data were consistent with the suggested

nitrogen-containing compounds. Representative examples ofmolecular structures. The characteristic signals from protons
amines used in these reactions are depicted in Figure 2.of the 3,4-dihydro-Bi-1,4-benzothiazine ring can be used

Unhindered aliphatic amines consistently underwent rapid

for identification of the corresponding structures. For in-

conversion into the desired products and provided the higheststance, the aromatic protons H-5, H-7, and H-8 are usually

yield and purity of amides in the described transformations.
Sterically hindered alkylamines, anilines, and their hetero-

clearly observed aabxsystem in the range @f 7.70-8.00
ppm with the spir-spin coupling constants= 7.6—8.0 Hz

cyclic analogues reacted more slowly and required elevatedfor the doublets. The methylene protons of ac&lsand
temperature and increased time for the complete conversionlOa—x and the corresponding amid2® 1—63} and28{1—

of the initial reactants. Structures of all amines explored in
this work are given in the Supporting Information.

The reaction workup was straightforward and compatible
with the high-throughput operation mode. The reaction
mixtures (solvent CHGI or CH,Cl;) were successively

443 can be observed as singlets at-3337 ppm. The
protons from two methylene groups of the thiomorpholine
ring in acidsl2a—f and carboxamide®d{ 1—-442} give two
narrow multiplets at 3.863.2 and 3.53.6 ppm. The vinyl
protons of the benzylidene compourziza—n, 24a—0, and

washed in the reaction vials with water and aqueous solutions32{ 1-146G have resonances at 7-7%.85 ppm.

of NaHCG; and HCI. Then the organic layers were removed
from the vials, filtered, and evaporated to dryness in vacuo.
The obtained crude residues were triturated with diethyl ether,
and the precipitated crystals were collected and dried to
afford the desired products in 680% yield. According to
LC/MS data, the purity of the obtained compounds was
>95% and usually approached 98%. If necessary, the
products could be recrystallized from methanol or ethanol.

Additional complexity to the obtained 3,4-dihydrét2L,4-
benzothiazine scaffolds can be introduced via oxidation of
the S-1 atom. Thus, a series of selected 3-0x0-3,4-dihydro-
2H-1,4-benzothiazine-6-carboxamid2® 1-62} were con-
verted into the corresponding sulfoxid#¥ 1—62} upon the
reaction withm-chloroperbenzoic acid (MCPBA) in CHEI
at 50°C.

The resulting combinatorial libraried7{ 1-63}, 28{1—
443, 29{1-442, 30{1-10}, 31{1—-125, 3 1-1460,
and33{1—-62} include more than 2600 novel 3,4-dihydro-
2H-1,4-benzothiazine-6-carboxamides. For illustration, Fig-

ure 3 contains structures of representative compounds from

these combinatorial series.
All the synthesized carboxamides were characterized by
IH NMR and LC/MS analysis. ThéH NMR spectra and

Conclusion

An efficient synthetic route was developed for the com-
binatorial synthesis of 3,4-dihydrd-21,4-benzothiazine-6-
carboxamide libraries in solution. In all of the reactions
investigated, the corresponding libraries were generated with
low levels of impurities using simple workup and purification
procedures. Of note, along the whole reaction sequence, the
chromatographic purification techniques were omitted. The
developed method uses readily available starting materials
in moderate- and high-yielding reactions that display a
relatively high substituent tolerance and, therefore, is ideally
suited for rapid synthesis of diverse libraries. Product yields
varied according to reactant structures, but in most cases,
the desired products were obtained in good yields. To
demonstrate the convenience and generality of the developed
method, more than 2600 variously substituted benzothiazine-
6-carboxamides were synthesized in 2005 in our laboratories.
Biological evaluation of the synthesized compounds is
currently in progress.

Experimental Section

General Information. Thin-layer chromatography (TLC)
was performed on aluminum sheets precoated with silica gel
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Figure 2. Representative examples of amirgg§ 1—204} used for the synthesis of combinatorial libraries.

(Merck, Kieselgel 60 F-254fH NMR spectra were recorded 4-[(2-Methoxy-2-oxoethyl)thio]-3-nitrobenzoic Acid 2.

on a Bruker AMX-400 or Varian spectrometer in DMSfp- A solution of 3-nitro-4-fluorobenzoic acitl (185 g, 1 mol),
using TMS as an internal standard chemical shifts in parts methyl mercaptoacetate (116.6 g, 1.1 mol), and sodium
per million). LC/MS spectra were recorded with a PE SCIEX acetate (90.2 g, 1.1 mol) in water (500 mL) was stirred at
AP| 150EX liquid chromatograph equipped with a UV 80—90 °C for 6 h. The reaction mixture was slowly cooled
detector {max 215 and 254 nm) and using ag&olumn (100 to 10°C at stirring. The formed precipitate was filtered off,
x 4 mm). Elution started with water and ended with washed with water (5< 100 mL), and dried in vacuo to
acetonitrile/water (95:5, v/v) and used a linear gradient at a afford 257.5 g (95%) of aci@, which was used at the next
flow rate of 0.15 mL/min and an analysis cycle time of 25 step without further purification (LC/M&vVz 271.251 00 (M
min. According to LC/MS data, all the synthesized com- + 1)).

pounds have purity-95%. All solvents and reagents were 3-0x0-3,4-dihydro-2H-1,4-benzothiazine-6-carboxylic
obtained from commercial sources and used without puri- Acid 4. Acid 2 (257.5 g, 0.95 mol) was added portionwise
fication. Amines shown in Figure 2 were purchased from to a stirred mixture of sodium dithionite (696 g, 4 mol) and
Acros Organics, Aldrich, or ChemDiv. The parallel liquid- EtN (404 g, 561.1 mL, 4 mol) in EtOH (1500 mL). The
phase reactions, all the workup, isolation, purification, and mixture was heated at reflux under vigorous stirring for 1 h
analytic procedures were carried out using a proprietary and then filtered without cooling. The obtained solution was
technology platform, which includes all the equipment evaporated in vacuo to dryness, the crude residue was
required for parallel synthesis of large combinatorial librar- dissolved in CHG (500 mL), and the solution was washed
ies!” In particular, all parallel reactions were performed using with water (3x 100 mL) and 5% aqueous HCI (8 300

a laboratory synthesizer, CombiSyn-012-3000. mL). LC/MS m/z210 (M + 1). To the obtained solution of



6-Carbamoyl-3,4-dihydro#2-benzo[1,4]thiazines

o]

C : :
O Cr, Lo,

27(3) 28(55}

Cl
H,CL ~CHs 0
N s S ‘ Q ‘
HN j\l\ HN j HN j
N [e] 'I‘ N
o CH, 0

28{158}

(o]
29(63}
Cl F

= o
QOY@IQ

3123 -

F

32{31} 32{47}

Cooat, Aoy

31{46}

T,

Journal of Combinatorial Chemistry, 2006, Vol. 8, No. 475

28{67} 28{112}

X o3

oUson

29(75} 31{15}

o,
p

SNZ
‘n‘ : N 0]
H
(¢]

3212}

o]
o]

(%)

O HN L :[
H,C”
0

33/20}

\
CH,

33{25)

Figure 3. Representative examples of compounds from combinatorial libraries of substituted 3,4-diklydré-Benzothiazine-6-

carboxamides.

3-amino-4-[(2-methoxy-2-oxoethyl)thio]lbenzoic a8dLC/
MS m/z 241.26120 (M+ 1)) in CHCk was added 10%

and the solvent was evaporated in vacuo. The crude residue
was dissolved in CHGI(200 mL), and the solution was

aqueous HCI (500 mL), and the resulting mixture was washed thoroughly with water, dried over J$&,, and
vigorously stirred at reflux for 3 h. The organic layer was evaporated in vacuo. The obtained residue was recrystallized

separated, washed with water (8 100 mL) and a 3%
aqueous solution of NEO; (3 x 100 mL), dried over

MgSQ,, and evaporated in vacuo to dryness to yield 129 g

(65% from1) of acid 4. *H NMR 6 (ppm): 3.35 (s, 2H),
7.27 (d,J = 8.4 Hz, 1H), 7.51 (d) = 8.4 Hz, 1H), 7.57 (s,
1H), 10.68 (s, 1H); LC/MSWz 210 (M + 1).

Methyl 4-[(2-methoxy-2-oxoethyl)thio]-3-nitrobenzoate
6. A solution of methyl 3-nitro-4-chlorobenzoabe(65.1 g,
0.3 mol), methyl mercaptoacetate (35 g, 0.33 mol), anhl Et

from ether-hexane (9:1) to afford 16.7 g (70%) of carboxy-
late 7 (LC/MS mVz 256 (M + 1)).

General Procedure for the Preparation of 4-Substituted
Methyl 3-Oxo-3,4-dihydro-2H-1,4-benzothiazine-6-car-
boxylates 9a-x. A mixture of carboxylate7 (44.6 g, 0.2
mol), alkyl chloride8a—x (0.2 mol), KCO; (41.4 g, 0.3
mol), and 18-crown-6 (2.1 g, 0.008 mol) in MeCN (400 mL)
was stirred at 60C for 4—6 h. The resulting mixture was
filtered, and the filtrate was evaporated in vacuo to dryness.

(111.1 g, 154.3 mL, 1.1 mol) in MeCN (600 mL) was stirred The crude residue was dissolved in CE(00 mL), and
at 70-80 °C for 5 h. The reaction mixture was evaporated the solution was washed successively with 5% aqueous KClI
in vacuo to dryness, and the crude residue was dissolved in(200 mL) and water (& 200 mL), dried over Ng50,, and
CHCI; (400 mL). The solution was washed thoroughly with evaporated in vacuo. The obtained residue was recrystallized
5% aqueous HCI and then with water. The organic layer was from ether to afford the title compounds in-585% yield.

dried over NaSO, and evaporated in vacuo. The obtained

General Procedure for the Preparation of 4-Substituted

residue was recrystallized from ether to afford 81.3 g (85%) 3-Oxo-3,4-dihydro-2H-1,4-benzothiazine-6-carboxylic Ac-

of the title compound (LC/MS m/z 286 (M + 1)).
Methyl 3-0x0-3,4-dihydro-2H-1,4-benzothiazine-6-car-

ids 10a—x. A solution of este@a—x (0.1 mol) and NaOH
(4.8 g, 0.12 mol) in a mixture of water (250 mL) and EtOH

boxylate 7.Sodium dithionite (60.9 g, 0.35 mol) was added (250 mL) was stirred at 60C for 3 h. The reaction mixture

portionwise to a stirred solution of nitrobenzo&té28.7 g,
0.1 mol) and BN (70.7 g, 98.19 mL, 0.7 mol) in EtOH

was cooled to room temperature and evaporated to half of
the initial volume. The obtained solution was filtered and

(300 mL). The temperature of the reaction mixture was kept then acidified with 10% HCI until pH 3 was reached. The
below 60°C upon the addition. The reaction mixture was formed precipitate was filtered off and recrystallized from
stirred at 60°C for 2 h, then cooled to room temperature, EtOH—water (7:3) to afford acid&0a—x in 70—80% yield.
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Representative Analytical Data for Compournti3a—x.

4-Methyl-3-ox0-3,4-dihydro-2H-1,4-benzothiazine-6-
carboxylic acid 10a.Yield 70%;'™H NMR ¢ (ppm): 3.43
(s, 2H), 3.44 (s, 3H), 7.39 (d,= 8.2 Hz, 1H), 7.6 (d,J =
8.2 Hz, 1H), 7.69 (s, 1H); LC/M$Vz 224 (M + 1).

4-(2-Chlorobenzyl)-3-oxo-3,4-dihydro-2-1,4-benzothi-
azine-6-carboxylic acid 10j. Yield 73%; *H NMR ¢
(ppm): 3.61 (s, 2H), 5.23 (s, 2H), 7.02 @= 6.8 Hz, 1H),
7.14-7.28 (m, 2H), 7.357.48 (m, 3H), 7.58 (dJ = 8.4
Hz, 1H); LC/IMSm/z 334 (M + 1).

4-(3-Methylbenzyl)-3-oxo-3,4-dihydro-2-1,4-benzothi-
azine-6-carboxylic Acid 10k. Yield 80%; 'H NMR ¢
(ppm): 2.33 (s, 3H), 3.56 (s, 2H), 5.18 (s, 2H), 6-9304
(m, 3H), 7.14 (tJ. = 6.9 Hz,J, = 7.7 Hz, 1H), 7.38 (dJ
= 8.3 Hz, 1H), 7.57 (dJ = 8.3 Hz, 1H), 7.67 (s, 1H); LC/
MS vz 314 (M + 1).

4-(4-Fluorobenzyl)-3-oxo-3,4-dihydro-#-1,4-benzothi-
azine-6-carboxylic acid 10o0.Yield 76%; 'H NMR 06
(ppm): 3.57 (s, 2H), 5.23 (s, 2H), 7.01 @,= 7.7 Hz,
2H), 7.25 (q,J = 7.8 Hz, 2H), 7.4 (dJ = 8.0 Hz, 1H),
7.57 (d,J =8.0 Hz, 1H), 7.67 (s, 1H); LC/M®&Vz 318 (M
+ 1).

4-(2-Chloro-4-fluorobenzyl)-3-oxo-3,4-dihydro-H-1,4-
benzothiazine-6-carboxylic Acid 10t.Yield 72%;*H NMR
0 (ppm): 3.64 (s, 2H), 5.2 (s, 2H), 6.95.05 (m, 1H), 7.07
7.12 (m, 1H), 7.27 (d) = 7.4 Hz, 1H), 7.38-7.48 (m, 2H),
7.6 (d,J = 8.3 Hz, 1H); LC/MSm/z 352 (M + 1).

General Procedure for the Preparation of Methyl 3,4-
Dihydro-2H-1,4-benzothiazine-6-carboxylates 1taf. A
solution of Mel (170.4 g, 1.2 mol) in CHg[(150 mL) was
added dropwise to a stirred mixture of eséarb,g,n—p (1
mol) and BUNBH, (308.4 g, 1.2 mol) in CHGI(500 mL).
Upon the addition, the temperature of the reaction mixture
was kept below 15C. The reaction mixture was stirred at
room temperature fo5 h and then poured into water (500
mL). The organic layer was separated and dried over Na

Trifilenkov et al.

Methyl 4-[(2-Methoxy-2-oxoethyl)sulfonyl]-3-nitroben-
zoate 13.H,0, (0.35 mol, 40 mL of 30% solution) was
slowly added to a stirred solution of nitrobenzo&té28.5
g, 0.1 mol) in AcOH (100 mL). The reaction mixture was
stirred at 60°C for 2 h and then cooled to room temperature.
Water (10 mL) was added, and the formed precipitate was
filtered off, washed thoroughly with water, and dried at50
60 °C to afford 19.0 g (60%) of este3 (LC/MS m/z 318
M + 1)).

Methyl 4-[(2-Methoxy-2-oxoethyl)sulfonyl]-3-aminoben-
zoate 14.Sodium dithionite (36.5 g, 0.21 mol) was added
portionwise to a stirred solution of nitrobenzodi@ (19.0
g, 0.06 mol) and BN (42.4 g, 59 mL, 0.42 mol) in EtOH
(180 mL). The reaction mixture was stirred at 80 for 2
h, then cooled to room temperature, and the solvent was
evaporated in vacuo. The crude residue was dissolved in
water (100 mL), and the solution was acidified with 5% HCI
until pH 3 was reached. The formed precipitate was filtered
off and dried in vacuo to afford 9.5 g of aminobenzoate
(LC/MS m/z 288 (M + 1)).

Methyl 3-Oxo-3,4-dihydro-2H-1,4-benzothiazine-6-car-
boxylate 1,1-dioxide 15.A solution of aminobenzoat&4
(9.5 g, 0.1 mol) in formic acid (50 mL) was heated at reflux
for 5 h. The reaction mixture was allowed to cool to room
temperature, and the formed precipitate was filtered off,
washed thoroughly with water, and dried at 8D to yield
5.5 g (65%) of the title compountb. Yield 65%;'H NMR
o (ppm): 3.91 (s, 3H), 4.85 (s, 2H), 7.78.84 (m, 2H),
7.94 (d,J = 8.2 Hz, 1H), 11.45 (s, 1H); LC/M8Vz 256 (M
+1).

3-0x0-3,4-dihydro-2H-1,4-benzothiazine-6-carboxylic
Acid 1,1-Dioxide 16.Ester15 (5.5 g, 0.2 mol) was added
to a stirred solution of NaOH (1.6 g, 0.04 mol) in a mixture
of water (85 mL) and EtOH (85 mL). The reaction mixture
was stirred at 60C for 3 h, then cooled to room temperature
and evaporated to half of the initial volume. The obtained

SQ,, the solvent was evaporated in vacuo, and the obtainedsolution was filtered and then acidified with 10% HCI until

viscous oil was dissolved in ethyl acetate (500 mL). The

solution was filtered and evaporated in vacuo to dryness,

pH 3 was reached. The formed precipitate was filtered off
and dried in vacuo to afford 3.7 g of acl®. Yield 80%;

and the crude residue was recrystallized from ether to afford 'H NMR ¢ (ppm): 4.82 (s, 2H), 7.79 (dl = 8.9 Hz, 1H),

the title carboxylated1la—f as white crystalline products in
60—70% yield.

General Procedure for the Preparation of 3,4-Dihydro-
2H-1,4-benzothiazine-6-carboxylic Acids 12af. Acids
12a—f were prepared by alkali hydrolysis of estdrka—f
using the same procedure that was described for 4€ids
X. The title compounds were obtained in-706% vyields.

Representative Analytical Data for Compounds 12&
f. 4-Methyl-3,4-dihydro-2H-1,4-benzothiazine-6-carboxy-
lic Acid 12a. Yield 71%; H NMR 6 (ppm): 3.0 (s, 3H),
3.1-3.15 (m, 2H), 3.53-3.58 (m, 2H), 6.96 (dJ = 8.2 Hz,
1H), 7.18 (d,J = 8.2 Hz, 1H), 7.21 (s, 1H); LC/M3n/z
210 M+ 1).

4-(4-Chlorobenzyl)-3,4-dihydro-H-1,4-benzothiazine-
6-carboxylic Acid 12c. Yield 75%; 'H NMR ¢ (ppm):
3.08-3.13 (m, 2H), 3.623.69 (m, 2H), 4.56 (s, 2H), 7.0
(d,J = 8.1 Hz, 1H), 7.18 (dJ = 8.1 Hz, 1H), 7.2 (s, 1H),
7.27,7.31 (¢ d, J = 8.7 Hz, 4H); LC/MSm/z 314 (M +
1).

7.81 (s, 1H), 7.94 (d) = 8.9 Hz, 1H), 11.39 (s, 1H); LC/
MS m/z 242 (M + 1).

Methyl 2-Chloro-3-oxo-3,4-dihydro-2H-1,4-benzothi-
azine-6-carboxylate 17.Ester7 (11.2 g, 0.05 mol) was
added to a solution of PE€(11.4 g, 0.055 mol) in dioxane
(200 mL). The reaction mixture was stirred at 8D for 30
min, then slowly cooled to 15°C and stirred at this
temperature for an additional 30 min. The formed precipitate
was filtered off, washed thoroughly with ether, and dried to
afford 9.0 g (70%) of chloridel7 (LC/MS m/z 258 (M +
1)).

General Procedure for the Preparation of 2-Amino-
Substituted Methyl 3-Oxo-3,4-dihydro-2H-1,4-benzothi-
azine-6-carboxylates 19&j. A solution of chloridel7 (12.9
g, 0.05 mol), secondary amii@a—j (0.055 mol), and EN
(5.1 g, 7 mL, 0.05 mol) in CHGI(150 mL) was stirred at
room temperature for 2 h. The reaction mixture was washed
with water (2 x 50 mL), and the organic layer was dried
over NaSQ, and evaporated in vacuo. The obtained crude
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residue was recrystallized from ether to yield the title 2H), 7.277.41 (m, 4H), 7.46 (tJ = 8.1 Hz, 2H), 7.56-

compoundl9a—j in 70—80% vyield.

Representative Analytical Data for Compounds 19&
j- Methyl 2-Morpholin-4-yl-3-0xo0-3,4-dihydro-2H-1,4-
benzothiazine-6-carboxylate 19hYield 72%;'H NMR ¢
(ppm): 2.32-2.42 (m, 2H), 2.582.67 (m, 2H), 3.473.58
(m, 4H), 4.6 (s, 1H), 7.33 (dl = 7.9 Hz, 1H), 7.52 (dJ =
7.9 Hz, 1H), 7.58 (s, 1H), 10.91 (s, 1H); LC/M#&z 309
M + 1).

Methyl 2-[Cyclohexyl(methyl)amino]-3-oxo-3,4-dihy-
dro-2H-1,4-benzothiazine-6-carboxylate 19cYield 76%;
IH NMR 6 (ppm): 0.98-1.34 (m, 5H), 1.55 (dJ = 12.8
Hz 1H), 1.67-1.9 (m, 4H), 2.18 (s, 3H), 2.482.58 (m, 1H),
3.85 (s, 3H), 4.86 (s, 1H), 7.26 (d= 7.8 Hz, 1H), 7.47 (d,
J = 7.8 Hz, 1H), 7.54 (s, 1H), 10.73 (s, 1H); LC/M&z
335 (M+ 1).

General Procedure for the Preparation of 2-Amino-
substituted 3-Oxo-3,4-dihydro-H-1,4-benzothiazine-6-
carboxylic Acids 20a-j. Acids 20a—j were prepared by

alkali hydrolysis of esterd9a—j using the same procedure

that was described for acidDa—x. The title compounds
were obtained in 6080% yields. Analytical data for a

representative compound, 3-oxo-2-pyrrolidin-1-yl-3,4-dihy-

dro-2H-1,4-benzothiazine-6-carboxylic ac@d: Yield 80%;
IH NMR 6 (ppm): 1.68 (br. s, 4H), 2.47 (¢}, = 10.8 Hz,
2H), 2.71 (9J = 10.8 Hz, 2H), 4.7 (s, 1H), 7.25 (d,= 8.0

Hz, 1H), 7.48 (dJ = 8.0 Hz, 1H), 7.53 (s, 1H), 10.72 (s,

1H); LC/IMS mVz 279 (M + 1).

General Procedure for the Preparation of (22)-2-
Benzylidene-3-0xo0-3,4-dihydro-2I-1,4-benzothiazine-6-
carboxylates 22a-n and 23a—0. A solution of acid4 or
ester9a,k,o0 (0.3 moal), aldehyd@1a—n (0.55 mol), and EN
(64.8 g, 90 mL, 0.64 mol) in A® (150 mL) was stirred at

7.67 (m, 3H), 7.88 (s, 1H); LC/M&Vz 406 (M + 1).

General Procedure for the Parallel Synthesis of Sub-
stituted 3-Oxo0-3,4-dihydro-2H-benzo[1,4]thiazine-6-car-
boxylic Acid Amide Libraries 27{1-63}, 281-443,
30{1-10}, 31{1-125, and 3X1-146Q. To a stirred
solution of acid4, 10a—x, 16, 20a—j, 22a—n, or 24a—0
(300 mmol) in dry CHCJ (150 mL) was added CDI (50 g,
305 mmol), and the mixture was stirred at room temperature
for 30 min and then at 4050 °C until complete dissolution
of the solid reactants. The resulting solution was diluted up
to 500 mL with dry CHC4. The resulting stock solution was
dispensed to 100 combinatorial vials of the CombiSyn
reactors for parallel synthesis (5 mL per vial3 mmol of
the corresponding imidazolidgb). A solution of the corre-
sponding amine26{1—204 (3.2 mmol) in dry CHC{ (3
mL) was injected into each vial, and the reaction mixtures
were stirred under a moisture-free atmosphere overnight. The
reactions with aromatic or heteroaromatic amines required
elevated temperature (8C). The conversion was monitored
by TLC (eluent 5% MeOH in CbCl,). Each reaction mixture
was successively washed with cold water (5 mL), 2%
NaHCGQ; (5 mL), and 2% HCI (5 mL). The remaining
solutions were transferred into standard glass vials and
evaporated in vacuo to dryness. The obtained residues were
triturated with ether (15 mL), and the formed precipitates
were filtered off, washed with ether, and dried. If necessary,
the products were recrystallized from methanol or ethanol.
The title amides were obtained in 680% yield.

Representative Analytical Data for Compounds 27, 28,
31, 32. 6-[(4-Ethylpiperazin-1-yl)carbonyl]-H-1,4-ben-
zothiazin-3(4H)-one 274 3}. Yield 70%;'H NMR 6 (ppm):
1.03 (t, 3H), 2.36 (g, 3H), 3.32 (s, 2H), 3.28B.7 (m, 4H),

reflux for 3 h. The reaction mixture was allowed to cool to 6.88 (d,J = 8.5 Hz, 2H), 6.95 (s, 1H), 7.2 (d,= 8.5 Hz,
room temperature, and the formed precipitate was filtered 1H), 10.62 (s, 1H); LC/MSwz 210 (M + 1).

off, washed with ether, and dried to afford aca—n or
esters23a—o0 in 60—70% yield.

General Procedure for the Preparation of (22)-2-
Benzylidene-3-oxo-3,4-dihydro-2-1,4-benzothiazine-6-
carboxylic Acids 24a-0. Acids 24a—o0 were prepared by

alkali hydrolysis of ester&3a—o0 using the same procedure

that was described for acidDa—x. The title compounds
were obtained in 6680% vyields.

Representative Analytical Data for Compounds 24&
0. (22)-2-(3-Methoxybenzylidene)-4-methyl-3-o0xo0-3,4-di-
hydro-2H-1,4-benzothiazine-6-carboxylic Acid 24aYield
66%;'H NMR ¢ (ppm): 3.82 (s, 3H), 6.99 (dl = 8.0 Hz,
1H), 7.16-7.29 (m, 3H), 7.41 (tJ.= 8.0 Hz,J, = 7.6 Hz,

1H), 7.49 (d,J = 8.2 Hz, 1H), 7.64 (s, 1H), 7.77 (s, 1H),

11.04 (s, 1H); LC/MSWz 328 (M + 1).
(22)-4-Methyl-3-oxo-2-[4-(trifluoromethyl)benzylidene]-
3,4-dihydro-2H-1,4-benzothiazine-6-carboxylic Acid 24k.

Yield 75%;H NMR o (ppm): 3.59 (s, 3H), 7.32 (d] =
7.9 Hz, 1H), 7.66 (dJ) = 7.9 Hz, 1H), 7.7, 7.78 (& d, J
= 8.2 Hz, 4H), 7.73 (s, 1H), 7.85 (s, 1H); LC/M&z 380
M + 1).
(22)-2-Benzylidene-4-(4-fluorobenzyl)-3-oxo-3,4-dihy-
dro-2H-1,4-benzothiazine-6-carboxylic Acid 240.Yield
61%;H NMR O (ppm): 5.48 (s, 2H), 7.07 (1 = 8.1 Hz,

N-Cyclopropyl-4-(2-methylbenzyl)-3-ox0-3,4-dihydro-
2H-1,4-benzothiazine-6-carboxamide 2Z&5}. Yield 71%;
IH NMR 6 (ppm): 0.55 (br. s., 2H), 0.68 (d,= 11.4 Hz,
2H), 2.42 (s, 3H), 2.7£2.81 (m, 1H), 3.54 (s, 2H), 5.16 (s,
2H), 6.92 (d,J = 7.1 Hz, 1H), 6.99-7.19 (m, 3H), 7.37 (d,
J = 8.0 Hz, 1H); LC/MSm/z 353 (M + 1).

4-(2-Chlorobenzyl)-6-(1,4-dioxa-8-azaspiro[4.5]dec-8-yl-
carbonyl)-2H-1,4-benzothiazin-3(4)-one 2§67}. Yield
65%;H NMR 6 (ppm): 1.15-1.83 (m, 4H), 3.043.7 (m,
4H), 3.6 (s, 2H), 3.89 (s, 4H), 5.23 (s, 2H), 6.88 (s, 1H),
7.02 (d,J = 8.1 Hz, 2H), 7.2 (tJ = 7.8 Hz, 1H), 7.24 (tJ
= 7.8 Hz, 1H), 7.41 (dJ = 8.1 Hz, 2H); LC/MSm/z 459
M + 1).

4-(4-Fluorobenzyl)-3-oxoN-(pyridin-3-ylmethyl)-3,4-di-
hydro-2H-1,4-benzothiazine-6-carboxamide 2812 . Yield
61%;*H NMR ¢ (ppm): 3.49 (s, 2H), 4.47 (d, = 6.0 Hz,
2H), 5.24 (s, 2H), 6.97 () = 8.2 Hz, 2H), 7.1%#7.29 (m,
3H), 7.37 (d,J = 7.7 Hz, 1H), 7.53 (dJ = 7.7 Hz, 1H),
7.64 (d,J= 8.1 Hz, 1H), 7.72 (s, 1H), 8.39 (d,= 4.8 Hz,
1H), 8.49 (s, 1H), 8.88 (1] = 8.1 Hz, 1H); LC/MSm/z 408
M + 1).

4-(2-Chloro-4-fluorobenzyl)-N-[2-(dimethylamino)ethyl]-
3-0x0-3,4-dihydro-H-1,4-benzothiazine-6-carboxamide 28-
{158 . Yield 57%;H NMR 6 (ppm): 2.19 (s, 6H), 2.38 (t,
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J=11.4 Hz, 2H), 3.31 (q, 2H), 3.57 (s, 2H), 5.24 (s, 2H),
6.97 (t,J = 7.8 Hz, 1H), 7.08 (tJ = 7.8 Hz, 1H), 7.21 (d,
J=8.9 Hz, 1H), 7.4 (dJ = 8.0 Hz, 1H), 7.45 (s, 1H), 7.5
(d,J = 8.0 Hz, 1H), 7.99 (t.) = 8.4 Hz, 1H); LC/MSm/z
422 (M + 1).

6-(Morpholin-4-ylcarbonyl)-2-pyrrolidin-1-yl-2 H-1,4-
benzothiazin-3(4)-one 3¥15}. Yield 64%; 'H NMR ¢
(ppm): 1.71 (br s, 4H), 2.492.55 (m, 2H), 2.72.79 (m,
2H), 3.5 (br s, 4H), 3.61 (br s, 4H), 4.69 (s, 1H), 6.93]1d,
= 7.8 Hz, 1H), 6.99 (s, 1H), 7.25 (d,= 7.8 Hz, 1H), 10.72
(s, 1H); LC/IMSmM/z 348 (M + 1).

2-Morpholin-4-yl-6-[(4-pyridin-2-ylpiperazin-1-yl)car-
bonyl]-2H-1,4-benzothiazin-3(4)-one 3% 23} . Yield 59%;
IHNMR 6 (ppm): 2.37%2.45 (m, 2H), 2.642.73 (m, 2H),
3.48-3.63 (m, 12H), 4.56 (s, 1H), 6.58 @ = 4.9 Hz,J,
= 5.6 Hz, 1H), 6.69 (dJ = 8.5 Hz, 1H), 6.99 (dJ = 8.2
Hz, 1H), 7.05 (s, 1H), 7.29 (d} = 8.2 Hz, 1H), 7.43 (tJa
= 5.6 Hz,J, = 8.5 Hz, 1H), 8.05 (dJ = 4.9 Hz, 1H), 10.82
(s, 1H); LC/IMSmM/z 440 (M + 1).

2-[4-(4-Chlorophenyl)piperazin-1-yl]-N-(4-fluorobenzyl)-
3-o0x0-3,4-dihydro-H-1,4-benzothiazine-6-carboxamide 31-
{46}. Yield 73%;H NMR 6 (ppm): 2.5%2.57 (m, 2H),
2.68-2.78 (m, 2H), 3.07 (br s, 4H), 4.331.68 (m, 2H), 4.87
(s, 1H), 6.72, 7.12 (¢+ d,J = 8.8 Hz, 4H), 7.05 (t) = 8.4
Hz, 2H), 7.28-7.37 (m, 3H), 7.48 (d) = 9.1 Hz, 1H), 7.57
(s, 1H), 8.99 (tJ = 8.4 Hz, 1H), 10.97 (s, 1H); LC/M&Vz
512 (M + 1).

(22)-2-(3-Methoxybenzylidene)-3-oxaN-(2-pyrrolidin-
1-ylethyl)-3,4-dihydro-2H-1,4-benzothiazine-6-carboxam-
ide 3412}. Yield 58%;*H NMR 6 (ppm): 2.02 (br s, 4H),
2.87-2.98 (m, 2H), 3.29 (tJ = 10.5 Hz, 2H), 3.543.72
(m, 4H), 3.79 (s, 3H), 6.89 (d] = 7.7 Hz, 1H), 7.15 (s,
1H), 7.18 (d,J = 7.3 Hz, 1H), 7.25 (dJ = 7.7 Hz, 1H),
7.34 (t,Ja= 8.2 Hz,J, = 7.3 Hz, 1H), 7.58 (s, 1H), 7.64 (d,
J = 8.2 Hz, 1H), 7.73 (s, 1H), 8.88 (1 = 8.2 Hz, 1H),
11.2 (s, 1H); LC/MSm/z 424 (M + 1).

Ethyl 4-({(22)-4-Methyl-3-ox0-2-[4-(trifluoromethyl)-
benzylidene]-3,4-dihydro-H-1,4-benzothiazin-6-y} -
carbonyl)piperazine-1-carboxylate 3231} . Yield 71%;'H
NMR 6 (ppm): 1.24 (t,J = 11.5 Hz, 3H), 3.2#3.7 (m,
8H), 3.54 (s, 3H), 4.07 (g, 2H), 7.11 (d,= 7.9 Hz, 1H),
7.28 (s, 1H), 7.33 (dJ = 7.9 Hz, 1H), 7.73 (dJ) = 7.4 Hz,
2H), 7.79 (d,J = 7.4 Hz, 2H), 7.84 (s, 1H); LC/MSn/z
520 (M + 1).

(22)-2-Benzylidene-4-(4-fluorobenzyl)N-[2-(2-meth-
ylpiperidin-1-yl)ethyl]-3-oxo0-3,4-dihydro-2H-1,4-benzothi-
azine-6-carboxamide 3247}. Yield 45%; 'H NMR ¢
(ppm): 0.99 (dJ=12.4 Hz, 3H), 1.09-1.29 (m, 2H), 1.33
1.65 (m, 4H), 2.122.4 (m, 3H), 2.62-2.82 (m, 2H), 3.14
3.37 (m, 2H), 5.39 (s, 2H), 7.04 3,= 8.0 Hz, 2H), 7.24
7.4 (m, 4H), 7.4%+7.49 (m, 3H), 7.54 (s, 1H), 7.62 (d, 2H),
7.84 (s, 1H), 8.14 (1) = 6.8 Hz, 1H); LC/MSm/z 530 (M
+ 1).

General Procedure for the Parallel Synthesis of Library
of 3,4-Dihydro-2H-benzo[1,4]thiazine-6-carboxamides 29-
{1—-442 . A solution of acid12a—f (10 mmol) and CDI
(2.78 g, 11 mmol) in DMF (50 mL) was stirred at 9G for
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resulting stock solution was pipetted into 10 vials of the
CombiSyn reactor for parallel synthesis (5 mL per vial,
mmol of the corresponding imidazolid&s), followed by
addition of the corresponding amirg (1.2 mmol). The
reaction mixtures were stirred at 5€ for 6 h and then
allowed to cool to room temperature. Then they were
transferred into standard glass vials and diluted with,-CH
Cl; (20 mL per vial). The resulting solutions were succes-
sively washed with equal amounts of 1% aqueousO\a,
water, 1% HCI, and again with water. Then the solutions
were dried over NgQy, and the solvent was evaporated in
vacuo. The obtained residues were triturated with ether (5
mL), and the formed precipitates were filtered off, washed
with ether, and dried. If necessary, the products were
recrystallized from ethanol. Amide29{1—-442 were ob-
tained in 66-80% vyield.

Representative Analytical Data for Compounds 29.
N-(1,3-Benzodioxol-5-ylmethyl)-4-methyl-3,4-dihydro-B-
1,4-benzothiazine-6-carboxamide 2Z%3}. Yield 72%;'H
NMR 6 (ppm): 3.02 (s, 3H), 3.0#3.14 (m, 2H), 3.5%
3.57 (m, 2H), 4.35 (dJ = 5.9 Hz, 2H), 5.93 (s, 2H), 6.71
(d,J=7.3 Hz, 1H), 6.77 (dJ = 7.3 Hz, 1H), 6.83 (s, 1H),
6.94 (d,J= 7.9 Hz, 1H), 7.1 (dJ = 7.9 Hz, 1H), 7.17 (s,
1H), 8.5 (br s, 1H); LC/MSWz 343 (M + 1).

4-(4-Fluorobenzyl)N-(tetrahydrofuran-2-ylmethyl)-3,4-
dihydro-2H-1,4-benzothiazine-6-carboxamide Z¥5}. Yield
58%; H NMR o (ppm): 1.52-1.64 (m, 1H), 1.771.96
(m, 3H), 3.05 (tJ = 9.9 Hz, 2H), 3.18-3.38 (m, 2H), 3.58
(t, J=10.4 Hz, 2H), 3.63 (9J = 10.6 Hz, 1H), 3.77 (9
= 10.6 Hz, 1H), 3.89-3.97 (m, 1H), 4.58 (t) = 9.6 Hz,
2H), 6.97 (dJ = 7.9 Hz, 1H), 7.6-7.1 (m, 3H), 7.2 (s, 1H),
7.31 (g, = 7.8 Hz, 2H), 7.96 (tJ = 6.9 Hz, 1H); LC/MS
m/z 387 (M + 1).

General Procedure for the Parallel Synthesis of Library
of 3-Oxo0-3,4-dihydro-H-1,4-benzothiazine-6-carboxam-
ide 1-Oxides 331—62}. In each individual reaction unit of
the CombiSyn reactor, the corresponding anfi8gl—62}

(0.2 mmol) was added to a freshly prepared solution of
MCPBA (0.43 g, 2.5 mmol) in CHGI(5 mL). The reaction
mixtures were stirred at 50C for 5 h and then cooled to
room temperature. The mixtures were filtered from the
precipitatedm-chlorobenzoic acid, diluted with CHE(5
mL), and then washed thoroughly with water and 2%
aqueous N&Os. The resulting solutions were dried over
N&SO,, and the organic solvent was evaporated in vacuo.
The obtained residues were triturated with 2-propanol (1 mL),
and the formed precipitates were filtered off, washed with
ether and dried. If necessary, the products were flash-
chromatographed on silica gel (eluent 2% MeOH in,CH
Cly). Amides33{1—-62} were obtained in 3050% yield.

Representative Analytical Data for Compounds 33.
N-(2-Methoxybenzyl)-4-methyl-3-oxo-3,4-dihydro-B-1,4-
benzothiazine-6-carboxamide 1-Oxide 320} . Yield 37%;

IH NMR 6 (ppm): 3.54 (s, 3H), 3.88 (s, 3H), 3.97, 4.09 (d
+d, J = 15.2 Hz, 2H), 4.49 (dJ = 5.7 Hz, 2H), 6.82
6.91 (m, 2H), 7.147.21 (m, 2H), 7.75 (d) = 7.7 Hz, 1H),

1 h under a moisture-free atmosphere, then the reaction7.79 (d,J = 7.7 Hz, 1H), 7.85 (s, 1H), 8.84 (§,= 8.4 Hz,
mixture was allowed to cool to room temperature. The 1H); LC/MS m/z 359 (M + 1).



6-Carbamoyl-3,4-dihydro42-benzo[1,4]thiazines

N-(2,5-Dimethylphenyl)-4-(4-fluorobenzyl)-3-oxo-3,4-di-
hydro-2H-1,4-benzothiazine-6-carboxamide 1-Oxide 33-
{25}. Yield 45%;*H NMR 6 (ppm): 2.17 (s, 3H), 2.34 (s,
3H), 4.26 (s, 2H), 5.35, 5.45 (¢t d,J = 16.3 Hz, 2H), 6.93
(d,J=7.6 Hz, 1H), 6.99 (tJ = 7.8 Hz, 2H), 7.09 (dJ =
7.6 Hz, 1H), 7.17 (s, 1H), 7.347.42 (m, 2H), 7.7#7.89
(m, 3H), 9.74 (s, 1H); LC/MSz 437 (M + 1).
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