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DERIVATIVES OF BENZOTHIAZINES, PREPARATICON THEREOF AND
APPLICATION THERECE AS DRUGS

The cobiect of the present inventicn lis derivatives
of benzothiazine, the method for making them, the
pharmaceutical compositiong which contain them and
their use as drugs intended for treating and/or
preventing diabetes of type 2, obesity, dyslipidemias,
arterial hypertension and athercsclercsis, These
compounds may alsc find use in treating and/or
preventing hyperglycemiag, intelerance to  gluccose,
insulin resistance, hypertriglyceridemias,
nypercholesterolemiasg, restencses, pancreatitises,
retinopathies, nephropathies, neuropathies (Reichard et
al., N. Engl. J. Med. 1993, 329:304-309), certain types
of cancer (Strickler et al., Diabetes Technology &
Therapeutics 2001, 3(2): 2¢3-274) or glaucomas (Pascale
et al,, Ophtalmcleogy 2006, 113(7): 1081-86).

The present invention alsc relates to  the
combinations bhetween the described compounds and other
agents used in the treatment of these pathologies,
Indeed, the tfreatment of pathologies such as diabetes
cf type 2 often requires the c<ombined use of several

classes of compounds in order to attain the recommended
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values of glycemia and to keep it balanced (Nathan et
al,, Diabetes Care 2009 32:193-203). Thesgse asscciations
may also relate to combined treatments of obesity and
diabetes of type 2 (Grundy et al., Circulation 2005,
112 2735-2752).

The metabolic syndrome 1s an early stage of
several serious cardiovascular pathologles. It develops
as a conseguance of insulln~-resigtance and ig
characterized by visceral obegity (Després et al.,
Nature 2006 444(14): 881~87), associated with certailn
risk factors such as intolerance to glucose and certailn
dvslipidemias which may be associated with arterial
hypertension (Grundy, Nat. Rev. Drug Discov. 20086,
5:295-309) .

Diabetes of type 2 is a well-documented pathoclogy
since the glycemic discorders are explained by three
main mechanisms: a deficiency of the function of the
Langerhans §$ islets at the pancreas, a decrease in the
use of glucose at the peripheral tissues and excess
production of gluccse by the liver (Monnier et zal.,
Diabetes & Metabolism 2008, 34: 207-216). However, in
spite of existing treatments, many patients affected
with diabetes of type 2 do not reach the recommended
glvcemia target wvalues {notably HbA..). Therefore,
there is always a strong demand for treatments of this

pathology based on new mechanisms,

Opesity 1s an ailment affecting an increasing
number of persons worldwide. It is often associated
with an increased risk of diabetes of type 2, of
cardiovascular diseases, of cerebro-vascular strokes

and of certain types of cancer. Obesity therefore
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represents a major risk factor for pathologies

assoclated with a high level of morbidity or mortality.

Glucocorticoids (cortisocl in humans,
corticosterone  in  rodents) are ubiguitous hormones
which play a predominant role in the regulation of
energy metabolism. They promote gluconeogenesis and
inhibit insulin secretion by beta pancreatic cells as
well as peripheral recapture of glucose (Dallman et

al., Front Neurcendocrinol. 1963, 14: 303-347).

It was recently demonstrated that 113~
hydroxysteroid dehydrogenases (11B-HSDs . regulated the
glucocorticold levels in certain target tissues (liver,
adipous tissue, kidney, Dbrain ... }. In humans, this
mechanism may cause a local increase 1in cortiscl. At
the adipous tissue, this may lead to an increase in the
visceral fatty mass due r the effect of
glucocorticoids orn the differentiation of pre-
adipocytes into adipocytes and lipogenesis; in certain
situatiecns, glucocorticoids promote lipolysis and
deletericus impacts of free plasma fatty acids at the
liver, pancreas, skeletal muescle for example
(lipotoxicity). At +the liver, this generation of
cortiscl may cause an increase in glycemia which may
develop intce diabetes of type 2.

Two isoforms of 113-HSD are known: type 1 and type
2. 11B-HSDZ 1is mainly localized in the kidneys. It
catalyses the transformation of active glucocorticeids
into inactive glucocorticoids (cortisol into cortisone
in humans) and consequently it is essentially involved
in the protection of the mineralocorticoid receptors

(MR) towards activation hy cortiscl (Edwars et al.,
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Lancet, 1988, 2 986-989) . Convergely, 11A-HSDL
predominantly acts like an ll-keto-reductase and
transforms inactive glucocorticoids into active
glucocorticoids 1in the tissues where it is strongly
expressed {(liver and adipous tissue). The inhibition of
this enzyme at a hepatic and adipocyte level should
therefore be expressed by a reduction of the effects
mentioned earlier. Several studies conducted in animals
have confirmed the implication of 113-HSD1 in models of
obesity and/or diabetes. Thus, the expression of 11p-
H5D1 1s increased 1in diabetic Zucker rats and this
increase was correlated with the progression of the
patholegy (Duplomb et al., Biochem. Biophys. Res.
Commun., 2004, 313: 594-599). Mice without any gene
coding for 11p-HSDI (KO mice) have proved to be
resistant to hyperglycemia caused by obesity or stress
(Kotelevtsev Y. et ai. PNAS 1997, 94: 14924-14929).
Conversely, transgenic mice selectively over-expressing
113-HESDl at the adipcus tissue developed visceral
obesity, insulin-registant diabetes and hyperlipidemia
(Masuzika et al., Science, 2001, 294: 2166-2170). These
experimental data emphasize the inhibition advantage of
11B-HSD1 as a therapeutic target (Wamil et al., Drug
Discovery Today, 2007, 12: 504-520)

The compounds of the present invention have the
capability of selectively inhibiting 11p~HSD1
relatively to 11B-HSD2 which should be expressed in
human by beneficial action on diabetes of type 2,
chesity, hyperlipidemiasg, arterial hypertension,
atherosclerosis and the whole of the pathologies which
are associated therewith such as coronary strokes,
cerebro-vascular strokes or arteritis of the lower
limks (Wilcox et al., Stroke, 2007, 38: 865-873; Wilcox
et al., Am. Heart J. ZG08, 155:712-7).
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These compounds are distinguished from the prior
art by their different chemical structure and their

remarxable biological property.

The chiect of the present invention is

5  Dbenzothiazine derivatives having the capability of

inkhibiting 113-HSDl not only at an enzyme level but
also at a cell level.

The compounds of the present invention are of the

general formula {(I):

10 o 0 I

wherein:

R: represents:

Hydrogen; C:;~Cs alkvl; CORj; SOzRs;  CO(CHs)wRes
COA{CH2)n0ORs; (CH2}wRs? (CHz) oCONRRg; {CHz) 'NR7Rg;
15 {CHz) nORg; CHR70Rg9; (CHyp)oRig

m represents:

to 6

et

n represents:
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R, represents:

a phenyl substituted with one or more groups
gelected from a halogen, C;-C; alkyl, CN, OH, CF;, OCF;,
SMe, COMe, CMe {(OH)CF;, CH(OH)CF,;, COOR,, CONR;R:;,

or

a naphthyl, 1,2,3,4-tetrahydro-naphthalene,
biphenyl, phenyl, pyridine or a heterocycle different
from indole in the case where R;, Ry and R 4, represent a
hydrogen,

these groups being either non-substituted or
gubstituted with one or more groups selected from a
halogen or (;-C¢ alkyl, CN, OH, CF;, OCF;, OMe, SMe; a
cycloalkyl either non-substituted or substituted with
OH, CONH;, SO;Me,  SO.NH;; a C-Cs alkyl axryl or
cycloalkyl aryl,

Provigo: - the R; group is always bound te the carbonyl

through a carbon atom.

- When R; is a phenyl, the COOR; substiituent is never

in the position 4 relatively to the carbonyl.
R; represents:

Methyl or ethyl



6a

Ry and R4, either identical or different, represent:

Hydrogen; halogen; C;-Cs alkyl; CN; CF;. OCF;, SMe;
OMe; NR-Rjg; SOzMe

Ry representsg:
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C;-C¢ alkyl; phenyl either non-substituted or
substituted with one or more groups selected from a
nalogen, C:-C¢ alkyl, CN, OE, C¥Fi, CCF;, SMe; a naphthyl
either non-substituted or substituted with one or more
groups selected from haleogen or C;-Cs alkyl, CN, OH,
CEFs;, OCF3, S8Me; a cyolcalkyl either non-substituted or
substituted with &a CONH:, S50;Me, SO,NHy;, heterocaryl
either non-substituted or substituted with one or more
groups selected from halogen, C1-Cs alkyl, CN, OH, CFs,

Cr's, BMe

Re¢ represents:

Hydrogen; C1~Cs alkyl; phenvl either non-
substituted or substituted with one or more groups
selected from halogen, C.-C¢ alkyl, CN, QH, CF;, CCFs,
SMe; a naphthyl or hetercocycle, either non-substituted
or substituted with one or more groups selected from
halogen or ,-C; alkyl, CN, OH, CF3;, OCF;, 8Me; a
cycloalkyl either non-substituted or substituted with
CONHy, SO:;Me, S0;NH»

R,y represents:

Hydrogen, C1-Cs; alkyl

Ry represents:

Hydrogen, Ci-Cq alkvl, phenyl either ncn-
substituted or substituted with one or more groups
selected from halogen, C;-Cs alkyl, CN, OH, CFs:, OCFs,
SMe; a naphthyl c¢r heterocycle, either non-substituted

or substituted with one or more groups selected from
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halogen, Ci-Z¢  alkyl, CN, OH, CFs, OCF5, SMe ; a
cycloalkyl either non-substituted or substituted with
CONH,, SO;Me, SO2NH2

R, and Ry taken together may form a cycle of 4-6
members with the nitrogen atom to which they are bound
and which may contain one or more hetercatoms selected
from N, S or O and may be either non-substituted or
substituted with one or more groups selected from C;-Cs

aikyl, ;-Cs alkyl aryl or aryi

Ry repregents:

COOMe, COOEL

R.y represents:

Halogen, COOE, COOR,

Ry represents:

. Hydrogen, C,-Cs alkyl, Ci-C¢ alkyl cycloalkyl,
cycloalkyl, aryl, C;-Cs alkyl aryl

as well as their stereoisomers, salts and solvates

acceptable for therapeutic use.
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In ancther aspect, there 1is provided a method
for preparing the compounds of general formula (Ia)
which corresponds to formula I as defined above wherein
R; represents a hydrogen atom characterized in that an

intermediate of general formula (IV) is condensed

HO O
R4

H\\ R,

= S/NH
R4 O/ ‘§~O

1Y

wherein R;, Ry, et R, are defined above, with an
intermediate of general formula R:-Y wherein R, is

defined akove and Y represents a leaving group.

In still another aspect, there is provided a
method for preparing the compounds of general formula
(Ib) which corresponds to formula I as defined above,
wherein R, is different from a hydrogen atom
characterized in that an intermediate of general

formula (Ia) is condensed

HO 0
R4
H Ry X R,
N
R - /Sg "R
4 g’ o
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wherein R,, Ri;, R4, and R, are defined above, with an
intermediate of general formula R;-Z wherein R; isg

defined as earlier and Z represents a leaving group.

In vet another aspect, there is provided a
method for preparing the compounds of general formula
(Ic) which corresponds to formula I
ag defined abkove whereln R; represents (CH;) .NR-Rg or
{CH.) 0B characterized in that an intermediate of
general formula (V) is condensed

/(CHg)nX’
O O
Ry

H\\ R,

' 2N
R4 O/“\O

wherein R,, Ra, Rsy, R ,, 1n are defined above and X
represents a leaving group, with an intermediate of
general formula R,RgNH or R OH wherein R; Ry and Rg are

defined above.

In a further aspect, there is provided a method
for preparing the compounds of general formula (Id)
which corresponds to formula I as defined above wherein
R; repregents (CH;),CONR,R; characterized in that an

intermediate of general formula (VII}) is condensed
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(CH,),,COOH
d’ O
Ra
E S X R,
N
= S/’-\R3

R s
4 o o

wherein R,, Ri, R, R, and m are defined above, with an
intermediate of general formula R,RgNH wherein R, and Rg

are defined above.

In another aspect, there 1is provided a method
for preparing the compounds o©f general formula (If)
which corresponds to formula I as defined above wherein
Ry represents NR»Rg characterized in that an

intermediate of general formula (Ie) is condensed

HO O
R
ﬂ R X Ry
N
ey
O o]

Ie

wherein R,, Ri, and R, are defined above, with an
intermediate of general formula R;R;NH wherein R, and Rg

are defined above.

In still another aspect, there 1s provided a
method for preparing the compounds of general formula
(Ih) which corresponds to formula I as defined above

wherein R, represents a biphenyl or phenyl pyridine
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either substituted or not, characterized in that an

intermediate of general formula (Ig) is condensed

wherein R,, Rs, R 4 are defined above and X repregents a

leaving group, with a boronic acid.

In yet another aspect, there is provided a
method for preparing the compounds of general formula
(Tk) which corresponds to formula I ag defined above
wherein R; represents a phenyl substituted with an
amide in the ortho or meta position characterized in
that an intermediate of general formula (Ij) 1is
condensed

wherein R;, Rs, R4 are defined above, with an amine of
general formula R-R;;NH wherein R, and R.; are defined

above.
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In another aspect, there is provided the compounds

as defined above for their use as drugs.

In still another asgpect, there is provided
pharmaceutical compositions containing as an active
ingredient at least one compound as defined above, in
combination with a pharmaceutically acceptable carrier,

as drugs.

In yet another aspect, there is provided the use
of the pharmaceutical compositions as defined above in
the manufacture of a medicament for both curative and

preventive treatment of diszbetes of type 2.

In a further aspect, there is provided the use of the
pharmaceutical compositions as defined above, in the manufacture
of a medicament for both curative and preventive treatment
of disorders related to type 1 1lf-hydroxysteroid
dehydrogenase (118HSD1); oxr of cbesity; or
dyslipidemias; or arterial hypertension; or
athercosclerosis and clinical pathologies which result
therefrom such as coronary strokes, or cerebro-vascular
strokeg or arteritis of the lower limbg; or
hyperglycemias; or intolerance to glucose; or insulin-
resistance; or hypertriglyceridemias; or
hypercholesterclemias; or restenoses; or
pancreatitises; or retinopathies; or nephropathies; or

neuropathiles; or certain types of cancer or glaucomas.
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in the foregoing definitions:

All the <combinaticns of substituents or of
variables are possible insofar that they lead to stable

compounds .
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The term « halogen » represents fluorine,

chlorine, bromine or iodine.

The term « alkyl » represents saturated or
unsaturated linear or branched, aliphatic hydrocarbon
chains and comprising the specified number of carbon

atoms.

The term « cycloalkyl » represents cyclic or
polycyclic hydrocarbon chains  comprising from 3-12
carbon atoms. As an example, mention may be made of

adamantyl, cvclohexyl.

The term « aryl » represents any monocyelic or
bicyclic carbon ring which may contain up to 7 atoms
per ring and in which at least one of the rings is an
arcmatic ring. As an example, mention may be made of

rhenyl, biphenvl, naphthvl.

The term « heteroaryl » either represents & stable
monocycle containing 5-7 atoms or & stable bicycle
containing 8-11 atems, unsaturated and consisting of
carkbon atoms and of one to four heterocatoms selectad
from N, O cor 5. As an example mention may be made of a

furane, thiophene, pyridine, benzothiophene.

The term « heterocycle » either represents a
stable monocycle containing from 5-7 atoms or a stable
bicycle containing 8-11 atoms which may be either
saturated or unsaturated, and consisting of carbon
atoms and of one to four hetercatoms selected from N, O
cr S. Are also inciuded in the bicycle definition,
monocyclic heterocycles condensed with a benzene ring

except for indocle when in formula I, the radicals Ry,
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R; and R', represent hydrogen. As an example, mention
may be made of furane, pyrrole, thiophens, thiazole,
isothiazocle, oxadiazole, imidazole, oxazole, iscxazole,
pyridine, pyrimidine, quinazoline, quinoliine,
quincxaline, benzofurane, benzothiophene, indoline,
indolizine, benzothiazole, benzothienyl, benzopvrans,
benzoxazole, benzoll, 3]dioxole, benzoisoxazole,
benrzimidazole, chromane, chromene, dihyvdrobenzofurane,
dihvdrobenzothienvyl, dihvdroisoxazole, igseoguincline,
dihvydrobenzo[l,4]diocxin, imidazoll, 2-a] pyridine,
furo {2, 3-c] pyvridine, 2, 3-dihydro-1H-indene,
[1,31dioxolo [4,5-clpyridine, pyrrololl,2-clpyvrimidine,
eyrrolo [1,2-al pyrimidine, tetrahydronaphthalene,

benzo [bl{l,4]oxazine.

By OR;, Dbeing an ester or an ether, 1is meant in
the sense of the present invention taht R, represents:
C1-Cs; alkyl or CORy or CO{CH:Y:Rs or CO(CH:),ORg or
(CH2)mRs or (CH:) xCONRsRs or (CH:)NRsRg or (CHz).0R; or

CHRyORg or {CH:)xRig, as defined earlier.

The sgalts acceptable for therapeutic use of the
compounds of the present invention comprise the
cenventional non-toxic salts of the compounds of the
invention such as those formed from organic or
inorganic acids or from organic or inorganic bases. As
an example, mention may be made of the salts derived
from inorganic acids such as hydrochloric, hydrobromic,
phosphoric, sulfuric acids, and those derived from
organic acids such as acetic, rrifluoroacetic,
propionic, succinic, fumaric, malic, tartaric, citric,
ascorbic, maleic, glutamic, benzoic, salicvliic,
toluenesulfonic, methanesulfonic, stearic, lactic
acids. As an example, mention may be made of the salts

derived from inorganic bases such as soda, potash or
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calcium hydroxide and the salts derived from organic

bases such as lysine or arginine.

These salts may be synthesized from the compounds
of the invention containing a basic of acid porticn and
the corresponding aclds or bases according to

conventional chemical methods.

The solvates acceptable for therapeutic use of the
compounds of the present invention comprise
conventional solvates such as those formed during the
last step of preparation of the compounds of the
invention because of the presence of solvents. As an
example, mention may be made <¢f Lhe solvates due to the

presence of water or ethanol.

A1l the sterecisomers including all the optical
igomers of the compounds of general formula (I) are
also part of the present invention as well as theilr

mixture in a racemic form.

According to & particular feature of the
invention, the compounds of general formula (I) are

those for which:

- R represents: A phenyl substituted with one or
more groups selected from halogen, C1-Cs alkyl, CN, OH,
CFa, OC¥T,, SMe ; a naphthyl, 1,2,3,4-tetrahydro-
naphthalene, biphenvl, or hetercocycle different from
indcle 1in the case when R;, Rs and R’,; represent a
hydregen atom, either non-substituted or substituted
with cne or more groups selected from a halogen or Cp-
Cy alkyl, CN, OH, CFi, OCF;, OCMe, SMe; a cycloalkyl
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either non-substituted or substituted with CONH,,
30;Me, S0O.NHz;

With the proviso: the group R; is always bound to

the carbonyl through a carbon atom.

-R; and R'4, either identical or different,
represent: hydrogen; halogen; C,-Cy alkyl; CN; CFi, OCFEs,
SMe; OMe; NR+sRg;

- Ry represents:

A hydrogen, C.-Cy alkvl, a phenvyl either non-
substituted c¢r substituted with one or more groups
selected from a halogen, C,-Cs alkyl, CN, OH, CF;, OCFs,
SMe; a naphthyl, or a heterocycele, either non-
substituted or substituted with one or more groups
selected from a halogen, C-Ce alkyl, CN, OH, C¥i, OC¥F,
SMe; a cycloalkyl either non-substituted or substituted
with CONHz, SO;Me, SO;NH;

Ry and Ry taken together may form a ring with 4-6
members with the nitrcgen atom to which they are bound
and which may ccntain one cor more hetercatoms selected
from N, S or 0 and may either be non-substituted or
substituted with one cor more groups selected from a C:-
Ce alkyi or arvl,

with R; as defined earlier or as defined hereafter.

According to an embodiment of the invention, the
compounds of general formula (I) are those for which R:

represents a hydrogen,.
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According to another embodiment of the Ilnvention,
the compounds of general formula (I) are those for
which OR; represents an ester or an ether, with R,
representing a C;-C¢ alkvl or CORs or CO(CHz).Re or
CO(CE;)nORs or (CH:;)pRe or (CHz)pCONRsRs or (CHz)sNR;Rgz or
(CH:) nORg or CHR;ORs or (CHy) Rin.

According  to a particular embodiment of the
invention OR,; represents an ester, with R; representing
CORs cor CO{CH;)uRs or CO{CH;).0Rs.

The obiject of the present inventicon alsc relates
to the compounds of general formula (I) for which R,
repreesents a naphthyvl or a 1,2,3,4-tetrahydro-
naphthalene or bhiphenvl or a phenyl pyridine either
non-substituted or substituted with one or more groups
selected from a halogen, C:-Cg alkyi, CN, OH, CFs:, 0OCFs,
OMe, SMe; or a phenyl substituted with one or more
halcgens, CN, CF; or C1-Cs alkyl.

According to an embodiment of the invention, the
compounds of general formula (I) are those for which Ry

and R’y represent a hydrogen.

Among the compounds of general formula (1)
beionging t the present invention, an appreciated
class of compounds corresponds to the compounds of
general formula (I) wherein R, 1is a hydrogen and R; is a

naphthyl or eise a 1,2,3,4-tetrahydro~-naphthalene.

Also, the present invention relates to  the
compounds of general formula (I) wherein OR; represents
an ester c¢r an ether and R; is a naphthyl or e¢lse a

1,2,3,4-tetrahyvdro-naphthalene,
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Another appreciated class of compounds corresponds
to the compounds of general formula (I) wherein R, 1s a
hyvdrogen and Ry 1s a phenyl substituted with one or
more halogens, CN, CF; or Ci1-Cs alkyl.

Another appreciated class of compounds corresponds
to the compounds of general formula (I) wherein R, 1s a
hydrogen and Ry is a biphenyl or a phenyl pyridine,
either non-substituted cor substituted as defined in the

description of general formula (I).

Also, the present inventicon relates to the
ompounds of general formula (I) wherein OR, represents
an ester o¢r an ether and R; 1s a phenyl substituted

with one or more halogen, CN, CF; or Ci~Cgs alkyl.

Another appreciated class of compounds corresponds
to the compounds of general formula (I) wherein OR1
represents an ester cor an ether and RZ is a biphenyl or
a phenyvl pyridine non-substituted or substituted as
defined in the descriptiocon of the general formula (I).

The present invention also relates Lo the
preparation of the ccmpounds of general formula (I) by
general methods described in the following synthesis
schemes 1f necessary completed with all the standard
manipulations described in the literature or well~known
to one skilled in the art or else still exemplified in

the experimental part.



WO 2010/100139 PCT/EP2010/052609
15

T - o, m»bjcfb“

VAN

I 111

W SY Y™

//\\x 4’\\ R

IV Ia

Scheme 1

Scheme 1 illustrates the first general method which may
5 be used for preparing the compounds ¢f general formula
{Ia). In the general formulae above Ry, R3, Rs and R4,
are defined as in the previous description of the
general formula (I} and R: is equal to hydrogen. X may
represent a leaving group such as for example Cl, Br,
10 I, 0S0:CHs, 080,CF; or ©O-teogyl. In this case, the
reaction with the compound of general formula (II) will
be conducted in the presence of an inorganic base gsuch
as for example NaH in a polar anhydrous solvent such as
THF or DMF at a temperature comprised between - 20° and
15 100°C. The intermediate of general formula (IIT) is
transformed inte an intermediate of general formula
(IV) by a rearrangement zreacticn in the presence of a
base such as for example MeCNa, EtCNa in a polar
anhydrous sclvent such as Ms0E or ELOH (possibly mixed
20 with an apclar solven such as toluene) at a temperature
comprised between 25° and 100°C. The intermediate of

general formula (IV) is transformed intoc a product of
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general formula (Ia) by reaction with RsY wherein Y may
represent a leaving group such as for example Cl, Br,
I, OS0.CHs, QOS0,CF3 or O-tosyl and Ry is defined as
ezrlier. In this case, the reaction with the compound
of general formula (IV) will be conducted in the
presence of an inorganic base such as for example NaH
in a polar anhydrous solvent such as THF or DMEF at a
temperature comprised between - 20° and 100°C.

Scheme 2 illustrates the general method which may be
used for preparing the compounds of general formula
{Ib). In the general formulae below, Ry, R, Rz, R; and
R":, are defined as in the previous description of the

general formula (I) except that Ry is different from a

hydrogen.
Ri
HO O Y o
Ry Zz R4
N Ry R, R R R,
P PalRN N
Ry N e ey ¢t
s 0 4 o/ AN
Ia Ib
Scheme 2

The intermediate of general formula (Ia) is transformed
inte a compound of general formula (Ib) by reaction
with R.-Z. When R; represents a C;~Cg alkyl, (CH:).Rs,
(CHp) nCONR4Re, (CHz)gNR5Rs, {CH;}.0ORy, CHRyOR, or (CHE:)wRis
with Rg, Re, Rs, Ry, Ryg, m and n defined as in the
previous description of the general formula (I}, except
that Rjp does not represent an acid, and 2 is a leaving

group such as for example Cl, Br, I, 0GSC;CH;, 030;CF; or
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O~tosyl, the reaction with the enol of general formula
{(Ia)y may be conducted in the presence of an organic or
incorganic Ppase such as for example EtsN, 1Pr:NEt, NaH,
pyridine, Cs;C03, K;C0z in a polar anhydrous solvent
such as THF, DME, DMSO, acetone at a temperature
comprised Dbetween -20° and 140°C, either in the
presence or not of a salt as a cataiyst and which may
be KI, BuygNI, Lil, AgBF;, AgClOs, AgzCOs, KF, BuwNF or
CsF. The reaction may also be conducted in a « sealed
or threaded tube » heated by heat energy or microwave
ensrgy, at temperatures comprised between 80 and 180°C.
Z may also represent an alcohol. In this case, the
reaction with the intermediate (Ia) will be of the
« Mitsuncbu » type and may be conducted in the presence
of diethylazodicarboxylate (DEAD) and of
triphenyiphosphine in a polar anhydrous golvent such as
THF at a temperature comprised between 0 and 60 °C.
When R; represents CORs, SO:Rs or CO(CH;.Rs with Rs, R
and m defined as 1in the previous description of the
general formula (I) then 7 may represgent a chlorine. In
this case, th reaction with the encl of general
formula {(Ia) becils down Lo the reaction between an acid
chleoride and a sulfonyl chlicoride and an alcohol. This
reaction may be conducted in the presence of an organic
or inorganic base such as for example EtN, 1iPr,NEt,
NaH, pyridine, Cs:C0;, K:C0z 1in a polar anhydrous
solvent such as THF, DMF, DMSC, dichloromethane at a
temperature comprised between -20° and 140°C. When R,
represents CORs;, CO(CH:)nRs or CO(CH2).0Rg with Rs, Rz and
m defined as in the previcus description of the general
formula (I} then Z may alsc represent a hydroxyvl. In
this case, the reaction with the enol of general
formula (TIa) beolls down to the reaction between an acid
and an alcohcl. This reacticon may be conducted by

methods and techniques well-known to one skilled in the
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art. A particularly appreciated method congisgts of
producing this condensation in the presence of 1-(3~
dimethylamincpropyl)-3-ethyl-carbodiimide (EDC), of 3-
hydroxy-1,2, 3-benzotriarin-4 (3H) -one, of a tertiaxy
amine such as diisopropylethvlamine, in a polar aprotic
solvent gsuch as dichloromethane, at & temperature

comprised between ~15°C and 40°C.

Scheme 3 illustrates the general method which may be
used for preparing the compounds of general formula
(Ic) wherein Ry represents (CHp) NR.Rg or (CH).ORs; with
Rs, Ry, Rz, n and Rz, Rz, Rs; and Ry defined as 1in the
revicus description of general formula ({(I). The
intermediate of general formula (Iza) 1is transformed
into an intermediate of general formula (V) by reaction
with a reagent of general formula X {CH;),X’ wherein X
and X’ represent a leaving group either identical ox
different such as for example Cl, Br, I, 0S0.CHs,

Q0S50,CF3 or O-tosyl and n is defined as earlier.

CHg)nX
O
Ny N Ry K(CHo)X SN
/ \
Ia A% k
Scheme 3

The reacticon between this reagent and the encl of
general formula (Ia} for leading to the intermediate of
general formula (V) may be conducted in the presence of
an organic or inorganic base such as for example Et:N,
iPr;NEt, NaH, pyridine, Cs8:C04, KyCO: 1n  a polar
anhydrous solvent such as THF, DMF, DMSO, aceatone at a
temperature comprised between -20° and 140°C, either in
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the presence or not of a salt as a catalyst and which
may be KI, BuygNI, LiI, AgBF:;, AgCLlOy, Ag;CO0:;, KF, Bu.NF
or CsF. This reaction may also be conducted without any
solvent, with a large excess of reagent X(CHz}.X'. The
reaction may also be conducted 1in a « sealed or
threaded tube » heated by heat energy or mnmicrowave
energy, at temperatures comprised between 80 and 180°C.
X or X' may also represent an alcohol. In this case,
the reaction with the intermediate (V) will be of the
« Mitsunobu » type and may be conducted in the presence
of diethvlazodicarboxylate (DEAD) and of
triphenylphosphine in a polar anhydrous solvent such as

THF at a temparature comprised between 0 and 60 °C.

The Intermediate of general formula (V) is transformed
inte a product of general formula (Ic) by reactlion with
HNR5R; or HOR; wherein Rg, R; and Rg are defined as in
the previcus description of the general formula (I).
This reaction may be conducted in the presence of an
organic or inorganic base such as for example EtsN,
iPrNEL, NaH, pyridine, Cg:C05, KeC0Oz 1in  a polar
anhydrcus solvent such as THF, DMF, DMSO, acetone at a
temperature comprised between -20° and 140°C, either in
the presence or not ¢f a sclvent as a catalyst and
which may be KI, BugNI, LiI, AgBFs, AgClO4, AgyCO:, XKF,
BusNF or CsF. The selection of the experimental
conditions and of the reagents for conducting this
reaction c¢f course depends on the nature of the
substituents Ry, Ry and Ry and will be performed
according to the methods and techniques well~known to
one skilled in the art.

Scheme 4 illustrates the general method which may be
used for preparing the compounds of general formula
{Id} wherein R; repregents (CH:), ,CONRsRg with Rs;, Rs, m
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and Rz, Rz, R; and R4, defined as in the previous

description of general formula (I).

(CHQmCOOY CHngOOH
O
WR Y{CH:),CCOY’ W Base D\ SN
R'a /7 ‘§~ Rs R4 // \\'
Ia VI ' Vi
Ry
o o
R, Ry
HN
“Re H T Ry Ra
—p
= AN
” ¢&% R
4 d o
Id
Schems 4
5 The intermediate of general formula {(Ia) is

transformed into an intermediate of general formula
(VI) by reaction with a reagent of general formula
Y {CH»)oCOOY’ wherein Y represents a leaving group such
as for example Cl, Br, I, 080.CH;, 0S0,CF; or O-tosyl, m
10 is defined as earlier and Y’ represents a C.-Cs alkyl
radical. This reaction may be conducted in the presence
of an organic or incrganic base such as for example
Et:N, 1iPr,NEt, NaH, pyridine, Cs,C03;, K;CO; in a polar
anhvdrous solvent such as THF, DMF, DMSO, acetone at a
15 temperature comprised between -20° and 140°C, either in
the presence or not of a salt as a catalyst and which
may be KI, BugNI, LiI, AgBF,;, AgClO., Ag:C0Os;, KF, BusNF
or CsF. The reaction may also be conducted in a
« sealed or threaded tube » heated by heat energy or
20 microwave energy, to temperatures comprised between 80

and 180°C. The intermediate of general formula (VI) is
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transformed into an intermediate of general formula
(VII) by reaction with an incrganic base such as for
example WaOH, XOH, LiOH in a polar solvent such as
methancl, ethanol, THF and water, at a temperature
comprised between 20° and 80°C. The obtained carboxylic
acid {VII) may react with an amine in order to lead %o
the compounds of general formula (Id). This reaction
may be conducted by the methods and techniques well-
known to one skilled in the art. A particularliy
appreciated method consists of condensing these 2
entities in the presence of 1-(3-dimethylamincpropyl)-
3-ethvl-carbodiimide (EDRCY, of 3-hydroxy-1,2,3-
benzotriazin-4 (3H)-one, of & tertiary amine such as
dilscpropylethylamine, in a polar aprotic solvent such
as dichloromethane or DMF, at a temperature comprised
between -15°C and 50°C. Or further, as an example, by
using benzotriazol-i-yvloxy=tris(dimethylamino)
phosphonium hexafluorophosphate (BOP) 1in the presence
of I-hydroxyvbhenzotriazole, of a tertiary amine such as
diiscpropylethyvliamine, in a polar solvent such as DMFE,
CH:Cl, or DMSC at a temperature comprised between 10°
and 50°C. Another particularly appreciated method
cgonsists of transforming the carboxyiic acid into an
acid <chloride by reaction with oxalyl chloride or
thionyl chloride in the absence or in the presence of a
base such as pyridine or triethyvlamine with or without
a solvent such as toluene o¢or dichloromethane at a
temperature comprised between 20 and 100°C. This acid
chloride may then react with the amine HNRsRg in the
presence of a base such as pyridine ¢r triethylamine in
a solvent such as dichloromethane at a temperature

comprised between 0 and 100°C.

Scheme 5 illustrates the general method which may be

used for transforming the compounds of general formula
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{Ie) wherein R: represents a fluorine and R, R; and R',
are defined as 1in the previous description of the
general formula (I) into compounds of general formula
(Ify wherein Ry represents NR/Rg with Ry, Rz and Rz, Rs

and R’,; defined as in the previous description of the

general formula (1).

HO O Ry . HO O
Ry HN( R,
[>\ = R2 RS ﬂ S R RZ
| — A
AL Base Ry~ /7 57 TR
R N N,
F 780
o S\O F?s/ 0" 0
Ie If
Scheme b
The  compounds of general formula (Ie) may be

transformed into compounds of general formula (If) by
reaction with an amine of general formula HNR,Rz in the
presence of an organic or inorganic base such as for
example EtiN, 1Pr:NEL, NaH, Cg;C0:;, K;C0; in a polar
anhydrous solvent such a DME, DMSO at a temperature

comprised between 20° and 140°C.

Scheme ¢ illustrates the general method which may be
used for transforming the compounds of general formula
{(Ig) wherein Rz, Ry and R’y are defined as in the
previous description of the general formula (I and
wherein Rp; repregents a phenyl substituted with a group
¥ representing a bromine, chlorine or an OTf, into
compounds of general formula (Ih) where R; represents a
bhiphenvl]l or a phenvl pyridine either substituted or nct
and wherein R, Rs and R’y are defined as in the

previcus descriptiocon of the general formula (I).



WO 2010/100139 PCT/EP2010/052609

10

15

20

23

OH
T )L Boronic acid " |
% A . ,,,f i, RGN

Scheme &

The compounds of general formula {Ig} may be
transformed into compounds of general formula {Ih) by a
Suzuki type reaction with a boronic acid in the
presence of an organic or inorganic base such as for
example Et;N, NMP, 1iPr NEt, NaH, Cs:C0s5, K:C0s, K3PO4
with a catalyst such as for example palladium acetate,
palladium tetrakis triphenylphosphine,
tris(dibenzilideneacetone) dipalladium in a polar
solvent such as for example acetone, methyl ethyl
ketone, ethanol, DME, water, dioxane, and optionally in
the presence of a phosphine such as triphenylphosphine
or frxicyclchexylphesphine at a temperature comprised
between 20° and 140°C.

Scheme 7 illustrates the general method which may be
used for transforming the compcunds of general formula
{(Ii) wherein R;, Ry and R’y are defined as in the
previous description of general formula (I) and wherein
R; represents a phenyl substituted with a CN group in
the ortho or meta position intc compounds of general

formula (I7) wherein R; represents a phenvl substituted

/L Jo— DI
O

",
R ~r
-
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with a carboxylic acid in the ozrtho or meta position
and then into compounds of general formula (Ik}) whereln
R: represents a phenyl substituted with an amide of
formula CONR-R;: and wherein Rs;, R., R7, Ry1 and R’,; are

defined as in the previcus description of the general

formulia (I}.

V/J COOH cowmﬁﬁ
’\(/\ ’\\ ’\I
/ “\ / / \
%vx R %
i1 i Kk
Scheme 7

The ccmounds ¢f general formula (Ii) may be transformed
into compounds of general formula (I3) by treatment
with an inorganic base such as for example NaOH, KOH,
LiOH in a polar solvent such as ethanol, methanol, THF,
water at a temperature comprised between 20° and 140°C
followed by acidification by treatment with an acid
such as HCL, Hy304, HCCOOH. The compcounds of general
formula {Ij) may Dbe transformed intoc compounds of
general formula (Ik) Dby reaction with an amine of
formula HNR;Ry;. This reaction may be conducted with
methods and techniques well-known to one skilled in the
art. A particulariy appreciated method consists of
condensing these 2 entities in the presence of 1-({3-
dimethylaminopropyl)-3-ethyvi-carbodiimide (EDC)Y, of 3-
hydroxy-1, 2, 3~benzotriazin~4 (3H) -one, of & tertiary
amine such as diiscpropylethylamine, in a polar aprotic
solvent such as dichloromethane or DMF', at a
temperature comprised between -15°C and 50°C. Or
further, as an example, by using benzotriazol-l-yvloxy-
tris(dimethylamino) chosphonium hexafluorcphosphate
(BOP) in the presence of l-hydroxybenzotriazole, of a
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tertiary amine such as diisopropylethvlamine, in a
polar solvent such as DMF, CH:Cl: or DMSO at a
temperature comprised between 10° and 50°C. Another
particularly appraciated method consists of
transforming the carboxylic acid into an acid chloride
by reaction with oxzlyl chloride or thionyl chloride in
the absence or in the presence of a base such as
pyridine or ftriethylamine with or without a sgoclvent
such as toluene or dichloromethane at a temperature
comprised between 20 and 100°C. This acid chloride may
then react with the amine HNR;R:: in the presence of a
base such as pyridine or triethvlamine in a solvent
such as dichloromethane at a temperature comprised
between 0 and 100°C.

When 1t is desired to isclate a compound of
general formula (I) containing at least one acid or
basic function in the salt state by addition with a
base or an acid, this may be achieved by treating the
free base or acid of general formula (I) (wherein at
least one acid or basic function exists) with a
suitable base or acid, preferably in an eguivalent
amount.

The examples which follow illustrate the

inventicn without however limiting the scope thereof.

Note: for the whole of the following compounds (except
if mention otherwlise) the HPLC puritiles were determined

under the following conditions:

Column Waters XTerra MS Cig, 4.6 x 50 mm, 5Spm, A = 220
nm, Gradient 100 % H.C (+ 0.05 % TFA) at 100 % CHCN (+

0.05 % TFAY in 6 minutes, and then 1 minute at 100%
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CH3CH (+ C0.05 % TrA). Pump Waters 600E, flow rate of 3
ml/min.

ExamEle 1

(4-Hydroxy-2-methyl-1l,l~dioxo ~2H-benzole][1,2]thiazin~
3-v1)} (naphthalen-2-yl)methanone

OH O
O
N
A
o
Example 1A - 2-(2-{naphthalen-2-yl)-2-

oxoethyl)benzo[d]isothiazol-3(2H) -one-1,1-dioxide.

The saccharin (25 g, 136 mmol) and DMEF {350 mL}) are
introduced into a three-neck flask eqguipped with a
thermometer and a condenser. The medium is inertized by
a vacuum/nitrogen succession {3x). Sodium hydride (6 g,
150 mmol) is slowly added, followed by Z-bromo-1-
(naphthalen-Z-yl)ethanone (37.4 g, 150 mmol). The
regction medium is heated to 65°C for 4 hours, and then
cooled to room temperature. The formed precipitate is
filtered, rinsed with water and dried until constant
welght for obtained 237 ¢ of the product 1A as a pale
being solia (HPLC: RT = £.97 min, 100%). A second
product batch is obtained by adding water inte the
filtrate. The formed precipitate 1is filtered, rinsed
with water and then with z minimum of ethyl in order to
obtain after dryving, 10 g of product (HPLC: RT = 4.97
min, 93%). The global vield of this reaction is 96%.
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1 NMR, dmso-de, 3(ppm): 5.62 (s, 2H); 7.68 (t, 1H);
7.73 (£, 1H); 8.00-8.25 (m, 7H); 8.39 (d, L1H): 8.92 (s,
1H) .

Mass spectrum (ESI+): m/z 352 (MH', 100%); 369 (MNH,",
24%) .

Example 1B - (4-hydroxy-1,1-dioxo~ZH-
benzol{e] [1l,21thiazin~-3-yl) {naphthalen-2-v1) methanone.

In a two-neck flash eguipped with a condenser and under
an inert atmosphere, ethanol (165 ml) is introduced
followed by slow addition of sodium cut into thin
slices and rinsed with heptane (8 g, 347 mmol). At the
end of the addition, the reaction medium is heated to
70°C  until complete reaction of the sodium. The
reaction ig then cooled to rocom temperature, and the
compound 1A (47 g, 131 mmol} is added rapidly. BAn
intense wvermilion red and then blood red coloration
appears as well as a thick precipitate. The reaction
medium is heated briefly toe 60°C where it solidifies.
It is then cocled to room temperature and diluted in
500 mL of ethyl acetate. A 1N HCl agueous solution is
then added until a canary vellow suspension 1s
okbtained. The precipitate 1sg filtered, rinsed with
water and a minimum of & 50/50 water/EtOH mixture. It
is then dried in vacuo until it has constant weight in
order to obtain the product 1B as a canary yellow solid
(40.9 g; 88%). HPLC: RT = 5,15 min, 100%.

'H ONMR, dmso-ds, & (ppm): 7.66 {t, 1H); 7.72 (%, 1H);
7.95 (breoad s, 3H); 8.05 (d, 2ZH); 8.11 (broad s, ZH);
8.22 (broad s, 1H); 8.64 (s, 1H); 9.99 (s, 1lH); 15%.59
(s, 1H).
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Mass spectrum (EST+): m/z 352 (MH', 100%); 369 (MNH,,
31%).

Example 1 ~(1,1-dioxo-4~hydroxy-2-methvl-ZH-
benzolei{1l,2]thiazin~3-yl) (naphthalen-2-vl)methanone

In a two-neck flask under an inert atmecsphere, the
compound 1B (40.% g, 116 mmol) is dissolved in DMF {409
mL). NaH (6.05g, 151 mmol) is added. This reaction is
slightly exothermic and the reaction medium assumes an
intense blood red colcoration. Methane iodide {(10.8 mlL,
174 mmol) is added and the reaction medium is stirred
at room temperature for 2 hours. Water (10 mlL) is added
and the reacticn medium is concentrated. The residus is
taken up in ethyl acetate and the precipitate 1is
filtered, washed with water and with a minimum of ethyl
acetate (solid 1). The filtrate is washed twice with an
agqueous soluticon half-saturated with NaCl, and then
concentrated until half of the volume is obtained and

filtered. The precipitate (solid 2) is rinsed with a

minimum of 50/50 EtOAC/EL:0. The filtrate ig
concentrated. The resgidue 1is fiitered on silica
{eluent: 50/50 heptane/CH.Cls, and then 25/75

heptane/CH;Cl:), in order to obtain after evaporation
cf the solvents, a vellow powder (solid 3). The 3
solids are collected in order to cbtain the product 1
as a canary vellow solid (40.1  g; 89%) HPLC:
RT = 5.65 min, 99%

"H NMR, dmso-ds, & (ppm): 2.65 (s, 3H); 7.66 (t, 1H);
7.72 {t, 1H):; 8.00 f(broad s, 3H); 8.02 (4, 1H):; 8.12
{broad s, 3H); 8.22 (breoad s, 1H); 8.67 (s, 1H).

Mass spectrum (ESI+): m/z 366 (MH', 100%).



WO 2010/100139 PCT/EP2010/052609

10

15

20

25

29

Preparation of the sodium salt of 4-hydroxy-2-methyl-

1,1l-dicxo-ZH-benzofelll,2]-thiazin~3~v1l) (naphthalen-2-

yl)methanone

A fraction of the compound 1 is dissclved and methanol
and treated at room temperature with 1.05 egquivalents
of an aguecus 1N soda solution. The reaction medium ig
concentrated and the sclid residue rinsed with a
mixture c¢f dichlcoromethane and ethyl ether. The thereby
obtained canary vellow solid 1s dried in wvacug for

several davs.

HPLC: RT = 11.73 min, 99.71% {column: XBridge CB8, 5umM,
4, 6x250mm {Waters) ; eluent: CHEsCN/H,Q/KH;20,
600/400/6.8g, pB4, 25°C; 1 mL/min; 220nm)

£

'H NMR, dmso-ds, & (ppm): 2.61 (g, 3H); 7.50 (broad s,
282y 7.62 {broad s, 2H); 7.65-7.72 {(m, ZHY; 7.80 (d,
1HY; 7.89 (broad s, 2H); 7.93-7.98B (m, Z2H).

Mass spectrum {ESI+): m/z 366 {(MH", 100%).

Examples 2 to 12

The compounds 2 to 12 were synthesized according to the
procedure used for preparing the derivative 1, £from
saccharin and various Z=promo=-1-(alkyl or
aryi)ethanones in the first step and from methyl iodide
or ethyl ilodide in the third step. The rearrangsment

protocel in the second step is unchanged.
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Ex. M
}i R Name of the compounds HPLC (3 ]:;f
steps)
{d-hydroxy~2-methyl-2H-1,1~-
2 adamantan~jdioxo-benzol[e] [1,2]thiazin~ 6.11° 30% 374
-yl 3-vyv1) {adamantan-1-yl1) 88, 9% ’
methanone
A {(4-hydrory-Z2-methyi-2H-1, 1~
_|dioxo-benzofe]l il,2]thiazin- 5,33 o
3 :e;hylphe 3-yl) {d-methyiphenyl) 29% 9% 330
Y methanone
- (d-nydroxy-2-methyl~-Z2H-1,1~
_|dioxo-benzole] [1,Z2]thiazin~ 5.43F 5
4 |chlorophes|s o1y (4-chlorophenyl) g9z | 9% | 330
nyl
methanone
4o {(d-hydroxy-2-methyl-2H-1,1~
5 |cyanophe- dlo§o—benzo[e][1,2]thla21n— 4.93 808 | 339%
3-y1} (4-cyanophenyl) 99%
nyl
methanone
biphenyl-4-vi- (4-hydroxy-2Z-
6 biphenvl- [methyl-1, l-dioxo-2H~ 5.86" e 399
4-vy1 benzo (el [1,2]thiazin~3-v1) 98% ©
methanone
{d~-hydroxy-Z-methyl-1,1-
2, 4= dioxo-Z2H- 5 59
7 ldichlcoro- |(benzole]{l,2]thiazin-3- 589 14% 384
phenyl yl1) (2, 4- ©
dichlorophenyl)methanone
* negative EST (M~Hj,
#% 'H NMR, dmso-ds, Ex. 2: 1.72 (broad s, 6H}; 2.05 (broad
s, 3H); 2.10 (broad s, ¢€H); 2.83 (s, 3H):; 7.%1 (broad s,

5 3H)y; 8.10 (t, 1#); 16.1 (s, 1H). Ex. 5: 2.63 (s, 3H); 7.99
(s, 34H); 8.11 (s, 4H); 2.19 (brcoad s, 1H); 14.5-15.5 (m, 1H,
exch). Ex. §: 2.70 (s, 3H); 7.46 {(t, 1H); 7.54 (t, 2H); 7.82
{(d, 2H); 7.95-8.00 {(m, 5H); 8.18~8.23 {m, 3H}; 15.65 (broad
s, 1H, exch). Ex. 1: 2.67 (s, 3H); 7.54-7.64 {m, 2H); 7T.83
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{s, 1H); 7.93 (broad s, 2H); 8.11 (brcocad s, 1H); 13.5-14.5
{broad s, 1H)}.
OH O
~ R
N
- j
7 A\
O
Yld.
Ex. R Name of the compounds HPLC {3 Ma.ss+
* {M+H)
steps)
_{td-hydroxy-2-ethyl-1, 1-dioxo- '
8 ifafantan 2H-benzolel[1,2]thiazin-3- eé;j 32% | 388
¥ vl1l) (adamantan-1-v1} methanone °
{4-hydroxy-Z-ethyl-1,1l-dioxo-
9 naphthalen|2H~benzolel {1l,2]thiazin-3- 5.72¢ 555 380
-2-y1 yv1) (naphthalen-2-y1) 39% °
methanone
4- {d-hvydroxny-Z-ethyl-1, 1-dioxo- 549"
10 Imethviphe-|2H-benze (e {1,2]thiazin-3- 599 40% 344
nyl v1) (4-methylphenyl) methanone ¢
4~ (d-hvydroxy-Z-ethyl-~1l,i-dioxo- 5 58t
11 |chicrophe-{2H-benzo[e] [1,21thiazin-3~ 599 35% 364
nyl vl} {(4-chlorcophenyl}) methanone )
biphenyl-4-y1- {(4d-hydroxy-2-
biphenyl~ lethyl-~1,l-dioxo~2H~ 6.06" o
12 4-yl benzoie] [1,2]thiazin-3- 99% 61% 106
viimethanone
* ' NMR, dmso-ds, Ex. 8: 0.68 (t, 3H); 1.71 (broad s, 6&H);

5 Z2.05 (broad s, 3H); 2.09 (broad s, 6H); 3.44 (g, 2H); 7.89
ibroad s, 3B); 8.05 (broad s, 1H); 15.00 (s, 1H, exch.). E=x.

9: 0.51 (t, 3H); 3.13 (g, 2H); 7.66 (t, 1H); 7.72 (t, 1H);
7.99 {broad s, 3H); 8.05 (d, 1Hy; 8.12 (broad s, 3H); 8.22
{(broad s, 1H}; 8.64 {s, 1H); 15.39 (s, 1H, exch.). E=x. 11:

10 0.53 (t, 3H); 3.13 (g, 2H); 7.71 «(d, 2#); 7.98 (broad s,
3H); 8.03 (d, 1#); 8.19 (broad s, 1H}. Ex. 12: 0.56 (t, 3H);
3.18{q, 2H); 7.45 (t, 1Hy; 7.53 {t, 2H); 7.82 {4, 2H); 7.%4-
7.28 (m, 3H); 8.16 (d, 2H); 8.20-8.21 {m, 1H); 15.4%6 {s, 1H,

exch.)
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Example 13

(5-Chloro-4-hydroxy-2-methyl-1,l1-dioxo-2H-
benzol[e]l [1,2}thiazin-3~yl) {(naphthalen~2~yl)methanone

Cl OoH O
9000
N
//S\\/ ™
O o

Example 13A — Z-Chloro-6-sulfamoylbenzoic acid.

In a three-neck flask provided with a condenser, 3-
chloro-2-methylbenzenesulfonamide (13.27 g, 64.5 mmol)
ig introduced in the presence of 5% zoda in water (385
ml) ., Potassium permanganate (25.5 g, 161 mmol) 1is
slowly added and then the reaction mixture is heated to
100°C for 4 hours. The reaction is returned to room
temperature, filtered, acidified up to a pHE of 1 and
extracted 3 times with ethyl acetate. The organic
phases are combined, washed once with an agqueous NaCl
saturated solution, and then dried on magnesium
sulfate, filtered and concentrated in order to obtain
the product 13A as a white solid (12.87 g; 83%)

HPLC: RT = 1.55% min, 98%

't NMR, dmso-de¢, 3 (ppm): 7.48 (s, 2H, exch.); 7.62 (%,
IHY; 7.75% (4, 1iH); 7.87 (4, iH); 1i-15 (mL, 1H, exch.}.

Mass gpectrum (ESI-): m/z 234 (M-H™, 55%).
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Example 13B — 4-chlorosaccharin.

The compound 13& (12.87 g, 54.¢ mmol) is introduced
inte a flask followed by 38.8 mL of concentrated
sulfuric acid. The reaction mixture is stirred at room
temperature for 1.5 hours and then poured on a mixture
of water and ice. The formed precipitate is filtered,
rinsed with water and dried wuntil its weight is
constant in order to obtain the compound 13B as a white
solid (9.16 g; 77%).

HPLC: RT = 2.57 min, 100%

‘H NMR, dmso-d¢, B (ppm): 7.91 (broad s, 2H); §.08
{broad s, 1H}.

Example 13c¢C - d-chloro-2-(2- (naphthalen-2-vl)-2-

oxoethvlibenzo[dlisothiazol-3(2H) -cne-1, l-dioxide.

The compound 13C was synthesized from the compound 13B
(2.2 g, 10 mmol) =according to the procedure used for
preparing the derivative 1A In order to obtain the

compound 13C as a pale beige solid (3.3 g; 84%).

HPLC: RT = 5.11 min, 99%

'H NMR, dmso-ds, & (ppm): 5.62 (s, 2H); 7.69 (t, 1H),
7.74 (t, 1H); 7.95-8.20 (m, 6H); B8.38 (d, 1H); 8.92 (s,
1H) .

Mass spectrum {ESI+): m/z 386 (MH', 100%).
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Example 13D - (5-chloro-1,1l-dioxo-4-hydroxy-ZH-

benzole]l[1,2]thiazin-3-vl) (naphthalen-2-yvl)methanone.

The compound 13D was synthesized from the compound 13C
(3.3 g, 8.5 mmol) according to the procedure used for
preparing the derivative 1B in order to obtain the

compound 13D as a golden yellow solid (1.7 gy S51%).

HPLC: RT = 5.3 min, 9%%

'H NMR, dmso-ds, & {(ppm): 7.68 (t, 1H), 7.72 (t, 1H);:
7.85-8.15 {m, 8H); £.59 (s, 1H); 10.11 (s, 1H).

Mass spectrum (ESI+): m/z 386 {(MH", 100%).

Example 13 - The compound 13 was synthesized from the
compound 13D (3 g, 7.7 mmol) according to the procedure
used for preparing the derivative 1 in order to cbtain

the compound 13 as a yellow solid (2.3 g; 70%).

HPLC: RT = 5.75 min, 95%

)

'H NMR, dmso-de, & (ppm): 2.69 (s, 3HY; 7.656 {(t, 1H):
7,720 (0, 1EYy:; 7.9-8.2 {m, TH):; 8.60 (broad s, 1H):
16.15 {(broad s, 1H, exch.).

Mass spectrum (ESI+): m/=z 400 {(MH', 100%).

Example 14

(5-Chloro-4-hydroxy-2-ethyl-1,1~dioxo~2H-
benzol[e] [1,2]thiazin-3-yl) (naphthalen-2-yl)methanone
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The compound 14 was synthesized from the compound 13D
(1 g, 2.6 mmel) and from iodoethane according to the
procedure used for preparing the derivative 1 in order
to obtain 805 mg (60%) of the desired product.

HPLC: RT = 5.77 min, 81%

A fraction of this product (200 mg) was purified on a
column of 12 g of spherical silica (flow rate 12
mL/min, 100% heptane (2 min), EtOAc/heptane gradient
from 0 to 50% {30 min), 50% EtCAc/heptane (5 min)), i1in
order to obtain 64 mg of desired product as a yellow
solid,

HPLC: RT = 5.77 min, %7%

*H NMR, dmso-ds, & (ppm): 0.51 (t, 3H); 3.11 (g, 2H);:
7.66 (L, IHY; 7.72 {t, 1H); 7.85-8.2 {(m, TH}; 8.60 (s,
1HY; 15.9 (s, 1H, exch.).

Mass spectrum (ESI+): m/z 414 (MH', 100

@

).

Example 15

(6-Fluoro-4-hydroxy-2-methyl-1l,l-dioxo-2H-
benzofe] [1,2]thiazin-3-yl) {naphthalen-2-yl)methanone
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Example 15A - (6—-fluoro-4-hydreoxy-1,1-dioxo~-2H-
benzolel[1,2]thiazin-3-y1l) (naphthalen-Z2-vl)methanone.

The compound 15A was synthesized from the compound 4-
fluoro-Z-methylbenzenesulionamide according to the same
sequence of steps involved in preparing the compound
13D. The product is obtained as a yellew solid with an
overall vield of 79%.

HPLC: RT = 5.26 min, 96%

'H NMR, dmso-ds, & (pom): 7.66 {(t, 1H); 7.72 (t, 1i);
7.80 (t, 1H),; 7.94-8.11 (m, 6&H); 8.64 (s, 1H); 10.18
{s, 1H, exch.); 15.2 {(broad s, 1H, exch.).

Magse spectrum {(ESI~}: m/z 368 (M-H", 100%).

Example 15 - {(6-fluoro-4-hydroxy-Z-methyl-1,1-dioxo-2H-
benzele] [1,2]thiazin-3-yl) (naphthalen-2-vl)methanone

The compound 15 was synthesized from the compound 154
{1.5 g, 4 mmcl) according to the procedure used for
preparing the derivative 1 in order to obtain 1.47

g {892%) of the desired product as a vellow sclid.

HPLC: RT = 5.6 min, 93%
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A fraction of this product was recrystallized from
ethanol in order to obtain 186 mg of compound 15 with
greater purity (HPLC: RT = 5.6 min, 99.4%).

'H NMR, dmso-ds, & (ppm): 2.68 (s, 3H); 7.66 (t, 1H):
7.72 {t, 1H); 7.84 (t, 1H); 7.97 (d, 1H); 8.02-8.15 (m,
58Y; 8.606 (&, 1H); 15.22 {(broad s, 1H, exch.).

Mass spectrum (ESI+): m/z 384 (MH", 100%).

ExamEle 16

{6-Fluoro~-4-hydroxy~2~ethyli-1,l-dioxo-2H-
benzo[e] [1,2]thiazin~3~-yl) (naphthalen-2~yl)methanone

OH O

F A
S’N
4y \\ W
C o

The compound 16 was synthesized from the compound 15A
(1.5 g, 4 wmmol) and from iodoethane according to the
procedure used for preparing the derivative 1 in order
to cobtain 520 mg (29%) c¢f the desired product as a
vellow solid.

HPLC: RT = 5.8 min, 91%

A fraction of this product was recrystallized from
ethanol in order to ocbtain 71 mg of compound 16 with

greater purity.
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HPLC: RT = 5.8 min, 97%

‘H NMR, dmso-ds, & (ppm): 0.56 (t, 3H):; 3.15 (g, 2H);
7.66 (t, 1H); 7.72 (t, 1H); 7.82 (t, 1H); 7.97 (d, 1H):
8,00-8.2 (m, 5H); 8.63 (s, 1H); 14.95 (broad s, 1H).

Mass spectrum (ESI+): m/z 398 (MH', 100%).

ExamEle 17

{(7-Fluoro-4-hydroxy~2-methyl-1,1-dioxo-2H-
benzeofe] [1,2]thiazin-3-yl) (naphthalen-2-yl)methanone

F I
O

Example 17A - 5-fluoro-Z-methylbenzenesulfonamide.

O

H O
T U
S/N\‘

o)

o \\

S5-fluoro-Z-methylbenzenesulfonyl chloride (5.00 g, 23.9
mmel) 1s  slowly added at 0°C ontoe 23 mL of a
concentrated ammeonia solution. The reaction medium is
then heated to 100°C for 1 hour and then coocled to room
temperature. The formed precipitate is filtered, rinsed
with water and dried until it has constant weight. The
compound 17A is obtained as a white powder (4.55g;
100%) .

HPLC: RT = 2,10 min, 96%



WO 2010/100139 PCT/EP2010/052609

10

15

20

39

‘H NMR, dmso-dg, 8 {ppm): 2.54 (s, 3H): 7.35-7.45 (m,
2HY ; 7.53 (broad s, ZH, exch.); 7.58 (de, 1H).

Mass spectrum (ESI-): m/z 188 (M-H", 100%).

Example 178 - * {(7-Fluoro—-4d-hydroxy-1,l-dioxo-ZH-

benzole] [1,2]thiazin~3-v1l) (naphthalen-2-vyl)methanone.

The compound 17B was synthesized from the compcund 17A
according to the sgame sequence of steps involved in
preparing the compound 13D. The product is obtained as
a yellow solid with an overall vield of 73%.

HPLC: RT = 5.18 min, 98%

"H NMR, dmso-ds, & (ppm): 7.66 (t, 1H); 7.72 (t, 1H);
7.81 (t, 1H); 7.%0 (d, 1H); 8.04 (d, 2H); 8.11 (broad
g, 2H)y; 8.30 {(dd, 1H); B.63 (s, 1H); 10.19 (broad s,
1H); 15.63 (broad s, 1H).

Mass spectrum (E3I-): m/z 368 (M-H", 100%).

Mass spectrum (ESI+): m/z 370 (MH", 100%).

Example 17 - (7~Fluoro-4-hydroxy-2-methyl-1,1l-dioxo-2H-
benzole] [1,2]1thiazin-3-y1l) (naphthalen-2-yvl)methanone.

The compound 17 was synthesized from the compound 17B
(4.00 g, 10.8 mmel) according to the procedure used for
preparing the derivative 1 in crder tc obtain twe

batches of the desired product with different purities.
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F'irst batch: 3.79 g pale brown solid; BPLC: RT = 5,65

min, 94%.

Second batch: 320 mg; yellow solid; HEPLC: RT = 5.65

min, 99%,
The yield of this reaction is 93%.

‘H NMR, dmso-de, & (ppm): 2.68 {s, 3H); 7.66 (t, 1H):
7.72 (t, 1H); 7.83 (t, 1H); 7.92 (&, 1H); 8.02-8.15 {(m,
4H); 8.28 (dd, 1H): &.62 (s, 1H); 15.62 (broad s, 1H,

exch.) .

Mass spectrum (ESI+): m/z 384 (MHE", 100%).

Examgle 18

(7-Fluoro-4-hydroxy-2-ethyl-1,1-dioxo~-2H-
benzo[e] [1,2]thiazin~3-yl) (naphthalen-2~yl)methanone

CH O

N
[illl N llli]“llii
F 58 W
O \O

The compound 18 was synthesized from the compound 17A
(1.2 g, 2.7 mmel) and from iodoethane accerding to the
procedure used for preparing the derivative 1 in order
to obtain two Dbatches of the desired product with

different purities.
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Firgt batch: 716 mg; pale brown solid; HPLC: RT = 5.78

min, 89%.

Second batch: 68 mg; vellow solid; HPLC: RT = 5.78 min,

99%.

5 The yield of this reaction i1s 65%,

'H NMR, dmso-ds, & (ppm): 0.54 (t, 3H); 2.14 (g, 2H):
7.66 (t, 1H); 7.71 (t, 1H):; 7.82 (t, 1H): 7.%2 (&, 1H);
8.00-8.15 (m, 4H):; B.29 ({dd, 1H); 8.60 (g, 1H)Y; 15.45
{(broad s, 1H, exch.).

10 Mass spectrum (ESI+): m/z 398 (MH', 100%).

Example 19

Benzoic acid Z2-methyl-3- (naphthalene-2-carbonyl}~ 1,1-
dioxo-2H-~benzo[e] [1,2]thiazin-4-yl ester

O O O
\.\
! S/N\ ‘ ‘
//\\
O

15 The compound 1 (86 mg, 0.18 mmol) is dissolved under an
inert atmosphere in 0.5 mlL of dichloromethane and 0.5

mlL of pyridine. The reaction medium is cooled to 0°C
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and then benzoyl chloride {(33ul, 0.27 mmol) is added.
The cold bath is removed and the reaction is stirred
for 4 hours at room temperature. As the reaction 1is
incompliete, 16ul (0.14 mmol) of benzoyl chicride are
5 further added and the reaction medium is stirred at
room temperature fcor a further 20 hours before being
concentrated. The residue is taken up in ethvyl acetate,
washed once with water and once with an agueous NaCl
saturated sclution, ried on sodium sulfate, filtered
10 and concentrated. This second residue 1is co-evaporated
three times with toluene in order to remove the
remaining pyridine. The thereby obtained vellow syrup
is purified on a column of 12 ¢ of spherical silica
{flow rate 12 mL/min, CHyCl,/heptane gradient from 20
15 to 100% (30 min)), in order to obtain the compound 19

as a vyvellow foam (38 mg; 44%).

HPLC: RT = 5.65 min, 96%

*H NMR, dmso-ds, & {(pem): 3.10 (s, 3H); 7.32 (t, 2H);
7.55-7.30 {m, 6H):; 7.86 (dd, 2H); 7.90-8.05 (m, 5H);
200 8.70 (s, 1H).

ExamEle 20

Cyclohexanecarboxylic acid 2-methyl-3-(naphthalene-2-
carbonyl)- 1,l-dioxo-2H~
benzoie] [1,2]thiazin~-4~-yl ester
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The compound 1 (86 mg, 0.18 mmol) is st dissolved under
an inert atmosphere in 0.5 ml de pyridine. The reaction
medium is cooled to 0°C and then cyclohexanecarbonyl
chioride {(62ul, 0.46 mmol) is added. The cold bath is
removed and the reaction is stirred for 18 hours at
room temperature, and then heated to 60°C for § hours.
The reaction mizture is concentrated and co-evaporated
three times with toluene. The thereby obtained residue
ig purified on a column of 12 g of spherical gilica
(flow rated 12 mL/min, CHzCl;/heptane gradient from 20
to 100% (20 min)j), in order to cbtain the compound 20

as a yellow fcam (65 mg; 28%).

HPLC: RT = 5.99 min, 95%

'H NMR, dmso-d¢, S{ppm): 0.85-1.00 (m, 6H); 1.38 (de,
ZHY; 1.4% (de, ZH); 2.28 (tt, 1H); 3.06 (s, 3H): 7.66
(t, 2H); 7.75 (t, 1H); 7.83 (t, 1H); 7.88 (t, 1H):
7.95-8.15 {m, LHH); B.606 (s, 1H}.

Mass spectrum (ESI+H): m/z 493 (MNH,", 100%).
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Examgle 21

tertButylcarboxylic acid 2-methyl-3- (naphthalene-2-
carbonyl)~ 1,l-dioxo~2H-
benzole] [1,2]thiazin-4-yl ester

O 0] O
90000
N
/8/\
E\
SNe)

The compound 1 (86 mg, 0.18 mmol) is dissolved under
inert atmosphere in 0.5 mi of pyridine. The reaction
medium is coocled teo 0°C and then terthutylcarbonyil
chloride (57pl, 0.46 mmol) is added. The cold bath 1is
removed and the reaction is stirred for 18 hours at
room temperature. The reaction medium 1s concentrated
and co-evaporated three times with toluene. The thereby
obtained residue is purified on a column of 12 g of
spherical silica (flow rate 12 mL/min, CH:Cl:/heptane
gradient from 20 to 100% (20 min)), in order to obtain
the compound 21 as a yellow foam (47 mg; 53%).

HPLC: RT = 5.71 min, 98%

'H ONMR, dmso-dg, & (ppm): 0.88 (s, O9H); 3.07 (s, 3H);
7.59 (d, 1H); 7.66 (t, 1HY; 7.75 {t, 1HY; 7.84 (t, 1H);
7.89 (t, 1H); 8.00-8.09 {m, 4H); 8.12 (d, 1H); 8.69 (s,
1H) .
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Mass gpectrum {(ESI+): m/z 467 (MNH., 100%).

ExamEle 22

4-Methylbenzoic acid 2-methyl-3- (naphthalene-2-
carbonyl)~ 1,l-dioxo-2H-
5 benzole] [1,2]thiazin-4-y]l ester

The compound 22 was synthesized according to the same
procedure as for compound 21 from the compound 1 (86
mg, 0.18 mmol) and from 4-methylbenzoyl chloride (62nl,

10 0.46 mmol). The product is obtained as a yellow foam
(27 mg; 31%).

HPLC: RT = 5.82 min, 95%

'H NMR, dmso-de¢, & (ppm): 2.28 (s, 3H); 3.10 (s, 3H);
7.11 (d, 2H); 7.54 (d, 2H); 7.65 (t, 1H):; 7.73 (te,

15 2H); 7.86 (dd, 2H); 7.95 (d, 1H); 7.97-8.05 (m, 4H);:
8.69 (s, 1H).

Mass spectrum (ESI+): m/z 501 (MNH,", 100%).
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Example 23

4-Chlorobenzoic acid 2-methyl-3-(naphthalene-2-
carbonyl)~ 1,l-dioxo-ZH-
benzofe] [1,2]thiazin-4~yl ester

Cli
O O 0
9080®
N
/S/\
7N\
G ©

4-chloreobenzoic acid (87 mg, 0.55 mmol) is dissolved in
2 mL of toluene under an 1lnert atmogphere. Oxalvyl
chloride {100 nl, 1.1 mmol) ig added at room
temperature. The reaction mixture 1s heated for 2 hours
to 80°C, and then concentrated and co-evaporate three
times with toluene. The residue is put back under an
inert atmosphere and cooled to 0°C. The compound 1 (86
mg, 0.18 mmol) dissolved under an inert atmosphere in
0.5 mL of pyridine and cocled to 0°C is added. The ccld
bath is remcoved and the reacticon is stirred for 2 hours
at room temperature. The reactiocn medium is
concentrated and co-evaporated three times with
toluene. The thereby obtained residue is purified on a
column of 12 g of spherical silica {(flow rate 12
mL/min, CH:Cl;/heptane gradient from 20 to 100% (20
min)), in order to obtain the cempound 23 as a yellow
foam (51 mg; 42%).
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HPLC: RT = 5.92 min, 97%
"H NMR, dmso-ds, & (ppm): 3.10 (s, 3H); 7.37 (d, 2H);
7.63-7.67 {m, 3H); 7.72 {(t, 1H); 7.79 (breocad s, 1H);:
7.86 (broad s, ZH); 7.94 (d, 1H); 7.95-8.07 (m, A4H);
5 8.¢6 (s, 1H).
Mass spectrum {(ESI+): m/z 521 (MNH, , 100%); 523 (MNH.,

37%) .

Examples 24 to 27

The compounds 24 to 27 were synthesized according to

10  the procedure described for preparing the compound 21,
from the compound 15 and from various acid chlorides.
1
R Q 0
F
9000 ®
S"N\
/,\\
O o
Ex. Mass
R Name of the compounds BPLC |Y1ld. .
* MNH,4
tertButylcarboxylic acid 6-
fluoro~2~-methyl-3-
{naphthalene-2-carbonyl}) - 5.82° s
24 |tertButyl 1,1-dioxo-2H- 985 61% 485
bhenzolel{l,2lthiazin-4-yl
ester
Cyclohexanecarboxylic acid &6-
fluoro—-2-methyli-3-
Cyclohe- (naphthalene-Z-carbonyl) - 65.09" o e
25 xane 1,1-dioxo—-2H- 90% 36% 511
benzole] [1,21thiazin~-4-vyl
@ster
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Benzoic acid e~-fluoro—-2-
methyi-3- (naphthalene-2- 5 T3¢
26 |Phenyl carbonyl) - 1,l~-dioxo-2H~ 569 64% 505
benzolel [1,2lthiazin-4-yl ’
aster
4~-methyibenzoic acid &=
4o fluoro-Z-methyl-3-
27 |reenyipne- |[F2FEERS en 2 earbonyl 2 | sen | s
¥ benzolel [1,2]thiazin-4-y1
ester

* 'H NMR, dmso-ds, Ex. 24: 0.87 (s, 9H); 3.08 (s, 3H); 7.32
(d, 1H); 7.63-7.80 (m, 3H); 7.95-8.15 (m, 5H); 8.69 (s, 1H).
Ex. 25: 0.80-1.10 (m, 5H); 1.15-1.55 (m, 5H); 2.39 (te, 1H):
3.08 (s, 3H); 7.56 (4, 1H); 7.65-7.70 (m, 2H}; 7.76 (t, 1H);
7.95-8.15 (m, S5H); §.67 (s, 1H). Ex. 26: 3.12 (s, 3H); 7.29
(t, 28); 7.55-7.75 (m, 7H); 7.94 (&, 1H); 7.98-8.15 (m, 3H);
§.15 (dd, 1H); 8.69 (s, 1H). Ex. 27: 2.28 (s, 3H); 3.11 (s,
3H); 7.09 (d, 2H); 7.31 (d, 2H); 7.60-7.76 (m, 4H); 7.94 (d,
1H); 7.99-8.08 (m, 3H); 8.13 (dd, 1H); 8.69 (s, 1H).

Examples 28 to 31

The compounds 28 to 31 were synthesized accerding to
the procedure described for preparing compound 21, from

the compound 16 and various acid chlorides.

R O O

i =

S/N
o’ %
0

X
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Ex. Mass

R Name of the compounds HPLC |¥1ld .
MNH,

tertButylicarboxylic acid 6-
fluore-2-ethyl-3~
(naphthalene-Z-carbonyl} - £.00"
1,1-dioxo-2ZH~ 98%
benzofe] [1,2]thiazin~4~yl
gster

28 |tertButyl 53%| 499

Cyclohexanecarboxylic acid 6-
fluoro~2-ethyl-3-
(naphthalene-2~carbonvyl} - 5.
1,1-dioxo-2H- 9
benzolel[l,21thiazin-4-vy1
ester

=3

42% 1 525

o po

e

29 |[Cyclohexane

Benzoic acid 6-fluoro-2-
ethyl-3-{naphthalene-2- 5 90
30 |Phenvyl carbonyvli)- 1,1-dioxo-2H- é99 40
benzo[e] [1,2] thiazin~4-yl ’
ester

e

519

4-methylbenzoic acid 6-
4- fluoro-2-ethyl-3- 6.08"
31 |methylphe- |(naphthalene-Z-carbonyl)- 55% 56%| 533
nyl 1,i~dioxo~ZH-benzo

fel[l,2]thiazin~4~yl ester

* 'H NMR, dmso-ds, Ex. 28: 0.92 (broad s, 12H); 3.56 (g,
ZH)Y; 7.34 (d, 1H); 7.63-7.80 {(m, 3H); 8.00-8.15 (m, BH);
.68 (s, 1H). Bx. 29: 0.80-1.10 {m, 8H); 1.38 (broad s, 3H);
1.53 (cde, 2H); 2.45 {te, 1H); 3.535 (g, Z2H); 7.56 (d, 1H);
5 7.65-7.70 {m, 2H); 7.76 {t, 1H); 7.95-8.15 (m, 5H); 8.867 (s,
iH). Ex. 30: 0.95 (t, 3B); 3.58 (g, 2H); 7.35 (¢, ZH); 7.55-
.75 (m, YHYy: 7.%6 (d, 1H); 7.88-8.10 (m, 3H}; 8.14 (dd,
1H); 8.69 (s, 1H). Ex. 31: 0.95 (t, 3H); 2.30 (s, 3H):; 3.57
(g, 2HY; 7.15 {d, 2H); 7.60-7.76 (m, 6H); 7.95 (4, 1iH):
10 7.99-8.08 {m, 3H); 8.14 (dd, 1H); 8.68 (s, 1H).

Examples 32 and 33

The compounds 32 and 33 were synthesized according to
the procedure described for preparing the compound 23,
from 4-chlorobenzoic acid and from the compounds 15 and

15 16, respectively.
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Ex.*|R Name of the compounds HPLC | Y1ld ﬁggi
4
4-Chlorchenzoic acid 6=
fluoro~Z=-methyl-3-
{(naphthalene-2-carbonyl) - 6.00" o
32 [Methyl 1, 1-dioxo- 2H- 555 18% 539
benzolel [1,2]thiazin-4-vyl
ester
4-Chlorobenzoic acid 6-
fluecro-2~ethyl -3~
(naphthalene-2-carbonyl) - 6.167 o
33 lEthyl 1, 1-dioxo- 25 955 19% 553
benzole] [1,2]thiazin-4-y1
ester

* ' NMR, dmso-de¢, Bx. 32: 3.12 (s, 3H); 7.34 (d, 2H); 7.55-
7.76 (m, 6H); 7.92 (d, 1H); 7.95-8.05 {(m, 3H); 8.14 (dd,
1H); 8.65 (s, 1H). Ex. 33: 0.95 {(t, 3H); 3.58 (g, 2H}; 7.40

5 (d, 2H); 7.60-7.80 (m, 6H); 7.94 (d, 1H); 7.00-8.05 (m, 3H);
§.14 (dd, 1H); 8.65 (s, 1H).

Examgle 34

Naphthalen~-l-ylcarboxylic acid 2-methyl-3-(4-
methylbenzoyl) - 1,l-dioxo-2H-
10 benzole] [1,2] thiazin~4~yl ester
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The compound 3 (150 mg, 0.455 mmol) is dissolved under
an inert atmosphere in 3 ml of tetrahvdrofurane. Sodium
hvdride {27 wmg, 0.68 mmol) is added, followad by
naphthalen-2-vlcarkenyl chlozride (145pi, 0.68 mmol) 30
minutes later. The reaction is stirred for 4 horus at
room temperature. The reacticn medium 1s neutralized
with water and the agueous phase 138 extracted twice
with ethyi acetate. The organic phases are ccombined,
dried on magnesium sulfate, filtered and concentrated.
The thereby obtain residue is purified on & column of
12 g of spherical silica (flow rate 12 mL/min, gradient
of 0 to 45% EtCAc in heptane (20 min)). The product is

obtained as a vellow solid {134 mg; 61%).

HPLC: RT = 6.59 min, 98%

'H NMR, dmso-ds, & (ppm): 2.35 (s, 3H); 3.08 (s, 3H);
7.36 {d, 2H); 7.54 (t, 1H); 7.58-7.63 (m, 2H); 7.79-
7.87 (m, 3H); 7.92 (d, 2H); 8.00 (4, 1H); 8.04-8.07 (m,
2H):; 8.27 (d, 1H); 8.50-8.55 (m, 1H).

Mass spectrum {(ESI+): m/z 501 (MNH.", 100%).
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Examples 35 to 45

The compounds 33 to 45 were synthesized according to
the procedure described for preparing the compound 34,
from the compound 3 or from the coempound 5 and from

various acid chlorides.

In the examples 40 to 45, the acid chlorides reguired
for the reaction are prepared in two steps from the
corresponding aromatic alcohol. The preparation of
(naphthalen-Z-yloxy)acetyl c¢hloride 1s given as an

example:

In a two-neck flash oprovided with a condenser and
placed under an inert atmosphere, Z2-naphthol (3.0 g, 20
mmol) is dissoived in 25 mL of methylethylketone (MEX)
in the presence of soda {40 g, %3 mmol), and then
heated to 50°C for 30 minutes. 2-bromoethancic acid
{(5.76 g, 41 mmol) dissclved in 23 mL of MEK is added
dropwise  under hot conditions. The heating is
maintained for a further 4 hours. The reaction medium
is cooled to room temperature and then filtered. The
solid ccllected by filtration is taken up in a mixture
of ethyl acetate and of 1IN HCl in water. Both phases
are separated and the agueocus phase is extracted once
with ethyl acetate. The organic phases are collected,
dried on magnesium sulfate, filtered and concentrated
until the first crystals appear. Heptane 15 added
{about Z0% of the remaining wvolume), and the formed
precipitate is recovered, rinsed with heptane and dried
until it has constant weight in crder to obtain 3.04 g
{72%) of Inaphthalen-2-vioxyyacetic acid as a white
solid.
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HPLC: RT = 4,10' min, 99%

"H NMR, dmso-ds, & (ppm): 4.80 (s, 2H): 7.20 (dd, 1H);
7.26 (d, 1H); 7.35 (td, 1H): 7.45 (td, 1H); 7.79 (4,
1HY; 7.80-7.86 (m, 2H); 13.07 (broad s, 1H, exch.).

5 Mass spectrum (ESI+): m/z 203 (ME, 100%).

Magss spectrum (ESI-): m/z 201 (M-H, 100%).

The acid formed earlier (3.04 g, 15 mmol) is partly
dissolved under an inert atmosphere and at room
temperature 1in 34 mL  of dichloromethane. Oxalyl
10 chloride (1.35 mL, 15.7 mmol} is added followed by 100
nl of DMF. Caution, a wiclent reaction occurs upon
adding DMF. The reaction mixture is stirred for 1 hour
and then concentrated, co-evaporated twice with toluene
and dried until it has constant weight in order to
15 obtain 3.4 g (100%) of (naphthalen-2-vyloxy)acetyl
chloricde as an orangey solid. The thereby formed acid

chloride was used as such in preparing the compounds 40

and 41.
R
"0 0
!i]lM ) llli!
N
- \ f
S R
E
* R R' Name of the compounds HPLC {¥id zggi
4
Naphthalen Naphthalen-Z2-ylcarboxylic 5 gor
351-2~ CHzlacid 2-methyl-3- (4- é99 81%1 501
carbonyl methylbenzoyl)- 1,1-dioxo~ ?
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ZH-benzoiel[1l,2] thiazin-
4-yl ester
Naphthalen-l-vyvlcarboxylic
Naphthalen acid Z-methyi-3-(4- 5 591
36 |-1- CN lcyancbenzoyl)~ 1, 1-dioxo~- ég% 85%| 512
carbonyl ZH~benzole] {1,2] thiazin-
4-yl ester
Naphthalen-Z2-vicarboxylic
Naphthalen acid Z-methyl-3- (4~ 5 58
37 |-2~ CN |cyanobenzovl)- 1,1-dioxo- éBQ 30%| 512
carbonyl 2H-benzole] [1,2] thiazin- ’
4-v1 ester
4-Chlorobenzoic acid 2-
-~ methyl-3- (4~ oy
38 g;iiii;o CH;|methylbenzoyl) - 1, 1-dioxo- 5é2§ 24%) 485
ZH-benzofe] [1,21thiazin-4-
vyl ester
4~Chlorobenzoic acid 2~
4-chloro methyl-3-{4-cyanobenzoyl)- | 5.48" o
39 benzoyl CN 1,1-dioxo-ZH-benzole] 81% 19% 496
{1,2}thiazin-4-yl ester
(Naphthalene-2-
(Naphtha~ vliexylacetic acid Z-
len-2- methyl-3-(4- 5.87 o
40 yloxy) CHs | ethylbenzoyl) - 1, 1-dioxo- | 98% |0°°| 931
acetyl ZH-penzo (el {1,2] thiazin-
4-yl ester
(Naphtha- (?aphthaleg@wai
. vioxy)acetic acid 2~ .
41 i?“'2" CN |methyl-3- (4-cyanobenzoyl) - 5é22 21%| 542
ZCZigi 1,1-dioxo-2H-benzo(e] [1,2] i
thiazin~-4~vyl ester
{(Naphthalene-1-
(Naphtha- vloxy)acetic acid 2-
len-1- ., [methyl-~3- (4~ 5.897 o
42 vioxy) Cn3methy1benzoyl)— 1,1-dioxo- 98% 60%; 531
acetyl 2H-benzolel[1,2] thiszin-
4-vi ester
(Naphtha- (Naphthalegewlw'
len—1- yvioxy)acetic aclid 2~ 5 54
43 Toxy) CN jmethyl-3-{4-cyancbenzoyl) - 975 29% | 54z
§ﬁ8+y1 1,1-dioxo-2H-benzole] [1,2]
ceny thiazin-4-yl ester
(4-Chlorophencxy) acetic
{d-chlioro acid Z-methyl~3~ (4~ 5 g
44 Iphenoxv) CHzmethylbenzoyl) - 1, l-dioxo- ég% 64%| S15
acetyl Z2H-benzolel [1,2] thiazin-
i-v1 ester
(4-chlcro {4-Chlorophenoxy}acetic 5.50°" o
45 rhenoxy) CH acid Z-methyli-3-(4- 0% 3i%] 528
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acetyl cyanobenzoyl)- 1,1-dioxo~
ZH-benzo{e] [1,2] thiazin-
4-yl ester

* 'H NMR, dmso-ds, Ex. 35: 2.34 (s, 3H); 3.07 (s, 3H); 7.35
(d, 2H); 7.65 (&, 1H)y; 7.72 {t, 1H); 7.75-7.92 {m, GH);
7.95-8.06 (m, 4H)}; 8.39 (s, 1H). Ex. 36: 3.07 (s, 3H); 7.58
{t, 1H); 7.61-7.68 (m, 2H); 7.89 {(broad s, 3H); 7.38 (4,
2H); 8.00-8.10 (m, 5H); 8.31 (d, 1H); 8.60 (dd, 1H). Ex. 37:
3.08 (s, 3H); 7.87 (t, 1H); 7.71-7.79 (m, ZH); 7.90 (broad
s, 3Hy; 7.99-8.11 {m, BH); 8.40 (s, 1H}. Ex. 38: 2.38 (s,
3#); 3.04 (s, 3H):; 7.35 (d, 2H); 7.58 (d, ZH); 7.70-7.80 (m,
3H); 7.83-8.88 (m, 4H); 8.02 (broad s, 1H). Ex. 38: 3.04 (s,
IHY; 7.59 (d, 2H): 7.79 (d, 2H); 7.83-7.90 (m, 23H); 7.99-
.07 (m, 35H). Ex. ﬂg: 2.38 (s, 3H}; 2.97 (s, 3H); 5.10 (s,
ZHY; 7.13 (4ad, 1H); 7.20 (d, IH); 7.36~7.41 {m, 3H); 7.48
(t, 1H)y; 7.67 (d, 1H)y; 7.80-7.99 {(m, 7H}; B8.00 (broad s,
1H} . Ex. 41: 2.9%4 (s, 3%};.5.14 {s, 2®)y; 7.15 (dd, 1Hy; 7.25
(&, 1H); 7.38 (v, 1H); 7.47 (t, 1H); 7.69 {d, 1H); 7.81-7.94
(m, 5H); 7.99-8.10 (m, 5H). Ex. 42: 2.38 (s, 3H); 2.99 (s,
3HY; 5.14 (s, 2H); 6.70 (4, 1H); 7.28 (t, 1H); 7.40 (4, 2H):
7.47-7.55 (m, 3H); 7.81-7.88 {m, 4H):; 7.92 (d, 2H); 8.00 (d,
1H}; €.08 (d, 1H). ). Ex. 43: 2.%6 {s, 3H); 5.20 (s, 2H};
6.82 (d, 1H); 7.34 {t, 1IH}; 7.4%-7.56 {(m, 3H); 7.88-~7.56 {m,
4H); 8.00-8.02 (m, 1H); 8.05-8.11 {m, 5H). Ex. 44: 2.42 (s,
3H); 2.97 (s, 3H); 4.98 (s, 2H); &6.81 (d, 2H}; 7.23 (d, 2H);
7.42 (d, 2H); 7.81-7.92 (m, S5H); 7.99 (4, 1H). Ex. 45: 2.95
{s, 3H); 5.01 (s, 2H); 6.90 (4, 2H); 7.28 (4, Z2ZH); 7.85-8.15
(m, 8H).

Examgle 46

Acetic acid 2-methyl-3-{(naphthalene-2-carbonyl)- 1,1~
dioxo-Z2H~
benzofe} [1,2) thiazin-4-yi ester
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The compound 1 (100 mg, 0.274 mmcl) 1is dissolved under
an linert atmosphere 1in 2 mL of dichloromethane.
Triethylamine (230 pl, 1.64 mmol) is added at 0°C,
followed by acetyl chloride (78 nil, 1.09 mmol). The
reaction medium i1s stirred at room femperature Ffor 18
nours and then concentrated. The thereby obtained
regidue is purified on a column of 12 g of spherical

silica in order to obtain the compound 46 (21 mg; 30%).

HPLC: RT = 5.34 min, 97%.

‘H NMR, dmeo-dg, & (ppm): 1.96 (s, 3H); 3.03 (s, 3H);
7.66 {t, 1H); 7.75 (t, 1H); 7.80-7.91 (m, 3H); 7.99-
.08 (m, 4H); 8.12 (4, 1H); 8.67 (s, 1H).

Mass spectrum (ESI+): m/z 425 (MNH,', 100%).

Examples 47 to 54

The compounds 47 to 54 were synthesized according to
the procedure described for preparing the compound 46,

from the compound 1 and from various acid chlorides.
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Ex R Name of the compounds HPLC | Yid. :;?;i
. 4
2,4-Dichlorobenzoic acid 2~
2,4~ methyl-3~{naphthalene-2- 6.05"
47 idichliorophe |carbonyli- 1, 1-dioxo-2H- 589 47% 555
nyl benzole] [1,2}thiazin-4-y1 ’
ester
4-Fluorobenzoic acid 2-
4- methyl-3-(naphthalene~-2- 5 86"
48 |fluorophe~ |carbonyvl)- 1,l-dioxo-2H- égc 69% 505
nyl benzole] [1,2]thiazin—4-v1 ¢
egster
Cyclopentanoic acid Z2-methyl-
3-{naphthalene-Z-carbonyl) - 5 99
49 [Cyclopentyl|l, 1-dioxo~ZH~ §19 48% 479
‘ benzolelll,Z2)lthiazin~4-vyl
ester
Z-Furanoic acid Z-methyl-3-
{naphthalene-Z-carbonyl) - 5 33
50 [furan-2-v1 [1,1-dioxo-2H- é?ﬁ 68% 477
benzole]{1,2]thiazin-4-y1 i
ester
Thiophen-2-carboxylic acid 2~
. methyl-3- (naphthalene-2- .
51 T?l@ph@an« carbonyl)- 1,1l-dioxo-2H- Ségg 61% 493
Y benzole] [1,2]thiazin-4-yl ’
ester
3-Chlorcobenzolc acid 2-
3- methyl-3~{naphthalene-2- 5 g7
52 |chlorophe- |carbonyl)- 1,l-dioxo-Z2H- é89 45% 521
nyl benzole] [1,21thiazin~-4-vyl °
ester
2-Chlorobenzoic acid 2-
2~ methyl-3- (naphthalene-2- 5 74
B3 ichlorophe- |carbonyl)- 1,1-dicxo-2H- é69 63% 521
nyl benzole] [1,2]thiazin-4~yl ’
ester
54 Phenoxyme—- |Phenoxvacetic acid Z-methyl- | 5.63" 1% 517
thyl 3- {naphthalene-2-ylcarbonyl)~-| 97%
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1,1-dioxo-2H~
benzolel[l,2]thiazin -4~yl
ester

* 'H NMR, dmso-ds, Ex. 47: 3.11 (s, 3H); 7.29 (4, 1H); 7.58
(d, 1H); 7.62-7.68 (m, 2H); 7.72 (t, 1Hy; 7.82-7.92 (m, 3H);
7.95-8.09 (m, 5H); 8.66 (s, 1H). Ex. 48: 3.10 (s, 3H); 7.15
(£, 2H}; 7.63-8.08 (m, 12H); 8.67 (s, 1H). Ex, 49: 1.20-1.31

5 (m, 6H); 1.50-1.%8 (m, 2H); 2.75% {quintet, 1H); 3.07 ({
3H); 7.64-7.70 {m, 2H); 7.74 (t, 1H); 7.84 {t, 1H); 7.89 (%,
1H); 7.99-8.08 (m, 4H); 8.I2 (d, 1H); 8.67 (s, 1H). Ex. 50:
3.08 (s, 3H)}; 6.60 {4, 1H); 7.19 (d, 1H}; 7.65 (t, 1H]
Tor2=1017 (e, 2H); 7.88 (broad s, 2H); 7.85-8.08 (m, 6H)

10 8.69 (s, 1H). Ex. Bl: 3.09 (s, 3H); 7.0% (dd, 1H); 7.62-8.04
(m, 12H); 8.20 (s, 1H)., Ex. 52: 3.12 (s, 3H}; 7.6 (t, 1H};
7.41 (s, 1H); 7.60-7.67 (m, 3H)y; 7.72 (t, LH); 7.82-8.08 (m,
8H); 8.69 (s, 1H). Ex. 53: 3.11 (s, 3H); 7.20 (&, 1H); 7.49-
7.57 dm, 3H); 7.65 (t, 1H}; 7.73 {t, 1H); 7.80 (d, 1H);

15 7.85-7.93 (m, 2H); 7.98-8.08 (m, 3H); 8.71 (s, 1H). Ex. 5L:
3.04 (s, 3H); 4.89 (s, ZH); ©6.66 {d, ZH); ©6.86 (t, 1H); 7.09%
(t, 2H); 7.65 (t, 1H}; 7.76 {t, 1H); 7.83-7.92 (m, 3H);
8.03-5.09 (m, 4H); 8.14 (d, 1H); 8.71 (s, 1H).

Sy

r
r

Examgle 55

20 (4-Methoxy-2-methyl-1,l-dioxo-2H-benzo[e] [1,2] thiazin~
3~yl) {(naphthalen-2~yl)methanone
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The compound 1 (15% mg, 0.435 mmol) is dissolved under
an inert atmosphere in 2 mL of DMF. Sodium hydride (26
mg, 0.65 mmol) 41s added, followed by methane iodide
(30ul, 0.48 mmol) 30 minutes later. The reaction is
stirred for 2 hours at room temperature, and then for
26 hours at 60°C. At this stage, the reaction is still
incomplete. Cesium carbonate (213 mg, 0.65 mmol) and
methane iodide (15C6pl, 2.1 mmol) are added. The
reactlon medium is  stirrvred for 24 hours at room
temperature and then neutralized with water, and the
agueous phase 1s extracted twice with ethyl acetate.
The organic phases are combined, dried on magnesium
sulfate, filtered and concentrated. The thereby
obtained residue is purified on a2 column of 12 g of
spherical gilica {(flow rate 12 mL/min, gradient of 20
to 60% dichloromethane in heptane), in order to obtain

the compound 55 as a yellow foam (70 mg; 38%).

HPLC: RT = 5.27 min, 90%

Mass spectrum (ESI+): m/z 380 (MH", 100%).

Examples 56 to 58

R
o e
O ) OO
N
P
/\\
C o

The compounds 56 to 58 were prepared according to the

following procedure:
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The compound 1 (150 mg, 0.4z mmol) 1is dissolved under
an inert atmosphere in 0.3 mL of DMF. Cesium carbcnate
(201 mg, G.01 mmol) and the reguire alkyl i1cdide (4
mmol) are added. The reaction medium is stirred for 18
5 hours at room temperature, for 4 hours at 50°C and then
neutralized with water, and the agueous phase 1s
extracted twice with ethvl acetate., The organic phases
are combined, dried on magnesium sulfate, filtered and
concentrated. The  thereby cobtained residues are
10 purified on columns of 12 g of spherical silica (flow
rate 12 mL/min, gradient of 20 to 60% dichloromethane

in heptane), in order to obtain the desired products.

E M
x R Name of the compounds HPLC |Y1d. | o8

(4-ethoxy-2-methyl-1, l-dioxo-2H-
56| Ethyl [benzole]ll,2] thiazin-3- 6e% | 394
v1) (naphthalen-2-vyl)methanone

{4-propyloxy-Z2-methyl-1,1-dioxc-
ZH-benzole] [1,2] thiazin-3- £65% | 408
v1l) (naphthalen-Z~vyl)methanone

n-

7 Propyl

(4-butyloxy-Z-methyl-1l,l-dioxo-ZH- .
58 [n-Butyllbenzolel[1,2] thiazin-3- . 24% | 422
v1) (naphthalen—-2-vyl)methanone :

* 'H NMR, dmso-d¢, Ex. 56: 0.87 (t, 3H): 2.98 (s, 3H); 3.74

(¢q, 2HY; 7.64 (&, 1H); 7.72 (t, 1H); 7.80D-7.93 (m, 3H):
15 7.95-8.15 (m, 5H); 8.67 (s, 1H). Ex. 57: 0.49 (t, 3H): 1.28

{sextet, 2H); 2.97 (s, 3H): 3.63 (t, ZH); 7.64 (t, 1H); 7.72

(t, 1H); 7.80-7.93 (m, 3H); 7.95-8.15 (m, 5E}; 8.68 (s, 1H).

Ex. 58: 0.5C (t, 3H): 0.89 (sextet, ZH); 1.23 (quintet, 2i);

2.97 (s, 3H); 3.66 (t, 2H); 7.64 (t, 1H); 7.72 (t, 1H);
20 7.80-7.93 {m, 3H); 7.95-8.15 (m, 5H); 8.67 (s, 1H).

Examgle 59

{4~ (2-Chloroethoxy) -2-methyl-1,1-dioxo-2H-
benzeole] [1,2]thiazin~-3~yl) {p~-tolyl}methanone
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Z,
o %

The compound 3 (100 mg, 0.3 mmol) is dissolved in 3 mL
of THF, under an 1nert atmosphere and in the presence
of Z2-chlcoroethancol {100 ul, 1.5 mmol). The reaction
mixture is cooled to 0°C, and then triphenvlphosphine
{318 mg, 1.2 mmol) and diethyidiarene-1,2-dicarboxylaie
{DEAD, 211 mg, 1.2 mmol) are succegsively added
dropwise. Stirring is continued for 20 hours at room
temperature, and then the reaction is neutralized with
an agueous solution saturated with ammonium chloride.
This agueous phase 1s extracted twice with ethyl
acetate. The organic phases are combined, dried on
magnesium sulfate, filtered and concentrated,. The
thereby obtained residue is purified on & column of 35
g of silica (flow rate 20 ml/min, gradient of 0 te 100%
ethyl acetate in heptane), in order to cbhtain the

compound 59 (70 mg; 58%).
HPLC: RT = 5.28 min, 929%

'H NMR, dmso-de, & (ppm): 2.41 (s, 3H); 2.91 (s, 3H);
3.57 {t, 2HY; 3.92 {t, ZH); 7.40 (d, 2H,); 7.75-7.98
{m, ©6H).

Mass spectrum (ESI+): m/z 392 (MH', 100%); 394 (MH',
472%) .
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Examgle 60

(4~ [2- (Naphthalen-2-yloxy)ethoxy] ~2-methyl-1,1l-dioxo-
2H-benzo[e] [1,2]thiazin-3-y1) (p-tolyl)methanone

Oy 1 g
9o8s
s/N\

z,
o %

The compound 58 (70 mg, 0.17 mmol) is dissclved in 2 mL
of DMF, under an inert atmosphere and in the presence
of potassium carbonate (64 mg, 0.53 mmol), potassium
iodide (31 mg, 0.19 mmecl) and Z-naphthol (38 mg, 0.27
mmol). The reaction medium is heated to 65°C, for 22
hours, and then neutralized with water and extracted
twice with ethyl acetate. The organic phases are
combined, dried on magnesium sulfate, filtered and
concentrated., The thereby obtained residue is purified
by semi-preparative HPLC on a Waters Sunfire column
(19%x100 mm, bBum), with a flow of 20 mL/min and a 15
minute gradient of 10 to 100% acetonitrile in water
(0.1% TFA buffer), in order to obtain the compound 60
(30 mg; 29%).

HPLC: RT = 5.95 min, 99%9%

"H NMR, dmso-de, & {ppm) 2.26 (s, 3H); 2.90 (s, 3H);
4,03 (4, 28); 4.10 (d, Z2BE); 6.92 (dd, 1H): 7.06 (d,
1HY; 7.24 (4, ZH;; 7.33 (t, 1H)Y; 7.44 (t, 1iH); 7.70-
7.90 (m, TH); 7.94-7.9%8 (m, Z2H).
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Mass spectrum (ESI+): m/z 500 (MHY, 100%).

Example 61

(4- (2-Phenoxy-ethoxy) -2-methyl-1,1l-dioxo-2H-
benzo[e] [1,2]thiazin-3~yl) (naphthalen~2~yl}methanone

OPOY
LT
57N

7,
0 %

The compound 1 (100 mg, 0.274 mmol) is dissclved in 0.5
mL of DMEF in presence of potassium carbonate (90 mg,
0.5 mmol) and Z-phenoxyethyl bromide (110 g,
0.55 mmol). The reaction medium is heated in a sealed
tube, to 80°C for 16 hours. The medium is taken up in
ethyl acetate and then washed with water and with a
saturated NaCl solution. The organic phases are
combined, dried on sodium sulfate, filtered and
concentrated. The thereby obtained residue is purified
on a column of 12 g of silica (flow rate 20 mL/min,
gradient of 0 to 10% dichloromethane in heptane), in
order to obtain the compound 61 as a yellow syrup (45
mg,; 34%) .

HPLC: RT = 5.88 min, 98%

*H NMR, dmso-ds, ® (ppm} 2.97 (s, 3H); 3.85-3.87 (m,
2HY; 4.01-4.05 (m, 2H); 6.59 (d, 2H); 6.82 (t, 1H);
7.11 (t, 2H); T7.62 (t, 1H); 7.71 (t, 1H):; 7.83 (t, 1H);
7.88 (t, 1H); 7.91-8.04 (m, 6H); 8.62 (s, 1H).
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Mass spectrum (ESI+): m/z 486 (MH", 100%).

Examgle 62

Methyl 2-(2-methyl-3-{(4-methylbenzoyl)~ 1,l-dioxo-2H-
benzol[e] [1,2] thiazin-4-yloxy} acetate

0O 0
\ g
! S’N\ ‘
/,\\
o)

The compound 62 was synthesized according to the same
procedure as the compound 39 from the compound 3 (300
mg, 0.%1 mmecl) and from methyl glycolate ({(350nl,
4.5 mmol) in order to obtain 300 mg (7%%) of the
desired product as a vellow syrup.

HPLC: RT = £.97 min, 97%

‘HE NMR, dmso-ds, & (ppm): 2.42 (s, 3H); 2.88 (s, 3H);
3.47 (s, 3H); 4.42 (s, 2H): 7.40 (d, 2H,Y:; 7.75-7.98
(m, 6H).

Mass spectrum (ESI+): m/z 402 (MHEY, 100%); 419 (MNHA4",
42%) .
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Examgla 63

{2-Methyl-3- (4-methylbenzoyl}- 1,1l-dioxc-2H-
benzole] [l,21thiazin-4-yloxy)acetic acid

Ho\io

O O
4%
N
//S\\
O

The compound 62 (75 mg, 0.18 mmol) is dissolved in 1 mL
of THF, and lithium hydroxide (IM/H:C, 0.37 mmol) is
added. The reaction medium 1is stirred at room
temperature for Z hours, and then diluted in water and
extracted twice with dichleoromethane. The crganic
prhases are combined, dried on magnesium sulfate,
filtered and concentrated in order to cbtain 22 mg of
the desired product (HPLC: RT = 4.55% min, 97%). The
vield of this operation is 30%.

‘H NMR, dmso~ds, & (ppm) 2.41 (s, 3H); 2.88 (s, 3H);
4.28 (s, 2H): 7.39 (&, 2H); 7.81 {(t, 1H}; 7.85-7.95 (m,
SHY; 12.96 (se, 1H, exch.).

Mass spectrum {(ESI+): m/z 388 (MH", 100%); 405 {MNH4Y,
54%
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Examples 64 to 66

PCT/EP2010/052609

The compound 63 (110 mg, 0.28 mmol) is dissolved in 3

mL. of DMF,

0.472 mmol),

mmol)

hours at room temperature.

Different amines {0.23 mmol),
HOCRT (35 mg, 0.26 mmel) EDCI (

dichloromethane and then washed with 1IN soda,

are added. The reaction medium is stirred for

The medium isg taken up

DIEA (82 ul,
5C mg, 0.26
18

in

water,

and a saturated NaCl solution. The organic phases are

combined,
concentrated.
purified on columns of 12 g of spherical silica

rate 12 mL/min, ¢ to 50% AcOEt in heptane),

dried on magnesium sulfate,

filtered

The thereby obtained residues

obtain the desired products.

R, RZNTO

0 O

~
Za\
O/\o

and

are

(flow

in order o

Ex. R1R2ZN Name of the compounds HPLC iYld gg;i
4
2-({2-methyl-3- {4d~-methylbenzoyl) -
Naphtha- |1l,1-dioxo-2H- 5.45" o
64 len-1-vyl Ilbenzolelfl,2]thiazin-4-yioxy)~-N- 95% 40% 530
{naphthalen-l-yl)acetamide
2-{2~methyl~-3- (4~methylbenzoyl} -
Adamantanll, 1-dioxo-Z2H- 5.90° o
63 ~-1-yl benzolel[1,2lthiazin-4-yloxy)-N-] 99% 12%) 538
fadamantan-1-vl1l)acetamide
2-(Z-methyl-3- (4-methylbenzoyl) -
Adamantan|l, l-dioxo-2H- 5.83" o
66 -2-y1 benzefe] [1,2]thiazin~4~vloxy)~N-| 99% 85%) =38

{adamantan-2-vyli}acetamide
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* “H NMR, dmso-ds, Ex. 64: 2.33 (s, 3H); 2.93 (s, 3H); 4.55
(s, 2H); 7.35 (d, 2H); 7.43-7.55 (m, 4H); 7.76 (&, 1H);:
7.82-7.85 (m, 2H); 7.9:-7.99 (m, 5H); 8.12 (4, 1H); 7.76 (s,
1B, exch). 65: 1.51-1.59 (m, 6H}; 1.71 (s, 6H); 1.54 (s,

5 38y; 2.41(s, 3W); 2.88 (s, 3H); 4.05 (s, 2H); 6.78 (s, 1H);
7.42 (d, 2H); 7.81 (t, 1H); 7.87-7.95 {m, 48); 7.99 (4, 1H).
66: 1.39-1.41 (m, 2H); 1.64-1.77 (m, 12H); 2.41 (s, 3H);
2.88 {s, 3H); 3.65-3.75 (m, 1H); 4.21 (s, 2H); 7.39 (d, 3H);
7.81 (t, 1H); 7.87-7.95 (m, 4H); 8.0 (d, 1H).

10 Example 67

Methyl 2-(2-methyl~3-{4-methylbenzoyl)- 1,1-dioxo-2H-
benzo[e] [1,2]1thiazin-4-yloxy) acetate

/,O\Tio
o 0
e
g

0 %

The compound 1 (1.0 g, 2.74 mmol) is dissolved in 2 mL
15 of DMF in the presence of potassium carbonate (682 mg,
4.1 mmol) and methyl bromoacetate {1.26 ml.,
13.68 mmol). The reaction medium 1s stirred at room
temperature for 5 hours and then the same amount of
methyl bromoacetate is added again. After one night at
20 room temperature, the mixture is taken up in ethyl
acetate and then washed with water and with a saturated
NaCl solution. The organic phases are combined, dried
on  sodium  sulfate, filtered and concentrated. The

thereby obtained residue is purified on a column of
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90 g of silica (flow rate 32 mL/min, gradient of 40 to
100% dichloromethane in heptane), in order to obtain

the compound 67 as a yellow syrup (486 mg; 41%).
HPLC: RT = 5,23 min, £6%

5 “H NMR, dmso-dg, & (ppm) 2.95 (s, 3H); 3.39 (s, 3H);
4.45 (s, 2H); 7.64 (t, 1H); 7.72 (t, 1H); 7.81-7.89 (m,
1H); 7.93 (d, 2H); 7.97 (d, 1H); 7.99-8.11 (m, 4H);
8.66 (s, 1H).

Mass spectrum (ESI+): m/z 438 (MH', 100%).

10 Example 68

2-{Z2-methyl-3-(4-methylbenzoyl} -~ 1,l-dioxo-2H-
benzofe}l[1,2] thiazin-4-yloxy)acetic acid

HO\TiO

@) 0
98
AN
S

The compound 67 (480 myg, 1.1 mmol) is dissolved in
15 THF/water 53:1 mixture (6 mlL) and then treated with LiCH
{103 myg, 4.392 mmol) at room temperature for 15 minutes.
The medium is taken up in ethyl acetate and then washed
with 1IN HCl, water and with a saturated NaCl solution.
The organic phases are combined, dried on  sodium

20 sulfate, filtered and concentrated. The  thereby
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obtained residue is purified on a ccolumn of 30 g of
silica (dichlcromethans/methanol/acetic acid ©5/4.5/0
eluent), 1in order to obtaln the compound 68 as a yellow

foam (321 mg; 69%).

HPLC: RT = 4.86 min, 99%%

“H NMR, dmso-ds, & {ppm) 2.93 (s, 3H); 4.29 (s, 2H);
7.64 (t, 1HY; 7.72 (t, 1B); 7.83 (t, 1H); 7.89-8.09 (m,
TH): 8.66 (s, 1H).

Mass spectrum (EST+): m/z 424 (MH', 100%).

Examples 69 to 71

The compounds €9 to 71 were prepared according to the

following procedure:

The compound 1 (100 mg, 0.23 mmol) is disseclved in 1.5
mL of dichleromethane. Different amines (0.23 mmol},
DIEA (82 ul, 0.472 mmol), HOOBT (35 mg, 0.26 mmol) and
EDCI (50 mg, 0.26 mmol) are added. The reaction mixture
is stirred for 24 hours at room temperature and then
amine in excess 1s added (0.07 mmol) and the medium is

gstirred for a further 5 hours. The medium is taken up
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in dichloromethane and washed with IN soda, water and
with a saturated NaCl solution. The organic phases are
combined, dried on sodium sulfate, filtered and
concentrated. The thereby obtained residues are
purified on columns of 12 g of spherical silica (flow
rate 12 mL/min, 1% of a methanol/ammonia 9:1 mixture in

dichloromethaneg), in  order to obtain the desired

products.
Ex Mass
NR:R, Name of the compounds HPLC (Y1id it
2-{2-Methyl-3-(naphthaleng~2~
carbonyl)~1, 1-dioxo—-2H- 5.267 .
69 < > benzofel {1,2 thiazin-4-yloxy]-1- 9gy | 195 491
piperidin-l-vyl-ethanone
2~ [2-Methyl~3~ (naphthalens-2-
70 M \_~ carbonyl) -1, l-dioxo~2H- 3.937 475 506
\ / benzole] [1,2]thiazin~4~yloxyli-1- 98% -
(4-methyl-piperazin-i-yl)-ethanone
VY l1-({4-Benzyl-piperazin-l-yl}-2-[2-
71 ANEVARRN methyl=-3- (naphthalene-2-carbonyl)- | 4.28' 505 589
¢/ N |1,1-dioxo-2H-benzole]ll,2]thiazin- | 98% ’
""" 4-yvloxy]-ethanone

* “H NMR, dmso-ds, Ex. 69: 1.08-1.31 (m, 6H): 2.87 (t, 2H);
2.95 (s, 3H):; 3.04 (t, 2H); 4.41 (s, 2H); 7.64 (t, 1H); 7.72
(t, 18}; 7.84 {m, 1H); 7.92 (4, 2H); 7.97-8.10 (m, 5H); 8.63
(s, 1H). Ex. 70: 1.85 (t, 2H): 1.22 (t, 2H); 1.95 (s, 3H):
2.924 (broad s, 5H); 3.04 (broad s, 2H}; 4.44 (s, 2H); 7.64
(t, 1#y; 7.72 (t, 1"H}y; 7.84 (m, 1H); 7.92 (m, 2H); 7.97-8.10
(m, 5H); 8.65 (s, 1H). Ex. 71: 1.88 (broad s, Z2H); 1.96
(broad s, 2H); 2.92 (m, 5H); 3.08 {broad s, 2H); 3.22 (s,
Z2HY; 4.42 (s, Z2H); 7.16 {(d, 2H}); 7.21-7.31 {(m, 3H); 7.63 (L,
1HY: 7.72 (v, 1H); 7.82 {m, 1H); 7.78 (m, 2H); 7.97-8.09 (m,
5H); 8.65 (s, 1E).
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Exanmples 72 to 74

The compounds 72 te 74 were synthesized according to
the procedure described for preparing the compound 46,

from the compound 1 and from various acid chlorides.

R
SO0 0
9090
S’N‘\
£y \\
5 © o
Ex . R Name of the compounds HPLC ¥ld Masi
MNH 4
4 - (4~Chloro-phenoxy} ~acetic acid 2-

79 chlorcpheny [methyl -3- (naphthalene-2- 6.02°7 778 551
loxy -lcarbonyl)y - 1,1-dioxo-2H- 54% )
acetyl benzofel [1,2] thiazin-4-yl ester
Naphthalen— (Naphthalen—l—yloxyi-acetlc acid o

73 |1-yloxy- Z2-methyl-3-{naphthalene-2- 6.16 gas| 567
Acetvl carbonyl)— 1,1l-dicxo-2H-benzole] 98%
cety {1,2]thiazin~4-yl ester
Naphthalen- (Naphthalen—A—yloxyzmacetlo acid .

74 [2-yioxy- Z2-methyl-3-{naphthalene-2~ 6.21 832 557
ace; ; carbonyl})~1,l~dioxo-ZH-benzoie] 96%

LY [1,2]thiazin-4-yl ester

* *H NMR, dmso-de, Ex. 72: 3.04 (s, 3H); 4.94 (s, 2H); 6.67
(d, 2H}; 7.07 (d, 2H); 7.64 (v, 1Ey; 7.72 (t, 1Hy; 7.84-7.93
(m, 3H); 8.02 (m, 3H); 8.08 (d, 1H); 8.14 (d, 1H); B.69 (s,
1H} . Ex. 73: 3.05 (s, 3H); 5.10 (s, 2H); 6.59 (d, 1H); 7.12
10 (t, 1H); 7.38-7.41 {(m, 2H); 7.49 (&, 1H); 7.66 {t, 1H); 7.75
(t, 1H); 7.81-7.90 (m, 4H); 7.98 (d, 1H); 8.02-8.08 (m, 4H);
8.13 (d, 1H); 8.72 (s, 1H). Ex. 74: 3.02 (s, 3H); 5.07 (s,
2H); 7.01 (dd, 1H); 7.12 (d, 1H); 7.32-7.41 (m, 2H); 7.57
(d, 1H); 7.63 (t, 1H); 7.70-7.79 (m, 3H}; 7.85-7.94 (m, 3H);
15 8§.02-8.12 (m, 5H); 8.71 (s, 1H).
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Examples 75 and 76

The compounds 75 and 76 were synthesized accerding to
the procedure described for preparing the compound 60,

from the compound 58 and various alcohols.

0
R/’\\J//\\o o)

R "Name of the compounds HPLC |¥Yld.

Ex Mass

(4-[2- (naphthalen-1-
Naphthalen-|yvloxy)ethoxyl~Z-methyl-1,1-dioxo~ | 6.00" 1582
1-y1 2H-benzole] [1,2]thiazin-3-yl) (p- 97% ’
tolyl)methanone

75

500

(d~[2~(4d~chlorophenvyloxy)ethoxy] -
Z-methyl~1l, 1-dioxo-ZH~ 5.87°"
benzo{el] [1,21thiazin-3~-vy1) (p~ 98%
tolylimethanone

4-
76 iChlorophe-
nyl

48%

484

* R NMR, dmsc~-ds, Ex. 75: 2.31 (s, 3H}; 2.90 (s, 3H); 4.10-
4.20 {(m, 4H); €.75 (d, 1H); 7.2%1 (d, 2H); 7.33 (&, 1H):
7.40-7.44 {m, 2H); 7.51 (t, 1H}; 7.78-7.85 {(m, 6H); 7.97 (t,
2H) .Ex. 76: 2.37 (s, 3H); 2.89 (s, 3H); 3.85-3.95 (m, ZH);

10 4.00-4.05 (m, 2H); 6.69 (d, 2H); 7.23 (d, 2H); 7.29 (4, 2H);
7.78=-7.96 {(m, 6H).

Examples 77 and 78

The compounds 77 and 78 were synthesized according to

the procedure described for preparing the compound 34,

15 from the compound 3 and from acetyl chloride and

propanoyl chloride respectively.
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X
R 0O O
¢
N
/S/ ™~
A}
p
Ex R Name of the compounds HPLC d gﬁ;i
. 4

Aoetic acid Z-methyl-3- (4~

77 che—l methylbenzoyl)- 1,1-dioxo-2H- 5982 81%; 389
Y* lbenzolel [1,21thiazin-4~yl ester 2oe
Propancic acid Z-methyl-3~ {4~ T
78 |2thyl methylibenzoyl) - 1,1-dioxo-Z2H- 5.99"/ 88%] 403
benzo{e] [1,2]thiazin-4-yl ester 7
* M1 NMR, dmso-de, Ex. 77: 2.04 (s, 3H); 2.42 (s, 3H);2.98
(s, 3H); 7.42 (4, 2H); 7.76-7.90 {(m, BH); 7.98 {d, 1H). Ex.
7B: 0.86 (t, 3H}; 2.33 (g, 2H0); 2.42 (s, 3H); 2.99 (s, 3H):
T.41 {4, 2Hy; 7.73 {d, 1H"H); 7.79-7.89 (m, 4H); 7.98 {d, L1H).
Examples 79 and 80
The compounds 79 et 80 were synthesized according to
the procedure described for preparing the compound 359,
from the compound 3 and from methanol and ethanol
respectively.
R
o0
AN
57N
N
O
Ex R Name of the compounds HPLC Yid f;;?
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{4-methyloxy-2-methyl-1, 1-dioxo-2H-

79 iMethvl benzol[e] [1,2]thiazin-3-v1) {p- 5'15 58%1 244
98%
tolyl)methanone
{A-ethvyloxy-2-methyl-1, l~dioxo~ZH~ 5 59
B0 |[Ethyl venzolelll, 2} thiazin-3-v1) (p- : 63%] 358

99%

tolyl)methanone

* 'H NMR, dmso-dg Ex. 79: 2.42 (s, 3H); 2.91 (s, 3H); 3.50
(s, 3H); 7.41 (d, 2H); 7.78-7.95 (m, 6H). Ex. 80: 0.93 (t,
3H); 2.41 (s, 3H); 2.90 (s, 3H); 3.73 (g, 2H); 7.40 (d, 2H);
7.78-7.94 (m, 6H).

[4- (2-Bromo-eth A 1,l-dioxo-2H-
i -2-yl-methanone

The compound 1 ({150 mg, 0.41 mmol) is dissolved in
methylethylketone (3 mi) and then treated with
dibromoethane (71 ul, 0.82 mmel} in the presence of
KoCO: (170 mg, 1.02 mmol). The reaction ig heated with
microwave energy in a sealed tube at 130 °C for 4h
30min. The mediuvm is taken up in ethyl acetate and then
washed with water and with a saturated NaCl solution.
The organic phases are combined, dried on sodium
sulfate, filtered and concentrated. The thereby
obtained residue (brown syrup, 197 mg) is directly

engaged into the next reaction.

Example 82

{4-[2- {4-Chloro-phenoxy) -ethoxy] -2-methyl~1,l-dicxo~2H-
benzo{e]l [1,2] thiazin-3-yl}-naphthalen-2-yl-methanone
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Q
/@ \/\O O
) O ) Oe
S/N\\

//\
O\

The compeound 81 (197 mg, 0.41 mmol) 1s dissclved in
methylethylketone (1.5 mL) and then treated with 4-
chlcorophencl (107 ul, 0.82 mmol) in the presence of
KoCO0z (173 mg, 1.04 mmol). The reaction is heated with
microwave energy in a sealed tube at 130°C for 2 hours.
The medium is taken up in ethyl acetate and then washed
with water and with a saturated NaCl soclution. The
organic phases are combined, dried on sodium sulfate,
filtered and concentrated. The thereby obtained residue
ig purified on a column of 12 g of silica (flow rate 12
mL/min, gradient of 10 to 100% dichloromethane 1in
heptane), 1in order to obtain the compound 82 as a

vellow syrup {21 mg; 14%).
HPLC: RT = 6.10 min, 89%

‘H NMR, dmsoc-ds, & {ppm) 2.96 (s, 3H); 3.83 (m, 2H);
3.97 (m, 2H); 6.57 (d, 2H); 7.08 (d, 2H); 7.61 (t, 1H):
7.70 (%, 1H)Y:; 7.83 (t, 1H): 7.89-8.02 (m, 7H); 8.60 (s,
1H) .

Mass spectrum (ESI+): m/z 520 (MHY, 66%).

Example 83



WO 2010/10013% PCT/EP2016/052609

10

15

20

76

Carbonic acid ethyl ester 1-[2-methyl~3~{naphthalene~
2~-gcarbonyl} ~1,i~-dioxo~2H~benzo[e] [1,2]thiazin-~-4-yioxy]-
ethyl ester

0
//“‘o’ﬂ‘o/l\o o)

S000®
s/N\\

0%

The compound 1 (100 mg, 0.27 mmol) is dissclved in DMEF
{1 mL) and then treated with ethyl 2-chloropropanocate
{110 ul, 0.82 mmol) in the presence of X,CO; (91 mg,
0.55 mmol). The reaction is heated in a sealed to 60°C
overnight and then the same amount of ethyl 2-
chloropropancate 1is added and the reaction 1s stirred
for a further 24 hours. The medium 1is taken up intoc
ethyl acetate and then washed with water and with a
saturated NaCl solution. The organic phases are
combined, dried on sodium sulfate, filtered and
concentrated. The thereby ckbtained residue is purified
on a column of 12 g of silica {(flow rate 12 mL/min,
gradient of 25 to E£0% dichloromethane in heptane), in
order to obtain the compound 83 as a yellow syrup (100
mg; 76%).

HPLC: RT = 5.55 min, 927%

*H NMR, dmso-ds, & (ppm) 0.94 (t, 3H): 1.25 (d, 23H);
2.94 (s, 3H); 3.80-3.93 ({(m, 2H); 5.99 (g, 1H); 7.65 (t,
IH); 7.73 (t, 1H); 7.85 (m, 1H); 7.90 (&, 2H)y; 7.97 {d,
1H); 8.01-8.11 (m, 4H); 8.69 (s, 1H).

Mass spectrum (ESI+): m/z 504 (MNa®, 100%).
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Example 84

[2-Methyl-1,l-dioxo-4- {2~-piperidin-l-yl-ethoxy)-1,2~
dihydro-2H~benzoie] [1,2] thiazin~3~yl] ~naphthalen-2-yl-

methanone

The compound 1 (100 mg, 0.27 mmol) is dissoclved in
methylethylketone (0.5 mlL) and then treated with 1-(Z2-
chloroethyl)piperidine (252 mg, 1.37 wmmol) in  the
pregsence of K.CTOs; (159 mg, 0.9%6 mmol). The reaction 1is
heated to 80°C overnight. The medium is further taken
up with ethyl acetate and then washed with water and
with a saturated NaCl golution. The organic phases aze
combined, dried on sodium sulfate, filtered and
concentrated. The thereby obtained residue 1is purified
on a 12 g silica column (flow rate 12 mL/min,
dichloromethane/MeCH/NH,OH  8%/09/01), in  order to
obtain the compcund 84 as a yellow syrup (50 mg; 43%).

EPLC: RT = 4.17 min, 922%

'"H NMR, dmso-ds, & (ppm): 1.21 (broad s, 6H); 1.99
{brcad s, 4H}; 2.19 (t, 2H); 2.98 (s, 3H); 3.72 (t,
ZHy; .64 (v, 1Hy; 7.72 (v, 1HY; 7.83 {t, 1H); 7.90 (t,
1HY; 7.97 (d, 1H); 8.01-8.11 (m, 5H); 8.66 (s, 1H).



WO 2016/100139 PCT/EP2010/052609

10

15

78

Mass spectrum (ESI+): m/z 477 (MH', 100%).

Examples 85 to 96

The compounds 835 to 96 were synthesized according to

the following procedure:

The compounds 13, 15, or 17 (100 mg) are dissolved
under an inert atmosphere in 2 mL of dichleoromethane in
the presence or triethylamine (6 eqg.) and then treated
with wvaricus acid chlorides (4 eqg.) at 0°C. The
reaction mixtures are stirred for 2 hours at 0°C and
then at room temperature Ifor 20 hours. The media are
taken up in ethyl acetate and then washed with water
and with a saturated NaCl solution., The organic phases
are combined, dried on sodium sulfate, filtered and
concentrated. The thereby obtained residues are
purified on a column of 12 g of silica (flow rate 12
ml/min, gradient of 0 te 20% ethyl acetate in heptane),

in order to obtain the expected compounds.

R1
o o o0
~
Rz
57
Iy
0" %
Mass
E
® R1 R2 Name of the compounds HPLC YldhﬁF/M
* | Na'
. 4~Chloro~benzecic acid 5-chloro-2-
5- methyl-3- {naphthalense-2- 6.437
85 ihlompbe“y C1 lcarbonyl) -1, 1-dioxo~2H- 96 |47%) 293
benzolel[1,21thiazin-4-vl ester
86 |Cyclohexyl Cyclohexanecarboxylic acid 5- 6.50"]26%1 527
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5- |chloro-2Z-methyl-3- (naphthalene-2-| 98%
Cl |carbonyl) -1, 1-dioxo-Z2H-
henzole]ll,2]thiazin~4d-yl ester
Benzolc acid 5-chloro-Z-methyl-3-
. 5~ |{naphthalene~2~carbonyl)-1,1- 6.11" N
87 Phenyl C1 |dioxo-2B-benzole] [1,2]thiazin-4- | 923 |0°%| 522
yl ester
- 4~Chloro-benzoic acid 6-fluoro-2-
6-F|methyl-3- (naphthalene-2- 6.307 o
88 ghloroPhe“Y carbonyl) -1, 1-dioxo-2H- o5 |40%) 939
benzole]l {1l,2]thiazin-4-yl ester
Cyclohexanecarboxylic acld 6-
. &-Flflucre -2-methyl-3-{naphthalene- |6.307 5 .
89 |Cyclohexyl 2-carbonyl) -1, 1-dioxo- 2H- o975 |72 0t
benzole] [1,2]thiazin~4~yl ester
Benzoic acid 6-flucro -Z-methvyl-
6-F|3~ (naphthalene~Z~carbonyl}) -1, 1- 5.907 . A
90 Fhenyl dioxo-2H-benzole] [1,2]thiazin-4~ | 94g [°0F] 503
vl ester
4- 4-Chloro-benzoic acid 7-fluoro-2-
T-Fimethyl-3- {naphthalene~-2- 5.20" o
91 ihloropheny carbonyl) -1, 1~dioxo~2FH~ ogy |80%) 939
benzole][1l,2]thiazin~4-yl ester
Cyclohexanecarboxylic acid 7-
T-Flfluoro -Z-methyl-3- (naphthalene- |6.377 o
92|Cyclohexyl Z-carbonyl)-1,1-dioxo~-2H~ 98% 19%) 511
benzofe]il,Zlthiazin-4-y1l ester
Benzoic acid 7-fluoro -Z-methyli-
7-Fi3- (naphthalene-2-carbonyl)-1,1~ 5.917 B
93|Phenyl Gioxo-2H-benzole] [1,2] thiazin-4- | 938 |°7%] 903
vl ester
Aeoetic acid 7-fluoro ~Z-methyl-3-
7-F}{naphthalene-2-carbonyl)-1,1- 5.467 o
94 |Methyl dioxo-2H-benzole] {1,2]thiazin-4- | 978 |%4%] 448
vl ester
Phenoxzy-acetic acid 7-fluoro -~2-
95 Phenoxymeth | 7-Flmethyl-3- (naphthalene-2- 5.897 503 520
vyl carbonyl) -1, 1-dioxo-2H- 92% °
benzole}lll,2ithiazin-4-vl ester
4-Cl— {4~-Chloro~phenoxy) -acetic acid 7-
T-Flflucore -Z-methyl~-3~ (naphthalene~ [6.10" o
96 p?enoxymeth o-carbonyl) -1, 1-dioxo-2H~ 933 |18%] 274
Y benzoielfl,21thiazin-4-yl ester
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Examples 97 to 104

PCT/EP2010/652609

The compounds 87 to 104 were synthesized according to

the procedure used for preparing examples 56 to 58 from

the compound 13, 15, or 17 and from corresponding alkyl

5 icdides or sulfates.

0

oK

o)
AN
S/N\
o)

a\}

Ex.

R1

Name of the compounds

HPLC

Yid

Mass
MH'/MNH4*

87

Ethyl

{5-Chlorc—4-ethouy-Z-methyl-
1, 1~di

oxo-ZH-benzole] [1,2]1thiazin
-3-yl) —naphthalen-Z-yl-
methanone

5.617
97%

1i%

428

98

Propvi

(5~-Chloro-4-propoxy-2-
methyl-1,1-cdi
oxo-ZH-penzo{e]l [1,2]thiazin
~3-yl}-naphthalen-2-yl-
methancne

6.02°"

44%

eg

Methyl

(6-Fluoro-4-methoxy-2-
methyl-1,1-di
oxo-2H-benzelel 1,2 thiazin
-3-vi)-—naphthalen-2-y1-
methancone

34%

398

100

Ethyl

?
fz]

{(6-Flugro-4d-ethoxy-2Z~methyl-
1,1-di

oxo-ZH-henzole] [1l,2]thiazin
-3-yl}~naphthalen-2-vi-
mathanone

5.727
97%

52

o

429

101

Propyl

(6-Fluorc-4-propoxy-2-
methyl-1, 1-di
oxo-ZH-benzo{e] [1,2]thiazin
~3-y1l}-naphthalen-2-vyi-
methanone-

5.827
27%

426

102

Methyl

(7-Flucro—-4-methoxy-2-
methyl-1,1-di

oxo=~Z2H-bhenzolel{l,21thiazin

5.56
97%

398
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~3-yl})-naphthalen—2-yi-
methancne
{(7-Flucro-4-ethoxy-Z2-methyl-
7-F  {1,1-di R
103 Ethyl oxo-2H-benzole] [1,21thiazin 559 47% 412
~3=y1) -naphthalen-2-vyi- ’
methanone
{(7-Fluoro-4-propoxy-2-
7-F methyl-1,1-di 5 ag7
104 | Propyl oxo-2ZH-benzole]l [1,21thiazin 58% 52% 420
-3-yl)-naphthalen-2-yi-
nethancone

Example 105

[7-Fluoro-2-methyl-3- (naphthalene~2~carbonyl)-1,1~
dioxo-2H-benzole] [1,2] thiazin-4-yloxy] ~acetic acid
5 methyl ester

9080®
E 57N

o
0 %

The compound 105 was synthesized according to the
procedure used for preparing example 67 from the

10 compound 17 (1 g, 2.61 mmel). The product is obtained
as a yellow syrup (810 mg; 68%).

HPLC: RT = 5.37 min, %5%

‘H NMR, dmso-ds, & (ppm): 2.95 (s, 3H); 3.40 (s, 3H);
4.45 (s, 2HY; 7.64 (t, 1H); 7.70 {t, 1H); 7.80 {(dt,
15 1H); 7.91 (dd, 1H); 7.99-8.10 {(m, S5H); 8.65 (s, 1H).
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Mass spectrum (ESI+): m/z 456 (MH", 100%).

Example 106

[7-Fluoro~2-methyl-3- (naphthalene~2~carbonyl)-1,1-
dioxo-ZH-benzo[e] [1,2]thiazin-4-yloxy]-acetic acid
5 methyl ester

The compound 106 was synthesized according to the

procedure used for preparing example 68 from the

compound 105 (528 mg, 1.31 mmol). The product 1is
10 cbtained as a beige powder {262 mg; 45%).

HPLC: RT = 4.82 min, 97%

Mass spectrum (ESI+): m/z 442 (MH', 100%).

Examples 107 to 109

The compounds 107 to 102 were synthesized according to
15  the procedure used for preparing examples 69 to 71 from

the compound 106 and the corresponding amines.
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Y1 M
Ex, NR:R; Name of the compounds HPLC d ;;s
2-[7-Fluoro-2-methyl-3~
(naphthalene~Z2~carbonyl)-1,1- 5.40" o
107 N< > dioxo-2H-benzo[e] [1,2]thiazin-4-y | 91 |o4%| 202
loxyl-i-piperidin-l-yl-ethanone
2= [7-Fluoro-2=~mathyl-3-
N {naphthalene-Z-carbcnyl) -1, 1~ ,
108 N N—- |dioxo-2H-benzolel{l,2]thiazin~-4- 3922 67% 524
n/ yloxy]-1- (4-methyl-piperazin-1- ;
yl}-ethanonse
1-{4-Benzvyi-piperazin-1-yi)-2-{7~-
Mo N fluoro—Z-methyl-3-(naphthalene-2- i 357
109 e Iﬁ—\ carhonyl}~1, 1-dioxo~2H~ "ési £9% 600
N benzo (el [1, 2] thiazin-4-~vyloxy]~ v
ethanone
* 'H NMR, dmso-de, Ex. 107: 1.09-1.14 (m, 4H); 1.31 (m, 2H);
5 2.87 {t, ZH); 2.95 {s, 3H); 3.05 (t, 2HY; 4.41 (s, 2H); 7.64
{(t, 1H}; 7.72 (£, 1H); 7.7% (dt, 1H); 7.89 {(dd, 1H); 7.929-
8.10 (m, 5H); 8.64 (s, 1H). Ex. 108: 1.86 (t, 2H); 1.92 (t,
2H); 1.96 (s, 3Hy; 2.92-2.85 {(m, SH); 3.05 (t, 2H); 4.44 (s,
2HYy; 7.64 (%, 1H); T7.7Z (t, 1H); 7.79 (dt, 1#H); 7.90 (dd,
10 1HY; 7.98-8.10 {m, 5H); B.64 (s, 1H). Ex. 109: 1,20 (broad
s, 2H); 1.97 (breoad s, 2H); 2.92 (broad s, 2H); 2.95 {s,
3HY: 3.09 {(broad s, 2H); 3.22 (s, 2Hy; 4.43 (s, ZH); 7.16
{(d, 21)y; 7.21~7.31 {m, 23H); 7.64 (t, 1H); 7.72 (v, 1H); 7T.8C
{dt, 1H); 7.80 {(dd, 1H); 7.98-8.09 (m, 5H); 8.64 (s, 1H).
15 Example 110
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84

Benzenesulfonic acid 7-fluoro-2-methyl-3- (naphthalene-
2—-carbonyl) -1 ,1-dioxo~2H-benzo[e] [1,2]thiazin-4~y]l

ester

The compound 17 (200 mg, 0.52 mmol) is dissolved In
dichloromethane (2 mL) and then treated at 0°C with
benzene sulfonvl chloride (67 1l, 0.52 mmol) in the
presence of EtsN (145 pl, 1.04 mmol). The reaction is
stirred from (0°C to room temperature for 4 hours and
then the medium is taken up 1in dichloromethane and
washed with water and with a saturated NaCl solution.
The organic phases are combined, dried on nagnesium
sulfate, filtered and concentrated. The thereby
obtained residue 1s purified on a column of 12 g of
silica (fleow rate 12 mL/min, gradient of 20 to 50%
dichlorcomethane in heptane), in order to c¢btain the

compound 110 as a cream-colored powder (177 mg; 65%).

BPLC: RT = 5.72 min, 94%

‘H ONMR, dmeo-ds, & {ppm): 2.98 (s, 2H); 7.40 (t, 2H);
7.54~7.61 (m, 4H)Y; 7.66 (t, 1H}; 7.75 (m, 2H); 7.84-
7.90 (m, 2H); 8.04-8.09 (m, 3H):; 8.57 (s, 1H).

Mass spectrum (ESI+): m/z 541 (MNHY, 100%).
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Examples 111 to 117

The compounds 111 to 117 were synthesized according to
the procedure used for preparing example 110 from the

compound 1 or 17 and the corresponding sulfonyl

o)
R2 \\s/’o
™0 0
O ) OO
N
R4 57 ™~

5
o’y

5 chlorides.

Yld| Mass

Ex. R1 R2 Name of the compounds HPLC ME* /MNa*

Benzenesulfonic acid 2Z-
methyl-3- (naphthalene-2- 5. 597

111 H H carbonyl) -1, 1-dioxo~2H- ég% 1% 506
benzolel [1,2]thiazin-4-vyl

aester

4-Chloro-benzenesulfonic
acid Z-methvl-3-

{(naphthalene-2-carbonyl) - 5.84r
112} = CL 14, 1-dioxo- 26~ 99%
benzole] [1,Z]thiazin~4~-y1
ester

894% 5490

4-Methyl-benzenesulfonic
acid Z-methyl—-3-

{naphthalene-2-carbonyl) -~ 5.74"
113) = Me 4 1-aioxo-2H- 995
benzo{e] {1,2]thiazin-4-vy1
ester

93% 520

4-Cyano-benzenesulfonic acid
2-methyl~3- {(naphthalene-2-
114 H N carbonyl)-1,1-dioxo~2H~
benzole] [1,2]thiazin-4~yl
ester

o
Sel
o0

531

4-Chloro-benzenesulfonic
acid 7-fluoro-Z-methyi-3- 5 06 558
115 B Cl (naphthalene-Z-carbonyl} - 569 55% £30

1,1-dioxo-2H-benzole] [1,2] :
thiazin-4-v1 ester
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R6

116

4-Methvl-benzenesulfonic
acid 7-fluoro-Z-methyi-3- 5 ggr
B Me (naphthalene-2-carbonyl) ~ é7% 59%
1, l-dioxo-ZH-benzofel [1,2]

thiazin-4-yl ester

538
560

117

4-Cyano-benzenesulfonic acid
T-fluoro~2-methyli-3-

F CN {naphthalene~Z-carbonvyl) -
1,1-dioxo-ZH-benzolel [1,2]

5.597 549
97% 571

w
[e)
=14

thiazin-4-yl ester

10

15

Example 118

(4~-Hydroxy~2-methyl-7-piperidin-1-yl~1,l-dioxo-2H -
benzo[e] [1,2]thiazin-3-yl}~naphthalen-2-yl-methanone

OH

‘ / O
S%

The compound 17 (200 mg, 0.52 mmol) is dissclved in
DMSC (2 mL) in the presence of K;CO0; (144 mg, 1.04 mmol)

and then treated at room femperature with piperidine

(154 ul, 1.56 mmol). The reaction is stirred at 100°C

for 20 hours and then the medium is taken up in ethyi

acetate and washed with water and with a saturated NaCl

solution. The organic phases are combined, dried on

magnesium sulfate, filtered and concentrated. The

thereby cobtained residue 1s purified on a column of 12

g of silica {(flow rate 12 mL/min, gradient of 0§ to 50%

ethyl acetate in heptane) Iin order to obtain the

compound 118 as a vellow powder (22 mg; 9.5%).
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87

HEPLC: RT = 6.39 min, 90%

'"H NMR, dmso-dg, & (ppm): 1.64 {(broad s, 6H); 2.63 (s,
3H); 3.57 (oroad s, 4H); 7.22 (d, 1H); 7.34 (dd, 1H);
7.65-7.70 (m, 2H); 7.96 (d, 1H); 8.03 (d, 1H); 8.09-
8.11 (m, 3H); 8.62 (s, 1H).

@

Mass spectrum (ESI+): m/z 449 (MH", 100

[

).

Examples 119 toc 121

The compounds 119 to 121 were synthesired according to

the progedure used for preparing example 118 from the

compound 17 and the corresponding amines.

Ok 0
3
N
~
R,R,N 045*0\\
Ext NR:R Name of the HPLC Yld| Mass
: v compounds .| MEY/MeE

(7T-Dimethylamino-4-
hydroxy-Z-methyl-1,1-
dioxo—-ZH- 5.86"
o 2
119 e benzole] [1,2]thiazin- | 1003 |>°°| 49°
3-vyl)-naphthalen~2-vyl-
methanone

{(4-Hydroxy-Z-methyl-7-
pyrrolidin~l-vl-1i,1-

N dioxo~2H- 6.18" 125 =
120 \ / benzole] [1,2]thiazin- | 100% |*o°| 437
3-yl)-naphthalen-2-y1l-
methanone
/N [4-Hydroxy-Z2-methyl-7- .
121 N Nf(4~phenyl~piperazin-1- 6.18 93% 524

94%

/ v1)-1,1l~dioxo-2H~
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15

88

benzo{e]l [1l,2]thiazin-
3-yi]-naphthalen-2-yl-
methancne

Example 122

{7-tertButyl-4-hydroxy-2-methyi-1,1l~dioxo~2H~
benzofel [1,2]thiazin-3-y1l) (naphthalen-2-ylymethanone

The compound 122 was synthesized from 2-methyl-5-
tertbutylbenzenesulfonyl chloride according to the same
seguence of steps involved 1in preparing the compound
17. The compound is obtained as a yellow solid with an
cverall vield of 10%.

HPLC: RT = 6,33 min, 95%

'H NMR, dmso-de¢, & (ppm): 1.38 (s, 9H); 2.65 (s, 3H);
T.66 (¢, 1Hy; 7.2 {t, 1H); 7.88 (s, 1H); 8.05% (d, 2H);
8.12~8.17 {(m, 4H); 8.65 (s, 1H); 15.89 (s, 1H, exch).

Mass spectrum (ESI+)Y: m/z 422 (MH", 100%).

Examples 123 to 130
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The

saccharine

compounds

and

R2

123

89

= Ar

Lo 130 were

from corresponding

PCT/EP2010/05260%

synthesized

from

2~-bromo-1-

arylethanones according to the same =zegquence of steps

5 described for preparing the ccmpound 1 (for 123, 125,
127 and 128) from the compound 8 (for 124 and 126) and
from the compound 17 (for 129 and 130)
Mass
Ex.! R1 | R2 Axr Name of the compounds | HPLC |Y1d.'| mu*/M-
H
(4~-hydroxy-2-methyl-1,1-
| 3edm  dioxonZH- o 5.887 | . |38z s
123 ] Me H jdickhlorophe benzolelll,2]thiazin=3~ . 650%
99% 384
nyl y1y (3,4~
dichlorophenyl)methanone
(4-hydroxy-Z-ethyi-1, 1-
3,4~ dioxo-ZH- s
124| Bt | H |dichlorophe |benzole][1,2]thiazin-3- |°:97" ] gaz | 398 &
99% 398
nyl vi) (3,4~
dichlorophenvl)methanone
(4-hydroxy-Z-methyl-1, 1~
dioxo~2H~
fur —_ . r
125| Me | n |PEREOIMEANT o ole]l[1,2]thiazin-3- |°7 - | 683 | 356
2-v1 . _ 99%
yl) (benzofuran-2-
yl)methanone
{d-hydroxy-2-ethyi-1,1-
dioxo—-2H- .
126 e | [PEMOTIE  henaote) (1, 2 thiazin-3- |2 08 [ 63k | 370
Y y1) (benzofuran=-2- e
yvi)methancone
{4-Hydroxy-Z2~mathyl-1,1~
5,6,7,8- dicxo—-2H~
tetrahydroe- |benzoiel [1,2]thiazin~3~ 6.047 o
127 Me i naphthalen~ |yl -{5,6,7,8-tetrahvdro- 100% 6u% 370
2=yl naphthalen-2-ylj-
methanone
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55,8,8~ (4-Hydroxy-Z-methyl-1,1-
tetramethyl [dioxo-2H-
-5,6, benzole] [1,21thiazin~-3~ 6 667
128 | Me B 7, 8- y1)-{(5,5,8,8-tetramethyl- 1609 70% 426
tetrahydro-15,6,7,8~tetrahvydro-
naphthalen- |naphthalen-2-yl1)-
2=yl methanone
{(7-Fluoro-4-hydroxy—-2-
5,6,7,8- |methyl-1,1l-dioxo-Z2H~
tetrahydro~- [benzole]l [1,2]thiazin-3- 6.1l4r .
128) Me | B | hthalen-|yl)-(5,6,7,8-tetranydro- | 955 | ©8% | 366
2-vyl naphthalen-2-y1)-
methanone
5,5,8,8~ {7-Fluorc—-4-hydroxy-2-
tetramethyl jmethyli-1, l-dioxo-2H-
-5,6, benzolel[l,2lthiazin-3- 6. 757
130 Me F 7,8- v1y-{(5,5,8,8-tetramethvyl- é39 80% 442
tetrahydro~ 15, 6,7, 8~tetrahydro- ¢
naphthalen- inaphthalen-2-yl} -
2-vi methanone

10

15

20

P overall yield for the 3 steps.

* 'H NMR, dmso-de, Ex. 123: 2.68 (s, 3H); 7.95 (d, 1H); 7.98-
8.00 (m, 4H); 8.16 {4, 1H); 8.19%-8.21 (m, 1H); 14.93 {s, 1H,
exch). Ex. 124: 0.55 {t, 3H}; 3.1e (g, 2H); 7.22 (4, 1H);
7.97-7.98 (m, 4H); 8.16 (d, 1H); 8.19-8.20 (m, 1H}; 14.77
(s, 1H, exch). Ex. Ezé: 2.98 (s, 38); 7.43 (=, 1H); 7.62
(dt, 1E); 7.80 (d, iH}; 7.89-8.04 (m, 4H); 8.20 (se, 1H);
8.34 (s, 1iH); 15.56 (se, exch., 1H). Ex. 126: 0.67 (t, 3H);
3.57 (g, ZH); 7.43 (t, 1H); 7.63 {(dt, 1H); 7.80 (d, 1H}:
7.96-8.18 (m, 4H); 8.20 (se, 1H}); 8.31 (s, 1H}; 15.33 (se,
exch., 1H). Ex. 127: 1.78 (s, 4H); 2.64 (s, 3H;; Z.81 (s,
4H); 7.30C {d, 1#H); 7.45 {s, 1H); 7.86 (d, 1H); 7.98 {(m, 3H);
8.18-8.21 (m, 1H}; 15.75 (s, 1H). Ex. 128: 1.30 (d, 12H);
1.70 (s, 4H); 2.84 (s, 3H); 7.58 (d, 1M); 7.78 (4, 1H); 7.898
{m, 3H}; 8.18-8.21 (m, iH); 8.25 (d, 1H}; 1i5.62 (s, 1H). Ex.
igg: 1.77 (broad s, 4H):; 2.67 (s, 3H); 2.80 {(broad s, 4H);
7.23 {broad s, 1H); 7.60-7.85 {(m, 4H); 8.21 (m, 1H); 15.85
(s, 1H). Bx. 130: 1.28 (d, 12H); 1.69 (s, 4H); 2.65 (s, 3H);
7.51 (d, 1Hy; 7.66 (d, 1H); 7.88 f{m, 2H); 8.08 (broad s,
1HY; 8.21 (g, 1H}; 15.65 (s, 1H).
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Examples 131 to 143

oH O
IS R1
N
>s{ TRz
2\
O o

The compounds 131 to 143 were synthesized from saccharine and from the
5 corresponding 2-bromo-1-arylethanones according to the same sequence of steps
described for preparing the compound 1 (R2 = Me) or the compound § (R2 = Et).

Ex. R1 R2 Name of the compounds | HPLC |Yld.'| MH'
(2, 3~Dinhydro-benzofuran-
S5-yl)-{4-hydrony-2-
methyl-1,1-dioxo-1,2- 5.597 o
131 A©f> e [ ioa | 24% | 358
© benzolel [1l,2]thiazin~3~
yvi)-methanone
(2, 3-Dihvdro~-benzofuran-
S5-y1) - (4d-hydroxy~2~ethyl- 5 750
132 Et 1,1-dioxe-1,2-dihydro-2H- 589 23% 372
o) benzolel{1,2]thiazin-3- ‘
y1}~methanone
Benzoll,3]dioxol-5-yl-{4-
o hydroxy-2-
methyl-1,l1-dioxo~1, 2~ 5.507 o
133 &©:O> Me | imyaror o bos | 34% | 360
benzole] {1l,2]thiazin~3~
vi)-methanone
Benzo[l,3]dioxol~5~-yl-{4-
o hydroxy-—2-
ethyl-1,1-dioxo-1,2- 5.667 o
134 O> Bt |dinhydro-2H- g7 | 24F | 74
benzolel{l,2}thiazin~3~
yv1)-methancne
{2,3~-Dihydro-
benzo[l,4]dioxin~6~-yl)
0 —{4-hydroxy-2-methyl-1,1- 5. 537
135 :] Me dioxo~1,2~ é6% 45% 374
0 dihydro-2H-

benzole] [1,2]thiazin-3-
v1)-methanone
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136

206

Et

{2,3~Dihydro-
benzo[l,4]dioxin-6-yl)

- {(d-hydroxy-2-ethyl-1,1-
dioxo-1, 2~

dihydro—-ZH-
benzolel[l,2]1thiazin~3~
v1}-methanocone

5.687
99%

388

137

Me

Benzo [blthiophen-5-yi- {4-
hydroxy-2-
methyl~1,l1-dioxo-1,2~
dihydro-2H-
benzolelil,2lthiazin-3-
vi}~methanone

5.56 21

o]

372

138

Me

Benzecfuran-5-yvi- {4-
hydroxy-2-methyl-1,1~
dioxo-1,2- dihydro-2H~
benzolelil,2]thiazin~3~
yv1i)~methancne

356

139

Me

{4-Hydroxy-2-methyl-1,1-
dioxo-1,2~dihydro~2H~
benzolel [1,2ithiazin-3~
vl)y—-{l-methyl-1H-
benzoimidazol-5-yl) -~
methanone

8]
o

370

140

Me

Benzo [blthiophen-2-vy1- (4-
hydroxy-2-
methyl-1,1-dioxc-1, 2~
dihydro-2H-
benzolelll,2ithiazin-3-
vi)~methanone

5.89°

995 48%

372

141

Me

(é~tert-Butyl-phenyl)- (4-
hydroxy=-2-
methyl-1l,l1-dioxo-1,2~-
dihydro-2H-

benzoie] {1,2]thiazin~3~
y1)-meéthanone

6.97" 1 ...
939%™

372

142

Me

{3-Bromo-phenyl) - (4~
hydroxy-Z2-methyl-1,1-
dioxo-1, 2-dihydro-ZH-
benzolel{l,21thiazin-~3-
vi}~methanone

6,477

99%-Mc 57%

394/39

6

143

=
=

Me

3-{4-Hydroxy-Z-methyl-
1,1-dioxo-1,2-dihydro-2H-
benzolel[1,2]thiazine -3-

carbonyl}-benzonitrile

5.847

93%** 37%

358

' Overall yield for the 3 steps.
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" 'H NMR, dmso-ds, Ex. 131: 2.68 (s, 3H); 3.33 (m, 2H); 4.69
(b, 2Hy; 7.02 (4, IHy; 7.97-7.98 (m, 3H};8.02 (s, 1H)Y; &.08
(dd, 1M}, 8.18~8.20 (m, 1H); 16.03 (s, 1H, exch). Ex. 132:
0.55 (v, 3H); 3.18 (g, 2H); 3.28-3.34 (m, 2H); 4.69 (t, 2H);
5 7.00 (d, 1H); 7.94-7.88 {(m, 4H}; 8.03 (4, 1H); 8.17-8.19 (m,
1#y; 15.77 (s, 1H, exch). Ex. 133: 2.6% (s, 3H); 6.21 (s,
2HY; 7.19 (8, 1By; 7.56 (d, 1iHy; 7.82 (dd, 1H); 7.96-7.9%9%
{m, 3H); 8.18-8.20 (m, 1H); 15.66 (s, 1H, exch). Ex. 134:
0.56 {t, 3"H); 3.18 (g, 2H); 6.20 (s, 2H); 7.18 {4, 1H); 7.53
10 (g, 1m); 7.77 (dd, 1H); 7.%4~7.96 (m, 3H); 8.17-8.19 (m,
13y 15.39 (s, 1H, exch). Ex. 135: 0.55 {(t, 3H); 3.18 (g,
ZHY; 4.33 (b, ZH); 4.37 (t, 2H)}; 7.09 (d, 1H); 7.64 (d, 18);
7.67 (dd, 1H); 7.94-7.96 (m, 3H); 8.17-8.1°2 (m, 1H); 15.55
(s, 1H, exch}. Ex. 136: 0.55 (t, 3H); 3.18 (g, 2H); 4.33 (t,
15 2Hy; 4.37 (&, Z2Hy; 7.09 ({d, 1H}; 7.64 (d, 1H); 7.67 {dd,
1#7)y; 7.24-7.9¢ (m, 3H); 8.17-8.19 (m, 1H); 15.55 (s, 14,
exch). Ex. 137: 2.65 (s, 3#H); 7.69 (d, 1H}; 7.%96 (4, 1H):
7.98-8.00 (m, 3H); B8.07 (4, 1H); 8.21-8.23 (m, 1H); 8.28 (4,
1H); 8.60 (s, 1lH); 15.69 (s, 1H, exch). Ex. 138: 2.64 (s,
20 3H); 7.22 (4, 1IH); 7.86 (4, 1Hy; 7.98-8.00 (m, 3H); 8.09%
(ad, 1H); €.1% (d, 1H); 8.21-8.45 (m, 1H); 8.45 (s, 1H):
15.71 (s, 1H, exch). Ex. 139: 2.63 (s, 3H); 3.92 (s, 3H);
7.81 (d, 1H); 7.98-8.05 (m, 4H); 8.20-8.23 (m, 1H); 8.32 (s,
1H): 8.52 (s, 1H); 15.87 (s, 1H, exch). E=x. lﬁg: 2.97 (s,
25  3H); 7.53 (t, 1H); 7.61 {t, 1H); 8.00-8.02 (m, 3H); 8.17~
8.22 (m, 3H); 8.67 (s, 1H); 15.70 (s, 1H, exch). Ex. 1l41:
1.34 (s, 9H), 2.66 (s, 3H); 7.66 (4, 2H); 7.98-8.00 (m, 3H);
8.06 (d, 2Hy; 8.18-8.21 (m, 1H); 15.71 (s, 1H, exch). Ex.
142: 2,65 (s, 3H); 7.60 (t, 1H); 7.80 (d, 1H); 7.95-8.05 (m,
30 4H); 8&.11 {s, 1H): 8.19 (broad s, 1H); 15.06 (s, 1H, exch).
Ex. 143: 2.65 (s, 3Hy; 7.84 {t, 1H); 7.95-8.00 (m, 3H);
B.15-8.21 (m, 2H); 8.28-8.31 {m , 2H); 14.86 (broad s, 1H,

exch) .

" ¥Pridge column
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Examples 144 to 146

~ R1
/N\
4§h
G ‘o

The compounds 144 to 146 were gynthesized from
gaccharine and from the c¢orresponding Z-bromo-1-
arvlethanones according to the same sequence of steps

described for the preparation of the compound 1.

The Z-bromo-l-arvliethanones were prepared by
bromination of the corresponding arhylethanones,
according to the procedure described for preparing the
compound 144A: 1-(3,4-dimethylphenyl)ethanone (2.5 g,
16.9 mmol) is dissolved under a nitrogen atmosphere in
42 mL of THF at room temperature. Trifluocrcacetic acid
(1.5 mL, 16.9 mmol) is added followed by pyridinium
tribromide (6.5 g, 20.2 mmel). The solution turns
vermilion zred and a white precipitate gradually
appears. After three Thours of stirring at room
temperature, the reaction is neutralized by adding 50
mL of water, and then extracted with 100 mL of ethyl
acetate. The organic phase ig washed with 40 mL of a
saturated CuS0; solution, 40 mL of a saturated NaCl
solution, and then dried on magnesium sulfate, filtered
and concentrated under reduced pressure. The regsidue is
purified on a column of 130 of silica with a gradient
of 0% to 5% ethyl acetate in heptane in order to cbtain
two katches of 2-bromo-1-(3,4-dimethyl-phenyl)-ethanone
(144a, 57%).

Batch 1: 1.25 gy HPLC: RT = 4.90 min, 90%.
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Batch 2: 1.90 g; HPLC: RT = 4,90 min, 70%.

. (v1)-(4-trifluoromethyl-phenyl) -
F methanone

. R1 Name of the compounds HPLC |Y1d4.'| MH+
{3,4-Dimethyvi-phenyl) - (4-hvydroxy-
Z2-methyl-1, 1-dicoxo-1,2-dihydro-2H- | 5.627 o
144 ’(t::lz benzole] [1,2]thiazin-3-yl) - a9y | 27F | 34¢
methanone
g (4-Hydroxy-2-methyl-1,1-dioxo~1, 2=
dihydro-ZH-benzole] {1,2]thiazin-3- | 6.56¢’ o
145 ’(I::]/l<F v1)-(3-triflucrcmethyl-phenyl) - gogr | 23% | 384
mathanone
(4~-Hydroxy-2Z-methyl-1,l-dioxo-1,2-
i o - R r
116 /a[:lﬁ<F dihydro-2H-benzo(e] [1,2]thiazin-3 %.6%* 17¢ 384

*Overall yvield for the 4 steps.

*

*H NMR, dmso-ds, Ex. 144: 2.33 (s, 3H); 2.34 (s, 3H); 2.63
(s, 3H}; 7.40 (4, IH); 7.82 (s, 1H}; 7.80 (d, iH); 7.98-8.00

5 (m, 3H); 8.18-8.21 (m, 1H); 15.73 (s, 1H, exch). Ex. 145:
2.65 (s, 3HY; 7.89% (t, 1H); 8.00-8.01 {m, 3H); 8.08 (d, 1H);
8.20-8.22 (m, 1#); 8.30 (broad s, 2ZH} , 15.00 (brcad s, 1H,
exchj. Ex. 146: 2.64 (s, 3H); 8.00-8.03 (m, 5H); 8.17-8.21
{m, 3H); 15.06 {broad s, 1H, exch).

10 " XBridge column.

Example 147

Adamantan-2-yl- (4~hydroxy-2-methyl-1,1-dioxo-1,2-
dihydro-2H-benzole] [1,2] thiazin~3~yl}-methanone
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Example 147A - Adamantane-Z-carbonitrile.

Adamantanone (2.5 g, 16.6 mmol) is dissolved under an

5 nitrogen atmosphere under 58 ml of 1,2~dimethoxyethane
(DME)} in the presence of ethancl (1.7 mlL) and of ToesMIC
(4.22 g, 21.6 mmcl). The reaction medium is cooled with
an ice bath. Potassium tert-butvlate (5.72 g, 51 mmocl)
is slowly added, while maintaining the temperature of

10 the reaction medium between 2°C and 11°C. The reaction
is stirred fro 30 minutes between 5°C and 12°C before
being brought back to room temperature and stirring is
continued for 2 hours. The reaction medium is filtered
and the white precipitate 1s rinsed with DME. The

15 filtrate is concentrated. The thereby obtained residue
is purified on silica (5% ethyl acetatse in heptane), in
order to obtain the compound 147A as a white solid
{2.38 g, 88%).

'H O ONMR, dmso-ds, & (pom): 1.65-1.95 (m, 12 H); 2.07
20 (broad s, Z2H): 3.14 (broad s, 1H).

Mass spectrum (ESI+): m/z 162 (MHT, 20%) ; 194
(MH" ., MeOH, 100%).

Example 147B -~ l-Adamantan-2-yl-ethanone.
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The compound 147A (4.63 g, 28.7 mmol) is dissolved
under a nitrogen atmosphere in 61 ml of ether, and then
cooled with an ice bath. Methyllithium (27 mL, 1.6 M /
Et0, 43 mmol) is added dreopwise while maintaining the
reaction medium between 5°C and 12°C. As soon as the
addition 1g¢ finished, the c¢old bath is removed and
stirring ig continues for 30 minutes at room
temperature. The reaction medium is then neutralized
with 46 ml of water. The organic phase 1ls recovered,
dried on magnesium sulfate, dried and concentrated
under reduced pressure. The residue 1is taken up in 28
mlL of acetone and 28 mL of 6N HCl, and then refluxed
for heating for 80 minutes. The acetone is then
evaporated and the residual aqueous phase is extracted
twice with ethyl acetate. The organic phagses are
combined, dried on magnesium sulfate, filtered and
concentrated. The thereby obtained residue is purified
on oa column of 90 g of silica (32 mL / min, 6% ethyl
acetLate 1in heptane), in order to obtain the compound
147B as a yellow solid (3.66 g, 71%).

'H NMR, dmso-de, & (ppm): 1.45-1.55 (m, 2H); 1.65-1.90
(m, 10H); 2.09 (s, 3H); 2.29 (brcad s, 2H); 2.54 (broad
s, 1H).

Mass spectrum (ESI+): m/z 179 (MH', 100%).

Example 147C ~ l-Adamantan-Z-vl-Z-bromo-ethanone.

The compound 147B (500 mg, 2.8 mmel) is dissolved in
8.6 mL of methancl under a nitrogen atmosphere, and
then cecoled to 0°C. Bromine ({151 ul, 2.9%94 mmol) is
siowly added. The reaction medium is stirred for 1h

40min at 0°C and then neutralized with water and
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extracted twice with ethyl acetate. The organic phases
are combinsd, dried on magnesium sulfate, filtersed and
concentrated. The thereby obtained residue is purified
cn a celumn of 35 g of gilica (20 ml. / min, gradient of
0% to 15% ethyl acetate in heptane in 25 minutes), in
order to obtain the compound 147C (1.37 g, 85%).

'H NMR, dmso-dg, (ppm): 1.5-1.6 (m, Z2H); 1.65-1.%0 (m,
10H); 2.38 (breoad s, 2H); 2.86 (broad s, 1H):; 4.45 (s,
2H) .

Example 147 - Adamantan-2-yl-{4-hydroxy-Z2-methyl-1,1-
dioxo-1,2-dihydro-Z2H-benzo{e] [1,21thiazin~3~vyl) -
mefhanone.

The compound 147 was synthesized from saccharin and
from the compound 1l47C according to the same sequence
of steps described for preparing the compound 1 with a
vield of 11% for the three steps.

White so0lid

EPLC: RT = 6£.28 min, 97%

'H NMR, dmso-ds, & (ppm): 1.54-1.61 (m, 2H); 1.68-1.93
(m, 8H); 2.05-2.25 (m, 2H); 2.36 (broad s, 2H)Y; 2.89
(s, 3H); 3.27 (s, 1H)y; 7.93-7.96 {(m, 3H); 8.08-8.11 (m,
1H),; 15.22 {s, 1H, exch).

Mass spectrum (ESI~): m/z 372 (M-H", 100%).

Example 148
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Chroman-6-yl- (4-hydroxy-2-methyl~1,1~dioxo~1,2~
dihydro-ZH-benzo[e] [1,2]thiazin-3-yl)-methanone

oH O
~
N
N
¢SQ O
O O

Example 148A -~ Chromane

4d-chromancne (5.0 g, 33.7 mmol) i3 dissolved in 102 mL
of THF under a nitrogen atmosphere. BF:.0Et: (12.8 mnml,
161 mmol) is added at room temperature and sodium
cyanocborohydride (4.33 g, 67.4 mmcl) is added slowly
{violent reaction). The thereby obtalned white
suspension is heated to 65°C of 18 hours, and then
neutralized with water. The reaction mixture is
extracted twice with ethyl acetate. The organic phases
are combined, successively washed with a saturated
NaHBCO; sclution and a saturated NaCl solution, and then
dried on magnesium sulfate, filtered and concentrated
under reduced pressure. The thereby obitained residue is
purified on silica (gradient of 0% to 50%
dichloromethane in heptane, and then 10% ethyl acetate
in heptane), in order to obtain the partly purified
compound 148A (3.34 g, 61%).

HPFLC: RT = 4.56 min, 83%

[

"H NMR, dmso-ds, & (ppm): 1.91 (g, 2H); 2.72 (t, 2H);
4.11 (t, 2H); 6.70 {(d, 1H); 6.80 (t, 1B); 7.0-7.05 (m,
2H) .
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Example 148B ~ 1-Chroman-6-yl-ethancne

Chromane {4.64 ¢, 29.4 mmol) is dissclved in 30 ml of
anhydrous dichloromethane {DCHM) under a nitrogen
atmosphere. The reaction medium is cooled to -30°C, and
then a cold solution (-10°C) of ethanoyl chloride (4.75
mL, 67 mmol) in 20 mlL of anhydrous DCM is added within
5 minutes. The mixture is stirred for 45 min at -15°C,
and then poursed over a mixture of 100 g of ice and 50
ml of ceoncentrated HCl and extracted three times with
DCM. The organic phases are combined, dried on
magnesium sulfate, filtered and concentrated under
reduced pressure. The thereby obtained residue is
purified on a column of 120 g of silica {(gradient of 0%
to 20% EtOAc in heptane in 60 minutes), in order to
obtain two batches of compound 148B (70%).

Batch 1: 2.25 g; HPLC: RT = 4,09 min, 96.56%.

"M ONMR, dmso-de,d (opm): 1.93 (g, 2H); 2.49% (s, 3H):
2.79 (t, 2H); 4.21 (t, 2H); 6.81 (&, 1H); 7.65-7.75 (m,
2H) .

Mass spectrum (ESI+): m/z 177 (MH", 100%).

Batch 2: 1.79 g; HPLC: RT = 4.09 min, 81%,

Example 148C ~ Z-Bromo-l-chroman-é-~yl-ethancne

The compcound 148C was synthesized from the compound
148B according to the procedure for preparing the
compound l44A, with a yield of 65%.



WO 2010/100139 PCT/EP2016/052609

10

15

20

101

HPLC: RT = 4,59 min, 74

N

'H NMR, dmso-ds, (ppm) : 1.95 (g, 2HY; 2.80 (&, 2H);
4.20 {t, 2HY; 4.80 (s, 2H); 6.85 {(d, 1H); 7.70-7.85 (m,
2H) .

Example 148 ~ Chroman-6-vl-(4-hydroxy-2-methyl-1, 1~
dioxo-1,2-dihydro-2H-benzole] [1,2]thiazin-3-v1)-

methanone.

The compound 148 was aynthesized from saccharin and
from the compound 148C according tc the same sequence
of steps described for preparing the compound 1, with

an overall yield of 36%.

HPLC: RT = 5.4

(93]
=
’—l "
w3
WO
(e 4]
o

'HONMR, dmso-de, & (ppm): 1.98 (t, 2H); 2.69 (s, 3H);
2.84 (t, 2H); 4.27 (t, 2H); 6.96 (4, 1H):; 7.89 (s, 1H);
7.97-8.02 (m, 4H):; 8.17-8.18 (m, 1H); 16.02 (s, 1H,

exch) .

Mass spectrum (ESI+): m/z 372 (MH™, 100%).

Example 149

(4~-Chloro~3~trifluoromethyl-phenyl) - (4-hydroxy-2-
methyl-1,1l-dioxo~-1,2~dihydro-2H-benzo{e] {1,2] thiazin~3-
yl) -methanone
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Example 149A - 1-{(4-Chicro-3-trifluoromethyl-phenvl)-

ethancl

d-chloro-3-triflucromethyl-benzaldehyde (6.12 g, 29.7
mmol) 1s dissolved in 124 ml of THF under a nitrogen
atmogphere. The reaction medium 1is cooled to -78°C
before adding dropwise MeMgRr (13 mbL, 3M / Zt,0, 38.5
mmol), and then stirred for a further 2 hours at this
low temperature, and finally neutralized by adding 60
ml of a saturated NH.Cl solution. The reaction medium
lg extracted ifwice with ethyl acetate. The organic
vhases are combined, washed with a saturated NaCl
solution, and then dried on magnesium sulfate, filtered
and concentrated under reduced pressure. The thereby
ocbtained residue ig purified on a column of 120 g of
silica (92 mL / min; gradient of 0% to 35% ethyl
acetate in heptane in 40 min), in order to obtain the
compound 149A (5.71 g, 62%).

HPLC: RT = 5.71 min, 28% (colonne XBridge)

‘H NMR, dmso-dg, & (ppm): 1.33 {(d, 3H); 4.81 (guintet,
1HY; 5.46 (d, 1H, exch); 7.60-7.69 (m, 2H); 7.81 (s,
1H) .

Example 149B -~ 1-({4-Chlcoro-3-trifluoromethyl-phenvl)-

ethanone
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The compound 149A (2.62 g, 11.7 mmol) is dissolved in
53 mL of DCM in the presence of 3.8 g of celite. PCC
{3.77 ¢, 17.5 mmol) 1is added at room temperature and
the reaction medium is stirred overnight before being
filtered. The <filtrate 1is concentrated under reduced
pressure, The thereby obtained regidue isg purified on a
column of 80 g of gilica {32 mL / min, gradient of 0%
to 30% EtOAc in heptane in 26 minutes), in order to
obtain the compound 149B (Z2.27 g, 87%).

HPLC: RT = 5.84 min, 97% {(colonne XBridge)

*H NMR, dmso-de, & (ppm): 2.865 (s, 3H); 7.92 (d, 1H):
8.22-8.27 (m, 2H).

Example 149C - Z2-Bromo~l-{4~chloro-3-trifluocromethyl-

phenyl)-ethanone

The compound 148C was synthesized from the compound
148B according to the procedure for preparing the
compound 144A, with a vield of 66%.

HPLC: RT = 6.18 min, 85% (colonne XBridge)

'H NMR, dmso~dg, & (ppm): 5.05 (s, 2H); 7.96 (d, 1H):
8.28 {d, 1H); 8.34 (s, 1H).

Example 149 -~ (4-Chloro~-3-triflucromethyl-phenyl) - (4-

hydroxy-2-methyl-1, I-dioxo-1,2-dihydro-2H~

benzolel [1,2]thiazin-3-yv1) -methanone.

The compound 149 was synthesized from saccharin and

from the compound 149C according to the same sequence
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of steps described for preparing the compound 1, with
an overall vield of 20%.

HPLC: RT = 6.71 min, 9%9% (XBridge column)

' NMR, dmso-ds, (ppm): 2.68 (s, 3H)Y; 7.98-8.04 (m,
4HY; 8.18-8.21 {m, 1H}; 8.29 (4, 1), 8.40 i{s, 1H):
14.82 (s, 1H, exch).

Mass spectrum (ESI-): m/z 416 (M-H", 100%), 418 (M-H",
25%) .

Example 150

(7-Bromo-4-hydroxy-2-methyl-1,l~dioxo~1,2-dihydro-2H-
benzol[e] [1,2]thiazin-3-yl)-naphthalen-2-yl-methanone

Br

TN

Example 150A —~ 4-Bromo-Z2-sulfamoyl~benzoic acid

S5-bromo-2-methyl-kbenzenesulfonamide (2.5 g, 9.8% mmol)
is dissolved in 62 mL of soda (5% in water). The
reaction 1s heated to 100°C and XKMnQ, {6.43 g, 25 mmol)}
is gradually added within 15 minutes. Heating is
continued for 140 minutes. The reaction medium is
cooled to room temperature and then filtered. The pH of
the filtrate is brought back to 1.2 with a concentrated

ECl scluticon, and then filtered. The precipitate 1is
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ringed with ethyl acetate., The two phases of the
filtrate are geparated and the aguecus phase iz
extracted once with ethyl acetate. The organic phases
are collected, dried on magnesium sulfate, filtered and
concentrated under reduced pressure, in order to obtain
the compound 150A (1.64 g, 58%).

HPLC: RT = 0.29 min, 99.5%

' WMR, dmso-ds, & (pepm): 7.35 (s, 2H, exch); 7.67 (d,
1HY; 7.91 (d, 1H); 8.08 (s, 1H); 13.83 (broad s, 1H,

exch) .

Mass spectrum {(ESI-): m/z 278 (M-H™, 100%); 280 (M-H",
87%) .

Example 150B - ¢c-Bromo-1, 1-dioxo-1,2-dihydro-2H~
benzo[diisothiazol-3-one

The compound 150A (1.59 g, 5.56 mmol) is dissolved in 6
mL of concentrated sulfuric acid at room temperature
and the reaction medium is stirred for 3 hours hefore
being poured over ice. The suspension ig filtered., The
precipitate is rinsed three times with water, and then
dried for 24 hours at 50°C and in vacuc. The compound
150B (1.323 g, 89%) is obtained as a white solid.

HPLC: RT = 3,16 min, 96%

‘H NMR, dmso-ds, & {ppm): 7.85 {d, 1H); 8.08 (d, 1H);
§.48 (s, 1H).



WO 2010/100139 PCT/EP2010/052609

10

15

106
Mass spectrum (ESI-): m/z 260 (M-H~, 100%); 262 (M-H,
94%) ,
Example 150 - (7-Bromo-4~hydroxy-2-methyl-1,1-dioxo-

1,2-dihvdro-2H-benzolel [1,2] thiazin-3-vyl)-naphthalen-
Z2-vl-methanone.

The compound 150 was synthesized from the compound 150B
and from Z-bromo-1-{naphthalen-Z-yljethanone according
to the same sequence o©of steps described for preparing
the compound 1, with an overall yield of 355%.

HPLC: RT = 6.14 min, 97%

'H ONMR, dmso-de, & (ppm): 2.68 (=, 3H)Y; 7.66 (t, 1H);
7.93 (&, 1H); 8.04-8.15 (m, B5H); 8.19-8.22 (m, 2H):
8.65 (=, IHY; 15.38 (s, 1H, exch}.

Mass spectrum {(ESI+): m/z 444 (MH', 100%); 446 (MH,
99%) .

Example 151

{7-Chloro-4-hydroxy-2-methyl-1,l~dicoxo~1,2~dihydro-2H-
benzole] [1,2] thiazin~-3~yl)-naphthalen-2-yl-methanone

OH O
T OO
N
cl Y
o’ o

BN
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Example 151A - 6~Chlcoro~1,1l-dioxo-1,2-dihydro-2H-

benzo[dlisothiazol-3-one

Methyl Z-aminc-4-chlorcbenzoate (5 g, 26.% mmol) is
heated in 18 mi of HC1 (20% in water) until complete
dissolution, and then cooled to 0°C. A solution of
NaN0O; (1.85 g, 26.9 mmol) in 4.5 mL of water i1s added
dropwise while maintaining the temperature between 2°C
and 6°C. The reaction medium is then stirred for 1 hour
at room temperature. In a second flask, about 15 g of
502 gas is bubbled in 22 mL of acetic acid and 2.3 nL
of water at 0°C. CuCl (666 mg, 6.7 mmol) is then added.
The first reaction medium is then added to this blue~
green solution between 1°C and 3°C. Gas evolvement is
observed; Stirring at low temperature is continued for
45 minutes hefore removing the cold bath, and then the
reaction medium is poured over 100 g of ice and
extracted three times with ethyl acetate. The organic
phases are collected, washed with a saturated NaHCOs
solution, dried on magnesium sulfate, filtered and
concentrated under reduced pressure. The residue 1is
taken up inte 5 mL of THF at 0°C and 2.8 mL of a
concentrated ammonia solution are added slowly. The
cold bath 1s remeved and stirring is continued for 1
hour. The reaction medium is concentrated, taken up
with a saturated NaHCOs;, solution, washed once with
ather, and then brought back to pH=1 with a
concentrated HC1 solution. The formed precipitate is
filtered, rinsed with water and dried under reduced
pressure at 50°C in order to obtain the compound 151A
(896 mg, 15%).

HPLC: RT = 2,07 min, 99%
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‘H NMR, dmso-ds, & (ppm): 7.94 (broad d, 2HE); 8.38 (s,
iH) .

Mass spectrum (ESI-): m/z 216 (M-H', 100%); 218 (M~H,
32%).

Example 151 - {(7-Chloro-4-hydroxy-Z-methyl-1,i-dioxo-
1,2-dihydro~ZH~benzoie] [1,2] thiazin-3-vyl)-naphthalen-
2-yl-methanone

The compound 151 was synthesized from the compound 151A
and from Z2-bromo-1-(naphthalen-2~yl)ethanone according
to the same sequence of steps described for preparing
the compound 1, with an coverall yield of 39%.

HPLC: RT = 6.13 min, 95%

'H NMR, dmso-ds, & (ppm): 2.68 (s, 3H); 7.66 (t, 1H);
7.74 (t, 1H); 8.03-8.16 (m, 6H); 8.21 (4, 1H); 8.65 (s,
IHY; 15.41 ({se, 1H, exch).

Mass spectrum (ESI-): m/z 398 (M-H", 100%); 400 (M-E",
32%).

Example 152

(4-Hydroxy-2,7~dimethyl-1,l~dioxo-1,2-dihydro-2H-
benzole] [1,2] thiazin-3-yl) -naphthalen-2-yl-methanone
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Example 152A — 2-Cyano-S-methyl-benzenesulfonamide

Z-amino-4-methyl-benzenitrile (2.5 g, 18.% mmol) is
heated in 12 mL of HCL (20% in water) until complete
dissoluticn), and then cooled to 0°C. A sclution of
NaNO; (1.3 g, 18.9 mmol) in 3.2 mlL of water is added
dropwise while maintaining the temperature between 2°C
and €°C. The reaction medium is then stirrved for 1 hour
at room temperature. In a second flask, about 15.7 g of
S0O; gas is bubbled in 15 mL of acetic acid and 1.6 mlL
of water at 0°C. CuCl (468 mg, 4.7 mmol) is then added.
The first reaction medium is then added to this blue-
green solution between 1°C and 3 °C. Gas evolvement is
observed., Stirring at low temperature is continued for
45 minutes before removing the cold bath, and then the
reaction mixture is poured over 70 g of ice and
extracted three times with a mixture of Z0% methanol in
DCM. The organic phases are collected, washed with a
saturated NaHCC; golution, dried on magnesium sulfate,
filtered and concentrated under reduced pressure. The
residue is taken up into 5 mL of TEF at 0°C and 2.8 mlL
of a concentrated ammenia solution are added slowly.
The cold bath i1s removed and stirring iz continued for
1 hour, The reaction medium 1s concentrated, taken up
with & saturated NaHCO3; solution, washed once with
ether, and then brought back toe pH=1 with &
concentrated HC1 solution. The formed precipitate 1is

filtered, rinsed with water and dried under reduced
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pressure at 50°C in order to obtain the compound 152A
(800 my, 21%).

HPLC: RT = 3,67 min, 29% (colonne XRBridge)

'H NMR, dmso-de, 3 (ppm): 7.61 {4, 1H); 7.77 (s, 1H);
7.99 (d, 1H); 8.77 (brecad =z, Z2H).

Mass spectrum (ESI+): m/z 197 (MH", 100%).

Example 152B - 4-Methyl-~2-~sulfamoyl-benzoic acid

The compound 152A (620 mg, 3.15 mmol) is dissoclved in
7.5 mL of KOH (30% in water) and 530 ul of hydrogen
peroxide (30% in water). The reaction wmedium 1s
refluxed with heating for 4 hours, and then cooled to
room temperature, Dbrought back to pH=1l with a
concentrated HCl soluticn and extracised three times
with a mixture of 20% wmethancl in DCM. The organic
phases are collected, dried on magnesium sulfate,
filtered and concentrated under reduced pressure, in

order to obtain the compound 1852B (428 g, 60%).

HPLC: RT = 4.11 min, 95% (coclonne XBridge)

'H NMR, dmso-ds, & {ppm): 2.41 (s, 3H); 7.19 (broad s,
2H, exch); 7.48 (d, 1H); 7.65 (d, 1H); 7.77 (s, 1H);
12.5-14.5% (broad =, 1H, exch).

Mass spectrum (ESI-): m/z 214 (M-H", 100%).
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Example 152C - b~Methyli~1,1l~dioxo~1,2~dihydro-2H-

benzoldlisothiazol-3-one

The compound 152B (428 mg, 1.94 mmol) is dissolved in 3
ml, of concentrated sulfuric acid at room temperature.
The reaction mixture 1is stirred for 2 hours and then
poured over lce and filtered. The precipitate is
abundantly rinsed with water and then dried in order to

obtain the compound 152C (352 mg, 93%) as a pink solid.

HPLC: RT = 4.00 min, 96% (XBridge column)

'H NMR, dmso-de, & (ppm): 7.74 (4, 1H); 7.89 (d, 1H):
g.00 (s, 1H).

Mass spectrum (ESI-): m/z 196 (M-H™, 100%).

Example 152 - {4-Hydroxy-2, 7-dimethyl-1, 1-dioxo-1,2-
dihydro-2H-benzcia] [1,21thiazin-3-yl)-naphthalen-2-y1-

methanone

The compound 152 was synthesized from the compound 152C
and from Z2-bromc-1l-(naphthalen-2-yijethanone according
te the same secuence ¢f steps described for preparing
the compound 1, with an overall vield of 21%.

HPLC: RT = 6.87 min, 98% (XBridge column)

'H ONMR, dmso-dg, & (ppm): 2.55 (s, 3H); 2.64 (s, 3H);:
7.66 (£, 1H); 7.72 (t, 1H); 7.80 (4, 1H); 7.84 (s, 1H):
8.05 (d, 1H); 8.11-8.11 (m, 4H); 8.67 (s, 1H): 15.75
(s, 1H, exch).
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Mass spectrum (APCI+): m/z 38C (MH", 24%).

Example 153

Biphenyl-3-yl-{4-hydroxy-2-methyl-1,1l-dioxo~1,2~
dihydro-2H-benzo[e] [1,2]thiazin-3-yl) -methanone

OH 0O

s7 ™~

0

Example 153 - Biphenyl-3-vi-(4-hydroxy-2-methyl-1,1-
dioxo-1,2-dihydro-2H-benzolel [1, 2] thiazin-3-vl)-

methanone

The compound 142 (200 mg, 0.5 mmol) is dissclved under
an inert atmosphere in 1.1 ml of acetone and 1.2 mL of
water in the presence of benzene boronic acid (68 mg,
0.55 mmol), of potassium carbonate (175 mg, 1.27 mmcl)
and palladium acetate (5 mg, 0.02 mmol). The reaction
mizxture is heated to 85°C for 1 hour and 30 minutes and
then brought back to room temperature, diluted with
water and extracted three times with DCM. The aorganic
phages are combilned, dried on magnesium sulfate,
filtered and concentrated under reduced pressure. The
thereby obtained residue is purified on a column of 12
g of silica with DCM, in order to chtain the compcund
153 (141 myg, 68%).

HPLC: RT = 7,07 min, 96% (cclonne XBridge)
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'H NMR, dmso-ds, & (ppm): 2.68 (s, 3H): 7.44 (t, 1H);
7.53 (t, Z2HY; 7.e9-7.76 {m, 3H); 7.97-8.04 (m, bHH);
8.21 {broad s, 1H); 8.31 (s, 1H); 15.36 (broad s, 1H,

exch) .

5 Mass sgpectrum (ESI-): m/z 390 (M~H", 100%).

Examples 154 to 169

OH ©
R
\ g
. R i
/s
o’ %

The compounds 154 to 169 were synthesized from the compound 142 and from
various boronic acids according to the same method described for preparing the
10 compound 153

Ex. R Name of the compounds gprc™ | Y14 m)
{2'~Flucro~biphenyl-3-y1l)~ (4~
hydrony-Z-methyl-1i,1-dioxc-1,2- 5.80° 5

154 dﬁ][::} dihydro-ZH-benzolel[1,2]thiazin- 95, 8% 27% 404

F 3-yl) ~methanone
. {(3"-Flucro-biphenyl-3-v1)~ (&~
hydroxy-Z-nethyl-1,1-dicxo-1, 2~ 6.9237 o

155 dihydro-2H-benzole] [1,2]thiazin~ | 98.2% | ©6%| 408
3~ylj)-methanone
(4"-rluoro-biphenyl-3-yl)~ {4~
hydroxy-Z2-methyl-1,l-dioxo-1,2- 6.92' o

156 j(T:::l\ dihydro-ZH-benzole] [1,21thiazin- 898 .7% 64% 408

F |3-yl)-methanone
{2'-Choro-biphenyl-3-vyl)-(4-
hydroxy~2-methyl-1,1-dioxo-1,2- 6.92f o
157 f@ dihydro-2H-benzo[e] [1,2]thiazin~ | 94.8% 11% | 1426
¢ 3-y1l) -methanone
y (3'-Choro-biphenyl-3-y1}-(4-
“ hydroxy-2-methyl-1,1~dioxo~1,2~ 718
r 7 * o

158 O dihydro-ZH-benzolfe]l [1,2]thlazin- 98% 58% | (426)

3~vl) ~methanone
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# (4" -Choro-biphenyl-3-v1)- {4~
hydroxy-Z-methyl-1, 1-dioxc-1,2- 7.227 o
153 O dihydro-2H-benzofe] [1,2]thiazin- 57.9% 67% | (428)
€ 13-yl) -methanone
(2'-Methyl=biphenyi-3-v1)-(4-
hydroxy-2-methvl-1,1l-dioxo~1,2~ 7.087 o

160 /(I:%] dihydro-ZH-benzole] [1,2]thiazin~ 98.4% 61% 404
3-yl)-methanone
(3'-Methyl-biphenyl-3-vyl)~- (4~
hydroxy-2-methyl-1,1l-dioxo-1,2~ 7.157 o

16l Jﬁ\[:::(/- dihydro~ZH-benzole] [1,2]thiazin- 99.6% 60% 404
3-yl)-methancne
(4'-Methyl-biphenyl-3-yl)- (4~
hydroxy-2-methyl-1,1-dioxo-1, 2- 7.16” o

162 J(T:::j\\ dihydro~2H-benzole] [1,2]thiazin- 899.5% 10% 404
3-yl}-methancone
(2'-Methoxy-biphenyl-3-y1l}-{4-
hydroxy-2-methyl-1,1-diexo~1,2~ 6.857 o

163 \f%I::j dihydro-Z2H-benzclel [1l,2] thiazin~ 100% 69% 420

© 2-yli-methanone
o (3" ~Methoxy~biphenyl-3~-vy1)-{4-

164 ~ jhydroxy-Z-methyl-1,l-dicxo-1,2- £.86" 535 220
dihydro~2H-benzofe] [1,21thiazin~ 98.5% ’
3-yl)-methanone
{4"~Methoxy-biphenyl-3-v1)-{4-
hydroxy-Z-methyl-1,i-dioxo~-1,2~- 6.837 o

165 @/ dinydro-2H-benzoie] [1,2]thiazin- | 99.5% | 27| %20

0 3-vyl)~methanone
F {4-Hydroxy-Z-methyl-1, l-dioxo~
F ll,2-dihydro-2H- 7 170

166 £ jbenzolelll,2]lthiazin-3-y1;-(3'- 9% 53 45% | 458
triflucromethyl-biphenyl-3-yl) - cE
methanone
(4-Hydroxy~2-methyl-1,1l-dioxo-
1,2-dihydro-2H- 7 9o

167 s |benzole]l [1,2]thiazin-3-y1)-(4'~ 9é 35 44% 458

F ltrifluoromethyl-biphenyl-3-yl) - o
F nethanone
N 3'—{4-Hydrory-2-methyl-1,1-dioxo-
1,2-dihydro-2H- 0.577 o

168 ®/ benzole] [1,2]thiazine-3- 99.55 | 20F L 413
carbonyl) ~biphenyi-3-carbenitrile
3'-{4-Hydroxy-Z2-methyl~1, 1-dioxoc-
1,2-dihvdre-20- 6.577 " ‘=

169  |penzole][1,21thiazine-3- 97.1% | OPF| P2

SN |carbonyl) ~biphenyl-d-carbonitrile
* 'H NMR, dmso-ds, Ex. 154: 2.68 (s, 3H); 7.35-7.41 {(m, 2H);
7T.47-7.52 {m, 1H); 7.62 {(t, L1H):; T.75 {t, 1H); 7.89 (4, 1H):;
7.29-8.01 (m, 3H); 8.08 (4, 1E); 8.21-8.22 (m, 1H); 8.26 (s,
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1Hy; 15.41 ({(broad s, exch, 1H). Ex. 155: 2.67 (s, 3H); 7.Z8
{(t, IH}; 7.55-7.6%1 {m, 3H); 7.74 (t, 1H); 8.00-8.06 (m, 5H);
8.21-8.23 (m, IH); 8.32 (s, 1H); 15.26 (broad s, exch, 1H).
Ex. 156: 2.67 {s, 3H); 7.37 {(t, 2#); 7.72 {t, 1H); 7.77-7.80
{m, 2H)}; 7.99-8.05 {m, 5H); 8.20-8.23 {(m, 1H)}; 8.27 (s, 1H);
15.32 {(broad s, exch, 1H). E=x. lﬁl: 2.68 (s, 3HY; 7.45-7.50
{( m, 3H); 7.63-7.65 (m, 1H); 7.71-7.74 (m, 2H); 7.97-7.99
(m, 3H): 8.03 {4, 1IH); 8.15 (s, 1H); 8.19-8.20 (m, 1H};
15.41 (broad s, exch, 1H). Ex. 158: 2.67 (s, 3H); 7.51 (4,
iHy; 7.57 {t, 1H); 7T.72-7.76 (e, ZH); 7.81 (4, 1H}; 7.98-
8.07 (m, 3H); 8.21-8.23 {m, 1H); 8.31 (s, 1H); 15.26 (brcad
s, exch, IM). Ex. 159: 2.67 (s, 3ZH); 7.59 (d, 2H); 7.72-7.78
(e, 3H); 7.99-8.02 (m, 4H); 8.06 {d, 1H); 8.20-8.23 (m, 1H};
8.28 (s, 1H}; 15.30 (broad s, exch, 1#H). Ex. 160: Z.32 (s,
3y 2.68 (s, 3H); 7.27-7.38 (m, 4H): 7.67-7.73 (m, Z2H};
7.98-8.04 {(m, 5H); 8.20-8.22 {m, 1H); 15.45 (broad s, exch,
1H) . Ex. 161: 2.41 (s, 3H); 2.67 {(s, 3H); 7.25 (d, 1H); 7.41
(t, 1H); 7.53 (4, 1H); 7.56 (s, 1H); 7.71 (¢, 1H); 7.98-8.03
{m, SH); 8.21-8.23 (m, 1H); 8.32 {s, 1H); 15.35 {(broad s,
1H, exch). Ex. 162: 2.37 (s, 3H); 2.67 (s, 3H); 7.34 (d,
ZHY; 7.63 {d, 2Hy; 7.70 (t, 1H); 7.97-8.01 {m, 5H); 8.20-
8.21 (m, 1H); 8.30 (s, 1H); 15.37 {(broad s, 1H, exch). Ex.
163: 2.70 (s, 3H); 3.83 (s, 3H); 7.09 (t, 1IH); 7.18 (d, 1H);
T.35-7.44 {(m, 2H); 7.67 {(t, 1H); 7.79 (4, 1H); 7.97-8.01 (m,
4H); 8.19-8.23 {m, 1H}; 8.2%2 (s, 1H); 15.58 (broad s, 1H,
exch). Ex. 164: 2.68 (s, 3H); 3.86 (s, 3H); 7.00 (dd, 1H};
7.27 s, 1H); 7T.31 (d, 1H); 7.44 (t, 1®y; 7.72 {(t, 1H):
7.96-8.03 {m, O5H); 8.1%9-8.24 {(m, 1H); 8.37 (s, 1H); 15.32
{broad s, 1H, exch). Ex. éég: 2.67 (s, 3H); 3.82 {s, 3H);
7.09 {d, ZH); 7.66-7.71 {m, 3H); 7.94-8.02 {m, BH); B.19-
8.23 (m, 1Hy; 8.28 (s, 1H); 15.38 (broad s, 1H, exch). Ex.
166: 2.66 (s, 3H); 7.74-7.83 (m, 3H); 7.97-8.12 (m, T7H):
8.19~8.24 {m, 1H); 8.37 (s, 1H); 15.22 (broad s, 1H, exch).
Ex., 167: 2.68 (s, 3H}; 7.78 (t, 1H); 7.89 (d, 2H); 7.95-8.02
(m, 5H); 8.08-8.13 (m, 2H); 8.19-8.24 {(m, 1H}); 8.34 (s, 1H):
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15.27 (broad s, 1H, exch). Ex. 168: Z.67 (s, 3H); 7.73 (4,
iHy; 7.78 (d, 1H):; 7.%1 (d, 1H); 8.00 (broad s, 3H); 8.07-
§.10 (m, 3H); 8.1%-8.25 (m, 2H); B8.32 (s, 1H); 15.23 (broad
s, 1H, exch}. Ex, 168: 2.67 (s, 3H); 7.78 (t, 1H); 7.24-8.03

5 {m, 7TH); 8.08-8.12 {(m, 2H); 8.19-8.23 (m, 1H); 8.33 (s, 1H):
1i5.23 (broad s, 1H, exch).

" XBridge column.

Example 170

(4-Hydroxy-T-methanesulfonyl-2-methyl-1l,l~dioxo-1,2-
10 dihydro-2H-benzole] {1,2] thiazin-3-yl1}-naphthalen-2-yl-

methanone

OH

O
O ™~ ‘
N
\S S/ ~

% e
0" o’ "o

Example 170 - (4-Bydroxy-7-methanesulfonyl=-2-mathyl-
l,1~dioxo-1,2~dihydro~-2H-benzole] [1,2]thiazin-3-vyvl}~-
15 naphthalen-2-vl-methanone

The compound 170 was synthesized from 5~
methanesulfonyl-2-methyl-benzenssulfonyl chloride
according to the same sequence of steps described for

preparing the compound 17, with an overall yield of 7%.

20 HPLC: RT = 5.43 min, 97%
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'H NMR, dmso-ds, & (ppm): 2.71 (s, 3H); 3.47 (s, 3H);
7.67 {(t, 1H); 7.73 (t, 1H); 8.05-8.15 (m, 4H); 7.42-
8.49 (m, 3H); 8.67 (s, 1H); 14.76 {se, 1H, exch).

Mass spectrum {E3T4+): m/z 444 (MH+, 100%).

5 Example 171

(4~-Hydroxy-2-methyl-1,l-dioxo~1,2~dihydro~2H~
benzole] [1,2] thiazin-3-yl1}-{l-phenyl-cyclopropyl) -

methanone

10 Example 171A — 1-(l-Phenyl-cyclopropyl)-ethanone

The compound 171A was synthesized from l-phenyl-
cycliopropanecarponitrile according ro the same
procedure described for preparing the compound 147B,
with a yield of 40%.

15 HPLC: RT = 4.320 min, 96% (XBridge column)

"H NMR, dmso-dg, & (ppm): 1.15 (dd, 2H); 1.47 (dd, 1H):
1.92 (s, 3H); 7.23-7.40 {(m, 5H).

Mass spectrum (ESI+): m/z 161 {(MH", 100%).
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Example 171 - {4-Hvdroxy-2-methyl-1, 1-dioxc-1,2-
dihydro-2H-benzol[e] [1,2]1thiazin-3-v1}-{l-phenyl-
cyclopropyl) ~methanone

The compound 171 was synthesized from the compound 171A
according to the same sequence of steps described for
preparing the compound 144, with an overall vieid of
6%.

HELC: RT = 6.40 min, 96% (XBridge column)

'H NMR, dmso-de, & (ppm): 1.38-1.41 (m, 2H); 1.65-1.68
(m, 2Hy; 2.46 (s, 3H); 7.25-7.37 (m, 5H); 7.78-7.83 {(m,
1H); 7.86-7.91 (m, 2H}; 8.06-8.08 {m, 1H), 15.31 (s,
1H, exch).

Mass spectrum (ESI+): m/z 356 (MH', 100%).

Example 172

1-[3~(4-Hydroxy~2-methyl-1,1-dioxo-1,2~dihydro~-2H~
benzo[e] [1,2]thiazine-3-carbonyl)} ~-phenyl] -ethanone

OH O 0

Example 172 ~ 1-[3-(4-Hydroxv-Z-methyl-1,1l-dioxo-1,2-

dihydro-2H-benzole] [1,2]thiazine-3-carbonyl)-phenyl]-~
ethanone
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The compound 172 was synthesized from 1-{3-acetyl-
phenyl)-ethanone according to the same seguence of
steps described for preparing the compcound 144, with an

overall vield of 21%.

HEPLC: RT = 6.25 min, 97% {(X¥Bridge column)

H ONMR, dmso-ds, & (ppm): 2.64 (s, 3H); 2.66 (s, 3H);
7.79 (¢, 1H); 8.00 (broad s, 3H); 8.15-8.35 (m, 3H);
8.58 (s, 1H); 15.21 (broad s, 1H, exch).

Mass spectrum (ESI-): m/z 356 (M-H", 100%).

Example 173

{(4-Hydroxy-2-methyl-1,1-dioxo-1,2~dihydro-2H~
benzo{e]l [1,2]thiazin~-3-yl)~{3~(2,2,2-trifluoro-1-
hydroxy-1l-~methyl-ethyl) -phenyl] -methanone

OH O OH
F
2
F
S/N\\ F
/N
Exanmple 173A - 1-[3-(2,2,2-Trifluoro-1l-hydroxy-1-

methyl-ethyl}) -phenyl]-ethanone

i-{3-acetyl-phenyl)-ethanone (2.5 g, 15.4 mmol) 1is
dissclved in 120 mL of THF under a nitrogen atmcsphere
and at 0°C in the presence of TMS-CF:; (2.7 mL, 18.4
mmol). TRAEF (1M / THF, 18.4 mL, 18.4 mmol) is added

within 20 minutes by means of a syringe pump. The cold
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bath is removed and the reaction medium is stirred for
a further 18 hours and then neutralized by adding a
saturated NaHC0; sclution, and finally extracted 3
times with ethyl acetate. The organic phases are
combined, washed with water and then dried on magnesium
sulfate, filtered and concentrated under reduced
pressure. The thereby obtained residue is purified on
gilica (gradient of 0% to 50% ethyl acetate in heptane
in 20 min), in order to obtain the partly purified
compound -173A (2.87 g). It is used as such in the next

step.

Example 173B - 2-Bromo~1-{3-(2,2,2~-trifluoro-1-hydroxy-
l-methyl-ethyl)-phenvyl]-ethanons

The compound 173B was synthesized from the compound
173A according to the procedure for preparing the
compound 144A, with a yield of 57%.

HPFLC: RT = 5.50 min, 74% (XBridge column)

‘I ONMR, dmso-de, & (ppm): 1.73 (s, 3H); 4.96 (s, 2H):
6.81 (broad s, 1H, exch); 7.60 (t, 1H)Y: 7.89 (&, 1H);
8.03 (d, 1H); 8.17 (s, 1H).

Example 173 ~  {4-Hydroxy-2-methyl-1,1-dioxo-1,2-
dihydrce-2H-benzole] [1,2]thiazin-3-v1)-[3~(2,2,2~
trifluore~l-hydroxy~l-methyl-ethyl)-phenyl]-methanone.

The compound 173 was synthesized from saccharin and
from the compound 173B accoxding to the game seguence
of steps described for preparing the compound 1, with

an overall yield of 52%.
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EPLC: RT = &,05 min, 95% (XBridge column)

'H NMR, dmso-ds, (ppm): 1.76 (s, 3HY; 2.61 (s, 3H):
6.84 (s, 1iH, exch); 7.67 (t, 1H); 7.90-8.05 {m, S5H);
8.17-8.23 (m, 1H):; &.36 (s, 1H); 15.47 ({(broad s, LH,

exchy.

Mass spectrum (ESI+): m/z 445 (MNH. , 100%).

Exanple 174

(4-Hydroxy-2~-methyl-1,1-dioxo-1,2-dihydro-2H-
benzole][1,2]thiazin-3-yl)~-[3~-(2,2,2~-trifluoro~1-
hydroxy-ethyl}) -phenyl] -methanone

OH 0O OH
F‘
AN
F
LN F
ZaN
0" "o
Example 1742 - 1-[3-(2,2,2-Trifluoro-1-

trimethylsilanvlioxy-ethyl) —phenvyl]-ethanons

3-acetylbenzaldehyde (1.27 g, 8.57 mmol} is dissolwved
in 30 mbL of DMF under a nitrogen atmosphere in the
presence of potassium carbonate (5% mg, (0.42 mmol) and
of TMS-CF: (1.%2 mlL, 16.3 mmol). The zeaction mixture
ig stirred for 30 minutes at room temperature and then
nevtralized with 1 ml of a saturated NH.Cl solution and
concentrated under reduced pressure. The residue is
taken up in ethvl acetate and then washed once with HCIL

(1IN in water), dried on magnesium sulfate, filtered and
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concentrated under reduced pressure in order to obtain
the partiy purified compound 174A (2.55 g). It i1g used
as such in the next step.

HPLC: RT = 5.15 min, 42% (OH) et 6.9l min, 40% {(QTMS)
{(¥Bridge column, partial deprotection on the column).

"H NMR, dmso-dg, & {(ppm): 0.09 (s, 9H); 2.60 (s, 3H);
5.60 (g, 1H); 7.60 (t, 1H); 7.76 (d, 1H); 8.02 (d, 1H):;
8.08 (s, 1H).

Mass spectrum {(ESI+): m/z 291 (MH', 100%).

Example 174B - Z-Bromo-1-[3-(2,2,2-trifluorc-l-hydroxy~

ethyl)-phenyl]-ethancne

The compound 174B was synthesized from the compound
1748 accoxding to the procedure for preparing the
compound 144A, with a vield of 60%.

HPLC: RT = 5.23 min, 83% (XBridge column)

'H NMR, dmso-d¢, & (ppm): 4.93 (s, 2H); 5.32 (q, 1H);
7.03 (broad s, 1H, exch); 7.61 {(t, 1H): 7.81 (d, 1H):
8.05 {d, 1H); 8.11 (s, 1H).

Example 174 - (4-Hydroxy-Z-methyl-1,1-dioxo-1, 2-
dihydro-ZH-benzolel [1,2ithiazin-3-v1)~[3~(2,2,2~
trifluoro-l-hydroxy-ethyl}-phenyl]l-methancne.

The compound 174 was synthesized from saccharin and

from the compound 174B according to the same seguence
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of steps described for preparing the compound 1, with
an overall yield of 33%.

HPLC: RT = 5.92 min, 92% (XBridge column)

'H NMR, dmso-ds, & (ppm): 2.60 (s, 3H); 5.32 (broad s,

5 1"y ; 7.05 (d, 1H, exch); 7.67 (t, 1H)y; 7.80 (d, 1H);
7.98 {broad s, 3H); 8.08 (d, 1H), 8.20 (broad s, ZH):
15.45 (broad s, 1H, exch).

Mass spectrum (ESI+): m/z 431 (MNH, , 100%).

Example 175

16 3-(4-Hydroxy-2-methyl-1,1-dioxo~1,2~dihydro~2H-
benzole] [1,2]thiazine-3~carbonyl)}-benzoic acid

CH O O
\ OH
N
AN
OSQ
O O
Example 175 - - (4-Hydroxy-Z-methyl~1l,l~dicxo-1,2-

dihydro-2H~pbenzole] {1,2}thiazine-3-carbonyl) -benzoic
15  acid

The compound 143 (100 mg, 0.29 mmol) is dissolved in 1
ml of KOH (30% in watexr) in the presence of 330 pl of
ethanol, and then heated to 70°C {for 18 hours. The
reaction medium is diluted with 10 mL of water, washed
20 twice with ether, brought back to pH = 2 with an HCL

(6N in water) and finally extracted three times with a
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solution of 20% methancl in DCM. The organic phases are
combined, dried on magnesium sulfate, filtered and
concentrated in order to obtain the compound 175 as a
vellow solid (99 mg, 93%).

HELC: RT = 5.49 min, 98% {(XBridge column)

'H NMR, dmso-ds, & (ppm): 2.64 (s, 3H)Y; 7.77 (t, 1lH):
7.99-8.00 {(m, 3H); 8.20~8.24 (m, 2H); 8.28 (d, 1H):
8.61 (s, 1H); 13.33 (s,exch, 1H); 15.32 (s, exch, 1H).

Mass spectrum (ESI-): m/z 358 (M~-H", 100%).

Example 176

3-{4-Hydroxy-2-methyl~-1,1l~-dioxo-1,2-dihydro-2H-
benzole] [1,2] thiazine-3-carbonyl) ~-N-methyl~benzamide

OH O 0]
oy
N
N
%
Example 1786 - 3-{4-Hydroxy-Z2-methyl-1,1-dicoxc-1,2-

dihvdro~-ZH~benzoiae]lll,2lthiazine-3-carbonyl) ~N-methyl-

benzamide

The compound 175 (150 mg, 0.41 mmol) is dissolved in 3
mL of DMEF under an inert atmosphere in the presence of
{3-dimethyvlamino-propvl)-ethyvl-carbodiimide

hydrcechloride (120 mg, 0.62mmcl), of 3-hydroxy-3H-
benzold] {1,2,3]triazin~4-one {102 mg, 0.6Z2 mmol) and
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1PrNEt {162 mg, 1.25 mmol), and then stirred at room
temperature forxr 72 hours. The reaction mixture is
concentrated under reduced pressure, diluted with 20 mL
of DCM and washed twice with HCL (IN in water). The
aquecus rhases are collected and extracted DCM. The
organic phases are combined, dried on magnesium
sulfate, filtered and concentrated. The  thereby
obtained residue is purified on a column of 12 g of
silica (12 mL / min, gradient of 0% to 25% acetone in
DCM in 20 minutes), in order to obtain the compound 176

as & yellow solid {101 mg, 64%).

HFLC: RT = 5.21 min, 97% (X¥Bridge column)

‘H NMR, dmso-ds, & (ppm): 2.63 (s, 3H); 2.82 (d, 3H);
7.72 (t, 1H), 7.99 (d, 3H): 8.10 (d, 1H); 8.20-8.22 (m,
2H); 8.42 (s, 1H); 8.66 {d, IH); 15.35 ( broad s, 14,

exch) .

Mass spectrum (ESI+}: m/z 373 (MH', 100%).

Examples 177 to 183

COH 0 0
T
S/N\

N
O ‘o

The compounds 177 to 183 were gynthesized from the
compound 175 and from wvariocus amines according to the
same procedure described for preparing the compound
176.



WO 2010/100139 PCT/EP2G10/052609
126
* » | Y1d +
Ex. R Name of the compounds HPLC MH
3-{4-Hydroxy-2-methyl-1,1l~-dioxo~
/ 1,2-dihydro-2H- 5.337
4 . =3
177 PWN\ benzo{elll, 2 thiazine-3- 95, 8% has 387
carbonyl) -N,N-dimethyl-benzamide
N-Ethyl-3- (4-hydroxy-2-methyl-
/ I,1l-dioxe~1,2~dihydro~2H- 5.41” o
1781 o benzole] [1,2]thiazine-3- 96.9% [27%] 397
carbonyl)-benzamide
I-{4-Hydroxy=2=methyi~1, l-dioxo-
/ 1, 2-dihydro~-2H~ 5.717 o

1790 benzole] [1, 2] thiazine-3- 95.9% |>4%] 419

carbonyl)-N,N-diethyl-henzamnide
4( N-Cyclopropyl-3—{4-hydroxy-2-
rethyl-1,1l-dioxo-1,2~dihvdro~2H- 5.43f o
180 N—<{  |benzolel (1,2 thiazine3- 96.6% | 50| 397
carbonyl)-benzamide
N-Cyclopropylmethyl-3~ {4~hvdroxy—
181 /—Q ?-methyl-1,1-dioxo-1,2-dihydro- 5.717 Foao | a1s
|l ZH-benzole] [1,2]thiazine-3- 98.7% :
carbonyl)-benzamide
’< 3-{4-Bydroxy-2-methyl-1,l-dioxo-
1,2-dihydro- 2§~ 6.09f o
182 H@ benzole] [1,2]thiazine-3- 99.5% | °7F| 497
carbonyl) -N-phenyl-benzamide
N-Benzyl-3-{4-hydrory-2-methyl-
1,1-dioxe~1,2~dihydro~2H- 5,867 o
183 — C benzofe] [1,2]thiazine-3- 93.8% | 0% | 449
H carbonyl)-benzamide
© 'O NMR, dmso-de, Ex. 177: 2.65 (s, 3H); 2.98 (s, 3H); 3.03
(s, 3H); 7.68-7.75 (m, Z2H);7.9%9-8.07 (m, 4H); 8.08 (d, 1H);
8.20~-8.21 (d, 1H); 15.28 (broad s, exch, 1H). Ex. 178: 1.15
(b, 3H}; 2.63 (s, 3H); 3.29-3.36 (m, 2H + H20); 7.71 {t,

5 1Hy; 7.99-8.00 (m, 3H); 8.12 (d, 1H); 8.21-8.22 (m, ZH);
8.42 {s, 1H); 8.68 (t, 1H); 15.36 (broad s, exch, 1H). Ex.
178: 1.09-1.23 {m, 6H); 2.64 (s, 3H); 3.24-3.47 (m, 4H+
H20); 7.66-7.72 (m, 2H); 7.95-8.08 (m, 58); 8.20-8.21 (m,
1Hy; 15.28 (broad s, exch, 1H). Ex. 180: 0.71i-0.75 {m, 2H):

10 0.8 (m , 28H); 2.63 (s, 3H); 2.86-2.91 (m, 1H); 7.70 (t, 1H);
7.99-8.00 {m, 3H); 8.C% (4, 1H}; 8.20-5.2% (m, Z2H); 8.40
s{l®); 8.66 {4, 1H); 15.34 (broad s, exch, 1H). Ex. 181:
0.45-0.47 {m, Z2H); 0.6 (m, ZH); 1.06 {m, 1H); 2.64 {s, 3H):
3.18 (t, 2H); 7.72 {(t, 1H); 7.99-8.00 (m, 3H); 8.13 (d, 1H};
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8.21 {m, ZH); 8.43 (s, 1H); 8.78 (t, 1H); 15.35 ({(broad s,
exch, 1H). Ex. _]:_8_2_: 2.66 (s, 3H)y; 7.13 {t, 1H); 7T7.38 (t,
21y ; 7.78-7.81 (m, 3H), 8.00 (d, 3H); 8.21-8.28 (m, 3H};
8.52 (s, 1H); 10.47 (s, 1H); 15.33 (broad s, exch, 1H). E=x.
183: Z.63 (s, 3H); 4.52 (d, Z2H}; 7.25-7.28 (m, 1H); 7.32-
7.36 (m, 4H); 7.73 (t, 1H); 8.00 (d, 3E); B.17-8.25 (m, 3H);
8.4% (s, 1H); 9.26-9.27 (m, 1H); 15.34 ( broad s, exch, 1H).

" ¥Bridge column.

Example 184

3-({4-Bydroxy-2-methyl-1,1l-dioxo~1,2~dihydro~2H~
benzo[e] [1,2]thiazine-3-carbonyl)-benzamide

oH O O
™ NH,
N
S
Z2AN
O o
Example 184 - 3-{(4-Hydroxy-2-methyl-1, 1-dicoxo-1, 2~

dihydro-2H-~benzolel [l,2lthiazine-3-carbonyl)-benzamide

The compound 175 (150 mg, 0.42 mmol) is disscolved in 3
ml of THF in the presence of PyBOP (239 mg, (.45 mmol),
of ammonia (152 ul, 1.25 mmol}) and of DIEA (80ul, 0.4¢
mmol) and stirred at rcom temperature for 4 hours. The
reaction medium is diluted with 20 mlL of DCM and washed
with HCLl {iI¥N in water). The agueous phase is extracted
four times with DCM. The organic pvhases are combilned,

dried on magnesium gulfate, filtered and concentrated
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in order to obtain the compound 184 a3z a vyellow solid
(71 mg, 46%).

HPLC: RT = 5.06 min, 27.4% {¥XBridge column)

'H NMR, dmso~de, & (ppm): 2.63 (=, 3H); 7.57 (s, 1H);
7.71 {t, 1H); 7.99 (d, 3H); 8.14-8.23 (m, 4H); 8.46 (s,
1H); 15.36 (broad s, exch, 1H).

Mass spectrum (ESI+): m/z 359 (MH', 100%).

Example 185

3-{4-Hydroxy-2-methyl-1,l-dioxo-1,2-dihydro-2H-
benzofe] [1,2]thiazine~-3~carbonyl)-benzoic acid ethyl

ester
OH O O
T Ut
\ k

oS

TN
O O

Example 185 - 3-{4~Hydroxy-Z2-methyl-1,1-dioxo-1,2-

dihydro-ZH~benzoie]l [1,2]thiazine-3-~carbonyl) -benzcic
acid ethyl ester.

The compound 175 (150 mg, 0.4Z mmol) 1is dissoclved in &
ml. ethanol in the presence of pTsOH (8 mg, 0.04 mmol),
and refluxed with stirring for 18 hours. The reaction
medium 1s concentrated under reduced pressure. The

thereby obtailned residue 1s purified on a column of 12
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g of silica (12 mlL/min, DCM), in order to obtain the

)

compound 185 as a yellow solid (138 mg, 84%).
HPLC: RT = 6.28 min, 95.8% (XBridge column)

“H NMR, dmso-ds, & (ppm): 1.36 (t, 3H); 2.64 (s, 34);
4.37 {g, 2H); 7.79 (¢, 1H); 8.00 (d, 3H); 8.20-8.30 (m,
31): 8.65 (s, 1H), 15.23 {broad s, exch, 1H).

Mass spectrum (ESI+): m/z 405 (MHY, 100%).

Example 186

(4-Hydroxy-2-methyl-1,1~dioxo-1,2-dihydro-2H-
benzoiel [1,2]1thiazin-3-y1l)-{3-pyridin-3-yl-phenyl) -

methanone

Example 186 - (4-Hydroxy-Z-methyl-1,1l-cdioxo~-1,2-

dihvdreo-2H-benrolel [1,21thiazin-3-yv1) - {(3-pyridin-3-vi-

phenyl) —-methanone.

The compound 142 (200 mg, 0.5 mmol) is dissclved under
an inert atmosphere in 1.5 mL of l;4wdioxan@ in the
presence of pyridin~3-ylboronic acid (104 mg, .76
mmol), of tripotassium orthophosphate {1.27 mol/l, 879
nl, 0.86 mmo L), of
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tris (dibenzylideneacetone)dipalladium (22 mg, 0.025
mmci) and of tricyclo-hexylphosphine (21 mg, 0.0786
mmol) . The reaction medium is heated to 100°C for 18
hours and then brought back to room temperaturse,

5 diluted with DCM and washed with a sgaturated NH:C1
scluticn. The organic phase is dried on magnesium
sulfate, filtered and concentrated under reducead
pressure. The thereby obtained residue is purified on a
column of 12 g of silica (16 mL/min, gradient of 0% to

10 5% methanol in 7 min), in order to obtain the compound
186 (128 mg, 62%).

HPLC: RT = 5.07 min, 97.5% (X¥Bridge column)

'H NMR, dmso-ds, (ppm): 2.67 (s, 3H); 7.77-7.82 (m,
3H); 7.98-8.01 (m, 3H); 8.11-8.15 (m, 2H):; 8.22 (dd,
15 1HY; 8.39 (s, 1H); B8.71 (d, 2H):; 15.20 (breoad s, 1H,

exch) .

Mass spectrum (ESI+): m/z 393 (MH", 100%).

Examples 1B7 to 195

OH ©
R
O ) O
s"N\
AN
O o

20 The compounds 187 to 195 were synthesized from the
compound 144 and from various boronic acids according
to the same method as described for preparing the

compound 186,
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Ex." R Name of the compounds gprc | ¥ ?ﬁM_HIi)
(4-Hydroxy-2-methyl-1, l1~-dioxo~-
= 1,2-dihydro—-2H- 5.027 P
187 { N benzol{el[1,2]thiazin~3=-yl)-{3- 97.5% 62% 393
pyridin-4-yvi-phenvl}-methanone
(4-Hydroxy-2-methyl-1,1-dioxo~
X i,2-dihydro-2H- 5 04r
188 | benzole] [1,2]thiazin-3-y1)~[3~- 53; 49% 1 407
= (6-methyl-pyridin-3-yl)-~phenyl]-
methanone
(4-Hydroxy-Z-methyl-1,1~-dioxo-
1'\N 1,2-dihydro-ZH- 5 5o
189 s benzolel[l,2]thiazin-3-v1)-[3- 9% 95 53%| 407
(5-methyl-pyridin~3-yl)~phenyl]- T
methanone
(4-Hydroxy-Z-methyl-1,l-dioxo~
Xy 1,2—dihydro—2H~' . 5 057
190 | benzolel [1,21thiazin-3-y1)-{3- 98 .15 60% | 407
= (4-methyl-pyridin-3-y1)-phenyl]- T
mnethanone
(4-Hydroxy-Z-methyl-1,l~dioxo-
1,2-dihydro-Z2H- 5 02
191 | N benzole]l [1,2)thiazin-3-yl) -3~ iOOQ 70% | 407
P (Z-methyl-pyridin-3-vyl)-phenyl]- ’
methanone
(4-Hydroxy=-2-methyl~1, 1-dioxo-
ey 1,2-dihydro-28~ 5. 077
192 ] benzolel[1,2]thiazin-3-yl1)-[3- 5009 21% ) 423
Nt N (4-methoxy-pyridin-3-yi1) - ’
phenyli-methanone
(4-Hydroxy~-2-methyl~1,1-dioxo-
ey l,2—dihydro—?H?l . 6. 28
193 | benzo(e] [1,21thiazin-3-y1)-[3~ 97 . 3% 37%| 411
¢ |(6-Fluoro-pyridin-3-yl)-phenyl]- e
methancne
0 (4-Hydroxy-Z-methyl-1,1-dioxo~
1,2-dihydro~2H~ 6,417
194 Xy benzole] [1,2]thiazin-3~y1l)-{3- gé 55 63%| 423
I (2-methoxy-pyridin-3-yi}- T
= phenyli-methanone
(4-Hydroxy—-Z-methyl-1,1-dioxo-
g 1,2-dihydro-2H- 6. 35
185 | benzolel [1,21thiazin=3-y1)-[3- 9% S. | 27%| 423
#~~" |{6-methoxy-pyridin-3-vl)- e
phenyl]-methanone
" *H NMR, dmso-de, Ex. 187: 2.67 (s, 3H); 7.77-7.82 {(m, 3H);
7.98-8.01 (m, 3H); 8.11-8.15 (m, 2ZB); 8.22 (dd, 1H); 8.39
(s, 1H); 8.71 (d, ZH); 15.20 (broad s, 1H, exch). Ex. 188:
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2.54 (s, 3H);, 2.67 (s, 3H); 7.41 (4, 1H); 7.75 (t, L1H);
7.98-8.07 {m, 6H); 8.19-8.23 (m, 1H); 8.31 (s, 1H)}; 8.82 (s,
1H); 15.28 (broad s, 1H, exch). Ex. 188: 2.40 (s, 3H); 2.97
(s, 34); 7.76 (v, 1H); 7.98-8.09 (m, €H); 8.1%-8.24 {m, 1H);
B.32 ({s, 1H); 8.48 (s, 1H); 8.76 {s, 1H); 15.25 (broad s,
1H, exch). Bx. 180: 2.35 (s, 3H); 2.68 (s, 3H); 7.42 (4,
1#); 7.76 {d, 28); 7.97-8.07 {(m, O5H); 8.19-8.23 (m, 1H);
8.46 (s, 1H); 8.49 (d, 1H); 15.35 (broad s, 1H, exch). Ex.
191: (CDCl;) 2.58 (s, 3H); 2.74 (s, 3H); 7.24 (ad, 1#);
7.51-7.64 (m, 3H); 7.78-7.84 (m, 2H); 7.%1-7.8%& (m, 1H):
8.10 (s, 1H); 8.19-8.23 (m, 2H); 8.36 ({(dd, 1H); 15.75 (s,
1B, exch). Ex. 192: 2.70 (s, 3H); 3.93 (s, 3H); 7.24 (4,
18); 7.6% (t, 1H); 7.82 (d, 1H); 7.%6-8.00 (m, 4H); 8.17-
8.21 (m, 1H); 8.27 (s, 1H); 8&.45 (s, 1H); 8.51 (d, 1H);
15.48 (brecad s, 1H, exch). Ex. 193: 2.67 (s, 3H); 7.37 (dd,
1"y, 7.77 (¢, 1H); 8.00 (broad s, 3H}; 8.04-8.11 (m, Z2H);
8.19~8.23 {m, 1H); 8.29 (s, I1H); B8.32-8.39 {td, 1H}; 8.32
(s, 1H); 15.24 (broad s, 1H, exch). Ex. 184: 2.70 (s, 3H);
3.95 (s, 3H); 7.16 idd, 1my; 7.70 (&, 1H); 7.82-7.89 (m,
2H); 7.98-8.03 (m, 4H); 8.17-8.24 (m, ZH); 8.37 (s, 1H);
15.53 (broad s, 1H, exch). Ex. 185: 2.67 (s, 3H}; 3.92 (s,
3H); ©.98 (d, 1H):; 7.73 (¢, IH); 7.99-8.05 {(m, G5H); 8.09
{dd, 1H); 8.21 {brocad s, 1H); 8.28 (s, 1H); 8.55 (s, 1H):
15.30 (broad s, 1H, exch).

" ¥Bridge column.

Examples 1926 and 197
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The compounds 196 and 197 were synthesized £from
gaccharin and from Z2Z2-bromo-1l-(3~chloroghenyl)ethanone
and Z2-bromo-1-(3-fluorophenyl)ethanone respectively
5  according to the same method described for preparing

the compound 1.

Ex. R Name of the compounds HPLC™ | Yld.' | M-H

{3~Chloro-phenyl) -~ (4~hydroxy—2~ ,
1926 Cl |methyl-1,1l-dioxo-1,2-dihydro-2H- gé4§9 37% 34%;35
benzol[e] [1,2]thiazin-3-yl) -methanone nT

{3-Fluoro-phenyl) - (4-hydroxy—~2- 6. 1ar
197 B |methyl-1,l-dioxc-1,2-dihycdro-2H- 9é s 19% 332
benzole] [1,2]thiazin-3-vyl} -methanone T

" overall yield for the 3 steps.

e

"H NMR, dmso-d¢, Ex. 196: 2.66 (s, 3H); 7.67 (t, 1H); 7.78
(d, 1H); 7.89 (s, 5H}; 8.15 {broad s, 1lH); 15.07 {(broad s,
10 1H, exch.). Ex. 197: 2.65 (s, 3H); 7.58 (t, 1H); 7.70 (dd,

1H); 7.76 (d, 1H); 7.90 (d, 1H}; 7.99 (broad s, 3H); 8§.20

{broad s, 1H)Y; 15.15 (broad s, 1H, exch.).

" XBridge colunn.

The derivatives of the present invention are sgelective
15 inhibitors of 11 -HSDL relatively te 11 ~HSDZ2 as shown
by the results of the models described below:
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1) Human enzymatic activity of 113-HSDI1 from liver
microsomes after treatment with Iinhibitor compcunds

(inhibition %).

The enzymatic test 1s Dbased on the conversion of
certiscne into cortiscel by 11B-HSD1. The enzymatic
reacticon 1s started by adding 1 upg of human hepatic
microgome (Xenotech) to wells (half volume 96-well
plates, reaction volume of 50 pL) containing 160 nM of
cortigone in a Tris 20 mM buffer (pH 7.4) with 5 mM
EDTA, 200 pM NADPH and the inhibitor compound or the
carrier (1% DMSO). A calibration curve of known
cortisol concentrations 1s produced simultaneocusly
uncer the same experimental conditions. The plates are
incubated for 2 hours at 37°C (enzymatic phase). By
adding 25 pL of conjugate cortisocol-dZz and of 25 plL of
anti-cortisol anotibody labeled with Eu’™ cryptate per
well, the enzymatic reaction mav ke stopped and after
incubation of 2 hours at room temperature the formed
cortisol (detection vhase) may be quantified by HIRF®
(CTS bio international, reference CZ2COZPEL) . The
flucrescence measurements are conducted with a Fusion™
a(Perkin Elmer) reader. For each well, fluorescence is
measured at 620 nm and at 665 nm. A ratio (Ness nn/Aezo nm)
and a specific FRET signal are calculated, with which
an inhibition percentage may be determined for each

concentration of evaluated inhibitor compound.
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References (posters):

ICsy determination of Carbenoxolone and Glycyrrhetinic
acid on ll=-beta hydroxysteroid dehydrogenase fvype 1
activity by HTRF®: C. Tokuda et al., Screentech, March
2004, San Diego (USA).

New Cortisocl assay for li-beta hyvdroxystercid
dehydrogenase type 1 activity using a new HTRF®
acceptor, d2: M. Amoravain et al., B3BS, 12%% Annual
Conference, September 2006, Seatle (USA).

2) Human enzymatic activity of 1I3-HSDI from liver
microsomes after treatment with inhibitor compounds

{inhikition % or ECsp).

The enzymatic test is based on the conversion of [°H]
cortisone into [°H] cortisocl by 11B-HSDL. The enzymatic
reaction 1s stated by adding 1 wug {standaxdization of
this amount in order to obtain 80% of the substrate
conversion maximum under hte experimental conditions)
of  human hepatic microsomes {Xenotech) to  wells
(Optiplate™ 26-well plates, reaction volume of 50 ul)
containing 20 nM of [1,2-"H] cortisone ({specific
activity of 40-50 Ci/mmol, Amersham-GE Healthcare) in a
50 mM HEPES buffer at (pH 7.4) with 100 mM KCl1, 5 mM
NaCl, 2 mM MgCl,, 1 mM NADPH and the inhibitor compound
or the c¢arrier (1% DM3S0). The sealed plates are
centrifuged at low speed for mixing the components and
then incubated for 2 hours at 37°C (enzymatic phase).
The enzyvmatic reaction 1s stopped by adding 70 pl/well
of complex [10 mg/mL of yotitrium silicate SPA beads
associated with the protein A (GE Healthcare) and pre-

incubated with an anti-cortisol monoclonal antibody
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(East Ccast Biclogics, ME)] containing 10 uM of 18~
glycerrhitinic acid. The plates are sealed and then
incubated under slow orbital stirring for 2 hours at
rOOm temperature (detection phase) . After
centrifugation, measurements are conducted with a
scintillation counter (TopCount NXT (Perkin Elmer). A
percentage of Inhibition for each evaluated compound
concentration is calculated relatively to the standard
enzymatic activity (carrier 1% DMSO) with which the
potential of each compound may then be determined (ECs
cbtained by the software SigmaPlot wv.11l, a legistic

equation with 4 parameters).

References:

Development and application of a scintillation
proximity assay (S5PA)Y for identification of selective
inhibitors cf 1lR-hydroxysteroid dehvdrogenase type 1:
5. Mundt et al., ASSAY and Brug Development
Technologies, volums 3, number 4, 367-375, 2005.

High-throughput gCcreening of 113-hydroxysteroid
dehydrogenase type 1 in scintillation proximity assay
format: ¥. Bolly ef al., ASSAY and Drug Development
Technologies, volume 3, number 4, 377-384, 2005.

3) Human enzymatic activity of 11B3-HSD2Z from
kidney microsomes after treatment with the inhibitor

compounds (inhibition %).

The enzymatic test is based on the conversion of [°H]
cortisol into [°H] cortisone by 113-HSDZ. The enzymatic
reaction is started by adding 0.75 ng (standardizaticn

of this amount in order to obtain 80% of the conversion
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maxzimum of the substrate under the experimental
conditions) of human kidney microsomes (Xenotech) to
wells (COptiplate™ 96-well plates, a reaction volume of
50 pL) containing 8 nM [1,2,6,7-"H] cortiscl (specific
activity of 70-75 Ci/mmel, Amersham-GE Healthcare) in a
50 mM HEPES buffer (pH 7.4) with 100 mM KC1, 5 mM NaCl,
2 mM MgClz, 1 mM NAD' and the inhibitor compound or the
carrier (1% DMSQ). The sealed plates are centrifuged at
low speed in order to mix the compongnts and then
incubated for 2 hours at 37°C (enzymatic phase). The
enzymatic reaction is stopped by adding 70 pl/well of
complex [10 mg/mL of vyttrium silicate SPA Dbeads
asscciated with protein A {GE Healthcare) and pre-
incubated with an anti-cortiscl monoclonal antibody
{Fast Coast Riolcgics, ME)] containing 10 pM of 183~
glycerrhitinic acid. The plates are sealed and then
incubated under slow orbital stirring for 2 hours at
rocm temperature {(detection phasge) . After
centrifugation, the measurements are conducted with a
scintillation counter TopCount NXT (Perkin Elmer). An
inhibition percentage for each evaluated compound
concentration is calculated relatively to the standard

enzymatic activity {carrier 1% DMS3O).

References:

Developmant and application of a gecintillation
proximity assay (SPA) for identification of selective
inhibitors of 11B-hydroxystercid dehydrogenase type 1:
S. Mundt et al., ASSAY and Drug Development
Technologies, volume 3, number 4, 367-375, 2005,

High-throughput gscreening of 113-hvdroxysteroid

dehydrogenase type 1 in scintililation proximity assay
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format: K. Solly et al., ASSAY and Drug Develcpment
Technologies, volume 3, number 4, 377-384, 2005.

Regults:

The few examples which follow, selected from
compounds of the present invention, illustrate the
guite unexpected capability of these compounds of
selectively inhibiting 11B8-HSD1l relatively to 11R-HSDZ:

i HSODI;/E%TRF 1 ] [?—HSDl/SPA IIB-H'SD'z/SPA
b6 inhib. % mhib, % inhib.
10°M) | oty | BCoeM) (10°M)

1 95 97 16 4
3 99 93 64 33
9 98 3 60 5
17 100 99 11 61
18 100 91 69 35
46 100 91 72 63
54 100 57 27 7
123 100 93 13 3
142 100 87 21 i
192 100 98 17 i

The obiject of the pregsent invention is the
compounds of general formula (I) or one of their
stereoisomers or one of their salts acceptable for

pharmaceutical use, for their use as a drug.
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The object of the present invention is also the
pharmaceutical compesitions containing as an active
ingredient a compound of general formula (I) or one of
its stereclsomers, or one of its sgalts acceptable for
pharmaceutical use in association with a
pharmaceutically acceptable carrier, as drugs. These
compositions may for example assume the form of solid,

ligquid compositions, emulsions, lotions or creams.

These pharmaceutical compositions containing as
an active ingredient a compound of general formula {(I)
or one of their stereoisomers or cone of their salts
acceptable for pharmaceutical use may be used for
inhibiting llB8-hydroxystercid dehvdrogenase Lype 1
(L1RHSD1) .

These pharmaceutical compositions containing as
an active ingredient a compound of general formula (I)
or one of its sterecisomers or one of its salts
acgeptable for pharmacsutical use for both curative and

reventive treatment of diabetes of type 2.

These pharmaceutical compogitions containing ag
an active ingredient a compound of general formula (I)
or one of its stereolsomers or cne of its salts
acceptable for pharmaceutical use for hoth curative and
prevantive treatment of disorders related to the type 1
113-hydroxysteroid dehvydrogenase (L1BHSD1l); or obesity;
or dyzlipidemias; or arterial hypertensicon; or
atherosclerosis and c¢linical pathologies which result
therefrom such as coronary strokes, c¢r cerebro-vascular
strokes, or arteritis of the lower limbs; or
hyperglycemias; of intolerance to glucese; or insulin-

resistance; or hypertriglyceridemiasg; or
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hypercholesterolemias; or restenocses, or
pancreatitises; or retinopathies; or nephropathies; or

neuropathies; or certain tyvpes of cancer or glaucomas.

These compositions may be administered in
association with an anti-diabetic such as biguanides
{for example metformine), wvaricus forms of insulin,
sulfonyiuvreas (for example carbutamide, glibornuride,
glipizide, gliclazide, glibenclamide, glimepiridey},
meglitinides (for example nateglinide, repaglinide,
mitiglinide), PPAR modulators (for example
picglitazone), inhibitors of alpha-glucosidase (for
example acarbose, miglitol, voglibose), GLP-1 analogs
(for example exenatide, liraglutide), DPP-4 inhibitors
(for example sitagliptin, wvildagliptin), analogs of

amyline (for example pramLintide).

These compositions may also be administered in
asscocliation with an anti-obesity agent such as for

example orlistat or sibutramine.

As solid compositions for oral administration,
tablets, pills, powders (gelatin capsules, tablets) or
granules may be used. In these compositions, the
active ingredient according to the invention is mixed
with one or more inert diluents such as starch,
cellulose, saccharoge, lactogse or silica, under an
argon stream. These c¢ompogitions may also comprise
substances other than diluents, for example one or
mere lubricants such as magnesium stearate or talc, a

coloring agent, a coating (dragees) or a varnish.

Ag liguid compositions for oral administration,

pharmaceutically acceptable sclutions, suspensions,
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emilsicons, syrups and elixirs containing inert diluents
such as water, ethancl, glycerol, wvegetable o¢ils or
paraffin o0il may be used. These compositions may
comprise substances other than diluents, for example
wetting products, sweeteners, thickeners, flavoring

agents or stabilizers.

The sterile compositions for parenteral
administration may preferably aqueous or nocn-agueous
solutions, suspensicng or emulsicns. As a solvent or
carrier, water, propyleneglycol, polyvethyleneglvecol,
vagetable o¢ils, 1in particular olive oil, injectable
organic esters for examplie ethyl oleate or other
suitable organic solvents may be used. These
compositions may also contain adijuvants, in particular
waetting, isotonizing, emuisifyving, dispersing and
stabilizing agents. Sterilization may be accomplished
in several wavs, for example by aseptizing filtration,
by incorporating to the composition sterilizing agents,
by irradiation or by heating. They may also be prepared
a5 sterile scolid compositions which may be dissolved at
the moment of use in sterile water or any other

injectable sterile medium.

The compositions for rectal administration are
suppositories or rectal capsules which contain in
addition to the active product, excipients such as
cocoa butter, gemi-synthetic gilycerides or

pclyethyleneglycols.

The compositions for topical administration may
for example be creams, lotions, collyria, collutories,

nasal drope or agrosols.
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The doses depend cn the sought effect, on the
duration of the treatment and on the administration
route used; they are generally comprised hetween
G6.001 g and 1 g (preferably comprised between 0.005 g
and 0.75 g) per day preferably orally for an adult with
unit doses zranging from 0.1 mg to 500 mg of =active
gubstance. Generally, the physician will determine the
suitable dosage depending on the age, the weight and
all the other factors specific tc the subject fto be
treated.
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CLAIMS

1. Compounds fitting general formula (I):

—

5 wherein:
R: reprasaents:

Hydrogen; Ci-Ce¢ alkyi; CORs;  SGu2Rs;
CO{CHy) nORs; (Cila) uRss (CHz ) nCONRyRg
(CH2Y ORs; CHR7ORa; (CHz)pRip

10 m represents:

ok

to €

n represents:

2 to ©

R: represents:

PCT/EP2010/652609

CO(CHy ) nRs;
(CH2} nNR7Rg?
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a phenyl substituted with one or more groups
selected from a halogen, C;-C; alkyl, CN, CH, CF;, OCF;,
SMe, COMe, CMe(OH)CF;, CH(CH)CF;, COOR,;, CONR-Ri;,

cr

a naphthyl, 1,2,3,4-tetrahydro-naphthalene,
biphenyl, phenyl, pyridine or a heterocycle different
from indole in the case where R;, R, and R 4, represent a
hydrogen,

these groups Dbeing either non-substituted or
substituted with one or more groups selected from a
halogen or C;-C¢ alkyl, CN, OH, CF;, OCF,, OMe, SMe; a
cycloalkyl either non-substituted or substituted with
OH, CONH, SO;Me, SO;NH:; C1-C¢ alkyl aryl or cycloalkyl
aryl,

Provigo: - the R; group is always bound to the carbonyl
through a carbon atom,

- When R, is a phenyl, the COOR; substituent is never
in the position 4 relatively to the carbonyl

R; represents:
Methyl or ethyl
R, and R"4, either identical or different, represent:

Hydrogen; halogen; C;-Cs alkyl; CN; CF;, OCF;, SMe;
OMe; NR4Rg; S0O;Me

Ry represents:

C:-Cs alkyl; phenyl either non-substituted or
substituted with one or more groups selected from
halogen, Ci-Cs  alkyl, CN, QH, CEky, OCFs;, SMe ; a
naphthyl, either non-substituted or substituted with
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sne or more groups selected from halogen or C1~Cs
alkyl, CN, OH, CFi, OCFs;, SMe; a cycloalkyl either non-
substituted or substituted with a CONiz, S5C:Me, 50.NH;z,
heteroaryl either non-substituted or substituted with
one or more groups selected from halogen, Ci=Ce alkyl,
CN, OH, C¥F;, O0OCFi, SMe

Re¢ represents:

Hydrogen; Z1-Ce alkvl; phenyl either non-
substituted or substituted with one Oor more roupRs
selected from halogen, Ci-Ce alkyl, CN, QH, CFi, OCFa,
SMe; a naphthyl or heterocycle, either non—sﬁbstituted
or substituted with one or more groups selected from
halogen or C.-Cg alkyl, CN, OH, CF;, OCF:, SMe; a
cycloalkyl either non-substituted or substituted with
CONH,, SO,Me, S50:NHp

Ry represents:
Hydrogen, Ci1—Cs alkyl
Ry represents:

Hydrogen, C1-Ce alkyl, phenyl gither non-
substituted or substituted with one or more Jgroups
selecred from halogen, C;-Cs alkyl, CN, OH, CFy, OCF3,
SMe; a naphthyl or heterocycle, either non-substituted
or substituted with one o0r more groups selectec from
halogen, C.-Ce  alkyl, CN, OCH, CFy, OCF5, SMe ; a
cycloalkyl either non-substituted or substituted with
CONH., S0;Me, SC:NH;
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R; and Ry taken together may form a cycle of 4 to &

members with the nitrogen atom to which they are bound

and which may contain one or more hetercatoms selected

from N, S or © and may either be non-substituted or

substituted with one or more groups selected from C;-Cs

alkyl, C1-Cg alkyl aryl or aryl

Ry represents:

COOMe, COOEt

Rip represents:

Halogen, COOCH, COOR;

K11 represents:

Hydrogen, C;-Cs alkyl, C1-Cs alkyl cycloalkyl,

cyceloalkyl, aryl, C;-C; alkyl aryl

ags well as their stereoigomers, salts and solvates

acceptable for therapeutic use.

2. The compounds according

characterized in that R; is a hydrogen.

3. The compounds according
characterized in that OR; represents
ether.

to claim i

to claim 1

an ester or an

4. The compounds according to any of claims 1 to 3

characterized in that R, represents a naphthyl or a
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1,2,3,4-tetrahydro-naphthalene or a biphenyl or &
phenyl pyridine either non-substituted or substituted
with one cor more groups selected from a halogen, Cy-Cg
alkyl, CN, CH, CF;, 0OCFs;, OMe, SMe; or a phenyl
substituted with cone or more halogens, CN, CF: or C,-Cs
alkyl.

5. The compounds according to any of claims 1 to 3

characterized in that R: and R’, represent a hydrogen.
6. A compound according to claim 1, selected from:

(4~Hydroxy—2—methyl~l,l—dioxo-2H—benzo[eJ[l,2]thiazin—

3-y1) {naphthalen-2-yl)methancne

(4»Hydroxy~2—methylwl,1—dioxo—2HFbenzo[ej[1,2}thiazin—
3-yl) (adamantan-1-yl) methanone

(4-Hydroxy-2-methyl-1, 1-dioxo-2H-benzole] [1,2]thiazin-
3-y1) (d-methylphenyl) methanone

{4-Hydroxy-2-methyl-1, 1-dioxo=-2H~benzole]l {1,2]1thiazin~
3-y1l) {(4-chlorophenyl) methanone

(4-Hydroxy-2-methyl-1, l-dioxo~2H-benzole] [1,2]thiazin~

3-v1l) (4~cyanophenyl) methanone

Biphenyl-4-yl~{4-hydroxy-2-methyl~1,1-dioxo-2H~

benzcele] {1,2])thiazin-3-vl) methanone

(4—Hydroxym2—methyl—l,lmdioxo—2H—benzo{e1{1,2Jthiazin—
3-y1) (2, 4~dichlorophenyl} methancne
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{4-Hydroxy=-2-ethyl-1, l-diocxo-ZH-benzofie] [1,2] thiazin~3-

v1l) {adamantan-1-yv1) methanone

{(4~Hydroxy-2-ethyl-1, 1-dioxo~2H-benzole] [1,2]thiazin-3-
v1} {naphthalen-2-yl) methanone

5 (4-Hydroxy-2-ethvl-1, l1-dioxo~2H-benzole] [1,2]thiazin-3-
v1) {(4-methylphenyl) methanone

(d-Hydroxy-Z2-ethvl-1,l-dioxo~-ZH-benzcle] [1,2]thiazin~-3-
vl) {(4~chlorophenyl) methancne

Biphenyl-4-yl-{4-hydroxy-2-gethyl-1,1l-dioxo-2H~
10 benzo[e}[1,2]thiaZin—B—yi}methanone

{(5-Chloro-4-hydroxy-2-methyl-1, l-dioxo~-2H-
benzolej[l,2]thiazin-3-y1) (naphthalen-2-v1} methanone

(5-Chicre~4~hyvdroxy-Z-ethyi-1,1-dioxo-2H-
benzofel [1,2]thiazin-3-v1) {(naphthalen-2-y1} methanone

13 {6-Fluoro-4-hydroxy-2-methyl-1,1-dioxo-2H-

benzo{el [1,2]thiazin-3-v1l} (naphthalen-2-vy1} methancone

(6-Fluoro~4~-hydroxy-2Z-ethyl-1,1-dioxo-2H-
benzolel [1,Z2]thiazin~-3-yl} (naphthalen-2-vy1l} methanone

{(7-Fluoro-d-hydroxy-Z-methyl-1,1-dioxo-2H-

20 benzo{e][l,21thiazin-3-vl) (naphthalen-2-y1l} methanone

(7-Fluoro~-4-hydroxy-2-ethyl-1, i~dioxo-2H-
benzole] [1,2]thiazin-3-y1) (naphthalen-2-y1) methanone
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Benzoic acid 2-methyl-3-(naphthalene-2-carbonyl)-1i,1-
dioxo-2H-benzole]l [1,2]1thiazin-4~yl ester

Cyclohehanecarboxylic acid 2-methyl-3~ (naphthalene-2-

carbonyl)~1,1-dioxc-2H-benzo le][1,2]thiazin-4-vl estexr

tertButylcarboxylic acid Z2~-methyl-3- (naphthalene~2-

carbonyl)~1,1-dioxc-ZH-benzole] (1,2} thiazin-4-vyl
eater
4-Methylbenzcic acid 2-methyl-3~ (naphthalene~2-

carbonyl)=1,1-dioxo-ZH-benzole] [1,2] thiazin-4-vl1 ester

4-Chlorobenzoic acid 2-methyl-3-{naphthalene-Z-
carbonyl)-1,1-dioxo-Z2H-benzole] [1, 2] thiazin-4-yi ester

tertButylcarboxylic acild 16-fluore-2-methyl-3-
(naphthalene-2-carbonyl) -1, l-dioxo-2ZH~benzo

[el{l,2]thiazin~-4-y1 ester

Cyclohexanecarboxylic acid 6-flucro~2-methyl-3-
(naphthalene-2-carbonyl) -1,1-dioxo-2H-

benzolejil,2]thiazin-4-yl ester

Benzoic acid 6-fluoro-Z2-methyli-3- (naphthalene-2-
carbonyl)-1,1-dioxo~Z2H-benzoie] [1,2]thiavin-4-vl ester

4-Methylbenzoic acid 6&-fluoro-Z-methyl-3- (naphthalene-
Z-carbonyl) -1, 1-dicxo-2H-

benzole] [1,2]thiazin-4-y1 ester
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tertButylicarboxvliic acid 6-fluoro-Z2-ethyl=-3~
(naphthalene-Z-carbenyl)-1,1-dioxoe~2H-

benzolel [1,2]1thiazin-4-vl ester

Cyclohexanecarboxvlic acid 6-flucro~Z-ethyl~3~
(naphthalene-Z-carbonyl)-1,1-dioxo-2H-

benzolel [1,21thiazin-4-v1 ester

Benzoic acid o-fluorc-2-ethyl-3- (naphthalene-2-
carbonyviy-1,1-dicxc-ZH-benzolel[1,2] thiazin-4-yl saster

4-Methylbenzoic acid e-fluorc-Z2-ethyl-3~({naphthalene=-2-
carponyly-1,1-dicoxo-2H-benzo [e]{1,2ithiazin~4d~yl ester

4-Chliorobenzoic acid o6-fluoro-Z-methyl-3-{naphthalene-
?2-carbonyl) -1, 1-dioxo-2H-

benzoie]l [1,21thiarin-4-yv1 ester

4-Chlorchenzoic acid 6—fluoro~2—ethyi—3—(naphthaléﬁé—z—
carbonyl)-1,l-dioxo~-Z2H-

benzole] [1,2]thiazin-4-yi ester

Naphthalen-l-ylcarboxylic acid 2-methyl-3-(4-
methylbenzoyl)-~-1,1l-dioxc~-2H-

benzole] [1,2]thiazin-4-y]l ester
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Naphthalen-Z-ylcarboxylic acid z-methyl-3-{4-
methylbenzoyvl)-1,1-dioxo~ZH-benzole] [1L,2]thiazin-4-vl
ester
Naphthalen-l-yicarboxylic acid 2-methyl-3- (4~
cyanchenzoyl)-1,1-dioxo~ZH-benzole] [1,2]thiazin-4-v1
ester
Naphthalen-Z-vicarboxylic acid Z2-methyl-3-{4-
cyanobenvoyl)-1i,1-dioxo-Z2H-benzole] [1,2] thiazin-4-vi
estexr

4-Chlorobenzolic acid Z-methyl-3- (4-methylibenzoyi)-1,1-

dioxo-ZH-benzole] [{1,2] thiazin-4-vl ester

4-Chlorcobenzcic acid Z-methyl-3-(4-cyancbenzoyl)-1,1-
dioxo-ZH-benzolel [1,2]thiarin-4-y1 ester

{Naphthalene-2-yloxy)acetic acid Z-methyl-3-(4-

methylbenzoyl)-1,1-dioxo-2H-benzo [e]lil,Z2lthiazin-4-vyl
ester
(Naphthalene-2-yvloxy)acetic acid Z-~mathyl-3-(4-
cyancbhbenzoyl) -1, l-dicxo-2H-henzo[&] [1,2]thiazin-4-vyl
ester
(Naphthalene~l-vlioxy)acetic acid 2-methyl-3- (4~
methylbenzoyl) -1, l-dioxo~2H~-benzoe [el[l,21thiazin~4~yl
ester
(Naphthalene-l-yloxy)acetic acid Z2-methyl-3- (4-

cyancbenzoyl)-1,1-dicxc-2ZH-benzc [e][l,27 thiazin-4-vl
ester
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(4~Chliorophencxy)acetic acid Z2-methyl-3-(4-
methyibenzoyl)-1,1~dioxo-2H-benzole] [1,2] thiazin-4-vl
ester
(4~Chliorcophencxy)acetic acid 2-methyl-3-(4-

cyanobenzoyl) -1, 1-dioxo-ZH-benzole]l [1,2] thiazin-4-vyl
ester

Acetic acid 2-methyl-3-(naphthalene-Z-carbonyl)-1,1-
dioxo-Z2H~benzole] [1,2]thiazin-4-yl ester

2,4-Dichlorchenzoic acid Z-methyl-3-{naphthalene-2-

carbonyl) -1, 1-dioxo-ZH-benzolel (1,21 thiazin~-4-vy1
ester
4-Fluorobenzoic acid Z-methyl-3- {naphthalene-2-

carbonyl) -1, l1~dioxo-2ZH~benzole] [1,2] thiazin-4-yvl ester

Cyclopentancic acid 2-methyl-3- (naphthalene-2-

carbonyl)-1,l-dioxo-ZH-benzole] [1,2]thiazin -4-y1
ester

Z-Furanoic acid Z-methyl~3-{naphthalene-Z-carbonyl)-
1,1-dicxo-ZHbenzole] [1,2] thiazin-4-yl ester

Thiophen-2-carboxylic acid Z-methyl-3-(naphthalene-2-
carbonyl; -1, l-dioxo-Z2H-benzc {e] [l,2]lthiazin~4-yl ester

3-Chlcrobenzoic acid Z-methyl-3-(naphthalene~2-
carbonyl)-1,1~dioxo-2H-benzciel(1,2] thiazin-4-yvl ester
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Z-Chlorcbenzoic acid 2-methyl-3- (naphthalene-Z-
carbonyl) -1, 1-dioxo-2H~benzole] [1, 2] thiazin-4-yl ester

Phenoxyacetic acid 2-methyl-3- (naphthalene-2-
ylcarbonyl)-1,1-dioxo~-2H-benzole] [1,2] thiazin -4~y

ester

(4-Methoxy-2-methyl-1,1-dioxo-2H-benzole] [1,2]thiazin~
3-y1) (naphthalen-2-yl)methanone

(4-BEthoxy-2-methyl-1,1l-dioxo~2H~benzole] [1,2]thiazin-3-
yl){naphthalen—z—yl) methanone

(4-Propyloxy-2-methyi~1,1-dioxo-ZH-
penzole][1,21thiazin~-3-y1l) (naphthalen-2-yl) methanone

(4—Buty10xy—2—methylml,l—dioxo*ZHmbenzo[e]{l,Z}thiazin—
3-y1) {(naphthalen-2-yl} methanone

(4-(2-Chlorsethoxy)~2-methyi-1,l-dioxo-ZH-

benzolel(1l,21thiazin-3-yl) (p-tolyl) methancne

(4-[2- (Naphthalen-2-yloxy)ethoxy]l-2-methyl-1, I-dioxo-
2H-benzole] [1,2]1thiazin-3-y1l) (p-tolyl)methanone

(4- (2=-Phenoxy-ethoxy) -Z-methyl-1,1-dicxo-ZH-
benzolel [1,2]thiazin-3-yl) (naphthalen-2-yl)methanone

Methyl 2-{(2-methyl-3~ (4-methylbenzoyl)~ 1,l-dioxo~ZH-

benzole] [1,2]thiazrin~-4-vyvioxy) acetate
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2-{2-methyl-3-{4-methylbenzoyl) -1, l-dioxo-2H-

benzolel {1,2]1thiazin-4d-yloxy)acetic acid

Z2-(2-Methyl-3- (d~methvlbenzovly -1, i-dioxo-2H-
benzoiel [l,2]1thiazin-4-yloxy)-N- (naphthalen-1

i

vl)acetamide

2-{2-Methyl-3- (4d~methvlbenzovl}-1,1-dioxo-2H-
benzoie] [i,2]thiazin-4-yloxy)-N- (adamantan-1-
vliYacetamide

2-{2-Methyl-3- (4~methylbenzoyl)-1,1-dioxo-2H-
benzolel [1,21thiazin-4-yloxvy)-N- {adamantan-2~

yvllacetamide

Methyl 2-(1,1-dioxe~2-methyl-3- {(d-methylbenzoyl) -2H-
benzole] [1,2]1thiazin-4~ylioxy) acetate

(1,1-dioxo-Z2-methyl-3-(4d=-methylbenzaoyl)}-2H-

benzolelll,2]thiazin-4d-vlioxy)acetic acid

Z2-[2-Methyl-3-{napghthalene-2~carbonyl) -1, 1-dioxo-2H-
benzofe] [1,2]thiazin-4-yloxy]~l-piperidin-1l-yl-ethanaone

2-[2-Methyl-3-{naphthalene-2~carbonyl) -1, 1-dioxo-2H~
benzole] [L,2]thiazin-4-yloxy]-1~{4-methyl-piperazin-1=-
yl}-ethanonse

1-{4-Benzyl-piperazin-1-yi)-2-[2-methyl-3-{naphthalene-
Z-carbonyl)~1,l-dioxoc-ZH-benzole] [1,2]thiazin-4-yloxy]-
athanone
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(4-Chloro-vhencxy) —acetic acid 2-methyl -3
(naphthalene~Z~carbonyl) -1, i-dioxo-2H-benzoie]l [1,2]

thiazin-4-vyl ester

(Naphthalen-l~vioxy)-acetic acid 2-methyli-3-
(naphthalene~-2-carbonyl}~1, l-dioxo-2H-benzole]
[1,2]thigzin~4~yl ester

{Naphthaien-2~yloxy)-acetic acid Z2-methyl-3-
{naphthalene-2-carbonyl) -1, i-dioxo-2H-benzo[e]

[1,2]1thiazin-4~vyl ester

{(4-[2- (naphthalen-1l-yloxy)ethoxy!~2-methyl-1, 1-dioxo~
ZH-benzoie] [1,2)thiazin~-3-yl) {(p~tolyl)methancne

(d-[2-(4-chlorophenyloxy)ethoxy] -2-methyl-1, 1-dioxo~2H~
benzolel [1,21thiazin-3-yv1) (p-telylimethanone

Acetic acid Z-methyl-3-{4-methylbenzoyl)- 1,l-dioxo-2H~

benzole] [1,2]thiazin-4-v1 ester

Propanoic acid Z-methyl-3-(4-methylbenzoyl)- 1,1-dioxo-
ZH-benzolel] [1,2]thiazin-4-yl ester

(d-methyloxy-2-methyl-1,1-dioxo-2H-bhenzole]
[1,21thiazin-3-v]) {(p-tolyl)methanone

(4-ethyloxy-Z-methyl-1, l-dioxo-ZH-benzolel [1,2]
thiazin-2-v1) (p~tolyl)methanone

[4- (Z-Bromo-ethoxy) -2-methyl-1,1-dioxo-2H~
benzole] [1,2]thiazin-3-yl]-naphthalen-2-yl-methanone
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{4-{2-(4-Chloro-phenoxy)-ethoxy]-2-methyl-1, 1~dioxo-2H-
benzofel [1,2]thiazin~3-yl}-naphthalen-2-yl-methanone

Carbonic acid ethyl ester l-[2-methyl-3-(naphthalene-2-
carbonyl)wl,l—dioxo—2H~benzo[e][1,2}thiazin—4myloxyj—
ethyl ester

[Z2-Methyl-4-(2-piperidin-il-yl-ethoxy)-1, I-dioxo-2H-
benzofel [1,2]thiazin~3-yl]-naphthalen-2-yl-methanone

4-Chloro-benzoic acid 5-chloro-2-methyl-3- (naphthalene-
2—carbonyl}—l,l~diox0w2H—benzo[e}[E,ZEthiazinm4—yl

ester

Cyclohexanecarboxylic acid b-chloro-Z-methyl-3-
(naphthalene-Z-carbonyl) -1, 1-dioxo=-2H-
benzole] [1,2]thiazin-4~y]l ester

Benzoic acid S5-chloro-2-methyl-3- (naphthalene-2-
carbonyl}-1,1-dicxo-2H-benzole] [1,2lthiazin-4-yl ester

4~Chloro-benzeic acid 6-fluoro-2-methyl-3-(naphthalene-
2~carbonyl}~1,1—dioxo—2ﬂwbenzo[e]El,ZJthiazin—4*yl

ester

Cyclohexanecarboxylic acid 6-flucro -Z2-methyl-3-
{naphthalene-2-carbonyl) -1, 1-dioxo-2H~
benzo{e] [1,2lthiazin~-4-yv] ester

Benzoic acid 6-flucro =2-methyl-3~ (naphthalene-2-

carbonyl)-1,1-dioxc-2H-benzole] [1,2]thiazin-4-vl ester
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4-Chloro-benzoic acid 7-flucro-2-methyl-3- (naphthalene-

2-carbonyl})~-1,1~dioxo-2H-benzoie] [1,2]thiazin-4-vy1
ester
Cyclohexanecarboxylic acid T-flucre-Z-methyl-3-

{naphthalene-Z-carbonyl)-1, 1-dioxo-2H-
benzolel [1,2]thiazin-4-vl ester

Benzeoic acid T-flucro-Z-methyl-3- (naphthalene-2-
carbonyl)-1,1-dioxo-Z2H-benzole] [1,2lthiazin-4-yl ester

Acetic acid 7-fluoro-Z-methyl-3- {naphthalene-2-

carbonyl) -1, l~dioxo-2H-benzole] [1,2] thiazin-4-vyl ester

Phenoxy-acetic acid 7-fluore -2-methyl-3-(naphthalene-
2-carbonyl)-1,l-dioxo-2H-benzole] [1,2]thiazin~-4-v1

ester

(4-Chloro-phenoxy)~acetic acid 7-fluoro -2-methyl-3-
(naphthalene-2-carbonyl)-1, 1-dioxc~25H-

benzolel [1,2]thiazin-4-yl ester

(5-Chloro-4-ethoxy~Z-methyl-1,1-dioxo-H-
benzo[e] [1,21thiazin-3-y1)-naphthalen-2-yl-methanone

(5-Chioro-4-propoxy=-2-methyl-1, i-dioxo-2i-

penzofel [l,2]thiazin-3-yl}-naphthalen~2-yl-methanone

(e~Fluoro-4-methoxy-Z-methyl-1, I-dioxo~-2H~

benzole] [1,2]thiarin-3-yl)-naphthalen-2-yi-methanone
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(6-Fluoro-4-ethogv-Z-methyl-1,1-dioxo-2H-

benzolel [1,2]thiazin~-3~yl)-naphthalen-Z-vl-methanone

{6-Flucro-4-propoxy-Z-methyl-1,1-dioxo-2H-
benzolel [1,2]thiazin-3~yl)-naphthalen-2-yl-methanone

{(7-Flucro-4-methoxy=-2-methyi-1, l-dioxo-2H-
benzoiel] [1,2]thiazin-3~yvl)-naphthalen-Z-yl-methanone

{(7-Flucro-4-ethoxy-Z-methyl-1,1-dioxo~-2H-
benzolel [1,2]thiazin-3~yl)-naphthalen-2-yl-methanone

{7T-Flucro—-4d4-propoxy-Z-metnyl-1, l-dioxc-2H-
benzolel[1l,2]thiazin-3-vl)-naphthalen-2-yl-methanone

[T-Fluorc-Z-methyl-3- (naphthalene-2-carbonyl)-1,1-
dioxo-2H-benzolel [1,2] thiazin-4-yloxyl-acetic acid
methyl ester

[7T-Flucro-Z-methyl-3- (naphthalene-2-carbonyly-1,1-
dioxo-ZH-benzolel [1,2] thiazin~4-yloxy]-acetic acid

methyl ester

Z2-[7-Fluoro-Z-methyl-3- (naphthalene-2-carbonyl)-1,1-

dioxc-2H~benzolel [1,2]thiazin~4d~yloxy]-1-piperidin-1-

vi-ethanone

Z2-[7-Fluoro-Z-methyl-3- {naphthalene-2-carbonyl) -1, 1-
dioxo-ZH-benzole] [1,2]thiazin-4-vloxy]~1-(4-methyl-

viperazin-i-yl)-ethancone
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1-(4-Benzyl-piperazin-i-yl}-2-[{7-flucro-Z-methyl-3-
(naphthalene-2-carbonyl)~1,1l-dioxoc-2H-

benzole] [1,2]thiazin~-4~-yloxy]-ethanone

Benzenesulfonic acid 7-fluoro-2-methyl-3-(naphthalene-

Z-carbonvl)-1,l-dioxo-ZH-benzole] [1,2lthiazin-4-v1
ester
Benzenesulfonic acid Z-methyl-3-(naphthalene-2~

carbonyl)-1,1l-dioxo~-ZH-benzcole] [1,Zlthiazin-4-vl ester

4-Chloro-benzenesulfonic acid 2Z-methyl-3-(naphthalene-
Z2-carbonyl) -1, 1-dioxo-2H~benzoie] [1,2]thiazin-4-vl

ester

4-Methyl-benzenesulfonic acid 2-methyl-3-{naphthalene-~
2-carbonyl)-1,1-dioxo-2H-benzole] [1,2]thiazin-4-v]

ester

4-Cyanc-henzenesulfonic acid 2-methyl-3-{naphthalene-2-
carbonyl)-1,1-dicxo-2H-benzole] [1,2]thiazin~4-yl ester

4~Chloro-benzenesulfonic acid T-fluoro=-2Z-methyl-3-
(naphthalene-2-carbonyl) -1, 1-dicxo-ZH-benzole] [1,2]

thiazin-4-y1 ester

4~-Mathyl-benzenesulfonic acid T-flucro-2-methyl-3-
(naphthalene~Z2-carbonyl) -1, l-dioxo-2H-benzalel (1,2]

thiazin-4~vl estax

4-Cyano-benzenesul fonic acid T-flucro-2-methyl-3-
{naphthalene-Z-carpbonyl)~1,1-dioxo~2H-benzcoie] [1,2]

thiarin-4-vyv1 ester
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{4-Hydroxy-2-methyl-1, l-dioxo~-T-piperidin-1l-yv1-2H-
benzole] [1,2]thiazin-3-y1) naphthalen-2-yl-methanone

{(7-Dimethylaminc-4-hydroxy-Z-methyl-1,1-dioxo-2H-
benzolel{l,2ithliazin-3-yi) naphthalen-Z-yvl-methanone

5 {4-Hydroxy-Z-methyl-1,1l-dioxge-7T-pyrrolidin-1-y1-2H-
benzole] [{1,2]thiazin-3-vl)-naphthalen-Z-yvl-methanone

i4-Hydroxy-2-methyli-1,1-dioxo-7- {4d-phenvyl-piperazin-1-
v1)-ZH-benzole] [1,2]thiazin-3-v1]-naphthalen-2-v1-

methanone

10 (T~tertbutyl-4-hydroxy-Z2-methyl-1,1l-dioxo-ZH-
benzolel[l,2]thiazin-3-yl) (naphthalen-2-vl1) methanone

(4-hydroxy-2-methyl-1,1-dioxo~-2H-benzol[e] [1,2]thiazin-
3-v1) (3, 4-dichlcrophenyl) methanocone

{4-Hydroxy-Z2-ethyl-1,1-dioxo-Z2H-benzole] [1,2]thiazin-3-
15 1) (3,4-dichlorophenyl) methanone

(4-Hydroxy-Z2-methyl-1, 1-dioxo-ZH-benzcele] [1,2}thiazin-
3-v1) {benzofuran-2-vyv1l} methancne

(4-Hydroxy-Z-ethyl-1, l~dicxco~2H~benrzole] [1,2]thiazin-3-
vl) {(benzofuran-2-v1) methanone

20 {4-Hydroxy~-2-methyl-1,1l-dioxo-2H~benzol{e]l [1,2ithiazrin~-
3-yli-i{5,6,7,8-tetrahydro-naphthalen-2-vl)-methanone
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(4~Hydroxy~2-methyl-1,1-dioxo-2H-benzolel [1,2]thiazin~
3-yl)~(5,5,8,8~vetramethyl-5,56,7, 8-tetrahydro-
naphthalen-2~yl)-methanone

(7-Fluoro~4~-hydroxy-2-methyl-1, l-dioxo-2H-
5 ‘benzolel[l,2lthiazin-3-v1)-(5,6,7,8-tetrahvydro-
naphthalen-2~yl)-methanone

(7T-Fluoro=4-hydroxy-2-methyl-1,1-dioxo-ZH-
benzolel [1,2]thiazin-3-y1)~(5,5,8,8~tetramethyl-
5,6,7,8-tetrahydro-naphthalen-2-yl;-methanone

10 (2,3-Dihydro~benzofuran-5-yl) - (4-hydroxy-2-methyl-1, 1~
dioxo-1,2~dihydro-ZH~benzole] [1,2]thiazin-3-y1) -

methanone

(2, 3=Dihydro-benzofuran-5-vyvl) - (4-hydrexy-Z-ethyl-1, 1~
dioxo-1,2-dihydroc-2H-benzoiel {l,2]thiazin-3-yi)~-

15  methanone

Benzo[l,31dioxol-5-yl- (4-hydroxy-Z-methyl-1, 1-dioxo-
1,2-dihydro-2H-benzole] [1,2]thiazin-3-yl)-methanone

Benzoll,3]dioxeli-5-y1- (4-hvdroxy-Z2-ethyl-1, 1~dioxo-1,2-
dihydro-2H-benzale] [1,2]1thiazin-3-yl)-methanone

20 {2,3-Dihvdro-benzol[l,4]dioxin-6-y1l) - (4d-hydroxy-2-
methyl-1,1-dioxo-1,2-dihvdro-2H- benzcole][l,2]thiazin-

3-yl)y-methanone

(2, 3-Dihydro~benzoll, 4ldioxin~6-yl)~ (4~hydroxy-2-ethyl-
1, 1l-dioxo-1,2-dihydro-2H-benzoie] [1,21thiazin-3-yi)~-

23 methanone
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Benzo[blthiophen-5-yl-{4-hydroxy=2Z2-methyl-1,1-dioxo-
i,2-dihydro-2H-benzofle] [1,2]thiazin-3~yl)-methanone

Benzofuran-5-yl-{(4-hvdroxy-2-methyl-1,l-dioxo-1,2~

dihydro-2H-benzoie] [1,2]thiazin~3-yl) ~methanone

(4-Hydroxy-2-methyl-1, 1-dioxo-1,2-dihydro-2H-
benzoiel [1,2]thiazin-3-y1l)-(l-methyl~1H~benzoimidazecl-
5-vi)~methancne

Benzolblthicphen-2-yl- {(4-hydroxy~Z-methyl-1,1-dioxo-
1,2-dihydro-2H-benzole] [1,2}thiazin-3~vl)-methanone

(4-tert-Butyvl-phenvl) - (4-hvdroxy-2-methyl-1,1-dioxo-
1,2-dinhydro-2H-benzole] [1,2]thiazin~-3~yl)-methanone

{(Z~-Bromoe-phenyl) - {(d-hydroxy-Z2=~methyl-1,1-dioxo-1,2-
dihydro-2H-benzole] [1,2]thiazin-3-yl)-methancne

3-{4-Hydroxy-2-methyl-1,1-dioxe-1,2-dihydro-2F-

benzole] [1,2]thiazine-3-carbonyl)-benzonitrile

(3,4-Dimethyl-phenyl) - (4~hydroxzy-2-methyl-1, I-dioxc-
1,2~dihydro-ZH-benzoe] [1,2]thiazin-3-vl)-methanone

(4-Hydroxy-Z-methyl-1, 1~dioxo-1,2-dihydro-2H-
benzolel] [1,2]thiazin-3=-yl) - (3-trifluoromethyl-phenyl) -~

methanone

(4-Hydroxy-Z2-methyl-1, 1-dioxc-1,2-dihydro-2H~
benzole] [1,2]thiazin-3-y1) - (4-triflucromethyl-phenyl) -

methanone

PCEER2010/052609
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Adamantan-2-yi-(d-hydroxy-2-methyl-1,i-dioxce-1,2-
dihydro-2H-benzolel {1,2]thiazin-3-yl) -methanone

Chroman-6-yl-{4-hydroxy-2-methyl-1, 1-dioxo-1,2-dihydro-

ZH-benzole] [1,2]thiazin-3-vl)-methanone

(4-Chloro~-3~trifluocromethyl-phenyl) - (4-hydroxy-2-
methyl-1,1-diexo-1,2~dihydro-2H-benzole]l [1,2)thiazin-3-
v1)-methanone

(7-Bromo-4-hydroxy-Z-methyl-1,1-dioxo-1, 2~dihydro-2H~
benzoie] [1,2] thiazin-3-yl)-naphthalen-2-yl-methancne

(7-Chloro-4-hydroxy-Z-methyl-1,1-dicxo~1,2-dihydro-2H-
benzo{el [1,2] thiazin-3-yl)-naphthalen-2~yl-methanone

(4-Hydroxy-2, 7-dimethyl~1, 1-dioxo-1,2-dihydro~2H-
benzole] [1,2]thiazin-3-yl)-naphthalen-2-yl-methanone

Biphenyl-3-yl~ (4~hydroxy-2-methyl-1,i-dioxo-1,2~
dihydro-2ZH-benzeole] [1,2] thiazin-3-yl)-methanone

(2"~Flucro-biphenyl-3-yl} - (4-hydroxy-Z2-methyl-~1,1-
dioxo-1,2-dihydre-2H-benzole] [1,2]thiazin-3-yl)-

methanone

(3'-Fluoro-biphenyl-3-y1)-{4-hydroxy-2-methyl-1, 1-
dicoxo-1l,Z~dihydro~2H-benzole] [1,2]1thiazin-3-vy1l)~

mathanone



W 2010/100139

PCT/EP2010/052669
164

{(4"-Fluore-biphenyl-2-y1)- (4~hydroxy-2-methyl-1,1-
dioxe-1,2-dihydro-ZH-Zenzole] [1,2]thiazin-3-vl)-

methanone

(27 -Choro-biphenyl-3-yl)-(4~hyvdroxy-Z2-methyl-1,1-dioxo-

5 1,2-dihyvdro~2H-benzoie]

[1,2]thiazin-3-v1)-methanone

(3'-Choro-biphenyl-3-yl)-(4~hyvdroxy-Z-methyl-1,1-dioxo-

1,2-dihvydro-Z2H~benzole]

[1,2jthiazin-3-vl)-methanone

(4'-Chero-biphenvl-3-yl)-{4-hvydroxy-2-methyl-1, l-dioxo-

1,2-dihydro-2H-benzole]

1,2]thiazin-3-vl)-methanone

10 (2"-Methyl-biphenyl-3-yl)- (4~hydroxy-2-methyl-1,1-
dioxo-1,2-dihydro-2H-benzole] [1,2]thiazin-3-vl)-

methanone

{3'-Methyl-biphenyl-3-yl)-{4-hydroxy-2-methyl-1,1-
dioxo-1,2-dihydro~-2H-benzo[e] [{1,2]thiazin-3-y1)-

15 methanone

(4" ~Methyl-biphenyl-3-v1)-{4-hydroxy-2-methyl-1,1-

dioxec-1, 2-dihydro-2H-benzolel [1,2]thiazin-3-yl)-

methanone

(2'-Methoxy-biphenyl-3-vyl)-{4-hydroxy-2-methyl-1,1-

20  dioxo~1,Z-dihydro-Z2H-benzole] [1,2]thiazin-3-yl)-

methanone

(3'-Methoxy-biphenyl-3-yl}~ (4-hydroxy-2-methyl~-1, 1~
dicoxeo-1,2-dihydro~-2H-benzole] [1,2]thiazin-3-yl)~

methanone
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(4'-Methoxy-biphenyl-3-yl) - (4-hydroxy-2-methyli-1,1-
dioxo-1,2-dihydro~-2H-benzole] [1,2]thiazin~-3-yl)-

methanone

(4~Hydroxy-2-methyl-1,1-dioxo-1,2-dihydro-2ZH-
5 bpenzolel[l,2lthiazin-3-y1l)-{3'~trifluorcmethyl-

biphenyl-3-yl)-methanone

(4~Hydroxy-2-methyl-1,1-dioxo-1,2~dihydro-2H-
benzo[e}{l,Z]thiazin—B—yl)—(é’wtrifluoromeihyl~

biphenyl-3-yl} -methanone

10 3'”(4—Hydroxy—2—methyl—l,1—diox0m1,2—dihydro~2H*
benzo[e][l,2}thiazinew3—carbonyl)mbiphenyl*B—

carbonitrile

3‘—(4—Hydroxy—2—methyl—l,1—dioon1,2~dihydro—2H—

penzolel[1,2]thiazine-3-carbonyl) -biphenyl-4-

15 carbeonitrile

{4—Hydroxy—7~methanesulfonyl—z—methyl—1,1—dioxo—1,2—

dihydro-ZH-benzo{e]

methanone

[1,21thiazin-3-y1l)-naphthalen-2-yl-

(4-Hydroxy-2-methyl-1, 1-dioxo~1,2-dihydro-2H-
20 benzolelll,?2]thiazin-3-yl)-{l-phenyl-cyclepropyl)-

methanone

1-[3- (4-Hydroxy-2-methyl-1,1-dicxo-1,2~dihydro-2H-

benzolel 1,2 thiazine-3-carbonyi) -phenyli-ethanone
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{4-Hydroxy-Z-methyl-1, l-dioxo-1, 2-dihydro-2H-
benzelel[l,2]thiazin~3~yl)~[3~(2,2,2-trifluoro-1-
hydroxy—-I-methyl-ethyl)-phenyl]~methanone

(4-Hydroxy-2-methyi-1, l-dioxo~1, 2-dihvydro-ZH~
kbenzole]l [1,2]1thiazin~3~yl)~{3~(2,2,2-trifluoro-1-
hydroxy-ethvl)-phenyl] -methancne

3-(4-Hydroxy-2-methyl~-1,i~dioxo~-1,2-dihvdro-2H~

benzolel]{i,2]thiazine~3~carbonyl) -benzoic acid

3-{4-Hydroxy-Z-methyl~1,1~dioxo~1,2-dihydro-2H-

benzolei[l,2ithiazine-3~carbonyl) -N-methyl-benzamide

3-{(4-Hydroxy-2-methyl~1l,i~dioxo-1,2-dihydro-2H~
penzolel [1,2]thiazine~3~carbonyl) -N,N-dimethyl-

benzamide

N-Ethyl-3-{4d-hydroxy-Z-methyl-1,1-dioxo-1,2-dihvdro-2H-

benzoiel [1,21thiazine-3~carbonyl) ~benzamide

3-(4-Hydroxy-Z-methyl-1,I-dioxo~1,2-dihydro-2H-
benzole] [1,2]thiazine-2-carbonyl) ~N,N-diethyl-benzamids

N-Cyclopropyl-3- (4-hydrexy-Z2-methyl-1,1-dioxo-1, 2-

dihydro-ZH-benrzoie]l [1,2] thiazine-3-carbonyl)-benzamide

N-Cyeloprepylmethyl-3- (4d-hydroxy~2-methyi-1, i-dioxo-
1,2-dihydro-ZH-benzcelel [1,2]thiazine~3~carbonyl)~

benzamide
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3- (4-Hydroxy-2-methyl-1, I-dioxo-1, 2~dihydro-2H-
benzole] [1,2]thiazine~3-carbonyl)-N-phenyl-benzamide

N-Benzyl-3-(4-hydroxy-Z-methyl-1, 1-dioxo~1,2-dihydro-
ZH-benzole] [1,2ithiazine-3-carbonyl) ~benzamide

3-(4d-Hydroxy-2-methvl~1, l1-dioxo-1, 2-dihydro-2H-

benzeolel [1,2]thiazine-3-carbonyl) —benzamide

3-(4-Hydroxy-2Z-methyl-1, 1-dioxo-1, 2~dihydro-2H-
benzole]{l,2]thiazine~3-carbonyl)-benzoic acid ethyl
aster

(d-Hydroxy-Z-methyl-1, 1-dioxo-1,2-dihydro-2H-
benzelel [1,21thiazin~-3-y1) - {3-pyridin~3-vyl-phenyl) -

methanone

(d-Hydroxy-Z-methyl-1, I-dioxo-1, 2-dihydro-2H~
benzole] [1,2]thiazin-3-y1) - (3-pyridin-4~yl~phenyl) -
methanone

(4-Hydroxy~2-methyl-1, l-dicxo-1,2-dihydro~2H~
benzole}[l,2)thiazin-3-y1)~-[3-(6-methyl~pyridin~-3-yl)-
phenvylj-methanone

{4-Hydroxy-Z-methyl-1, 1-dioxo-1,2-dihvdro~2H~
benzo(e] [{1,2]thiazin-3-y1)-[3-(5-methyl-pyridin-3-yl) -
phenyl]-methanone

(d-Hydroxy-2-methyi-1,1-dioxc-1, 2~dihydro-2H-
benzolelli,2lthiazin-3-y1)-[3-(4-methyl-pyridin-3-y1)~
phenyl]-methanone
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(4-Hydroxy-2-methyl-1,l-dioxo-1, 2~-dihydro-2H-
benzolel [1,21thiazin-3~-y1l)~[3-(Z~-methyl-pyridin-3-y1)-

phenyl] -methanone

(4-Hydroxv-2-methyl~1,i~dioxo-1,2-dihydro-2H~
benzoflel{i,2]thiazin-3-yl)~[3~ (4-methoxy-pyridin-3-vy1)-

thenyl]l-methancone

(4~-Hydroxy-Z-methyli-~-1, 1-dicoxo-1,2-dihydro-2H-
benzcole]fl,2]thiazin-3-yvl)-[3-{(6-fluoro-pyridin-3-vl1)-

phenyli-methanone

(4-Hydroxy-2-methyl-1,1-dioxo-1, 2-dihydro-28-
benzolel[l,2])thiazin-3-y1}~-[3~-(2-methoxy-pyridin-3-v1)-

phenyl]-methanone

{4-Hydroxy-Z2-methyi-1,l-dioxo-1,2~dihydro-2H-
benzolel [1,2]thiazin-3-v1)-[2-(6-methoxy-pyridin-3-vl}-~

phenyli-methanone

{3-Chloro-phenvl) - (4-hydroxy-2-methyl-1,1-dioxo-1, 2~

dihydro-ZH-benzolel [1,2Z2]thiazin-3-vyl)-methanone

{Z-Fluoro-phenyl)-{4-hydroxy-2-methyl-1, i-dioxo-1,2Z-
dihydro-ZH-benzo{e] [1,2]thiazin-3-y1)-methanone

7. A method for opreparing the compounds of
general formula {(Ia) which corresponds to formula I
accoxrding to any of claims 1 to 6 wherein R, represents
a2 hydrogen atom characterized in that an intermediate
of general formula (IV} 1s condensed
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HO O
R4

ﬂ\\ R,

= /NH
R4 O/s%b

v

wherein Rz, R4, et R’, are defined acceording to claim 1,
with an intermediate of general formula R:-Y wherein Rj
5 is defined according to claim I and Y represents a

leaving group.

8. A method for preparing the compounds of

general formula (Ib) which corresponds to formula I
according to any of claims 1 to &, wherein R, is

10 different froem a hydrogen atom characterized in that an

intermediate of general formula (Ia) is condensed

HO O
R4
B Ny Ry
P AN
S R
R'g Of‘% 3
Ta

wherein R, Rs, R., and R’.: are defined according to
claim 1, with an intermediate of general formula R.-Z

15 wherein R, 1ig defined as earlier and Z represents a
leaving group.

8. A method for preparing the compounds of

general formula (Ic} which corresponds to formula 1
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according to any of claims 1 to 6 wherein Ry represents
(CH2)WNRsRg or  (CHz),OR¢ characterized in that an

intermediate of general formula (V) 1s condensed

/(CH 230X
O O
R4
H S R R,
= AN
S Rs
R Y
4 O/’\O
v

5 wherein R;, Rs, Es;, R’;, n are defined according to
claim 1 and X’ represents a leaving group, with an
intermediate of general formula R-RsNH or ReOH wherein

Ry Ry and Re¢ are defined according to claim 1.

10. A method for preparing the compounds of

10 general formula (Id) which corresponds to formula I
according to any of claims 1 to 6 wherein R: represents
{CH:) .CONR,Rs characterized in that an intermediate of

general formula (VII) is condensed

{CH;),COOH
Jd o
Rg
H X = Ry
= AN
S Ry
AN
R4 O/‘\O

VIX

15  wherein Ry, Ej, R4, R’y and m are defined according to
claim 1, with an intermediate of general formula R;RgNH

wherein R; and Ry are defined according toe claim 1.
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11. A method for preparing the compounds of
general Iformula (If) which corresponds to formula I
according to any of claims 1 to & wherein R; represents
NR;Rg characterized in that an intermediate of general

formula (Ie} i3 condensed

HO 9]
R
E>§\\ AN Ry
= NG
3 Ra
2 N
F O/'\o
Ie

wherein Ry, Rz, and R': are defined according to claim
1, with an intermediate of general formula R.RgNH

wherein Ry and Rg are defined according to claim 1.

Fh

12. A method for preparing the compounds o

bt

general formula (Ih) which corresponds to formula
according to any of claims 1 to & wherein R; represents
a biphenyl or phenyl pyridine either substituted or
not, characterized in that an intermediate of general

formula (Ig) ig condensed

wherein Ry, R4, R’4 are defined according teo claim 1 and

X represents a leaving group, with a borconic acid.
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13. A wmethod for preparing the compounds of
general formula (Ik) which corresponds to formula T
according to any of claims 1 to 6 wherein R, represents
a phenyl substituted with an amide in the ortho or meta
position characterized in that an intermediate of

general formula (Ij) is condensed

wherein Ri:, Rs;, R, are defined according to claim 1,
with an amine of general formula R,R;:NH wherein R, and

R1: are defined according to claim 1.

14. The compounds according to any of claims 1 to
6 for their use as drugs.

15. Pharmaceutical compositions containing as an
active ingredient at least one compound according to
any of «claims 1 to 6, in combination with a

pharmaceutically acceptable carrier, as drugs.

16. Use of the pharmaceutical compositions
aécording to claim 15 in the manufacture of a
medicament for both curative and preventive treatment
of diabetes of type 2.
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17. Use of the pharmaceutical compositions
according to «laim 15, in the manufacture of a
medicament for both curative and preventive treatment
of disorders related to type 1 1llg-hydroxysteroid
dehydrogenase (L1BHSD1}; or of opesity; or
dyslipidemiag; or arterial hypertension; or
atherosclerosis and clinical pathologies which result
therefrom such as corconary strokes, or cerebro-wvascular
strokes or arteritis of the lower limbs; or
hyperglycemias; or intolerance to glucose; or insulin-
resigtance; or hypertriglyceridemias; ox
hypercholesterolemias; or restenoses; or
pancreatitises; or retinopathies; or nephropathies; or

neurcpathies; or certain types of cancer or glaucomas.

18. The pharmaceutical compositions according to
claim 15 in combination with a pharmaceutically
acceptable carrier and administered in association with
an anti-diabetic agent such as biguanides, various
formg of insulin, sulfonylureas, meglitinides, PPAR
modulators, alpha-glucosidase inhibitors, GLP-1

analogs, DPP-4 inhibitors, amyline analogs.

19. The pharmaceutical compositions according to
claim 15 in combination with &2 pharmaceutically
acceptable carrier and administered in association with
an anti-cbesity agent such as for example orlistat or-

gibutramine.



