WO 2010/ 100139PCT/ EP2010/ 052609 1 DERI VATI VES OF BENZOTHI AZI NES,
PREPARATI ON THEREOF AND APPLI CATI ON THERECF AS DRUGS The obj ect of

t he presewd otweotsbon i s derivatives of benzothiazine, wrhe/presboschor
maki ng them the 5 pharmaceutical conposjitions which contain themand their
use as drugs intended for treating and/or preventing di abetes of type 2,
obesity, dyslipidem as, arterial hypertension and atheroscl erosis. These
conpounds may also find use in treating and/or 10 preventing
hyper gl ycem as, intol erance to gl ucose,

i nsul i nresi stance, hypertriglyceridem as, hyperchol esterol em as, restenoses,
pancreatitises, retinopathies, nephropathies, neuropathies (Reichard et
al., N Engl. J. Med. 1993, 329:304-309), certain types 15 of cancer
(Strickler et al., Diabetes Technol ogy & Therapeutics 2001, 3(2): 263-274)
or glaucomas (Pascale et al., Ophtal nol ogy 2006, 113(7): 1081-86). The
present invention also relates to the conbinations between the descri bed
conmpounds and other 20 agents used in the treatnent of these pathol ogi es.

| ndeed, the treatnent of pathol ogies such as di abetes of type 2 often
requires the conbi ned use of several classes of conpounds in order to
attain the recommended WO 2010/ 100139PCT/ EP2010/ 052609 2 val ues of
glycem a and to keep it balanced (Nathan et al., D abetes Care 2009
32:193-203). These associations may also relate to conbined treatnents of
obesity and di abetes of type 2 (Gundy et al., Crculation 2005, 5112:
2735-2752). The netabolic syndrone is an early stage of several
Serious cardi QNASOMLRERALDOLER) ST Al IAEYS) OREpRRLEICONSEANERE AR
insulin-resistance and s characterized vi scera spres et
al., 10 Nature 2006 444(14}»PPB8TIABIYPN ﬁﬁ@%@@ﬁté& WRYBScertain risk factors
such as intolerance to glucose and certain dyslipidemas which may be
associated with arterial hypertension (Gundy, Nat. Rev. Drug D scov. 2006,

5:295-309). 15D ahefesBfedtyRE ZHes ;ﬁfe\e@dt CiQﬁ;lél?ﬁﬁtcﬁﬂ ipathal iagy isidice the
gl ycem c dlsorde re explalnedtg% Iélree mechanj sns: a defi |ency of
et

the function® %ﬁ&zﬁéﬁdéFHEﬁs ehpo he %ﬁnd? 519 5 diheaddS n t he
use of gIﬂc0$aaﬁmwﬁ£wp@axmenabds&mmw& amimﬂne&&dﬂhmnodﬂﬁmlomnﬁ
gl ucose by th iver (Mnnjer I es Me |,i 20
207-216) . Fbmever |ﬁ&§p|%g ?F%%S t?%ggﬁgggt fgg tt%%(?itl%g?tle (%“ﬁ fected
wi t h di abet e@r@fvemp@gz dHiglregte s e@f:htyh@ Pec omwsrided giyyi:lémlaietﬂaragﬁet val ues

(not ably HbAB%keriEhereB?b%rt%ﬁsEB%re Laqal wayse & st 1ongs demandfore
treatnments of this pathology based on new nechani sns. Qbesity is an ai | ment

affecting an GOREEASISng TMber 18P pérdens Wt | dWi de - TPE & %F 381 /A5 oci at ed
W th an ilocr @ased ndisk th@@bﬁlﬁﬁer@iaé,ypelﬁtopér§ﬂc§ar dibovageidase,

di seases, of .cerehro-vascul ar okes and of %@;taln pes o&icancer
Cbesity ther éf'Pe WD 2010/ 16%&13@ £P2010/ 05 fyceridemias,
hypercholesterolemias, restenoses, pancreatitises,

retinopathies, nephropathies, neuropathies (Reichard et
al., N. Engl. J. Med. 1993, 329:304-309), certain types

15 of cancer (Strickler et al., Diabetes Technology &
Therapeutics 2001, 3(2): 263-274) or glaucomas (Pascale
et al., Ophtalmology 2006, 113(7): 1081-86).

The  present invention also relates to the
combinations between the described compounds and other

20 agents used 1in the treatment of these pathologies.
Indeed, the treatment of pathologies such as diabetes

of type 2 often requires the combined use of several

classes of compounds in order to attain the recommended



3 represents a major risk factor for pathol ogi es associated with a high

| evel of norbidity or nortality. d ucocorticoids(cortisolinhumans,

corti costwoanm/iom3podent s) are ubi quitous hornones 5 whipchi/EPh@y/082609

predom nant role in the regulation of energy metabolism They pronote

gl uconeogenesi s and inhibit insulin secretion by beta pancreatic cells as
wel | as peripheral recapture of glucose (Dallnman et al., Front

Neur oendocri nol . 1993, 14: 303-347). 10ltwasrecentl|ydenonstratedthat 1113-
hydr oxyst eroi d dehydrogenases (11-HSDs. regul ated the glucocorticoid |evels
in certain targeldissugsytdhVer anadiRousedd sstepakhdney, Reahan et ). INn
humans, this chani n1n%¥ causecg)local increase in cortisol. At 15 the

adi pous tiss -t A &E2Fs ¢ 00 iSterlehse QR + faiese associations

vi scer al f at t ynags sdiuet ot beet £ ecvbofcgluceeDrt i epimsornd hedi bbewserti atridnof

pre- adi pocytes,intq adipocytes, and | ipogenesis; in.certain
situations,gfﬁé%%%ﬁ?ié%%dgyéﬁoz%téng%gyygfs‘%%d’ZglaeP%$5%98u§N¥ﬁ%acts of
free plasha fldtt:y 24ci5d27at2)t-he |iver, pancreas, skeletal nuscle for exanple
(lipotoxicity). At the liver, this generation of cortisol nmay cause an
increase in glycem a which nmay devel op into di abetes of type 2. 25Two
isoforms of 1113-HSD ak@ckmewnc t ¥R@ckoaRd tiype o2, LEL3HSDR doe maimly

| ocalized in the kidneys. It catal yses the transformation of_ active

y
gl ucocorti coiSdY S5itto ST € GIUCTECHTIET d&¢TEIAF S - it G 19%one in
humans) and censegquentdiysédudmscessertt i aihyuilhvekeeds3Anta t hengr otiect i on of

the m neral ocgorticoid.receptors (MR towards activation by cortisol (Edwars
et al VD S0E0FLG0 ISR EPpoTor Os3b00 aoooEy VBSLER-BY AT

Lancet, 1988, 20298698900 CoAv¢érsé) y, BBI3-3HID1 p% edohd pamt vy thcteedtidkiar an

L1- ket o- reduchiase and J.I AN Tl NAGd MGUHEOGY HIGAIMIS] LRI M in

gl ucocorticoids In the tissues where it is strongly 5 expressed (liver and
adi pous ti ss@@)S1iFHElSMHRFIShi YReRMofMEhi Peen2yrecattahepatlh c ¢ Edilpocyt e
l'evel shoul dvhenefore e gxpiessed hytra reductiomef nhecef fectmarentioned
earlier. Several qﬁ%g{es conducted in animals have confirned the

i nplication of PP13H4D1 in nodel s of 10 obesity and/or diabetes. Thus, the
expression of 1113- HSDl is increased in diabetic Zucker rats and this
increase was correlated with the progression of the pathol ogy (Duplonb et
al ., Biodhem BiophygdetRes.ofCommm.7 2004, wal3d-dee4meadrd Magéradiddout any

gene 15 codi ng fQr %ﬁ%?"cﬁ%)%]en(i'%o A ce)-qhave proved 1o be s esistant.d o
hyper gl ycem a caused by obesity or stress (Kotelevisev Y. et al. PNAS 1997,
94: 14924- 14929Y)° WEER@@%%W%E ?réﬁﬁ@éﬁ@PQMc@fséh&ﬂf%@#%ﬂ%WePfeiﬁkéssing
1113- HSD1 at 1thecatipeuss tissdies devetppedamibs68Eal 220 c@kesisky.in the

i nsul i n-resi stant iantes and hé&frligidenia Masuzi ka et gl., Sci ence,
2001, 294: 2166 2970F U RESe ekperiTeRt alPuat &' erpiiadi%e A8 iSFHi%iTi on
advant ag@0of ckbt3-cHSbh asf a dlhercapeubi c thar get vé WaniMoretieal . et Draug ,

Di scovery To ; 7, 12: 4-520) he conmpound t ent.
i nvention hagg%%ﬁégghd%bﬁ?Fggo%?ggeFé?@Vvéﬁ@'i%ﬁ?b?%?%g E?Y%§%%D11n
rel atively t ¢PLLE3- pEDZ=Astcmashbuedtbenespr essed Pathanbs B dseriefd ci al

ﬁCti Otn on di ghetesiofpdype 2r oRgR ty, dRYRE i Pidem ase ard&®nded
r n n
ypertensi o glycemia target values (notably HbA;.). Therefore,

25 there is always a strong demand for treatments of this

pathology based on new mechanisms.

Obesity 1s an ailment affecting an increasing
number of persons worldwide. It 1s often associated
with an increased risk of diabetes of type 2, of

30 cardiovascular diseases, of cerebro-vascular strokes

and of certain types of cancer. Obesity therefore



30 atherosclerosis and the whol e of the pathol ogi es which are associ at ed
therewith such as coronary strokes, cerebro-vascular strokes or arteritis
of the | omerolombse(WIcox et al., Stroke, 2007, 38: 86Pc@EP0100bmox et
al., Am Heart J. 2008, 155:712-7). 5 These conpounds are

di stinguished fromthe prior art by their different chem cal structure and
their remarkabl e biol ogical property. Theobjectofthepresentinventionis 5
benzot hi azi ne derivatives having the capability of inhibiting 1113-HSD1 not
only at an enzyne |level but also at a cell |evel. The conpounds of

the present |ﬂ@ﬁ¥@édﬂ%sarea0fHEHQMQenﬁiék f araada (|¥orFU-§aﬂHbﬂ%%£H% N- WR2
XSN R3 %0 0 | V\:hereln , rese Hy ro Cl -C6 al kyl COR5; SO02R5;
CO (CH2) mORG-SEEY Hrik6 Wl( %ﬁ'@%\lg @%if)b i6he CEHRSERGL 1EER) R o
mrepresents: 1 to 6 n represents CO (CH2) nkR6 ; (CH2) nNR7R3; WD

2010/ 100139PCT/ EP2010/ 052609 6 2 to 6 R2 represents: A phenyl
substituted with éAecocomsrieocgdesups sellectedsbtom a hab ogen, HUma@ss ,al kyl ,

CN. OH CF3, QPR3 23MeHaVe {GMe (RS CHLQH) Cr3 o GRE  GRNRRL A
5 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 Neuroendocrinol. 1993, 14: 303-347).

10 Tt was recently demonstrated that 11B8-
hydroxysteroid dehydrogenases (113-HSDs, regulated the
glucocorticoid levels in certain target tissues (liver,
adipous tissue, kidney, brain ... ). In humans, this
mechanism may cause a local increase in cortisol. At

15 the adipous tissue, this may lead to an increase in the
visceral fatty mass due to the effect of
glucocorticoids on the differentiation of pre-
adipocytes into adipocytes and lipogenesis; in certain
situations, glucocorticoids promote lipolysis and

20 deleterious impacts of free plasma fatty acids at the
liver, pancreas, skeletal muscle for example
(lipotoxicity). At the 1liver, this generation of
cortisol may cause an increase in glycemia which may

develop into diabetes of type 2.

25 Two isoforms of 11B-HSD are known: type 1 and type
2. 11B-HSD2 is mainly 1localized in the kidneys. It
catalyses the transformation of active glucocorticoids
into inactive glucocorticoids (cortisol into cortisone
in humans) and consequently it is essentially involved

30 in the protection of the mineralocorticoid receptors

(MR) towards activation by cortisol (Edwars et al.,



napht hyl , 1,2, 3, 4-tetrahydro-napht hal ene, bi phenyl, phenyl, pyridine or a
heterocycle different fromindole in the case where Rl, R4 and R 4

r epr esentwe 2oydoegen, either non-substituted or substiteredramhsmoe or
nore 10 groups selected froma halogen gf O-C6 alkyl, CN, OH CF3, OCF3,
Ove, SMe; a cycl oal kyl either non-substituted or substituted wth OH,
CONH2, SO2Me, S2NH2; a O -C6 al kyl aryl or cycloal kyl aryl, Provi so:
- the R2 group is always bound to the carbonyl 15 through a carbon atom -
Wen R2 is a phenyl, the COOR7 substituent is never in the position 4

relatively togrhetcarbonyk, R represenis) Mthyhversethyl 20 R4iand Rf4
either identical,. or different, repre ent dr ogen; hal ogen ar%

al kyl: ON, CRFCOGRERaNSNE. OVE:S NR? sHhe ?—f{%%@iﬁPe%ﬂPgta?
al kyl ; phenyltreirtdferrmzon- suasitituat ed gdfucﬁjm&tuﬁdmeﬁ; W timtane afcthore gr oups

selectedfroma hal oge Co_al 3, OGE3, . SMe;, & napht hyl
ei t her non- s@bsut |Otcl?te Cgrl%‘lssubs?lt eedt\}mSFHQ(;'newqgr m)re 5 rosutprs %1ect ed

f r om hal ogen copr@ssesl allkyler GNJA @d1pCrE tACR3e)SMEhea Mmkuetlﬂcyl o t her
non-substi tuted Oresubsti byt ed Wdh 8 COME, SERMR S2NERe 1 heligrgaryl

ei t her non substituted or substituted with one or nore groups selected from
hal ogen, O - E8eq9b6pre CR¢ ERPrersed1®YocE3 reIvE tRE Y epf esBRt £ Mrdrogen:;

d - Ceal kyl ph@ra]ytll@nte@ere@qrhe&ub@dvtelﬂaqd sQrucﬁLlé@tdddﬁLft(ie\M tih one ner gore
groups sel ected from. hal ogen

napht hyl or R&U&r SEYTIE Mg st lﬁ}%ﬂ Or]t gt e&qgr %stjﬁ g éi(?]]\% SQI\néeone or

nore groufs séleadtted dundfmhabogeates . OThGE,altkyd , e Dre i oCF3f QTE3, SMe; a

cycl oal kyl elHtsrbelr Egdro eéé%ﬁcg or%§#g%5&utﬁgc]yg hrggélHZ hpC2MR, . SC2ZNH2

20 R7 represéents: represents
Hydr ogen, d - Gaalregisepheay| el gred smb§bl tidted PooagEsstionut e wittch one or

mor e groups 25.cs8lect ed fzomufal egena Cl- OB aldeyln. ON: By OF3 R LOF3, S

a napht hyl or heterocycl e, non- substituted or substi tut ed with one
or nore groupSTEeect ed? @f*om?’]\&} 20267 2601 39PETFEPYE 1O 052609Y 8 gene

hal ogen, G- Cecalikyl , @Nr OH1GR3SOTF3, @ike; aieyol oaldky eirtderd nan- sukst i t ut ed
or substi tuted WA UL, B SENT. T, a0, Bobaken, agetor qmy form,
whi ch may confaite lavesev ndr e diet eroat MBS sél9edt,eddfr om4924S g9 )and may
R A S e e i o Rt
116 HSD1 at the adipous tissue developed visceral
20 obesity, insulin-resistant diabetes and hyperlipidemia
(Masuzika et al., Science, 2001, 294: 2166-2170). These
experimental data emphasize the inhibition advantage of
113-HSD1 as a therapeutic target (Wamil et al., Drug
Discovery Today, 2007, 12: 504-520)

25 The compounds of the present invention have the
capability of selectively inhibiting 113-HSD1
relatively to 11B-HSD2 which should be expressed in
human by beneficial action on diabetes of type 2,
obesity, hyperlipidemias, arterial hypertension,

30 atherosclerosis and the whole of the pathologies which
are associated therewith such as coronary strokes,
cerebro-vascular strokes or arteritis of the lower
limbs (Wilcox et al., Stroke, 2007, 38: 865-873; Wilcox
et al., Am. Heart J. 2008, 155:712-7).



R10 represents: Hal ogen, COOH, COOR7 Rl11l represents: 15Hydrogen, O -C6

al kyl, d-C6 al kyl cycloal kyl, cycloal kyl, aryl, d-C6 alkyl aryl as wel

as their woeompicspeers, salts and sol vates accept abl e f @CcTiHPRI1BPSI6D9 C USE.
In the foregoing definitions: 20All the conbinations of substituents or of
vari abl es are possible insofar that they |ead to stable compounds. WO
2010/ 100139PCT/ EP2010/ 052609 9 Theterni hal ogen "representsfluori ne,

chl orine, brom ne or iodine. The term" alkyl " represents saturated
or unsaturated linear or branched, aliphatic hydrocarbon 5 chains and
conprising the speeibised JuMRRMQf £a b@Ds 8l 9FBished frihe thel Mrior

cycl oal kyl " represents c cIL% or polycyclijc hydrocarbon chai ns conprising
from 3-12 carffdn BYord® gatékanple,© FHn ey Yd Uhede bt 1 mant yl ,
cycl ohexyl . remarkBnget érimlogdacl]l ‘pricgresent s any nonocyclic or bicyclic
carbon ring which may contain up to 7 atons per ring and in which at |east
one of the rings is an aromatic ring. As an exanple, nention nay be made of

15 phenyl, bi phenyh . nag%-gﬁk. of Ehe teryply %FerQ%HQnﬁ;éﬂtr“¥s
e

represents a stable nonocycle containing 5-7 atons or a stable bicycle
cont ai ni n§ 8PENZatteris. 2 liws attgrated 1w comsiisd nghef  catlsdn ldttors &nd of
one to four hetergations sepegted 20 remN & oinSeAsnn exaspl gurention
may be made of a furane, .thiophene, pyridine, benzothiophene. The term"
het erocycl e "®16i% Rér & éfridsént’€la stabl e monocycl e contai ning from 5-7
atons or a stable bicycle containing 8-11 atons which nmay be either 25
saturated or unsaturated, and consisting of carbon atons and of one to four
het er oat ons sel ectfég facomoNNnd® arf Sthérerassoti nolvadedonnatrke oi oy e
definition, i t-er cl es condensed with a benzene ring except
for indole mggﬁg%%ﬁfgﬁﬁﬁﬁg%]gq¥ﬁe radicals R, WO

2010/ 100139PCT/ EP2010/ 052609

10 I
wherein:
R, represents:
Hydrogen; C;-Cs alkyl; CORs; SO0sRs; CO(CHz)nRs:
CO(CH2) nORs; (CH2) nR&; (CH2) nCONR7Rg; (CH2) nNR7Rg;
15 (CH2) nORs; CHR70Rs; (CHy)nRio

m represents:

1 to ©

n represents:



10 R4 and Rf4 represent hydrogen. As an exanple, nention nmay be nmade of
furane, pyrrole, thiophene, thiazole, isothiazole, oxadiazole, imdazole,
oxazol e, weasazbB9 pyridi ne, pyrimdine, quinazoline, qurEPRI0B52669

gui noxal i ne, benzofurane, benzot hi ophen i ndol i ne, indolizine,
benzot hi azol e, benzot hi enyl, benzopyrane, benzoxazol e, benzo[1, 3]di oxol e,
benzoi soxazol e, benzi m dazol e, chromane, chronene, di hydrobenzof urane,

di hydr obenzot hi enyl, di hydroi soxazol e, isoquinoline, 10

di hydr obenzol[ 1, 4] di oxi n, i m dazo[ 1, 2-a] pyri di ne, furo[2, 3-c] pyridine,

2, 3-di hydro- 1H-i ndene, ¢ 1, 3] di oxol o [4, 5-c] pyri di ne,
pyrrolo[1,2-c]pyrimdine, pyrrolo [1,2-a] pyrimdine,

t et r ahydr onapht hal ene, benzo [b][1, 4] oxazi ne. 15By ORE, being an ester or
an ether, is_nmeant in t@e.sense of the present invention taht Rl
represents: CF-CBPAPKGI'C6f COR5 or CO(CH2)nR6 or CO(CH2)nOR6 or (CH2) ni R6
or (CH2) ni CONR7R8 or (CH2) nNR7R8 or (CH2) nOR6 or CHR20OR9 or (CH2),, R10,
as defined earlier. 20The salts acceptable for therapeutic use of the
conpounds of the PrevéanvilnvenbpbhteoApri sethheoronvent inohzd reHPUESXi C

salts of the campowads ofy the, dinyuent i an —suchigs1t hese barmed. fromrorgani c
or 1 norgani c aci ds or fron1or?an|c or |no&%an|c bases. As 25 an exanple,
|

mention may B&Sradd Gt 1 heC¥aIPs) d8ri Vet $Hdm s norgahic &GNsRsuch das
hydrochl ori ¢ nafpydmghr,om a,, 2ptgspherdreh sidd-udt taci lds.e ,and Yiose der i ved
]‘:ng‘r f;ga%flp %'ng/;vf%‘riflhr %%&aef‘j‘c{r::% 3hﬁ?ﬂ;'e‘}'o“c‘%}c"'i"ﬂ‘e‘:%{fi'fcfer'ﬁ’ern‘%'o'f"r%'mc’in%{%ﬁ%' e,
ascor bi c, mal eirc, glaitams <, beazeoi &; saRi cyhilcR’ t orepnesahtoni ¢yretdvsms

sul foni ¢, st eariGdaGld & Aflds. A AN, £xagpLes TEDA 07 Ry be JRde, of the
salts derived frominorgani ¢ bases such as soda, potash or

2010/ 100189PCToRP20 107 082600 410k ap c hadolgdr o de —&nd atlhelsal®s d8ti ved
from organi c sases sueh asohysi ngmer. argi niAR1o0alkyl Thesensal t s,gmy be
synt hesi zed f&@glthe conpounds %%%the i nyentjon containing a basic of acid
portion and 53T doYTeEs pSHdi ng et dst i bades™ acedr di hghter convdiiti ona
chem cal netisadsH,; a C,-Theasklvateslaceepyabbelkol thetapeutic use of the
conpounds of the present invention conprise conventional solvates such as
those fornmed during the 10 | ast step of preparation of the conpounds of the
i nvention be f. th e f .sol . n Jﬁﬁqt'on may
be made of t%g%igfgﬁtes%ﬁgi%ioagﬁggpﬁgsgggg&§fh@%?%%t%fqét gﬁ% : &Fl t he

st er eoi séfrer $hinseldlidiengaaiiont k&ospt i cal 15 i somers of the conpounds of
general formula (1) are also part of the present invention as well as their
m xture in a racemc form According to a particular feature of
the invention, whenh cRNPOEINGS pofenganertwle fooOR! asbytaree?d thRoseer which:

- R2 represents: ,A phenyl. substituted with one or re groups selected from
nal ogent | O G5 SRy PR B G e SbtTs ARERYT -

1, 2, 3, 4-t etrahydr onapht hal ene, bi phenyl, or heterocycle different from 25
indole in the case when Rl, R4 and Rf4 represent a hydrogen atom either
non- substi t utfedreprsabstistuted with one or nore groups selected froma

hal ogen or A C6 al kyl, CN, OH CF3, GCF3, Ow, SMe; a cycloal kyl WO

2010/ 100139PCT/ EP2010/ 052609 12 either non-substituted or substituted with
CONH2, S2Me, S2MHZhyl or WihRithe proviso: the group R2 is always bound
to the carbonyl through a carbon atom

20 Ry and R’4, either identical or different, represent:

Hydrogen; halogen; C;-C¢ alkyl; CN; CFj;, OCFs3. SMe;
OMe; NR7Rg; SOxMe

Rs; represents:



5-R4 and R 4, either identical or different, represent: hydrogen; hal ogen;
a-C6 al kyl; CN, CF3; OCF3; SMe; Owe; NR7R, - R8 represents: A hydrogen,

C -C6 al kyb,20n/pbsayl either non- 10 substituted or subgtCirtprb@dosicoh one or
nore groups selected froma hal ogen, C - al kyl, CN, OH, CF3, OCF3, SMe; a
napht hyl, or a heterocycle, either non-substituted or substituted with one
or nore groups selected froma hal ogen, C-C6 alkyl, CN, OH CF3, 0CF3, 15
SMe; a cycloal kyl either non-substituted or substituted with CONH2, SO2Me,
S2NH2 R7 and R8 taken together may forma ring with 4-6 nmenbers with the

nitrogen atomto whigh t@ENyEfe p@eﬂglanelwheeh RY, GOk ,QRe Ol AT0r e
het er oat ons sel ect.ed 20 fron1N S or 0 and na¥?e|ther be neﬁ %ubstltuted or
y

substitut ed IR G tE nBf e grP8psC et d f PBRT a 6165 & ol &ryl
with Rl as defilnedneard. ek @Ikes,dem;neﬂ hergafd@r., SMe; a rAgdatdilng to an

enbodi nent of the i nventijgn 25 ¢ eneral f are
t hose for mhlchhﬁf.repres%htltu §gr0§2%888€i§%81 /%68§355%TPéP55T6%052609

13 Agcordiongst osahethed dmvodi hehtgefl tdre Cnvent &bhylt h€Noorffbunds of
general formyga ('O)CE%“esMQOS%f@ycMP %E@Hé?s%%is%s%%%e%r @n ether,
with RL representlng d - CQO( CH CIXC}Q)nOR6

or (CH2) nR6 @ﬂlb(seHZ)Uﬁ‘ae@\lRmehor a( cil@THNRm?ebMe (cﬁ@y %@Rﬁf@r ee%mﬁe or
(CH2) nR10.  eithAGCOrdh g i padd | €l atb epbeodie@ntieh bhe icvemtdon OR

GOl Cro) noR6. CHOTHG 61 G- 01+ HE pr eUERT noertd GHAl S0 Tt ales €51 he

conpound$0of ogener aMefornula (1) for whi ch R2 repreesents a naphthyl or a
1, 2, 3, 4-tetrahydronapht hal ene or bi phenyl or a phenyl pyridine either
non-substituted or substituted with one or nore groups 15 selected froma
hal ogen, O -&5 gg§¥gsegyS:CH, CF3, OCF3, Owe, SMe; or a phenyl substituted
with one or nore halogens, CN, CF3 or O -C6 al kyl. According to an
enbodi ment of the invention, the conpounds of general formula (1) are those
for which R4 20 and Rf 4 represent a hydr ogen. nong .t he conpounds of
general formula (FYYBEFEAGI ng to- ?heE%Q%Qent Hﬂﬁﬂﬁ%on Jgﬁl Sppr é&iat ed

cl ass of Connmmnﬂﬂjﬂﬂkkbsp@nd§ub@tih@t@@nﬁﬂuﬂdso@b gemermdré(ngndupdl)
wherein Rl |s QXQQPQ& gé% aC25 nagm%ﬁxl QﬁJeI q:F OCF
alene !

1, 2, 3, 4- t et r Ay dro- napht e’ present ’i nveriti on el at es
to the cobpoes of geperkayl f or mhkaefbryaher eier tOR Y epresemts idnitest er or

an ether and R2 is,a naphthyl;sen elgze érlﬂ%r%e4g£@ﬁ§§“¥@ﬁ8c@é8“%ﬂ%h?”e WO
2010/100139PCT/EP2010/052609 14 her appreci ated class of

conpounds corPdEiGads o theCcorfpduds 6ﬂﬁgéﬁbraﬁf%orn9¢53(lﬁ“ﬁheréin RLis
a hydrogen anddR2-1%,8 phenyér substistuked twickh one etppvieubakbogens, CN,

CF3 or - Anot he preci ated class of conpounds corresponds to
t he conpound§%%¢ygeﬁ§§§T’f%#%@ﬁa (I') wherein RL is a hydrogen and R2 is a

bi phenyl or a phenyl pyridine, either non-substituted or substituted as
defined in the description of general formula (1). 10Al so, the present
i nventi oB0r elRat esprosehes:

Hydrogen, C:-Cs alkyl
Rs represents:

Hydrogen, C1-Cs alkyl, phenyl either non-
substituted or substituted with one or more groups

25 selected from halogen, C;-Cs alkyl, CN, OH, CF;, OCFj3,
SMe; a naphthyl or heterocycle, either non-substituted

or substituted with one or more groups selected from



conpounds of general formula (1) wherein OR represents an ester or an ether
and R2 is a phenyl substituted with one or nore halogen, CN, CF3 or O -C6
al kyl . Anwbhero/mpppeci at ed cl ass of conpounds corr espon@sTEP2410/051569
conpounds of general fornmula (I) wherein ORL represents an ester or an
ether and R2 is a bi phenyl or a phenyl pyridine non-substituted or
substituted as defined in the description of the general formula (1). The
present invention also relates to the 20 preparation of the conpounds of
general formula (1) by general methods described in the follow ng synthesis

schenes if negessahy canplet edwitih aldnt herstapdard geeipul aikons 4

described in the literature or well-known to one skil]Jed.in the art or el se
still exenpl iFi ailﬁfyés ?h‘éh%&péllopﬁéﬁgéltlﬁéﬂlt?@ fp supstitute Wltth

2010/ 100139PCUNER204 041052 609 NH> R4 HOO WR2 sNH %0 0 PV R3Y R4 HOO WR2
IR % 00 la

R; and Rg taken together may form a cycle of 4-6
5 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;-Csg

alkyl, C,-Cs; alkyl aryl or aryl.

10 Ry represents:

COOMe, COOEt

Rip represents:

Halogen, COOH, COOR;

Ri1 represents:

15 Hydrogen, C3-Cs alkyl, C;-Cs alkyl cycloalkyl,
cycloalkyl, aryl, C;-Cs alkyl aryl

as well as their stereoisomers, salts and solvates

acceptable for therapeutic use.

In the foregoing definitions:

20 All the combinations of substituents or of
variables are possible insofar that they lead to stable

compounds.



Scheme 1 Scheme 1 illustrates the first general method which may 5 be used
for preparing the conpounds of general formula (la). In the general

f or mul ae wbaua/B2139R3, R4 and R 4, are defined as in thecpmEPr?e10052609
description of the general fornula (1) d RlL is equal to hydrogen. X may
represent a | eaving group such as for exanple C, Br, 10 I, OSQ2CHS,
OS2CF3 or O-tosyl. In this case, the reaction with the conpound of general
formula (11) will be conducted in the presence of an inorganic base such as
for exanple NaH in a pol ar anhydrous sol vent such as THF or DVF at a

temperature conpriged betaween -«20;ahged 5, 100CepThechnker mediate f, general
formula (I11) _is t,ransi)(orrrred into . an .internmediate of general formula (1V)

by a rearr anGermeRt YFeadticdi e the préSence of a base such as for exanpl e
MeONa, EtONa in a pol ar anhydrous sol vent such as MeOH or EtOH (possibly
m xed 20 with an apol ar solven such as toluene) at a tenperature conprised
bet ween 25 and 1008e Theermt erqredilatle >of gepeeaknfter nubat{trdfeds or

transfor med ot @ predict ol V0:2010/ 004 3OPCTI ER2010/ 022609, 16, gener o

formula (la) Uby reaction wth R3Y wherein TRy resent "a | eavi ng group
such as for ekanplse @J BeMPrisd8@RCHE ©6882CF3edr DIssy| CAndFaRPIrs
defined as earddgmr.. In this case, the reaction with the conpound 5 of
general formula (IV) will be conducted in the presence of an inorganic base
such as for exanple NaH in a pol ar anhydrous sol vent such as THF or DWF at

a tenperature com}@i sed between - 20 @?d 100C, Scherretz iIIuiit.rat es the
general met hod whi'th may Be 10 W5’ oY brepaf FRESEREEonpdandS of ‘gener al
formul a (1b) pdlydyhe igenéralr doermindrae dheliow, RiomR2,siR3; RAceand R1L are
defined as i previ ous scriptl t ner al _f orul ) cept
that RL is dl%fa rf%)%élntgﬁrgér:i agﬁyd‘{r‘%g%h{%que&ﬂgene n&{rhlga?ntgeg;rrga%{gt eO@c()f
general f8r macan@angy li,s cvicawdfearited i nto a conpound of general formula (Ib)
by reaction with Rl-Z. Wen Rl represents a C-C6 al kyl, (CH2),I1R6, 20
(CH2),, CONR7R8, (CH2) riNR7R8, (CH2) nOR6, CHROOR9 or (CH2)nRI O with RS,
R7, R8, R9, R10, mhandtardefd nedyas, i nddie gpmes odsydesetdfd dhc ofort he
general fornmul.a (gh)., excekg)t that R10 .dges_ not regresent an acid,, and Zis a
up e s

| eavi ng grou OO Txanpl'e @RTBr MY 6802648, B502CF3 & OD
2010/ 100139PCHER20LD/ D52609 #7i0ht asylleatdie areactf onhai rhnghe ienain of

eneral form| I e nduct j he C ni_c- or
ignor gani c bgég%gﬁﬁ)caﬁ%ﬁ)' e%grr%l%e %?%Ik%]l%@r ?%E?%Rlaﬁla%{)y}??dﬁ%gg I 2C38,
K2CB i nla pahenvanhydiches vdol vemthyl.

The term « hetercaryl » either represents a stable
monocycle containing 5-7 atoms or a stable bicycle
containing 8-11 atoms, unsaturated and consisting of
carbon atoms and of one to four heteroatoms selected

20 from N, O or S. 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

25 saturated or unsaturated, and consisting of carbon
atoms and of one to four hetercatoms selected from N, O
or S. Are also included in the bicycle definition,
monocyclic heterocycles condensed with a benzene ring

except for indole when in formula I, the radicals R,



5 such as THF, DMF, DVMSO, acetone at a tenperature conprised between -20
and 140C, either in the presence or not of a salt as a catal yst and which
may be KliwoBurMog13ki |, AgBF4, AgCl04, Ag2CO3, KF, Bu4NFpom/EE2#H0/031569
reaction may al so be conducted in a " s? |l ed 10 or threaded tube " heated
by heat energy or mcrowave energy, at tenperatures conprised between 80
and 180C. Z may al so represent an alcohol. In this case, the reaction with
the internediate (la) will be of the " Mtsunobu " type and may be
conducted in the presence 15 of diethyl azodi carboxyl ate (DEAD) and of

triphenyl phosphizng i a M@és@myay@yé sal.vent suchxaspTHF alertion
t enperature conpr.i sed betwe n and 60 % When

resent S02R5 or
CO( CH2) nR6 Wi R2S BEY%nd® éBFP‘HEd &P e ERI%éQP G5Cde %ﬁn of the
20 gener al f(ll‘smjﬂhaa(zlo)let hmaaumyoﬂeeprla&emzoaeghlcmamﬁ,e | ndhiszzdase, the
reaction with_the enoI ener a forrrula L a | s down to the reaction
bet ween an aéifd éjhl or'| de a suﬂg ohyl cﬁfjor% ggan an alcohol™ "fHi s
reaction bay dve roorductced iven el prasencebenzahhopgasie, 25 igrdd nargani ¢

base such as ;f.0f,16xam e E&ﬁ%th%%@e Nabt, oyt di o, 6R2GR,, Ke(@B in a

pol ar anhydr ous sSol vent such as THE, DWF, DMBO, di chl or omet hane at ‘a
t enper at ure EERFISED Uset ween beZGOa[rer 3146 xoMen Rl RIS A0RY,

gO(CHZ)rTRG or_bfe@@f]l@lﬁ%)aml V\/:cé}ﬁkﬁ&ané% @nﬁoaegm d@ﬂ@@%d%ﬂd@r@ evi ous
escrlptlon of. the general .for en Z may. al so represent. a

hydr oxyl . dtlﬁ%-‘/ér@g?él 2ot SPact | oﬁ &Y%ﬁo%ﬁ%%ﬁ SHof ERSnoriR a (1a)
boi | E domdt @11tkﬂyeirroe>@mtzlodr1hblgtdmennan ﬁcmmamtoe[ri ,a-eghol . pmmmﬁtl gn
may be condu y -35,.met hods mques t ed in
the WO 20105%%8%%93&/%@%05{%gggagg(%w art. p]{a‘l)rdtlféu arllgi apﬁ%‘: at ed
met hod consi stis al il 14 19 yeorrderss atd voir d e tlhe prlesened dfnel- ( 3-

di met hyl am ng)@/&%\ilo) 316t byhz carbod 14 dee ( EDGot Qfn3tronaphthalene,

hydr oxy- 1, 2 benzotr|a2| n-4(3H)-one, of a tertiary 5 am ne such as
di i sopr opy!l etyizanilied, [lird 1&%5611&€ -aproti ¢ sol vent such as di chl or omet hane,
at a tenperature conprised between -15C and 40C. Schene 3 illustrates the

general nethod which may be used for preparing the conpounds of general
fornula 10 (Ic) \Biyeraailn Rie trepr eseriss e(rCH2Y , anNI%kR&ror {€CHRP2OR6 Wi th R6,

R7, R8, n an n t ription of
general formu (ﬁe)l%3 “The ?P?e%réﬁ E‘lc g Vgér%rggl or rru %%]%esse%eso

t ransf or med |Cnt66 an’ﬂi]ﬂtler reedi &1ORs of OQen@@équzf oRpul @ (\BO By e@Bt i orF 15 with
a reagent of genermal for r’r@@H@?? SRR X of/\/an;g%nn and C)g éj@m e@@gt & | eaving

group either |dent|ca or different such as or .exanpl e I, 0502CH3,
0502CF3 or 0FEsGR: aid 4 ~Beti ied 98 1&&q @118 -The reaction bet ween
this reagent and the enol of general fornmula (la) for leading to the
internedi ate of general fornula (V) may be conducted in the presence of an
organi c @6 i nor gan’ih@e baset suek capthorl cexnpl ehEtrdNeu25ci Rr2NEbf Ndld,
pyridine, C5 CaB,in ol dro vent THE DIVF
DIVBO, acetoné lél<?asrrper%t UI’%GQCO%DI’ISG be \A‘é%%%g a%gﬁgig% elﬁtbh i
WO 2010/ 10013@@@@@2@@@ 052609040c t ke lpsesehceher qromeoinds saft @ a
catal yst _and whicch Mgy be.Kl, BudNkpdlicl, AgBRA AgC104, AG2Q98, K, Bu4NF

or CsF. This reaction may al so be conduct ed without any solvent, with a

| ar ge excess WGPHIEAGENERAHAIL -T30Mm ThE2BIF eQEt LR THRY 14 $656¢ -cdifduct ed
ina" seal ecénoreie!imp‘p@,egmﬁub@on fﬁ%g,iaﬂ%bMEHQato)fen@kﬁ@)/s@ﬂt@l l(d’eOMﬁz\éQj ener gy,
at tenperatures canprised bet n an or_. al.so re resent
2n alcbhol [ PhETRAEE L Y Bactiotn B CH THE M red LS VI A | be. of
the 10 " Mt slwelphoritcype sandumay beccdnducted i thodhe pﬁ@tsnemré o‘.’rrom

di et hyl azodi ¢; yl at D) of _trip hos

anhydr ous sol véﬁt such%acé HF 3tagg te?r%)er a%.cﬁér]% Cgo Pglyse et wec%(r)lJlacr ‘and 60
C. The i nt er Edicare 16T, germedidlid.or fuhar{ &) méltlfaanstﬁért@édcw Jift S product
of genergp forsmydid,c) Bwuirsacti Ogjl\Mttatﬂll%NR7R§)&{ZCH_g?6 whereidy1Re,, R7 and
RS are defined.as in the pr evi ous escrlptlon of the general formul’a (1).
This reacti orrMEFEEdonddcred e HRESTESENCE of &t origdmi ¢ orGdT gani ¢
base such as afdirdsexaxrmlaeq Bt -3p 20, nREﬂt\lEdm hNad, bpymbdene,r €2CE3132C33 i n
a pol ar anhycélreorusVe ent such as . THE bases %Oasacgé ne agtas%l Jerature
conpri sed betWween —20 and 146C2“either e pr esence o’r ROt °8f" a''sol vent
as a catal yst and whi ch may be KI, Bu4NI, L|| AgBF4, AgCl04, Ag2CO3, KEF,
25 Bu4NF or CsF. The sel ection of t he experi rrent al conditions and of the
reagents for conducting this reaction of course depends on the nature of
the substituents R6, R7 and R8 and will be performed according to the

met hods and techni ques well-known to 30 one skilled in the art.



Schene 4 illustrates the general nmethod which may be used for preparing the
conpounds of general fornmula (1d) wherein RL represents (CH2)I||i CONR7RS8
with R7, W8,20rv100¥3 2010/ 100139PCT/ EP2010/ 052609 20 and Re1/ER3010/8%20600d R 4,

defined as in the previous description general formula (I).
(CH2) nCOOY" ( GLl- 12) nC O00H HOCO0000 1\R2 Y(CH2) nCOOY' %0 0 la /R 00 WR2
Base WR2 NN #8R3 %6R3 0 00 0 R7 HN R8 ld Schene 4

5Thei nt er medi at eof general formul a(la)is transforned into an internediate of
general formula (VI) by reaction with a reagent of general formula

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 portion and
5 the corresponding acids 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

10 last step of preparation of the compounds of the
invention because of the presence of solvents. As an
example, mention may be made of the solvates due to the

presence of water or ethanol.

All the stereoisomers including all the optical
15 isomers of the compounds of general formula (I) are
also part of the present invention as well as their

mixture 1n a racemic form.

According to a particular feature of the
invention, the compounds of general formula (I) are
20 those for which:

- R; represents: A phenyl substituted with one or
more groups selected from halogen, C;-C¢ alkyl, CN, OH,
CFs, OCF3, SMe; a naphthyl, 1,2,3,4-tetrahydro-
naphthalene, Dbiphenyl, or heterocycle different from

25 indole in the case when Ri:, R; and R’; represent a
hydrogen atom, either non-substituted or substituted
with one or more groups selected from a halogen or Ci-
C¢ alkyl, CN, OH, CF;, OCF;, OMe, SMe; a cycloalkyl



Y(CH2) nCOOY' wherein Y represents a | eaving group such as for exanple d,
Br, I, 0502CH3, 0502CF3 or O-tosyl, m10 is defined as earlier and Y

repr esentwoaofd/ro@soal kyl radical. This reaction nay be eomdred@asicnst he
presence of an organic or inorganic baseg,such as for exanple Et3N, iPr2Net,
NaH, pyridine, C52CC38, K2CO3 in a pol ar anhydrous sol vent such as THF, DWVF,
DVBO, acetone at a 15 tenperature conprised between -20 and 140C, either in
the presence or not of a salt as a catal yst and which nmay be KI, Bu4N,
Lil, AgBF4, AgCl04, Ag2CQ03, KF, Bu4NF or CsF. The reaction may al so be
conduct ed i naa theseal eshosuddy eadedy t ube " sheated ubydheali energyngy, 20

m crowave ener g% to tenperatures conprised between 80 and 180C. The

i nt er nedi at e S5F"genePd " Fornula (V1) is WD 2010/ 100139PCT/ EP2010/ 052609 21
transforned into an internmedi ate of general forrmula (VII) by reaction with
an inorgani c base such as for exanple NaOH, KOH, LiOH in a polar solvent
such as net hanol , Wetthandle, iR sk welter gratp aRt enperatraye Hocomprised

bet ween 200 ined _c i cid (VIl) may react with an
amne in or dgc?l%t %%Qggy}?o‘%%%u orrf)’jozuyrtlﬂj1 s of a;tgﬁle'r al formula (1d). This
reaction may be conducted by the nethods and techni ques well-known to one
skilled in the art. A parti cu,I arly 10 appreci ated nethod consi sts of
condensi ng these ZRent Pffes &'/t h&igiedence®rt 16 5- dPmet WA ERTPropy1) -
3- et hyl - car bowiprdsde t(:EBGKr cofen3- mydroepeyr;1,2-8; dewgpi rawmziar4( 88F; one, of
a tertiary amne S h ﬁ“gijsopropyl ethylam ne, in a polar aprotic solvent
such 15 as di r t “or DMF, at a tenperature conprised between -15C
and 50C. O further, as an exanple, by using

benzotri azol - 1-yl oxy-tri s(di met hyl am no) phosphoni um hexaf| uor ophosphat e
(BOP) in the presen&e bfrichgdiexybenzotriazole, of a tertiary am ne such
as 20 diisopropylethylamne, in a polar solvent such as DM, CH2Cl12 or DMSO
at a tenperature conprised between 10 and 50C. Another particularly

appr eci at ed net hod capsirstsngf tr-ansfenmiyng the spebexyld c-ract d dgi-o an
acid chl Eél de l%y reaction with oxal%ll chloride or 25 thi on%l chloride in
the absende GMESH e ST e8ENcRUBF - AEBESE SUCH! a8 Fyr Pdi ME°TF  (Fi%tHy| ami ne
with or wtheuleatsal farin sudtalagydrol uBR€0nldiythl ONpnetihane; at0@r;,
tenperature rised 20 d 100 | {d chlLori t_hen
react with t%g%gm ne I-ﬁfl%ﬁgﬁ?%\’ t hgﬁBO]apr &s%%%%g%fgggbasggéhg% ggyoﬁlyri di ne
or tri ethyl aivles tiirruaeshbl eent swehl tist il c i igronenisaneratmare erggeratur e
compr | sed bty (3.and-oH00C na MOA010/ 100139RCT] EFRD184052609 22r (] )
wherein R4 represents a fl uorine and R2l, and Rf4 are defined as’’in the
previ ous ldes it iforr VoI e Ydefertdle T ISR Gutest Conpothidst ©oftSgener al
formula (1f) wikter eionpR4 represend IHMNR7/R8 with R7, R8 and R2, R3 5 and Rf4
defined as in the previous description of the general forrmula (I). 10 15 [

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

Cs alkyl or aryl,
with R; as defined earlier or as defined hereafter.

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

represents a hydrogen.



F le Theconpounds transforned reaction presence exanpl e anhydrous conprised
HOO W S'"R3 00 into wth an of an organic Et3N, iPr2NEt, sol vent

bet ween RRORG10/10bf¥9R8 | f base K2COB at a '---:''S -- (| erTiEreewioseshi0 ' ' . R3
% 00 maybe (If)by HNR7R8 in the suchasf% I napol ar tenperature BaseR7, , ,

According to another embodiment of the invention,
the compounds of general formula (I) are those for
which OR:; represents an ester or an ether, with R;
representing a C;-Cs alkyl or CORs or CO(CHz).Rs or

5 CO(CHy)nORs or (CHy)yRs or (CHy),CONR;Rg or (CH;),NR;Rz or
(CH;) ,ORgs or CHR;0ORg or (CHy)nxRip.

According to a particular embodiment of the
invention OR; represents an ester, with R; representing

CORs or CO(CHy)pRs or CO(CH:),ORs.

10 The object of the present invention also relates
to the compounds of general formula (I) for which Ry
repreesents a naphthyl or a 1,2,3,4-tetrahydro-
naphthalene or biphenyl or a phenyl pyridine either
non-substituted or substituted with one or more groups

15 selected from a halogen, C;-C¢ alkyl, CN, OH, CFs3, OCFs3,
OMe, SMe; or a phenyl substituted with one or more
halogens, CN, CF; or C.:-Cys alkyl.

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

20 and R’,; represent a hydrogen.

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

25 naphthyl or else a 1,2,3,4-tetrahydro-naphthalene.

Also, the ©present invention —relates to the
compounds of general formula (I) wherein OR; represents
an ester or an ether and Ry is a naphthyl or else a
1,2,3,4-tetrahydro-naphthalene.



N ," / rN8 Schenme 5 of general fornula conmpoundsof general am ne of general
formul a orinorgani ¢ NaH, C52CC38, suchaDVF, DMSO 200and 140C. Schene 6
i Il ustratwe 20hvelogsper al met hod whi ch may be used for traosfEreaiongcNe

conpounds of general formula (1Q) wherell? R3, R4 and Rf4 are defined as in
the previous description of the general fornula (1) and 20 wherein R2
represents a phenyl substituted with a group X representing a brom ne,
chlorine or an OIf, into conpounds of general fornula (l1h) where R2
represents a bi phenyl or a phenyl pyridine either substituted or not and

wherein R3, R4 andRthear epgetingd cas dindkshe 2% RMels dasediien of the
general formula (I). WO 2010/100139PCT/E 20101 052609 23 | Ilgl h Schenme 6
The conpound< of*erdr @ ¥ orimit a(9Y) OB+ Ansf br WRYE FhE oS edipdunds of

general formuvairddaen byna Suzukdi bypehdredct sanswithtadbaeriom coaei yd n the
presence of an _organic or. i gani c_base such.,as for exanple Et3N, NWP,

i Pr2NEt , NaH,moégz%é,oglsf&’me% \?m?t la&caatqay?s't such as for exanple
pal | adi um acetate, 10 pall adi unt etraki stri phenyl phosphi ne,
tris(dibenzilideneacetone) dipalladiumin a polar solvent such as for

exanpl e agetone, ABMICTeARPr HerdRe, Ftvanclf, TOVECWNgtsercodiephaiels and
optionally iRo the compounds of general formula (I) wherein R; is a

hydrogen and R, 1s a biphenyl or a phenyl pyridine,
either non-substituted or substituted as defined in the

description of general formula (I).

10 Also, the present invention relates to the
compounds of general formula (I) wherein OR; represents
an ester or an ether and R, is a phenyl substituted

with one or more halogen, CN, CF; or C1-Cs alkyl.

Another appreciated class of compounds corresponds

15 to the compounds of general formula (I) wherein ORIl
represents an ester or an ether and R2 is a biphenyl or

a phenyl pyridine non-substituted or substituted as

defined in the description of the general formula (I).

The  present invention also relates to the

20 preparation of the compounds of general formula (I) by
general methods described in the following synthesis
schemes if 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

25 the experimental part.



the presence of a phosphine such as triphenyl phosphi ne 15 or
tricycl ohexyl phosphine at a tenperature conprised between 200 and 140C.
Scheme 7 wolasimatses t he general net hod whi ch may be usedtfEProtnsassd or nmi ng
t he conpounds of general forrmula (1i) rein R3, R4 and R4 are defined as
in the 20 previous description of general forrmula (1) and wherein R2
represents a phenyl substituted with a CN group in the ortho or neta
position into conpounds of general fornula (1j) wherein R2 represents a
phenyl substituted WD 2010/100139PCT/EP2010/ 052609 24 with a carboxylic
acid in the ortho or feta position and then into conpounds of general
formula (Ik) erein represents a phenyl substitut&d with am de of
formul a CONR7 rein R3, R4, RTY Rl and Rf4 ar fned as ijp the
previ ous descr i gn of Nt+Hé general fofpula (BD—5Sc u

of general for i) may be transforng&d 10 into co of /gener al 2
formula (1)) Ry trearent with an inorganic base such or anpl e NaCH,
KOH, LiOHin a pold? sdfvent such as ethanol, methanol,* THE,G'waler at a

t enperat ure conpriBed between 200 and 140C fol | owed by aci di f{lEati on by
treatment with an acid 15 such as HCl, H2504, HCOCH. The conpounds of
general formula (l1j) may be tramsforrmed i nto conpounds of gendPal fOrnmula
(1k) by reaction with arRam ne o | a HNRZRT1. Thi &reaction may be
conducted with methods an || -kndwn to one i
art. A particurarly appreliated netlhod consists of cond
entities in the presence 3-_tHmet hyl am nopropyl) - 34 -catbodi i m de
(EDC), of 3- hydroxy-1, 2r3- enzp%giazin-4(3kb-one, of ﬁqtertigﬁx\an$he such
as diisopropyl ethyl anmine, "in aOpol@r aprotic 25 sol vent such®as ©O

di chl oronet hane or DMF, at alvenperature conprised between 145C and 50C. O
further, as an exanple, by using benzotriazol -1-yl oxytris(di methyl am no)
phosphoni um hexaf | uor ophosphate (BOP) in the presence of

1- hydroxybenzotri azole, of a W) 2010/ 100139PCT/ EP2010/ 052609 25 tertiary
am ne such as diisopropylethylanine,sgﬂeﬂepﬁlar sol vent such as DWF, CH2Cl2
or DMSO at a tenperature conprised between 100 and 50C. Anot her

particul arly appreciated nethod consists of 5 transform ng the carboxylic
acid into an acid chloride by reaction with oxalyl chloride or thionyl
chloride in tf&ed5sénce 1o tie tSve Preddddd e irds @i a8 5yt iMfithe or
triethyl ap n@awiddeDrot thoskba ai 59| veat csupbuadst elfuere <oia 1di fifnarieiret hane
at a tenpera% r% 1 coqﬁrised be{mgen 29 and, 100C Thks id chloyide may
then react wi'th the hni'fie EREZRA | hOTHE Pr e8BREE 6 a bast’ sUEh Bs7pyri di ne
or triethyl amrme drfansdl vest Suclihas direlhlionsnetihaneiatiant enpertdtaur e
conpri sed be C. 15 Lt g ivred to i e ound of
gener al forn%%%g%ﬁg ?gﬁ?iﬂginﬁléyyﬁgai %%egﬁgég g? gggﬁggghhcﬁigﬁgfn t he
salt state bycxd@SSNén an 1P el BASETOEPaf &l ks thes AxyIBécachi-eVied by
treatingiphe 1f reesbase. or @i drof genesalofer nul g, (Ioh{whergid ate1R0 | east
one acid or basic function eX|st%? with a suitable base or acid, preferably
in an equivaF@ﬁFt&ﬁBUﬁPﬁh the conlpound of general formula (II) will

be conducted in the presence of an inorganic base such

n
S

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 (III) 1is
transformed into an intermediate of general formula
(IV) by a rearrangement reaction in the presence of a
base such as for example MeONa, EtONa in a polar
anhydrous solvent such as MeOH or EtOH (possibly mixed
20 with an apolar solven such as toluene) at a temperature
comprised between 25° and 100°C. The intermediate of

general formula (IV) 1is transformed into a product of



The exanpl es which followillustrate the invention w thout however limting
the scope thereof. 25 Note: for the whole of the follow ng conpounds
(except iwormnioorsoot herwi se) the HPLC purities were detrermpped/ioszsder the
followi ng conditions: Colum Waters XTerra M5 C18, 4.6 x 50 mm 5pm X =
220 nm G adient 100 % H20 (+ 0.05 %TF§ at 100 % CH3CN (+ 30 0.05 % TFA)
in 6 mnutes, and then 1 mnute at 100% WO 2010/ 100139PCT/ EP2010/ 052609 26
CH3CN (+ 0.05 % TFA). Punp Waters 600E, flowrate of 3 m/mn. Exanple 1
(4- Hydroxy-2-nmet hyl -1, 1-di oxo -2H benzo[e] [1,2] thiazin53-yl)

(napht hal en- |e)r'£'it mﬂﬁaaﬂ% Z;P&a@@m{ el Ar2-H-2- M@&@lhﬁlxema%/ yl) - 2-

oxoet hyl) benzoOJ |soth azo| - - one- J%om de . ﬁraccharl n (25
g, 136 mmol) “&k %‘}l%?e 16 Pntsﬂl(?c]i]uc,ae% "t 0S&°1H %e eclf ask
equi pped with,a Dhemmrret esoarw aocor[detnwl The nedi um i Sefheedi zed by a
vacuunt ni trogen  syccessi o X od| dr| de mol )_ i | oW y
added, fol | ox%ed‘lb 5 it thé %ﬁ%émh FYHE ha%%krl]e%?@? “}éoo%’g mol ) .
The 15 reactiocdn medueurmll s fheavéd t(ﬁIB&SC W@ll4 hoursondamdcedenircodiled to
r00mM t enper aldii.orthe JO iRd; Abechl Lakl.des didd eredeoti asedonit fyater and
dried until constant_wel ght for oObtained 3 of the product 1A as a pale
being solid (APLC:PRIAE 4097 IFPHS FUUHS A %%%%néSZ(TH%r ductbaféh g s

obt ai ned by adgigeg watrer dortd itdhey Hddweate - The faeramad opreci pitate is
filtered, rinsed with water and then with a mninumof ethyl in order to
obtain after drying, 10 g of product (HPLC: RT = 4.97 mn, 93%. The gl obal
yi el d of thi S rheeactl ﬁu %at V %?10/ 100%(;; PCT/t Ig2d01 /0 2609 27 | H NWR
dneo-d6, 6(ppM 5. 62 (& "2y 7 ed T, TIRY oY, 73 .06Y8.%5 (m
7H); 8. 390(duSHel),f8r9z>J(€s>arllk®q the I\/a@sp@wmr@rﬁ (E@heyalrdfzowla( MH+,
10099 ; 369 (NNEMM 5@%9@33E§@ﬁ@£§ﬂ8formulae below, Ri;, Rz, Rz, Ry and

R’4, are defined as in the previous description of the

general formula (I) except that R; is different from a

hydrogen.
R1
HO O \o 0
R4 z R4
AN X R2 R1 X X R2
S AN N
R'4 //S\\ R3 - / /S< \R3
0 0 4 O/ N
15 Ia i
Scheme 2

The intermediate of general formula (Ia) is transformed
into a compound of general formula (Ib) by reaction
with Ri-Z. When R; represents a Ci1-Cg alkyl, (CHz)uRs,
20 (CH;) nCONR,Rg, (CH;).NR;Rg, (CH;).,ORs, CHR;0Rs or (CHjy)nRio
with Rs, Ry, Rg, Ro, Rip, m and n defined as in the
previous description of the general formula (I), except
that Ry does not represent an acid, and Z2 is a leaving

group such as for example Cl1, Br, I, 0OSOy;CHs, 0OSO,CF; or



(4- hydroxy-1, 1- di oxo- 2H benzo[ e] [1, 2] t hi azi n-3-y1) (napht hal en-2-y1)

nmet hanone. In a two-neck flash equi pped with a condenser and under an inert
at nospherwo 2etom@osb (165 nl) is introduced 10 fol |l oned lpgTaiPosvo@stdng i on of
sodiumcut into thin slices and rinsed wth heptane (8 g, 347 nmol). At the
end of the addition, the reaction nediumis heated to 70C until conplete
reaction of the sodium The reaction is then cooled to roomtenperature,
and the 15 conmpound | A (47 g, 131 nmol) is added rapidly. An intense

verm lion red and then bl ood red coloration appears as well as a thick

precipitate. OT&%sryqaCtﬂk@ fediumn syheat ede behefl ¥ it bREWNerBrit1a
solidifies. i.s then coole g t_cﬁéos)mterrperature and diluted i.n 20 500 nL

of et hyl acetahaé TR N HE 551 bR oR* PSSP RBnCAdA8d CEFEN Ca Fanar y
yel | ow suspersicamans cobfadanesucihesprteei pixteated d sE£4N,t ermgNEwr, na&d ,wi t h
wat er andamm r/ Ef OH m xt then ried in
vacuo until rﬁargém(:edns?a%?é%l %ga(i& %5 “r 801%{0 0%111 dl&o%%e pro uct 1B as
a canary Vel IS@thoIa|Sd C48.9 QMF88°/@MS®{PLCBC$€I'O%5 d5 m n,teh@®%a i NVR,
dmso-d6, 6 (PR, 1§gé(tbeﬁwﬁen-7;6%<t1aﬂéﬂ 140 @ 95e§@ﬁ%§d Sn 3Hpe 8.05
(d, 2H); 8.11 (broad s, 2H); 2 (broad s, 1H); 4 (s, 1H); 9.99 (s,
1H); 15.59 3GESsende Ow%mf 190@@@@%@0%?@5%@9&% ks S hs et r um
(ESI+): mz 332 KiNHBulQ0% L1369 P(g‘\ﬂ‘ﬂFW Ao, , Exanrplbe, KF, BwWNE or
1(11d|oxo4 gj_](ox-Z- q

benzo[ e] [ 1, 2]%5 I f%ﬁ??h%%h?ﬁ% ENS2- 19 et IO 51h & fWESFEEK £1 ask
under anl0nertr aihmscpimi etulbdex»c orpawnd B (<40t 9eger@§z6omrml)cn@78d16$sol ved
in DMF (409 i lightly
exot herm c aﬁ ﬁg}ar eé:ctt%(iﬁj gag%tfﬁqggls%oﬁ{ﬁesl%%gfgjﬁt{e‘;%s% b Ein co ‘oration.
Met hane i odi de 1ap. &4fo IerIZdephplin i eladded -anbht ﬁ@lﬁea@@%n e umi s

stirred at roQmdenpergtune fif 2pheungqikier (€10 nl)ii spaddgd and the
reaction nedium.is concentrated. The residue |s taken up _ in ethyl acetate

and the preciprHatsEnodyr P ttePsd 2Nwadiied A 19 Wt and Wit BYSASSGRuIm of

ethyl 151acetxat e (sahe@hgzlazahecbmbbs@zuatbs washegabwi ce witd an agueous
sol uti on half saglrate ih NaCl, and thenrtcnon entrated until alf of the

volune is obt&i Heréd e 556G pi Vo159 2T 49 hsed with a
m ni mum of 5OHF0 &£t OAcliEebIQg@era'm@rél komatre siesl Zﬁatomrenﬂr atret. 6The T.esi due

is filtered S| IP{ c%e(&jqjeléeé}}t 5@&@50, hsqptRan%/ CI—CI%C{JC%12 t]E@fp 1g5/ S

hept ane/ CH2C12), in order to obtain after evaporatlon o ol'vents, a
yel | ow powdeenCsolj ded)inetheal 3§68 i die aPscréPPectIFGHOTider 06 dbtsain the

product %q_ %@a@aﬁaqa%rmuwlqw st(?lle'rfj(Z‘lQna]jﬂ I%%@elé%lﬂ@ aRErao‘}l% mm, 99%IH
NVR, dnso-d6, 6 (ppm: 2.

(s
(broad s, 3HRE, o?a(S& 1Fdﬁe sr?E?C bPBadwégthiggs %‘?Oj(brcb%d 9?%1%1 8. 67
(s, 1H). V\DfZﬁZiI@/lhO(X]I&QPGHlEBZ@WfD&%&%@Z&d%fC@;p&rrﬁtUmeﬁn tahe s0di um sal t

of 4-hydroxy- %lnEt%% %h%idloégl%ony (ﬁfgéfaéﬂaﬁglg%lgl%o%la(n%ﬂpthalen 2-
yl ) met hanone

reaction may be conducted in the presence of an organic
25 or 1inorganic base such as for example EtsN, iPryNEt,
NaH, ©pyridine, Cs,;C0;, KyCO3 in a polar anhydrous
solvent such as THF, DMF, DMSO, dichloromethane at a
temperature comprised between -20° and 140°C. When R;
represents CORs, CO(CH;),Rs or CO(CH;).ORs; with Rs, Rgs and
30 m defined as in the previous description of the general
formula (I) then Z may also represent a hydroxyl. In
this case, the reaction with the enol of general
formula (Ia) boils down to the reaction between an acid
and an alcohol. This reaction may be conducted by

35 methods and techniques well-known to one skilled in the



A fraction of the conmpound 1 is dissolved and nethanol 5 and treated at
roomtenperature wth 1.05 equival ents of an aqueous 1N soda sol ution. The
reacti on wedbwmobgoconcentrated and the solid residue ripoyap2ovotobeeas m xt ure
of dichloromethane and ethyl ether. The ¢hereby obtained canary yellow
solid is dried in vacuo for 10 several days HPLC. RT = 11.73 mn, 99.71%
(colum: XBridge C38, 5pM 4.6x250mm (Waters); eluent: CH3CN H20/ KH2PO4

600/ 400/ 6. 8g, pH4, 25C, 1 nL/mn; 220nm 1H NVMR, dnso-d6, 6 (ppm:
2.61 (s, 3H); 7.50 (broad s, 152H); 7.62 (broad s, 2H); 7.65-7.72 (m 2H);

7.80 (d, 1H)arf 89x( bE}(@@l@Ulglﬁly 72881498t éM @é&hocﬁfa%wﬂg um( ESI +) :
mz 366 (M+, 1009 @“Nfl es to 12 The conpounds to 12 _were

synt hesi zed &EO lﬁ@ t ot he CONSGN5AEEEGur Y uses f%esﬁ%ri)ﬁg e
derivative 1difrmcamydaedhaiirmopaid —\Bareltmysl—&amb@m-lhl(dal kytDOY, abyzl )&t hanones

in the first 31 fr net_hyl_.i_odi d et hyl |od delnt third step.
The rearrange%edﬁrgxﬁ/r gt od%%er?zt&rieerlgezcon ép |n>sé unc%anged e\f%lary

2010/ 100139P@W15I@2($11@ﬁ05@6@9J@@p@ﬁml@hy*la‘mlmel\lam@ f adiexempounds HPLC
Yid* (3 steps), Mass Mdha a%%”afﬁlaémolrdﬁ{leth(a‘hehyd QXY 2~ MRy -2 s 1-

di oxo-benzo[e][1, 2]thiazin- 3-yl) (Ca amant an- -y 1) net hanone 6 11" 98. 9%
0\ 0Co 374 comprlsed between -15°C and 40

Scheme 3 illustrates the general method which may be
used for preparing the compounds of general formula
10 (Ic) wherein R; represents (CH;).NR;Rs or (CH;),ORgs with
R¢, Ry, Rg, n and Ry, Rs, Rs; and R’; defined as in the
previous description of general formula (I). The
intermediate of general formula (Ia) 1s transformed
into an intermediate of general formula (V) by reaction
15 with a reagent of general formula X (CHy),X’ wherein X
and X’ represent a leaving group either identical or
different such as for example Cl, Br, I, O0SO0,CHs;,

0OS0,CF3 or O-tosyl and n is defined as earlier.

(CHz)nX'
0
N X R, X(CHg)nX N R,
/ \ / \
// \\ \\ HO—Rg // Yo
Ia A\ Ie
20 Scheme 3

The reaction between this reagent and the enol 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 EtsN,
25 i1Pr,NEt, NaH, pyridine, Cs,C0O3, K,COz 1in a polar
anhydrous solvent such as THF, DMF, DMSO, acetone at a

temperature comprised between -20° and 140°C, either in



3 4- et hyl phe- nyl (4-hydroxy-2-nethyl-2H1, 1-

di oxo-benzo[e][1, 2]thiazin- 3-yl) (4-methyl phenyl) nethanone 5.33'

99% 0\ 0

330 4 4- wblormpbs9 nyl (4-hydroxy-2-nethyl-2H 1, 1- PCT/EP2010/052609
di oxo-benzo[e][1, 2]thiazin- 3-yl) (4- chhé)r ophenyl ) met hanone 5.43" 99% 0\ 0

CO Co 350 5 4- cyanophe- nyl (4-hydroxy-2-nethyl-2H1, 1-
di oxo-benzo[e][1, 2]thiazin- 3-yl) (4-cyanophenyl) nethanone 4.97

CV CO 339* 6 biphenyl- 4-y1 biphenyl -4-yl-(4-hydroxy-2-

99% 0\ 0

met hyl -1, 1- di oxo- 2H benzo[e][ 1, 2]t hi azi n-3-y1l) nethanone 5.86" 98% 0\0 Co

10

15

20

25

30

the presence or not of a salt as a catalyst and which
may be KI, BuyNI, Lil, AgBFs, AgClO., Ag,COs;, KF, BuNF
or CsF. This reaction may also be conducted without any
solvent, with a large excess of reagent X (CHy).X’. The
reaction may also be conducted in a « sealed or
threaded tube » heated by heat energy or microwave
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 diethylazodicarboxylate (DEAD) and of
triphenylphosphine in a polar anhydrous solvent such as

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

The intermediate of general formula (V) is transformed
into a product of general formula (Ic) by reaction with
HNR,Rgs or HORg wherein Rg, R; and Rg are defined as in
the previous 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,
iPr,NEt, NaH, pyridine, Cs,CO3, K,CO; 1in a polar
anhydrous solvent such as THF, DMF, DMSO, acetone at a
temperature comprised between -20° and 140°C, either in
the presence or not of a solvent as a catalyst and
which may be KI, BuygNI, Lil, AgBF,, AgClO:, Ag,COs;, KF,
BusNF or CsF. The selection of the experimental
conditions and of the reagents for conducting this
reaction of <course depends on the nature of the
substituents Ry, R; and Rg 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; represents (CH;),CONR,Rs with Ry, Rg, m



392 7 2,4- dichloro- phenyl (4-hydroxy-2-nmethyl-1,1- dioxo-2H
benzo[e][1,2]thiazin-3- yl) (2,4- dichlorophenyl ) nmet hanone 5.52' 98% 0\ 0

384 negavowe1dash1zoM H) . ** H NIVR dnso- d6, Ex 2: 1. 72 pChrerasi09526641) ; 2. 05
(broad s, 3H); 2.10 (broad s, 2. 83% 7.91 (broad s, 5 3H); 8.10
(t, 1H: 16.1 (s. 1H). Ex. 5 263(5 3 799(s 3H): 8.11 (s, 4H);

8.19 (broad s, 1H); 14.5-15.5 (m 1H, exch). Ex. 6: 2.70 (s 3H); 7.46 (t,
1H); 7.54 (t, 2H); 7.82 (d, 2H); 795800(m 5H); 8.18-8.23 (m 3H);
15.65 (broad s, 1H, exch). Ex. 7: 2.67 (s, 3H); 7.54-7.64 (m 2H); 7.83 WO
2010/ 100139PgwdEPﬁ910/R952@@9 (s JH o7 980 br:0adns, 34 i@ LLufdr 0ad s,
1H); 13.5-14.5 (broad s, 1H ril R_Name of the conpounds HPLC Yld (3
steps) Mass @Wﬁrl@t&@%ﬁrﬁgﬁnefaﬁlformﬂa (L)

(4- hydroxy-2-ethyl-1, 1-di oxo2H- benzo[e] [ 1, 2]t hi azi n-3- yl)

(adamant an- 1- y1) net hanone

§CHﬂmCOOY' (CH2),COOH
HO o] o] o] o o]

R4 R4

X R, Y(CH2)nCOOY N X Ry Base N R,
ﬂ P N ﬂ F N
R AL R R AL R // \\
4 J ~o 4 o "o

Ia VI v

R4
/
o) 0
Al Ry
HN
“Rq ﬂ A N Ro
N
F s7 Rs
R4 78
Id
Scheme 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 (CHy) ,COQY’ wherein Y represents a leaving group such
as for example Cl1, Br, I, 0S0O,CH;, 0S0O,CF; or O-tosyl, m
10 is defined as earlier and Y’ represents a C;-C; alkyl
radical. This reaction may be conducted in the presence
of an organic or inorganic base such as for example
EtsN, 1iPr,;NEt, NaH, pyridine, Cs,C0s3;, KyCO; in a polar
anhydrous 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, BuygNI, Lil, AgBF;, AgClOs;, Ag,CO;, 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



6. 24" 99% 32% 388 9 naphthal en -2-yl1

(4- hydr oxy-2-ethyl-1, 1-di oxo2H benzo[e] [ 1, 2] t hi azi n-3- yl)

( napht halwo-28tyibd13oet hanone 5.72' 99% 0 \ 0 LC) LC) 380pit@/rb20mmsivyd phe-
nyl  (4-hydroxy-2-ethyl-1, 1-di oxo2H- ben g[ e][1,2]thiazin-3- yl)

(4- met hyl phenyl ) net hanone 5. 49" 99% 40% 344 11 4- chl orophe- nyl

(4- hydroxy-2-ethyl-1, 1-di oxo2H benzo[e] [ 1, 2] t hi azi n-3- yl)

(4-chl or ophenyl ) net hanone 5.58" 99% 35% 364 12

transformed into an intermediate of general formula
(VII) by reaction with an inorganic base such as for
example NaOH, KOH, LiOH in a polar solvent such as
methanol, ethanol, THF and water, at a temperature
5 comprised between 20° and 80°C. The obtained carboxylic
acid (VII) may react with an amine in order to lead to
the compounds of general formula (Id). This reaction
may be conducted by the methods and technigques well-
known to one skilled in the art. A particularly
10 appreciated method consists of condensing these 2
entities in the presence of 1-(3-dimethylaminopropyl) -
3-ethyl-carbodiimide (EDC) , of 3-hydroxy-1,2,3-
benzotriazin-4 (3H) -one, of a tertiary amine such as
diisopropylethylamine, in a polar aprotic solvent such
15 as dichloromethane or DMF, at a temperature comprised
between -15°C and 50°C. Or further, as an example, by
using benzotriazol-1-yloxy-tris (dimethylamino)
phosphonium hexafluorophosphate (BOP) in the presence
of l-hydroxybenzotriazole, of a tertiary amine such as
20 diisopropylethylamine, in a polar solvent such as DMF,
CH,Cl, or DMSO at a temperature comprised between 10°
and 50°C. Another ©particularly appreciated method
consists of transforming the carboxylic acid into an
acid chloride by reaction with oxalyl chloride or
25 thionyl chloride in the absence or in the presence of a
base such as pyridine or triethylamine with or without
a solvent such as toluene or dichloromethane at a
temperature comprised between 20 and 100°C. This acid
chloride may then react with the amine HNR;Rg; in the
30 presence of a base such as pyridine or 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



bi phenyl - 4-y1 bi phenyl -4-y1-(4-hydroxy-2- ethyl-1, 1-di oxo-2H
benzo[e][1, 2]thiazin-3- yl)methanone 6.06" 99%0 \ 0 c-I | _C 406 H NWR
dnso- d6, w®.20871001368 (t, 3H); 1.71 (broad s, 6H); 5 2.0PcCmro@d/sz608H) ;
2.09 (broad s, 6H); 3.44 (g, 2H); 7.89 road s, 3H); 8.05 (broad s, 1H);
15.00 (s, 1H, exch.). Ex. 9: 0.51 (t, 3H); 3.13 (q, 2H); 7.66 (t, 1H); 7.72
(t, 1H); 7.99 (broad s, 3H); 8.05 (d, 1H); 8.12 (broad s, 3H); 8.22 (broad
s, 1H); 8.64 (s, 1H); 15.39 (s, 1H, exch.). Ex. 11: 10 0.53 (t, 3H); 3.13
(g, 2H); 7.71 (d, 2H); 7.98 (broad s, 3H); 8.03 (d, 1H); 8.19 (broad s,
(@ 200 7.040 7 86 (B 6 16 Ca oy R 30 s Sl 1h) 1o 46 (5. 1H
, ; . 94- 1. .M ; O. ) , .0. 2U-q. . ; . S, .
exch.) WO 2616/ 1@6%@9@%@20&%/ 6&?60?@2‘19%3@8%5%&&10“ of > ih
(5- Chl or 0- 4- hyedreaxyi- 2eametilnlyA - 17 1- din@xo-&Zhhpounds of general formula
benzo[ e] [ 1, 2] thi,azi,n- 3-y1) {napht hal en- 2- t hano Cl 0 N, ,SO0O0S5
Exanpl e 13A -(I;t”-)Chvfk%)erroe-%r1 511%1 fg%}tg)f/?%%rrlﬁ%i ﬁké}g?&l%lhn%%’t hég;e%nn%c “'f | ask
provi ded &t kral Wndetsemed-ashior 612 metdwd behzenesuipbhani dé (I3 27 g,
64.5 mmol ) i g dptradyced,iin the presence of 5% soda in water (385 ni).
Pot assi um pernmanganate (25.5 g, 161 mmol) is 10 slowy added and then the
reaction mxture is heated to 100C for 4 hours. The reaction is returned to
roomtenperature, filtered, acidified k;g to a pH of 1 apg extpacted 3 tines
w th ethyl acetrjfe. Eoorga iC phars_@s’ re conmbi med, wasHed ofjce with an
ution, then drie j
filtered and congext in oRder to obtain the
solid (12.87 g; PLC:N Rl = 1.55 mn, 98%
(ppm): 7.48 (s, §) R, 62 (t,BaB1H); 7.7
11-15 (L, 1H, é&xch.) s spectrum (ESI-): rﬂRz
2010/100139PCT/EP2010P052 09 8
Ie

Scheme 5

The compounds of general formula (Ie) may Dbe
10 transformed into compounds of general formula (If) by

reaction with an amine of general formula HNR;Rs; in the

presence of an organic or inorganic base such as for

example Et3N, 1Pr,NEt, NaH, Cs,C0;, KyCO3 in a polar

anhydrous solvent such a DMF, DMSO at a temperature
15 comprised between 20° and 140°C.

Scheme 6 illustrates the general method which may be
used for transforming the compounds of general formula
(Ig) wherein R;, R: and R’y are defined as in the
previous description of the general formula (I) and
20 wherein R, represents a phenyl substituted with a group
X representing a bromine, chlorine or an OTf, into
compounds of general formula (Ih) where R, represents a
biphenyl or a phenyl pyridine either substituted or not
and wherein Rz, R; and R’, are defined as in the

25 previous description of the general formula (I).



33 Exanpl e 13B - 4-chl orosaccharin. The conmpound 13A (12.87 g, 54.6 mmol)
is introduced into a flask followed by 38.8 nlL of concentrated sulfuric

aci d. Thewoeamyioorsom xture is stirred at room5 tenper atargrben/0i2609 hour s
and then poured on a mxture of water a? ice. The formed precipitate is
filtered, rinsed with water and dried until its weight is constant in order
to obtain the conmpound 13B as a white solid (9.16 g; 77% . 10HPLC. RT =
2.57 mn, 100% 1H NVMR, dnso-d6, 6 (ppm: 7.91 (broad s, 2H); 8.08 (broad s,
1H). Exanpl el3C- 4-chl or o- 2- (2- (napht hal en- 2-y1) - 2-

oxoet hyl ) benzo[ d] i sot hi azol - 3(2H) - one- 1, 1-di oxi de. 15 The conpound 13C was
synt hesi zed fromthe conpound 13B (2.2 g, 10 mmol) according to the
procedure used for preparing the derivative A in order to obtain the
conpound 13C as a pale beige solid (3.3 g; 84%. HPLC. RT = 5.11 mn, 99%
201H NWVR, d - d6, 6 ([mam) 05.62 (s, 2H); 7.69 (t, 1H), 7.74 (t,0HH); O
7.95-8.20 (m (d 1H); 8.92 (s, ééc\)%ﬁg spe8t4rum (ESI+) :
386 (MH+, 100% 1§9PEK[EP2010 4 \\_ S

Exanpl el3D- ( 5- %il) -1, 1°]di oxo hy roxy-2H_benzqle][1, i
(napht hal en- 2- //thano . ound 13D was synt he5|
conpound 13C 85 rﬁTHL) acéi’)r |ng t o Qduatyger ocedur

preparing the ri vaéf’ 1B in order to0 obtain the conpo ‘ﬁd 13@/ asya goI den
yellow solid (1.7 g; 510 : HPLC RT 5.3 mn, 99% 1H NVR, dnso-cl6, 6
(ppm: 7.68 (t, 1H), n% 7.85-8.15 (m 8H); 8.59 (s,plH); 10.11
(s, 1H). 10Mass spectru (ESI +) n12 386 (M, 100% . Exanple 13 - The
conmpound 13 was synt hesi zed fromthe conpound 13D (3 g, 7.7 nmol) according
to the procedure used for preparing the derivative 1 in order to obtain the
conpound 13 as a yellow solid (2.3 g5cHO%.615HPLC. RT = 5.75 mn, 95% 1H
NVR, dnso-cl1l6, 6 (ppm: 2.69 (s, 3H); 7.66 (t, 1H); 7.72 (t, 1H); 7.9-8.2
(m 7H); 8.60 (broad s, 1H); 16 15 (broad s, 1H, exch.). Mass spectrum

(ESI4): mz (M, 100
(5- Chl or o- 4- ﬁtgﬁroxy C{% 1, 1 di 8xoe§ﬁ|ﬁ‘1 formula — (Ig) ~ may Dbe
5

transformed 1nto 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 EtsN, NMP, 1iPr,NEt, NaH, Cs,C03, KyCO;, K;3P0O4
with a catalyst such as for example palladium acetate,

10 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

15 or tricyclohexylphosphine at a temperature comprised
between 20° and 140°C.

Scheme 7 illustrates the general method which may be
used for transforming the compounds of general formula
(Ii1) wherein R3, Rs and R’; are defined as i1in the
20 previous description of general formula (I) and wherein
R, represents a phenyl substituted with a CN group in
the ortho or meta position into compounds of general

formula (Ij) wherein R; represents a phenyl substituted



benzo[ e] [1, 2] t hi azi n-3-y1) (napht hal en-2-yl ) met hanone WO

2010/ 100139PCT/ EP2010/ 052609 35 CI OHO0 1\1,1 ;,S 0 '0 The conpound 14

was synt hweiasdiobrseom t he conpound 13D (1 g, 2.6 mmml) amrdTiEPoMMiosmoet hane

according to the procedure used for preparing the derivative 1 in order 5

to obtain 805 nmg (60% of the desired product. HPLC. RT = 5.77 min, 81%A

fraction of this product (200 ng) was purified on a colum of 12 g of

spherical silica (flowrate 12 nL/m n, 100% heptane (2 min), EtOAc/heptane

gradient 10 fromO to 50% (30 m n), 50% Et OAc/ heptane (5 mn)), in order to

TH AR, dmso-d6. 6 (pam b5t (o BHy SotL (o 21y Teres (to T 772
, dnso-d6, ppm.: O. : ;3. d, ; : : ;7.

(t, 1H); 7.8578 FHHC IR YSs flfll) g Igtl sﬁorli_:{%laex%g) .Whl\?d%esll;%pect rum

(ESI+): mz &4 {dtssdB0) a BExXaspye Eobstituted with an amide of

( 6- Fl uor o- 4- hydr oxy- 2+ 1-1, 1-di ox0- 2H- ,

20benzo[e][1&?}%“%%%2?%@73%(%%&phWthgﬁpzﬁﬁi)%t Harorts? @B ®'¢ are

2010/ 100139PCHEP201 0{ 052609186 r@id vl oud Sl@s@ription of the general

formula (I).

OH o o

, o) , H O , H O
R4 CN R COOH R CONR;R 4
[ N —DITT1)—DI T
_ /N\R = s s R, = P “R _~
R4 s R4 o R4 03

S ~ S/

O// \\O O// Ny O// N

Ii Ij 1k
Scheme 7

The comounds of general formula (Ii) may be transformed
10 into compounds of general formula (IJ) 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
15 such as HC1l, H;SO,, HCOOH. The compounds of general
formula (IJj) may be transformed into compounds of
general formula (Ik) Dby reaction with an amine of
formula HNR;R:;;. This reaction may be conducted with
methods and techniques well-known to one skilled in the
20 art. A particularly appreciated method consists of
condensing these 2 entities in the presence of 1-(3-
dimethylaminopropyl)-3-ethyl-carbodiimide (EDC), of 3-
hydroxy-1,2, 3-benzotriazin-4 (3H) -one, of a tertiary
amine such as diisopropylethylamine, in a polar aprotic
25 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-yloxy-
tris(dimethylamino) phosphonium hexafluorophosphate

(BOP) in the presence of l-hydroxybenzotriazole, of a



Exanpl e15A- (6-f | uor o- 4- hydr oxy- 1, 1- di oxo- 2H benzo[e] [ 1, 2]t hi azi n- 3-y1)
(napht hal en- 2-yl ) net hanone. The conpound 15A was synt hesi zed fromthe
conpound we 261071oumsp o- 2- met hyl benzenesul f onani de accor di rgTIRP2410@5T89TE
sequence of steps involved in preparing, #he conpound 13D. The product is
obtained as a yellow solid with an overall yield of 79% HPLC. R = 5.26
mn, 96% 101H NMR, dnso-d6, 6 (ppm: 7.66 (t, 1H); 7.72 (t, 1H); 7.80 (t,
1H); 7.94-8.11(m 6H); 8.64 (s, 1H); 10.18 (s, 1H, exch.); 15.2 (broad s,
1H, exch.). Mass spectrum (ESI-): mz 368 (MH, 100% . Exanple 15 -

(6-fluoro-4- nﬁgﬂﬁ_ - getihyl - 3ydndi 9%0-2H sdSropylethylamine, in a
benzo[e] [ 1, 2 i azi n- ﬁay napht hal en- 2- I ) met hanone %‘he corrpound 15 was
synt hesi zed o™t he’“ rﬁ%u YEA (@S 5 §F 4 miis9t2ac6r ditig™ o dthe @

procedur e usa@mfp@rramiﬂ@ar bagprrlﬂeederkbermeme L a°n enders50%c obtraiathkA47 g

(89% of the de product _as el,low sol |
010) 100139PET 50161082600 37 R T rakett on OF T pr SRR Gals OF

recrystal bi ze:d;ainrscfmretlh@ndiha ncorlderytoc obtailning6 Ay efcicorpoumdidss with

greater puri tbsy (ﬂé%l& o'%' w1t5§1 %x@l@nl W 14hide or thll% kﬁr&qg%&lr@ (ppm) :
2.68 (s, 3H): (t, 57,72 797 (d.

8.02-8.15 (mth@H) abseese(sor 1H)R Igezzpf%%%es Olea ﬁe) S%%s asSpectrum
EESLF) ”12 %@gukﬁhﬁz é909©r1é@ﬁyﬂﬁmariﬁ with or without a solvent

- uor o- I OX et
10benzof o] [ 1. 31 ORI nabnt SaT R 22U 5 et artne 1 £ SN TG The
conpoundl106 mmmekdeshez:ecée‘rrcﬁﬂ tded coopdOndTh5A 6tiB ghlédrmuel naand from

i odoet hane a%%%rnglfgaég %{I@hp{: ge%{- U or .pr e%lﬁg?gggcgerlfvaatl ve 1

in order 15 to obtain the desired product as a yel low
solid. HPLC: bRIse= $ughmias, Bl%dlnﬁ fqractr@ﬁtbffl@nw@eprlédu@t sges7ent

recrystal l i zed iy omset hapah o-Bmek Hghet 0aPbt Al N il d¥Bh 1f r LOMRAMHI Sk W th 20

reat er urit
9 P Bétween 0 and 100°C.

15 When it i1s desired to isolate 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

20 least one acid or Dbasic function exists) with a
suitable base or acid, preferably 1in an equivalent

amount.

The examples which follow illustrate  the

invention without however limiting the scope thereof.

25 Note: for the whole of the following compounds (except
if mention otherwise) the HPLC purities were determined

under the following conditions:

Column Waters XTerra MS Cig, 4.6 x 50 mm, 5um, A = 220
nm, Gradient 100 % H,O (+ 0.05 % TFA) at 100 % CHsCN (+
30 0.05 % TFA) 1in 6 minutes, and then 1 minute at 100%



WO 2010/ 100139PCT/ EP2010/ 052609 38 HPLC: RI = 5.8 mn, 97% 1H NVR, dnso- d6,
6 (ppm: 0.56 (t, 3H); 3.15 (q, 2H); 7.66 (t, 1H); 7.72 (t, 1H); 7.82 (t,
1H); 7. 9AWoOdo10li6h1398. 00-8.2 (m 5H); 8.63 (s, 1H); 14. 9%ctloro@d/os2604H) .
5Mass spectrum (ESI+): nmlz 398 (M, 102&?. Exanpl e 17

(7-Fl uor o-4- hydr oxy- 2-nmet hy1-1, 1- di oxo-

benzo[e] [ 1, 2]t hiazi n-3-yl) (napht hal en-2-yl)nethanone OH 0 ,N, "\\ \\0 10
Exanpl e 17A - 5-fluoro-2-net hyl benzenesul f onam de.

5-fl uoro- 2- net hyl benzenesul fonyl chloride (5.00 g, 23.9 mmmol) is slowy
added at 0C enton23+Mg 0f5 & concentpahedianapai gosel ukhen. rkhe regaction
mediumi s th(Ia“[at heated to 100C for 1 hour and then cooled to room 15

t enper at ur e. H&for med precipitate is filtered, rinsed with water and
dried until it has constant weight. The conmpound 17A is obtained as a white
powder (4.55g; 100%. HPLC R = 3.10 mn, 96% WO

2010/ 100139PCT/ EP2010/ 052609 39 1H W¥Rmpdesd-d6, 6 (ppm: 2.54 (s, 3H);
7.35-7.45 (m 2H); 7.53 (broad s, 2H, exch.); 7.58 (de, 1H). Mass spectrum
(ESI-): mz 188 (MH, 100% . Exanple 17B(7-Fl uoro-4-hydroxy-1, 1-di oxo-2H
5 benzo[e][1, @4 &%ﬁ&—&i@tﬂﬁ%ﬁh@i@k@'—ﬂﬁ%ﬂ%{%ﬁ[-l ,Peaymend 178
was synt hesi zed from the conpound _ 17A _accqordiing to the sane sequence of
steps invol ved in preparingyXH@aphiiddeR Byl MeEhanehfct i s obtained as a
yellow solid with an overall yield of 73% 10HPLC. RT = 5.18 mn, 98% 1H
NVR, dnso-d6, 6 (ppm: 7.66 (t, 1H), 7.72 (t, 1H); 7.81 (t, 1H); 7.90 (d,
1H); 8.04 (d, 2H); 8.11 (broad s, B 8§ 30 (dd, 1H); 8.63 (s, 1H); 10.19
(broad s, 1H); 15.63 (broad s, B m(ESI-): mz 368 (MH,
10099 . Mass spectrum (ESI +):
(7-Fl uor o- 4- hydr oxy- 2- met hy1- ]
(napht hal en- 2-yl ) et hanone. The co;/@\ﬁuﬁd 17 nt hesi zed fromthe
conmpound 17B 0 o

Example 1A - 2-(2- (naphthalen-2-y1)-2-
oxoethyl)benzo[d]isothiazol-3 (2H)-one-1,1-dioxide.

The saccharin (25 g, 136 mmol) and DMF (350 mL) are
10 introduced into a three-neck flask equipped 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 2-bromo-1-
(naphthalen-2-yl)ethanone (37.4 g, 150 mmol). The

15 reaction 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
weight for obtained 37 g of the product 1A as a pale
being solid (HPLC: RT = 4.97 min, 100%). A second

20 product batch 1is obtained by adding water into the
filtrate. The formed precipitate is filtered, rinsed
with water and then with a minimum of ethyl in order to
obtain after drying, 10 g of product (HPLC: RT = 4.97
min, 93%). The global yield of this reaction is 96%.



20 (4.00 g, 10.8 mmol ) according to the procedure used for preparing the
derivative 1 in order to obtain two batches of the desired product with

di ff er entwpuaoioicessy WO 2010/ 100139PCT/ EP2010/ 052609 40 pEirErbotoasmhe 3. 79
g; pale brown solid; HPLC: R = 5.65 mpy; 94% Second batch: 320 ng; yellow
solid; HPLC. Rl = 5.65 min, 99% 5 The yield of this reaction is 93% 1H
NVR, dnso-d6, 6 (ppm: 2.68 (s, 3H); 7.66 (t, 1H); 7.72 (t, 1H); 7.83 (t,
1H); 7.92 (d, 1H); 8.02-8.15 (m 4H); 8.28 (dd, 1H); 8.62 (s, 1H); 15.62
(broad s, 1H, exch.). 10Mass spectrum (ESI+): mz 384 (M#, 100% . Exanple
L8 o) or bt oncdogl “V%E%pfﬁf’d' @X‘W%h rone o @ 11 En'S5 o 15
enzo[ e iazin en- me one

The conpound71 zﬁa§;sﬁﬁ¥he§ %@ énlﬁhe éénpéh 1P @{8 é - 7Smol ) and
from i odoet hame .according to the procedure used for preparing the
derivative 1 in order to obtain two batches of the desired product with
different purities. WD 2010/100139PCT/EP2010/052609 41 First batch 716
ng; pale bro ol 0. 8 Seﬁgﬂq batg gy, yeIIow
solid; HPLC \MI%IS% é§§L78 mn, %/f %2e yleZI % ‘this reac{%lgn i's 65%

NVR, dnso3d6,.2%)(-ppm): O. 54 (t, 3H), 3.14 (q, 2H); 7.66 (t, 1H); 7.71 (t,
1H); 7.82 (t, 1H); 7.92 (d, 1H); 8.00-8.15 (m 4H); 8.29 (dd, 1H); 8.60 (s,
1H); 15.45 (broad s, 1H, exch.). 10Mass spectrun1(ESI+) mz 398 (MHH+,

1009%) . Exaﬁpmaaﬁ@leBEHZOICJECld 2- nethyl maﬂhkhﬁbgna_a4umdxyﬁﬂg 1, 1-

S 2 AR e S é@?lt]%aﬁ- ound. L 80, 0.18

and 0.5 nmL of pyridine. The reactlon nedlun1|s cooled to 0OC WO

2010/ 100139PCT/ EP2010/ 052609
In a two-neck flash equipped with a condenser and under

an 1inert atmosphere, ethanol (165 mL) is introduced
10 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 1is then cooled to room temperature, and the
15 compound 1A (47 g, 131 mmol) 1is added rapidly. An
intense vermilion red and then blood red coloration
appears as well as a thick precipitate. The reaction
medium is heated briefly to 60°C where it solidifies.
It is then cooled to room temperature and diluted in
20 500 mL of ethyl acetate. A 1IN HCl agueous solution 1is
then added wuntil a canary vellow suspension 1is
obtained. The precipitate 1is filtered, rinsed with
water and a minimum of a 50/50 water/EtOH mixture. It
is then dried in wvacuo until it has constant weight in
25 order to obtain the product 1B as a canary yellow solid
(40.9 g; 88%). HPLC: RT = 5.15 min, 100%.

'"H NMR, dmso-ds, 5 (ppm): 7.66 (t, 1H); 7.72 (t, 1H);

7.95 (broad s, 3H); 8.05 (d, 2H); 8.11 (broad s, 2H):

8.22 (broad s, 1H); 8.64 (s, 1H); 9.99 (s, 1H); 15.59
30 (s, 1H).



42 and then benzoyl chloride (33pl, 0.27 mmol) is added. The cold bath is
renmoved and the reaction is stirred for 4 hours at roomtenperature. As the
reacti on we 2oncoopbet e, 16pl (0. 14 mmol) of benzoyl chl ecirde2@wesisod urt her
added and the reaction nediumis stirreggat roomtenperature for a further
20 hours before being concentrated. The residue is taken up in ethyl
acetate, washed once with water and once with an aqueous NaCl saturated
solution, dried on sodiumsulfate, filtered 10 and concentrated. This
second residue is co-evaporated three times with toluene in order to renove
the renmai ni ngRY i dide: e (kher ebymobt ajgyedyel | ovy syy up36s pukiafied on a
colum of 12 % 8f spherical silica (flow rate 12 ml/min, CH2CL2/ hept ane

gr adi ent from20 -15 to 100% (30 mn)), in order to obtain the conmpound 19
as a yellow foam (38 ng; 44%. HPLC. RT = 5.65 min, 96% | H NVR,
dnso-d6, 6 (ppm: 3.10 (s, 3H); 7.32 (t, 2H); 7.55-7.30 (m 6H); 7.86 (dd,
2H); 7.90-8. @xafmpl<SH) ; 208. 70 (s,— IH)L-dBcasrplde- G r Byl Zohretdndcatiboxyl i ¢

D moorel L R e o S PS5l P ena0 15 GE5855 43 The

conpound 1 (86 ng, 0.18 mml) is st dissolved under an inert atnosphere in
0.5 nL de pyr|d| ne. The reaction mediumis coaled to OC and then

cycl ohexanecarBony| 55 CHSSH dbl¢821 UPEieT0. 48 M)t | d°AEERAS T The ' d bat h
is renoved amﬁntptwnrdeaul 01r® s ot |1r1r6edmfoqr) 18 fmlﬁs%lazted caemIMETPEYCE ur e,

and t hen heat qizﬁf h&gi reactl iltaure S concent r at ed
and co- evaporIn t ?T%S hH?n(S)I dene TH ?he by 58?5 ned r'ési due 10
is purified @dl@ﬁl(tdlyurﬂxqﬁhelfznlg: afngpbee i cakcsibncac(fihowasatedslzml/ i n,
CH2C12/ hept ane, gr %%' eNnto dd %%%&Po%&’gg% ZOM%EL%&%' lgld%gef (10 808& ain the

conpound 20 as a yel I ow foam 151 H
NVR, dnsd0d6,176( gisrgt) 0i85added @md e Mot (e, M ump i3g S(ttltrreﬁ—b 3.06

(t,2H); 7. 75(tatl oo « rbilure 199 & 8. MseB- 06 (§,) LH) .agadss
spectrum (ESI +) : rrlzr49 M\H4+, 1009 . WD 2010/ 10013 PCH EP2010/ 052609 44
|%ﬂ§§b€w

Exanpl e 21 ey 13 FRAL A Grabht e dre sV drbonyl ) -

1, 1-di oxo- 2Htaken up in ethyl acetate and the precipitate 1is
filtered, washed with water and with a minimum of ethyl

15 acetate (solid 1). The filtrate is washed twice with an

aqueous solution half-saturated with NaCl, and then
concentrated until half of the volume is obtained and

filtered. The precipitate (solid 2) 1is rinsed with a

minimum of 50/50 EtOAc/EtL,0. The filtrate is
20 concentrated. The residue 1is filtered on silica
(eluent: 50/50 heptane/CH,C1l,, and then 25/75

heptane/CH;Cl;), in order to obtain after evaporation
of the solvents, a vyellow powder (solid 3). The 3
solids are collected in order to obtain the product 1

25 as a canary vyellow 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 (broad s, 3H); 8.02 (d, 1H); 8.12
(broad s, 3H); 8.22 (broad s, 1H),; 8.67 (s, 1H).

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



benzo[e][1, 2] thiazin-4-yl ester 11 ,S 500 The conpound 1 (86 ng, 0.18
nmml ) is dissolved under inert atnosphere in 0.5 nL of pyridine. The

reacti on wedbwmobs9ocool ed to OC and t hen tertbutyl car borglr/Epbéionsmes (57pl
0.46 Mol ) is added. The cold bath is 19,renoved and the reaction is
stirred for 18 hours at roomtenperature. The reaction nmediumis
concentrated and co-evaporated three tinmes with tol uene. The thereby
obtained residue is purified on a colum of 12 g of spherical silica (flow
rate 12 nL/mn, CH2Cl12/ heptane 15 gradient from 20 to 100% (20 mn)), in
order to obt @Ir@;a&%%lon %folh(es,sodlu%{l st - n8 8D x MO - meth 1
2010/ 100139P 01070

10099 . Exanmple—=22—+4

yl)methanone

A fraction of the compound 1 is dissolved and methanol
5 and treated at room temperature with 1.05 equivalents
of an aqueous 1IN soda solution. The reaction medium is
concentrated and the solid residue rinsed with a
mixture of dichloromethane and ethyl ether. The thereby
obtained canary vyellow solid is dried in wvacuo for

10 several days.

HPLC: RT = 11.73 min, 99.71% (column: XBridge C8, 5uM,
4. 6x250mm (Waters) ; eluent: CH3CN/H,0/KH,POy4
600/400/6.8g, pH4, 25°C; 1 mL/min; 220nm)

'H NMR, dmso-dg, & (ppm): 2.061 (s, 3H); 7.50 (broad s,
15 2H); 7.062 (broad s, 2H),; 7.65-7.72 (m, 2H); 7.80 (d,
1H); 7.89 (broad s, 2H); 7.93-7.98 (m, 2H).

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

Examples 2 to 12

The compounds 2 to 12 were synthesized according to the
20 procedure used for preparing the derivative 1, from
saccharin and various 2-bromo-1-(alkyl or
aryl)ethanones in the first step and from methyl iodide
or ethyl iodide in the third step. The rearrangement

protocol in the second step is unchanged.

25



carbonyl) - 1, 1-dioxo-2H 5benzo[e][1, 2]thiazin-4-yl ester The conpound 22
was synt hesi zed according to the sane procedure as for conpound 21 fromthe
conpound Wo(286/my1390. 18 nmol ) and from 4- net hyl benzoyl ebir@reaecéBapl, 10
0.46 mmol ). The product is obtained as §%y6||Ole0aﬁl(27 ng; 31%9. WO
2010/ 100139PCT/ EP2010/ 052609 46 Exanpl e 23 4-Chl orobenzoic acid

2- et hyl - 3- (napht hal ene-2- carbonyl) - 1, 1-di oxo-2H

benzo[e][1, 2]thiazin-4-y1l ester C 4-chl orobenzoic acid (87 ng, 0.55
mml) is dissolved in 2 nL of toluene under an inert atnosphere. Oxalyl
chloride (100 pl, 1.1 nmol) is added at Qtbor@tenperature. The reaction

m xture is heated for 2 hours 10 to 80C| _andlthen concentrated and
co-evaporate three tines with tol ge T esRdue i s put back under an

i nert atnosphere and cooled to 0Q 2 copound 1 (86 ng, 0.18 mmmol)

di ssol ved under an inert atnosphere 35 ™ of pyridine and cooled to 0C
is added. The cold 15 bath is rennvedcgh the reaction is stirred for 2
hours at room tenperature. The reaction diumis concentrated and

co-evaporated three tinmes with toluene. The thereby obtained residue is
pur|f|ed Onar-nlJmﬁl Cf ’I’)nnf Chhﬂl‘lf‘ﬁl Clllf‘ﬁ /'Fln\lr::fn 12 20 / m

CH2C12/ hept afEx gf adi ent f rom to 1900/ Zco % 8‘5%‘3‘% tﬁzgybt Mass he
conmpound 23 ps*a yellom1foan1( 3m%g ey qﬁ/l( qT/ 1MHO52609
. 6—(Bm 10 JdSteRIAL 5 o
47 HPLC. RI . d y ~ Jj_Pj_— \J <L U O, Il I} y r. \J7
(d, 2H): 7.6B-7.6f 5° ety Z ]fabzr'i%gd s, Wl 7. 86| (broad
s, 2H); 7.94| (&R )i& Mﬂgé S§ sjgect | G
(ESI+): mz p21 ( 7%’ Exanpl|lés 24 |to 27 The
+t A 2107 ekbla'r—lpg\ 10 + W e ~AANA~A - A acpor
Corrpounds 24 | Ll \IVCI C O_yl 4 ﬁ a o Ul ? QHJ -~ CIpce IJI Uyl uul o CoUl bed
: rox —me 1 .
for preparing thel4donpound %_ Fom & qe qgnﬁ?qld 1 an% f.r,om various acjd
. 1oxo Penzo[é&] Thiazin- .33 o
chlorides. Ol R® [nethylphe- N 49% 330
nvl 3-yl) (4-methylphenyl) 99%
Y methanone
4 (4-hydroxy-2-methyl-2H-1,1-
_|dioxo-benzo[e] [1,2]thiazin- | 5.43" o
4 |chlorophe 3-yl) (4-chlorophenyl) 99% 38% 350
nyl
methanone
4 (4-hydroxy-2-methyl-2H-1,1-
_ |dioxo-benzo[e] [1,2]thiazin- | 4.97"' o .
5 |cyanophe 3-yl) (4-cyanophenyl) 99% B2% 339
nyl
methanone
biphenyl-4-yl-(4-hydroxy-2-
6 biphenyl- [methyl-1,1-dioxo-Z2H- 5.86" 57 392
4-y1 benzole] [1,2]thiazin-3-y1) 98% ’
methanone
(4-hydroxy-2-methyl-1,1-
2,4- dioxo-2H- 5 501
7 |dichloro- |benzole][l,2]thiazin-3- 589 14% 384
phenyl v1) (2, 4- ’
dichlorophenyl)methanone

* negative ESI (M-H).

*x g NMR, dmso-dg, Ex. g: 1.72 (broad s, ©6H); 2.05 (broad
s, 3H); 2.10 (broad s, ©6H); 2.83 (s, 3H); 7.91 (broad s,
5 3H); 8.10 (t, 1H); 16.1 (s, 1H). Ex. 5: 2.63 (s, 3H); 7.99
(s, 3H); 8.11 (s, 4H); 8.19 (broad s, 1H); 14.5-15.5 (m, 1H,
exch). Ex. 6: 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. Z: 2.67 (s, 3H); 7.54-7.64 (m, 2H); 7.83



X rl 4c R Nane of the conpounds HPLC Yl d. Mass NNW 24 tertButyl

tertButyl carboxylic acid 6- fluoro-2-nethyl-3-
1, 1- di oxowdHeroeose[ e] [ 1, 2]t hi azi n-4-yl ester 5.82'
25 Cycl ohe- xane Cycl ohexanecarboxylic

(napht hal ene- 2- car bonyl ) -

1, 1-di oxo- 2H

(napht hal ene- 2- car bonyl ) -
98%P0TIEPR010/032609 C) 485
ggid 6- fluoro-2-nmnethyl-3-

enzo[e][1, 2]thiazin-4-yl ester

6.09" 90% 0\ 01 _C Co 511 WD 2010/ 100139PCT/ EP2010/ 052609
(s, 1H); 7.93 (broad s, 3H); 8.11 (broad s, 1H); 13.5-14.5
(broad s, 1H).
OH 0O
A R
N
o8 w
7\
O
Yld.
Ex. M
x R Name of the compounds HPLC (3 ass+
* (M+H)
steps)
_ | (4-hydroxy-2-ethyl-1,1-dioxo- .
8 ‘i“farl“antan 2H-benzole] [1,2]thiazin-3- 6é§§ 325 | 388
Y v1l) (adamantan-1-yl) methanone )
(4-hydroxy-2-ethyl-1,1-dioxo-
9 naphthalen|2H-benzo[e] [1,2]thiazin-3- 5.72" 552 380
-2-y1 yl) (naphthalen-2-y1) 99% °
methanone
4- (4-hydroxy-2-ethyl-1,1-dioxo- 5 491
10 |methylphe-|2H-benzo[e] [1,2]thiazin-3- 599 40% 344
nyl y1l) (4-methylphenyl) methanone °
4- (4-hydroxy-2-ethyl-1,1-dioxo- 5 580
11 |chlorophe-|2H-benzo[e] [1,2]thiazin-3- 599 35% 364
nyl y1l) (4-chlorophenyl) methanone °
biphenyl-4-yl-(4-hydroxy-2-
biphenyl- [ethyl-1,1-dioxo-2H- 6.067 o
12 4-y1 benzole] [1,2]thiazin-3- 99% 61% 406
vl)methanone
* g NMR, dmso-d¢, Ex. §: 0.68 (t, 3H); 1.71 (broad s, ©6H);

5 2.05 (broad s, 3H); 2.09 (broad s, ©H); 3.44 (g, 2H); 7.89
(broad s, 3H); 8.05 (broad s, 1H); 15.00 (s, 1H, exch.). Ex.

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, 1H); 8.12 (broad s, 3H); 8.22
(broad s, 1H); 8.64 (s, 1H); 15.39 (s, 1H, exch.). Ex. ll:

10 0.53 (t, 3H); 3.13 (g, 2H); 7.71 (d, 2H); 7.98 (broad s,
3H); 8.03 (d, 1H); 8.19 (broad s, 1H). Ex. 12: 0.56 (t, 3H);
3.18(g, 2H); 7.45 (t, 1H); 7.53 (t, 2H); 7.82 (d, 2H); 7.94-
7.98 (m, 5H); 8.16 (d, 2H); 8.20-8.21 (m, 1H); 15.46 (s, 1H,

exch.)




48 26 Phenyl Benzoic acid 6-fluoro-2- nethyl-3- (naphthal ene-2- carbonyl)-
1, 1-di oxo-2H benzo[e][1,2]thiazin-4-yl ester 5.73" 96%0\0 .r ..s-.) 505
27 4- netwylpherorsyl 4- met hyl benzoi c acid 6- fl uor o- 2- netCmEprP2@0/052609
(napht hal ene- 2-carbonyl)- 1, 1-di oxo-2H 3i)enzo[ e][1,2]thiazin-4-yl ester
5.91' 95%0\0 I _C) LC) 519 11- INVR, dn80- d6, Ex. 24: 0. 87(s, 9H); 3. 08(s, 3H);
(d,1H);7.63-7.80(m 3H); 7. 95-8. 15(m 5H) ; 8. 69(s, Ex.25:0.80-1.10(m5H);
1.15-1.55(m5H); 2.39(te, 7.32 1H). 1H); 3.08(s, 3H);7.56 (d,

Example 13

(5-Chloro-4-hydroxy-2-methyl-1,1-dioxo-2H-
benzo[e] [1,2] thiazin-3-y1l) (naphthalen-2-yl)methanone

Cl OH O
L
N
A
0

5 Example 13A - 2-Chloro-6-sulfamoylbenzoic acid.

In a three-neck flask provided with a condenser, 3-
chloro-2-methylbenzenesulfonamide (13.27 g, 64.5 mmol)
is introduced in the presence of 5% soda in water (385
mL). Potassium permanganate (25.5 g, 161 mmol) 1is

10 slowly added and then the reaction mixture is heated to
100°C for 4 hours. The reaction 1is returned to room
temperature, filtered, acidified up to a pH of 1 and
extracted 3 times with ethyl acetate. The organic
phases are combined, washed once with an aqueous NaCl

15 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%

'H NMR, dmso-ds, & (ppm): 7.48 (s, 2H, exch.); 7.62 (t,
20 1H); 7.75 (d, 1H); 7.87 (d, 1H); 11-15 (mL, 1H, exch.).

Mass spectrum (ESI-): m/z 234 (M-H, 55%).



1H);7.65-7.70(m 2H); 7.76(t, 1H); 5 7.95-8.15 (m5H); 8.67

(s,1H). Ex.26:3.12 (s,3H); 7.29 (t,2H); 7.55-7.75 (m 7H):7.94(d, 1H);
7. 98- 8. 15§01208H001398. 15(dd, 1H);8.69 (s, 1H).Ex.27: 2. 28ps1/EPk)1085%d9 ( S,
3H);7.09 (d,2H); 7.51 (d,2H);7.60-7.76(g 4H);7.94 (d, 1H);7.99-8.08(m

Example 13B - 4-chlorosaccharin.

The compound 13A (12.87 g, 54.6 mmol) 1is introduced
into a flask followed by 38.8 mL of concentrated
sulfuric acid. The reaction mixture is stirred at room

5 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 1is
constant in order to obtain the compound 13B as a white
solid (92.16 g; 77%).

10 HPLC: RT = 2.57 min, 100%

'H NMR, dmso-ds, & (ppm): 7.91 (broad s, 2H); 8.08
(broad s, 1H).

Example 13C - 4-chloro-2-(2- (naphthalen-2-yl1)-2-
oxoethyl)benzo[d]isothiazol-3 (2H)-one-1,1-dioxide.

15 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%

20 'H NMR, dmso-ds, & (ppm): 5.62 (s, 2H); 7.69 (t, 1H),
7.74 (t, 1H); 7.95-8.20 (m, 6H); 8.38 (d, 1H); 8.92 (s,
1H) .

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



3H); 8.13(dd, 1H);8.69(s, 1H. 10 Exanples 28 to 31 Theconmpounds 28 to
31lwer esynt hesi zed according to the procedure described for preparing
conpound Wd,20forom3sbhe conmpound 16 and various aci d chl orcaa®20100€8609

2010/ 100139PCT/ EP2010/ 052609 49 x r4 4, ;R Name of the compounds HPLC Yl d
Mass NNW 28 tertButyl

Example 13D - (b-chloro-1,1-dioxo-4-hydroxy-2H-

benzo[e] [1,2]thiazin-3-y1l) (naphthalen-2-yl)methanone.

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

compound 13D as a golden yellow solid (1.7 g; 51%).

HPLC: RT = 5.3 min, 99%

'H NMR, dmso-ds, & (ppm): 7.68 (t, 1H), 7.72 (t, 1H):
7.85-8.15 (m, 8H); 8.59 (s, 1H); 10.11 (s, 1H).

10 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 obtain

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

15 HPLC: RT = 5.75 min, 95%

'H NMR, dmso-ds, & (ppm): 2.69 (s, 3H); 7.66 (t, 1H);:
7.72 (t, 1H); 7.%9-8.2 (m, 7TH); 8.060 (broad s, 1H);
16.15 (broad s, 1H, exch.).

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

20 Example 14

(5-Chloro-4-hydroxy-2-ethyl-1,1-dioxo-2H-
benzo[e] [1,2] thiazin-3-y1l) (naphthalen-2-yl)methanone



tertButyl carboxylic acid 6- fluoro-2-ethyl-3- (naphthal ene-2-carbonyl)-

1, 1-di oxo-2H benzo[e][1,2]thiazin-4-yl ester 6.00" 98% 0\0 Co LC) 499 29
Cycl ohexame 20ycziootsexanecar boxylic aci d 6- fl uoro-2-ethyPc3£P2010/052609
(napht hal ene- 2-carbonyl)- 1, 1-di oxo-2H 3penzo[ e][1,2]thiazin-4-yl ester
6.26" 95%0\0 c\I .r 525 30 Phenyl Benzoic acid 6-fluoro-2- ethyl-3-
(napht hal ene-2- carbonyl)- 1, 1-di oxo-2H benzo[e][1,2]thiazin-4-yl ester
5.90" 99%0\0 cp .r 519 31 4- nethyl phe- nyl 4-nethyl benzoic acid 6-

fl uoro-2-ethyl-3- (naphthal ene-2-carbonyl) 1, 1-di oxo-2H benzo
[e][1,2]thiazin-4-y1 ester 6.08! OH O

The compound 14 was synthesized from the compound 13D

(1 g, 2.6 mmol) and from iodoethane according to the

procedure used for preparing the derivative 1 in order
5 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
10 from 0 to 50% (30 min), 50% EtOAc/heptane (5 min)), in
order to obtain 64 mg of desired product as a vyellow

solid.
HPLC: RT = 5.77 min, 97%

'"H NMR, dmso-ds, & (ppm): 0.51 (t, 3H); 3.11 (g, 2H);
15 7.66 (t, 1H); 7.72 (t, 1H); 7.85-8.2 (m, 7H); 8.60 (s,
1H); 15.9 (s, 1H, exch.).

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

Example 15

(6-Fluoro-4-hydroxy-2-methyl-1,1-dioxo-2H-
20 benzo[e] [1,2]thiazin-3-yl) (naphthalen-2-yl)methanone



95% 0\ 0 CM Co 533 11-1 NWR, dnso-d6, Ex. 28: 0.92 (broad s, 12H)
3.56 (q, 2H); 7.34 (d, 1H); 7.63-7.80 (m 3H); 8.00-8.15 (m 5H); 8.68 (s,
1H). Ex. W8:200v®06t32. 10 (m 8H); 1.38 (broad s, 3H); 1.5®cidw2018l53602. 45
(te, 1H); 3.55 (q, 2H); 7.56 (d, 1H); 534.65-7.70 (m 2H); 7.76 (t, 1H);
7.95-8.15 (m 5H); 8.67 (s, 1H. Ex. 307 0.95 (t, 3H); 3.58 (g, 2H); 7.35
(t, 2H; 7.55- 7.75 (m 7H); 7.96 (d, 1H); 7.98-8.10 (m 3H); 8.14 (dd,
1H); 8.69 (s, 1H. Ex. 31: 0.95 (t, 3H); 2.30 (s, 3H); 3.57 (q, 2H); 7.15
(d, 2H); 7.60-7.76 (m 6H); 7.95 (d, 1H); 107.99-8.08 (m 3H); 8.14 (dd,
1H); 8.68 (s, 1H). Exanples 32 and 33H THKg conpounds 32 and 33 were

synt hesi zed according to the procedute d preparing the conpound
23, from 4-chl orobenzoic acid d>FT OR 15 and 1516,
respectively. WD 2010/ 100139F Ex.* R Nane of the
conpounds HPLC Yl d Mass NNW EThY ' ol caci d6-

fl uor o- 2- net hyl - 3- (napht hal ene- 2- garbonyl )- 1, 1-di oxo- 2H

benzo[e][ 1, 2]thiazin-4-y1l ester 6.00 O95% 0\ 0 CO c- |

Example 15A - (6-fluoro-4-hydroxy-1, 1-dioxo-2H-
benzo[e] [1,2]thiazin-3-y1l) (naphthalen-2-yl)methanone.

The compound 15A was synthesized from the compound 4-

5 fluoro-2-methylbenzenesul fonamide according to the same
sequence of steps involved in preparing the compound
13D. The product is obtained as a yellow solid with an
overall yield of 79%.

HPLC: RT = 5.26 min, 96%

10 'H NMR, dmso-ds, & (ppm): 7.66 (t, 1H); 7.72 (t, 1H);
7.80 (t, 1H); 7.94-8.11 (m, 6H); 8.64 (s, 1H); 10.18

(s, 1H, exch.); 15.2 (broad s, 1H, exch.).
Mass spectrum (ESI-): m/z 368 (M-H, 100%).
Example 15 - (6-fluoro-4-hydroxy-2-methyl-1,1-dioxo-2H-

15 Dbenzole]l[l,2]thiazin-3-yl) (naphthalen-2-yl)methanone

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

g (89%) of the desired product as a yellow solid.

20 HPLC: RT = 5.6 min, 93%



539 33 Et hyl 4-Chl orobenzoi caci d6- fl uoro-2-ethyl - 3-

(napht hal ene- 2-carbonyl )- 1, 1-di oxo-2H benzo[e][1, 2]thiazin-4-yl ester

6. 16" 95%0\20100t08138-1 553 5 *11-1 7.76 1H); (d, 8.14 NrBrawrs@oo§260%EX.
(m6H);7.92(d, 8.65(s,1H).Ex. 2H);7.60-%-80(m (dd,1H); 8.65(s,
32:3.12(s,3H); 1H);7.95-8.05 33:0.95(t, ; 6H);7.94(d, 1H); 1H). 7.34(d, 2H,
(m3H);8.14 3.58(qg,2H); 7.00-8.05(m 7.55- (dd, 7.40 3H);

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);
5 7.72 (t, 1H); 7.84 (t, 1H); 7.97 (d, 1H); 8.02-8.15 (m,
5H); 8.66 (s, 1H); 15.22 (broad s, 1H, exch.).

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

Example 16

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

@)

The compound 16 was synthesized from the compound 15A

OH

O
T
N
7~
//S\\ W

@]

(1.5 g, 4 mmol) and from iodoethane according to the
procedure used for preparing the derivative 1 in order

15 to obtain 520 mg (29%) of the desired product as a
yellow solid.

HPLC: RT = 5.8 min, 91%

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

20 greater purity.



Exanpl e 34 Naphthal en-1-yl carboxylic acid 2-nethyl-3- 4- nethyl benzoyl) -
1, 1-di oxo-2H 10benzo[e][1,2]thiazin-4-y1l ester WO

2010/ 100h86RCIY/1BFP2010/ 052609 51 The conpound 3 (150 ngpc@®/mEb2bonemh) is

di ssol ved under an inert atnosphere in ? mL of tetrahydrofurane. Sodi um
hydride (27 ng, 0.68 mmol) is added, %omed by 5 napht hal en-2-yl car bonyl
chloride (105p1, 0.68 nmmol) 30 ninutes | ater. The reaction is stirred for 4
horus at roomtenperature. The reaction nediumis neutralized with water
and the aqueous phase is extracted twice with ethyl acetate. The organic
phases are cembinesr 10 drg @d on gvagnesi um sul fate, filtered and
concentrated. The thereby obtain residue is purified on a colum of 12 g of
spherical silica (flowrate 12 nL/mn, gradient of O to 45% EtOAc in

1ShPLC RT = B 88 T Ba 1O f@t 3 5‘3366‘2*:@;, 1256 (393408 g (&,

3H): 7.36 (d,7.24) :(t7. 54i(t7ﬂ|ﬂ) (7. 76738(2m tZH)lH?, 779977&17,(1m 3H) ;

7.92 (d, 2H); 0] 8. 04 2H); 21 a5t y90-8.55 (m
1H) . VO 20107 %(90(1%3 PéT/ Eé%io ?%60% 5?H H)M %sS 35 ad4? Th%I conpounds 35
to 45 were synthesized according to the procedure descrlbed for preparing
the conpound 34, fromthe conpound or_ fromthe co ound 5 and from __ 5
various aci dYeRiSorsPEEr U @ﬁ@*@xaﬁﬂFeé“ﬁb @5 45100Re-aci d chl ori des
required for the reaction are prepared in two steps fromthe correspondi ng
aromati c al cohol. The preparation of (naphthal en-2-yloxy)acetyl chloride is
given as an Hxaspdeplld. In a two-neck flash provided with a condenser and
pl aced under an inert atnosphere, 2-naphthol (3.0 g, 20 mml) is dissolved
in 95 nL of nethylethyl ketone (MEK) in the presence of soda (40 g, 93
mol ) and then 15 Nealsaddsd S0hydioxdf) Ml 12 ARl hanot ¢ acid (5. 76
g, 41 mmol) dissolved in 23 MEK™i s adde dropmnse under hot
condi ti ons. Th%eﬁéa{?hélrglHﬁ%ﬁ?b?n%dyibKnéPFEF?ﬁ%P 4-nbdlpethaneneeacti on
medi umis cooled to roomtenperature and then filtered. The 20 solid
collected by filtration is taken up |n a mxture of ethyl acetate and of 1N
HCl in water. Both phases are separd PHd &hd the aqueous phase is extracted
once with ethyl acetate. The organic ohaj s are callected, dried on
magnesium sul fate, filtered a cer > the first crystals

€l 0
appear. Heptane is added (abo o gjvolune), and the
formed precipitate is recovefred |~§

> eptaré and dried until it has
constant weight in order to obtaing 2N4 g (72% of

(napht hal en- 2-yl oxy) acetic acid as a white 30solid. WO

2010/ 100139PCT/ EP2010/ 052609 53

10 Example 17A - 5-fluoro-2-methylbenzenesulfonamide.

5-fluoro-2-methylbenzenesulfonyl chloride (5.00 g, 23.9
mmol) is slowly added at 0°C onto 23 mL of a
concentrated ammonia solution. The reaction medium is
then heated to 100°C for 1 hour and then cooled to room

15 temperature. The formed precipitate is filtered, rinsed
with water and dried until it has constant weight. The
compound 17A 1is obtained as a white powder (4.55g;
100%) .

HPLC: RT = 3.10 min, 96%



HPLC. RI = 4.10" mn, 99% 1H NVR, dnso-d6, 6 (ppm: 4.80 (s, 2H); 7.20 (dd,
1H); 7.26 (d, 1H); 7.35 (td, 1H); 7.45 (td, 1H); 7.79 (d, 1H); 7.80-7.86
(m 2H); W8.20i/obrsead s, 1H, exch.). 5Mass spectrum ( ESPex/EPI1D/021589 ( MH,
10099 . Mass spectrum (ESI-): mz 201 (N@@, 100%9 . The acid formed earlier
(3.04 g, 15 mmol) is partly dissolved under an inert atnosphere and at room
tenperature in 34 nL of dichloronethane. Oxalyl 10 chloride (1.35 nm., 15.7
mol ) is added followed by 100 pl of DWF. Caution, a violent reaction
occurs upon adding DMF. The reaction mxture is stirred for 1 hour and then
concentrateleCQW@yapQﬁggeQStw;cgﬂmmﬁh Qoguem% angydr i edzgnyi bsi t(phas
constant wei ht Q %rder to 15 o%tal &1 % of

(napht hal en- ZX)Foxy) ac et3fiCachiSor i“de §§C§n or S@y §65i dB)Fhe thereby forned
acid chloride was used as such in preparing the conpounds 40 and 41. Ex .
R R Nane of the conpounds HPLC Yl d Mass NNW 35 Napht hal en -2- carbonyl
CH3 Napht hal &e=s2- yeearthoxy | (ES Iadi:d n2-zrétddy | @B3H( 4- Laethyl benzoyl) -

1, 1-dioxo- 5.89" 99%0\o c-1 CO 501 WD 2010/ 100139PCT/ EP2010/ 052609

Example 17B - (7-Fluoro-4-hydroxy-1,1-dioxo-2H-
5 Dbenzole][l,2]thiazin-3-yl) (naphthalen-2-yl)methanone.

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

10 HPLC: RT = 5.18 min, 98%

'H NMR, dmso-ds, & (ppm): 7.66 (t, 1H); 7.72 (t, 1H);:
7.81 (t, 1H); 7.90 (d, 1H); 8.04 (d, 2H); 8.11 (broad
s, 2H); 8.30 (dd, 1H); 8.63 (s, 1H); 10.19 (broad s,
1H); 15.63 (broad s, 1H).

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

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

Example 17 - (7-Fluoro-4-hydroxy-2-methyl-1,1-dioxo-2H-

benzo[e] [1,2]thiazin-3-y1l) (naphthalen-2-yl)methanone.

The compound 17 was synthesized from the compound 17B
20 (4.00 g, 10.8 mmol) according to the procedure used for
preparing the derivative 1 in order to obtain two

batches of the desired product with different purities.



54 2H benzof[e][1, 2]thiazin- 4-yl ester 36 Napht hal en -1- carbonyl CN

Napht hal en-1 -yl carboxylic acid 2-nethyl-3-(4- cyanobenzoyl)- 1, 1-di oxo-

2H benzo[wb[28102j0b130azi n- 4-yl ester 5.59' 98% 0\0 LC) Cech ER286/0bwpht hal en

-2- carbonyl CN Napht hal en-2-yl car boxyl hg acid 2-net hyl - 3- (4-

cyanobenzoyl)- 1, 1-di oxo- 2H benzo[e][1,2]thiazin- 4-yl ester 5.58 93%O0\0
0 Co

First batch: 3.79 g; pale brown solid; HPLC: RT = 5.65

min, 94%.

Second batch: 320 mg; vyellow solid; HPLC: RT = 5.65

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

'H NMR, dmso-ds, & (ppm): 2.68 (s, 3H); 7.66 (t, 1H);:
7.72 (t, 1H); 7.83 (t, 1H); 7.92 (d, 1H); 8.02-8.15 (m,
4H); 8.28 (dd, 1H); 8.62 (s, 1H); 15.62 (broad s, 1H,

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

Example 18

(7-Fluoro-4-hydroxy-2-ethyl-1,1-dioxo-2H-
benzo[e] [1,2] thiazin-3-y1l) (naphthalen-2-yl)methanone

OH

0
J000®
N
F S/W
O o
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15 The compound 18 was synthesized from the compound 17A
(1.0 g, 2.7 mmol) and from iodoethane according to the
procedure used for preparing the derivative 1 in order
to obtain two batches of the desired product with

different purities.



512 38 4-chl oro benzoyl CH3 4-Chl orobenzoic acid 2- nethyl-3-(4-

nmet hyl benzoyl)- 1, 1-di oxo- 2H benzo[e][1, 2]thiazin-4- yl ester 5.82' 96%
0\0 .r (\Wwo048f/®8134- chl oro benzoyl CN 4-Chl or obenzoi ¢ aeCd/E®2010/052609

net hyl - 3- (4- cyanobenzoyl) - 1, 1-di oxo- 2H,benzo[e] [1,2]thiazin-4-yl ester
5.48'" 91% 0\0 CS) ,-1 496 40 (Naphtha- l'en-2- yloxy) acetyl CH

(Napht hal ene-2- yl oxy)acetic acid 2- nethyl-3-(4- nethyl benzoyl) -

1, 1-di oxo- 2H-benzo[e][1,2]thiazin- 4-yl ester 5.87" 98%0\0

First batch: 716 mg; pale brown solid; HPLC: RT = 5.78

min, 89%.

Second batch: 68 mg; yellow solid; HPLC: RT = 5.78 min,
99%.

5 The yield of this reaction is 65%.

'"H NMR, dmso-ds, & (ppm): 0.54 (t, 3H); 3.14 (g, 2H);
7.66 (t, 1H); 7.71 (t, 1H); 7.82 (t, 1H); 7.92 (d, 1H);
8.00-8.15 (m, 4H); 8.29 (dd, 1H); 8.60 (s, 1H); 15.45
(broad s, 1H, exch.).

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

Example 19

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

@) @) )
9090e
N
N
//S\\
@)

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

mL. of pyridine. The reaction medium is cooled to 0°C



LC) CO 531 41 (Naphthal en-2- yl oxy) acetyl CN (Naphthal ene-2- yl oxy)acetic
acid 2- nethyl-3-(4-cyanobenzoyl)- 1, 1-di oxo-2H benzo[e][1,2] thiazin-4-yl
ester 5.590208000030 c-1 CV 542 42 (Naphtha- |en-1- yl oxyrrapediplosichh
(Napht hal ene-1- yl oxy)acetic acid 2- neyhyl-3-(4- nethyl benzoyl)-
1, 1-di oxo- 2H-benzo[e][1,2]thiazin- 4-yl ester 5.89" 98% O0O\0 Co |iD 531 43
(Napht hal en-1- yl oxy) acetyl CN (Naphthal ene-1- yloxy)acetic acid 2-
nmet hyl - 3- (4- cyanobenzoyl)- 1, 1-di oxo-2H benzo[e][1,2] thiazin-4-yl ester
5.64" 97%

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 is
incomplete, 1l6ul (0.14 mmol) of benzoyl chloride are

5 further added and the reaction medium is stirred at
room temperature for a further 20 hours before being
concentrated. The residue is taken up in ethyl acetate,
washed once with water and once with an aqueous NaCl
saturated solution, dried on sodium sulfate, filtered

10 and concentrated. This second residue is co-evaporated
three times with toluene 1in order to remove the
remaining pyridine. The thereby obtained yellow syrup
is purified on a column of 12 g of spherical silica
(flow rate 12 mL/min, CHy;Cl,/heptane gradient from 20

15 to 1005 (30 min)), in order to obtain the compound 19
as a yellow foam (38 mg; 44%).

HPLC: RT = 5.65 min, 96%

'"H NMR, dmso-ds, & (ppm): 3.10 (s, 3H); 7.32 (t, 2H);
7.55-7.30 (m, 6H); 7.86 (dd, 2H); 7.90-8.05 (m, G5H);
20 8.70 (s, 1H).

Example 20

Cyclohexanecarboxylic acid 2-methyl-3- (naphthalene-2-
carbonyl)- 1,1-dioxo-2H-
benzo[e] [1,2] thiazin-4-yl ester



O\O Co CV 542 44 (4-chloro phenoxy) acetyl CH3 (4-Chl orophenoxy)acetic acid
2- et hyl -3-(4- nethyl benzoyl)- 1, 1-di oxo- 2H benzo[e][1,2]thiazin- 4-yl
ester 5. A02000100030 .r | i D 515 45 (4-chloro phenoxy) CNPCT/EP2010/052609

(4- Cnl or ophenoxy) acetic acid 2-methyl-3;{4- 5.50° 90%0\0 ,-1 Co 526 WO
2010/ 100139PCT/ EP2010/ 052609 55 acetyl ~cyanobenzoyl)- 1, 1-di oxo-

@) @) )
9090e
N
N
//S\\
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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 1is cooled to 0°C and then cyclohexanecarbonyl
5 chloride (62pl, 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 8 hours.
The reaction mixture is concentrated and co-evaporated
three times with toluene. The thereby obtained residue
10 is purified on a column of 12 g of spherical silica
(flow rated 12 mL/min, CHy;Cl,/heptane gradient from 20
to 1005 (20 min)), in order to obtain the compound 20

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

HPLC: RT = 5.99 min, 95%

15 'H NMR, dmso-d¢, O(ppm): 0.85-1.00 (m, 6H); 1.38 (de,
2H); 1.49 (de, 2H); 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, 5H); 8.66 (s, 1H).

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

20



2H-benzo[e] [ 1, 2] thiazin- 4-y1 ester * 11-1 NVR, dnso-d6, EXx.
35: 2.34 (s, 3H; 3.07 (s, 3H; 7.35 (d, 2H); 7.65 (t, 1H,; 7.72 (t, 1H);
7.75-7. 92vOrm106iM1397. 95-8.06 (m 4H); 8.39 (s, 1H). Ex. p8®/EP2010/654689 3H);
7.58 (t, 1H); 7.61-7.68 (m 2H); 7.89 (hyoad s, 3H); 7.98 (d, 52H);
8.00-8.10 (m 5H); 8.31 (d, 1H); 8.60 (dd, 1H). Ex. 37: 3.08 (s, 3H); 7.67
(t, 1H); 7.71-7.79 (m 2H); 7.90 (broad s, 3H); 7.99-8.11 (m 8H); 8.40 (s,
1H). Ex. 38: 2.38 (s, 3H); 3.04 (s, 3H); 7.35 (d, 2H); 7.58 (d, 2H);
7.70-7.80 (m 3H); 7.83-8.88 (m 4H); 8.02 (broad s, 1H. Ex. 39: 3.04 (s,
103H); 7.59 (d, 2H); 7.79 (d, 2H); Fx8dpYe991(m 3H); 7.99- 8.07 (m S5H).
Ex. 40: 2.38 (s, 3H); 2.97 (s, 3H); 5. 10 (S5, 2H); 7.13 (dd, 1H); 7.20 (d,
1H); 7.36-7.41 (m 3H); 7.48 (t, 1H),; 7.67 (d, 1H); 7.80-7.99 (m 7H); 8.00

broad s, 1H). Ex.,.41: 2.9 S,,-3H)_; .5, 14 o1 dd, 1H, 7.25
(a1 7 adahesiyearbdin i eid Fain s, (haphiegd e, 20
7.99-8.10 (m 5H). Ex. 42: 2¢c88bé¢mylBH)},2-8oker28H); 5.14 (s, 2H); 6.70
d, 1H); 7.28 (t, 1H); 7. : ; Ll . 7.81-7.88 (m 4H);
(7.92 (H)d, 2H) : g.oo (H)d, 1%%?1%&2[}1)&2]%%%3 .rﬁéx.(ﬁme?@fr% (s, 3H): 5.20 (s,
2H); 20 6.82 (d, 1H); 7.34 (t, 1H); 7.49-7.56 (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. , 2H); 7.42 (d, 2H); 7.81-7.92 (m 5H);
7.99 (d, 1H). Ex. 45: 2.95 (s, 3H); 5.01 (s, 2H); 6.90 (d, 2H); 7.28 (d,
2H); 7.85-8.15 25(m 8H). Exanpl g 46 Acetic acid

2- et hyl - 3- (napht hal ene- 2-carboifyl)e 1, & di oxo-2H

J000®
s/N\\

/y \\
O
5 O

The compound 1 (86 mg, 0.18 mmol) 1is dissolved under
inert atmosphere in 0.5 mL of pyridine. The reaction
medium 1is cooled to 0°C and then tertbutylcarbonyl
chloride (57ul, 0.46 mmol) 1is added. The cold bath is

10 removed and the reaction 1is stirred for 18 hours at
room temperature. The reaction 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

15 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 NMR, dmso-d:, 5 (ppm): 0.88 (s, 9H); 3.07 (s, 3H);:
7.59 (d, 1H); 7.66 (t, 1H); 7.75 (t, 1H); 7.84 (t, 1H);

20 7.89 (t, 1H); 8.00-8.09 (m, 4H); 8.12 (d, 1H); 8.69 (s,
1H) .



benzo[e][1, 2]thiazin-4-y1l ester WO 2010/100139PCT/ EP2010/ 052609 56 The
conpound 1 (100 ng, 0.274 mmol ) is dissolved under an inert atnosphere in 2
nL of di clwbeoowymotsane. Triethyl am ne (230 pl, 1.64 mmol pcirerasidestéas 0C, 5
followed by acetyl chloride (78 pl, 1.09;mml). The reaction nmediumis
stirred at roomtenperature for 18 hours and then concentrated. The thereby
obtained residue is purified on a colum of 12 g of spherical silica in
order to obtain the compound 46 (21 ng; 30% . 10HPLC. RT = 5.34 mn, 97%
1H NMR, dnso-d6, 6 (ppm): 1.96 (s, 3H); 3.03 (s, 3H); 7.66 (t, 1H); 7.75
(t, 1H; 7. 80rBIkdMe 3H) (56199 &/08 4m @i, 8. 140, 1H; 8.67 (s, 1H.
Mass spectrum (ESI+): nlz 425 (MNH4+, 100% . 15Exanples 47 to 54 The
conpounds 47 to 54 were synthesized according to the procedure described
for preparing the conpound 46, fronkthe 0 und 1 and fromvarious acid
chlorides. 57 R0 0 0 Ex R Nane of unds HPLC Yl d. Mass 47 2, 4-

di chl orophe nyl 2, 4-Di chl orobenzoic acid 2- nethyl-3-(napht hal ene- 2-
carbonyl)- 1, 1-di oxo-2H benzo[e][1,2]thiazin-4-yl ester 6.05 98%0\0 555
48 4- fluorophe- 4mMethydbenzsienAsiid Zcime thy Irétrylaphthadismerdene- 2-
carbonyl)- 1, 1-di oxo-2H bengglgbh1plt i 8zhNodoy2pest er

5 benzo[e] [1,2]thiazin-4-yl 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 (62ul,

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

HPLC: RT = 5.82 min, 95%

'H NMR, dmso-ds, & (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, A4H);
8.69 (s, 1H).

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



5.86" 98% 0\ 0 505 49 Cycl opentyl Cycl opentanoic acid

2- et hyl 3- (napht hal ene- 2- carbonyl )- 1, 1-di oxo-2H benzo[e][1, 2]thiazin-4-yl
ester 5. 9902010100030 co 479 50 Furan-2-yl 2-Furanoi c aci @CT/EP2010/052609

2-net hyl - 3(napht hal ene- 2- carbonyl ) - 1, 1;di oxo-2H benzo[e][1, 2]t hi azin-4-yl
ester 5.33" 97 % 0\0 CO 477 Thi ophen-2-"yl 51 Thi ophen-2-carboxylic acid
2- met hyl- 3- (napht hal ene-2- carbonyl)- 1, 1-di oxo-2H

benzo[e][1, 2]thiazin-4-yl ester 5.68 99%0\0 493 52 3-

Example 23

4-Chlorobenzoic acid 2-methyl-3- (naphthalene-2-
carbonyl)- 1,1-dioxo-2H-
benzo[e] [1,2] thiazin-4-yl ester

Cl
@) @) O
498
//S\\
5 @)

4-chlorobenzoic acid (87 mg, 0.55 mmol) is dissolved in
2 mL of toluene under an 1inert atmosphere. Oxalyl
chloride (100 p1l, 1.1 mmol) is added at room
temperature. The reaction mixture is heated for 2 hours

10 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 cooled to 0°C is added. The cold

15 Dbath is removed and the reaction is stirred for 2 hours
at room temperature. The reaction 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

20 mL/min, CH;Cl,/heptane gradient from 20 to 100% (20
min)), in order to obtain the compound 23 as a yellow
foam (51 mg; 42%).



chl orophe- nyl 3-Chl orobenzoic acid 2- nethyl-3-(naphthal ene-2- carbonyl) -
1, 1-di oxo-2H benzo[e][1,2]thiazin-4-yl ester 5.87" 98% 0\0 521 53 2-

chl or ophewonyio/@e@hl or obenzoi ¢ aci d 2- net hyl - 3- ( napht haceme2@o/0smnoonyl ) -
1, 1-di oxo-2H benzo[e][1, 2]t hi azi n-4-y14ﬁst er 5.74" 96% 0\0 Co 521 54
Phenoxynme- thyl Phenoxyacetic acid 2-nethyl- 3-(naphthal ene-2-yl carbonyl) -
5.63" 97% 71% 517 WD 2010/ 100139PCT/ EP2010/ 052609 58

1, 1-di oxo- 2Hbenzo[ e] [ 1, 2]thiazin ester -4-yl

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 (broad s, 1H);

7.86 (broad s, 2H); 7.94 (d, 1H); 7.95-8.07 (m, 4H);
5 8.66 (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.

R 0] 0]
F
lilln ) “lliillli!
s
// \\
O o
Ex. Mass
R Name of the compounds HPLC |Y1ld. n
* MNH,
tertButylcarboxylic acid 6-
fluoro-2-methyl-3-
(naphthalene-2-carbonyl) - 5.82" o
24 |tertButyl 1,1-dioxo- 2H- 982 61% 485
benzole] [1,2]thiazin-4-y1
ester
Cyclohexanecarboxylic acid 6-
fluoro-2-methyl-3-
Cyclohe- (naphthalene-2-carbonyl) - 6.09° o
25 xane 1,1-dioxo-2H- 90% 36% o1l
benzole] [1,2]thiazin-4-y1
ester




11-1 NWR, dnso-c16, Ex. 47: 3.11 (s, 3H); 7.29 (d, 1H); 7.58 (d, 1H);
7.62-7.68 (m 2H); 7.72 (t, 1H); 7.82-7.92 (m 3H); 7.95-8.09 (m 5H); 8.66
(s, 1H). E®.208003910 (s, 3H); 7.15 (t, 2H); 7.63-8.08 eouwEek2HposBo67 (S,
1H). Ex. 49: 1.20-1.31 5 (m 6H); 1.50- ;858 (m 2H):; 2.75 (quintet, 1H);
3.07 (s, 3H); 7.64-7.70 (m 2H): 7.74 (t, 1H); 7.84 (t, 1H); 7.89 (t, 1H;
7.99-8.08 (m 4H); 8.12 (d, 1H); 8.67 (s, 1H). Ex. 50: 3.08 (s, 3H); 6.60
(d, 1H); 7.19 (d, 1H); 7.65 (t, 1H); 7.72-7.77 (m 2H); 7.88 (broad s, 2H)
7.95-8.08 (m_6H);: 10 8.69 (s, 1H). Ex. 51: 3.09 (s, 3H): 7.09 (dd. 1H
7.62-8.04 (jm 12H); 8.20 [Bsnzdig) ackg. 65Ptugor2-(s, 3H); 7.6((t, AH); 7.1
(s, 1H); 7.)60-7.67 (m 3Hpetw7Z((nariiH)alened2-8.08 (m BH | 8.69 (s, 1H).
Ex. 53: 3. 112@s|Phgryt 7. Z0agkenvipy); 17149t0:057-(m 3H) ;o4 6% €45 180> 7| 73
(t, 1H); 7.880 (|d, 1H); 13785t 93, EhhPLn-2-98-8.09 (m HH); §.71 (s}
1H). Ex. 51 3.104 (s, 3H)|es@e89 (s, 2H): 6.66 (d, 2H);: 6.86{(t, IH): 7.09
(t, 2H); 7.65 (t, 1H); 7.|76m¢thylbdpzo¥cgsd=172 92 (m 3H); 8.03-8.09 (m 4H);
8.14 (d, 1H); 8471 (s, 1HfluEarrpimetbBl-20( 4 - Met hoXy- 2- mefhyl- 1,
1- di oxo- 2H—bgazgegg%;ggej]D@?ﬁ?ﬁﬁl@n632yanbqﬂwébhthaIen52ﬂyl nethgnone Of O
. Vb ®o1a0<2010/ 100139PCT/ EP201077052609 39 The
conpound 1 /(159 ng 0. 439Pam®? )elild - dil s8b1aded 4amder an inert |at nogphere jn 2
mL of DMF. ISodilum hydri ddeé?® ng, 0.65 mmol) is added, foll owed by net hiane
i odi de (30pl, @H4§MRHDH%S§Qj f@ytqg | at en. ;heggpaqjkgn (sS Suptivred for
hours at roon1tengerature and then for 26 hours at_60C. At thls stage t he
reaction is st lncoﬁﬁlgté Besidn car Borfatle (313°Hy .55 | Aoty -and
met hane i odi de. (250pﬂxm21110nnm)fare addedlEﬁhamreaﬂtﬁan:nkdtun11$ ;stirred
for 24 hours At room an ey tralize t and
t he aqueous phgge is e tra % q %pg?ﬂ@l aée%afed7$%eb fg&ﬁlc phases
are conbi hed,7. 65r%d1®nrma@ﬁe5|&nﬁ%ukﬂaﬂ@ -f Ekt e2@d &n@ cencéhtratetP The
t her eby obt ai ned,yesi LS~ pugd fi o] colu of - f spherica
silica (fIOM/?ate ﬁZrﬂq%nin P p%dfﬁﬁt 2f§209%0q26@6d|c Io?gnét d%@ in
hept ane), inS%stdelddo Bhtrain 6 hés cohfpourid -527as2 a2 eld-owf vam {70(sy; 38% .

HPLC: RT = 5.327;mngo 9@% waw $pﬂct (Yme S| #+)e0-m. 26380, (dvhtt, 7100%q,
20Exanpl es 56 to 58 0 V0. 2010/ 100139PCT/ EP2010/ 052609 '60 The

compound 1 (1507 ny; 9%5%§8nﬂﬁr)3as di-ds0fY%d ihder - &n {5rer't! at nosphere in
0.3 nL of DMF. Cesium carbonate (201 ng, 0.61 mmol) and the require al kyl
iodide (4 nmmol) are added. The reaction nediumis stirred for 18 5 hours at
roomtenp@rature, for 4 hours at Fo@ngles IhwBIneutral i zed with water, and

t he agueous phase is extracted twice with ethyl acetate. The organi c phases
are conbi ned, dried on magnesiumsulfate, filtered and concentrated. The

t her eby obt aimed &@ﬁ@@@@§sagg to 31 were synthesized according to

the procedure described for preparing compound 21, from

the compound 16 and various acid chlorides.
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10 purified on colums of 12 g of spherical
gradient of 20 to 60% di chl or onet hane i n hept ane),

desired pwoQuoi®013kEX R Nanme of the conpounds HPLC VYl dpcivEPsoibiokedd Et hyl

(4- et hoxy- 2- et hy1- 1, 1- di oxo- 2Hbenzo] e] %(; 2]th| azin-3- yl)

(napht hal en- 2-yl ) et hanone 5.43' 999% O\

| _C 394 57 n- Propyl

(4- propyl oxy-2-nmethyl-1, 1- di oxo2H benzo[e][l 2] thiazin-3- yl)
(napht hal en-2-yl ) met hanone 5.61' 99%0\0 LC) | _C) 408 58

10

15

Ex. Mass
MNH,*

. R Name of the compounds HPLC |Y1ld

tertButylcarboxylic acid 6-
fluoro-2-ethyl-3-
(naphthalene-2-carbonyl) - 6.00"
1,1-dioxo-2H- 98%
benzole] [1,2]thiazin-4-y1
ester

53

o

28 [tertButyl

Cyclohexanecarboxylic acid 6-
fluoro-2-ethyl-3-
(naphthalene-2-carbonyl) - 6.26"
1,1-dioxo-2H- 95%
benzole] [1,2]thiazin-4-y1
ester

42

o

29 [Cyclohexane

Benzoic acid 6-fluoro-2-
ethyl-3- (naphthalene-2-
30 |Phenyl carbonyl)- 1,1-dioxo-2H-
benzole] [1,2] thiazin-4-yl
ester

40

o

4-methylbenzoic acid 6-

4- fluoro-2-ethyl-3-

31 |methylphe- |[(naphthalene-2-carbonyl) -
nyl 1,1-dioxo-2H-benzo
[e][1l,2]thiazin-4-y]l ester

59

o

* 'H NMR, dmso-ds, Ex. 28: 0.92 (broad s, 12H); 3.56 (q,
2H); 7.34 (4, 1H); 7.63-7.80 (m, 3H); 8.00-8.15 (m, O5H);
8.68 (s, 1H). Ex. 29: 0.80-1.10 (m, 8H); 1.38 (broad s, 3H);
1.53 (de, 2H); 2.45 (te, 1H); 3.55 (g, 2H); 7.56 (d, 1H);
7.65-7.70 (m, 2H); 7.76 (t, 1H); 7.95-8.15 (m, 5H); 8.67 (s,
1H) . Ex. 30: 0.95 (t, 3H); 3.58 (g, 2H); 7.35 (t, 2H); 7.55-
7.75 (m, 7H); 7.96 (d, 1H); 7.98-8.10 (m, 3H); 8.14 (dd,
1H); 8.69 (s, 1H). Ex. 31: 0.95 (t, 3H); 2.30 (s, 3H); 3.57
(q, 2H); 7.15 (d, 2H); 7.60-7.76 (m, 6H); 7.95 (d, 1H);
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

16, respectively.

silica (flowrate 12 nlL/ mn,
in order to obtain the

499

525

519

533




n- Butyl benzo[e][1, 2] (4-butyl oxy-2-nethyl-1, 1-di oxo-2H thiazin-3- yl)
(napht hal en- 2-yl ) et hanone 5.81'" 97% 0\0 .r c\I 422

HNVR, drms owQ@pexiobBv0. 87(t, 3H): (q, 2H); 7. 64(t, 1H); 7. 72( t pti)EP2@10981689
7.80-7.93 3H); (m 3.74 3H); 15 7.95-8.19(m5H);8.67(s, 1H). Ex. 57: 0.49 (t,
3H): 1.28 (sextet,2H);2.97(s,3H);3.63(i,2H); 7.64 (t, 1H,; 7.72 (t,1H);
7.80-7.93(m 3H); 7. 95-8. 15(m

Cl

Mass
Ex.* |R Name of the compounds HPLC | Y1d MNHE*
4
4-Chlorobenzoic acid o-
fluoro-2-methyl-3-
(naphthalene-2-carbonyl) - 6.00" o
32 [Methyl 1,1-dioxo-2H- 952 18% 539
benzole] [1,2]thiazin-4-y1
ester
4-Chlorobenzoic acid o-
fluoro-2-ethyl-3-
(naphthalene-2-carbonyl) - c.16" o
33 [Ethyl 1,1-dioxo-2H- 952 19% 553
benzole] [1,2]thiazin-4-y1
ester

* 'H NMR, dmso-ds, Ex. 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);
8.14 (dd, 1H); 8.65 (s, 1H).

Example 34

Naphthalen-l-ylcarboxylic acid 2-methyl-3-(4-
methylbenzoyl)- 1,1-dioxo-2H-
10 benzo[e] [1,2]thiazin-4-yl ester



5H); 8.68 (s, 1H). Ex.58:0.50(t,3H):0.89(sextet,2H); 1.23 (quintet, 2H);
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¢012b1d)108136 7(s, 1H). Exanpl e 59 PCT/EP2010/052609
(4-(2-Ch|oroethoxy)-2-nethy1-1,1-dioxo-%;benzo[e][l,Z]thiazin-3-y1)(p-to|y|
) met hanone WD 2010/ 100139PCT/ EP2010/ 052609 61 CI The conpound 3 (100 ng,
0.3 mol) is dissolved in 3 nL of THF, under an inert atnosphere and in the
presence of 2-chloroethanol (100 pl, 1.5 mmol). The reaction 5 mxture is
cooled to OC, and then triphenyl phosphine (318 ng, 1.2 nmol) and

‘ 11 ng, 1.2 mmol) are successively
20 hours at room tenperature, and

added dropwi se. Stirring is cont
then the reaction is neutralized

0 0 0
rr ¢
s/N\\

//\\
O o

The compound 3 (150 mg, 0.455 mmol) is dissolved under
an inert atmosphere in 3 mL of tetrahydrofurane. Sodium
hydride (27 mg, 0.68 mmol) 1is added, followed by

5 naphthalen-2-ylcarbonyl chloride (105pl, 0.68 mmol) 30
minutes later. The reaction is stirred for 4 horus at
room temperature. The reaction medium is neutralized
with water and the aqueous phase 1is extracted twice
with ethyl acetate. The organic phases are combined,

10 dried on magnesium sulfate, filtered and concentrated.
The thereby obtain residue is purified on a column of
12 g of spherical silica (flow rate 12 mL/min, gradient
of 0 to 45% EtOAc in heptane (20 min)). The product is
obtained as a yellow solid (134 mg; 61%).

15 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 (d, 1H); 8.04-8.07 (m,
2H); 8.27 (d, 1H); 8.50-8.55 (m, 1H).

20 Mass spectrum (ESI+): m/z 501 (MNH,', 100%).



10 an aqueous sol ution saturated with amoni um chl ori de. This agueous phase
is extracted twice with ethyl acetate. The organi c phases are conbi ned,

dri ed on weagonagioursesul fate, filtered and concentrated. Poe/EPb@n®bsoobt ai ned
residue is purified on a colum of 35 15,9 of silica (flowrate 20 nlL/mn,
gradient of 0 to 100% et hyl acetate in héeptane), in order to obtain the
conpound 59 (70 ng; 58% . HPLC. RI = 5.28 mn, 99% 1H NVR, dnso-d6, 6
(ppm: 2.41 (s, 3H); 2.91 (s, 3H); 203.57 (t, 2H); 3.92 (t, 2H); 7.40 (d,
2H,); 7.75-7.98 (m 6H). WO 2010/ 100139PCT/ EP2010/ 052609 62 Exanple 60
(4-[2- (Napht hal en- 2-yl oxy) et hoxy] Eamaiityis b 45 di oxo- 2H benzo[e] [1, 2]

t hi azi n-3-yl) (p-tolyl)nethanone The conmpound 59 (70 ny,
0.17 nmml) is dissolved in 2 nL of DVMF, under an inert atnosphere and in

t he presence of potassium cagbgonate (64 ng, 0.53 mmol ), potassium.iodi de
(35 o016 ol iR S hagee o £38 Mg 0t 9 ol 5o TRECP SaE P Fork fredt um
i s heat ed t o ®B&Cprfare@ <l (ddwur shedndot henepeut nal iched owinolounat €4 ,and
extracted tw Wi e cetad e, - The of L c .phases sar gabined, dried
on magnesi umffs\rg)lﬁ a%}ge, tﬁ:aﬁjg?eg ?ndogonceont ?g}?éed.CBT%g%t ﬁierzbig/ gtl;t%eoned

resi due i8 puEificesd By isemhlerdsi®cati ve HPLC on a Waters Sunfire col um 15
(19x100 mMm 5pm, with a flow of 20 nL/mn and a 15 m nute gradient of 10
to 100% acetonitrile in water (0.1% TFA buffer), in order to obtain the
conpound 60 (130 1HE 229MplHPLE0 Rbo 2%55,. Ih @i Bci89%h20LHINNR r dfisio-d6, 6
(ppm 2.26 ( 3H); 2.90 (s, 4, d, 2H; 4.10 (d, 2H); 6. (dd,
(P o5 iTory e s3oci sy Vie “glRpbdeali i 430 dnpdibiol 0490,
7H); 7.94- 7. 9B r(mmspr2iHd i ndWD a2010/t100 1 39RCT/CER2 0 Th<0526G:P 63 tNEss  spect rum
(ESI+): mz qu¥ﬁﬁﬁ#”léyy¥1 o%ﬁ?%%%ﬁg@l chloride is given as an

(4- (2- Phenoxy- et hoxy)-2-me r%y 0xo0- 2H

benzo[ e] 14, 2jeewirg@Zien- 3- y1) ( napht hal en- 2-yl ) met hanone The conmpound 1 (100
ng, 0.274 mmol) is dissolved in 0.5 nL of DMF in presence of potassium
carbonate (90 ny, 0.55 nmol) and 2-phenoxyethyl brom de (110 ng, 0.55
mrol ). The reaact kontwedhaski sf et edbrovialeseakedhlOat ubenddws8OC Hrar 16

hours. The ne iucm i Snk%ke% up ienrteta% agltraet ate and ihhczl% vva(th.eOd Wi th wat er
and with a saturated Nac1 “ol'dtS on. e 5 gtfrﬂ(,2 ;ﬂ%) e e conti'néd, dried
on sodi um sulrimatle, ifd |diered el congennf.abéd meThe lichdrdlke tontai (K)r esi due
is purified in the presence of soda (40 g, 93 mmol), and then
15 heated to 50°C for 30 minutes. 2-bromoethanoic acid
(5.76 g, 41 mmol) dissolved 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
20 solid collected by filtration is taken up in a mixture
of ethyl acetate and of 1IN HCl in water. Both phases
are separated and the aqueous phase is extracted once
with ethyl acetate. The organic phases are collected,
dried on magnesium sulfate, filtered and concentrated
25 until the first crystals appear. Heptane 1is added
(about 20% of the remaining wvolume), and the formed
precipitate is recovered, rinsed with heptane and dried
until it has constant weight in order to obtain 3.04 g
(72%) of (naphthalen-2-yloxy)acetic acid as a white
30 solid.



15 on a colum of 12 g of silica (flowrate 20 niL/mn, gradient of 0 to 10%
di chl oronet hane in heptane), in order to obtain the conpound 61 as a yel |l ow
syrup (45vogp1odwddse HPLC: RT = 5.88 min, 98% 201 H NVR, aas®pd€io/082609pmM
2.97 (s, 3H); 3.85-3.87 (m 2H); 4.01-4.05 (n1 2H); 6.59 (d, 2H); 6.82 (t,
1H: 7.11 (t. 2H): 7.62 (t. 1H. 7.71 (> 1H): 7.83 (t, 1H). 7.88 (t, 1H).
7.91-8.04 (m 6H); 8.62 (s, 1H. WO 2010/100139PCT/EP2010/052609 64 Mass
spectrum (ESI+): mz 486 (M+, 100% . Exanple 62 Methyl
2- (2-met hyl- 3- (4- et hyl benzoy1)- 1, 1-di oxo-2H
benzo[ e] [ 1, 2litrhicazipn- 4- yil .axy) racet ate 5 The conpound 62 was synt hesi zed
according to the sane procedure as the conpound 59 fromthe conpound 3 (300
ng, 0.91 mmol) and from net hyl glycolate (350p1, 4.5 mml) in order to
obtain 300 ng ( t he 10 desi r uc as yell up. PLC RT =
4.97 min, &%ﬁm 66 d6° Bgm)IQl % 's,2§)ro;l72.9§’8 %é ' 3,47
(s, 3H; 4 427 (2§ aH) ; 1H ) A0 /(.35 2H,9,; IH75 7 98 (thd,6H ) ) 15NRS$ s(piectrum
(ESI +): (Mho L0019 ) MNH o A2%0-o . MR h
2010/ 100139P /EP2010/ 05%609 65 “EXanpl e 632( (2Nt hyl=4- CA Ryl benzoy1) -
1, 1- di oxo- 2H benzo[e][1, 2]th|a2|n 4 yl oxy)acetic acid 4040 00 5 The
conpound 62 75 nmg, 0.18 mmol) is dlssolved in1n of THF, and |ithium
hydr oxi de’ ( 1 SRE.CA7 UdiBS 1i'd ‘addéd 2 OPhd Meact PBR) medi umis stirred at
roomtenperature for 2 hours, and then diluted in water and extracted tw ce
wi t h di chl oronet hane. The organic 10 phases are conbined, dried on
magnesi um sulMaatse spiedttreme d Esiid )compent2fdt edl-Hn droder) .t o obtain 22 ng of
the desired product (HPLC. RT = 4.55 min, 97%. The yield of this operation
is 30%

The acid formed earlier (3.04 g, 15 mmol) is partly

dissolved wunder an 1inert 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 wviolent 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-yloxy)acetyl
chloride as an orangey solid. The thereby formed acid

chloride was used as such in preparing the compounds 40

and 41.
R
0O 0
!iIIm ) llli!
s~ R
’, \\
O
E M
® R R' Name of the compounds HPLC |Y¥1ld M;;i
4
Naphthalen Naphthalen-2-ylcarboxylic 5 891
35(-2- CHslacid 2-methyl-3- (4- 590 81%| 501
carbonyl methylbenzoyl)- 1,1-dioxo- ’




1H NMR, dnso-d6, 6 (ppm) 2.41 (s, 3H); 2.88 (s, 3H); 154.28 (s, 2H); 7.39
(d, 2H); 7.81 (t, 1H); 7.85-7.95 (m 5H); 12.96 (se, 1H, exch.). Mass
spect rumyaSbroyroorsbz 388 (M, 100%; 405 (MNH4+, 54% YOI/EP2010/052609

2010/ 100139PCT/ EP2010/ 052609 66 Exanpl eg, 64 to 66 The conpound 63 (110 ny,
0.28 Mol ) is dissolved in 3 nL of DW. Lllf)ifferent amnes (0.23 nmol ), D EA
(82 pl, 0.472 rmmol), HOOBT (35 ny, 0.26 nmol) EDCI (50 ng, 0.26 5 mmvpl ) are
added. The reaction nmediumis stirred for 18 hours at roomtenperature. The

mediumis taken up in dichloronethane and then washed with 1N soda, water,
and a saturated| NaCl sol uti onzE- T zorlgahi ¢2lphadsesgiar e |conbi rled, |dri ed [on
magnesi um sul fate., filtered ahdvli@stencentrated. The tlherebyl obtlai ned
resi dues are| pufified on ol (Mastdfale2-g-ofcegpharical [silicd (fllow ratle 12
m./mn, O to| S0PesbCEELém| hepraite)’,-mehhpkder (40 obtai n £ kg .desined
products. RIFPAD1-Ex. RIRZNN Nanencgfenghel corpdundsx+PLC §I8do NESS [ NQWE g4
Napht ha- | en} 1- jyeBr2o(21 et hy 12B8=Hepzmeeh{l benzdyaying, 1- di oxqg- 2H
benzo[e][1, 2] thlazin-4-ylpxy)4N! (e3apht hal en-1-yl)acetfam de |5. 4% 95%]|0\0
c) .r 530 65| -1ty1l Naphthalen-2-ylcarboxylic
Naphthalen acid 2-methyl-3- (4- 5 580
37|-2- CN |cyanobenzoyl)- 1,1-dioxo- 53% 30%| 512
carbonyl 2H-benzo[e] [1,2] thiazin-
4-y1 ester
4-Chlorobenzoic acid 2-
methyl-3-(4- .
38 é;i?i;io CH; |methylbenzoyl) - 1,1-dioxo- 552?} 24%| 485
2H-benzo[e] [1,2]thiazin-4-
vl ester
4-Chlorobenzoic acid 2-
4-chloro methyl-3-(4-cyanobenzoyl)- | 5.48" o
39 benzoyl CN 1,1-dioxo-2H-benzo[e] 91% 19% 496
[1,2]thiazin-4-yl ester
(Naphthalene-2-
(Naphtha- yloxy)acetic acid 2-
len-2- methyl-3-(4- 5.87" o
40 yloxy) CH3m.ethylbenzoyl)— 1,1-dioxo- 98% 8551 931
acetyl 2H-benzo[e] [1,2] thiazin-
4-y1 ester
(Naphtha- (Naphthalege—Z—l
len_2- yloxy)acetic acid 2- 5 5gr
41 Loxy) CN |methyl-3- (4-cyanobenzoyl) - 982 21%| 542
Zcetyl 1,1-dioxo-2H-benzo[e] [1,2]
thiazin-4-yl ester
(Naphthalene-1-
(Naphtha- yloxy)acetic acid 2-
len-1- methyl-3-(4- 5.89" o
42 yloxy) CH3m.ethylbenzoyl)— 1,1-dioxo- 98% 0% 531
acetyl 2H-benzo[e] [1,2] thiazin-
4-y1 ester
(Naphtha- (Naphthalege—l—l
len—1- yloxy)acetic acid 2- 5 64
43 loxy) CN [methyl-3- (4-cyanobenzoyl) - 97 29%| 542
Zcetyl 1,1-dioxo-2H-benzo[e] [1,2]
thiazin-4-yl ester
(4-Chlorophenoxy)acetic
(d-chloro acid Z-methyl-3-(4- 5 760
44 |phenoxy) CH; |methylbenzoyl)- 1,1-dioxo- 59% 64%| 515
acetyl 2H-benzo[e] [1,2] thiazin-
4-y1 ester
(4-chloro (4-Chlorophenoxy)acetic 5.50" o
45 phenoxy) N acid 2-methyl-3-(4- 90% 31% 226




Adamant anl, 1- di oxo-2H 2-(2- et hyl- 3- (4- net hyl benzoyl) -

benzo[e] [ 1, 2] thiazi n-4-yl oxy)-N (adamantan-1-yl)acetam de 5.90" 99% 0\ 0
(\I r--- WwedtmoeB9yl Adamant anl, 1-di oxo-2H PCT/EP2010/052609

2- (2-met hyl- 3- (4- et hyl benzoy1) - benzo[g{[l,Z]thiazin-4-y|oxy)-N—
(adamant an- 2-yl )acetam de 5.83" 99% 0\0"LC) CO 538 WO

2010/ 100139PCT/ EP2010/ 052609 67 11-1 NMR, dnso-d6, Ex. 64: 2.33 (s, 3H);
2.93 (s, 3H); 4.55 (s,2H);7.35(d,2H);7.43-7. 55(n]4FD 7.76 7.82-7.85(m 2H)
7.91-7.99(m5H);:8.12(d, 1H exch).65:1.51-1.59(m6H):1.71(s,.6H): (d, 1H);
1H);7.76 1.94(s|aqesyl5 3H); |cyanobenzoyl)- 1,1-dioxo-
2H-benzo[e] [1,2] thiazin-
4-y1 ester

* 'H NMR, dmso-ds, Ex. 35: 2.34 (s, 3H); 3.07 (s, 3H); 7.35
(d, 2H); 7.65 (t, 1H); 7.72 (t, 1H); 7.75-7.92 (m, 6H);
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); 7.98 (d,

5 2H); 8.00-8.10 (m, 5H); 8.31 (d, 1H); 8.60 (dd, 1H). Ex. 37:
3.08 (s, 3H); 7.67 (t, 1H); 7.71-7.79 (m, 2H); 7.90 (broad
s, 3H); 7.99-8.11 (m, 8H); 8.40 (s, 1H). Ex. 38: 2.38 (s,
3H); 3.04 (s, 3H); 7.35 (d, 2H); 7.58 (d, 2H); 7.70-7.80 (m,
3H); 7.83-8.88 (m, 4H); 8.02 (broad s, 1H). Ex. 39: 3.04 (s,

10 3H); 7.59 (d, 2H); 7.79 (4, 2H); 7.83-7.90 (m, 3H); 7.99-
8.07 (m, 5H). Ex. 40: 2.38 (s, 3H); 2.97 (s, 3H); 5.10 (s,
2H); 7.13 (dd, 1H); 7.20 (4, 1H); 7.36-7.41 (m, 3H); 7.48
(t, 1H); 7.67 (d, 1H); 7.80-7.99 (m, 7H); 8.00 (broad s,
1H) . Ex. 41: 2.94 (s, 3H); 5.14 (s, 2H); 7.15 (dd, 1H); 7.25

15 (d, 1H); 7.38 (t, 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,
3H); 5.14 (s, 2H); 6.70 (d, 1H); 7.28 (t, 1H); 7.40 (d, 2H);
7.47-7.55 (m, 3H); 7.81-7.88 (m, 4H); 7.92 (d, 2H); 8.00 (4,
1H); 8.08 (d, 1H). ). Ex. 43: 2.96 (s, 3H); 5.20 (s, 2H);

20 6.82 (d, 1H); 7.34 (t, 1H); 7.49-7.56 (m, 3H); 7.88-7.56 (m,
4H); 8.00-8.02 (m, 1H); 8.05-8.11 (m, SH). Ex. 44: 2.42 (s,
3H); 2.97 (s, 3H); 4.98 (s, 2H); 6.81 (d, 2H); 7.23 (d, 2H);
7.42 (4, 2H); 7.81-7.92 (m, 5H); 7.99 (d, 1H). Ex. 45: 2.95
(s, 3H); 5.01 (s, 2H); 6.90 (d, 2H); 7.28 (d, 2H); 7.85-8.15

25 (m, 8H).

Example 46

Acetic acid 2-methyl-3- (naphthalene-2-carbonyl)- 1,1-
dioxo-2H-
benzo[e] [1,2] thiazin-4-yl ester



2.41(s, 3H);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 4H); 7.99 (d, 1H). 66: 1.39-1.41 (m2H); 1.64-1.77(m
12H) ; 2. M0(2810/18b4)39 2.88 (s, 3H); 3.65-3.75 (m PCT/EP2010/052609

56
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The compound 1 (100 mg, 0.274 mmol) is dissolved under
an 1inert atmosphere in 2 mL of dichloromethane.
Triethylamine (230 upl, 1.64 mmol) is added at 0°C,
followed by acetyl chloride (78 pnl, 1.09 mmol). The
reaction medium is stirred at room temperature for 18
hours and then concentrated. The thereby obtained
residue 1is 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, dmso-d:, 5 (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 (d, 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.



1H);4.21 (s, 2H); 7.39 (d, 3H); 7.81 (t, 1H); 7.87-7.95 (m 4H);8.0 (d,
1H) . 10Exanpl e 67 Methyl 2-(2-nethyl-3-(4-nethyl benzoyl)-

1, 1- di oxowdHeroeome[ e] [ 1, 2]t hi azi n- 4-yl oxy) acetate 0 Opti/EPedio/os2689 . \\ O
0O The conpound 1 (1.0 g, 2.74 mol) is g&ssolved in 2 nm 15 of DVF in the
presence of potassium carbonate (682 ng, 4.1 mol) and nmet hyl bronpacetate
(1.26 mL, 13.68 nmol ). The reaction nmediumis stirred at roomtenperature
for 5 hours and then the same anmount of methyl bronopacetate is added again.
After one night at 20 roomtenperature, the mxture is taken up in ethyl
acetate and then washed wi th wat and with a saturated NaCl solution. The
organi ¢ phases are conbi ned, drigd on sodiumsulfate, filtered and
concentrated. The thereby obtapmed @esidue is purified on a colum of WD
2010/ 100139PCT/ EP2010/ 052609

~
s
// \\
O 0
Ex R Name of the compounds HPLC | Y1d. Mass+
MNH,
2,4-Dichlorobenzoic acid 2-
2,4- methyl-3- (naphthalene-2- 6.05"
47 |dichlorophe |carbonyl) - 1,1-dioxo-2H- 58% 47% 555
nyl benzole] [1,2]thiazin-4-y1
ester
4-Fluorobenzoic acid 2-
4- methyl-3- (naphthalene-2- 5 g6
48 |fluorophe- |carbonyl)- 1,1-dioxo-2H- é89 69% 505
nyl benzo[e][1,2]thiazin-4-y1 )
ester
Cyclopentanoic acid 2-methyl-
3- (naphthalene-2-carbonyl) - 5 9gr
49 |Cyclopentyl |1, 1-dioxo-2H- él% 48% 479
benzole] [1,2]thiazin-4-y1
ester
2-Furanoic acid 2-methyl-3-
(naphthalene-2-carbonyl) - 5 33
50 |Furan-2-yl1 |1,1-dioxo-2H- 57% 68% 477
benzole] [1,2]thiazin-4-y1
ester
Thiophen-2-carboxylic acid 2-
. methyl-3- (naphthalene-2- .
51 T?lophen—2— carbonyl)- 1,1-dioxo-2H- Ségi 61% 493
Y benzo[e] [1,2]thiazin-4-y1 °
ester
3-Chlorobenzoic acid 2-
3- methyl-3- (naphthalene-2- 5 g7
52 |chlorophe- |carbonyl)- 1,1-dioxo-2H- é8% 45% 521
nyl benzole] [1,2]thiazin-4-y1
ester
2-Chlorobenzoic acid 2-
2- methyl-3- (naphthalene-2- 5 74
53 |chlorophe- |carbonyl)- 1,1-dioxo-2H- 56% 63% 521
nyl benzole] [1,2]thiazin-4-y1
ester
54 Phenoxyme- |[Phenoxyacetic acid 2-methyl- |[5.63" 715 517
thyl 3- (naphthalene-2-ylcarbonyl)-| 97%




68 90 g of silica (flowrate 32 nL/mn, gradient of 40 to 100%
di chl oronet hane in heptane), in order to obtain the conpound 67 as a yel |l ow
syrup (48somgio/wift®l». HPLC. Rl = 5.23 min, 86%5IH NVR, dosEpd@o/oS2eippn)
2.95 (s, 3H); 3.39 (s, 3H); 4.45 (s, ZF%S 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+): mz 438 (M+, 100%. 10Exanp|e 68

2- (2- et hyl- 3- (4-met hyl benzoyl) - 1, 1-di oxo-2H

benzo[e][1, 2] thiazin-4-yl oxy)acetic aC|d 0 00 The conpound 67 (480 ny.
1.1 mol) is| di ssol ved |2n§ 51THE¥eat& 5:1 mixture (6(nL) apd then treatled

with LiOH (103 pg, 4.39 enzatel bomltéaperatielf or |15 m nputes. |The
mediumis takenfup in ethylesgeestate and then washed wifth IN|HC1, water and

with a saturated Nagl sglutd ong, The .organi $h§§esrﬁg@ qgnbhgpd,7dﬁ;ed on
sodi um 20 sulfate,filtered and comcentrat e he th ere

2010/ 100139PCFr EP2DLG] 0526098 64" oBFAi ndd’ ¢ e&i-ddé) i s’ p |7f|9éd Bn #ldol um of
30 g of siligaskdichw ogmetuhane/ st hgnaly)aceki caaci 4 19)5/4, 550) el velni), in

order to obtain the ¢ ound_6 as a e oa 321 6 0 LC R =
4.86 min, 999 t1H5ﬁNR,P-g$F§§:§%, y % élé'{ Tﬁﬁo (Z@% 7.64 (t,
1H); 7.725(t, mlHﬁH )7.8350t1.4#H) i m7 89;8 9975n]qﬂtﬂt@£ Gﬁi(s 3lFD $bss

spectrun1(ES ( 000 l.e RQ7N O
110110110 S N e4§§§pouhd @'74 QEX%ﬂB ?egzrgd accordlng 0 the

fol | owi ng prd@édu?e99?h@8cdmpoéhd ﬁ30£00dnng0 28. ﬁhnk% il§) di Bxol3&d in 1.5
15 mL of dichl ggonet hang.. [ fherent am.nes 10. &3 MWl;) .7.65 (¢, 11);
7.72=-7.77 (m, 2H); 7.88 (broad s, 2H); 7.95-8.08 (m, O©6H);
10 8.69 (s, 1H). Ex. 51: 3.09 (s, 3H); 7.09 (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); 7.72 (t, 1H); 7.82-8.08 (m,
8H); 8.69 (s, 1H). Ex. 53: 3.11 (s, 3H); 7.20 (t, 1H); 7.49-
7.57 (m, 3H); 7.65 (t, 1H); 7.73 (t, 1H); 7.80 (d, 1H);
15 7.85-7.93 (m, 2H); 7.98-8.09 (m, S5H); 8.71 (s, 1H). Ex. 5L:
3.04 (s, 3H); 4.89 (s, 2H); 6.66 (d, 2H); 6.86 (t, 1H); 7.09
(t, 2H); 7.65 (t, 1H); 7.76 (t, 1H); 7.83-7.92 (m, 3H);
8.03-8.09 (m, 4H); 8.14 (d, 1H); 8.71 (s, 1H).

Example 55

20 (4-Methoxy-2-methyl-1,1-dioxo-2H-benzo[e] [1,2] thiazin-
3-yl) (naphthalen-2-yl)methanone

~

@] @]
N
ﬂllii S/JQ\\ |Iliillli!
// \\

O o



DIEA (82 pl, 0.472 mmol), HOOBT (35 ng, 0.26 mmol) and EDCl (50 ng, O.26

nmmol ) are added. The reaction mxture is stirred for 24

hours at room

t enper at we 28rwdiovisen ami ne in excess is added (0.07 molprTardomhs2eo®di um i s
20 stirred for a further 5 hours. The iumis taken up WO

2010/ 100139PCT/ EP2010/ 052609 70 in di chloronmet hane and washed with 1N soda,
water and with a saturated NaCl sol ution. The organi c phases are conbi ned,

dried on sodiumsulfate, filtered and concentrated. The
residues are 5 purified on colums of 12 g of spherical

t her eby obt ai ned
silica (flowrate

12 m/mn, 1%ef @n@ehhanal / anmenag, 9014GBXhM6§ |ﬁs¢dﬂ§§@1¥@ﬁfﬁﬁ&8 in

order to obtaln the deS|red roduct s

Yl d Mass MH+ 369 T08YH. 1S£9 npht h%ﬂ“eﬂé EMFcaﬁsﬁﬁm

t he conpou ds HPLC

Dy OF dioxs

benzo[e] [ 1, thhlaa1654ﬂmkﬂ»y]1a qmdﬁﬂldf@ileyéde&haanEhénQG1dﬁﬂ@£\0 491
/I N\

(30pl, 0.48 mmol) 30 minutes later. The

reaction 1s

5 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 (150111, 2.1 mmol) are

added. The

reaction medium 1is stirred for 24 hours at room

10 temperature and then neutralized with water, and the

agqueous phase 1is extracted twice with ethyl acetate.

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

15 spherical silica (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%).

20 Examples 56 to 58

R

o7 0

L TCr

N

80
/\\
O o

Q.
5) .

The compounds 56 to 58 were prepared according to the

following procedure:



70 2-[2- Met hyl- 3-(naphthal ene-2- carbonyl)-1, 1-di oxo- 2H
benzo[e] [ 1, 2]t hiazin-4-yloxy]-1- (4-methyl-piperazin-1-yl)-ethanone 3.93
98% 0\ 0 506 201ov100d99- \/ 71 /\ NN \/ PCT/EP2010/052609

60

The compound 1 (150 mg, 0.42 mmol) is dissolved under
an inert atmosphere in 0.3 mL of DMF. Cesium carbonate
(201 mg, 0.61 mmol) and the require alkyl iodide (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 aqueous phase is
extracted twice with ethyl acetate. The organic phases
are combined, dried on magnesium sulfate, filtered and
concentrated. The thereby obtained 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.

Ex R Name of the compounds HPLC |Y1d. %Z;?
(4-ethoxy-2-methyl-1,1-dioxo-2H- 5 430

56 Ethyl |benzo[e][1,2] thiazin-3- 59% 66% 394
yvl) (naphthalen-2-yl)methanone

. (4-propyloxy-2-methyl-1,1-dioxo- 5 61"

57 Propyl 2H-benzo[e] [1,2] thiazin-3- 59% 65% | 408
yvl) (naphthalen-2-yl)methanone
(4-butyloxy-2-methyl-1,1-dioxo-2H- 5 81"

58 [n-Butyl|benzo[e] [1,2] thiazin-3- 57% 24% | 422
yvl) (naphthalen-2-yl)methanone

* g NMR, dmso-d¢, Ex. §§: 0.87 (t, 3H): 2.98 (s, 3H); 3.74

(g, 2H); 7.64 (t, 1H); 7.72 (t, 1H); 7.80-7.93 (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, 2H); 7.64 (t, 1H); 7.72

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

Ex. 58: 0.50 (t, 3H): 0.89 (sextet, 2H); 1.23 (quintet, 2H);

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).

Example 59

(4- (2-Chloroethoxy) -2-methyl-1,1-dioxo-2H-
benzo[e] [1,2] thiazin-3-yl) (p-tolyl)methanone



1- (4- Benzyl - pi perazin-1-y1)-2-[2- nethyl-3-(napht hal ene-2-car bonyl) -

1, 1-di oxo- 2H benzo[ e] [ 1, 2] t hi azi n- 4-yl oxy] - et hanone 4.28" 98% 0\0 CV 582
| HNVR, dmrswod610E0069: 1. 08-1. 31(m 6H): 2.87 (t, 2H); 10 2pe3(EP28bH52609
3.04(t,2H);4.41 (s,2H);7.64 (t, 1H); 7%? (t,1H);7.84(m 1H); 7.92(d, 2H);
7.97-8.10 (m 5H); 8.65 (s, 1H).Ex.70:1.85(t,2H): 1.92(t,2H); 1.95 (s,
3H); 2.94(broads, 5H); 3. 04( br oad

O 0]
C
8
6]

The compound 3 (100 mg, 0.3 mmol) is dissolved in 3 mL
of THF, under an inert atmosphere and in the presence
of 2-chloroethanol (100 pl, 1.5 mmol). The reaction
5 mixture is cooled to 0°C, and then triphenylphosphine
(318 mg, 1.2 mmol) and diethyldiazene-1,2-dicarboxylate
(DEAD, 211 mg, 1.2 mmol) are successively added
dropwise. Stirring is continued for 20 hours at room
temperature, and then the reaction is neutralized with
10 an aqueous solution saturated with ammonium chloride.
This aqueous 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 a column of 35
15 g of silica (flow rate 20 mL/min, gradient of 0 to 100%
ethyl acetate in heptane), 1in order to obtain the

compound 59 (70 mg; 58%).

HPLC: RT = 5.28 min, 99%

'"H NMR, dmso-ds, & (ppm): 2.41 (s, 3H); 2.91 (s, 3H);
20 3.57 (t, 2H); 3.92 (t, 2H); 7.40 (d, 2H,); 7.75-7.98
(m, oH).

Mass spectrum (ESI+): m/z 392 (MH', 100%); 394 (MH',
42%) .



s,2H);4.44 (s, 2H);

2. 92( m 5Hyp20Bbreads, 2H);

7.64 (t,
7.97-8.10 15 (m5H); 8. 65(s, 1H). Ex. 71: 1. 88( br oads,

1H); 7. 72(t,1H); 7.84(m 1H);7.92(m 2H);
2H): 1.96
3.22 (s, 2H) ; 4. 42( s, 2H) ; PCTAIPIY1BI052609

(broads, 2H);

7.21-7.31(m 3H);

7.63 (t,

5H);

8.65(s, 1H).

7.78(m 2H);

10

15

20

1H) ; 772t%|—|) 7.82(m 1H);
7.97-8.09 (m WO 2010/ 100130PCT/ EP2010/ 052609

Example 60

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

IIIEHIIEI/O\V/A\O 0
r e
S’N\
1s dissolved in 2 mL

// \\
O o

0.17 mmol)
under an inert atmosphere and in the presence
(64 mg, 0.53 mmol),
and 2-naphthol

The compound 59 (70 mg,
of DMF,
of potassium carbonate
0.19 mmol)

The reaction medium is heated to 65°C,

potassium
(38 mg, 0.27
for 22
and then neutralized with water and extracted
with ethyl The

iodide (31 mg,
mmol) .
hours,
twice acetate.

organic phases

filtered

are

combined, dried on magnesium sulfate, and

concentrated. The thereby obtained residue is purified
by semi-preparative HPLC on a Waters Sunfire column
(19x%x100 mm, with a flow of 20 mL/min and a 15
minute gradient of 10 to 100%
(0.1% TFA buffer),

(30 mg; 29%).

S5um) ,
acetonitrile 1in water

in order to obtain the compound 60

HPLC: RT = 5.95 min, 99%

'H NMR, dmso-ds, &
4.03 (d, 2H):
1H); 7.24 (d,
7.90 (m, 7H);

3H); 2.90 (s, 3H);
(dd, 1H); 7.06 (d,
7.44 (¢, 1H); 7.70-

(ppm) 2.26 (s,
4.10 (d, 2H); 6.92
2H); 7.33 (t, 1H);

7.94-7.98 (m, 2H).



71 Exanples 72 to 74 The conpounds 72 to 74 were synthesized according to
t he procedure described for preparing the conpound 46, fromthe conpound 1
and fromwenrnimeosgi d chlorides. R0 0 5 Ex . R Nane eCTiEreo1008m0unds
HPLC YId . Mass NNW 72 4- chl oropheny ngy- acetyl

(4- Chl or o- phenoxy) -acetic acid 2- nethyl™ -3-(naphthal ene-2- carbonyl) -

1, 1-di oxo-2H benzo[e][1,2]thiazin-4-yl ester 6.02" 94%0\0 551 73

Napht hal enl-yl oxy- acetyl (Naphthal en-1-yloxy)-acetic acid

2- met hyl- 3- (napht hal ene-2- carbonyl) - 1, 1-di oxo-2H benzo[ e]

[ 1, 2] thi azi n1d-pl gsterd 1@8s198% @/Q 500 (MH', 100%).

Example 61

(4- (2-Phenoxy-ethoxy) -2-methyl-1,1-dioxo-2H-
benzo[e] [1,2] thiazin-3-y1l) (naphthalen-2-yl)methanone

9090¢

The compound 1 (100 mg, 0.274 mmol) is dissolved in 0.5
mL of DMF in presence of potassium carbonate (90 mg,
0.55 mmol) and 2-phenoxyethyl bromide (110 mg,
0.55 mmol). The reaction medium is heated in a sealed
10  tube, to 80°C for 16 hours. The medium 1is 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
15 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%

20 'H NMR, dmso-ds, & (ppm) 2.97 (s, 3H); 3.85-3.87 (m,
2H); 4.01-4.05 (m, 2H); 6.59 (d, 2H); 6.82 (t, 1H);
7.11 (t, 2H); 7.62 (t, 1H); 7.71 (t, 1H); 7.83 (t, 1H);
7.88 (t, 1H); 7.91-8.04 (m, 6H); 8.62 (s, 1H).



co 567 74 Napht hal en2-yl oxy- acetyl (Naphthal en-2-yl oxy)-acetic acid

2- met hyl- 3- (napht hal ene-2- carbonyl)-1, 1-di oxo- 2H benzo] €]

[ 1, 2] t hi agonedywlizester 6. 11" 96% 0\0 Co CO 567 11-1 RYREPINMBOSIHIS,
Ex.72: 3.04(s, 3H); 4.94 (s, 2H); 6.6764(d, 2H); 7.07(d, 2H);7.64 (t,1H);
7.72 (t, 1H;

Mass spectrum (ESI+): m/z 486 (MH, 100%).

Example 62

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

//O\Tio
O O
o
s/N\\

/7, \\
O ©o

The compound 62 was synthesized according to the same
procedure as the compound 59 from the compound 3 (300
mg, 0.91 mmol) and from methyl glycolate (350nl,
4.5 mmol) in order to obtain 300 mg (79%) of the

10 desired product as a yellow syrup.
HPLC: RT = 4.97 min, 97%

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

15 Mass spectrum (ESI+): m/z 402 (MH', 100%); 419 (MNH4',
42%) .



7.84-7.93 (m 3H); 8.02(m 3H);8.08 (d,1H); 8.14 (d, 1H); 8.69 (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
(m2H); Avé2010/10d4dp; 7.66 (t, PCT/EP2010/052609

65

Example 63

(2-Methyl-3-(4-methylbenzoyl)- 1,1-dioxo-2H-

benzo[e] [1,2] thiazin-4-yloxy)acetic acid

HO\TiO

0 O
990
N
7N
//S\\

0

5 The compound 62 (75 mg, 0.18 mmol) is dissolved in 1 mL
of THF, and lithium hydroxide (1M/H,0, 0.37 mmol) 1is
added. The reaction medium is stirred at room
temperature for 2 hours, and then diluted in water and
extracted twice with dichloromethane. The organic

10 phases are combined, dried on magnesium sulfate,
filtered and concentrated in order to obtain 22 mg of
the desired product (HPLC: RT = 4.55 min, 97%). The

yield of this operation is 30%.

'H NMR, dmso-ds, & (ppm) 2.41 (s, 3H); 2.88 (s, 3H);
15 4.28 (s, 2H); 7.39 (d, 2H); 7.81 (t, 1H); 7.85-7.95 (m,
5H); 12.96 (se, 1H, exch.).

Mass spectrum (ESI+): m/z 388 (MH', 100%); 405 (MNH4',
54%

20



1H): 7.75

(t,

1H); 7.81-
(d, 1H);8.72 (s,1H). Ex.74: 3.02 (s, 3H); 5.07 (s, 2H);

7.90 (m4H); 7.98(d, 1H); 8.02-8.08 (m 4H);

7.12(d, 1Ky 26108@0i8941 (m 2H); 7.57

10

66

Examples 64 to 66

7.01 (dd, 1H);

PCT/EP2010/052609

The compound 63 (110 mg, 0.28 mmol) is dissolved in 3
of DMF. Different amines (0.23 mmol),
0.472 mmol),

mL

mmol)

hours at room temperature.

HOOBT (35 mg, 0.26 mmol) EDCI

are added.

DIEA
(50 mg,

dichloromethane and then washed with 1IN soda,

and a saturated NaCl solution.

(82 nl,
0.

The reaction medium 1s stirred for 18

26

The medium is taken up in

water,

The organic phases are

combined, dried on magnesium sulfate, filtered and
concentrated. The thereby obtained residues are
purified on columns of 12 g of spherical silica (flow

rate 12 mL/min,

obtain the desired products.

R,R,N \EO

0 to 50% AcOEt in heptane),

in order to

@] @]
!illl ) ﬂIli]
s
2\
@] \o
Mass
Ex.| RI1R2N Name of the compounds HPLC |Y1ld MNEH,*
4
2-(2-methyl-3- (4-methylbenzoyl) -
Naphtha- |1, 1-dioxo-2H- 5.45" o
64 len-1-yl |benzo[e][1l,2]thiazin-4-yloxy)—-N- 95% 40% 530
(naphthalen-1-yl)acetamide
2-(2-methyl-3- (4-methylbenzoyl) -
Adamantan|l, 1-dioxo-2H- 5.90° o
65 -1-vy1 benzole] [1,2]thiazin-4-yloxy)-N-| 99% 12%| 538
(adamantan-1-yl) acetamide
2= (2-methyl-3- (4-methylbenzoyl) -
Adamantan|l, 1-dioxo-2H- 5.83" o
66 -2-vy1 benzole] [1,2]thiazin-4-yloxy)-N-| 99% 5% 538
(adamantan-2-yl) acetamide

8.

13



(d, 1H); 7.63(t, 1H);7.70-7.79(m 3H);7.85-7.94(m 3H); 15 8.02-8.12 (m5H);
8.71(s, 1H). WO 2010/ 100139PCT/ EP2010/ 052609 72 Exanples 75 and 76
The conpowodsio/@osad 76 were synt hesized accordi ng to tireTEPREI0Ms1669

descri bed for preparing the conpound 60 7fromthe conpound 59 and vari ous
al cohol s. Ex . R Nane of the conpoungs HPLC Yl d. Mass M 75 Napht hal en-
1-yl

* 'H NMR, dmso-d¢, 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 (d, 1H);
7.82-7.85 (m, 2H); 7.91-7.99 (m, 5H); 8.12 (d, 1H); 7.76 (s,
1H, exch). 65: 1.51-1.59 (m, 6H); 1.71 (s, 6H); 1.94 (s,

5 3H); 2.41(s, 3H); 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, 4H); 7.99 (d, 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] thiazin-4-yloxy) acetate

//O\¢7O
O O
40000
AN \S/N\
/,\\
(@]

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 1is stirred at zroom
temperature for 5 hours and then the same amount of
methyl bromoacetate is added again. After one night at
20 room temperature, the mixture 1is taken up 1n 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



(4-[2-(napht hal en-1- yl oxy) et hoxy] - 2- net hyl - 1, 1- di oxo-

2H benzo[e][1, 2]thiazin-3-yl)(p- tolyl)nmethanone 6.00" 97% 0 \ 0 CO Co 500
76 4- Chlwoaptveroorsyl (4-[ 2- (4-chl orophenyl oxy) et hoxy] - PCT/EP2010/052609

2-nmet hyl - 1, 1- di oxo- 2H benzo[e][1, 2]t hi géixn- 3-y1) (p- tolyl)nethanone 5.87
98% 0 \ 0 co .r 484 H NVR, dnso- d6, . 75 2.31 (s, 3H); 2.90 (s, 3H);
4.10- 4.20 (m 4H); 6.75 (d, 1H); 7.21 (d, 2H); 7.33 (t, 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 2H); 104.00-4.05 (m 2H); 6.69 (d, 2H); 7.23
(d, 2H); 7.290(dy AH)si1/adB- (£06, (MucbHp2 Exapphesqfédqardt78r The wepnpounds
77 and 78 were syn hesized according to the grocedure escri bg}dks;}‘ or
preparing t hé "Conpotind: 34°M9 ER# Py mifhd Rrpdund 3 arftF $5ont4c 33chl ori de
and pr opanoy lthehlcomipde nde giects velyel 1 oD <2314/ 1ABE3AHLCT/4ER2Q10/ 052609 73 0
Ex . R

HPLC: RT = 5.23 min, 86%

5 'H NMR, dmso-ds, 5 (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, A4H);
8.66 (s, 1H).

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

10 Example 68

2-(2-methyl-3- (4-methylbenzoyl) - 1,1-dioxo-2H-

benzo[e] [1,2] thiazin-4-yloxy)acetic acid

HO\¢9

7\
N—=
\Z/
/
W,
W,

The compound 67 (480 mg, 1.1 mmol) 1is dissolved in
15 THF/water 5:1 mixture (6 mL) and then treated with LiOH
(103 mg, 4.39 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



Name of the conpounds HPLC YId . Mass MIIiMi+ 77 Me- thyl Acetic acid

2- et hyl - 3- (4net hyl benzoyl) - 1, 1-di oxo-2H benzo[e][1, 2]thiazin-4-ylester
5.05" 99%0\2010ct0013€0 389 78 Et hyl Propanoic acid 2- nmet hpcTapeel0/052609

net hyl benzoyl) - 1, 1-di oxo-2H benzo[e] [ }y2] thiazin-4-yl ester 5.25" 99% 0\ o
CO CO 403 11-1 NWR, dnso-d6, Ex. 77: 2.%4 (s, 3H); 2.42 (s, 3H);2.98 (s,
3H); 7.42 (d, 2H); 7.76-7.90 (m 5H); 7.98 (d, 1H. Ex. 78: 0.86 (t,
3H); 2.33 (g, 2H); 2.42 (s, 3H); 2.99 (s, 3H); 57.41 (d, 2H); 7.73 (d, 1H);
7.79-7.89 (m 4H); 7.98 (d, 1H). Exanples 79 and 80 The compounds 79 et 80
wer e synt hesized iaeeor dh Hgqto the fprocedy ecdescribednd ob rprepagi nge t he

compound 59, 1 he compound 3, and from rethanol and, et hangl 19,

eluent), in order to obtain the compound 68 as a yellow
foam (321 mg; 69%).

5 HPLC: RT = 4.86 min, 99%

'H NMR, dmso-ds, & (ppm) 2.93 (s, 3H); 4.29 (s, 2H):
7.64 (t, 1H); 7.72 (t, 1H); 7.83 (t, 1H); 7.89-8.09 (m,
7H); 8.66 (s, 1H).

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

10 Examples 69 to 71

The compounds 69 to 71 were prepared according to the

following procedure:

The compound 1 (100 mg, 0.23 mmol) is dissolved in 1.5
15 mL of dichloromethane. 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 is added (0.07 mmol) and the medium is

20 stirred for a further 5 hours. The medium is taken up



Ex R Nanme of the conpounds HPLC YId . Mass M+ WO

2010/ 100139PCT/ EP2010/ 052609 74 79 Met hyl

(4- et hylweyoflymetsdyl- 1, 1- di oxo- 2Hbenzo[ e] [ 1, 2] t hi azi n- BCYEP2¢10A52609

tol yl ) met hanone 5.13" 98% 0 \ o CO LO 34 (]é} 80 Et hyl
[

(4-ethyl oxy-2-nethyl-1, 1-di oxo- 2Hbenzo[e

tol yl ) met hanone 5. 29’

99% 0 \ o Co | _

1, 2]th| azin-3-yl) (p-

in dichloromethane and washed with 1IN soda, water and

with a saturated NaCl solution.

combined,

dried on sodium sulfate,

concentrated. The thereby obtained

5 purified on columns of 12 g of spherical silica (flow

rate 12 mL/min,

dichloromethane), in order to obtain

The organic phases are

filtered and

residues are

1% of a methanol/ammonia 9:1 mixture 1in

the desired

products.
E Mass
x NR; R, Name of the compounds HPLC |Y1ld M

2-[2-Methyl-3- (naphthalene-2-
carbonyl)-1,1-dioxo-2H- 5.26" o

69 N< > benzole] [1,2]thiazin-4-yloxy]-1- ogy [ 49%] 491
piperidin-1l-yl-ethanone
2-[2-Methyl-3- (naphthalene-2-

70 M \__ carbonyl)-1,1-dioxo-2H- 3.937 475 506
N/ benzole] [1,2]thiazin-4-yloxy]-1- 98% ’
(4-methyl-piperazin-1-yl)-ethanone

VN 1-(4-Benzyl-piperazin-1-yl)-2-[2-
% 582

N N —_ —D = — 4
71| 2 methyl-3- (naphthalene-2-carbonyl) 4.28 20

4-yloxy] —ethanone

1,1-dioxo-2H-benzol[e] [1,2]thiazin- 98%

* g NMR,
10 2.95 (s,

(t, 1H);

(s, 1H).

dmso-ds, Ex. 69: 1.08-1.31 (m, 6H):
3H); 3.04 (t, 2H); 4.41 (s, 2H); 7.64 (t, 1H); 7.72
7.84 (m, 1H); 7.92 (d, 2H); 7.97-8.10 (m, 5H); 8.65
Ex. 70: 1.85 (t, 2H): 1.92 (t, 2H);

2.87 (t, 2H);

1.95 (s, 3H);

2.94 (broad s, 5H); 3.04 (broad s, 2H); 4.44 (s, 2H); 7.64

(t, 1H);
15 (m, O5H);
(broad s,
2H); 4.42
1H); 7.72
5H); 8.65

7.72 (t, 1H); 7.84 (m, 1H); 7.92 (m,

2H); 7.97-8.10

8.65 (s, 1H). Ex. 71: 1.88 (broad s, 2H); 1.96

2H); 2.92 (m, 5H); 3.08 (broad s,

2H); 3.22 (s,

(s, 2H); 7.16 (d, 2H); 7.21-7.31 (m, 3H); 7.63 (t,

(t, 1H); 7.82 (m, 1H); 7.78 (m, 2H);

(s, 1H).

7.97-8.09 (m,




358 11-1 NMR, dnso-d6, 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. 90wO=010810H1393. 73 (g, 2H); 7.40 (d, 2H); 7.78-7.94ctmpr2&bos266Exanpl e
81 BrO [4-(2-Bronp-etho y)-2-nethyl-1, Idi 0x0-2H benzo[e][1,2]thi \ i1-3i
] - nahal - 2-yl - met hanone 0 O The conpound 1 (150 ng, 0.41 mml) is dissolved
in 10 met hyl et hyl ketone (3 nL) and then treated with di bronoet hane (71 pl,
0.82 mml) in the presence of K2CO3 (170 ng, 1.02 mml). The reaction is
heated with m crowave energy in a sealed tube at 130 C for 4h 30m n. The
mediumis taken up in ethyl acetmg&lé@:g therolymashed with water and with
a saturated NaCl solution. The organic phases are conbi ned, dried on sodi um
sulfate, filtered and concentrat ed The thereby obt ai ned resi due (brovvn
syrup, 197 IS dlrectl i, Nt 0 the ne reac | e 82
{4-[ 2- (4- Chl or §- phefoXy)< %t thy t- 15 >i“ %Z aS«Sﬁz fEF[lOZ]

t hi azi n- 3- y1}-hmaphtdralden=2- @éscmaﬂbmﬁmfler @hepaompgumdesroqn,b@ﬁmig 46). 41

mol) is dis e mgg;e@%*lt |_ket ed with 4-
chl 02 ophenol 1%“7%11e o E{aﬁ%ﬁl ?Egmfo}rgg}elﬁl?)es d%rt&qg @%%‘% 3 ng, 1.04

mol ). The reaction is heated with m crowave energy in a seal ed tube at
130C for 2 hours. The nediumis tpken up in ethyl acetate and then washed
with water and with a saturated NaCD solution. The organi ¢ phases are
conbi ned, dried on sodiumsulfate, 10 fijltered apnd concentrated. The
t hereby obtained residue is pg i ‘ 12 g of silica (flow
rate 12 ml/mn, gradient of 1Q_ ane in heptane), in
order to obtain the conmpound 83 87y (21 nmg; 14% . 15HPLC. Rl
6.10 mn, 89%  20Mass spectrum (%Sl +): mrz 520 (M, 66% . Exanple 83
V\D 2010/ 100139PCT/ EP2010/ 052609 76

Ex R Name of the compounds HPLC Yld Mass+
MNH,
4- (4-Chloro-phenoxy) —acetic acid 2-
72 chloropheny [methyl -3-(naphthalene-2- 6.02°" 775 551
loxy —-|lcarbonyl)- 1,1-dioxo-2H- 94%
acetyl benzole][1,2] thiazin-4-yl ester
Naphthalen- (Naphthalen-1-yloxy)-acetic acid '
73 |1-yloxy- 2—methyl—3—(naph?halene—Z— 6.1? 842 567
acetyl carbonyl)- 1,1-dioxo-2H-benzo[e] 98%
[1,2]thiazin-4-yl ester
Naphthalen- (Naphthalen-2-yloxy) —acetic acid ,
74 |2-yloxy- 2—methyl—3—(napbthalene—Z— 6.1} 832 567
acetyl carbonyl)-1,1-dioxo-2H-benzo[e] 96%
[1,2]thiazin-4-yl ester

* 'H NMR, dmso-d¢, Ex. 72: 3.04 (s, 3H); 4.94 (s, 2H); 6.67
(d, 2H); 7.07 (d, 2H); 7.64 (t, 1H); 7.72 (t, 1H); 7.84-7.93
(m, 3H); 8.02 (m, 3H); 8.08 (d, 1H); 8.14 (d, 1H); 8.69 (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 (t, 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).



Carbonic acid ethyl ester 1-P-nethyl-3-(naphthal ene-

2-carbonyl)-1, 1-di oxo- 21l -benzo[e][1, 2] thi azi n-4-yl oxy]- ethyl ester O Q0 O
5 The compouwnny/o(3800 g, 0.27 mmol) is dissolved i n DMPcEAEPI)/0sasde t hen
treated with ethyl 2-chl oropropanoate (;}0 pl, 0.82 mml) in the presence
of K2C33 (91 ng, 0.55 mml ). The reaction is heated in a sealed to 60C
overni ght and then the sanme anount of ethyl 2- 10 chl oropropanoate is added
and the reaction is stirred for a further 24 hours. The nediumis taken up
into ethyl acetate and then washed with water and with a saturated NaCl
solution. The organi c phases argxégggége¢5 ghiegdeon sodi um sul fate,
filtered and 15 concentrat ed. € ereby obtained residue is purified on a
colum of 12 g of silica (flowrate 12 ni/mn, gradient of 25 to 80%

di chl oronet hape in _heptane).,.in_or to obtain the compound .83 as a yell ow
Syrup (100 ngro7gof Oy HpLES RIS I8 SECT no 8705T HERRRE CANE6-ETe, "6 { ppm)
0.94 (t, 3H);thk 2orqahdBH) ;dsdifs] B ; pBeBOx3n93the c2HpouwdmD%Q,q, 1H);
7.65 (t, 1H); 73+t e A ; ; 7.97 (d, 1H);
8.01-8.11 (m - ﬁ}%h% 605%@%@.—% (a;H‘? jé’x@afr%ﬁpes i%flf?l%t hyl-1, 1- di ox0- 4-
(2-pi peridin-1-yl-ethoxy) -1,2- dihydro-2H benzo [e] [1,2] thiazin-3-yl]

- napht hal en- 2-yl - net hanone olhe compound 1 (100 ng, 0.27 mmol) is

di ssolved in nethylethylketoﬂé 0 !

chl or oet hyl ) pi peri di ne (252 ny, in the presence of K2CO3 (159

ng, 0.96 mmol ). The reaction i ) \ g0Sovernight. The mediumis
further taken up with ethyl ace ed with water and with a
saturated NaCl sol ution. The orya bi ned, dried on sodium

sulfate, filtered and concentr at ed. t her eby” obt ai ned residue is
purified 35 on a 12 g silica colum®(floow rate 12 nL/mn,

di chl or onet hane/ MeOH NH4COH 99/09/01), in order to obtain the conpound 84 as
a yellow syrup (50 ng; 43% . HPLC. RT = 4.17 nmin, 92%IH NNRH‘dnBo-dG, 6
(ppm: 1. 3EH|proad_s, 6H); 1.99 20 (broad s, 4H) ;. 2.19 [ .. 2. P¥ass,
3H): 3.72|(t,| 2H) :R7. 64 |(t, 1&6“,"‘*7‘?"72%?,“1‘?%’?‘%%3 (t, i‘ﬁf‘% 7‘.”9%' tMHE'LH)
7.97 (d, IA);[ 8. 0I-8. IT [(M [ PnapBcBblds,1-1H) . VD
2010/10013%PcﬁéEE&QiﬂhQE2@&%»%&h%&§$—§ﬂﬂﬁﬂﬁuﬂn(Eﬁaﬂ&«rﬂﬂz.@iV %NtH 10099 .
Exanpl es § 5<1—96 The doppeinuds <8511 9] Q6 aene3synt esi zegdrace £di hg>td {he
follow ng [procedure: 5 Thelgonpeeuadsnd3, 15, or 17 (100, ng) afe dipsol ved
under an i[nerft at noSpNer(es+ [p-2(4Meh0b r S IdHQCQRERadg, I-N L he pfesengce or
triethyla.m',7ne4 6 eq.) arjd-hdenitneatedoyd-tdy-various acijdscdtofi des| (4_eq))
at 0C. Thd TSt PP i xt|peeso @ne1Sbi tn e fon-21 howr s at| Ogang 455 | 484
nyl tolyl)methanone

* 'H NMR, dmso-d¢, Ex. 75: 2.31 (s, 3H); 2.90 (s, 3H); 4.10-
4.20 (m, 4H); 6.75 (d, 1H); 7.21 (d, 2H); 7.33 (t, 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, Z2H);

10  4.00-4.05 (m, 2H); 6.69 (d, 2H); 7.23 (d, 2H); 7.29 (d, 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.



10 then at
acetate and then washed wi th water

room tenperature for 20 hours.

The media are taken up in ethyl

and with a saturated NaCl sol ution. The

organi ¢ phees/mosyconbi ned, dried on sodium sul fate,

f ilctravpreal 0@5xb09

concentrated. The thereby obtained resigyes are 15 purified on a colum of

12 g of silica (flowrate 12 nL/ mn,

gradient of 0 to 20% et hyl

acetate in

hept ane) ,

in order to obtain the expected conpounds.

Ex Rl R2 Nane of the

conpounds HPLC Yl dWVHVM Mass Na+ 85 4- chl oropheny 1 5- C 4-Chl oro-benzoic
acid 5-chl oro-2- nethyl -3-(napht hal ene-2- carbonyl)-1, 1-di oxo- 2H
benzo[e][1, 2]thiazin-4-yl ester 6.{13' 96% 0\o CF) CV 555 86 Cycl ohexyl

Cycl ohexanecar boxylic acid 5- 6.5 26% 527 WO

2010/ 100139PCT/ EP2010/ 052609 79R 0O 0

E Y1l M
x R Name of the compounds HPLC d asi
MNH,
Me— Acetic acid 2-methyl-3-(4- 5 05
77 ol methylbenzoyl)- 1,1-dioxo-2H- 599 81%| 389
Y benzo[e] [1,2]thiazin-4-yl ester ©
Propanoic acid Z2-methyl-3- (4- 5 o5
78 |Ethyl |methylbenzoyl) - 1,1-dioxo-2H- 599 88%| 403
benzo[e] [1,2]thiazin-4-yl ester ©
* 'H NMR, dmso-d¢, Ex. 77: 2.04 (s, 3H); 2.42 (s, 3H);2.98
(s, 3H); 7.42 (d, 2H); 7.76-7.90 (m, 5H); 7.98 (d, 1H). Ex.
78: 0.86 (t, 3H); 2.33 (g, 2H); 2.42 (s, 3H); 2.99 (s, 3H);
5 7.41 (d, 2H); 7.73 (d, 1H); 7.79-7.89 (m, 4H); 7.98 (d, 1H).
Examples 79 and 80
The compounds 79 et 80 were synthesized according to
the procedure described for preparing the compound 59,
from the compound 3 and from methanol and ethanol
10 respectively.
R
o 0
s\
N\
@]
Ex R Name of the compounds HPLC Yld|Mass




5- C chl oro-2-net hyl - 3- (napht hal ene- 2-

carbonyl) -1, 1-di oxo- 2Hbenzo[e] [ 1, 2] thi azin-4-yl ester ON\0O CO Q& 87

5- C Bemnwoi20102001395- chl or o- 2- net hyl - 3- (napht hal ene- 2- earhroyio)spd -

di oxo- 2H benzo[e][ 1, 2]t hi azin-4- yl est 6.11' 92%0\0 LC) | _O 521 88 4-
chl oropheny 1 6-F 4-Chl oro-benzoic acid 6-fl uoro-2-

Phenyl

nmet hyl - 3- (napht hal ene- 2-

carbonyl) -1, 1-di oxo-2H benzo[e][1, 2]thiazin-4-yl

ester 6.30" 99% 0\0 cp .r 539 89 Cycl ohexyl
(4-methyloxy-2-methyl-1,1-dioxo-2H- 5 130
79 |[Methyl benzol[e] [1,2]thiazin-3-vy1) (p- 982 58% | 344
tolyl)methanone
(4-ethyloxy-2-methyl-1,1-dioxo-2H- 5 290
80 |Ethyl benzo[e][1,2] thiazin-3-vyl) (p- 992 63%| 358
tolyl)methanone
* 'H NMR, dmso-d¢, 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, ©H).
5 Example 81
Br\/\o o
[4- (2-Bromo-ethoxy) -2methyl-1,1-dioxo-2H-
benzo[e] [1,2] thi -2-yl-methanone
o”S\\o
The compound 1 (150 mg, 0.41 mmol) 1is dissolved in
10 methylethylketone (3 mL) and then treated with
dibromoethane (71 ul, 0.82 mmol) in the presence of
Ky,CO3 (170 mg, 1.02 mmol). The reaction is heated with
microwave energy 1in a sealed tube at 130 °C for 4h
30min. The medium is taken up in ethyl acetate and then
15 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.
20 Example 82

{4-[2- (4-Chloro-phenoxy) -ethoxy] -2-methyl-1,1-dioxo-2H-
benzo[e] [1,2] thiazin-3-yl}-naphthalen-2-yl-methanone




6- F Cycl ohexanecarboxylic acid 6- fluoro -2-nethyl-3-(naphthal ene-
2-carbonyl)-1, 1-di oxo-2H benzo[e][1,2]thiazin-4-y1 ester 6.30" 97% 0\0 LC
LC) 511 9woRnmmwb136- F Benzoic acid 6-fluoro PCT/EP2010/052609

- 2- met hyl 3- (napht hal ene- 2-car bony1) - 1, 1~ di oxo- 2H benzo[ e] [ 1, 2] t hi azi n- 4-

yl ester 5.90°" 94%0\0 0 LC) 505 91 4- c?ﬂ oropheny 1 7-F 4-Chl oro-benzoic
acid 7-fluoro-2- nethyl-3-(naphthal ene-2- carbonyl)-1, 1-di oxo-2H
benzo[e][1, 2]thiazin-4-yl ester 6.20" 98% 0\0 0 | _O 539 92 Cycl ohexyl 7-F
Cycl ohexanecar boxylic acid 7- fluoro -2-nethyl-3-(naphthal ene-

2-carbonyl)-1, 1-di oxo- 2H /b@,eﬂwgi az'bn-4-y1 ester
AT
s

The compound 81 (197 mg, 0.41 mmol) 1is dissolved in
methylethylketone (1.5 mL) and then treated with 4-
chlorophenol (107 ul, 0.82 mmol) in the presence of
5 KyCO3 (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 solution. The
organic phases are combined, dried on sodium sulfate,
10 filtered and concentrated. The thereby obtained residue
is purified on a column of 12 g of silica (flow rate 12
mL/min, gradient of 10 to 100% dichloromethane in
heptane), in order to obtain the compound 82 as a

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

'H NMR, dmso-ds, & (ppm) 2.96 (s, 3H); 3.85 (m, 2H);
3.97 (m, 2H); 6.57 (d, 2H); 7.08 (d, 2H); 7.61 (t, 1H);
7.70 (t, 1H); 7.83 (t, 1H); 7.89-8.02 (m, 7H); 8.60 (s,
1H) .

20 Mass spectrum (ESI+): m/z 520 (MH', 66%).

Example 83




6.37" 98% 0\0 CM,-i 511 93 Phenyl 7-F Benzoic acid 7-fluoro

- 2- et hyl 3- ( napht hal ene- 2- carbonyl) -1, 1- di oxo-2Hbenzo[e][1, 2]t hi azi n-4-

yl ester wWo2bio/@8f90\0 CM | O 505 94 Methyl 7-F Acetic acirdpZomloszsno

- 2-nmet hyl - 3- (napht hal ene- 2-car bonyl ) - 154- di oxo- 2H benzo[ e] [ 1, 2] t hi azi n- 4-
yl ester 5.46' 97% 0\0 CV (i D 448 95 Phenoxyneth yl 7-F Phenoxy-acetic acid
7-fluoro -2- nethyl-3-(napht hal ene-2- carbonyl)-1, 1-di oxo-2H

benzo[e][ 1, 2]thiazin-4-yl ester 5.89" 92%

Carbonic acid ethyl ester 1-[2-methyl-3- (naphthalene-
2-carbonyl)-1,1-dioxo-2H-benzo[e] [1,2] thiazin-4-yloxy] -
ethyl ester

(0]
//\\o/ﬂ\o/l\o 0

90000
s’N\\

7/,
0 %

5 The compound 1 (100 mg, 0.27 mmol) is dissolved in DMF
(1 mL) and then treated with ethyl 2-chloropropanoate
(110 ul, 0.82 mmol) in the presence of K,;COs (91 mg,
0.55 mmol). The reaction is heated in a sealed to 60°C
overnight and then the same amount of ethyl 2-
10 chloropropanoate is added and the reaction is stirred
for a further 24 hours. The medium is taken up into
ethyl acetate and then washed with water and with a
saturated NaCl solution. The organic phases are
combined, dried on sodium sulfate, filtered and
15 concentrated. The thereby obtained residue is purified
on a column of 12 g of silica (flow rate 12 mL/min,
gradient of 25 to 80% dichloromethane in heptane), in
order to obtain the compound 83 as a yellow syrup (100

mg; 76%).
20 HPLC: RT = 5.55 min, 97%

'"H NMR, dmso-ds, & (ppm) 0.94 (t, 3H); 1.25 (d, 3H);
2.94 (s, 3H); 3.80-3.93 (m, 2H); 5.99 (q, 1H); 7.65 (t,
1H); 7.73 (t, 1H); 7.85 (m, 1H); 7.90 (d, 2H); 7.97 (d,
1H); 8.01-8.11 (m, 4H); 8.69 (s, 1H).

25 Mass spectrum (ESI+): m/z 504 (MNa', 100%).



O\0O 0 LC) 540 96 4-Cil- phenoxyneth yl 7-F (4-Chloro-phenoxy)-acetic acid 7-
fluoro -2-nethyl-3-(napht hal ene- 2-carbonyl)-1, 1-di oxo-2H

benzo[ e] [Mo2ptdnioambn- 4-y1l ester 6.10" 93% 0\0 CO ,-i 57£CTWP2010/052609

2010/ 100139PCT/ EP2010/ 052609 80 Exanpl es, 97 to 104 The conpounds 97 to 104
wer e synt hesi zed according to the procedure used for preparing exanples 56
to 58 fromthe conpound 13, 15, or 17 and from correspondi ng al kyl 5

i odi des or sulfates. RL 0 0 11 "N ,S\, / \ 00 Ex.

Example 84

[2-Methyl-1,1-dioxo-4- (2-piperidin-1-yl-ethoxy)-1,2-
dihydro-2H-benzo[e] [1,2] thiazin-3-yl] -naphthalen-2-yl1-

methanone

Jo00®
S/N\\

// \\
5 © 0

The compound 1 (100 mg, 0.27 mmol) 1is dissolved in
methylethylketone (0.5 mL) and then treated with 1-(2-
chloroethyl)piperidine (252 mg, 1.37 mmol) in the
presence of Ky;CO; (159 mg, 0.96 mmol). The reaction is
10 heated to 80°C overnight. The medium is further taken
up with 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
15 on a 12 g silica column (flow rate 12 mL/min,
dichloromethane/MeOH/NH,OH 99/09/01), in order to
obtain the compound 84 as a yellow syrup (50 mg; 43%).

HPLC: RT = 4.17 min, 92%

'H NMR, dmso-ds, & (ppm): 1.21 (broad s, 6H); 1.99
20 (broad s, 4H); 2.19 (t, 2H); 2.98 (s, 3H); 3.72 (t,

2H); 7.64 (t, 1H); 7.72 (t, 1H); 7.83 (t, 1H); 7.90 (t,

1H); 7.97 (d, 1H); 8.01-8.11 (m, 5H); 8.66 (s, 1H).



Rl R2 Name of the conpounds HPLC YId . Mass MH7/MNH4+ 97 Ethyl 5-C1
(5-Chl oro-4-et hoxy-2-nmethyl 1, 1-di oxo-2H benzo[e][1, 2]thiazin
- 3-y1l) - napobtbal®or3a- yl met hanone 5.61' 97%0\0 ,-i ,-i 28c4/EPBo1BnsIBY9
(5-Chl or 0- 4- propoxy-2- nethyl-1,1-di ong 2H benzo[e] [ 1, 2] t hiazin

9

- 3-y1) - napht hal en- 2- yl met hanone 6. 02'

10

15

%0\0 .r .r 442 99 Met hyl

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

Examples 85 to 96

The compounds 85 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 dichloromethane in
the presence or triethylamine (6 eg.) and then treated
with wvarious acid chlorides (4 eg.) at 0°C. The
reaction mixtures are stirred for 2 hours at 0°C and
then at room temperature for 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 to 20% ethyl acetate in heptane),

in order to obtain the expected compounds.

R1

0]

o) 0
AN
R2
N
7N
0 o

7\

5-C1

Ex Yld

R1 R2 Name of the compounds HPLC

Mass
MH'/M
Na't

4-Chloro-benzoic acid 5-chloro-2-
5- |methyl-3- (naphthalene-2- 6.437
Cl |carbonyl)-1,1-dioxo-2H- 96%
benzo[e] [1,2]thiazin-4-yl ester

4_
85|chloropheny
1

29

o

555

86 |Cyclohexyl Cyclohexanecarboxylic acid 5- 6.50"[26

o

527




6- F (6- Fl uoro-4-nethoxy-2- nethyl-1, 1-di

0Xx0- 2H-benzo[e] [ 1, 2]t hi azin

- 3-y1) - napht hal en- 2-yl met hanone 5. 65" 93%0\0 .r Co 98 3 100 Ethyl 6-F
( 6- Fl uor owé-2etdmonyse 2- et hyl 1, 1-di  oxo- 2H- benzo[ e] [ 1, 2] t ricaziPR010/052609
- 3-y1l) - napht hal en- 2-yl net hanone 5.72' 97% 0\0 CV Co 29 4 101 Propyl 6-F
(6- Fl uor o- 4- propoxy-2- nethyl-1,1-di oxo-2H benzo[e][1,2]thiazin
- 3-y1) - napht hal en- 2-yl met hanone 5.92' 97% O\O0 |[iD Co 4 26 102 Methyl 7-F
5- |chloro-2-methyl-3- (naphthalene-2-1| 98%
Cl |carbonyl)-1,1-dioxo-2H-
benzo[e] [1,2]thiazin-4-yl ester
Benzoic acid 5-chloro-2-methyl-3-
5- |(naphthalene-2-carbonyl)-1,1- c.117 o
87 |Phenyl C1 |dioxo-2H-benzole] [1,2] thiazin-4- | 925 [02%[ 222
vl ester
A 4-Chloro-benzoic acid 6-fluoro-2-
6-F|methyl-3- (naphthalene-2- 6.307 o
88 ihloropheny carbonyl)-1,1-dioxo-2H- 99% 40%) 539
benzo[e] [1,2]thiazin-4-yl ester
Cyclohexanecarboxylic acid 6-
6-F|fluoro -2-methyl-3- (naphthalene- [6.30" o
89|Cyclohexyl 2-carbonyl)-1,1-dioxo-2H- 97% °o%) o1l
benzo[e] [1,2]thiazin-4-yl ester
Benzoic acid 6-fluoro -Z-methyl-
6-F|3- (naphthalene-2-carbonyl)-1,1- 5.90" o
90 |Phenyl dioxo-2H-benzo[e] [1,2]thiazin-4- | o9as [°0F] 20
vl ester
A 4-Chloro-benzoic acid 7-fluoro-2-
7-F[methyl-3- (naphthalene-2- 6.207 o
o1 ihloropheny carbonyl)-1,1-dioxo-2H- 98% 60%| 539
benzo[e] [1,2]thiazin-4-yl ester
Cyclohexanecarboxylic acid 7-
7-F|fluoro -2-methyl-3- (naphthalene- [6.37" o
92|Cyclohexyl 2-carbonyl)-1,1-dioxo-2H- 98% 19%] 511
benzo[e] [1,2]thiazin-4-yl ester
Benzoic acid 7-fluoro -Z-methyl-
7-F|3- (naphthalene-2-carbonyl)-1,1- 5.91" o
93 |Phenyl dioxo-2H-benzo[e] [1,2]thiazin-4- | 933 |©9%] °9°
vl ester
Acetic acid 7-fluoro -2-methyl-3-
7-F|(naphthalene-2-carbonyl)-1,1- 5.4¢6" o
94 Methyl dioxo-2H-benzo[e] [1,2]thiazin-4- | 975 |©2%| 448
vl ester
Phenoxy-acetic acid 7-fluoro -2-
95 Phenoxymeth | 7-F[methyl-3- (naphthalene-2- 5.89" 502| 540
vl carbonyl)-1,1-dioxo-2H- 92% °
benzo[e] [1,2]thiazin-4-yl ester
4-C1- (4-Chloro-phenoxy) —acetic acid 7-
7-F|fluoro -2-methyl-3- (naphthalene- [6.10" o
96 p?enoxymeth 2-carbonyl)-1,1-dioxo-2H- 93% 185 574
Y benzo[e] [1,2]thiazin-4-yl ester




(7-Fl uoro-4-nmet hoxy-2- nethyl-1,1-di oxo-2H benzo [e] [1,2] thiazin 5.56
97% 0\0 0 Cv 398 WO 2010/ 100139PCT/ EP2010/ 052609 81

- 3-y1) - napotbal®ot3a- yl met hanone 103 Ethyl 7-F PCT/EP2010/052609
(7-Fl uor o-4-et hoxy-2-nmet hyl 1, 1-di 0
oxo-2k+benzo[e][1,2]thiazin-3-y1)-napht§alen-2-ylnethanone 5.77" 95%0\0
412 104 Propyl 7-F (7-Fluoro-4-propoxy-2- nethyl-1,1-di

ox0- 2H benzo[e] [ 1, 2] thiazin -3-yl)-napht hal en-2-yl met hanone 5. 90

Examples 97 to 104

The compounds 97 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 iodides or sulfates.

R1
o7 o
AN
S _
s
//\\
O o
Y1ld| Mass
Ex. R1 R2 Name of the compounds HPLC MH* /MNHA4*
(5-Chloro-4-ethoxy-2-methyl-
5-c1 [1,1-di < el
97 Ethyl oxo-2H-benzo[e] [1,2]thiazin 57% 11% 428
-3-yl) —naphthalen-2-yl-
methanone
(5-Chloro-4-propoxy-2-
5-C1 |methyl-1,1-di € 0o
98 | Propyl oxo-2H-benzo[e] [1,2]thiazin 56% 44% 442
-3-yl) —naphthalen-2-yl-
methanone
(6-Fluoro-4-methoxy-2-
6-F [methyl-1,1-di 5 65
99 | Methyl oxo-2H-benzo[e] [1,2]thiazin 53% 34% 398
-3-yl) —naphthalen-2-yl-
methanone
(6-Fluoro—-4-ethoxy-2-methyl-
6-F |1,1-di < 700
100| Ethyl oxo-2H-benzo[e] [1,2]thiazin 570 52% 429
-3-yl) -naphthalen-2-yl- ’
methanone
(6-Fluoro-4-propoxy-2-
6-F [methyl-1,1-di 5 9o
101 ]| Propyl oxo-2H-benzo[e] [1,2]thiazin 579 56% 426
-3-yl) —naphthalen-2-yl-
methanone
(7-Fluoro-4-methoxy-2- 5 567
102 | Methyl 7-F  |methyl-1,1-di 57s |20% 398
oxo-2H-benzo[e] [1,2]thiazin




98% 0\0 CV LC) 426 Exanple 105

[ 7- Fl uor o- 2- net hyl - 3- (napht hal ene- 2- car bonyl)-1, 1-
di oxo- 2H-Wwenanf®)i3e, 2] t hi azi n- 4-yl oxy] -aceti c aci d 5net pylr/EPad10n536he
conpound 105 was synt hesi zed accordi ng kP the procedure used for preparing
exanple 67 fromthe 10 conpound 17 (1 g, 2.61 mol). The product is
obtained as a yellow syrup (810 ngy; 68%. HPLC. RI = 5.37 mn, 95% WO
2010/ 100139PCT/ EP2010/ 052609 82 Mass spectrum (ESI+): mz 456 (M+, 1009% .
Exanpl e 106 [ 7- Fl uoro-2- net hyl - 3- (napht hal ene-2-carbony1)-1, 1-
di oxo- 2H Qenzq[ e] [ 1, 2] t hi azi nN=4=-y})oxygphabetéc %acild Snethyl esfer 0 0 HO N
/"S\ 0 \Cl[_Thg conpoupd 106 vastkymisesi zed according tjo the procledure usd
for prepar|i ng |exanpl e| 68 from(?helworwpduathd:05 2-598hwy;| 1. 31 mol|). The
product i9g 10 [obtai nef a5 Ff RQeéi gyedipowder (262 ny; 459 .| HPLC | RT |= 4.92
mn, 97% NBSS |spebrium (ESI +)oxer Z1A4pz0 M| 1 2O0% 22 Examphes 107 to 109
-3-yl) —naphthalen-2-yl-
methanone
(7-Fluoro-4-propoxy-2-
7-F  |methyl-1,1-di

5.907

104 | Propyl oxo-2H-benzo[e] [1,2]thiazin 982 52% 426
-3-yl) —-naphthalen-2-yl- ’
methanone

Example 105

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

5 methyl ester

1o o
\\O

J090¢®
S/N\\

F A

The compound 105 was synthesized according to the

procedure used for ©preparing example 67 from the

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

HPLC: RT = 5.37 min, 95%

'"H NMR, dmso-d:, 5 (ppm): 2.95 (s, 3H); 3.40 (s, 3H);:
4.45 (s, 2H); 7.64 (t, 1H); 7.70 (t, 1H); 7.80 (dt,
15 1H); 7.91 (dd, 1H); 7.99-8.10 (m, 5H); 8.65 (s, 1H).



The conpounds 107 to 109 were synthesized according to 15 the procedure
used for preparing exanples 69 to 71 fromthe conpound 106 and the

corr esponstongioanozes. WO 2010/ 100139PCT/ EP2010/ 052609 @8T1/EP20a6/05RLR2 Nane
of the conmpounds HPLC Yl d . Mass Mt 10¢, 2-[7-Fl uoro-2-nethyl-3-

(napht hal ene- 2-car bony1) -1, 1- di oxo-2H bénzo[e][1, 2]thiazin-4-y

| oxy] - 1- pi peridi n-1-yl -et hanone 5.40" 91%0\0 .r ..s-.) 509 / N\

Mass spectrum (ESI+): m/z 456 (MH', 100%).

Example 106

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

5 methyl ester

0]

/M\V/O O
HO

\
lil.M N “li!"i]
F ~

%

0]

oA

The compound 106 was synthesized according to the

procedure wused for preparing example 68 from the

compound 105 (598 mg, 1.31 mmol). The product 1is
10 obtained as a beige powder (262 mg; 45%).

HPLC: RT = 4.92 min, 97%

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

Examples 107 to 109

The compounds 107 to 109 were synthesized according to
15 the procedure used for preparing examples 69 to 71 from

the compound 106 and the corresponding amines.



108 2-[7-Fluoro-2-nmethyl-3- (naphthal ene-2-carbonyl) -1, 1-
di oxo- 2H benzo[ e] [ 1, 2] t hi azi n-4- yl oxy] - 1- (4-net hyl - pi per azi n-1-
y1l) - et harwoeo®/10889 99% O\0 r--- s-.) 524 14/\-- \/ PCT/EP2010085509 \  NN- -\

\/- 83

Ex. NR; R, Name of the compounds HPLC Yld| Mass

2=-[7-Fluoro-2-methyl-3-
(naphthalene-2-carbonyl)-1,1- 5.40" o
107 % > dioxo-2H-benzo[e] [1,2]thiazin-4-y | o1 |®%%| 0%
loxy]-1-piperidin-1l-yl-ethanone
2=-[7-Fluoro-2-methyl-3-
/\ (naphthalene-2-carbonyl) -1, 1- 3.99
N N— :
__/

dioxo-2H-benzo[e] [1,2]thiazin-4- 992 7% 524

108
yloxy]-1-(4-methyl-piperazin-1-
yv1l)-ethanone
1-(4-Benzyl-piperazin-1-yl)-2-[7-

(ﬁﬁ\ fluoro-2-methyl-3- (naphthalene-2- 4357
109 | 7/ carbonyl) -1, 1-dioxo-2H- 5gs |69%| €00
benzole] [1,2]thiazin-4-yloxy]l- °
ethanone

* 'y NMR, dmso-d¢, Ex. 107: 1.09-1.14 (m, 4H); 1.31 (m, 2H);

5 2.87 (t, 2H); 2.95 (s, 3H); 3.05 (t, 2H); 4.41 (s, 2H); 7.64
(t, 1H); 7.72 (t, 1H); 7.79 (dt, 1H); 7.89 (dd, 1H); 7.99-
8.10 (m, 5H); 8.64 (s, 1H). Ex. 108: 1.86 (t, 2H); 1.92 (t,
2H); 1.96 (s, 3H); 2.92-2.95 (m, 5H); 3.05 (t, 2H); 4.44 (s,
2H); 7.64 (t, 1H); 7.72 (t, 1H); 7.79 (dt, 1H); 7.90 (dd,

10 1H); 7.98-8.10 (m, 5H); 8.64 (s, 1H). Ex. 109: 1.90 (broad
s, 2H); 1.97 (broad s, 2H); 2.92 (broad s, 2H); 2.95 (s,
3H); 3.09 (broad s, 2H); 3.22 (s, 2H); 4.43 (s, 2H); 7.16
(d, 2H); 7.21-7.31 (m, 3H); 7.64 (t, 1H); 7.72 (t, 1H); 7.80
(dt, 1H); 7.90 (dd, 1H); 7.98-8.09 (m, 5H); 8.64 (s, 1H).

15 Example 110




--/ 1-(4-Benzyl - pi perazin-1-yl1)-2-[7- fluoro-2-nethyl-3-(naphthal ene- 2-
carbonyl) -1, 1-di oxo-2H benzo[e][1, 2]t hi azi n-4-yl oxy]- ethanone 4.35" 98%
0\0 CS) IwOrofid@013911-1 NVR, dnso-d6, Ex.107: 1.09-1.14pCmEbb)io/oi2684
(m2H); 5 2.87 (t, 2H); 2.95 (s, 3H); 3.Q» (t, 2H); 4.41(s, 2H);7.64 (t,

1H);

10

15

20

Benzenesulfonic acid 7-fluoro-2-methyl-3- (naphthalene-
2-carbonyl)-1,1-dioxo-2H-benzo[e] [1,2] thiazin-4-y1

ester

//\
O\

The compound 17 (200 mg, 0.52 mmol) 1is dissolved in
dichloromethane (2 mL) and then treated at 0°C with
benzene sulfonyl chloride (67 pl, 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 magnesium
sulfate, filtered and concentrated. The thereby
obtained residue is purified on a column of 12 g of
silica (flow rate 12 mL/min, gradient of 20 to 50%
dichloromethane in heptane), in order to obtain the

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

HPLC: RT = 5.72 min, 94%

'H NMR, dmso-ds, & (ppm): 2.98 (s, 3H); 7.40 (t, 2H):
7.54-7.61 (m, 4H); 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 (MNH,', 100%).



7.72 (t, 1H);7.79 (dt, 1H); 7.89 (dd,1H);7.99- 8.10 (m 5H); 8.64 (s, 1H).
Ex. 108: 1.86 (t,2H); 1.92(t, 2H):; 1.96 (s, 3H); 2.92-2.95 (m 5H); 3.05
(t,2H); 4wé40m/1002b); 7.64 PCT/EP2010/052609

&5

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

5 chlorides.

o o)
O ) OO
N
R1 s7

7
S

Y1ld| Mass

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

Benzenesulfonic acid 2-
methyl-3- (naphthalene-2- 5 597
111 H H carbonyl) -1, 1-dioxo-2H- 59% 71% 506
benzole] [1,2]thiazin-4-y1

ester
4-Chloro-benzenesulfonic
acid 2-methyl-3-
(naphthalene-2-carbonyl) - 5.84"
1,1-dioxo-2H- 99%
benzole] [1,2]thiazin-4-y1
ester
4-Methyl-benzenesulfonic
acid 2-methyl-3-
(naphthalene-2-carbonyl) - 5.74"
1,1-dioxo-2H- 99%
benzole] [1,2]thiazin-4-y1
ester
4-Cyano-benzenesulfonic acid
2-methyl-3- (naphthalene-2- 5 507
114 H CN carbonyl) -1, 1-dioxo-2H- 59% 89
benzole] [1,2]thiazin-4-y1

ester
4-Chloro-benzenesulfonic
acid 7-fluorc-Z2-methyl-3- 5 967 559
115 F Ccl (naphthalene-2-carbonyl) - 56% 55 £50
1,1-dioxo-2H-benzole] [1, 2]

thiazin-4-yl ester

112 H Cl 94% 540

113 H Me 93

o

520

o

531

o




t, 1H); 7.72(t, 1H; 7.79 (dt, 1H);7.90(dd, 10 1H); 7.98-8.10 (m 5H);
.64 (s, 1H). Ex. 109:1.90 (broad s, 2H); 1.97 (broad s, 2H); 2.92 (broad
, 2H); 2v020{o0083bl) ; 3.09 (broad s, 2H); 3.22 (s, 2H); réTAP2q18/058b) ; 7. 16
d, 2H); 7.21-7.31 (m 3H); 7.64 (t, 1H, 7.72 (t, 1H); 7.80 (dt, 1H); 7.90
dd, 1H); 7.98-8.09 (m 5H); 8.64 (s, 1H). 15Exanple 110 WO

2010/ 100139PCT/ EP2010/ 052609 84 Benzenesul fonic acid 7-fl uoro-2-nethyl - 3-
(napht hal ene- 2-carbonyl) -1, 1-di oxo-2H benzo [e] [1,2] thiazin-4-yl ester
FN ,SO0/_\\OS5 The conpound 17 (200 ng, 0.52 mmol) is dissolved in

di chl orongt harfe (2 nlL) and thén'ttedtédnaen®@T Mionhcbenzjene sul f onyl
chloride (|67 pl, 0.52|mvl) ilacihe/ priesepce oftPBI3R-( 145 pdg, [L. 04 nMmplg) .
The reacti|dd6s sfirred Feom|0GrB-hegenet enpereruie—f or 45%@U'%9%a|nd 560
1,1-dioxo-2H-benzole] [1, 2]
thiazin-4-yl ester
4-Cyano-benzenesulfonic acid
7-fluoro-Z2-methyl-3- ,

117 F CN (naphthalene-2-carbonyl) - 5532 56 géi
1,1-dioxo-2H-benzole] [1, 2]

thiazin-4-yl ester

—~~un 00—

o

Example 118

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

OH O

|Ili: ) llliilllil

N
7N

The compound 17 (200 mg, 0.52 mmol) 1is dissolved in
DMSO (2 mL) in the presence of K;CO; (144 mg, 1.04 mmol)
and then treated at room temperature with piperidine
10 (154 pl, 1.56 mmol). The reaction 1is stirred at 100°C
for 20 hours and then the medium is taken up in ethyl
acetate and washed with water and with a saturated NaCl
solution. The organic phases are combined, dried on
magnesium sulfate, filtered and concentrated. The
15 thereby obtained residue is purified on a column of 12
g of silica (flow rate 12 mL/min, gradient of 0 to 50%
ethyl acetate in heptane) in order to obtain the

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



10 then the nediumis taken up in dichloronethane and washed with water and
with a saturated NaCl sol ution. The organi c phases are conbined, dried on
magnesi unweubfoatel39f i | t ered and concentrated. The ther elpgTare@ionsmos esi due
is purified on a colum of 12 g of 15 sgbica (flowrate 12 nl/mn, gradient
of 20 to 50% di chl oronet hane i n hept ane?, in order to obtain the conpound
110 as a creamcol ored powder (177 ng; 659 . HPLC. R = 5.72 mn, 94%

| H NVR, dnso-d6, 6 (ppm: 2.98 (s, 3H); 7.40 (t, 2H); 207.54-7.61 (m 4H);
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 spegiUmrTES] 4) 39ma io4bdeMNHA+, 100% . WO

2010/ 100139PCT/ EP2010/ 052609 85 Exanples 111 to 117 The conpounds 111 to
117 were synthesized according to the procedure used for preparing exanple

110 fromthe,go und 1 or d t he cor £ ondi ng_sulfonyl ch orldes
Ex. Rl R2 Nand OF t’hemcsc())n’géﬂné TR vila 64 NHe 7 §L2112H%

Benzenesul f onifd ;jaci b 2- (lmetdyl s3- 4fnapt.ial ete- 2LHear BoAyl )(4d, 1-1di)oxo- 2H
benzo[e] [ 1, 2kt Hisazi A~ yl, ester 9. 2% 9% Q49,56 ok12(q, 1m); s.09-

5 8.11 (m, 3H),; 8.62 (s, 1H).
Mass spectrum (ESI+): m/z 449 (MH', 100%).

Examples 119 to 121

The compounds 119 to 121 were synthesized according to
the procedure used for preparing example 118 from the

10 compound 17 and the corresponding amines.

O ) OO
N
s ™™

P N
AN
O

Ex. NR,R, Name of the HPLC Yld Niass
compounds . MH*/M-H
(7-Dimethylamino-4-
hydroxy-2-methyl-1,1-
dioxo-2H- 5.86"
119 NHMe: benzole] [1,2]thiazin- | 100% |°°
3-yl)-naphthalen-2-yl-
methanone
(4-Hydroxy-2-methyl-7-
pyrrolidin-1-y1-1,1-

N dioxo-2H- 6.187 .
0 Kiii} benzo[e] [1,2]thiazin- 100% 13% 435

3-yl)-naphthalen-2-yl-
methanone

/\ [4-Hydroxy-2-methyl-7- ,
121 N N|[(4-phenyl-piperazin-1- 6.18
\_/ |y1)-1, 1-dioxo-2H-

o

409

93

o

524




H d 4-Chl oro-benzenesul fonic acid 2-nethyl -3- (naphthal ene-2-carbonyl) -

1, 1-di oxo-2H benzo[e][1,2]thiazin-4-yl ester 5.84" 99%0\0 540 113 H Me
4- Met hyl -wwenasm@ewsbf oni ¢ aci d 2- et hyl - 3( napht hal ene- 2- earErpy)52609

1, 1-di oxo-2H benzo[e][1, 2]t hi azi n-4-yleester 5.74 99% 0\ 0Co 520 114 H CN
4- Cyano- benzenesul fonic acid 2-nethyl - 3-

(napht hal ene- 2- car bonyl ) -1, 1-di oxo- 2H benzo[e][ 1, 2]thiazin-4-yl ester
5.50" 99% 0\0 CO 531 115 F d 4-Chl oro-benzenesul fonic acid
7-fluoro-2-nethyl-3- (naphthal ene-2-carbonyl)1, 1-di oxo-2H benzo[e][1, 2]

thi azin-4-y1 estler 5.96' 96%@n@oQCs]l [1,2]thiazin-
3-yl]-naphthalen-2-yl-
methanone

Example 122

(7-tertButyl-4-hydroxy-2-methyl-1,1-dioxo-2H-
benzo[e] [1,2] thiazin-3-y1l) (naphthalen-2-yl)methanone

The compound 122 was synthesized from 2-methyl-5-

tertbutylbenzenesulfonyl chloride according to the same

sequence of steps involved in preparing the compound

17. The compound is obtained as a yellow solid with an
10  overall yield of 10%.

HPLC: RT = 6.33 min, 95%

'"H NMR, dmso-d:, 5 (ppm): 1.38 (s, 9H); 2.65 (s, 3H);:
7.66 (t, 1H); 7.72 (t, 1H); 7.88 (s, 1H); 8.05 (d, 2H);:
§.12-8.17 (m, 4H); 8.65 (s, 1H); 15.69 (s, 1H, exch).

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

Examples 123 to 130




Co 558 580 WO 2010/100139PCT/ EP2010/ 052609 86 116 F Me

4- Met hyl - benzenesul fonic acid 7-fl uoro-2-nethyl - 3-

(napht halwoesfywersbonyl ) - 1, 1-di oxo- 2H benzo[e] [ 1, 2] t hipazipr26opizeest er
5.88" 97%O0\o 0-1 Li) 538 560 117 F CN 45Cyano- benzenesul fonic acid
7-fluoro-2-nethyl -3- (naphthal ene-2-carbonyl)- 1, 1-di oxo-2H benzo[e][1, 2]
thiazin-4-yl ester 5.59 97% 0\o | _O Li) 549 571 Exanple 118

(4- Hydr oxy-2-met hyl-7-pi peridin-1-y1-1, 1-di oxo-2H -
benzo[e][1,2]thiazin-3-y1)-naphtha|en-2-x£ﬁneghanone OH 0

N Ar

N

R2 sl TR1
7\

O o

The compounds 123 to 130 were synthesized from
saccharine and from corresponding 2-bromo-1-
arylethanones according to the same sequence of steps

5 described for preparing the compound 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.| Rl | R2 Ar Name of the compounds | HPLC |Y1d.'| mu*/M-
H
(4-hydroxy-2-methyl-1,1-
3,4- dioxo-2H- ,
123 | Me H | dichlorophe [benzo[e][1l,2]thiazin-3- 5'8§ 60% 382 &
99% 384
nyl vl) (3,4~
dichlorophenyl)methanone
(4-hydroxy-2-ethyl-1,1-
3,4- dioxo-2H- ,
124 | Et H | dichlorophe [benzo[e][1l,2]thiazin-3- 6'OZ 64% 396 &
99% 398
nyl vl) (3,4~
dichlorophenyl)methanone
(4-hydroxy-2-methyl-1,1-
dioxo-2H- ,
125| me | B |POPIOTNEANT hensote] 11, 2)thiazin-3- | 700" | 68% | 356
Y yl) (benzofuran-2- )
vl)methanone
(4-hydroxy-2-ethyl-1,1-
dioxo-2H- ,
126 Bt | 1 |PSMTNEN bensotel 11, 21thiazin-3- | 7508 | 635 | 370
Y yl) (benzofuran-2- )
vl)methanone
(4-Hydroxy-2-methyl-1,1-
5,6,7,8- dioxo-2H-
tetrahydro- |benzole] [1,2]thiazin-3- 0.047 o
127 e i naphthalen-|yl)-(5,6,7,8-tetrahydro- 100% 60% 370
2-y1 naphthalen-2-vyl) -
methanone




NO"0O5 The conpound 17 (200 ng, 0.52 mmol) is dissolved in DVBO (2 i)
the presence of K2CO3 (144 ny, 1.04 mmol) and then treated at room
t enper at we 20idrtvobperi dine 10 (154 pl, 1.56 mmol ). Theprcearoonsicsy stirred

at 100C for

are conbi ned, dried on nagnesium sul f at e,

in

20 hours and then the mediugpis taken up in ethyl acetate and
washed with water and with a saturated Cl solution. The organic phases

t hereby obtained residue is purified on a colum of 12 g of silica (flow

obtain
2010/ 10

(ppm:
7.34 (d

(m 3H
119 to

pr ocedu
corresp
HPLC VI

filtered and concentrated. The 15

rate 12 mi/mn, gradient of 0 to 50% ethyl acetate in heptane) in order to
Fhe ¢onpdund [118. as8a@8yel | oWvdonder2(22hyg; 19159 . WQ
D139PCT/ BEP201/0¢ 9526691 8Y |[HRIxC- 2R+ = 6.39 nin, 96% 1H NVR, dphso-d6| 6
L. 64| (brqad s| 6H)S02. 63{snzo3H) |1 ¥ Bhighivad s, | 4H)¢- [7. 22 (d, 1H);
128 HMe 7. 65-[7. 707 (P 2H|Y1)7.G65( 8, 8-19tragedBy{d| (1H) ;| 8009 58611
8.62 (9, 1Htevadgdspectrum CESEWabudre-449 (M+, 100% . Exanpl ¢s
121 The cojmpitds1¢19 |rapht2elaere By m hesi zed| accorfding o the
re used flor pLepa?Thb ex#dRHenP18 fromthe 10 cohpound 17 and the
bndi ng arfi nesl OH 0 RIRPN-FLuogogd gnEko*NRIR2 Nanme of| t he ponpounds
1 . Mass |bi | gm Pi 6/ 113 NNE%ﬂWdfirl‘glOXO‘2H‘ , ’
tetrahydro- |benzole] [1,2]thiazin-3- .14 o
129 Me F naphthalen-|yl)-(5,6,7,8-tetrahydro- 95% 68% 386
2-y1 naphthalen-2-vyl) -
methanone
5,5,8,8- (7-Fluoro-4-hydroxy-2-
tetramethyl [methyl-1,1-dioxo-2H-
-5, 06, benzole] [1,2]thiazin-3- 6.757
130 | Me F 7, 8- y1)-(5,5,8,8-tetramethyl- 539 80% 442
tetrahydro-|5,6,7,8-tetrahydro- )
naphthalen- |[naphthalen-2-yl) -
2-y1 methanone
! Overall yield for the 3 steps.
g NMR, dmso-d¢, Ex. 123: 2.68 (s, 3H); 7.95 (d, 1H); 7.98-
8.00 (m, 4H); 8.16 (d, 1H); 8.19-8.21 (m, 1H); 14.93 (s, 1H,
exch). Ex. 124: 0.55 (t, 3H); 3.16 (g, 2H); 7.92 (d, 1H);
5 7.97-7.98 (m, 4H); 8.16 (d, 1H); 8.19-8.20 (m, 1H); 14.77
(s, 1H, exch). Ex. 125: 2.98 (s, 3H); 7.43 (t, 1H); 7.62
(dt, 1H); 7.80 (d, 1H); 7.99-8.04 (m, 4H); 8.20 (se, 1H);
8.34 (s, 1H); 15.56 (se, exch., 1H). Ex. 126: 0.67 (t, 3H);
3.57 (g, 2H); 7.43 (t, 1H); 7.63 (dt, 1H); 7.80 (d, 1H):;
10 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); 2.81 (s,
4H) ; 7.30 (d, 1H); 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); 2.64 (s, 3H); 7.58 (d, 1H); 7.78 (d, 1H); 7.98
15 (m, 3H); 8.18-8.21 (m, 1H); 8.25 (d, 1H); 15.62 (s, 1lH). EX.
129: 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). Ex. 130: 1.28 (d, 12H); 1.69 (s, 4H); 2.65 (s, 3H):;
7.51 (4, 1H); 7.66 (d, 1H); 7.88 (m, 2H); 8.08 (broad s,
20 1H); 8.21 (g, 1H); 15.65 (s, 1H).



(7-Di met hyl am no-4- hydroxy-2-nethyl-1,1- di oxo-2H benzo[e][1, 2]thiazin-
3-y1) - napht hal en- 2-yl net hanone 5.86" 100% O\o Li) Co 409 120 r;

(4- Hydr oxwe2eroetobngb- 7- pyrrolidin-1-yl1-1, 1- di oxo-2H beozapedfobsidhs hi azi n-
3-y1) - napht hal en- 2-yl net hanone 6.18" 10§ 0\o Co c-1 435 121

[ 4- Hydr oxy- 2- et hyl - 7- (4-phenyl - pi perazin-1- yl)-1, 1-di oxo-2H 6.18 94%
O\lo Co CS) 524 [/IP

Examples 131 to 143

OH O
N R1
N
>s{ TRz
7\
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 8 (R2 = Et).

. R1 R2 Name of the compounds | HPLC (Yld.!| wMH'

(2,3-Dihydro-benzofuran-

5-yl)-(4-hydroxy-2-
methyl-1,1-dioxo-1,2- 5.59
131 I(T:::I:§> Mo lainydro-2m- ogs | 24°% | 3°8
© benzo[e] [1,2]thiazin-3-

v1l)-methanone
(2,3-Dihydro-benzofuran-

5-yl)-(4-hydroxy-2-ethyl- 5 757
132 Et 1,1-dioxo-1,2-dihydro-2H- 589 23 372
o benzo[e] [1,2]thiazin-3- °

v1l)-methanone
Benzo[1l,3]dioxol-5-yl1- (4-
o hydroxy-2-
methyl-1,1-dioxo-1,2- 5.50
133 > Me  l4inydro-2H- 993
benzole] [1,2]thiazin-3-
v1l)-methanone
Benzo[1l,3]dioxol-5-yl1- (4-
o hydroxy-2-
ethyl-1,1-dioxo-1,2- 5.66"
134 > Et  ldihydro-28- 975
benzole] [1,2]thiazin-3-
v1l)-methanone
(2,3-Dihydro-
benzo[l,4]dioxin-6-yl)

0 - (4-hydroxy-2-methyl-1,1- 5 537
135 j Me |dioxo-1,2- 237 ass | 374
o) dihydro-2H- °

benzole] [1,2]thiazin-3-
v1l)-methanone

o

o

~

34% 360

34

o

374

o




88 benzo[e] [1, 2] t hi azi n-

Exanpl e 122

3-y1] - napht hal en- 2-yl -

(7-tertButyl-4-hydroxy-2-nethyl-1, 1-di oxo-
[ 1, 2] t hi agDreBywa)39( napht hal en- 2-yl ) net hanone OH 0

92

net hanone
2H benzo[ €]
PCT/EP2010/052609

136

Et

o o)
/

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

- (4-hydroxy-2-ethyl-1,1-
dioxo-1,2-

dihydro-2H-

benzole] [1,2]thiazin-3-
v1l)-methanone

42%

388

137

Me

Benzo [b]lthiophen-5-y1- (4-
hydroxy-2-
methyl-1,1-dioxo-1,2-
dihydro-2H-

benzole] [1,2]thiazin-3-
v1l)-methanone

w
w
&)

~

31%

372

138

Me

E

Benzofuran-5-yl- (4-
hydroxy-2-methyl-1,1-
dioxo-1,2- dihydro-2H-
benzole] [1,2]thiazin-3-
v1l)-methanone

36%

356

139

ZVZ

Me

(4-Hydroxy-2-methyl-1,1-
dioxo-1,2-dihydro-2H-
benzole] [1,2]thiazin-3-
yl)-(l-methyl-1H-
benzoimidazol-5-vyl) -
methanone

ul
o

370

140

Me

Benzo [b]lthiophen-2-y1- (4-
hydroxy-2-
methyl-1,1-dioxo-1,2-
dihydro-2H-

benzole] [1,2]thiazin-3-
v1l)-methanone

48

o

372

141

Me

(4-tert-Butyl-phenyl) - (4-
hydroxy-2-
methyl-1,1-dioxo-1,2-
dihydro-2H-

benzole] [1,2]thiazin-3-
v1l)-methanone

6.977
99%™"

32

o

372

142

Me

(3-Bromo-phenyl) - (4-
hydroxy-2-methyl-1,1-
dioxo-1,2-dihydro-2H-
benzole] [1,2]thiazin-3-
v1l)-methanone

6.477
99%™"

57

o

394/39
6

143

Me

308/218).

3-(4-Hydroxy-2-methyl-
1,1-dioxo-1,2-dihydro-2H-
benzo[e] [1,2]thiazine -3-
carbonyl)-benzonitrile

5.84"
93%™"

37%

358

! Overall yield for the 3 steps.




The compound 122 was synthesized from 2-net hyl-5- tertbutyl benzenesul f onyl
chloride according to the sane sequence of steps involved in preparing the
conpound W@.20im@oonpound i s obtai ned as a yel |l ow sol i d pertEP2@0/035800Vver al |
yield of 10% HPLC. RT = 6.33 mn, 95% H NWR, dnso-d6, 6 (ppm): 1.38 (s,
9H); 2.65 (s, 3H); 7.66 (t, 1H); 7.72 (t7 1H); 7.88 (s, 1H); 8.05 (d, 2H);
8.12-8.17 (m 4H); 8.65 (s, 1H); 15.69 (s, 1H, exch). 15Mass spectrum
(ESI+): mz 422 (M#, 100% . Exanples 123 to 130 WO

2010/ 100139PCT/ EP2010/ 052609 89 OH O The conpounds 123 to 130 were

synt hesi zed fraom@aaechardoneandt.r ongpr respondi Nnggy bromy I, abyl et hagones
according to the_sane_sequence of "steps 5 described for preparing the
conpound 1 (f'&r 2337 125 27 18hd 128)” FP8mEhe’toipdiind 58 E{db’r %QOZ? and
126) and fromdathelapppeumtgl2o( far 189; and. AB0)s, BEx., BkcRP. Abx Narmg2:0f the

compounds HPLC ¥l d. 1 VBSS ;MpLM - Br, 123 M 5 50 (0 ony; 4,60 (£, 2m);
5 7.00 (d, 1H); 7.94-7.98 (m, 4H); 8.03 (d, 1H); 8.17-8.19 (m,
1H); 15.77 (s, 1H, exch). Ex. 133: 2.69 (s, 3H); 6.21 (s,

2H); 7.19 (4, 1H); 7.56 (d, 1H); 7.82 (dd, 1H); 7.96-7.99

(m, 3H); 8.18-8.20 (m, 1H); 15.66 (s, 1H, exch). Ex. 134:

0.56 (t, 3H); 3.18 (g, 2H); 6.20 (s, 2H); 7.18 (d, 1H); 7.53

10 (d, 1H); 7.77 (dd, 1H); 7.94-7.96 (m, 3H); 8.17-8.19 (m,
1H); 15.39 (s, 1H, exch). Ex. 135: 0.55 (t, 3H); 3.18 (g,

2H); 4.33 (t, 2H); 4.37 (t, 2H); 7.09 (d, 1H); 7.64 (d, 1H);
7.67 (dd, 1H); 7.94-7.96 (m, 3H); 8.17-8.19 (m, 1H); 15.55

(s, 1H, exch). Ex. 136: 0.55 (t, 3H); 3.18 (g, 2H); 4.33 (&,

15 2H); 4.37 (t, 2H); 7.09 (d, 1H); 7.64 (d, 1H); 7.67 (dd,
1H); 7.94-7.96 (m, 3H); 8.17-8.19 (m, 1H); 15.55 (s, 1H,
exch). Ex. lél: 2.65 (s, 3H); 7.69 (d, 1H); 7.96 (d, 1H);
7.98-8.00 (m, 3H); 8.07 (d, 1H); 8.21-8.23 (m, 1H); 8.28 (d,

1H); 8.60 (s, 1H); 15.69 (s, 1H, exch). Ex. 138: 2.64 (s,

20 3H); 7.22 (d, 1H); 7.86 (d, 1H); 7.98-8.00 (m, 3H); 8.09
(dd, 1H); 8.19 (4, 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); 8.52 (s,

1H); 8.52 (s, 1H); 15.87 (s, 1H, exch). Ex. 140: 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. 141:
1.34 (s, 9H), 2.66 (s, 3H); 7.66 (d, 2H); 7.98-8.00 (m, 3H);
8.06 (d, 2H); 8.18-8.21 (m, 1H); 15.71 (s, 1H, exch). Ex.
142: 2.65 (s, 3H); 7.60 (t, 1H); 7.90 (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, 3H); 7.84 (t, 1H); 7.95-8.00 (m, 3H);
8.15-8.21 (m, 2H); 8.28-8.31 (m , 2H); 14.86 (broad s, 1H,

exch) .

" XBridge column



H 3, 4- dichl orophe nyl (4-hydroxy-2-nmethyl-1,1- dioxo-2H

benzo[e][ 1, 2]thiazin-3- yl) (3,4- dichlorophenyl)nethanone 5.88 99%0 \ 0
CD | _O 38R0&038o0184 Et H 3, 4- dichl orophe nyl (4-hydropgrdpediopbzedy 1-

di oxo-2H benzo[e][1, 2]t hiazin-3- yl) (§44- di chl or ophenyl ) net hanone 6. 07"
99% 0 \ O .r ..s-.) 396& 398 125 Me

Examples 144 to 146

OH O
AN R1
S/N\
7\
O o

The compounds 144 to 146 were synthesized from
saccharine and from the <corresponding 2-bromo-1-
5 arylethanones according to the same sequence of steps

described for the preparation of the compound 1.

The 2-bromo-l-arylethanones were prepared by
bromination of the corresponding arhylethanones,
according to the procedure described for preparing the
10 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. Trifluoroacetic acid
(1.5 mL, 16.9 mmol) is added followed by pyridinium
tribromide (6.5 g, 20.2 mmol). The solution turns
15 wvermilion red and a white ©precipitate gradually
appears. After three hours 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 is washed with 40 mL of a
20 saturated CuSO: solution, 40 mL of a saturated NaCl
solution, and then dried on magnesium sulfate, filtered
and concentrated under reduced pressure. The residue is
purified on a column of 130 of silica with a gradient
of 0% to 5% ethyl acetate in heptane in order to obtain
25 two batches of 2-bromo-1-(3,4-dimethyl-phenyl)-ethanone
(144A, 57%).

Batch 1: 1.25 g; HPLC: RT = 4.90 min, 90%.



H benzof ur an-

| _O 356 16 2&t0/ii3e@nzof ur an-

2-y1 (4-hydroxy-2-nethyl-1,1- dioxo-2H
benzo[e][1, 2]thiazin-3- yl) (benzofuran-2- yl)nethanone 5. 31"

99% 0 \ 0 CO
2-y1l (4-hydroxy- 2-ethyl - 1, PcTdiPOXIO/RId09

benzo[e][1, 2]thiazin-3- yl) (benzofuranyg2- yl)nethanone 5.54' 99% 0 \ 0 Co
| O 370 127 Me H 5,6, 7, 8- tetrahydro- naphthalen- 2-y1
(4- Hydr oxy-2-nethyl -1, 1- di oxo-2H

Batch 2: 1.90 g; HPLC: RT = 4.90 min, 70%.

Ex R1 Name of the compounds HPLC |Yld.'| MH+
(3,4-Dimethyl-phenyl) - (4-hydroxy-
2-methyl-1,1-dioxo-1,2-dihydro-2H- | 5.62' o

144 /a[:j:: benzo[e] [1,2]thiazin-3-yl)- 99y | 7% | 3%
methanone

g (4-Hydroxy-2-methyl-1,1-dioxo-1,2-
dihydro-2H-benzo[e] [1,2]thiazin-3- | 6.56" o

145 ’(I::]/L<F yl)-(3-trifluoromethyl-phenyl) - 99%™" 23% 384
methanone
(4-Hydroxy-2-methyl-1,1-dioxo-1,2-
dihydro-2H-benzo[e] [1,2]thiazin-3- | 6.64" o

146 /ﬁ::1j<i y1l)- (4-trifluoromethyl-phenyl) - 995 | 7% 384

F methanone

! Overall yield for the 4 steps.

“ 'H NMR, dmso-ds, Ex. 144: 2.33 (s, 3H); 2.34 (s, 3H); 2.63

(s, 3H); 7.40 (d, 1H); 7.82 (s, 1H); 7.90 (d, 1H); 7.98-8.00
5 (m, 3H); 8.18-8.21 (m, 1H); 15.73 (s, 1lH, exch). Ex. 145:

2.65 (s, 3H); 7.89 (t, 1H); 8.00-8.01 (m, 3H); 8.08 (d, 1H);

8.20-8.22 (m, 1H); 8.30 (broad s, 2H) , 15.00 (broad s, 1H,

exch). 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 7 xBridge column.

Example 147

Adamantan-2-yl- (4-hydroxy-2-methyl-1,1-dioxo-1,2-

dihydro-2H-benzo[e] [1,2] thiazin-3-yl) -methanone




benzo[e][1, 2]thiazin-3- yl)-(5,6,7,8-tetrahydro-

met hanone 6. 04'

napht hal en- 2-y1) -
100% 0 \ 0 CDI1_O 370 WD 2010/100139PCT/ EP2010/ 052609 90

128 Me Hwo%pBy@e13vet r amet hyl

-5,6, 7,8- tetrahydro-

napbterb@n/sdoy 1

(4- Hydroxy-2-met hyl -1, 1- di oxo-2H benzg& e][1, 2]t hi azi n- 3-
y

yl)-(5,5,8,8-tetranmethyl- 5,6,7,8-tetra

dr onapht hal en- 2-y1) -

net hanone

6.66' 100% 0\0 C) r--- 426 129 Me
OH 0O
A
N
7~
i
o

10

15

20

Example 147A - Adamantane-2-carbonitrile.

Adamantanone (2.5 g, 16.6 mmol) is dissolved under an
nitrogen atmosphere under 58 mL of 1,2-dimethoxyethane
(DME) in the presence of ethanol (1.7 mL) and of TosMIC
(4.22 g, 21.6 mmol). The reaction medium is cooled with
an ice bath. (5.72 g, 51 mmol)

while maintaining the temperature of

Potassium tert-butylate
is slowly added,
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
The reaction medium is filtered
rinsed with DME. The

The thereby obtained residue

continued for 2 hours.

and the white precipitate 1is

filtrate is concentrated.

is purified on silica (5% ethyl acetate in heptane), in

order to obtain the compound 147A as a white solid
(2.38 g, 88%).

'H NMR, dmso-ds, & (ppm): 1.65-1.95 (m, 12 H); 2.07
(broad s, 2H); 3.14 (broad s, 1H).

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

Example 147B - l-Adamantan-2-yl-ethanone.




F 5,6,7,8- tetrahydro- naphthal en- 2-yl1 (7-Fl uoro-4-hydroxy-2-

nmet hy1l-1, 1- di oxo- 2Hbenzo[e] [ 1, 2]t hiazin-3- y1)-(5,6,7, 8-tetrahydro-

napht hal ewe2eylpe13aet hanone 6. 14' 95% 0\0 CO | _O 386 10TMP20i0D55508, 8-
tetramethyl -5,6, 7,8- tetrahydro- naphbgal en- 2-yl (7-Fluoro-4-hydroxy-2-
met hyl-1, 1- di oxo- 2Hbenzo[e] [ 1, 2] thi azin-3- yl1)-(5,5,8, 8-tetranet hyl -

5,6, 7, 8-tetrahydronapht hal en-2-y1)- nethanone 6.75 93% 0\0 CD CO 442

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 /
Et,0, 43 mmol) is added dropwise while maintaining the
5 reaction medium between 5°C and 12°C. As soon as the
addition 1s finished, the cold bath is removed and
stirring is continues for 30 minutes at room
temperature. The reaction medium is then neutralized
with 46 ml of water. The organic phase is recovered,
10 dried on magnesium sulfate, dried and concentrated
under reduced pressure. The residue 1is taken up in 28
mL of acetone and 28 mL of 6N HCIl, and then refluxed
for heating for 80 minutes. The acetone 1is then
evaporated and the residual aqueous phase is extracted
15 twice with ethyl acetate. The organic phases are
combined, dried on magnesium sulfate, filtered and
concentrated. The thereby obtained residue is purified
on a column of 90 g of silica (32 mL / min, 6% ethyl
acetate in heptane), in order to obtain the compound
20 147B as a yellow solid (3.66 g, 71%).

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

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

25 Example 147C - l1-Adamantan-2-yl-2-bromo-ethanone.

The compound 147B (500 mg, 2.8 mmol) 1is dissolved in
8.6 mL of methanol under a nitrogen atmosphere, and
then cooled to 0°C. Bromine (151 pl, 2.94 mmol) 1is
slowly added. The reaction medium is stirred for 1h

30 40min at 0°C and then neutralized with water and



10verall yield for the 3 steps. 5 * 1H NVR, 8.00(m exch).Ex. 7.97-7.98
dnso-d6, Ex. 4H);8.16 124:0.55 123:2.68(s,3H);7.95(d, 1H); 7.98- 1H, 1H);
14. 77 WO,201)1081389- 8. 21(m 1H) ; 14. 93(s, (t, 3H); 3. 16( g, 2ErEP208/082609
8.16(d, 1H); 8. 19-8. 20(m 1H); (m4H); 08 (s, 1H, exch).Ex. 125:2.98(s, 3H);
7.43(t,1H); 7.62 (dt,1H); 7.80(d,

extracted twice with ethyl acetate. The organic phases
are combined, dried on magnesium sulfate, filtered and
concentrated. The thereby obtained residue is purified
on a column of 35 g of silica (20 mL / min, gradient of

5 0% to 15% ethyl acetate in heptane in 25 minutes), in
order to obtain the compound 147C (1.37 g, 85%).

'"H NMR, dmso-ds, (ppm) ¢ 1.5-1.6 (m, 2H); 1.65-1.90 (m,
10H); 2.38 (broad s, 2H); 2.86 (broad s, 1H); 4.45 (s,

2H) .

10 Example 147 - Adamantan-2-yl-(4-hydroxy-2-methyl-1,1-
dioxo-1,2-dihydro-2H-benzo[e] [1,2]thiazin-3-y1) -
methanone.

The compound 147 was synthesized from saccharin and
from the compound 147C according to the same seguence
15 of steps described for preparing the compound 1 with a

yield of 11% for the three steps.

White solid

HPLC: RT = 6.28 min, 97%

'H NMR, dmso-ds, & (ppm): 1.54-1.61 (m, 2H); 1.68-1.93

20 (m, 8H); 2.05-2.25 (m, 2H); 2.36 (broad s, 2H); 2.89
(s, 3H); 3.27 (s, 1H); 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




1H); 7.99-8.04(m 4H); 8. 20(se, 1H); 8.34(s, 1H);15.56

(se, exch., 1H). Ex. 126:0.67(t, 3H); 3.57(q, 2H);7.43 (t,1H);7.63(dt, 1H);
7.80(d, NWi;201B1031396-8. 18 (m 4H); 8. 20(se, 1H); 8. 31(s, 1HpCTEP3® 0(0SHn9
exch., 1H) . Ex.127:1.78(s, 4H); 2. 64(s, 3H) o¢.81 (s, 4H);7.30 (d, 1H);
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);

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

Example 148A - Chromane

5 4-chromanone (5.0 g, 33.7 mmol) is dissolved in 102 mL
of THF under a nitrogen atmosphere. BF;.0Et, (12.8 mL,
101 mmol) is added at room temperature and sodium
cyanoborohydride (4.33 g, 67.4 mmol) is added slowly
(violent reaction). The thereby obtained white
10 suspension 1s heated to 65°C of 18 hours, and then
neutralized with water. The reaction mixture 1is
extracted twice with ethyl acetate. The organic phases
are combined, successively washed with a saturated
NaHCO; solution and a saturated NaCl solution, and then
15 dried on magnesium sulfate, filtered and concentrated
under reduced pressure. The thereby obtained residue is
purified on silica (gradient of 0% to 50%
dichloromethane in heptane, and then 10% ethyl acetate
in heptane), 1in order to obtain the partly purified
20  compound 148A (3.34 g, 61%).

HPLC: 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, 1H); 7.0-7.05 (m,
2H) .



1.70(s, 4H);2.64 (s,3H);7.58(d,1H);7.78(d,1H); 7.98 15 (m3H); 8.18-8.21
(m 1H); 8. 25(d, 1H); 15. 62(s, 1H) . Ex. 129:1.77 (broads, 4H); 2. 67(s, 3H);

2. 80( br oawte,20Hp01397. 23(broad s, 1H); 7.60-7. 85(m 4H) ; 8. tempidp/o5569 85
(s,1H). Ex.130:1.28 (d, 12H); 1. 69(s, 4H);265(s, 3H); 7.51(d, 1H);7.66
(d,1H);7.88(m 2H); 8. 08(broads, 20 1H);8.21 (q, 1H); 15.65(s, 1H).

Example 148B - 1-Chroman-6-yl-ethanone

Chromane (4.64 g, 29.4 mmol) is dissolved in 30 mL of
anhydrous dichloromethane (DCM) under a nitrogen
atmosphere. The reaction medium is cooled to -30°C, and
5 then a cold solution (-10°C) of ethanoyl chloride (4.75
mL, 67 mmol) in 20 mL of anhydrous DCM is added within
5 minutes. The mixture is stirred for 45 min at -15°C,
and then poured over a mixture of 100 g of ice and 50
mL of concentrated HCl and extracted three times with
10 DCM. The organic phases are combined, dried on
magnesium sulfate, filtered and concentrated under
reduced pressure. The thereby obtained residue 1is
purified on a column of 120 g of silica (gradient of 0%
to 20% EtOAc in heptane in 60 minutes), in order to
15 obtain two batches of compound 148B (70%).

Batch 1: 2.25 g; HPLC: RT = 4.09 min, 96.6%.

'H NMR, dmso-ds, & (ppm): 1.93 (g, 2H); 2.49 (s, 3H);
2.79 (t, 2H); 4.21 (t, 2H); 6.81 (d, 1H); 7.65-7.75 (m,
2H) .

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

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

Example 148C - 2-Bromo-l-chroman-6-yl-ethanone

The compound 148C was synthesized from the compound
148B according to the procedure for preparing the
25 compound 144A, with a yield of 65%.



WO 2010/ 100139PCT/ EP2010/ 052609 91 Exanples 131 to 143 The conpounds
131 to 143 were synthesized from saccharine and fromthe 5correspondi ng

2- br ono- Wo-2argyloetspanones according to the sane sequencecofEpsiepscdescri bed
for preparing the conpound! (R2 = Me) o]Ir\qlthe conpound 8 (R2 = Et). X * r4
Rl R2 Nanme of the conpounds HPLC Yl d. 1 e 131 1111 Me

(2, 3-Di hydr o- benzof uran5-y1) - (4- hydroxy-2- nethyl-1, 1-di oxo-1, 2-

di hydro-2H benzo[e][1, 2]thiazin-3- yl)-nethanone 5.59° 98% 0\0 .r c\I 358
132 11110 Et

(2, 3- Di hydr otpepzofrur an-45-50l hri(d4- hwdr oxy- 2- et hyl - 1, 1-di oxo- 1, 2-di hydr o- 2H-
benzo[e] [ 1, 2]thiazin-3- yl)-nethanone 5.75

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

5 Example 148 - Chroman-6-yl-(4-hydroxy-2-methyl-1,1-
dioxo-1,2-dihydro-2H-benzo[e] [1,2]thiazin-3-y1) -
methanone.

The compound 148 was synthesized from saccharin and
from the compound 148C according to the same seguence
10 of steps described for preparing the compound 1, with

an overall yield of 36%.

HPLC: RT = 5.45 min, 98%

'H NMR, dmso-ds, & (ppm): 1.98 (t, 2H); 2.69 (s, 3H);
2.84 (t, 2H); 4.27 (t, 2H); 6.96 (d, 1H); 7.89 (s, 1H);
15 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-
20 methyl-1,1-dioxo-1,2-dihydro-2H-benzo[e][1,2]thiazin-3-

yl) -methanone



98% 0\o Co Q1 372 133 1111 Me Benzo[ 1, 3] di ox0l1-5-y1-(4- hydroxy- 2-

met hyl -1, 1- di oxo- 1, 2- di hydro-2H benzo[e][1, 2]thiazin-3- yl)-nethanone
5.50" 99%o0Quf/10013€0 360 134 1111 Et Benzo[ 1, 3] di oxol- 5pyimpdetohymooxy- 2-
et hyl -1, 1-di oxo- 1, 2- di hydro-2H benzo[g}[ 1, 2] t hi azi n-3- yl)-met hanone
5.66' 97% O0\O0 .r Co 374 135 /--\ 00 *

(2, 3-Di hydrobenzo[ 1, 4] di oxi n-6-y1) -(4-hydroxy-2-nethyl-1,1- dioxo-1, 2-
di hydr o- 2Hbenzo[ e] [ 1, 2] t hi azi n-3- y1)-nmet hanone 5.53" 96%

OH @) F
N F
F
N
N
OSQ Cl
@) @)
Example 149A - 1-(4-Chloro-3-trifluoromethyl-phenyl) -

ethanol

4-chloro-3-trifluoromethyl-benzaldehyde (6.19 g, 29.7

5 mmol) is dissolved in 124 mL of THF under a nitrogen
atmosphere. The reaction medium is cooled to -78°C
before adding dropwise MeMgBr (13 mL, 3M / Et;0, 38.6
mmol), and then stirred for a further 2 hours at this
low temperature, and finally neutralized by adding 60

10 mL of a saturated NH,Cl solution. The reaction medium
is extracted twice with ethyl acetate. The organic
phases are combined, washed with a saturated NaCl
solution, and then dried on magnesium sulfate, filtered
and concentrated under reduced pressure. The thereby

15 obtained residue is 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, 98% (colonne XBridge)

20 'H NMR, dmso-ds, & (ppm): 1.33 (d, 3H); 4.81 (quintet,
1H); 5.46 (d, 1H, exch); 7.60-7.69 (m, 2H); 7.81 (s,
1H) .

Example 149B - 1-(4-Chloro-3-trifluoromethyl-phenyl) -

ethanone



0\0O Co .r

374 WD 2010/ 100139PCT/ EP2010/ 052609 92 136 00 Et

(2, 3-Di hydrobenzo[ 1, 4] di oxi n-6-y1) -(4-hydroxy-2-ethyl-1,1- dioxo-1, 2-

di hydr o- Avbenmofoeisp 1, 2] t hi azi n-3- y1) - met hanone 5. 68" 99¥r@rR010}0526888 137
1111 Me Benzo[ b]t hi ophen-5-y1-(4- hydr -2- nethyl -1, 1-di oxo- 1, 2-

di hydro-2H benzo[e][1, 2]t hi azin-3- yl)-Trethanone 5.56' 99% 0\0 CoCo 372
138 1111 Me Benzofuran-5-yl1-(4- hydroxy-2-nethyl-1,1- dioxo-1, 2-

di hydro-2H benzo[e][1, 2]thiazin-3- yl)-nmethanone 5.34" 99%

10

15

20

25

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 g, 17.5 mmol) is added at room temperature and
the reaction medium is stirred overnight before being
filtered. The filtrate is concentrated under reduced
pressure. The thereby obtained residue is purified on a
column of 80 g of silica (32 mL / min, gradient of 0%
to 30% EtOAc in heptane in 26 minutes), in order to
obtain the compound 149B (2.27 g, 87%).

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

'H NMR, dmso-ds, & (ppm): 2.65 (s, 3H); 7.92 (d, 1H):
8.22-8.27 (m, 2H).

Example 149C - 2-Bromo-1-(4-chloro-3-trifluoromethyl-

phenyl) —-ethanone

The compound 149C was synthesized from the compound
149B according to the procedure for preparing the

compound 144A, with a yield of 66%.

HPLC: RT = 6.18 min, 89% (colonne XBridge)

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

Example 149 - (4-Chloro-3-trifluoromethyl-phenyl)- (4-
hydroxy-2-methyl-1,1-dioxo-1,2-dihydro-2H-

benzol[e] [1,2]thiazin-3-yl)-methanone.

The compound 149 was synthesized from saccharin and

from the compound 149C according to the same seguence



O\0 356 139 N 1111\ Me (4-Hydroxy-2-nethyl-1,1-

di oxo-1, 2-di hydro- 2Hbenzo[e] [ 1, 2] t hi azi n-3- y1)-(1l-nethyl-1H

benzoi m dapabroBroyiBy- met hanone 3.72' 99% 0\0 LC) 370 140T1/B¥010/052609
Benzo[ b] t hi ophen-2-y1-(4- hydroxy-2- rretogyl -1, 1-di oxo- 1, 2- di hydro-2H
benzo[e] [1, 2] t hi azi n-3- y1)-net hanone 51 9" 99%0\0 372 411 141
(4-tert-Butyl -phenyl)-(4- hydroxy-2-

of steps described for preparing the compound 1, with
an overall yield of 20%.

HPLC: RT = 6.71 min, 99% (XBridge column)

'H NMR, dmso-ds, (ppm) : 2.68 (s, 3H); 7.98-8.04 (m,
5 4H); 8.18-8.21 (m, 1H); 8.29 (d, 1H); 8.40 (s, 1H);:
14.82 (s, 1H, exch).

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

Example 150

10 (7-Bromo-4-hydroxy-2-methyl-1,1-dioxo-1,2-dihydro-2H-
benzo[e] [1,2] thiazin-3-yl) -naphthalen-2-yl-methanone

OH O
“liil ) ll'iillli]
N
N
Br OSQ
o)

Example 150A - 4-Bromo-2-sulfamoyl-benzoic acid

5-bromo-2-methyl-benzenesul fonamide (2.5 g, 9.99 mmol)

15 is dissolved in 62 mL of soda (5% 1in water). The
reaction is heated to 100°C and KMnO; (6.43 g, 25 mmol)
is gradually added within 15 minutes. Heating 1is
continued for 140 minutes. The reaction medium 1is

cooled to room temperature and then filtered. The pH of
20 the filtrate is brought back to 1.2 with a concentrated
HC1 solution, and then filtered. The precipitate is



met hyl -1, 1- di oxo- 1, 2- di hydro-2H benzo[e][ 1, 2]thiazin-3- yl)-nethanone
6.97' 9904 * 0\0 Co 372 41/ 142 Br Me

( 3- Br ono-wbenyloe(34- hydr oxy-2-nethyl -1, 1- PCT/EP2010/052609
di oxo-1, 2-di hydr o- 2Hbenzo[ e] [ 1, 2] t hi azi 53~ y1) - net hanone 6.47'" 99% *

rinsed with ethyl acetate. The two phases of the
filtrate are separated and the agueous phase 1is
extracted once with ethyl acetate. The organic phases
are collected, dried on magnesium sulfate, filtered and

5 concentrated under reduced pressure, in order to obtain
the compound 150A (1.64 g, 58%).

HPLC: RT = 0.29 min, 99.5%

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

10  exch).
Mass spectrum (ESI-): m/z 278 (M-H°, 100%); 280 (M-H,
87%) .
Example 150B - 6-Bromo-1,1-dioxo-1,2-dihydro-2H-

benzo[d]isothiazol-3-one

15 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 before
being poured over ice. The suspension is filtered. The
precipitate is rinsed three times with water, and then

20 dried for 24 hours at 50°C and in vacuo. The compound
150B (1.33 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):
8.48 (s, 1H).



0\O 394/39 6 1, 143 CN Me
3- (4- Hydroxy-2-net hyl 1, 1- di oxo- 1, 2-di hydro-2H benzo[e] [ 1, 2] t hi azi ne- 3-

car bonyl)wbenmonotspi | e 5.84" 93%* 0\0 Co 358 PCT/EP2010/052609
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-dihydro-2H-benzo[e] [1,2] thiazin-3-yl)-naphthalen-
5 2-yl-methanone.

The compound 150 was synthesized from the compound 150B
and from 2-bromo-1-(naphthalen-2-yl)ethanone according
to the same sequence of steps described for preparing

the compound 1, with an overall yield of 55%.

10 HPLC: RT = 6.14 min, 97%

'H NMR, dmso-ds, & (ppm): 2.68 (s, 3H); 7.66 (t, 1H);:
7.73 (t, 1H); 8.04-8.15 (m, 5H); 8.19-8.22 (m, 2H);
8.65 (s, 1H); 15.38 (s, 1H, exch).

Mass spectrum (ESI+): m/z 444 (MH", 100%); 446 (MH,
15 99%) .

Example 151

(7-Chloro-4-hydroxy-2-methyl-1,1-dioxo-1,2-dihydro-2H-
benzo[e] [1,2] thiazin-3-yl) -naphthalen-2-yl-methanone

o)

H O
“lii] ) ll'iillli]
N
cl s7
o)

TN



1, | Overall yield for the 3 steps. WD 2010/ 100139PCT/ EP2010/ 052609
93 *11-1 (t,2H) NWR dmso-d6, Ex. 131: 2. 68(s, 3H): 3.33(m 2H): 4.69 8.08

; 7.02(d, ]Wh;2610910018998( m 3H) ; 8. 03('s, 1H); (dd, 1H), 8. 188Tacm0bEdeDo
16.03(s, 1H, exch). Ex. 132: 0.55 (t,3H);B,18(q, 2H); 3. 28- 3. 34(m 2H) ; 4. 69(t ,
2H) ;

Example 151A - 6-Chloro-1,1-dioxo-1,2-dihydro-2H-

benzo[d]isothiazol-3-one

Methyl 2-amino-4-chlorobenzoate (5 g, 26.9 mmol) 1is
heated in 18 mL of HCl1 (20% in water) until complete
5 dissolution, and then cooled to 0°C. A solution of
NaNO, (1.85 g, 26.9 mmol) in 4.5 mL of water is 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
10 SO, gas is bubbled in 22 mL of acetic acid and 2.3 mL
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 1is
observed; Stirring at low temperature is continued for
15 45 minutes before 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
20 concentrated under reduced pressure. The residue 1is
taken up into 5 mL of THF at 0°C and 2.8 mL of a
concentrated ammonia solution are added slowly. The
cold bath is removed and stirring is continued for 1
hour. The reaction medium is concentrated, taken up
25 with a saturated NaHCOs3;, solution, washed once with
ether, and then brought back to pH=1 with a
concentrated HC1l solution. The formed precipitate is
filtered, rinsed with water and dried under reduced
pressure at 50°C in order to obtain the compound 151A
30 (896 mg, 15%).

HPLC: RT = 3.07 min, 99%



57.00 (d,1H);7.94-7.98(m 4H); 8.03(d, 1H);8.17-8.19 (m 1H);

15.77(s, 1H, exch). Ex. 133: 2. 69(s, 3H); 6. 21 (s, 2H); 7.19(d, 1H); 7.56(d, 1H);
7.82(dd, MWi;261096018999  (m 3H); 8. 18- 8. 20(m 1H); 15. 66( s, bEraredpoE609 134:
0.56 (t,3H);3.18(q,2H);6.20(s, 2H); 7. 18(13) 1H); 7.53 10 (d, 1H); 7.77(dd, 1H);
7.94-7.96(m3H);8.17-8.19 (m 1H); 15. g(s, 1H, exch) . Ex. 135: 0. 55(t, 3H); 3. 18
(g, 2H); 4.33(t,2H);4.37(t,2H);7.09(d, 1H); 7. 64(d, 1H);

'"H NMR, dmso-ds, & (ppm): 7.94 (broad d, 2H); 8.38 (s,
1H) .

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

5 Example 151 - (7-Chloro-4-hydroxy-2-methyl-1,1-dioxo-
1,2-dihydro-2H-benzo[e] [1,2] thiazin-3-yl)-naphthalen-

2-yl-methanone

The compound 151 was synthesized from the compound 151A
and from 2-bromo-1-(naphthalen-2-yl)ethanone according
10 to the same sequence of steps described for preparing

the compound 1, with an overall 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 (d, 1H); 8.65 (s,
15 1H); 15.41 (se, 1H, exch).

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

Example 152

(4-Hydroxy-2,7-dimethyl-1,1-dioxo-1,2-dihydro-2H-
20 benzo[e] [1,2]thiazin-3-yl) -naphthalen-2-yl-methanone



7.67 (dd, 1H);7.94-7.96(m 3H);8.17-8.19(m 1H); 15.55 (s, 1H,

exch). Ex. 136: 0. 55(t, 3H); 3.18(q, 2H);4.33 (t, 15 2H); 4.37(t,2H); 7.09(d, 1H);
7.64(d, 1RyoBonnofsd, 1H); 7.94-7.96(m 3H);8.17-8. 19( m eHIEP20156§09 1H,
exch) .Ex.137:2.65(s,3H);7.69(d, 1H); 7. d, 1H); 7.98-8.00 (m 3H);
8.07(d,1H); 8.21-8.23(m 1H); 8.28 (d, 1H); 8.60(s, 1H);

15. 69(s, 1H, exch) . Ex. 138: 2. 64 (s, 20 3H); 7.22(d,1H);7.86(d, 1H);

7.98-8.00(m 3H): 8.09 (dd,
OH O
LT
N
7
r

O O

Example 152A - 2-Cyano-5-methyl-benzenesulfonamide

2-amino-4-methyl-benzonitrile (2.5 g, 18.9 mmol) 1is
heated in 12 mL of HCl1 (20% in water) until complete
5 dissolution), and then cooled to 0°C. A solution of
NaNO, (1.3 g, 18.9 mmol) in 3.2 mL of water is 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 15.7 g of
10 SO, gas is bubbled in 15 mL of acetic acid and 1.6 mL
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 1is
observed. Stirring at low temperature is continued for
15 45 minutes before removing the cold bath, and then the
reaction mixture 1is poured over 70 g of ice and
extracted three times with a mixture of 20% methanol in
DCM. The organic phases are collected, washed with a
saturated NaHCOs; solution, dried on magnesium sulfate,
20 filtered and concentrated under reduced pressure. The
residue is taken up into 5 mL of THF at 0°C and 2.8 mL
of a concentrated ammonia solution are added slowly.
The cold bath is removed and stirring is continued for
1 hour. The reaction medium is concentrated, taken up
25 with a saturated NaHCOs; solution, washed once with
ether, and then brought back to pH=1 with a
concentrated HC1l solution. The formed precipitate is

filtered, rinsed with water and dried under reduced



1H); 8.19(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. 23yon2dtdy1081382 (s, 1H); 8.52(s, 1H); 15. 87(s, 1H, exelxme2010482689 97 (s,
25 3H); 7.53(t,1H); 7. 61(t,1|—|);8.00-8.021(1@1 3H);8.17- 8.22 (m3H);

8.67(s, 1H); 15. 70(s, 1H, exch) . Ex. 141: 1.34 (s,9H),2.66(s,3H);7.66(d, 2H);
7.98-8.00(m 3H); 8.06 (d,2H);8.18-8.21(m 1H); 15.71(s, 1H, exch).Ex. 142:
2.65(s,3H);7.60(t,1H); 7.90(d, 1H); 7. 95-8. 05

pressure at 50°C in order to obtain the compound 152A
(800 mg, 21%).

HPLC: RT = 3.67 min, 99% (colonne XBridge)

'H NMR, dmso-ds, & (ppm): 7.61 (d, 1H); 7.77 (s, 1H);:
5 7.99 (d, 1H); 8.77 (broad s, 2H).

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 dissolved in
7.5 mL of KOH (30% in water) and 530 ul of hydrogen

10 peroxide (30% in water). The reaction medium 1is
refluxed with heating for 4 hours, and then cooled to
room temperature, brought back to pH=1 with a
concentrated HC1l solution and extracted three times
with a mixture of 20% methanol in DCM. The organic

15 phases are collected, dried on magnesium sulfate,
filtered and concentrated under reduced pressure, in
order to obtain the compound 152B (428 g, 60%).

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

'H NMR, dmso-ds, & (ppm): 2.41 (s, 3H); 7.19 (broad s,
20 2H, exch); 7.48 (d, 1H); 7.65 (d, 1H); 7.77 (s, 1H);
12.5-14.5 (broad s, 1H, exch).

Mass spectrum (ESI-): m/z 214 (M-H, 100%).



(m 30 4H); 8.11(s, 1H); 8.19(broads, 1H); 15. 06(s, 1H, exch). Ex.
143:2.65(s,3H); 7.84(t,1H); 7.95-8.00(m 3H); 8.15-8.21 (m 2H); 8.28-8.31
(m, 2H) ;wbddoBBo¢ispoad s, 1H, exch). ** XBridge col um PAMDEP2010/052609

2010/ 100139PCT/ EP2010/ 052609 94 Exanpl eg; ;144 to 146 The conpounds 144
to 146 were synthesized from saccharine and fromthe correspondi ng
2-brono-1- 5 aryl ethanones according to the sane sequence of steps
described for the preparation of the conpound 1.

The2- br ono- 1- aryl et hanoneswer epr epar edby brom nati on of thecorresponding

ar hyl et hanonw@or dilmdo tJ1e m@@dylelda_sqllot;@ﬁlf or- fAnsRafd-Ngrt he 10
conpound 144K (d 4 di rre g nyl )ethanone (2.5 g, 16.9 nmml) is

di ssol ved un&?@tnzé) tlrstﬁ)g,'}@rjr tospi&fe in 42 nL of THF at room t enperat ure.
Trifluoroacetic acid (1.5 nL, 16.9 mml) is added fol |l owed by pyridinium
tribromde (6.5 g, 20.2 nmml). The solution turns 15 vermlion red and a
whi t e preci piThat eogradual I1\b28ppets moAf tlerd4t med )hawr sligfsalhviad iimg Zat room
tenperature, the fe u I di ng and t hen
extracted wt v 10% %ﬁﬁ&g}ltk t?gatggt%fﬂ%q%T%C%? %ﬁl égg ase |psevi€\a}a ed with 40
n. of a 20 sdier a@%@cmmé&:utﬁ?oﬂs 4D M O§at2ur1%1<?@éls Nacd saélqut i on,

and then dri edgrdegres um«sul fate, diltared aﬁ%eco@ﬁ%%” tt%ﬁteunqesr
reduced pressuyre. The residue is purified on a_colu 30 S|I|ca W th

a gradi ent of Jdeg S da ¢t éNaitr?rh@ﬁ]tdariF@qnn it 9 25 two
bat ches of 2-darteror IhE3 cbnthioneichW52ahersyld) net, harsene a(sléA@lnS;?%o.llBat ch 1:
1.25 g; HPLC. RT = 4.90 mn, 90% WO 2010/ 100139PCT/ EP2010/ 052609

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

10 'H NMR, dmso-ds;, & (ppm): 7.74 (d, 1H); 7.89 (d, 1H);
8.00 (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-benzole] [1,2]thiazin-3-yl) -naphthalen-2-yl-

15 methanone

The compound 152 was synthesized from the compound 152C
and from 2-bromo-1-(naphthalen-2-yl)ethanone according
to the same sequence of steps described for preparing

the compound 1, with an overall yield of 21%.

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

'H NMR, dmso-ds, & (ppm): 2.55 (s, 3H); 2.64 (s, 3H);
7.66 (t, 1H); 7.72 (t, 1H); 7.80 (d, 1H); 7.84 (s, 1H);
8.05 (d, 1H); 8.11-8.11 (m, 4H); 8.67 (s, 1H); 15.75
(s, 1H, exch).



95 Batch 2: 1.90 g; HPLC. RI = 4.90 mn, 70% X * RL Nane of the conpounds
HPLC Yid.1 M+ 144 110
(3, 4- D mawbybtopioersy 1) - (4- hydr oxy2- et hyl - 1, 1- di oxo- 1, 2- ¢cimppeaodste09
benzo[ e] [1, 2] t hi azi n-3-y1l)- nethanone 562" 99% 0\0 c\l 344 145 F O
(4- Hydr oxy-2-net hyl -1, 1- di oxo- 1, 2- di hyc}r 0- 2H-benzo[e] [ 1, 2] t hi azi n- 3-
y1l)-(3-trifluoronethyl-phenyl)- nethanone 6.56' 99%* O\o Co Q1 384 146
110 F (4-Hydroxy-2-methyl -1, 1-di oxo-1, 2- di hydro-2H benzo[e][1, 2]thiazin- 3-
y1l)-(4-trifluoronethyl-phenyl)- methanone 6.64" 99%*

Mass spectrum (APCI+): m/z 380 (MH', 24%).

Example 153

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

OH O O
\ O
N
s7 ™

N
5 0
Example 153 - Biphenyl-3-yl-(4-hydroxy-2-methyl-1,1-
dioxo-1,2-dihydro-2H-benzo[e] [1, 2] thiazin-3-yl)-

methanone

The compound 142 (200 mg, 0.5 mmol) is dissolved under

10 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 mmol)
and palladium acetate (5 mg, 0.02 mmol). The reaction
mixture is heated to 85°C for 1 hour and 30 minutes and

15 then brought back to room temperature, diluted with
water 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 12

20 g of silica with DCM, in order to obtain the compound
léé (141 mg, 68%).

HPLC: RT = 7.07 min, 96% (colonne XBridge)



O\0 384 10verall * 1H NWMR, yield for the 4 steps. dnso-cl6, Ex. 144: 2. 33(s,
3H); 2.34(s,3H); 2.63 (s,3H); 7.40(d,1H);7.82(s,1H); 7.90 (d, 1H);7.98-8.00
5 (m 3H) ;w8.208y®oBa(m 1H) ; 15. 73(s, 1H, exch) . Ex. 145: 2. @6CEP28bH52609
7.89(t,1H);8.00-8.01 (m 3H);8.08(d, 1H); 8.20-8.22(m 1H);8.30(broads, 2H)
,15.00 (broad s, 1H,

'H NMR, dmso-ds, & (ppm): 2.68 (s, 3H); 7.44 (t, 1H);
7.53 (t, 2H); 7.69-7.76 (m, 3H); 7.97-8.04 (m, 5H);
8.21 (broad s, 1H); 8.31 (s, 1H); 15.36 (broad s, 1H,

exch) .

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

Examples 154 to 169

OH (0]
R
9080
/N\
0§A
O ‘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.

Yld| M-H

Name of the compounds HPLC""
P (MH)

(2'-Fluoro-biphenyl-3-y1l) - (4-
hydroxy-2-methyl-1,1-dioxo-1,2- 6.807
dihydro-2H-benzo[e] [1,2]thiazin- 95.9%
3-yl)-methanone

(3'"-Fluoro-biphenyl-3-y1l)-(4-
hydroxy-2-methyl-1,1-dioxo-1,2- 6.937
dihydro-2H-benzo[e] [1,2]thiazin- 98.2%
3-yl)-methanone

R
F :
(4'-Fluoro-biphenyl-3-y1l) - (4-
hydroxy-2-methyl-1,1-dioxo-1,2- 6.927 o
156 A©\ dihydro-2H-benzo[e] [1,2]thiazin- | 98.7% 645 | 408
mf ::

154 27% 404

155 66% 408

3-yl)-methanone

(2'-Choro-biphenyl-3-vy1)-(4-
hydroxy-2-methyl-1,1-dioxo-1,2- 6.997
dihydro-2H-benzo[e] [1,2]thiazin- 94.8%
3-yl)-methanone

(3'-Choro-biphenyl-3-vy1)-(4-
hydroxy-2-methyl-1,1-dioxo-1,2- 7.197
dihydro-2H-benzo[e] [1,2]thiazin- 98%
3-yl)-methanone

157 115 | (426)

158 58% | (426)




exch). Ex. 146:2.64(s,3H);8.00-8.03 (mb5H);8.17-8.21 (m 3H);
s, 1H, exch). 10** XBridge colum. Exanple 147 Adamantan-2-yl -
(4- hydr oxwe2emetobnsa- 1, 1- di oxo- 1, 2- di hydro- 2H benzo [ e] pct/ERpotosmEY N- 3-y1)
-met hanone WD 2010/ 100139PCT/ EP2010/ 052609 96 Exanpl e 147A -

Adamant ane- 2-carbonitrile. Adamantanone (2.5 g, 16.6 mmol) is dissol ved

15. 06 (broad

under an 5 nitrogen atnosphere under 58 niL of 1, 2-dinethoxyethane (DVE) in
the presence of ethanol (1.7 nmL) and of TosMC (4.22 g, 21.6 mmol). The
reaction_nmediumis cooled with an ice bath. Potassiumtert-butylate (5.72
g, 51 mpl) |i sgsl awl y agted Chehptleimmtlabnihy t4re tengerature of |10 the
react i on|gefli m peen |2Craprd-11C:t e Iy éadt o - s-sti|rfed'f [ g, 30 hpytes
bet ween BC gnd 1RC-hef ofd&ihsiragBrisrngntlchatk? i irrganTt ¢nperdat ire and
stirringlis [continuedfot-v2)heaEsancrife reaction mediumlis filtered and the
white priecigitate ils ri psedMathiil DMRheTiyvé-35v¥i1 t4ate i|s concentrated. The
t her eby kg n i dughvdsopur i fihedhamlsil e 5%%et hyl 7 488t age. [ n4q4
hept ane)} i1 ord obtidivelroh8Eclormyourd [ 1474 e za nwhif t 88 <61 {d (2. 38 g,
88%) . NVR ~sdiis6ee@&20/6 (ppm) : 1.65-1.95[(m 12[H):|2. 07
20(broad| s, |2 .14 (btoadleshvit)irhvmydspect rutf(ESI +): m z162( MHf, 20%) ;{194
( M. MeOH,110 anp|lera47EB -2 -netAddmant adl 21l étrhanohel.>’” Wy 404
2010/ 100[L39RCT/ 0/ 052609197 2heeroripd lhd? 147& (4 -63 - 28| 7 mol)
di ssol ved under a nitro larmeshiee®e in 61 nl of ether, and then]|cool e
with an | ce |baph. Met hyl 4 'tHethv{27inHenyl-6-% /- B20, 43 mmol ) is|added
dr opwi se| |l € f  ai ninginoke-8-nedotli-dn L nédvumibétrween’ 5C and 12C, o As
soon as [ he |additj ga_i s|¢imidshedi-ké¢reecdell d bat thieginenyvEd Sand stirringl|is
continues fdr 30 m nutes3dtl)reepnheeiserature. The reactlion nediumis then
neutralifed 46 m of2 WllleshoxTHel idreganiré-phaseé-i s rnecovered, 10 dried
on magnesigyn sul'f3 difi ety cgnd 2 comdent at edt errder 2redyced Pr egsur e, ,ghe
residue |'s tlakeq iy n p8hmdref 2dcletnrd cdnd, 2B-milazah-6\ HEA; and {hen
refl uxed| for] heating fof380)m'AtkescneThe acetone is then evapbrateéd and |t he
resi dual | agyegus phase |8 'eXeraecredbiBenwilcé-withi4et hyll acetaje. The
or gani ¢ phade combinetk oxdr ¢ et Bty lmdghedi wm slulfat ¢, 6 £99't aFgg and,
concent rfat ed. ' ! her ebyiotstrar REde e [@lé i 3] Pursizfiined |ot8 -@%cpl umh of 90 g
of silica (32 rrL [ _nin, ldrAgrhae®tsate in heptane), iln ordef tolobtair
t he conmppund 4147B as (4/elMednos ot hibhE3y663 gyl )71%-. | H NVR, ¢dnsotd6, 6
(ppm : 1{4455|1° hydIf.O%B-‘ZTIQ@U(&fhﬂl@FWi,O@ﬂQ2(‘5, 3H)83'2| 29: (byoead |s,
2H); 2.5¢ (troa dihydro—2H;benzo[e][1,2]thiazin— 99.5%

3-yl)-methanone

(4-Hydroxy-2-methyl-1, 1-dioxo-

1,2-dihydro-2H- 7 177

166 F |benzole] [1,2]thiazin-3-y1)-(3'- 9% 5s 45% 458
trifluoromethyl-biphenyl-3-y1) - T
methanone
(4-Hydroxy-2-methyl-1, 1-dioxo-
1,2-dihydro-2H- 7 oo

167 F |benzo[e][1l,2]thiazin-3-yl)-(4"'- 9é 32 44% 458

F [trifluoromethyl-biphenyl-3-y1) - T
F methanone
N 3'-(4-Hydroxy-2-methyl-1, 1-dioxo-
1,2-dihydro-2H- 6.57" .

168 /(I:::r/// benzole] [1,2]thiazine-3- 99.55 0% 41°
carbonyl)-biphenyl-3-carbonitrile
3'-(4-Hydroxy-2-methyl-1,1-dioxo-
1,2-dihydro-2H- 6.57" .

169 /<I:::L\\‘ benzole] [1,2]thiazine-3- 07.15 |05 410
carbonyl)-biphenyl-4-carbonitrile

* 'H NMR, dmso-d¢, Ex. 154: 2.68 (s, 3H); 7.35-7.41 (m, 2H);
7.47-7.52 (m, 1H); 7.62 (t, 1H); 7.75 (t, 1H); 7.89 (d, 1H);
7.99-8.01 (m, 3H); 8.08 (d, 1H); 8.21-8.22 (m, 1H); 8.26 (s,



Mass spectrum (ESI+): mz 179 (M+, 100% . 25 Exanple 147C -

1- Adamant an- 2-y1- 2- br ono- et hanone. The conpound 147B (500 ng, 2.8 nmmol) is
di ssol vedworoflv®orsk of net hanol under a nitrogen at nosplrergpr2@odsichen
cooled to OC. Bromine (151 pl, 2.94 mn():]l is slowy added. The reaction
mediumis stirred for 1h 30 40m n at and then neutralized with water and
WO 2010/ 100139PCT/ EP2010/ 052609 98 extracted twce with ethyl acetate. The
organi ¢ phases are conbi ned, dried on magnesium sul fate, filtered and
concentrated. The thereby obtained residue is purified on a colum of 35 g

of silica (2Quyl fsmn, (Hadi ent cQfn 5 ﬁ%t@xlSi/sgtfwlmac(%t agg) } n7heptane in
25 m nut es), |n or der to abt ai n t he corrpound 177T ( 85% 1H NVR,
dnso- d6, (ppm)'tr 118l & Cm - oH) (™1 B871790% (fh f@m) 20@5899(%6% ¥ ioH) .

2.86 (broad 33 21#& 2%, 48 (1%1,) ; 2B) 32 105 Exanpl e514F tbroad s, exch, 1H

it tale dej?ﬁ thn%%i iagnﬁo(m 24% %20“ hydjtkﬁé; ZZgnfogoe]

[1, 2]th|a2|n§y e was sy rom
sacchari ndandmf r oM t He CoRpoant,147C;a8codh ¥ t(o,t hed) sdive 'séguehitle 15 of

steps descrihadsh o Riepali Rgchhe: gPImOUNd b . wht s i el ;0 13%fof the
t hree steps. V\hlte sol 1 d HPL m‘rr, 97% 1 "dmso-d6, 6 (ppm:

1.54-1.61 (m' 2H) ;31 i68--£393- @@ (fm 118H) 721l09--2428m¢ m2H2H) 7.2736 g(9oroad s,
2H); 2.89 (s,m3H3m)3. 27 06S, (dH11)7%. 98:16 96s ( muH) 5. 80088, 1k, (mu)LH) ;

15072 o I AP SEELU(ES.) e 2 (1, 00, e o
(4- hydr ox@- 2-1met hy1s51, 1edi oxps 17 272-di.hgdr(oy 2i3Hbenzos] eld] 112]; t hi &4 n- 3-y1)
-methanone Of §; 7S 80 5.21-8.23 (m, 1H); 8.31 (s, 1H); 15.26 (broad
s, exch, 1H). Ex. 159: 2.67 (s, 3H); 7.59 (d, 2H); 7.72-7.78
(m, 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, 1H). Ex. 160: 2.32 (s,
15 3H); 2.68 (s, 3H); 7.27-7.38 (m, 4H); 7.67-7.73 (m, 2H);
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 (4, 1H); 7.41
(t, 1H); 7.53 (d, 1H); 7.56 (s, 1H); 7.71 (t, 1H); 7.98-8.03
(m, 5H); 8.21-8.23 (m, 1H); 8.32 (s, 1H); 15.35 (broad s,
20 1H, exch). Ex. 162: 2.37 (s, 3H); 2.67 (s, 3H); 7.34 (d,
2H); 7.63 (d, 2H); 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, 1H); 7.18 (d, 1H);
7.35-7.44 (m, 2H); 7.67 (t, 1H); 7.79 (d, 1H); 7.97-8.01 (m,
25 4H) ; 8.19-8.23 (m, 1H); 8.29 (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); 7.31 (d, 1H); 7.44 (t, 1H); 7.72 (t, 1H);
7.98-8.03 (m, 5H); 8.19-8.24 (m, 1H); 8.37 (s, 1H); 15.32
(broad s, 1H, exch). Ex. 165: 2.67 (s, 3H); 3.82 (s, 3H);
30 7.09 (4, 2H); 7.66-7.71 (m, 3H); 7.94-8.02 (m, 5H); 8.19-
8.23 (m, 1H); 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
35 (m, 5H); 8.08-8.13 (m, 2H); 8.19-8.24 (m, 1H); 8.34 (s, 1H);



1o0' Exanple 148A - Chronmane 54-chromanone (5.0 g, 33.7 mmol) is dissol ved
in 102 nL of THF under a nitrogen atnosphere. BF3.0Et2 (12.8 nL, 101 mmol)
i s added wb 20mpmvisenper ature and sodi um cyanobor ohydri decfAr3&0952667 . 4
mmol) is added slowy (violent reacti onl) The thereby obtai ned white 10
suspension is heated to 65C of 18 hours, and then neutralized with water.
The reaction mxture is extracted twice with ethyl acetate. The organic
phases are conbi ned, successively washed with a saturated NaHCO3 sol ution
and a saturated NaCl solution, and then 15 dried on magnesi um sul fate,
filtered andiconecentrateds uryqlier dedyucesd, presgsure.c7The, t heyeby obt ai ned
residue is pur| fi ed on silij ca 7gr adi ent_of ~U% to 50% di chl or onet hane in

hept ane, and ‘thén’10% &thylVdcet-dtte (Fn hBpt ahe)C 9796 dér £8) bbtaih t he
partly purifisedo20epnpound .148A.£3. 84, H)61% 32 HRLC. 11Rl; 354256 (mtdrd 83% I H

NVR, dnmso-d6, 6.(ppm: 1.91 ( .2,272

2010/ 100139PET/ E&zo%hdszgég Sy gér?pl B %H?Bcr%r Fonan-6- y?%?hanone
Chromane §4. 64, g7HP9.&4 0%mbl- }2i éndissol 6eﬁ91€hZ§0 (mk. o) ;arthydr das 1H)

di chl or onet harec BCM, pder agnitregen at nosphere. The reaction nedi um i's
cooled to -30C, and 5 thén a cold solution (-10C) of ethanoyl chloride
(4.75 mL, 67 mmol) in 20 nL of anhydrous DCMis added within 5 m nutes. The
m xture is stjrred for 45 mn at -15C, and then poured over a m xture of
100 g of ice aRG 5689RLVf“"Concentrated HCL and extracted three tines with
10 DCM The organi c phases are conbined, dried on magnesi um sul f ate,
filtered and concentrated under reduced pressure. The thereby obtained
residue is purified on a colum of ER@pdeofl™i [ ica (gradient of 0% to 20%
Et OAc in heptane in 60 mnutes), in order to 15 obtain tw batches of
conmpound 148B (70% . Batch 1: 2.25 g; HPLC. RT = 4.09 mn, 96.6% |IH NWR

dnso- d6, 6 (Pp"%ll ﬂy&igo!cﬂv-?leﬁgthgnéguiﬁon§tb-2 Re¥Blyily, 2 odo2d, 6L, 2H);
6.81 (d, Mass . spect r um { ESI Mz 177 (MH+,

2H) .
100%) . Bé&ch élhzd?g GH-PPE%P[?dr[l %l BoLAF - B1V4 B}%H%Fléai%r? Yi'
2- Brono- 1- chr oman- 6- yl - et hanone e mepigaund 148C was synt hesi zed from
t he conmpound 148B according to the procedure for preparing the 25 conpound
144A, with a yield of 65% WD 2010/ 100139PCT/ EP2010/ 052609 101 HPLC. Rl =
4.59 min, 74% 1H NVR dnso-d6, (ppn) :0O#. 950(q, 2H); 2.80 (t, 2H);

\ O /\ OO

0 0 \

Q o \
Example 170 - (4-Hydroxy-7-methanesulfonyl-2-methyl-
1,1-dioxo-1,2-dihydro-2H-benzo[e] [1,2]thiazin-3-y1) -

15 naphthalen-2-yl-methanone

The compound 170 was synthesized from 5-
methanesulfonyl-2-methyl-benzenesulfonyl 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%



4.20 (t, 2H); 4.80 (s, 2H); 6.85 (d, 1H); 7.70-7.85 (m 2H). 5 Exanple 148
- Chroman-6-yl- (4- hydroxy-2-nethyl-1, 1- di oxo-1, 2-di hydr o- 2H benzo[ e]
[ 1, 2] t hi axDreBywa)39 net hanone. The conmpound 148 was synoesipz&d/ 05160m
saccharin and fromthe conpound 148C a rding to the same sequence 10 of
steps described for preparing the conpound 1, with an overall yield of 36%
HPLC. RI = 5.45 mn, 98% 1H NVMR, dnso-d6, 6 (ppnm: 1.98 (t, 2H); 2.69 (s,
3H); 2.84 (t, 2H); 4.27 (t, 2H); 6.96 (d, 1H); 7.89 (s, 1H); 157.97-8.02(m
4H); 8.17-8.18(m 1H); 16.02(s, 1H, exch). Mass spectrum (ESI+): mz 372
Qﬁ’ d100%-2lﬁﬁgpl,e?ﬂqéa—?g,i-éc!llp@rng-ﬁat.g!l; | or @rmt;gxel.-z;pzhe(]@xl[)fm; i agin. 3
- hydroxy-2 _- me -1, 1-di oxo- 1, 2- di_hydr o- enzo : i azi n- 3-
yl) -nethanoﬁé(gNm$QoQé$iodligpd$wEéﬁsioﬁo@%G@g%?banxéﬁsve71£ék -
1- (4- Chl or o- 3-.t4r9 f(nyorsonet Bylepheny 1) ;etidarva (se, 1H, exch).
4-chl oro-3-trifluoronethyl -benzal dehyde (6.19 g, 29.7 5 nmmol) is dissol ved
in 124 nL of THF under a nitrogen atnosphere. The reaction nmediumis cool ed
to -78C bef or ddi i r 3M-/5Et,20, 38.6 nmol ), and
then stirred g% %p%%§?%gfwgﬁﬁgﬂ$29§g g%%smhgﬁ'té#€€9éture, and finally
neutralized by adding 60 10 nL of a saturated NH4Cl solution. The reaction
mediumis_extracted twice wth ethyl acetate. The organi c phases are
conbi ned, >washed with a saturated éEEEEEﬁL&ﬂEDn, and then dried on
magnesi um sul fate, filtered and concentrated under reduced pressure. The
t hereby 15 obtained residue is purified on a colum of 120 g of silica (92
mL / m n; gradi ent(4ofHy@Phcxay -325%eathipil - 1gdetdhtoxd-1 [2eqtidnyelnar2H3- min), in
order to obtai u 49A. (5,7 L (529 LG = _mn, 98%
(col onne xsrid3%§pgﬁf§ffﬁpg?5%%%€%é,36§%gpﬁ??§%?%§E(§?°§%§F°§¥g% (quintet,
1H); 5.46 (d, 1H, exch); 7.60-7.69 mathanone7 81 (s, 1H). WD
2010/ 100139PCT/ EP2010/ 052609 103 The conpound 149A (2.62 g, 11.7 nmmol) is
di ssolved in 53 nL of DCMin the presence of 3.8 g of celite. PCC (3.77 g,
17.5 mmol ) is added at room tenperatyre and thaction mediumis stirred

overni ght before being 5 filtered. concentrated under
reduced pressure. The thereby ghtai purified on a columm of

80 g of silica (32 mL / mn, @ xto 30% Et 0OAc in heptane in 26
m nutes), in order to obtain )B (2.27 g, 87%. 10 HPLC. RT =
e
10 Example 171A - 1-(1-Phenyl-cyclopropyl)-ethanone

5.84 mn, 97% (col onne XBridg

The compound 171A was synthesized from I1-phenyl-
cyclopropanecarbonitrile according to the same
procedure described for preparing the compound 147B,
with a yield of 40%.

15 HPLC: RT = 4.30 min, 96% (XBridge column)

'H NMR, dmso-d¢, & (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%).



1H NMR, dnso-d6, 6 (ppm: 2.65 (s, 3H); 7.92 (d, 1H); 8.22-8.27 (m 2H)
Exanpl e 149C - 2-Brono-1-(4-chloro-3-trifluoronethyl phenyl)-ethanone 15 The
conmpound Wé2@iv@ms138ynt hesi zed from the conpound 149B acecordirp@ots2ehdhe
procedure for preparing the conpound 144A, with a yield of 66% HPLC. RT =
6.18 mn, 89% (col onne XBri dge) 1H NVMR, dnso-d6, 6
(ppm: 5.05 (s, 2H); 7.96 (d, 1H); 208.28 (d, 1H); 8.34 (s, 1H). Exanple
149 - (4-Chloro-3-trifluoronethyl-phenyl)-(4-

hydr oxy- 2- met hy1- 1, 1- di oxo- 1, 2-di hydr o- 2Hbenzo[ e] [ 1, 2] t hi azi n- 3-y1) - net hano

ne. Thexgapeund 149 was synthesidzed fromsacaharin ang 25 fromthe
conpound 149 ccordin

. 0 the s sequence

2010/ 100139PEFH EEZET @f@@@qfdﬁg%] l@e—sBc_\rgf\SBe_cl(lf'é)rheﬁrYélﬁaring t he
conmpound 1, wiytdi cgropwean alre tyiaelosheof 20% HPLC: Rl = 6.71 min, 99% ( XBri dge
colum) H NMR, dnso-d6, (ppm: 2.68 (s, 3H); 7.98-8.04 (m 54H)
8.18-8.21(m 1H); 8.29(d,1H); 8.40(s,1H); 14.82 (s, 1H, exch). Mass spectrum
(ESI-): mz ; 8 25%) . | e
10(7- Br omo- 4-1yd %ﬁ?@%ﬁ#@&@ o st 3 iy gy Tibovnd 1714
benzo[ e] [ 1, 2dsica£ima3-54) thaphenal eepiepicanst hafbres ELarpiré bESOA or
4- Br onmo- 2- sukSf imkenzed ¢ cagbduddbrinm- 2, et hylh- bepzenesukfenamge (2.5
g, 9.99 mol) 15 is dissolved in 62 T of soda (5% in water). The reaction
is heated to °f00C and KVh04 (6.43 g, 25 mmol) is gradually added within 15
m nutes. Heating is continued for 140 m nutes. The reaction nediumis
cooled to roomtenperature and then filtered. The pH of 20 the filtrate is
br ought back HFG.CE. RTwi=t v .d OcomicentIcat e&XBHCTosolagtlivom,) and then filtered.
The precipitate is W 2010/ 100139PCT/ EP2010/ 052609 105 rinsed with et hyl
acetate. The two phases of the filtrate are separated and t he aqueous phase
I s extracted:'gngarWM bRAsBLAY! sacgkahe. 1The-argani ¢, phases jarg-goldsect ed,
dried on Hagnesiun1su|fate, filtered an

1 (m, 2H); 2.46 (s, 3H); 7.25-7.37 (m, 5HH); 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

15 1-[3-(4-Hydroxy-2-methyl-1,1-dioxo-1,2-dihydro-2H-
benzo[e] [1,2] thiazine-3-carbonyl) -phenyl] -ethanone

OH @) 0O
Illi! ) |I'i!
N
N
OSQ
@) @)
Example 172 - 1-[3-(4-Hydroxy-2-methyl-1,1-dioxo-1,2-

dihydro-2H-benzole] [1,2]thiazine-3-carbonyl)-phenyl]-

20 ethanone



5 concentrated under reduced pressure, in order to obtain the conmpound 150A
(1.64 g, 58%. HPLC. RT = 0.29 min, 99.5% 1H NVR, dnso-d6, 6 (ppm:
7.35 (s, Wb20mxoh)3y 7.67 (d, 1H); 7. 91 (d, 1H); 8.08 (spcihp01085889 (broad
s, 1H, 10exch). Mass spectrum (ESI-) glr? 278 (MH, 100%; 280 (MH,
87% . Exanpl e150B- 6- Bronp-1, 1- di oxo- 1 i hydro-2H

benzo[ d] i sot hi azol - 3-one 15 The corrpound 150A (1.59 g, 5.56 mmol) is

di ssolved in 6 nL of concentrated sulfuric acid at roomtenperature and the
reaction nmediumis stirred for 3 hours before being poured over ice. The
suspensi on i gHd | tergdunbheipbecipit atgnisesinsed thgee 1t M dh wat er,
and then 20 dried for 24 hours at 50C and. in vacuo The conpound 150B (1 33
g, 89% is oBAINed AL RNWAIG e 266PTEIAPLES RIS 35BS ni T I6B¥%6LH

dnso-d6, 6 (ppmps A8Tr(ithedl Hor 1@ ardnglHhe &oﬁidﬁnd;%ﬂg WABh an

2010/ 100139P /EP 310/ 0&'1260% qua Mass spectrum (ESI - 260 (M H,

1009 ; 262 ( Exarpl€ 150 -

(7-Brono- 4- hydroxy 2-met hyl- 1, 1 di oxol, 2-di hydro- 2H benzo[ e] [ 1, 2]

t hi azi n-3-y1) - napht hal en5 2-yl - met hanone. The conpound 150 was synt hesi zed
fromthe eompdikid R50B dnd S mom,2-BroneBEiCuaptrcralmen- 2- yl ) et hanone
according to the sane sequence of steps described for preparing the
conmpound 1, with an overall yield of 55% 10HPLC. RT = 6.14 min, 97% 1H
NMVR, dnso- d61H6NMpprr§ims8 88, s, (ppH);: 2..68 (s, BH);; 2.63 ((s, BH);; 8.04-8.15

gg]ecfr?]m (ES?7+;3/92n(1 mﬂém I\%—&O%(‘?((j" 11'%216 33:134—&% (3%95% exch) )i Mass

(7- Chl or o- 4- By.drBoxys- 2 -Mrﬁt,mlf} r11- (lhr@»e@r E,, 2-1dli, hyecaodr) 2Hbenzo[e][1 2] thi azin-3
-y1) - napht hal en- 2-yl - met hanone WO 2010/ 100139PCT/ EP2010/ 052609 107
Exanpl e151A- 6- Chl oro- 1, 1- di oxo- 1, 2-di hydro-2H benzo[ d]i sot hi azol - 3- one
Met hyl 2-am pR-4- %@eqrt%e(nz(@agtle (5Irg,Z 26,9 M) hgoheated in 18 nL of HCl
(20%in water) until conplete 5 dissol utlon and then cooled to 0C. A
solution of NaNO2 (1.85 g, 26.9 nmol) in 4.5 nL of water is added dropw se
whi | e mai {)n aining the tenperature Egt weﬁn ég éand 6C. The reaction nmediumis
t hen str ed for 1 hour at roomte n a second flask, about 15 g
of 10 SO2 gas is bubbled in 22 nL of acetic acid and 2.3 nL of water at OC.
CuCl (666 ng, 6.7 mmol) is then added. The first reaction nediumis then
added to this bl ue{¢rBedrenyu2rovathpl wkeh-douandl 32-dthgdeeokfenent is
observed; Sti rrr%)bzq,t[h 19 | ARAIALY & IS yCoi (@J%d £ 1A fa-dunut es before
at

renovi ng the col and ‘then the réaction diumis poured over 100 g
of ice and extract ed¥dHoRY limathule thydy) - Pé’@é’cydt]e‘meﬂ@%ﬂ?am c phases are
coll ected, washed with a saturated NaHCO3 sol ution, dried on nmagnesium
sulfate, filtered and 20 concentrat ed under reduced pressure. The residue
is taken up into 5 nL of THF at 0€nd{2. 8 nL of P concentrated anmoni a

sol ution are added slowy. The colld bath is remled gnd stirring is

continued for 1 hour. The r redi @ot" rated, taken up
F
s/ ™~

15 Example 173A - 1-[3-(2,2,2-Trifluoro-1-hydroxy-1-
methyl-ethyl) -phenyl]-ethanone

- (3-acetyl-phenyl) -ethanone (2.5 g, 15.4 mmol) 1is
dissolved in 120 mL of THF under a nitrogen atmosphere

and at 0°C in the presence of TMS-CFs; (2.7 mL, 18.4

200 mmol). TBAF (1M / THF, 18.4 mL, 18.4 mmol) 1is added

within 20 minutes by means of a syringe pump. The cold



25 with a saturated NaHCO3, sol ution, washed once wth ether, and then
brought back to pH=1 with a concentrated HCl sol ution. The forned

preci pi t ave 208/fodisbered, rinsed with water and dri ed unden/ErecioosIbopr essur e
at 50C in order to obtain the conpound 131A 30(896 nmg, 15% . HPLC: RT =
3.07 mn, 99% WD 2010/ 100139PCT/ EP2010/052609 108 1H NVR, dnso-d6, 6
(ppm: 7.94 (broad d, 2H); 8.38 (s, 1H) . Mass spectrum (ESI-): nfz 216
(MH, 100%; 218 (MH, 32%. 5 Exanple 151 -

(7-Chl or o-4- hydr oxy- 2- et hy1- 1, 1- di oxol, 2- di hydr o- 2H benzo[ e] [ 1, 2]

]Ehi azit 2'3')’1)03&%}3@55;%&\&{@?{% mgﬂg@n@eleel@ﬁrrﬁt@ﬁmfimli% \@ﬁ)slrt&xé@t hesi zed
rom the conpou rom ro na en et hanone
according 10% op‘fﬁ%b%]éng% e 2gf rsrgc)hf—: BEEEF?Eéaefjorg}br@ﬁgWﬁg % he
conpound 1, \matﬂmraRe@/eNaH{boyl eédlloh@@% HRLC. £ Rla =1 o. Je3<tmattéab'%3

1H NWVR, dmso d (s, t

8.03-8. 16 (mtlgri% gf’o %? E%hfﬁ\) e%g‘)t(es %%fH) Orfg’?nif $e By g(fc MBS
spectrum éESIGO)Hblrwezi S%S@Md—PNltIOG%temwd( IWHH B2%d CExarrmjr@SﬂEQﬂ

(4- Hydroxy- 26&T¥é§§hylfﬂi@ef%@XOa%dZ difydro-2Hey  under reduced
20benzo[e] [1, 2] t hi azi n- %; napht hal en- 2-yl - net hanone WO

2010/ 100139PECTFEPZGED/ o@%o h%@me@tfl@e@ Bempiue 152Apurified on

2- Cyano- 5- nethyli-deenzgnesidfonaim ge 20 aph Boe4hiet Rltberzami tddwid(2. 5 ¢

18.9 nmmol ) is he edl 12rrLof HCl 20% i n, wat unt| co | et.e
di ssol uti on) lnan%16 c’oollgd tgi%c. t s%k%?ﬁ‘}%n §1e> B3 ft]ﬁéisg mol )

in 3.2 nl0of Qmmmmds lBred(dropwgse hile oaedt asnsnght hel trérpercattur e
bet ween 2C an % The reaction nmediumis then stirred for 1 hour at room
t emper at ur e. In a second flask, about 15.7 g of

Example 173B - 2-Bromo-1-[3-(2,2,2-trifluocro-1-hydroxy-

l-methyl-ethyl) -phenyl]-ethanone

The compound 173B was synthesized from the compound
15 173A according to the procedure for preparing the
compound 144A, with a yield of 57%.

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

'H NMR, dmso-ds, & (ppm): 1.73 (s, 3H); 4.96 (s, 2H);:
6.81 (broad s, 1H, exch); 7.60 (t, 1H); 7.89 (d, 1H);
20 8.03 (d, 1H); 8.17 (s, 1H).

Example 173 - (4-Hydroxy-2-methyl-1,1-dioxo-1,2-
dihydro-2H-benzole] [1,2]thiazin-3-y1)-[3-(2,2,2-
trifluoro-l-hydroxy-l-methyl-ethyl)-phenyl]-methanone.

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

an overall yield of 52%.



10 SO2 gas is bubbled in 15 nL of acetic acid and 1.6 nL of water at OC
Cud (468 ng, 4.7 mol) is then added. The first reaction nediumis then
added t o wbizsionloos9 green sol ution between 1C and 3 C. @as/Ereabmsvent i s
observed. Stirring at |ow tenperature igscontinued for 15 45 mnutes before
renoving the cold bath, and then the reaction m xture is poured over 70 g
of ice and extracted three times wwth a m xture of 20% nmet hanol in DCM The
organi ¢ phases are coll ected, washed with a saturated NaHCO3 sol uti on,
dried on magnesium sul fate, 20 filtered and concentrated under reduced
pressure. Thepresi due d s toaken nyp dsht Qs Mlg@f Bty 0C and 2.8 nl of a
concentrated ammoni a solution are added slowy. The cold bath is renoved
and stirring is continued for 1 hour. The reaction nmediumis concentrated,

taken up 25 wt sat ur at dNaH‘\CO3 sol ution, washed once, with er, and
t hen brought Wgatg\wﬁt’o Wit h apcngc'en?rzgedsHCiﬂ@dl u Igjn (‘Fhe%@r’rred
precipitate its & | teredH, riengsed ;W Thohwat(er dnd ;dr7 ed0uhdey raduced ; WO
2010/ 100139PCT/1ER2010/ 05260 10 pressur e 50G4 r bt aiin the
conpound 152 (@0%#83/ g‘%’% ?HfaPLé:' | g?%g)m%éggg/o c% %ér?mg’XaBierdge)

| H NVR, diso#&n)6 (ppm): 7.61 (d, 1H); 7.77 (s, 1H); 57.99 (d, 1H); 8.77
(broad s, 2H). Mass spectrum (ESI+): mlz 197 (M+, 100% . Exanple 152B -
4- Met hyl - 2- sul f anoyl - benzoi ¢ acid The conpound 152A (620 ng, 3.15 mmol) is
di ssol ved i nMass mpcoft dteH (E3Q%)i:n et erds anaiee30 pdo®f. hydrogen 10
peroxide (30%in water). The reaction nediumis refluxed with heating for 4
hours, and then cooled to roomtenperature, brought back to pH=1 with a
concentrated HC1 solution and extr%‘gggg fehrlﬁ times with a mxture of 20%
met hanol in DCM The organic 15 ph | ected, dried on magnesi um
sulfate, filtered and concentrated under reduced pressure, in order to
obtain the conpound 152B (428 g, 60%. HPLC. R = 4.11 min, 95% (col onne

XBri dge) (4-Hydroxy-2-methyl-1,1-dioxo-1,2-dihydro-2H-
benzo[e] [1,2] thiazin-3-y1)-[3-(2,2,2-trifluoro-1-
10 hydroxy-ethyl) -phenyl] -methanone
OH 0] OH
F
Illi] ) |I'i!
F
/N\\ F
/S\
7/ N\
0] 0]
Example 174A - 1-[(3-(2,2,2-Trifluoro-1-

trimethylsilanyloxy-ethyl)-phenyl]-ethanone

3-acetylbenzaldehyde (1.27 g, 8.57 mmol) is dissolved
15 in 30 mL of DMF under a nitrogen atmosphere in the
presence of potassium carbonate (59 mg, 0.42 mmol) and
of TMS-CF3; (1.52 mL, 10.3 mmol). The reaction mixture
is stirred for 30 minutes at room temperature and then
neutralized with 1 mL of a saturated NH4Cl solution and
20 concentrated under reduced pressure. The residue 1is
taken up in ethyl acetate and then washed once with HC1

(IN in water), dried on magnesium sulfate, filtered and



| H NVR, dnso-d6, 6 (ppm: 2.41 (s, 3H); 7.19 (broad s, 202H, exch); 7.48
(d, 1H); 7.65 (d, 1H); 7.77 (s, 1H); 12.5-14.5 (broad s, 1H, exch). Mass
spect rumyeSbroroorzbz 214 (M H, 100%. WO 2010/ 100139PECTEP20100565362609 111
Exanpl e152C- 6- Met hyl - 1, 1- di oxo- 1, 2- di hygdy,0- 2H  benzo[ d] i sot hi azol - 3-one The
conpound 152B (428 ng, 1.94 mmol) is dissolved in 3 nL of concentrated
sulfuric acid at roomtenperature. 5 The reaction mxture is stirred for 2
hours and then poured over ice and filtered. The precipitate is abundantly
rinsed with water and then dried in order to obtain the conpound 152C (359

My, 93% as aRidak Sl dﬂPd& ﬂ%rducédOQr@égur@6f@l(2§56b@ngcqiuﬂm) 101H

[s\lg/sct?lﬁo(gglth)e (pprﬂ%r?lﬁgéo f1(-¥ %@Bw@aﬁi@ Hg)%,25§ 99 (3 10). Jps

- (4- Hydr oxy- %,s?-sdllcmstlhly]:-hb heddtom—eb 2-
di hydr o- 2H benzo[ e] [ 1, 2] t hi azi n- 3-y1) - napht hal en- 2-yl 15 nmet hanone The
conpound 152 was synt hesi zed fromthe conpound 152C and from

2- brono- 1- ( ngaght-halgn-2- gl ) et E@HO”% @CCR{I_QI ng. tg the sane 13RAURTIGE; ) of steps

descri bed for reparing the conp oun& 1, wth an overa?ﬁ yi eI d of 21% 20
HPLC. RT 2 6.@Brhdge 98%(XBr mgél@& Gl O TINRD s G166 COB Uppm) ¢ 2. 55
(s, 3H); 2.64 (s, 3H); 7.66 (t, 1H); 7.72 (t, 1H); 7.80 (d, 1H; 7.84 (s,
1H); 8.05 (d, 1H); 8.11-8.11 (m 4H); 8.67 (s, 1H); 15.75 (s, 1H, exch).
WO 2010/ 100139 PEMREP204464 052669 (dcin)Mass. speqir, ume)APCE +30 nkz 380 ;( MH+,

24% . Exanpl gﬁ%@S B| p@sgy% %Oyl (g@ydr7ox7 héﬂe&?’l ]8’ Jo2d| Qxo 1]H

di hydro-2HDb ] t*hi a2| B

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

10 Example 174B - 2-Bromo-1-[3-(2,2,2-trifluoro-1-hydroxy-
ethyl) -phenyl] -ethanone

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

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

'"H NMR, dmso-ds, & (ppm): 4.93 (s, 2H); 5.32 (g, 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-2-methyl-1,1-dioxo-1,2-
20 dihydro-2H-benzole] [1,2]thiazin-3-yl1)-[3-(2,2,2-
trifluoro-l-hydroxy-ethyl) -phenyl]-methanone.

The compound 174 was synthesized from saccharin and

from the compound 174B according to the same seguence



Exanpl e 153 - Bi phenyl - 3-y1- (4- hydr oxy-2-net hyl -1, 1-

di oxo-1, 2-di hydro- 2H benzo[e][1, 2] thiazin-3-yl)- nethanone The conpound
142 (200 wp,20fi/foorseol ) is di ssol ved under 10 an inert arocogpbewesicns 1.1 nlL
of acetone and 1.2 nL of water in the prgsence of benzene boronic acid (68
ng, 0.55 mmol), of potassium carbonate (2%75 ng, 1.27 mol) and pal |l adi um
acetate (5 ng, 0.02 mmol ). The reaction mxture is heated to 85C for 1 hour
and 30 m nutes and 15 then brought back to roomtenperature, diluted with
wat er and extracted three tines with DCM The organi ¢ phases are conbi ned,
dried on magnegsidiBsdl fateribiht eved @Argcancentiat ednypdes nedugced,
pressure. The thereb)i obt.ai_ned rg sidue is purified on a colum of 12 20 g
of silica wi R BERTHH G ©F obtain the conpound 153 (141 ny, 68% .

HPLC. RT = 7.07 mn, 96% (col onne XBridge) WD 2010/100139PCT/ EP2010/ 052609
113 NVR, dmso-d6, 6 (ppm : 2.68 (s, 3H) ; 7.44 (t, 1H) ; 7.53 (t, 2H ;
7.69-7.76 (mHE3ME): RT70B-.8204i(m %BH) (XB&i2be wodadins, 1H) ; 8.31 (s, 1H) ;
15.36 (broad s, 1H, exch) . 5Mass spectrum (ESI-) : mz 390 (MH, 100% .
Exanples 154 to 169 OH The conpounds 154 to 169 were synthesized from
the conpound '#4zmand ffemqar 504%&&? oni %Oacgsds g@porgl B9 [@ﬂo%l Soam‘f‘

nmet hod descrl bed for yreparl ng the 10 co oun me of
conmpounds> HPLE* Y| (vHexaBy  7¢ Ifltuor]d{ bi p?le?@/l (§y ) (4-

hydr oxy- 2- metthys- 1(,b1rcd1cpx© 133),d|8hw8r q@gl—klbenz@ et 1,8kbhbazi,n-2H) ;

3-y1) - net hanqr%e. 4%. 8(%r 95, 9% q\HQ Ce\xlch%O.ll 155

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

Example 175

10 3-(4-Hydroxy-2-methyl-1,1-dioxo-1,2-dihydro-2H-

benzo[e] [1,2] thiazine-3-carbonyl)-benzoic acid

OH O @)
N
oSO
77N
@) @)
Example 175 - 3-(4-Hydroxy-2-methyl-1,1-dioxo-1,2-

dihydro-2H-benzol[e] [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 water) 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



110 (3'-Fluoro-biphenyl-3-yl)-(4- hydroxy-2-nethyl-1, 1-di oxo-1, 2-

di hydro-2H-benzo[e] [ 1, 2]t hi azin- 3-yl)-net hanone 6.93" 98.2%\ o 408 156
1111 (4'wBl2aoyweisbphenyl- 3-y1)-(4- hydroxy-2-net hyl - 1, pcaippzarobs5509

di hydro-2Hbenzo[ e] [ 1, 2] t hi azi n- 3-y1)-pgt hanone 6.92" 98.7% 0\0 408 157 ci
(2' - Chor o- bi pheny1-3-y1)-(4- hydroxy-2-nethyl -1, 1-di oxo-1, 2-

di hydro-2H- benzo[e] [ 1, 2]t hi azin- 3-yl)-nethanone 6.99' 94.8% 0 \ 0 (426)
158 110 a (3'-Choro-biphenyl-3-yl)-(4- hydroxy-2-nethyl-1, 1-di oxo-1, 2-

di hydr o- 2H benzo[e] [ 1, 2]t hi azi n3-yl) - et hanone 7.19" 98% 0 \ 0 CO LC) (426)
WO 2010/ 100139RGHiER2QK0/20526Q9 nblb1 in DCM. The organic phases are

combined, dried on magnesium sulfate, filtered and
concentrated in order to obtain the compound 175 as a
yvellow solid (99 mg, 93%).

5 HPLC: RT = 5.49 min, 98% (XBridge column)

'H NMR, dmso-d¢, & (ppm): 2.64 (s, 3H); 7.77 (t, 1H);
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%).

10 Example 176

3-(4-Hydroxy-2-methyl-1,1-dioxo-1,2-dihydro-2H-
benzo[e] [1,2] thiazine-3-carbonyl)-N-methyl-benzamide

OH O 0]
Crrogr
N
o5 O
77N
Example 176 - 3-(4-Hydroxy-2-methyl-1,1-dioxo-1,2-

15 dihydro-2H-benzole] [1,2]thiazine-3-carbonyl)-N-methyl-

benzamide

The compound 175 (150 mg, 0.41 mmol) is dissolved in 3
mL of DMF under an inert atmosphere in the presence of
(3-dimethylamino-propyl)-ethyl-carbodiimide

20 hydrochloride (120 mg, 0.62mmol), of 3-hydroxy-3H-
benzo[d] [1,2,3]triazin-4-one (102 mg, 0.62 mmol) and



159 110 ci  (4'-Choro-bi phenyl-3-y1)-(4- hydroxy-2-nethyl-1, 1-di oxo-1, 2-

di hydro-2H- benzo[e] [ 1, 2] thi azin- 3-yl)-nethanone 7.22' 97.9% 0\0 (426) 160
(2' - Met hyweohw phemgsa- 3-y1) - (4- hydroxy-2-net hyl - 1, 1- di ox®@€T/EP2010/052609

di hydro- 2H benzo[e] [ 1, 2] t hi azi n- 3-y1)-pmt hanone 7.08' 98.4% 0\0 404 161
110 (3'-Methyl - bi phenyl1-3-y1)-(4- hydroXy-2-nethyl-1, 1-di oxo-1, 2-

di hydro-2H benzo[e] [ 1, 2] t hi azi n- 3-y1)-net hanone 7.15 99.6% 0\0 404 162
110 (4' - Met hyl -bi phenyl1-3-y1)-(4- hydroxy-2-nethyl -1, 1-di oxo-1, 2-

di hydr o- 2H benzo[e] [ 1, 2] t hi azi n- 3-y1l)-net hanone 7.16" 99.5%0\0 cp 404 163

(2' - Met hoxy- hippheny 1-36pl)nd,4-1 hydr exy1 2, meihy | cderl - 8t 0X0ed, 2t room
di hydr o- 2H-benzo[1%k; 2]t?l&2l92 hg&}snet anone

tempe ure e reaction mixture 1is
concentrated under reduced pressure, diluted with 20 mL
of DCM and washed twice with HC1 (1IN in water). The

5 agqueous phases 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

10 DCM in 20 minutes), in order to obtain the compound 176
as a yvellow solid (101 mg, 64%).

HPLC: RT = 5.21 min, 97% (XBridge 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,
15 2H); 8.42 (s, 1H); 8.66 (d, 1H); 15.35 ( broad s, 1H,

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

Examples 177 to 183

OH O 0
S/N\\
7\
O ‘o

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



6. 85'

100% 0\ 0 420 164 1111

(3" - Met hoxy- bi phenyl - 3-y1)-(4-

hydr oxy- 2- net hyl - 1, 1- di oxo- 1, 2- di hydro-2H benzo[e][1, 2]t hi azi n-

3-y1l) - mretwernone1061386'

98.5% 0\ 0Co 420 165 1111
(4' - Met hoxy- bi pheny1- 3-y1) - (4- hydroxy-%%nethyl-l,l-dioxo-1,2-

PCT/EP2010/052609

di hydr o- 2H benzo[ €] [ 1, 2] t hi azi n-~ 3-y1) - et hanone 6.83' 99.5% 0\0 c\| 420
166 F 1111 (4-Hydroxy-2-nethyl-1, 1-di oxol, 2-di hydro-2H
benzo[e][1, 2]thiazin-3-yl1)-(3" - trifluoronethyl-biphenyl-3-yl)- nethanone
7.17" 97.5%0\0 458 167 1111 F
(4- Hydr ggy- & met hyel- 1, 1-di 0x0g e~ Gk WYL O dhbounds gprc™ | Y19
3-(4-Hydroxy-2-methyl-1,1-dioxo-
/ 1,2-dihydro-2H- 5.33’ .

171 L benzole] [1,2]thiazine-3- 95.8% | 44%| 387
carbonyl)-N,N-dimethyl-benzamide
N-Ethyl-3- (4-hydroxy-2-methyl-

a 1,1-dioxo-1, 2-dihydro-2H- 5.417 .

178 Y benzo[e] [1,2]thiazine-3- 96.95 | 39°| 387
carbonyl)-benzamide
3-(4-Hydroxy-2-methyl-1,1-dioxo-

/ 1,2-dihydro-2H- 5.717

1791 N benzole] [1,2]thiazine-3- 96.9% |34%] 410

carbonyl)-N,N-diethyl-benzamide
’< N-Cyclopropyl-3- (4-hydroxy-2-
methyl-1,1-dioxo-1,2-dihydro-2H- 5.437 o

180 N_< benzo[e] [1,2]thiazine-3- 96.6% | 33| 397
carbonyl)-benzamide
N-Cyclopropylmethyl-3- (4-hydroxy-

181 /—<] 2-methyl-1,1-dioxo-1,2-dihydro- 5.71" | 530 | 413

-y 2H-benzo[e] [1,2]thiazine-3- 98.7% ’
carbonyl)-benzamide

‘< 3-(4-Hydroxy-2-methyl-1,1-dioxo-
1,2-dihydro-2H- 6.097 o

182 N@ penzo[e] [1,2]thiazine-3- 99.55 | 07| 437
carbonyl)-N-phenyl-benzamide
N-Benzyl-3- (4-hydroxy-2-methyl-
1,1-dioxo-1,2-dihydro-2H- 5.967 .

183 |_N/_® benzo[e] [1,2]thiazine-3- 03.8% | ©° | 447

H carbonyl)-benzamide
M & NMR, dmso-d¢, Ex. 177: 2.65 (s, 3H); 2.98 (s, 3H); 3.03
(s, 3H); 7.68-7.75 (m, 2H);7.99-8.07 (m, 4H); 8.08 (d, 1H);
8.20-8.21 (d, 1H); 15.28 (broad s, exch, 1H). Ex. 178: 1.15
(t, 3H); 2.63 (s, 3H); 3.29-3.36 (m, 2H + H20); 7.71 (t,
5 1H); 7.99-8.00 (m, 3H); 8.12 (d, 1H); 8.21-8.22 (m, 2H);
8.42 (s, 1H); 8.68 (t, 1H); 15.36 (broad s, exch, 1H). Ex.
179: 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, b5H); 8.20-8.21 (m,
1H); 15.28 (broad s, exch, 1H). Ex. 180: 0.71-0.75 (m, 2H);
10 0.8 (m , 2H); 2.63 (s, 3H); 2.86-2.91 (m, 1H); 7.70 (t, 1lH);
7.99-8.00 (m, 3H); 8.09 (d, 1H); 8.20-5.21 (m, 2H); 8.40
s(lH); 8.66 (d, 1H); 15.34 (broad s, exch, 1H). Ex. 181:
0.45-0.47 (m, 2H); 0.6 (m, 2H); 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);




benzo[e][1, 2]thiazin-3-y1)-(4'- trifluoronethyl-biphenyl-3-yl)- nethanone
7.22' 98.3%0\0 458 168 N 1111

' - (4- Hyawoxytezwosbhy1- 1, 1- di oxol, 2- di hydr o- 2H benzo[ eprtERRdtviosasone- 3-
car bonyl) - bi phenyl-3-carbonitrile 6.57',,99.5%0\0 Co 415 169 1111 N

' - (4- Hydroxy-2-net hyl-1, 1- di oxol, 2-di hydro- 2H benzo[e] [ 1, 2] t hi azi ne- 3-
carbonyl) - bi phenyl-4-carbonitrile 6.57" 97.1%0\0 415 * 11-1 NMR, dnso-d6,
Ex. 154: 2.68 (s, 3H); 7.35-7.41 (m 2H); 7.47-7.52 (m 1H); 7.62 (t, 1H);
7.75 (t, 1H); 7.89 (d, 1H); 7.99-8.01 (m 3H); 8.08 (d, 1H); 8.21-8.22 (m
1H); 8.26 (Sg.2W0 am@ﬁsloog,s&fcu EPQQLO/@%(SQ% 118 1Hi5 15 @.rc(am aad s,
exch, 1H). Ex. 155 2.67 (s 28 (t 55 7 '7.74 (t,
1H): 8.00-8. 66¢m 1Bl : E8: 2483 %%?n g4 3H %J(% 111—I)1H1'5n§638(b Hoad s,
exch, 1H). BExn)156:.72- 67815,(m,3H)3H 7. 870¢t, d2H)3H 7. 822(48.2H) (m,7. 37-;7. 80

8.52 (s, 1H); 10.47 (s, 1H); 15.33 (broad s, exch, 1H). Ex.
5 183: 2.63 (s, 3H); 4.52 (d, 2H); 7.25-7.28 (m, 1H); 7.32-
7.36 (m, 4H); 7.73 (t, 1H); 8.00 (d, 3H); 8.17-8.25 (m, 3H);
8.49 (s, 1H); 9.26-9.27 (m, 1H); 15.34 ( broad s, exch, 1H).

" XBridge column.

Example 184

10 3-(4-Hydroxy-2-methyl-1,1-dioxo-1,2-dihydro-2H-

benzo[e] [1,2] thiazine-3-carbonyl) -benzamide

OH O @)
s7N
7285
@) @)
Example 184 - 3-(4-Hydroxy-2-methyl-1,1-dioxo-1,2-

dihydro-2H-benzole] [1,2]thiazine-3-carbonyl)-benzamide

15 The compound 175 (150 mg, 0.42 mmol) is dissolved in 3
mL of THF in the presence of PyBOP (239 mg, 0.46 mmol),
of ammonia (152 ul, 1.25 mmol) and of DIEA (80ul, 0.46
mmol) and stirred at room temperature for 4 hours. The
reaction medium is diluted with 20 mL of DCM and washed
20 with HC1 (1IN in water). The aqueous phase 1is extracted
four times with DCM. The organic phases are combined,

dried on magnesium sulfate, filtered and concentrated



5 (m 2H); 7.99-8.05 (m 5H); 8.20-8.23 (m 1H); 8.27 (s, 1H); 15.32
(broad s, exch, 1H). Ex. 157: 2.68 (s, 3H); 7.45-7.50 ( m 3H); 7.63-7.65
(m 1H); wobsdto/wogso(m 2H); 7.97-7.99 (m 3H); 8.03 (d, rtier2&0b52608, 1H);
8.19-8.20 (m 1H); 15.41 (broad s, excnglH) Ex. 158: 2.67 (s, 3H); 7.51
(d, 10 1H); 7.57 (t, 1H); 7.72-7.76 (m 2H); 7.81 (d, 1H); 7.98- 8.07 (m
5H); 8.21-8.23 (m 1H); 8.31 (s, 1H); 15.26 (broad s, exch, 1H). Ex. 159:
2.67 (s, 3H); 7.59 (d, 2H); 7.72-7.78 (m 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, 1H). Ex. 160:
2.32 (s, 15 3H) ;018 (s, o@f&1n7t3@'6 g 44 3863 ?el@o@msdmﬂd
7.98-8.04 (n1 SFD 8.20-8.22 (m 1H); .45 (broad s, exch, 1H). Ex. 161:
2.41 (s, 3H):(72 69,403 7.25 (d, 1H) 7.41 (t, 1H):; 7.53 (d, 1H): 7.56
(s, 1H); 7.71 (t, 1H); 7.98-8.03 (m 5H); 8.21-8.23 (m 1H); 8.32 (s, 1H
15.35 (broad s, 20 1H, exch). Ex. 162: 2.37 (s, 3H); 2.67 (s, 3H); 7.34
(d, 2H); 7.63Hd,;: &) = B.70 @tin,1H)/,. 4% IFE8.100 molsiEn) 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, 1H); 7.18 (d, 1H); 7.35-7.44 (m 2H); 7.67 (t, 1H; 7.79 (d,
1H); 7.97-8. 0% @@mgz m ,8519 3. ( H)s, 8. (57 ) ;(s15.188 ( br oad
s, 1H exch). i%-1 M% $ %&m% mﬁ ;93%% %dd i EPﬁ? 27 (s,
1H): 7.31°(d,’ 17|11) t?zw(t (1‘%%017732{“8 H)8 398@8(5%{(m (3. 19-8. 24
(m 1H); 8.37H)Ss, 1BH36 1>r32d br,0atks, 1H) .exch). Ex. 165: 2.67 (s 3H);
3.82 (s, 3H); 30 7.09 (d, 2H); 7.66-7.71 (m 3H); 7.94-8.02 (m 5H); 8.19-
8.23 (m 1H); 8.28 (s, 1H); 15.38 (broad S, 1H exch). Ex. 166: 2.66 (s,
3H) ; 74-7. 9 9 4, (m 1H); 8.37 (s, 1H;
15. 22 (broad%fséls(s excU)zn E e, /f ég’) %5 Y8 (1. 1H): 7.89 (d.
2H); 7.95-8.02 35(n] 5H); 8.08-8. 13 (m ZFD 8 19 8.24 (m 1H); 8.34 (s,
1H); WD 2010/ 100139PCT/ EP2010/ 052609 116 15.27 (broad s, 1H, exch). Ex.
168: 2.67 (s, 3H): 7.73 (d, 1H): 7Exemple {85 791 (d, 1H): 8.00 (broad s,
3H); 8.07- 8.10 (m 3H); 8.19-8.25 (m 2H); 8.32 (s, 1H); 15.23 (broad s,
1H, exch). Ex. 169: 2.67 (s, 3H); 7.78 (t, 1H); 7.94-8.03 5(m 7H);
8.08-8.12 (m ZFﬂx @ -Hydroky -(2rmeldtly1 -8 ,33 dixoH) 2 - R@rdyamd s, 1H,

h d
v ar oo S0 eg el (F ATBhSad{Be - 3-cabanyl) -henzoig arid stbyl, oo
[1 2] thiazin-3-yl) -naphthal en-2-yl- esdtdranone OH 0 0 00 O Exanmpl e 170

(4 Hydr oxy- 7- met hanesul f ony1l- 2- et hyl 1, 1- di oxo- 1 2- di hydro- 2H benzo[ e] [ 1, 2]
t hi azi n-3-y1)- 15 napht hal en- 2- yl Qfet h&none

Theconpoundl70wassynt hesi zedf r onb- net!anesulfo 1- 2- et hyl - benzenesul f onyl
chloride according to the .

Rep’s o@scrlbed for preparing
t he conpound 17, with an o\g

2010/ 100139PCT/ EP2010/ 052608 , Bo< d6, g\(ppn) 2.71 (s, 3H);
3.47 (s, 3H); 7.67 (t, 1H); 7.734%_1H); 8.05-8.15 (m 4H); 7.42- 8.49 (m
3H): 8.67 (s. 1H): 14.76 (se, 1M efch). Mass spectrum (ES|+): iz 444
(M, 100% . S5Exanple 171 (4-Hydroxy-2-nethyl-1, 1-di oxo-1, 2-di hydro-2H
benzo[e][1, 2] thi azin-3-y1)-(1-phenyl -cycl opropyl)- nethanone

Example 185 - 3-(4-Hydroxy-2-methyl-1,1-dioxo-1,2-

dihydro-2H-benzol[e] [1,2]thiazine-3-carbonyl)-benzoic

15 acid ethyl ester.

The compound 175 (150 mg, 0.42 mmol) is dissolved in 6
mL ethanol in the presence of pTsOH (8 mg, 0.04 mmol),
and refluxed with stirring for 18 hours. The reaction
medium 1is concentrated under reduced pressure. The

20 thereby obtained residue is purified on a column of 12



10 Exanple 171A - 1-(1-Phenyl-cycl opropyl)-ethanone The conpound 171A was
synt hesi zed from 1- phenyl cycl opr opanecarbonitrile according to the sane
procedur evoesoyviobsd for preparing the conpound 147B, wi thTaPyieloskeod 40%
15HPLC. RT = 4.30 mn, 96% ( XBri dge CO'#EW) 1H NVR, dnso-d6, 6 (ppm: 1.15
(dd, 2H); 1.47 (dd, 1H); 1.92 (s, 3H); 7.23-7.40 (m 5H). Mss spectrum
(ESI+): mz 161 (M#, 100% . WD 2010/ 100139PCT/ EP2010/ 052609 118

Exanpl e171- ( 4- Hydr oxy- 2- net hy1-1, 1- di oxo- 1, 2-

di hydr o- 2H benzo[ e] [ 1, 2] t hi azi n-3-y1) - ( 1- phenyl cycl opropyl) - net hanone The
compound 171 gnvast synt hesi zeg¢ fromithe sompound Lilk.5 ascerdihng tigd he sane

sequence of steps described for reparl t he conpou 44, wth an overal
yield of 6% G9PPEIIRT %-5 azfo%-‘fr? lowoS (Q;%rdi dge S (H]gum%)c‘Il H NMR dnso-d6, 6

(ppm): 1.38-1.41 (m 2H); 1.65-1.68 10(m 2H); 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 s$ipéct:r WA (ESI.£)8 mmnz 356 SEVHEKBriongd) .cobxampl e 172

151-[ 3- (4- Hydr oxy- 2- net hy1-1, 1- di oxo- 1, 2- di hydr o- 2H

benzo[e][l 2] t hi azi ne- 3- car bony1l) - pheny1] - ethanone CH 00 11 0 0 Exanple
172 - 1-[3-(4- W@ro%go—@thﬁl-lp ndi 0X03d, 2+, (s, 3H);

di hydr o- ZFLbenzo[e][l t hi azi ne- carbo 6? phen¥%é- 20 ethanone WO
2010/ 100139PEF/EPZG10/2682609 7191dtThéP@onﬁy Yd (F7 SrrithésiFed ™ r om

1- (3-acetyl plzenyl)-.echargna lgeardiong (oo dake ssarmxcgequence of steps
described for preparing the conpound 144, with an overall yield of 21%

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

Example 186

(4-Hydroxy-2-methyl-1,1-dioxo-1,2-dihydro-2H-

10 benzo[e] [1,2] thiazin-3-yl) - (3-pyridin-3-yl-phenyl) -
methanone
N
OH O -
|I'i: ) |Ili: )
N
N
OSQ
o)
Example 186 - (4-Hydroxy-2-methyl-1,1-dioxo-1,2-

dihydro-2H-benzole] [1,2]thiazin-3-yl) - (3-pyridin-3-yl-
15 phenyl)-methanone.

The compound 142 (200 mg, 0.5 mmol) is dissolved under
an inert atmosphere in 1.5 mL of 1,4-dioxane in the
presence of pyridin-3-ylboronic acid (104 mg, 0.76
mmol), of tripotassium orthophosphate (1.27 mol/l, 679
20 nul, 0.86 mmol), of



5 HPLC. RT = 6.25 min, 97% (XBridge colum) 1H NVR, dnso-d6, 6 (ppm: 2.64
(s, 3H; 2.66 (s, 3H); 7.79 (t, 1H); 8.00 (broad s, 3H); 8.15-8.35 (m 3H);
8.58 (s, wopioldoBd (broad s, 1H, exch). Mass spectrum EEBIEPR010MERH0B856
(MH, 100% . 10Exanple 173 30

(4- Hydr oxy-2-net hyl-1, 1- di oxo- 1, 2-di hydlr 0- 2H-benzo[e] [ 1, 2] t hi azin-3-y1)-[ 3-
(2,2,2-trifluoro-1-hydroxy-1-nethyl -ethyl)-phenyl]-nmethanone OH OCH 15
Exanpl e173A-1-[3-(2, 2, 2-Tri fl uoro- 1- hydr oxy- 1-

met hyl - et hyl ) - pheny1] - et hanone 1-(3-acetyl - phenyl)-ethanone (2.5 g, 15.4
mol ) is di S%qll\ée(@llbenlz@lraﬁ!enefaclélﬂ%nlén@er a@l@dﬂﬁgen @ﬁ rmﬁ her ey and, at 0C
in the presence % f@ % / THFd 8.4 i,
18. 4 mmol) |§1mé) BrWﬁG%83h3§Y BREPBIRE s ]rnd‘eg'puﬁ;b e cold
WD 2010/ 10013@%@'5/ EPJZG@.O&@EEGG)@nl?r@sobatrh is nempeed andl o hecr eaetilon nmedi um
is stirred for afurthr ho rs.an then netrallzed y add a
saturated Na solf l?td:aonJfl “and Yina hIdcy exatract ed Srotcimnels)cevﬁ%ehraqiqﬁyﬁ’

acet at e. Yhe dorlganidc phabesD@f e B cowbbhed, washed wsthuwaterd awdGlhen
dried on magnesiimesul fahe, bibheied andsconcentyated undemdoruceth
pressure. The thereby obtained residue 1s purified on silica (gradient of
0% to 50% et WAl fadcrat ef 1 ht®ept anénidh 20PHH) LT3 kPbr dBRAES obicaiuracthe

p?rt | yE)rzurl }‘@@%@&om@n&h&%y( 2136 iG)ed Itedisitsed asiSuGhed it ke next

st ep. anpl e

2- Br ono- 1- [ 3°C2 87217 i ] (or@f 12 hiirdxy 12 nBEAPEPet AYPFEFRENYT] 6t Hehone
The conpaddnd 5%7mnm&ymme%|mad ) from dbheeconpouvbdald THSA cacgondidg to
the procedurg 6(7) P, % ot he conpound 144A, with a yield of 57% HPLC
RT = 5.50 i RSt 4ot ixB doe dal um) 1H NVR, dnso-d6, 6 (ppm):
1.73 (s, 3H); 4. 96 (s, 2H) 6. 81 (broad s, 1H, exch); 7.60 (t, 1H); 7.89
(d, 1H); 208.03 (d, 1H); 17 (s, 1H.

Exanpl e173- ( 450fdr 682 5né)t7h9‘1ml Pdi%6x JXBridge column)

di hydr o- 2H benzo[e] [ 1, 2] thi azin-3-y1)-[3-(2, 2, 2-
trifluoro-1-hydroxy-1-nethyl-ethyl)-phenyl]- rret hanone. The conpound 173 was
synt hesi zed fIHomwacm@a:d)mgand 2Bofnom the7conpour) 173B7aedosdi ngn,t 0 t he

TR R o b P
15 1H 8 39 (s, 1H) 8.71 d, 2H) 15.20 (broad s, 1H,

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

Examples 187 to 195

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.



121 HPLC: RI = 6.05 mn, 95% (XBridge colum) IH NVR, dnso-d6, (ppm: 1.76
(s, 3H); 2.61 (s, 3H); 6.84 (s, 1H, exch); 7.67 (t, 1H); 7.90-8.05 (m
5H); 8. 1Av8.28R8/1m391H); 8.36 (s, 1H); 15.47 (broad s, liEcTEPIEl)s26MASS
spectrum (ESI+): mz 445 (MNH4, 1009 . arrpl e 174

(4- Hydroxy-2-met hyl- 1, 1-di oxo-1, 2-di hy

d%O

2,2,2-trifluoro-1- 10hydroxy-ethyl)-phenyl]-nmethanone OH OCH
Exanpl el74A1-[3-(2,2,2-Trifl uoro-1-

2Hbenzo[e] [ 1, 2] thi azin-3-y1)-[3-(

trimethylsilanyl oxy-ethyl)- Dhenvll - et hanone 3-acetyl benzal deh gg (1.27 g,
8. 57 mmq kis di sgplved |15 ig [yea niftlr wat h¥r8 i|n
t he presg%]‘ce of potassi um carﬁ'ﬁl ate ?&S%mgggggsmml) ﬁﬁge TI\/SIS1f apsit) 1. 52
mL, 10.3 mo| ). ,The readt4-enydAckkHp eméisn 8-l nedid-aor- 30 m nuteg at [room
t enper at g{?g an ey nedt raldizedired -1 nL of a saturat e5doNH4Cé |L£[I on
and 20 dorcentratied wndgsersaduged, preassidie-3The) + €51 dye d7s 5t ak A dp N
et hyl adetatfe and en waghed reoreel whidn HCImEdMNehdnanatier ), drifed cn
magnesi Um sul fate, TiltéredandxyWO-2OIG/1H00139R6dd-EP2010/ 052609 122
concent rlat ed uple reducedz-pﬁes/ﬁubeﬂm order to obtain the paftly |purifiled
conpound 1B84A (2|55 "g) . |bénisleuged2 ashsuah-BAyt hel ext ét?gr% 495HPLUC7 Rl =
5.15 mn, 42% ( et 6.9d-mmthy 1409 { OFVS)- v3 { XBri¢rdged -gol , partilal
deprotedtion on the coI UnaharbideNVR, dnso-d6, 6 (ppm): 0.09 (3, 9H); 2.0
(s, 3H);[ 5.6 ( 16 drox¥Hy rm&t hAE -(d 1 -dH)50-8. 2 (d 1H); §.08 (9
1H). Mags splect | ), 2diny29d- e, 100% . 10 EXc g 174B -
2- Br ono-|1-4%}- ( 2, 212 baroroel-(hydr axiyeetimy By vy pheimsr1] - h} EpneS“E%e carrpound
174B was synr hesi zgd fr qud triec hgarpouhdi ri-A4Alaeciosdi g to't pr ocedur e flor
preparing the conpound l4dd#fanwineh a yield of 60% 15 HPLC. Rl |= 5./123 min,
83% ( XBrfi dge| col umm) (4-Hydroxy-2-methyl-1,1-dioxo-
Y 1,2-dihydro-2H- 5 057
190 | benzo[e] [1,2]thiazin-3-yl)-[3- 9é 1s 60% 407
% (4-methyl-pyridin-3-yl)-phenyl]- T
methanone
(4-Hydroxy-2-methyl-1, 1-dioxo-
1,2-dihydro-2H- 5 0o
191 | N benzo[e] [1,2]thiazin-3-y1)-[3- iOO% 70% 407
— (2-methyl-pyridin-3-yl)-phenyl]-
methanone
(4-Hydroxy-2-methyl-1, 1-dioxo-
XN 1,2-dihydro-2H- 5 077
192 | benzo[e] [1,2]thiazin-3-y1)-[3- iOOg 21% 423
~o Z (4-methoxy-pyridin-3-yl1) - ’
phenyl]-methanone
(4-Hydroxy-2-methyl-1, 1-dioxo-
XN 1,2—dihydro—2H—l . 6.287
193 | benzo[e] [1,2]thiazin-3-y1)-[3- o7 3s |37%| 411
" (6-fluoro-pyridin-3-yl)-phenyl]- T
methanone
- (4-Hydroxy-2-methyl-1, 1-dioxo-
T 1, 2-dihydro-2H- 41
194 N benzo[e][1,2]thiazin-3-y1)-[3- 9é 9s 63% 423
| (2-methoxy-pyridin-3-yl) - T
Z phenyl]-methanone
(4-Hydroxy-2-methyl-1, 1-dioxo-
XN 1,2—dihydro—2H—l . 6,357
195 | benzo[e] [1,2]thiazin-3-y1)-[3- o7 5s |27%| 423
2o~ | (6-methoxy-pyridin-3-yl) - "
phenyl]-methanone
" 'H NMR, dmso-ds, Ex. 187: 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, 1H); 8.39
(s, 1H); 8.71 (d, 2H); 15.20 (broad s, 1H, exch). Ex. 188:



1H NVR, dnso-d6, 6 (ppm: 4.93 (s, 2H); 5.32 (g, 1H); 7.03 (broad s, 1H,
exch); 7.61 (t, 1H); 7.81 (d, 1H); 8.05 (d, 1H); 8.11 (s, 1H.

Exanpl el Meo(24toHporsoxy- 2- met hy1- 1, 1- di oxo-1, 2- PCT/EP2010/052609

20di hydr o- 2H benzo[ e] [ 1, 2] t hi azi n- 3- y1)h3-(2, 2, 2-
trifluoro-I-hydroxy-ethyl)-phenyl]-net hanone The conpound 174 was

synt hesi zed from saccharin and fromthe conpound 174B according to the sane
sequence WO 2010/ 100139PCT/ EP2010/ 052609 123 of steps described for
preparing the conpound 1, with an overall yield of 33% HPLC. R = 5.92

mn, 92% (XBri.dge @0l wm). I2HMNVR,s, dneg-,d6;. 406 (RPMin)2. 60, A=, b3H)1H5 32
(broad s, 5 1H§; 7 05 (d, 1H exc (t, 1H§ 7.80 (d 1I—g

(broad s, ?)807(dm'1I§|5I i g8 2 (S%Jrzéa(&ms 1}QH) 5. h%y i 6af- &2 exch)
Mass spectrumHQ ESIL3-)28 n(bZroé&ls(l\/N%bec]kﬂQ‘%)ﬂx Exaopl ®. 4075s, 3H); 2. 97

103- ( 4- Hydr oxy- ‘[{Fthy "1, 1-dj oxo-1,.2-d Md@l'd%ga §,19-8.24 (m, 1H);

benzo[ e] [ 1, 2] t hi az Cear bonyl) benzoic” a
175- 3- (4- §-Iydr80>39 2speflhyl- 4, 48 dioxot),;2-8.76 (s, 1H) 15 25 (broad s,

di hydro- 2H bqlﬁzo[e§1:[l;l. 2L hi @gbne233§arpongljr9 bgzngéal gs 15a¢i d The cpyrpound
143 (100 ng, 0.29 mol) is d1‘sso|ved in 1 KCOH 30%|n water?d?nthe
presence of é@(b ipl’-df dtharfdl; and’thep’ hélat eéIHio 20610r2318(out™.; The

reacti on medigumsi §sdi m;tedg vugthdlo 10 ; of s Ve e rosashed 1%0 @M’:me wist h et her,
br ought back\;a_g pH n HCl %}rN i.n_wat er) and f| @extr cted
A 9

= h
three tines ac% 20%0?5?0&3915 1 EP2010/'652609 124 £ 20%
met hanol 10n DCML-Thet onganBg) phases-ar& cambi ped; drdedr c% rrmgnesm um

el | ow sol 1 d (88 g, 8995 5 tpLe -2 540 R, "38% { Xk | 966 bolUm) 1H
NVR, dnso- d6,1H6 Epph): Bx641P3; ije 7s773E%; 1H)3 7599318.007 (34 BH):
8.20-8.24 (m1H¥H)17 8928 (daylH y & 6@01(511{ 1H). 93638330(%9)(@@) 16)3715. 32
(s, exch, 1H) s(s,spl%ctrum QESIS-, SR m z 83.45 ((M H-lH)l; D @ 1 ;
15 15.48 (broad s, 1H, exch). Ex. 122: 2.67 (s, 3H); 7.37 (dd,
1H); 7.77 (t, 1H); 8.00 (broad s, 3H); 8.04-8.11 (m, 2H);
8§.19-8.23 (m, 1H); 8.29 (s, 1H); 8.32-8.39 (td, 1H); 8.32
(s, 1H); 15.24 (broad s, 1H, exch). Ex. 194: 2.70 (s, 3H);
3.95 (s, 3H); 7.16 (dd, 1H); 7.70 (t, 1H); 7.82-7.89 (m,
20 2H); 7.98-8.03 (m, 4H); 8.17-8.24 (m, 2H); 8.37 (s, 1H);
15.53 (broad s, 1H, exch). Ex. 12;: 2.67 (s, 3H); 3.92 (s,
3H); 6.98 (d, 1H); 7.73 (t, 1H); 7.99-8.05 (m, 5H); 8.09
(dd, 1H); 8.21 (broad s, 1H); 8.28 (s, 1H); 8.55 (s, 1H);
15.30 (broad s, 1H, exch).

25 7 XBridge column.

Examples 196 and 197




10Exanpl e 176 3-(4-Hydroxy-2-nethyl-1, 1-di oxo- 1, 2-di hydr o- 2H

benzo[ e] [ 1, 2]t hi azi ne- 3-carbonyl) - N-net hyl - benzam de OH 00 Exanpl e

176- 3- (4-wpdnmxyeB3onet hyl- 1, 1- di oxo-1, 2- 15 PCT/EP2010/052609

di hydro- 2H benzo[ e] [ 1, 2] t hi azi ne- 3- car b gyl)-N—nethbeenzanide The conpound
175 (150 ng, 0.41 mml) is dissolved in mL of DMF under an inert

at nosphere in the presence of (3-dinethylam no-propyl)-ethyl-carbodiimde
20 hydrochloride (120 ng, 0.62mmol), of

3- hydr oxy- 3Hbenzo[d] [ 1, 2, 3] triazin-4-one (102 ng, 0.62 mvol) and WD

2010/ 100139PCT/ EP2010/ 052609 125 i Pr 9REt Y 162 my, 1.25 mol), and then
stirred at roomtenperature for regetion mxture is
concentrat ed under reduced pres h 20 mL of DCM and washed
twice with HCL (1IN in water). ases are collected and
extracted DCM The organi c phase dried on magnesi um sul f at e,
filtered and concentrated. The ther®by obtained residue is purified on a
colum of 12 g of silica (12 nL / mn, gradient of 0% to 25% acetone in 10
DCMin 20 mnutes), in order to obtain the compound 176 as a yellow solid

101 nmy, 64%m, HPLC 7% 6B l VR, d6, 6
gppm ngz 63/%Ehe ﬁ ;%Bé]zdss al:}g 9_.?2 VYQQE C%é@@?%s ﬁ)lél 8fLCH69§O
1H); 8. 20-8. @@C(Orb;arwzmnds ﬁlzoms ~bHomag. 166 whlm)omfmds qtheread s, 1H,

exch). Mass spect r vmyEsloti- -z 13163 dMety 13Q0Ran oanpless bt it 1483 OH /
* 0 20 Thg conpounds 177 to 183 were s nthe5|zed fromthe conpound 175 and
us

fromvari HEL G clo? dithG t FEhemEAAR CprdcBdurd YesSEF i B 15 epar i ng
t he conpound thé6.con¥Ou2@1@/.100139PCT/ EP2010/ 052609 126 Ex. *

Ex. R Name of the compounds HPLC™"|Y1d.'| M-H

(3-Chloro-phenyl) - (4-hydroxy-2- ,
196 Cl |[methyl-1,1-dioxo-1,2-dihydro-2H- gé439 37% 34?{35
benzole] [1,2]thiazin-3-yl)-methanone <0

(3-Fluoro-phenyl) - (4-hydroxy-2- 6.147
197 F  |methyl-1,1-dioxo-1,2-dihydro-2H- 9é e 19% 332
benzole] [1,2]thiazin-3-yl)-methanone ©0

! Overall yield for the 3 steps.

M & NMR, dmso-dg, Ex. lgéz 2.66 (s, 3H); 7.67 (t, 1H); 7.78
(d, 1H); 7.99 (s, bH); 8.15 (broad s, 1H); 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); 15.15 (broad s, 1H, exch.).

" XBridge column.

The derivatives of the present invention are selective
15 inhibitors of 11 -HSD1 relatively to 11 -HSD2 as shown
by the results of the models described below:



R Nanme of the conpounds HPLC** YId M+ 177 /[ EN\

3-(4- Hydroxy-2-net hyl-1, 1-di oxol, 2-di hydro-2H benzo[e][1, 2]t hi azi ne- 3-

car bony1)wd,2bkodioosb hyl - benzam de 5.33" 95.8% 0\0 387 17@cu/Fp4d1r0/051409

N- Et hy1- 3- (4- hydroxy- 2- met hyl 1, 1- di oxo-,2- di hydr o- 2H

benzo[ e] [ 1, 2]t hi azi ne-3- carbonyl)-benzanm de 5.41" 96.9% 0\0Co 387 179 U-N
7-- \ 3-(4-Hydroxy-2-nmethyl-1, 1-di oxol, 2-di hydro- 2H

benzo[ e] [ 1, 2]t hi azi ne-3- carbonyl)-N, N-di et hyl -benzam de 5.71" 96.9% 0\0 Co
415

1) Human enzymatic activity of 113-HSD1 from liver
microsomes after treatment with inhibitor compounds

(inhibition %).

The enzymatic test 1is based on the conversion of
5 cortisone into cortisol by 11B-HSDl1. The enzymatic
reaction is started by adding 1 upg of human hepatic
microsome (Xenotech) to wells (half wvolume 96-well
plates, reaction volume of 50 ulL) containing 160 nM of
cortisone in a Tris 20 mM buffer (pH 7.4) with 5 mM
10 EDTA, 200 uM NADPH and the inhibitor compound or the
carrier (1 DMSO). A calibration curve of known
cortisol concentrations is produced simultaneously
under the same experimental conditions. The plates are
incubated for 2 hours at 37°C (enzymatic phase). By
15 adding 25 pL of conjugate cortisol-d2 and of 25 pL of
anti-cortisol anotibody labeled with Eu’’ cryptate per
well, the enzymatic reaction may be stopped and after
incubation of 2 hours at room temperature the formed
cortisol (detection phase) may be quantified by HTRF®
20 (CIS bio international, reference 62CO2PEC) . The
fluorescence measurements are conducted with a Fusion™
o (Perkin Elmer) reader. For each well, fluorescence 1is
measured at 620 nm and at 665 nm. A ratio (Aeses nn/N620 am)
and a specific FRET signal are calculated, with which
25 an inhibition percentage may be determined for each

concentration of evaluated inhibitor compound.



180 oc N H< N-Cycl opropyl- 3-(4-hydroxy-2- nethyl-1,1-di oxo-1, 2-di hydr o-2H
benzo[e] [ 1, 2]t hi azi ne-3- carbonyl)-benzanm de 5.43" 96.6% 0\0 Co Co 399 181
/ --<1 U Nvbl2btodyeisepr opyl met hy1l- 3- (4- hydr oxy2- et hyl - 1, Pedirpzaxobsidodi hydr o-
2H benzo[ e] [ 1, 2] t hi azi ne- 3- carbonyl) - tzml%gzam de 5.71" 98.7%0\0 Co Co 413
182 3-(4-Hydroxy-2-nethyl-1, 1-di oxol, 2-di hydr o- 2H

benzo[e] [ 1, 2]t hi azi ne-3- carbonyl)-N phenyl - benzam de

References (posters):

ICsy determination of Carbenoxolone and Glycyrrhetinic

acid on 1ll-beta hydroxysteroid dehydrogenase type 1

activity by HTRE®: C. Tokuda et al., Screentech, March
5 2004, San Diego (USA).

New Cortisol assay for 1l-beta hydroxysteroid
dehydrogenase type 1 activity using a new HTRE®
acceptor, d2: M. Amoravain et al., SBS, 12" Annual
Conference, September 2006, Seatle (USA).

10 2) Human enzymatic activity of 11B-HSD1 from liver
microsomes after treatment with inhibitor compounds

Q

(inhibition % or ECsgp).

The enzymatic test is based on the conversion of [“H]
cortisone into [°H] cortisol by 11BR-HSDl. The enzymatic
15 reaction 1is stated by adding 1 pg (standardization 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™ 96-well plates, reaction volume of 50 uL)
20 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 KCl, 5 mM
NaCl, 2 mM MgCl,, 1 mM NADPH and the inhibitor compound
or the carrier (1% DMSQO). The gsealed plates are
25 centrifuged at low speed for mixing the components and
then incubated for 2 hours at 37°C (enzymatic phase).
The enzymatic reaction is stopped by adding 70 npl/well
of complex [10 mg/mL of yttrium silicate SPA beads
associated with the protein A (GE Healthcare) and pre-

30 incubated with an anti-cortisol monoclonal antibody



6.09" 99.5%0\0 435 4/1 183
N- Benzyl- 3- (4- hydr oxy-2- net hyl 1, 1- di oxo- 1, 2- di hydr o- 2H
benzo[ e] [Mo2ptdnioambne- 3- carbonyl) - benzam de 5. 96" 93. SHCHEP2614952609

10

15

20

25

136

(East Coast Biologics, ME)] containing 10 pM 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 (ECsg
obtained by the software SigmaPlot wv.11l, a logistic

equation with 4 parameters).

References:

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

High-throughput screening of 113-hydroxysteroid
dehydrogenase type 1 in scintillation proximity assay
format: K. Solly et al., ASSAY and Drug Development
Technologies, volume 3, number 4, 377-384, 2005.

3) Human enzymatic activity of 113-HSDZ 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 11BR-HSD2. The enzymatic
reaction is started by adding 0.75 pg (standardization

of this amount in order to obtain 80% of the conversion



* 11-1 NWR, dnso-d6, Ex. 177: 2.65 (s, 3H); 2.98 (s, 3H); 3.03 (s, 3H);
7.68-7.75 (m 2H);7.99-8.07 (m 4H); 8.08 (d, 1H); 8.20-8.21 (d, 1H); 15.28
(broad s,wexectyi0ddy. Ex. 178: 1.15 (t, 3H); 2.63 (s, 3PCI/EP209032686 (M 2H
+ H20); 7.71 (t, 5 1H); 7.99-8.00 (m 3H); 8.12 (d, 1H); 8.21-8.22 (m 2H);
8.42 (s, 1H); 8.68 (t, 1H); 15.36 (broad's, exch, 1H. Ex. 179: 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 5H); 8.20-8.21 (m 1H); 15.28 (broad s, exch, 1H). Ex. 180: 0.71-0.75
(m 2H); 100.8 (m, 2H); 2.63 (s, 3H); 2.86-2.91 (m 1H; 7.70 (t, 1H);

7.99-8.00 (mma&lﬂnunB O@f(dthéH) ,s%s%(}-a'iél &rﬁ@ie]?H) ,thé 4Qe>§s(e1ﬂ'i)mer8ca616 (0I
1H); 15. 34(br0ds exch, gl 0. 45-

1.06 (m 1H) £ l(o§ls I—ﬁf @uf@“(tkl HyY Wlﬁo(stomeﬁ—i) X;?l%e%hbot(om 3H)
8.13 (d, 1H) welW® mmﬁgmjt:@m%a:&nﬂop%e@@g azzeacalaih exalume2t)t 8. 52
183: (m2H);

o 7ot a0y 150580 s it orl ey B G L gl e A T

act1v1ty of 70-75 Ci/mmol, Amersham GE Healthcare) in a
50 mM HEPES buffer (pH 7.4) with 100 mM KCl1l, 5 mM NaCl,
2 mM MgCl,, 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 components and then
10  incubated for 2 hours at 37°C (enzymatic phase). The
enzymatic reaction 1is stopped by adding 70 pl/well of
complex [10 mg/mL of vyttrium silicate SPA beads
associated with protein A (GE Healthcare) and pre-
incubated with an anti-cortisol monoclonal antibody
15 (East Coast Biologics, ME)] containing 10 pM of 18R-
glycerrhitinic acid. The plates are sealed and then
incubated under slow orbital stirring for 2 hours at
room temperature (detection phase) . After
centrifugation, the measurements are conducted with a
20 scintillation counter TopCount NXT (Perkin Elmer). An
inhibition percentage for each evaluated compound
concentration is calculated relatively to the standard

enzymatic activity (carrier 1% DMSO).
References:

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

30 High-throughput screening of 11B-hydroxysteroid

dehydrogenase type 1 in scintillation proximity assay



(m3H),8.00(d, 3H); 8.21-8.28(m 3H); 10.47(s, 1H); 15. 33( broads, exch, 1H) . Ex.
3H);4.52(d, 2H); 7.25-7.28(m 1H); 7.32- 7.73(t,1H);8.00(d, 3H);8.17-8.25(m 3H);
9. 26- 9. 2'Ayondtdy10dB934( br oads, exch, 1H). 7.36 8. 49 XBrPCug®2€10/l052609

Exanpl e 184 103- (4-Hydroxy-2-net hyl- 1,1]3-8di oxo- 1, 2- di hydr o- 2H

benzo[ e] [ 1, 2] t hi azi ne- 3-car bonyl) - benzam de Exanpl e

184- 3- (4- Hydr oxy- 2-net hyl-1, 1- di oxo- 1, 2-

di hydr o- 2H benzo[ e] [ 1, 2] t hi azi ne- 3-car bonyl) - benzam de 15 The conpound 175
(150 mg, 0.42 mmol) is dissolved in 3 nL of THF in the presence of PyBOP

(239 ny, 0.4Ggmml):, of awWmRi acf152 pl,ads25 miml )pand feREANSBAPL, 0.46
nmol ) and sti rr%:lleL t r,oomtegperature f%rﬁ4 hogsT Tt}le erl%tion mediumi s
di | uted with ZEROIEEIEEM divd WissHad ™ 4§ rHct (BN %n er). The aqueous
phase is extracted four times with DCM The organi ¢ phases are conbi ned,
dried on magnesium sulfate, filtered and concentrated WO

2010/ 100139PCT/ EP2@30/1@52609 128 in order to obtain the conpound 184 as a
yellow solid (71 ng, 46%. HPLC. RI = 5.06 mn, 97.4% (XBridge col um)

1H NWVR, dnso-d6, 6 (ppm: 2.63 (s, 3H); 7.57 (s, 1H); 57.71 (t, 1H); 7.99
(d, 3H); 8.14-8.23 (fhe4How 8edbnbSes which follow, selected from

5 compounds of the present invention, illustrate the
quite unexpected capability of these compounds of
selectively inhibiting 11R-HSD1 relatively to 11B-HSD2:

10 HSDIII/EI_TRF 11B-HSD1/SPA 11B-HSD2/SPA
Exemples %% inhib. R —
10°M) | (10w | BCo M) (10°M)
1 99 97 16 42
3 99 93 64 3
9 98 88 60 5
17 100 99 11 o1
18 100 91 69 75
46 100 91 72 3
54 100 97 27 7
123 100 93 43 31
142 100 87 21 -
192 100 98 17 -

The object of the present invention 1is the
15 compounds of general formula (I) or one of their
sterecisomers or one of their salts acceptable for

pharmaceutical use, for their use as a drug.



1H); 15.36 (broad s, exch, 1H). Mass spectrum (ESI+): mz 359 (MH+, 100%.
Exanpl e 185 3-(4-Hydroxy-2-nethyl-1, 1-di oxo-1, 2-di hydr o- 2H

10benzo[ evplod}tohizazi ne- 3- car bonyl) - benzoi c acid et hyl esrapr2@biodfsodl N, S
0 0 Exanpl e 185-3-(4-Hydroxy-2-msthyI-11,3 - di oxo-1, 2-

di hydr o- 2H- benzo[ e] [ 1, 2] t hi azi ne- 3-car bonyl ) - benzoi c 15 acid ethyl ester.
The conmpound 175 (150 ng, 0.42 mmol) is dissolved in 6 nL ethanol in the
presence of pTsOH (8 ng, 0.04 mmol), and refluxed with stirring for 18
hours. The reaction nediumis concentrated under reduced pressure. The 20

t her eby obtai ned restguechscpurbfi edeopraseptumyvehtidn VO also the
2010/ 100139PCJ/ EP2010/ 052609 129 % of silica (12 pl/mn, DCM, in order to

obtain the cENFGURELES A aCPBPPOW-S6PFd FIB8° HYLNB49%S HPLCACRIVE 6. 28
m n, 95.8@6(X3@ﬂéﬁianﬂlﬂﬂﬁompound oﬂi@éﬁ@kaﬂnf@fﬂﬁlaG {ppoY: ohe36£(t, 3H);

2.64 , 3 7 3H).; 20- 8. 3H);
8.65 E: 1I|:|)|) . f5 S:}se]% %rlosao ér,s’exc]ﬁ(%ﬁie—b I\/ass spégeg%sru%f%%ﬁ%:lgnﬁgrgg% K
(MH+, 10099 . jﬁE@ﬂﬂﬂG@@ﬂ%@al(4 Hyeeoxy - 20met hpgsbcladiioxo- 1, 2idibhydr e- 2H

10benzo[e] [ 1 tﬂa!a%'u%l%aﬂ)y (§cg¥f>tgbﬂe3 é’érﬁ%efﬂylés L RANON@he se
Exanpl e186- (4- Hydr oxy- 2- net h 1, 1-di oxo- 1, 2-
compositions may for example assume the form of solid,

liquid compositions, emulsions, lotions or creams.

These pharmaceutical compositions containing as

10 an active ingredient a compound of general formula (I)

or one of their stereocisomers or one of their salts

acceptable for pharmaceutical wuse may be wused for

inhibiting 11f-hydroxysteroid dehydrogenase type 1
(11BHSD1)

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

preventive treatment of diabetes of type 2.

20 These pharmaceutical compositions containing as
an active ingredient a compound of general formula (I)
or one of its stereoisomers or one of its salts
acceptable for pharmaceutical use for both curative and
preventive treatment of disorders related to the type 1

25 11B-hydroxysteroid dehydrogenase (11RHSD1); or obesity;
or dyslipidemias; or arterial hypertension; or
atherosclerosis and clinical pathologies which result
therefrom such as coronary strokes, or cerebro-vascular
strokes, or arteritis of the lower limbs; or

30 hyperglycemias; of intolerance to glucose; or insulin-

resistance; or hypertriglyceridemias; or



di hydr o- 2H- benzo[ e] [ 1, 2] t hi azi n-3-y1)-(3-pyridin-3-yl 15 phenyl) - net hanone.
The conmpound 142 (200 ng, 0.5 mmol) is dissolved under an inert atnosphere
in 1.5 mwofwoi/wemdboxane in the presence of pyridin-3-ylpbemerioosmid (104
ng, 0.76 mmol), of tripotassiumorthop phate (1.27 nol/1l, 679

20pl , 0. 86nmmol ), of WO 2010/ 100139PCT/ EP2010/ 052609 130

tris(di benzylideneacetone)di pall adi um(23 ng, 0. 025 nmol ) and of
tricycl o- hexyl phosphine (21 ng, 0.076 mmol ). The reaction nediumis heated
to 100C for 18 hours and then brought back to roomtenperature, 5 diluted

wi th DCM and nwesshed onddt < csatirzat;ed NHAGE sol ut ity gani c phase is
dried on magnesium sulfate, filtered and concentrated under . r.educed

pressure. Th@apﬁépéﬁﬁtﬁﬁfﬁinéﬁrrﬁ%?ﬂﬁ%p?ghb%§1fPédngﬁ NEOPGILitRSHF 2 g of
silica (16 muemrpaghddisentorofcc@%ation 1Qe% et kamale ri 7 ghamconias .or der to
obtain the conpound 186 (128 ng, 62% . HPLC. RT = 5.07 mn, 97 5%)(XBridge
colum) H NVR, dnso-d6, (ppm: 2.67 (s, 3H); 7.77-7.82 (m .98-8.01
(m 3H); 8.11-8.15 ( 51 8. ( 2H) ;

15, 20 (broad o. 1t oxah) RRSEoSpectPim (BY 0 m 35507 TV%:Z& %

Exanpl es 1873ﬁ§029@tleﬁ-2®Iﬁhe@&mﬁﬁﬁﬁm%19§ﬁt%@ fQS*Meﬁ% ?yﬁvﬁééﬁﬁéd from

the conpound (4 andafip 08 add Qisn R ONI 623G dS aﬁéﬁﬁglﬂgfth%UQlﬁanE
nmet hod as descrlbed for pre r|n t he coggwggd 186

2010/ 1001 30PCHIERIITONEE5606: 431 TP 1R ‘?a%%e'co%wﬁ&guﬁ?é@* Yid .
MH (MH#) 182igd/zitN, gliclazide, glibenclamide, glimepiride),

meglitinides (for example nateglinide, repaglinide,
10 mitiglinide), PPAR modulators (for example
pioglitazone), inhibitors of alpha-glucosidase (for

example acarbose, miglitol, wvoglibose), GLP-1 analogs
(for example exenatide, liraglutide), DPP-4 inhibitors
(for example sitagliptin, vildagliptin), analogs of

15 amyline (for example pramLintide).

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

example orlistat or sibutramine.

As solid compositions for oral administration,

20 tablets, pills, powders (gelatin capsules, tablets) or
granules may be wused. In these compositions, the
active ingredient according to the invention is mixed
with one or more inert diluents such as starch,
cellulose, saccharose, lactose or silica, under an

25 argon stream. These compositions may also comprise
substances other than diluents, for example one or
more lubricants such as magnesium stearate or talc, a

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

As liguid compositions for oral administration,

30 pharmaceutically acceptable solutions, suspensions,



\ % (4- Hydr oxy- 2- et hyl -1, 1- di oxo1, 2-di hydr o- 2H

benzo[e][1, 2]thiazin-3-yl1)-(3- pyridin-4-yl-phenyl)-nethanone 5.02" 97.5%
0\0 CV |iwo39R/10a88 d( 1 | \\ (4-Hydroxy-2-nethyl-1, 1- dirorebP2@oasisydr o- 2H
benzo[e] [1, 2] t hi azin-3-y1)-[3- (6-nmethy]spyridin-3-yl)-phenyl]- nethanone
5.04'" 93%O0\0 (a) .r 407 189 N I.

(4- Hydr oxy-2-net hyl -1, 1- di oxol, 2-di hydro-2H benzo[e][1, 2]thiazin-3-yl)-][3-
(5-nmet hyl - pyridi n-3-y1) - phenyl] - methanone 5.09" 97.9%0\0 Co LO

emulsions, syrups and elixirs containing inert diluents
such as water, ethanol, glycerol, vegetable o0ils or
paraffin o0il may be used. These compositions may
comprise substances other than diluents, for example
5 wetting products, sweeteners, thickeners, flavoring

agents or stabilizers.

The sterile compositions for parenteral
administration may preferably agqueous or non-agqueous
solutions, suspensions or emulsions. As a gsolvent or

10 carrier, water, propyleneglycol, polyethyleneglycol,
vegetable o0ils, 1in particular olive o0il, injectable
organic esters for example ethyl oleate or other
suitable organic solvents may be used. These
compositions may also contain adjuvants, in particular

15 wetting, isotonizing, emulsifying, dispersing and
stabilizing agents. Sterilization may be accomplished
in several ways, for example by aseptizing filtration,
by incorporating to the composition sterilizing agents,
by irradiation or by heating. They may also be prepared

20 as sterile solid compositions which may be dissolved at
the moment of wuse in sterile water or any other

injectable sterile medium.

The compositions for rectal administration are
suppositories or rectal capsules which contain in

25 addition to the active product, excipients such as
cocoa butter, semi-synthetic glycerides or

polyethyleneglycols.

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

30 nasal drops or aerosols.



407 190 d( 1 I (4-Hydroxy-2-nethyl-1,1-di oxol, 2-di hydr o- 2H
benzo[e][ 1, 2]thiazin-3-yl1l)-[3- (4-nethyl-pyridin-3-yl)-phenyl]- nethanone
5.05" 98.\@020i0000391 i) 407 191 d(--(N PCT/EP2010/052609
(4- Hydroxy-2-net hyl - 1, 1- di oxo- 1, 2- di hydy@- 2H
benzo[e][1, 2]thiazin-3-y1)-[3- (2-nethyl-pyridin-3-yl)-phenyl]- nethanone 5
.02'" 100%0\0 c) r--- 407 192 d( 1 0
(4- Hydroxy-2-met hyl - 1, 1- di oxol, 2-di hydro-2H benzo[e][1, 2]thiazin-3-yl)-][ 3-
(4- nmet hoxy- pyridin-3-yl)- phenyl]-nethanone 5.07" 100%0\0
The doses depend on the sought effect, on the
duration of the treatment and on the administration
route used; they are generally comprised between
0.001 g and 1 g (preferably comprised between 0.005 g
5 and 0.75 g) per day preferably orally for an adult with
unit doses ranging from 0.1 mg to 500 mg of active
substance. Generally, the physician will determine the
suitable dosage depending on the age, the weight and
all the other factors specific to the subject to be

10 treated.



c-1 Cv 423 193 IN | F (4-Hydroxy-2-nethyl-1,1-dioxo-1, 2-di hydro-2H
benzo[e][ 1, 2]thiazin-3-yl1l)-[3- (6-fluoro-pyridin-3-yl)-phenyl]- nethanone
6. 28" 97'8&20i0000t39- (-0 411 194 o- dc./N 1 '.. % PCT/EP2010/052609
(4- Hydroxy-2-net hyl - 1, 1- di oxo- 1, 2- di hydyg- 2H
benzo[e][1, 2] thiazin-3-y1)-[3- (2-nethoxy-pyridin-3-yl)- phenyl]-nethanone
6.41' 96.9%0\0 Co Ii) 423 195 I,
(4- Hydroxy-2-met hyl - 1, 1- di oxol, 2-di hydro-2H benzo[e][1, 2]thiazin-3-yl)-][ 3-
(6- nmet hoxy-pyridin-3-yl)- phenyl]-nethanone 6. 35

CLAIMS

1. Compounds fitting general formula (I):

5 wherein:

R, represents:

Hydrogen; C;-Cs alkyl; CORs; S0OsRs; CO(CHz)nRs;
CO(CH2) nORs; (CH2) nR&; (CH2) nCONR7Rg; (CH2) nNR7Rg;
(CH2) nORs; CHR70Rs; (CHy)nRio

10 m represents:

1 to ©

n represents:

2 to ©

R, represents:



97.5%0\0 r--- c\l 423 * 11-1 NVMR, dnso-d6, Ex. 187: 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, 1H);
8.39 (s, WwlprododBe(d, 2H); 15.20 (broad s, 1H, exch). BxI/ERP8&0/05300)
2010/ 100139PCT/ EP2010/ 052609 132 2. 54(g,3H); 2. 67(s, 3H); 7. 41(d, 1H);

7.98-8.07(m 6H); 8.19-8.23(m 1H); 8.31(s, 7.75 1H); (t,1H); 8.82(s, 1H);
15. 28( broads, 1H, exch). Ex. 189:2.40 (s, 3H);2.97 (s,3H);7.76(t, 1H);

7.98-8.09(m 6H);8.19-8.24 (m1H); 5 8.32(s,1H);8.48 (s,1H);8.76(s,
15. 25 (broads,

10

15

20

25

A phenyl substituted with one or more groups
selected from a halogen, C;-C¢ alkyl, CN, OH, CFs3, OCFs3,
SMe, COMe, CMe (OH)CF3;, CH(OH)CFs3;, COOR;, CONR;Ri11; 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’,; represent a hydrogen,
either non-substituted or substituted with one or more
groups selected from a halogen or C;-Cys alkyl, CN, OH,
CFs, OCF3, OMe, SMe; a cycloalkyl either non-
substituted or substituted with OH, CONH,, SOyMe,
SO,NH,; C1-Cs alkyl aryl or cycloalkyl aryl,

Proviso: - 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;-C¢ alkyl; CN; CFj;, OCFs3. SMe;
OMe; NR7Rg; SOxMe

Rs; represents:

C:-Cs alkyl; phenyl either non-substituted or
substituted with one or more groups selected from
halogen, C1-Cg alkyl, CN, OH, CFs, OCF3, SMe ; a
naphthyl, either non-substituted or substituted with

1H);



1H, exch). Ex. 190: 2.35(s,3H); 2.68(s, 3H); 7.42(d, 1H);7.76(d, 2H);
7.97-8.07(m 5H);8.19-8.23 (m1H); 8.46(s,1H);8.49 (d, 1H);15.35 (broads,
1H, exch) .\&®.20101@0130 CDC13) 2. 58 (s, 3H); 2. 74(s, 3H); 7. 24 (adTAEHRo10082609
7.51-7.64(m 3H); 7.78-7.84(m 2H);7.91-796(m 1H); 8.10(s, 1H);
8.19-8.23(m 2H); 8.56(dd, 1H); 15.75(s, fH, exch). Ex. 192: 2.70(s, 3H);

one or more groups selected from halogen or Ci1-Cgq
alkyl, CN, OH, CF;, OCFs3;, SMe; a cycloalkyl either non-
substituted or substituted with a CONH,, SO;Me, SO,NH,,
hetercaryl either non-substituted or substituted with

5 one or more groups selected from halogen, C;-Cg alkyl,
CN, OH, CF;, OCF3;, SMe

Rs represents:

Hydrogen; C1-Cs alkyl; phenyl either non-
substituted or substituted with one or more groups
10 selected from halogen, C:-Cs alkyl, CN, OH, CF;, OCFs,
SMe; a naphthyl or heterocycle, either non-substituted
or substituted with one or more groups selected from
halogen or C;-Cs alkyl, CN, OH, C(CFi;, OCF;, SMe; a
cycloalkyl either non-substituted or substituted with

15 CONH,, SOsMe, SO,NH,

R; represents:
Hydrogen, C:-Cs alkyl
Rs represents:

Hydrogen, C1-Csq alkyl, phenyl either non-

20 substituted or substituted with one or more groups

selected from halogen, C;-Cs alkyl, CN, OH, CF;, OCFj3,

SMe; a naphthyl or heterocycle, either non-substituted

or substituted with one or more groups selected from

halogen, C1-Cg alkyl, CN, OH, CFs, OCF3, SMe ; a

25 cycloalkyl either non-substituted or substituted with
CONH,;, SO;Me, SO;NH;



3.93(s, 3H);

8.04-8.11 (m2H);

7.24(d, 1H);7.69(t,1H); 7.82(d,1H);7.96-8.00 (m4H);8.17-
8.21(m 1H);8.27 (s, 1H);8.45 (s, 1H); 8.51 (d, 1H);
exch) . Ex.Ww03n102106i86s, 3H); 7.37(dd, 1H);7.77(t,1H); 8. e0rCwro@d®s2684) ;

(s, 1H); 15. 24( br oads, 1H, exch).

10

15

20

R; and Rg taken together may form a

15 15. 48( broads, 1H,

8.19-8.23(m 1H); 8.29(s, 1H);8.32-8.39 (td, 1H);8.32

cycle of 4 to 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 either be non-substituted or

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

alkyl, C,-Cs; alkyl aryl or aryl.

Ry represents:

COOMe, COOEt

Rip represents:

Halogen, COOH, COOR;

Ri1 represents:

Hydrogen, (C.:-Cs alkyl, (C.:-Cs alkyl cycloalkyl,

cycloalkyl, aryl, C;-Cs alkyl aryl

as well as their stereoisomers, salts and solvates

acceptable for therapeutic use.

2. The compounds according

to claim 1

characterized in that R; is a hydrogen.

3. The compounds according
characterized in that OR; represents

ether.

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



Ex.194: 2.70 (s,3H); 3.95(s,3H);7.16 (dd,1H);7.70 (t, 1H); 7.82-7.89(m 20
2H);7.98-8.03(m 4H);8.17-8.24 (m2H); 8.37 (s,1H); 15.53(broads, 1H,

exch) . Ex.W020102106i86s, 3H); 3.92(s, 3H);6.98(d, 1H); 7. 73CT/EPR)10/072609- 8. 05
(m 5H);8.09 (dd, 1H);8.21(broads, 1H);81.4%8 (s,1H); 8.55 (s, 1H);

1,2,3,4-tetrahydro-naphthalene or a biphenyl or a
phenyl pyridine either non-substituted or substituted
with one or more groups selected from a halogen, C1-Cs
alkyl, CN, OH, CFs, OCF3, OMe, SMe; or a phenyl

5 substituted with one or more halogens, CN, CF; or Ci;-Cs
alkyl.

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

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

10 (4-Hydroxy-2-methyl-1, 1-dioxo-2H-benzo[e] [1,2]thiazin-
3-vy1l) (naphthalen-2-yl)methanone

(4-Hydroxy-2-methyl-1,1-dioxo-2H-benzo[e] [1,2]thiazin-
3-vyl) (adamantan-1-yl) methanone

(4-Hydroxy-2-methyl-1,1-dioxo-2H-benzo[e] [1,2]thiazin-
15 3-yl) (4-methylphenyl) methanone

(4-Hydroxy-2-methyl-1,1-dioxo-2H-benzo[e] [1,2]thiazin-
3-y1l) (4-chlorophenyl) methanone

(4-Hydroxy-2-methyl-1,1-dioxo-2H-benzo[e] [1,2]thiazin-
3-v1l) (4-cyanophenyl) methanone

20 Biphenyl-4-yl-(4-hydroxy-2-methyl-1,1-dioxo-2H-

benzo[e] [1,2]thiazin-3-yl) methanone

(4-Hydroxy-2-methyl-1,1-dioxo-2H-benzo[e] [1,2]thiazin-
3-yl) (2,4-dichlorophenyl) methanone



15.30 (broad s, 1H, exch). 25** XBridge colum. Exanples 196 and 197 WO
2010/ 100139PCT/ EP2010/ 052609 133 The conmpounds 196 and 197 were

synt hesi 20 2broprosacchari n and from 2- brono- 1- ( 3- chl or opbempb)BiobmIONe
and2- brono- 1- ( 3-f | uor ophenyl ) et hanoner els4%ecti vely 5 according to the sane
met hod described for preparing the conpound 1. Ex.* R Nane of the conpounds
HPLC** YId.1 MH 196 O (3-Chloro-phenyl)-(4-hydroxy-2-

met hyl - 1, 1- di oxo- 1, 2- di hydr o- 2Hbenzo[ e] [ 1, 2] t hi azi n- 3-y1) - met hanone 6. 43"
98. 7% 0\0 r--- Co 348/ 35 0 197 F (3-Fl uoro-phenyl)-(4-hydroxy-2-

met hyl - 1, 1- di @xond2xdi-hydrondH  hergele] h-2lhiaziin-13-2y brinetikanone 6. 14

yv1l) (adamantan-1-yl) methanone

(4-Hydroxy-2-ethyl-1,1-dioxo-2H-benzol[e] [1,2]thiazin-3-
v1l) (naphthalen-2-yl) methanone

5 (4-Hydroxy-2-ethyl-1,1-dioxo-2H-benzol[e] [1,2]thiazin-3-
v1l) (4-methylphenyl) methanone

(4-Hydroxy-2-ethyl-1,1-dioxo-2H-benzol[e] [1,2]thiazin-3-
v1l) (4-chlorophenyl) methanone

Biphenyl-4-yl-(4-hydroxy-2-ethyl-1,1-dioxo-2H-
10 benzole][l,2]thiazin-3-yl)methanone

(5-Chloro-4-hydroxy-2-methyl-1,1-dioxo-2H-
benzol[e] [1,2]thiazin-3-vy1l) (naphthalen-2-y1l) methanone

(5-Chloro-4-hydroxy-2-ethyl-1,1-dioxo-2H-
benzol[e] [1,2]thiazin-3-vy1l) (naphthalen-2-y1l) methanone

15 (6-Fluoro-4-hydroxy-2-methyl-1,1-dioxo-2H-
benzol[e] [1,2]thiazin-3-vy1l) (naphthalen-2-y1l) methanone

(6-Fluoro-4-hydroxy-2-ethyl-1,1-dioxo-2H-
benzol[e] [1,2]thiazin-3-vy1l) (naphthalen-2-y1l) methanone

(7-Fluoro-4-hydroxy-2-methyl-1,1-dioxo-2H-
20 Dbenzole][l,2]thiazin-3-yl) (naphthalen-2-yl) methanone

(7-Fluoro-4-hydroxy-2-ethyl-1, 1-dioxo-2H-
benzol[e] [1,2]thiazin-3-vy1l) (naphthalen-2-y1l) methanone



96.5% 0\0 CS) ,-1 332 10verall yield for the 3 steps. * 1H NVR, dnso- d6,
Ex. 196: 2.66 (s, 3H); 7.67 (t, 1H); 7.78 (d, 1H); 7.99 (s, 5H); 8.15
(broad s,woHp10o/1061307 (broad s, 10 1H, exch.). Ex. 197: 2céErfs/08td)9 7.58
(t, 1H); 7.70 (dd, 1H); 7.76 (d, 1H); 7,30 (d, 1H); 7.99 (broad s, 3H);
8.20 (broad s, 1H); 15.15 (broad s, 1H, exch.). ** XBridge col um. The
derivatives of the present invention are selective 15 inhibitors of 11
-HSD1 relatively to 11 -HSD2 as shown by the results of the nodels

descri bed bel ow. WD 2010/ 100139PCT/ EP2010/ 052609 134 1) Human
enzymati c actgenido Of LL13- HSBL difyamd 1 MefpoHAreesees af eyntineat nent with
i nhi bitor conpounds inhibitioq_%?. The,enzynﬁric test is based on the
conver si on of 5 %0ar41 $6m& G il d le gritiPd 1 1By “T Y3 S9985F. The enzymati c
reaction is started by adding 1 pg of human hepatic m crosonme (Xenotech) to
well's (half volume 96-well plates, reaction volunme of 50 pL) containing 160
nM of corti séne liomch aTcics 120 xyMilbuf faeri d pR -mebh wii-t3r Grap¥ th: IEDFA,2 200 pM
NADPH and ¢ he.d.aiiibon qoraound O ddie Ladhi@r A 1%ME., Ascaldduati on
curve of known cortisol ‘concentrations i s produced sinultaneously under the
sanme experinmental conditions. The plates are incubated for 2 hours at 37C
(enzymati ¢ phase). By 15 addi.ng 25 pL of conjugate cortisol-d2 and of 25 pL
of anti - cort itSEIEATIEedP PabeiCed WX EudF Ry ptlate peritdialensie -
enzymati c reachicemyTay 1he -stiopped mndnalftier i ncubation afhi2fiews-sat room
tenperature the forned cortisol (detection phase) may be quantified by
HTRF(r) 20 (éﬁ %io international, reference 62CO2PEC). The fl uorescence
measurenents are conducted with a FusionTM u(Perkin El mer) reader. For each
wel |, fluorescence is neasured at 620 nmand at 665 nm A ratio (X ,- -665
nm A620 nm) 4-Mendvdlbspesiiid ¢ FRET IS gnal Zamte tdallcd atredh thiatengtizch 25 an

i nhi bi tion percentads -nay -be defermped ong%g [qa,@g qenGentyatign f Lval uat ed
i nhi bitor conpound. WO 2010/ 100139PCT/ EP2010/ 052609 135 References
(posters): 1C50 determ nation of Carbenoxol one and A ycyrrhetinic acid on

11-beta hydroxysteroi d dehydrogenase type 1l activit HTRF(r): C Tokuda
o D 0 B b Ped k- B e -
carbonyl)-1,1-dioxo-2H-benzole] [1,2] thiazin-4-yl ester

tertButylcarboxylic acid le-fluoro-2-methyl-3-
(naphthalene-2-carbonyl) -1, 1-dioxo-2H-benzo
[e][1,2]thiazin-4-y]l ester

15 Cyclohexanecarboxylic acid 6-fluoro-2-methyl-3-
(naphthalene-2-carbonyl) -1, 1-dioxo-2H-
benzol[e] [1,2]thiazin-4-y1 ester

Benzoic acid 6-fluoro-2-methyl-3- (naphthalene-2-
carbonyl)-1,1-dioxo-2H-benzole] [1,2]thiazin-4-yl ester

20 4-Methylbenzoic acid 6-fluoro-2-methyl-3-(naphthalene-
2-carbonyl)-1,1-dioxo-2H-

benzol[e] [1,2]thiazin-4-y1 ester



NewCorti sol assayfor 11- bet ahydroxysteroi d dehydrogenase type 1 activity
using a new HTRF(r) acceptor, d2: M Anoravain et al., SBS, 12th Annual
Conf er encwo 20mptoersber 2006, Seatle (USA). 102) Human enpymatrb@iodsicoyity of
1113-HSD1 fromliver microsones after tygatment with inhibitor conpounds
(inhibition %or EC50) The enzymatic tést is based on the conversion of
[3H cortisone into [3H cortisol by 1113-HSD1. The enzymatic 15 reaction
is stated by adding 1 pg (standardi zation of this anpbunt in order to obtain
80% of the substrate conversion maxi num under hte experinmental conditions)

0}‘ thuman hepgéﬁyﬂtﬁfrl%qu OX@E?t ech)a&%uwe!ls (Zéaﬁlil\hﬂ;lrﬁi-[@fl\'gzt F1|]\M9JJ y

pl ates, reaction_ v nme o co i.ni ng nM o , 2- cortisone
(specific actiNARRY e&@-‘@ﬁ%ﬁ%ﬁ%ﬁg _ﬂxmgr_ 4F°GEHdeal thcare) in a 50 mM
HEPES buffer at (pH 7.4) with 100 nM KC1, 5 nM NaCl, 2 nM MyC12, 1 nM NADPH
and the inhibitor conmpound or the carrier (1% DVSO). The seal ed plates are
25 centri f ugéenato [ledw 1s pdedh ifaori nmidxivig etsie rconponent s and t hen i ncubat ed
for 2 hours at 37C (enzymatic phase). The enzymatic reaction is stopped by
adding 70 pl/well of conplex [10 ng/nL of yttriumsilicate SPA beads

associ at ed Wikl 1ihe Prelsid A(GE Heal t heare) and: prigro,30 ted with an
anti-cortisol nonocl gnal antibody WO 2010/ 100139PCT/ EP2010/ 052609 136
(East Coast BiPGIPE¢iied SREX] CERCAY) nd » 10 BIPOr 26813- gl ycerrhitinic acid.
The pl ates arersedleed 191d thienr inraubat edteider slow orbital stirring for 2
hours at room tenperature (detection phase). After 5 centrifugation,
nmeasurenents are conducted with a scintillation counter (TopCount NXT

(Perkin El mer).. Aper centage of inhibitl.on for. gach exalyated somound

concentration is calculated relatively to t nzymatic activity
(carrier 1% DNBOPNID T luHi-ch otdee 2Hy bsotzerisildll  @fl dddiazdenmpourdd esdyt hen be
determ ned (EC50 obtained by the software SigmaPl ot v.11, a logistic
equation with 4 paranmeters). References: Devel opnent and

appl i cat i onofaasgitntyilldeatican 1% iRy ad idor assay HySPA- ferpHwdentddfd-cat i on of

sel ective,inhibitors of 1113-hydr steroid hydr ogenase type 1: S. Mindt
ot . RRSAP ARG I s FeCnol 5 s DV Oiara 1S 4 e eF
367-375, 2005. Hi gh-throughput screeni ngof1113-hydroxysteroid 20
dehydrogenase type 1 in scintillation proximty assay format: K Solly et
al ., ASSAY arid (brlwg obevelcopreat 1 Jechrioluwygices’, ~megihunke 33, (aupiidra 14ne377- 384,
2005. _ enz {:i.-Gactivity of 1113-HSD2 from ki dney

m cr osones af2t g%ariﬂ;éreﬁg/{lr%egt'nvﬁlﬁ%toheg% nhi bi tor 25 conpounds (inhibition 9.
The enzymatic test is based on the conversion of [3H cortisol into [3H
cortisone by 1113-HSD2. The enzymatic reaction is started by adding 0.75 pg
(st andar di zalljie%oéﬁt[ﬂi',@] T rcld(?rSttec:F obtai n 80% of the conversion
WO 2010/ 100139PCT/ EP2010/ 052609 137 naxi mum of the substrate under the
experinmental conditions) of human ki dney m crosones (Xenotech) to wells
(Opti pl at eTMASEelrlobginatoe s, aa irde gctfi larp ool Atree hofl 50 (plaphddrtlaims1vg 8 nM
[1, 2,6, 793H i.saly _((specy:fic 5.activity of 70-75 G /mmol, Amersham GE
Healthca}g) iC%‘%%%%ﬁMHEP oy %éqr3l (pH 7.4) with 100 M KCl, 5 nM NaCl, 2
mM MyC12, 1 nM NAD+ and the inhibitor conpound or the carrier (1% DVSO) .
The seal ed plates are centrifuged at | ow speed in order to mx the
conponent s an@ R ® 116 rizdHigazed o 2 S¥dG’s at 37C (enzymatic phase). The
enzymatic reaction is stopped by adding 70 pl/well of conplex [10 ng/ nL of
yttriumsilicate SPA beads associated with protein A (GE Heal thcare) and
pr e- i ncubat edianintthh sdre natit-Hy-leartbicsgll irpnocl oralidant i body-nEs hy(1Eest (4Coast

Bi ol ogi cs, t ai_ni 10 .pM.of 1813- glycerrhitinic acid. The pl ates
are seal ed g/ﬁ? tthﬁér%el nzca}%gt éd 1ur|>1§ g)rxos%l\?v orbital stirring for 2 hours at
roomtenperature (detection phase). After centrifugation, the neasurenents
are conducted with a 20 scintillation counter TopCount NXT (Perkin Elner).
An i nhi bi ti ofepedentldge o agdeh devdl ¢&tted conpound concentration is
calculated relatively to the standard enzymatic activity (carrier 1% DVSO).
Ref erences: 25 Devel opnentand applicationofascintillation



proximty assay (SPA) for identification of selective inhibitors of

1113- hydroxysteroi d dehydrogenase type 1. S. Mundt et al., ASSAY and Drug
Devel opnew0 20exfoosbogi es, vol une 3, nunber 4, 367-375, POOEP201W052609

2010/ 100139PCT/ EP2010/ 052609 138 format;s;K. Solly et al., ASSAY and Drug
Devel opnent Technol ogi es, volunme 3, nunber 4, 377-384, 2005. Results: The
few exanpl es which follow, selected from5 conpounds of the present
invention, illustrate the quite unexpected capability of these conpounds of
selectively inhibiting 1113-HSD1 relatively to 1113-HSD2: Exenples 11 3-
HSD1/ HTRF 11%:3:1h8RL/eSPA 1AL HSPA % ihip (10" M-r%dmhi- (10 M

04 | 1 -
ECS0(nM) % i (10:5M T 99971642 3, 99 93 64 33 9 98 88 |,

ester

Naphthalen-1l-ylcarboxylic acid 2-methyl-3-(4-
5 cyanobenzoyl)-1,1-dioxo-2H-benzole] [1,2]thiazin-4-y1l

ester

Naphthalen-2-ylcarboxylic acid 2-methyl-3-(4-

cyanobenzoyl)-1,1-dioxo-2H-benzol[e] [1,2] thiazin-4-yl

ester

10 4-Chlorobenzoic acid 2-methyl-3-(4-methylbenzoyl)-1,1-
dioxo-2H-benzol[e] [1,2] thiazin-4-yl ester

4-Chlorobenzoic acid 2-methyl-3-(4-cyanobenzoyl)-1,1-
dioxo-2H-benzol[e] [1,2]thiazin-4-yl ester

(Naphthalene-2-yloxy)acetic acid 2-methyl-3-(4-
15 methylbenzoyl)-1,1-dioxo-2H-benzo [e][1,2]thiazin-4-y1
ester
(Naphthalene-2-yloxy)acetic acid 2-methyl-3-(4-
cyanobenzoyl)-1,1-dioxo-2H-benzo[e] [1,2]thiazin-4-y1
ester
20 (Naphthalene-1-yloxy)acetic acid 2-methyl-3- (4-
methylbenzoyl)-1,1-dioxo-2H-benzo [e][1,2]thiazin-4-y1
ester
(Naphthalene-1-yloxy)acetic acid 2-methyl-3-(4-

cyanobenzoyl)-1,1-dioxo-2H-benzo [e][1l,2] thiazin-4-yl
25 ester
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(4-Chlorophenoxy)acetic acid 2-methyl-3-(4-
methylbenzoyl)-1,1-dioxo-2H-benzol[e] [1,2] thiazin-4-yl
ester
(4-Chlorophenoxy)acetic acid 2-methyl-3-(4-

5 cyanobenzoyl)-1,1-dioxo-2H-benzole] [1,2] thiazin-4-yl

ester

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

2,4-Dichlorobenzoic acid 2-methyl-3- (naphthalene-2-

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

carbonyl)-1,1-dioxo-2H-benzole] [1,2] thiazin-4-yl ester

Cyclopentanoic acid 2-methyl-3- (naphthalene-2-
15 carbonyl)-1,1-dioxo-2H-benzole] [1,2]thiazin -4-y1
ester

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

Thiophen-2-carboxylic acid 2-methyl-3-(naphthalene-2-
20 carbonyl)-1,1-dioxo-2H-benzo [e][l,2]thiazin-4-yl ester

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



192 100 98 17 The object of the present invention is the
15 conmpounds of general fornmula (1) or one of their stereoi soners or one of
t heir salwe ancept3abl e for pharnmaceutical use, for thei pcusP2@9/0s6ds ug. WO
2010/ 100139PCT/ EP2010/ 052609 139 153 The object of the present
invention is al so the pharmaceutical corfpositions containing as an active

i ngredi ent a conpound of general formula (1) or one of its stereoisoners,

or one of its salts acceptable for 5 pharmaceutical use in association with
a pharmaceutically acceptable carrier, as drugs. These conpositions may for
exanpl e aSS?EEdHB%fUMéﬁéJ%§O|:dadﬂdﬂﬂs_QpﬂﬂﬁﬁhPLQﬁ%méﬁﬂﬂﬁﬁﬂaﬁé—dfﬂiOnS
or creans. ese pharmaceutj.cal conpositions . c aining as an active

i ngredi ent a“ %ﬁﬁﬂﬁd"  lgener e Formnzg (@) 1o r]orih]éll %Pﬁérﬁ' €S soner s
or one of their salts acceptable for pharmaceutical use nay be used for

i nhibiting 1113-hydroxysteroid dehydrogenase type 1 (1113HSD1). 15These
phar maceut i calheponpesictiions contadiimi ng as Zameddty ves - (mgrrgditenteree -Conpound
of general fonmllactlhon ane :OfJ L Shel,eqiesqIery of (ang, of |ty Salts
accept abl e for pharmaceutical use for both curative and preventiv

treat mentdof <dit&ffet es of type 2. 20These pharnmceutical conpositions
containing as an active ingredient a conpound of general formula (1) or one
of its stereoisoners or one of its salts acceptable for pharnaceutical use
for both cur atd-wve tareyprevenhne 1t reatimet- 20f- vdinserdgre ,relatied ite t he type

1 251113- hydroxyst eroi d.dehydrogenas 113HSD1); or obesity; or
dyslipidenia§;3%5 %?%%&%ﬁﬁf%y5%8?3%?%@%?08F at heroscl erosis and clinica

pat hol ogi es which result therefrom such as coronary strokes, or
cerebro-vascul ar strokes, or arteritis of the lower linbs; or 30
hyper gl yceni d¢;-Edhaxwvtal-aediyd tlo lgidicsse;2 HolosnrsdleIn-1ln éditstiammcer—3-

or hypertri gl yaerind@mas:1@n - MO 1301/+1Q0132PCT/ EP2010/ 052609 140
hyper chol est érol em as; orrest enoses, or pancreatitises; or retinopathies; or

nephr opat hi es; or neuropathies; or certain types of cancer or gl auconsas.

These conposi tions y be.,adm nnistered jn 5 ociation with an
anti-diaggtié4§ CrPae qﬁ%ﬁ%ﬁ%ﬁﬂ%ﬁ%ﬁﬁﬁ7@&%ﬁﬂé§i&ﬂforn1ne), various forms of
i nsulin, sul foemylourdds ,(flah iexdmpide ydar (hutcdrihdd e ngl2iydn nureitde,nogld pi zi de,

gliclazide, glibenclamde, glinmepiride), nmeglitinides (for exanple
nat egli ni de, repaglinide, 10 mtiglinide), PPAR nodul ators (for exanple

pi ogli t azone)., Jshhi-NiLQrs of alnha- gl ugosidase ((for, exanple ragarhese,
mglitol, voglibose), P-1 anal ogs (for exanple exenatide, Tiraglutide),
DPP- 4 i nhi bi ford ) (FePhékamsine 2sivtldgMeptiamong | dagl i ptin), anal ogs of 15
anyline (for exanple praniintide).
(4-(2-Chloroethoxy)-2-methyl-1,1-dioxo-2H-
15 benzole]l[l,2]thiazin-3-yl) (p-tolyl) methanone

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

(4- (2-Phenoxy-ethoxy)-2-methyl-1,1-dioxo-2H-
benzo[e] [1,2]thiazin-3-vy1l) (naphthalen-2-yl)methanone

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



These conpositions may al so be adm nistered in association with an
anti-obesity agent such as for exanple orlistat or sibutramne. As solid
conposi tiwoofeorospal adm nistration, 20 tablets, pillspcpemecssisgel atin
capsul es, tablets) or granules may be d. In these conpositions, the
active ingredient according to the invention is mxed with one or nore
inert diluents such as starch, cellul ose, saccharose, |actose or silica,
under an 25 argon stream These conpositions may al so conpri se substances
ot her than diluents, for exanple one or nore |ubricants such as nagnesi um
Stearate or QaIQ,m@ ymg_WQJ%@yMylb@n@Q@urng (dragees)>r a varnish. WO
2010/100139PgT/EP§0% 03%6 9 141 emul sions, syrups .and elixirs containing
inert dil uent&ychk aZéPhénaiOXgiféeﬁaﬂ Ard@et abl e oils or paraffin
oil may be used. These conpositions nmay conprise substances other than

di luents, for exanple 5 wetting products, sweeteners, thickeners, flavoring
agents or st abi(4-2ertdy IHiestlemnidtécimeosioyilondf, drpamrent-eal  adm ni stration
may preferabhy aggegqa %rt%ggza%uqo §§J A;q@%_ syspensi;ans or emul sions.
As a sol vent or carrier, water, §§op eneglyggﬁ polyethyleneglycol
veget abl eJoi I¥d,) QQ¢Hﬁﬁ%*%ular olive oil, |njectable organi c esters for
exanpl e ethyl oleate or other suitable organic sol vents may be used. These
conpositions may al so contain adjuvants, in particular 15 wetting,

i sotoni zi ng, 2emQHM@Eﬂyu}34ﬁ4ﬂm§ﬂﬂyu@gmﬂmyﬂeﬂﬂIﬂadﬂu;oagents Sterilization
may be acconplished .i for mpl e by aseptizing filtration,
by |ncorporg?> % ﬁe§§§ 3§%ﬁ 5 A Iﬁ? (59134 éﬁt qby i rradiation or
by heati ng. Eﬁép@ﬁﬁ¥makkn be prepared 20 as sterlle solid conposi tions

whi ch may be di ssolved at the nonent of use in sterile water or any other
injectable sterile medium The conpositions for recta

adm ni strati on 3re YRRt QRS QN HeBGIAl1 jcapsuleswhigh contain in 25
addrtlon 0 the active roduc exci pi ents such as cocog butter,

semi - synt etr@“&PJ@ér1d§§t@ﬁa&dmyétN}Péﬁ€g¢9c gidgmantan=-2- The
conposi ti ons sflofade@pingale adm ni stration may for exanple be creans, |otions,
collyria, collutories, 30 nasal drops or aerosols. WO

2010/ 100139PCT/ EP2010/ 052609 142 The doses depend on t he sought
effect, on the jatio of t.h atyment, ¢ t I s [ route
used; they are gﬁeral% ]'ﬁ%seg)betmélﬁnO 4'H%€ﬂygﬁé B%'fg?ably

conpri sed beﬁW@@@ d@52dt@l@ﬁdnoﬂTﬁl@VypeﬁféayﬁﬁweferabIy oraIIy for an
adult with unit doses ranging from0.1 ng to 500 ng of active substance.
General ly, the physician will determ ne the suitable dosage dependi ng on

the age, the Meug@hd%aizﬂﬁetm@qf@tnapnka@t ersReahf-Hizgito the subject to be

ég;;e:feggrn¥¥%%%>9lé% %@ggé%g?Olgﬁ%g? ace%ﬁ% %%QBNB 1. Conmpounds fitting

2-[2-Methyl-3- (naphthalene-2-carbonyl)-1,1-dioxo-2H-
benzo[e] [1,2]thiazin-4-yloxy]-1l-piperidin-1-yl-ethanone

2-[2-Methyl-3- (naphthalene-2-carbonyl)-1,1-dioxo-2H-
benzol[e] [1,2]thiazin-4-yloxy]-1-(4-methyl-piperazin-1-
20  yl)-ethanone

1-(4-Benzyl-piperazin-1-yl)-2-[2-methyl-3- (naphthalene-
2-carbonyl)-1,1-dioxo-2H-benzo[e] [1,2]thiazin-4-yloxy]-

ethanone



00 R4 VR2 SNR3 00 I 5 wherein:
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(4-Chloro-phenoxy) -acetic acid 2-methyl -3-
(naphthalene-2-carbonyl) -1, 1-dioxo-2H-benzol[e] [1, 2]

thiazin-4-yl ester

(Naphthalen-1-yloxy)-acetic acid 2-methyl-3-
5 (naphthalene-2-carbonyl) -1, 1-dioxo-2H-benzo [e]
[1,2]thiazin-4-y1 ester

(Naphthalen-2-yloxy) -acetic acid 2-methyl-3-
(naphthalene-2-carbonyl)-1,1-dioxo-2H-benzo[e]
[1,2]thiazin-4-y1 ester

10 (4-[2- (naphthalen-1-yloxy)ethoxy]-2-methyl-1,1-dioxo-
2H-benzole] [1,2]thiazin-3-yl) (p-tolyl)methanone

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

Acetic acid 2-methyl-3-(4-methylbenzoyl)- 1,1-dioxo-2H-
15 benzole][l,2]thiazin-4-yl ester

Propanoic acid 2-methyl-3-(4-methylbenzoyl)- 1,1-dioxo-
2H-benzole] [1,2]thiazin-4-yl ester

(4-methyloxy-2-methyl-1,1-dioxo-2H-benzo[e]
[1,2]thiazin-3-vy1) (p-tolyl)methanone

20 (4-ethyloxy-2-methyl-1, 1-dioxo-2H-benzole] [1, 2]
thiazin-3-yl) (p-tolyl)methanone

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



R represents: Hydr ogen; d -C6al kyl ; COR5; SO2R5; CO (CH2) nR6 ; CO
(CH2) nOR6; (CH2) nR6 ; (CH2) nCONR2R8; (CH2) mNR2R8; (CH2) nDOR6; CHR2OR9;
(CH2) nRIwok0iomonspresents: 1 to 6 n represents: 2 to 6PRZ/pEPe@oEsSHNd S: WO
2010/ 100139PCT/ EP2010/ 052609 144 Aﬁﬁghenyl substituted with one or nore
groups selected froma hal ogen, C-C6 Kyl, CN, OH, CF3, OCF3, SMe, COwW,
CMe(OH) CF3, CH(OH) CF3, COOR7, CONR7Rn; a

napht hyl , 1, 2, 3, 4-t etrahydr o- napht hal ene, bi phenyl, 5 phenyl, pyridine or a
het erocycle different fromindole in the case where RI, R4 and Rf 4

represent a hydrogen,- C@l'ltohf%r plm%os@bstétth@t —Qr—nﬁe‘%bﬁ/tﬂ—tlmle@l\éﬂxtoh-ﬂﬁe or
CF3, QOCF3, Owe,

nor e groups electe hal.ogen aqr - al_kyl,

SMe; a cyc|o§mﬂo e oo 210 e T 608 "o SATsenE Wé&%%m CONH?,
SO2Me, SO2NHZ; C1-CG aI kyl aryl or cycloal kyl aryl, Proviso: - the R2 group
is always bound to the carbonyl through a carbon atom - Wen R2 is a
phenyl, the CAIRDPrsubstdittuerithyils eseheer 11 4-metthey Iposi triagh thalerat-idrel y to

the carbonyl.. B3I, ANesenl-¥ MRS Rt 178 1and B4 2R, jident i cal
or different, rep r
5 ethyl ester

[2-Methyl-4-(2-piperidin-1-yl-ethoxy)-1,1-dioxo-2H-
benzo[e] [1,2]thiazin-3-yl]-naphthalen-2-yl-methanone

4-Chloro-benzoic acid 5-chloro-2-methyl-3- (naphthalene-
2-carbonyl)-1,1-dioxo-2H-benzo[e] [1,2]thiazin-4-vy1

10 ester

Cyclohexanecarboxylic acid 5-chloro-2-methyl-3-
(naphthalene-2-carbonyl) -1, 1-dioxo-2H-
benzol[e] [1,2]thiazin-4-y1 ester

Benzoic acid 5-chloro-2-methyl-3- (naphthalene-2-
15 carbonyl)-1,1-dioxo-2H-benzole] [1,2]thiazin-4-yl ester

4-Chloro-benzoic acid 6-fluoro-2-methyl-3- (naphthalene-
2-carbonyl)-1,1-dioxo-2H-benzo[e] [1,2]thiazin-4-vy1

ester

Cyclohexanecarboxylic acid o-fluoro -2-methyl-3-
20 (naphthalene-2-carbonyl) -1, 1-dioxo-2H-
benzol[e] [1,2]thiazin-4-y1 ester

Benzoic acid 6-fluoro -2-methyl-3- (naphthalene-2-
carbonyl)-1,1-dioxo-2H-benzole] [1,2]thiazin-4-yl ester



Hydr ogen; hal ogen; O -C6 al kyl; CN, CF3; OCF3; SMe; 20 Owve; NR7R8; SO2Me R5
represents: G -C6 al kyl; phenyl either non-substituted or substituted
wi th one wo 20nwwogpoups sel ected from hal ogen, d -C6 al pgir/EP@iN0/0§Xdp9 CF3,
OCF3, SMe; a 25 naphthyl, either non-s gtitut ed or substituted with WO
2010/ 100139PCT/ EP2010/ 052609 145 one or ‘nore groups sel ected from hal ogen
or -C6 alkyl, CN, OH CF3, OCF3, SMe; a cycloal kyl either non-substituted
or substituted with a CONH2, SO2Me, SO2NH2f heteroaryl either
non-substituted or substituted with 5 one or nore groups selected from

hal ogen, O - G6 calityo-eNzcdd R3 OGR30 IV -RE dispr-eseMapn divdreagen;
Cd - Coal kyl ; phenyl ei t herngn- substituted or s bstltu[té;c%vmt,h one or nore
C:'\l! ]

groups 10 sél éCEER Pridmindl dgero At esraxKy/, IcE3 27063 " 8Me: a
napht hyl or hetterrocycl e, either non-substituted or substituted with one or
nore groups selected fromhal ogen or A-C6 al kyl, CN, OH CF3, OCF3, SMe; a
cycl oal kyl either non-substituted or substituted with 15CONH2, SO2Me,

S2NH2 R7 re : r . -C6 al k R8 r Si_ _3_
Hydr ogen, C -@é@ﬁ%}?ﬁte%ﬁ%r&%t elrl(r?on- Z%C?udbsti tu7te_2£r q%)%qiazbsﬂeﬁhﬁledg w th one
or nore g?oupdeditdctled fromeidiongdn, 1al-c8 k- CN, OH, CF3, OCF3, SMe;

a napht hyl onchetgroaycls creitner- ngn- suhsti tuted or substituted with one
or nore groups selected fromhal ogen, C-C6 al kyl, CN, OH CF3, OCF3, SM;

a 25 cycl oal kyl either non-substituted or substituted with CONH2, SO2Me,

SO2NH2 WO 2Q10/ 100139PCT/ EP2010/052609 146 R7 .and taken t.oget her may
forma cycl e%&“nZ % 6 nehibdrs vvi7'?_ Lhoeron_f%[_ﬁ})egtéwqétég?ﬁri%) aclr?q}eh%y_ are
bound and whicchrbmey 10 61it, dil ioxe i -ineme detler[@at’drid iseliectled If reme, S or O
and may either be non-substituted or 5 substituted with one or nore groups
selected fromd-C6 al kyl, O-C6 al kyl aryl or aryl. RO represents: COOW,

COCEt RI10 represents: 1QHalogen, -COGH, . ORLRIH, repr @sgitiSialene-2-
Hydrogen, O -C6 al kyl, O -C6 cycloal kyl, aryl, C\ﬁ -C6 al kyl aryl al kyl
cycloalk p’ carbonyl)-1,1-dioXo-2H-benzo[e][1,2] thiazin-4-y1 ester

Phenoxy-acetic acid 7-fluoro -2-methyl-3-(naphthalene-
2-carbonyl)-1,1-dioxo-2H-benzo[e] [1,2]thiazin-4-y1

ester

(4-Chloro-phenoxy) -acetic acid 7-fluoro -2-methyl-3-
15 (naphthalene-2-carbonyl) -1, 1-dioxo-2H-
benzol[e] [1,2]thiazin-4-y1 ester

(b-Chloro-4-ethoxy-2-methyl-1,1-dioxo-2H-
benzo[e] [1,2]thiazin-3-vy1l)-naphthalen-2-yl-methanone

(b-Chloro-4-propoxy-2-methyl-1,1-dioxo-2H-
20 Dbenzole][l,2]lthiazin-3-yl)-naphthalen-2-yl-methanone

(6-Fluoro-4-methoxy-2-methyl-1,1-dioxo-2H-
benzo[e] [1,2]thiazin-3-vy1l)-naphthalen-2-yl-methanone



as well as their stereoisoners, salts and sol vates 15 acceptable for

t herapeutic use. 2. Theconpoundsaccordi ngtocl aimL characterized in
that Rl iwoaotwxongen. 3. Theconpoundsaccor di ngreapraswibs2609
characterized in that ORl represents an%%ster or an 20 ether. WO

2010/ 100139PCT/ EP2010/ 052609 147 1,2,3 t et r ahydr o- napht hal ene or a

bi phenyl or a phenyl pyridine elther non-substituted or substituted with
one or nore groups selected froma hal ogen, O-C6 alkyl, CN, OH CF3, OCF3,
Ove, SMe; or a phenyl 5 substituted with one or nore hal ogens, CN, CF3 or
a-C6 alkyl. (6-Fluor®-4Then %@gﬁqum@%hgqpqrqu@gdg%4@p¢ of clainms 1 to 3

characterized in that R4 _and 4 re sent dr ogen 6. A conpound
according to @P&Pﬁl% élé@ﬁ@&lpf _%l% naphthéﬁ S yl-methanone ™

10( 4- Hydr oxy- 2- net hy1- 1, 1- di oxo- 2H benzo[ e] [ 1, 2] t hi azi n-
3-y1)(naphthalen-2-y|)nethanone

(4- Hydr oxy- 2-(fetthybrb-E-giroxo:@Hberzo[ye 1, 12]tiixazia3- y 1) (adamant an- 1- y1)
methanone” o (4 @1;{@0@@ < 2etihy 13- dioxer2hhenzolel [ 2l thiazi n15

3-y1) (4- et hyl phenyl’) ‘et hanone

(4- Hydr oxy- 2- nethyl , 1-di oxo- 2H benzo[e] [ 1, 2]t hi azi n3-y1) (4-chl orophenyl)
nmet hanone ,

(4- Hydr oxy- 2- (et LLe L @iedRe R8s e T, L2Piiixeziads3- y 1) (4- cyanophenyl )
met hanone 20benzo[e] [1,2]thiazin-3-y1l)-naphthalen-2-yl-methanone

Bi phenyl-4-y1- (4-hydroxy-2-nmethyl-1, 1-di oxo- 2Hbenzo[ e] [ 1, 2] t hi azi n-3-y1)
met hanone WO 2010/ 100139PCT/ EP2010/ 052609 148

(4- Hydr oxy- 2- et I 1-di [8l1.,2l£hiaziny 3- yl1) (adamant an- 1-y1)
met hanone (4- Qﬁ“&%& %ﬁ% "1, 1%%£%'% H}B%%gg?b] 1, 2] t hi azi n- 3-

y1) (napht hal @enzo/F)l ﬁg@ﬁ@@g@@ln 3-yl) -naphthalen-2- yl -methanone

5(4- Hydr oxy- 2-et hyl -1, 1- di oxo- 2H benzo[ e] [ 1, 2] t hi azi n- 3-

yl) (4- net hyl phenyl ) met hanone
(4-Ewdroxy-2wabmmﬁ?hdbmﬂpxgwdyﬁﬂ?%T@ﬂnngh”akkhkﬁiﬁnﬁﬁ- yl)(4och|0r0pheny|)
met hanon Bi 1-4-y1-(4- roxy-2-ethyl-1, i.0x0- 2H1
benzo[e]FQ,ZFFWF ﬁﬁﬁﬂﬁjﬁﬁ) éﬁﬁ%%@gﬁ—naﬁatha en E yl-methanone

(5- Chl or o- 4- hydr oxy- 2-met hyl- 1, 1- di oxo- 2Hbenzo[ e] [ 1, 2] t hi azi n- 3-y1) (napht ha

| en-2-y1) net hanone
(5-Chl or o- 4- Hﬂdﬁdmpizrérhﬁxhwlrﬁdi@W@hZH@é@p@ré]PﬁﬁmqmﬂknimJ3=yl)(naphtha

en-2-yl) methangne katlFlenq14-ydr o2ttt - diQxa-2H acig

methyl ester

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

2-[7-Fluoro-2-methyl-3- (naphthalene-2-carbonyl)-1,1-
dioxo-2H-benzole] [1,2]thiazin-4-yloxy]-1-piperidin-1-

yl-ethanone

20 2-[7-Fluoro-2-methyl-3- (naphthalene-2-carbonyl)-1,1-
dioxo-2H-benzole] [1,2]thiazin-4-yloxy]-1-(4-methyl-

piperazin-1-yl)-ethanone



benzo[ e] [1, 2] t hi azi n-3-y1) (napht hal en-2-y1) net hanone

(6- Fl uor o- 4- hydr oxy- 2-et hyl-1, 1-di oxo- 2Hbenzo[ e] [ 1, 2] t hi azi n- 3-y1) (napht hal
en-2-yl) wethamoos9( 7- Fl uor o- 4- hydr oxy- 2- net hy1l- 1, 1- di oroT43#2018052609

benzo[ e] [ 1, 2] t hi azi n-3-y1) (napht hal en- 3@91) met hanone

(7- Fl uor o- 4- hydr oxy- 2- et hy1-1, 1- di oxo- 2ZHbenzo[ e] [ 1, 2] t hi azi n- 3-y1) ( napht hal
en-2-y1l) nethanone WO 2010/ 100139PCT/ EP2010/ 052609 149 Benzoic acid

2- met hyl - 3- (napht hal ene- 2-carbonyl) -1, 1- di oxo-2H benzo[e][1, 2]thiazin-4-yl
ester Cycl ohehanecarboxylic acid 2-nmethyl-3-(napht hal ene- 2-

carbonyl)-1, 1L—C’('40>B%n%|§}'lb@l%>%r[aQ]l[nl:lz]ytlhl—@Z—' ~A1Yib @SR hyl -3 -

tertButyl car boxyl i d2- net hyI napht hal .ene- 2-

car bony1) - 1, 1°§P&O-28 etz 6FE] Ilyé] {HirdZiAYy FHest er

4- thhylbenz@mﬂﬁmudz e thyhi 3z(imaghtalxerie<2hanone

carbonyl)-1, 1-di oxo- 2H benzo[e] [ 1, 21 thiazin-4-yl ester 10

4- Chl orobenzoi caci d2- net hy1l- 3- ( napht hal ene- 2-

carbony1) -1, JBeq;Z%%S% ﬁgﬁ@[g&ﬂ& 2] ﬁlhmo% 1 i dh BSIRN (naphthalene-

tert Butyl car boxyl i caci | uor o- 2- et

(napht hal @ne2zCeamivenyi) -1, 1r-dd10@<>@6221=|bl§?@r¥23de[ e] [ 1, AuHldAim4dryr-ester 15
Cycl ohexanecarhexyl i caci d6-f | uor o- 2- net hy1- 3-

(napht hal ene- 2- carbonyl) -1, 1- di oxo- 2Hbenzo[ e] [ 1, 2]t hi azi n-4-y1l ester
Benzoi caci d6- f | uor o- 2- net hyl - 3- (napht hal ene- 2-

carbonyl) -1, 1-di oxo- enzo[e] [1,.2]thia _esf Met hy] benzoi c
acid 6-fluor eﬁl ATete )}Jff% (r?apht haﬁ elr?]e 2- c?r %%]1 %S &&pﬁglaiﬁ_ 2|
benzo[ e] [ 1, 2]ctehicaziyi-)4-ly 1 -es togro - ANDLZOX0/ [£00 U39 PCTHNER20 16/40526 @$ tE50
tert Butyl car boxyl i caci d6-fl uor o-2-ethyl- 3-
(napht hal ene- 2-carbonyl) -1, 1-di oxo- 2H benzo[e][1, 2]thi azin-4-yl ester
4-Chloro-benzenesulfonic acid 2-methyl-3-(naphthalene-
10 2-carbonyl)-1,1-dioxo-2H-benzole] [1,2]thiazin-4-y1

ester

4-Methyl-benzenesulfonic acid 2-methyl-3-(naphthalene-
2-carbonyl)-1,1-dioxo-2H-benzo[e] [1,2]thiazin-4-y1

ester

15 4-Cyano-benzenesulfonic acid 2-methyl-3- (naphthalene-2-
carbonyl)-1,1-dioxo-2H-benzole] [1,2]thiazin-4-yl ester

4-Chloro-benzenesulfonic acid 7-fluoro-2-methyl-3-
(naphthalene-2-carbonyl) -1, 1-dioxo-2H-benzol[e] [1, 2]

thiazin-4-yl ester

20 4-Methyl-benzenesulfonic acid 7-fluoro-2-methyl-3-
(naphthalene-2-carbonyl) -1, 1-dioxo-2H-benzol[e] [1, 2]

thiazin-4-yl ester

4-Cyano-benzenesulfonic acid 7-fluoro-2-methyl-3-
(naphthalene-2-carbonyl) -1, 1-dioxo-2H-benzol[e] [1, 2]
25 thiazin-4-yl ester



Cycl ohexanecar boxyl i caci d6-fl uor o- 2- et hyl- 3-

5(napht hal ene- 2-carbonyl) -1, 1-di oxo- 2H benzo[e][1, 2]thiazin-4-yl ester
Benzoi cacwod@efo/wworse- 2- et hyl - 3- ( napht hal ene- 2- PCT/EP2010/052609

car bonyl) -1, 1- di oxo- 2H benzo[e][l 21 tt;f zin-4-yl ester

4- Met hyl benzoic acid 6-fl uoro- 2- et hyl 6?napht hal ene- 2-

10car bonyl ) -1, 1-di oxo- 2H benzo [e][1,2]thiazin-4-y1 ester 4-Chl orobenzoic
acid 6-fluoro-2-nethyl-3-(naphthal ene-2-carbonyl)-1, 1-di oxo-2H
benzo[e][1, 2]thiazin-4-yl ester 4- Chl or obenzoic acid

6-f 1 uor o- 2- et (aylrr 3 w«zp@t haltena-2-, 11511eddhonyl kel briti-axQ1 2 -
benzo[e][1, 2 th| a |g ster, pht haI en-1-yl car%o%l i catg]TadZ net hy1- 3- (4-

met hyl benzoy PFPE°1S a@éﬁ]z [ LR

2010/ 100139PCT/ EP2010/ 052609 151 Napht haI en- 2-yl car boxyl i caci d2- net hyl - 3-
4- net hyl benzoyl) -1, 1-di oxo- 2H benzo[e][1, 2] thi azi n-4-yl ester

Napht hal en- 1-(yl-Camstpi liageciodZ--matdryly3-2(4ethyl-1, 1-dioxo-2H-

5cyanobenzoy , igx S olel L1, i y1.ester
Napht hal en- 23‘%@|“<]:Z§rl[€gx3| %eﬁ% s £ 37[1]) 23zt 4y 185k hanone

cyanobenzoyl) -1, 1-di oxo- 2H benzo[e] [1, 2] th| azin-4- yl ester 10
4- Chl orobenzoic acid 2-neth 4- met hyl benzoyl) - 1,

di oxo- 2H PenZ$[ENMPE Y t2h|m§f|hﬁ( £y 1 -840 E"Qﬂr&roéﬂéiﬁibl ¢ Yacidd~

2- met hy1- 3- ( 4eeyarnehenz oy brikzin -Gi-9xo~-2iddhemzalel2k 2 -rhitazindrd- y1 est er
(Napht hal ene- 2-yl oxy) aceti caci d2- net hyl - 3- 4- 15
nmet hyl benzoyl) - 1, 1- di oxo- 2H benzo[e][l 2]th| azin-4-yl ester

Napht hal t 2-
((:yaﬁobeﬁzggi) %_)ﬁlf%é( O%Zﬁ%%%ﬁq ﬁé] [ @ﬂ h| azi npﬁlenfl_glgerazm 1-

2H’benzo [1,2] thiazin-3- y1] naphthalen 2-yl-

methanone

10 (7-tertbutyl-4-hydroxy-2-methyl-1,1-dioxo-2H-
benzol[e] [1,2]thiazin-3-vy1l) (naphthalen-2-y1l) methanone

(4-hydroxy-2-methyl-1,1-dioxo-2H-benzo[e] [1,2]thiazin-
3-y1l) (3,4-dichlorophenyl) methanone

(4-Hydroxy-2-ethyl-1,1-dioxo-2H-benzol[e] [1,2]thiazin-3-
15 vy1) (3,4-dichlorophenyl) methanone

(4-Hydroxy-2-methyl-1,1-dioxo-2H-benzo[e] [1,2]thiazin-
3-v1l) (benzofuran-2-yl) methanone

(4-Hydroxy-2-ethyl-1,1-dioxo-2H-benzol[e] [1,2]thiazin-3-

v1l) (benzofuran-2-yl) methanone

20 (4-Hydroxy-2-methyl-1, 1-dioxo-2H-benzo[e] [1,2]thiazin-
3-y1l)-(5,6,7,8-tetrahydro-naphthalen-2-yl) -methanone



20( Napht hal ene- 1-yl oxy) aceti caci d2- nmet hyl- 3- ( 4-

nmet hyl benzoyl) - 1, 1- di oxo- 2H benzo [e][ 1, 2]thiazin-4-yl ester

( Napht halwoesi/wbory) acet i caci d2- met hy1- 3- (4- PCT/EP2010/052609
cyanobenzoyl)- 1, 1- di oxo- 2H benzo [e][1, 1 thiazin-4-yl 25 ester WO

2010/ 100139PCT/ EP2010/ 052609 152 (4- Chl or ophenoxy) aceti caci d2- net hy1- 3- (4-
nmet hyl benzoyl) - 1, 1- di oxo- 2H benzo[e] [1,2] thiazin-4-yl ester

(4- Chl or ophenoxy) acet i caci d2- net hyl - 3- ( 4-

5cyanobenzoyl) -1, 1- di oxo- 2H benzo[e] [1,2] thiazin-4-yl ester Acetic acid
2-met hyl - 3- (”(aiphlit o@@eazmé%m@qnml)l—hlolco 2H-benzol[e]l[1,2]thiazin-

di oxo- ZFLbenépgg_[l 2]t% %é ter

2,4-Dichloro di dacid ttﬁﬁraﬁe( &ht5h<’§l rdné-Fetrahydro-

10car bonyl ) - habhdineXen2id-henzaleaHaho2kt hi azi n-4-yl ester

4- Fl uor obenzoi caci d2- net hyl - 3- (napht hal ene- 2-

carbonyl) -1, 1-di oxo- ZFLbenzo[e][l 21 thiazin 4-y1 ester

Cyclopentan0|ga%|%%r@p%h d§fg§ﬂ ?ﬂ? 1271 - djoxp-2H

15car bonyl) oxo 2H-benzo[e hi aZi'n-4-y1 éster 2-Furanoic acid
2- met hy1- 3- (@@@mor{@l drie22 t@&raliéﬁyﬁ)‘ylﬂ ~15difoxo 82%@@@1%]@[1 2]

thi azin-4-yl eshehalen-2HRi1gpARANZGRIDOXYl i c acid
2- met hyl - 3- (napht hal ene- 2- 20car bonyl ) -1, 1- di oxo- 2H benzo

[e]]1, 2]th|a2|n 4-y1 ester 3- Chloroben20|caC|d2 met hyl - 3- (napht hal ene- 2-

carbonyl)-1, XO0- 2H—b 21 ¢ q in-4-yl ester WO
5010/ 150130PCT rds385g orbg 25 SRR

2- Chl or obenz Giccaei [@¢2 ﬂeﬁﬁﬁh&%&@m&@h&ﬁ&kﬁ@e528 8-tetramethyl-
carbomw1) - 1, i xg: 2 bengpl oL Al AL NS AV R5fone

Phenoxyacetlca0| - 2-
yl carbonyl) -1, 1- di oxo- ZFLbenzo[e][l 21t hi azin-4-yl1

10 (2,3-Dihydro-benzofuran-5-yl) - (4-hydroxy-2-methyl-1,1-
dioxo-1,2-dihydro-2H-benzole] [1,2]thiazin-3-y1)-

methanone

(2,3-Dihydro-benzofuran-5-yl) - (4-hydroxy-2-ethyl-1,1-
dioxo-1,2-dihydro-2H-benzole] [1,2]thiazin-3-y1)-

15 methanone

Benzo[l,3]dioxol-5-yl-(4-hydroxy-2-methyl-1,1-dioxo-
1,2-dihydro-2H-benzo[e] [1,2]thiazin-3-yl)-methanone

Benzo[1l,3]dioxol-5-yl-(4-hydroxy-2-ethyl-1,1-dioxo-1,2-
dihydro-2H-benzol[e] [1,2]thiazin-3-yl)-methanone

20 (2,3-Dihydro-benzo[l,4]dioxin-6-y1l) - (4-hydroxy-2-
methyl-1,1-dioxo-1,2-dihydro-2H- Dbenzol[e][l,2]thiazin-
3-yl) -methanone

(2,3-Dihydro-benzo[l,4]dioxin-6-y1l) - (4-hydroxy-2-ethyl-
1,1-dioxo-1,2-dihydro-2H-benzo[e] [1,2]thiazin-3-y1) -

25 methanone



5 ester (4-Methoxy-2-nmethyl-1, 1-dioxo-2Hbenzo [e] [1, 2] thiazin3-yl)
(napht hal en- 2-yl ) nmet hanone

(4- Et hoxywd-20mbtoyi391, 1- di oxo- 2H benzo[ e] [ 1, 2]t hi azi n- 3- PCT/EP2010/052609

y1) (napht hal en- 2-y1) net hanone 10(4-Prg1 | oxy-2-net hyl- 1, 1-di oxo- 2H
benzo[e] [1, 2] t hi azi n-3-y1) (napht hal en-2-y1) net hanone

(4-Butyl oxy-2-net hyl-1, 1-di oxo-2H benzo[ e] [ 1, 2] t hi azi n3-y1) (napht hal en-2-y1
) et hanone (4-(2-Chl oroethoxy)-2-nethyl-1, 1-di oxo-2H
15benzo[e] [ 1, 2] thi azi n-3-yl)(p-tol yl) nethanone

(4-[ 2- (Napht halrenrr 2 Hheprei-hoxyh—2-amet iy b, sze%q/alﬂrlbq%g[o@do[ 1,2]thiazin
-3-y1) (p-tolyﬁ) %ﬁ' on;y%A Ph%n ﬁy thoxy neth 1- 1h; di ox0- 2H-
benzo[ e] [ 1, 2] Ki 42 é%ﬁpﬁ Zﬁ Héh&n@l Wﬁet anone

2010/ 100139PCT/ EP2010/ 052609 154

2- (2-met hyl- 3- (4- et hyl benzoy1l) -1, 1- di oxo- 2Hbenzo[ e] [ 1, 2] t hi azi n- 4-yl oxy) ac
etic acid Benzofuran-5-yl- (4-hydroxy-2-methyl-1,1-dioxo-1, 2—

2. (2 Vet L B P BERZOY L (h, kR0 Lok 221 n-4-y1 0xy) -

- (napht hal en-1 acetam
2-(2-Met hyl- 3-(4- nethylbenzoyl) 1, 1- di oxo- 2H-benzo[ e] [ 1, 2] t hi azi n- 4-yl oxy) -
N-(adanantan 1- ﬁi)acetanlde

-

2- (2- Met hy 1- 34CAYPRORNI BeFES )L, L dioRe-2Mpg dihydro-2H-

benzo[e] [ 1, Zkkmw@qeq [4-, Y1 @xyezNn(-adamg it @nrme-t hyll-aceiamzde midazol -

Met hyl 2- (1, 1- d| trreth 1- 3- (4- net hyl benzoyl) - 2H

benzo[e] [ 1, 2]tﬁ1 ZFW FA5%y) acetat e

(1, 1- di oxo-2- et hyl- 3- (4- net hyl benzoyl) - 2H15benzo[ e] [ 1, 2] t hi azi n- 4-yl oxy) ac
etic acid

2-[ 2- Met hy1- 3E¥ﬁéﬁﬁtﬁ@ﬂémémﬂLéhnﬁad%rﬁ&ﬁiﬁdd?ékmfﬂﬁb@nioPePFPXZTthiazin 4-y

| oxy] - 1- p'peﬁ'@L@i%ﬁﬂrdﬂéﬁa@@%%o 2]thiazin-3-yl)-methanon
2- [ 2- Met hy1- 3- (naphthal ene- 2 carbonyl) "1, 1-di oxo- 2Hbenzo[e][1 2]th|a2|n 4-y

| oxy] - 1- (4- et hyl - plpera2|n 1- 20 yl)- ethanone

}é&?bSﬁgiﬁe][ p%ra 1) 26&§]neth a %E%E%qe% aazpogyl) 1, 1- di oxo

2010/100139PGTQEEE@Q&&&E%%H%%eb&E (S Ghl@rmhpman®kﬁfﬁdoeMEﬁaﬁm@&enethyI

(napht hal ene- 2-car bonyl ) -1, 1- di oxo- 2H benzo[e] [ 1, 2] thiazin-4-yl ester

(Napht hal en- 1-yl oxy) - aceti caci d2- net hyl - 3-

5( napht hal ene=2xGakopylor k) L- di-exer2kkhenzeliel 1[4, 21 thiazin-4-y1 ester

dihydro-2H-benzol[e] [1,2]thiazin-3-yl)-methanone

3-(4-Hydroxy-2-methyl-1,1-dioxo-1,2-dihydro-2H-

15 benzole][l,2]thiazine-3-carbonyl)-benzonitrile

(3,4-Dimethyl-phenyl) - (4-hydroxy-2-methyl-1,1-dioxo-
1,2-dihydro-2H-benzo[e] [1,2]thiazin-3-yl)-methanone

(4-Hydroxy-2-methyl-1,1-dioxo-1,2-dihydro-2H-
benzol[e] [1,2]thiazin-3-y1)-(3-trifluoromethyl-phenyl) -

20 methanone

(4-Hydroxy-2-methyl-1,1-dioxo-1,2-dihydro-2H-
benzol[e] [1,2]thiazin-3-yl)-(4-trifluoromethyl-phenyl) -

methanone



(Napht hal en- 2-yl oxy) - aceti caci d2- net hyl - 3- (napht hal ene- 2-car bonyl)

1, 1-di oxo- 2Hbenzo[e] [1,2]thiazin-4-yl ester

10( 4- [ 2- (wephton@mbsmn- 1- yl oxy) et hoxy] - 2- met hy1- 1, 1- di 0X0- PCT/EP2010/052609
2H-benzo[e] [ 1, 2] t hi azi n-3-y1) ( p- tonI)nﬁ§hanone

(4-[2-(4-chl orophenyl oxy) et hoxy] - 2- nethyf 1, 1- di oxo- 2Hbenzo[ e] [ 1, 2] t hi azi n-
3-y1l) (p-tol yl)nmethanone Acetic acid 2-nethyl-3-(4-nethyl benzoyl) -

1, 1- di oxo- 2H15benzo[ e] [ 1, 2] thi azi n-4-y1l ester Propanoic acid

2- met hyl - 3- (4- net hyl benzoyl)- 1, 1-di oxo2H benzo[e][1, 2]t hi azin-4-y1l ester (
4 - met hyl oxy 2 aniRty- >3, 1,- ( —hq»o@s&yz&m g‘l[—@] 1[-Bioxd-1,bhi azin-3-yl )

t ol yl ) met hanone 20(4-ethyl o 2- X0- ZFLbenzo el[1,2
F AN yl)d(l&sftd&w(ﬂm%&ﬁ i 25 e S

1 1, 1- di oxo- 2H
benzo[ e] [ 1, 2] t hi azi n- 3-y1] - napht hal en- 2- yI nethanone
2010/ 100139PCT/ EP2010/ 052609 156
{4-[ 2- (4- Chl ehoophenexy)-—etthdxylrozymet-methy 1 H-diloxid-oid-1, 2-dihydro-

benzo[e] [ 1, 2]4 %%%f ( yll @qQ@_g%h%n3Zyﬁl _nethanone Carbonic acid et hyl
na

ester 1-[2-met hthalene

carbonyl)-1, 1- dIOXO 2H—benzo[e][1 2] thi azi n-4-yloxy]- 5 ethyl ester

[ 2- Met hy1- 4- (2 plperldln | -yl -ethoxy)-1, 1-di oxo- 2Hbenzo[e][1 2] thi azin-3-yl
] - napht haf en-G\leethandrid L4 eReBIEs T dnEbiee vddid 4 ~hydroxy-2-

5- chl or o- 2- W&temmfl&l(, naphtchal-ane2-warkoeny D-beh-di [@Xg-12 4 henzelie]l 3%, 2] t hi az
in-4-y1 10 es r %%‘ ohexanecarboxyllca0|d5 chl oro-2-met hy1- 3-
(naphthalene gﬁy -1 1- di oxo- 2Hbenzo[e] [ 1, 2] thi azin-4-y1 ester

Benzoi caci d5- chloro 2- met hyl - 3- (napht hal ene- 2-

15car bonyl ) -1, 1- di oxo- 2H benzo[e] [1, 2]thiazin-4-yl ester 4-Chl oro-benzoic
aci d (7-Bromo-4-hydroxy-2-methyl-1,1-dioxo-1,2-dihydro-2H-

6-fl uoro- 2- rr%temﬂo 1(mapht Q@ﬂl%&%%-@arﬁqnyl%)ph%hﬂal%lnwgay%Hn!%ec%%%ﬂe[1 2] thiaz

in-4-yl ester Cyc ohexanecarboxyllca0|d6 fl'uor o- 2- et
20( napht hal ene- 2- car bonyl) - 1, 1- di oxo- 2H benzo[e][ 1, 2]th|a2|n 4-y1 ester

10 (7-Chloro-4-hydroxy-2-methyl-1,1-dioxo-1,2-dihydro-2H-
benzo[e] [1,2] thiazin-3-yl)-naphthalen-2-yl-methanone

(4-Hydroxy-2, 7-dimethyl-1,1-dioxo-1,2-dihydro-2H-
benzo[e] [1,2]thiazin-3-vy1l)-naphthalen-2-yl-methanone

Biphenyl-3-yl-(4-hydroxy-2-methyl-1,1-dioxo-1,2-
15 dihydro-2H-benzole][1,2] thiazin-3-yl)-methanone

(2'-Fluoro-biphenyl-3-y1l)-(4-hydroxy-2-methyl-1,1-
dioxo-1,2-dihydro-2H-benzole] [1,2]thiazin-3-yl)-

methanone

(3'-Fluoro-biphenyl-3-y1l)-(4-hydroxy-2-methyl-1,1-
20 dioxo-1,2-dihydro-2H-benzole] [1,2]thiazin-3-yl)-

methanone



WO 2010/ 100139PCT/ EP2010/ 052609 157 4- Chl or o- benzoi c aci d

7-fluoro-2-net hyl-3- (napht hal ene2-carbonyl)-1, 1- di oxo- 2H benzo] e]

[ 1, 2] t hi axDredywdizest er Cycl ohexanecar boxyl i caci d7-f | uoroTZrowbhyios-

5( napht hal ene- 2-car bonyl) -1, 1- di oxo- 2H—égenzo[e][1 2] thi azin-4-yl ester
Benzoi caci d7-f | uor o- 2- nethyl 3- (naphthglene 2-

carbonyl) -1, 1-di oxo-2H benzo[e] [1,2]thiazin-4-yl ester

Aceti caci d7-fl uor o- 2- net hyl - 3- (napht hal ene- 2-

10car bony1l) - 1, 1- di oxo- 2H benzo[e] [ 1, 21 thi azin-4-yl ester Phenoxy-acetic

acid 7- fIuorq442ym&ﬁy;¢§$ﬂ@@@hi@a@qqeaqu@%&ﬁm%}glmgﬂMypqyaﬁkbenzo[e]
[1,2]thiazin-4 ester cet.ic .acid 7 fluoro

L bty - B1SCApGl GHeE AT ORIl - dird ez {1y )

benzo[ e] [ 1, 2]richinaziomed- y1 ester (5-Chloro- 4 et hoxy-2-met hy1-1, 1-di oxo- 2H
benzo[ e] [1, 2] t hi azi n- 3-y1) - napht hal en- 2-yl - met hanone

(5- Chl oro- 4- propoxy- 2- et hy1- 1, 1- di oxo- 2H 20

benzo[ e] [ 1, 2] Lhi_azi 3b3ﬁgp)he 'R_‘/Fihtzah?ﬁ“ s ﬂyd%g%r}o'ﬂl%thyl 1,1-dioxo-

(6- Fl uor o- 4- nethox i OX0-

benzol e] [, 2J16 i~ ’fwdgwﬁ)i el e da It ieetidnsine Morethanone

2010/ 100139PCT/ EP2010/ 052609 158 ( 6- Fl uor o- 4- et hoxy- 2- net hy1-1, 1- di oxo- 2H
benzo[ e] [ 1, 2] t hi azi n- 3-y1) - napht hal en- 2-yl - met hanone

(6- Fl uor o- 4- nmmmbm%%ﬂ—ls@quﬂzﬁydroxy 2- methyl—l,l—dioxo—
benzo[e] [ 1, 2]t apht al met hanone

5( 7- Fl uor o- 41r’rgt%F d%f%é%% ﬁ g%d2§ﬁhla21n *¥191) -methanone

benzo[ e] [ 1, 2]th|a2|n 3-yl)- naphthalen 2-yl - met hanone
(7-FIuoro-4-ethoxy-2-nephy1-1,1-dioxo-2H— .
benzo[e][ 1, 2]HHré%KﬂIBiyiﬁmﬁa@hﬁhaﬂén—ﬁrﬁwdﬁﬁﬁhaﬁaﬁ@thyl-l,1-dloxo-

(7- Fl uor o- 4- pr opexyr2rethy el 1 @d10x%a- %h‘rthll%zm 3-yl) -methanone
benzo[ e] [ 1, 2]th|a2|n 3- y1)-naphtha en- 2-yl - net hanone

[ 7- Fl uor o- 2- et hyl - 3- (napht hal ene- 2- carbony1) -1, 1-
di oxo- 2H; henzal e} [ 1, 2]t i azin-4- vl oxyl - %C%vdcr%%'y% “methyl-1,1-
dioxo-1,2-dihydro-2H-benzole] [1,2]thiazin-3-yl)-

methanone

(3'-Methyl-biphenyl-3-y1l)-(4-hydroxy-2-methyl-1,1-
dioxo-1,2-dihydro-2H-benzole] [1,2]thiazin-3-yl)-

15 methanone

(4'-Methyl-biphenyl-3-y1l)-(4-hydroxy-2-methyl-1,1-
dioxo-1,2-dihydro-2H-benzole] [1,2]thiazin-3-yl)-

methanone

(2'-Methoxy-biphenyl-3-yl)-(4-hydroxy-2-methyl-1,1-
20 dioxo-1,2-dihydro-2H-benzole] [1,2]thiazin-3-yl)-

methanone

(3'-Methoxy-biphenyl-3-yl)-(4-hydroxy-2-methyl-1,1-
dioxo-1,2-dihydro-2H-benzole] [1,2]thiazin-3-yl)-

methanone



met hyl ester [7-Fl uoro-2-nethyl-3-(napht hal ene-2-carbonyl)-1, 1-

15di oxo- 2H benzo[ e] [ 1, 2] t hi azi n-4-yl oxy] -aceti cacid nethyl ester

2- [ 7- Fl uowo-28rom@b13y 1- 3- ( napht hal ene- 2- car bonyl) -1, 1- PCT/EP2010/052609

di oxo- 2H benzo[ e] [ 1, 2]th|a2|n 4-yl oxy] - %;plperldln 1- yl-ethanone 20

2-[ 7- Fl uor o- 2- net hy1- 3- (napht hal ene- 2- carbonyl) 1, 1-

di oxo- 2H benzo[ e] [ 1, 2] t hi azi n- 4-yl oxy] - 1- ( 4- nethylplperazin-I-yl)-ethanone

WO 2010/ 100139PCT/ EP2010/ 052609 159

1- (4- Benzyl - piperazin 1-y1)-2-[7-fluoro-2-nmethyl-3-

é napht hal Ie][le 'c@d&%&&%bllp%edﬂqu%bema&%&bx@ -hingziR14-1yl10xy] - et hanone
enzenesul fonj.c aci d

7- 1 uor o- 2- MELIFE- 3~ GrabtiEICe e 20 Gy I D £ £divgi e Paienzol e] [ 1, 2] thi a
zi n-4-yl est erctBenzeresul f oni caci d2- net hyl - 3- (napht hal ene- 2-
carbonyl) -1, 1-di oxo- 2H benzo[e] [1, 2]thiazin-4-yl ester

4- Chl or o- benzenesul foni ¢ acid 2-net hyl - 3-

(napht hal enel1Q2 rhonyl,) - -di_gxq-_2H henzo[el{:1, hiazin-4-yl ester

A- Met hyl - beni@ne Q{% 2 Tf%t%lyq gxq %110% 4017 ]dl:l'ly%]IIO A

2- met hy1- 3- (@@@mor{@l e[dez carisariy Ty, 1 diSoxd-r2Hbersseah i, 2] t hi azi n-4-y1
ester 15 4- Cyapmbgnzenssylfeningragid 2- net hyl- 3- (napht hal ene- 2-

carbonyl) -1, 1-di oxo- 2H benzo[e] [1, 2]thiazin-4-yl ester

4- Chl or o- benzenesulfonlcaC|d7 fl uoro-2-nmet hyl- 3-

(naphthalene onyl)- di.o benz 1,2]. thiazin-4-yl1 ester 20
4- Met hyl - benzenféﬁg/ﬁ%b gagf gif’? Ly}drlo ﬂ‘y%] %i y]d A
(naphthalenekzgvarbddﬂlﬁ thladu@x@-&H—bdﬂioﬁ@pﬁld@rdmmtmmlﬁ-4 yl ester
4-Cyano-benz sl f ng@ d7:f h%%r 2-met hy1l- 3-

(napht hal ene- %Ear 1?&{ 1- oxg fH—benzo[e][l 2] 25 thiazin-4-yl ester
WO 2010/100139PCT/EP2010/052609 160

EﬁagK?Lgﬁén2§n§fQ¥é&1 %5330&%e1hghperadbqoﬁoyl 2H%ﬁ25?£§§[ 2] thiazin-3-yl)

(7- D et hyl amagne-A-<hydr, eXyehd-aretnky-B~kalidingRo~2Hphenyl - 3-
benzo[e] [ 1, 2]t hi azi.n- 31y1) napht hal en- 2-yl - met hanone
5(4- Hydr oxy- 2 Q$¢frf - di oxo- 7- pyrrolidin-1-yl-2H

3'"-(4-Hydroxy-2-methyl-1,1-dioxo-1,2-dihydro-2H-
benzo[e] [1,2]thiazine-3-carbonyl)-biphenyl-4-

15 carbonitrile

(4-Hydroxy-7-methanesulfonyl-2-methyl-1,1-dioxo-1,2-
dihydro-2H-benzole] [1,2]thiazin-3-yl)-naphthalen-2-yl-

methanone

(4-Hydroxy-2-methyl-1,1-dioxo-1,2-dihydro-2H-
20 benzole]l[l,2]thiazin-3-yl)-(l-phenyl-cyclopropyl) -

methanone

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



benzo[ e] [1, 2] t hi azi n-3-y1) - napht hal en- 2-yl - net hanone

[ 4- Hydr oxy- 2-net hyl - 1, 1- di oxo- 7- (4- phenyl - pi per azi n- 1-

y1) - 2H bewoaps}{0d138] t hi azi n- 3- y1] - napht hal en- 2- yl net han@eag/EP2010/052609
10(7-tertbutyl-4-hydroxy-2-methyl-1, 1-djoxo-2H

benzo[ e] [1, 2] t hi azi n-3-y1) (napht hal en-2-y1) net hanone

(4- hydroxy-2-nethyl-1, 1-di oxo- 2H benzo[e] [ 1, 2]t hi azi n3-y1) (3, 4-di chl or ophen
yl) net hanone (4- Hydroxy-2-ethyl -1, 1-di oxo- 2H benzo[ e] [ 1, 2] t hi azi n- 3-
15 yl) (3, 4-di chl or ophenyl) nethanone

(4- Hydr oxy- 2- (e Jfolgiedln@&@l H‘lbqn%ﬁ[o%]o[:h 2-Hdhirazi rraﬁ‘xztﬂ-)(benzofur an- 2-y1)

y1) (benzof ﬁf&%'yn%%y s Lo d o S violl ] aline s

(4- Hydr oxy- 2hetrogl—1,-hredirgX -2 0 rpofeely{11,-2tthizazine- 3-y1) - (5, 5, 8, 8-tetram
et hyl-5, 6, 7, 8-t et rahydr o- napht hal en- 2-y1) - met hanone
(7-Fl uoro-4- hydr oxy-2-nethyl-1, 1-di oxo- 2H-

Sbenzo[e][1, 2 ]4|%¥gy %y321}kt%%ﬂaﬂ718 Aahydr QQHQ;FgLen 2-y1) - net hanone

(7-Fl uoro-4- 0x0- 21 bdnzo e iazin-3-yl)-(5,5,8
, 8-tetrantt h%eﬂEOdeﬂ (g t@t%&l@;idm3ﬁaféﬁt‘r{§l i 2r>2r)trﬁeftlhla>ﬁ@rr -

19(2 3- D hydng-shenzefuran-)s %%h@ﬁ4—&%¢%%&bn% met hyl-1, 1-
di oxo-1, 2-di hydr o- Fkbenzo[e][l 2] t hi azi n-3-y1)- met hanone
(2, 3-Di hydro- benzofuran 5-y1)-(4- hydroxy 2- ethyl 1,1-

dioxo-1,2-d| benz hi.azj. -y1)- 15 neth ne

Benzol[ 1, 31di xol ﬁzgk %&51%%9%2H' f%fgf gydrOJ¥E2

1, 2-di hydr o- Zkkheﬂzﬁ[é]2[xhﬂaﬂumaﬁﬁvd&qbﬁpydﬁbh&mamec acid

Benzo[ 1, 31di oxol- 5-y1- (4- hydroxy-2-ethyl -1, 1-di oxo- 1, 2- di hydro-2H benzo] e]
[ 1, 2] t hi azi n-3-y1) - net hanone

20( 2, 3- Di hydrso- Qe%%[r%x‘b] G-t BN I AN XY -1 ydro- 2H-

met hyl-1 é dIOXO dlgydro 2H benzo[e][1, 2]th|a2|n3 1) - met hanone

(2, 3-Di hy robﬁé]ﬁ?d[eﬂ (4} i) i AZE- NPT - CAIPAR IR y A Mty LT PEDGiREX 61, 2- di hydr o
-2H benzo[e] [1, 2] thi azin-3-y1)- 25 met hanone WO

2010/ 100139PCT/ EP2010/ 052609 162

Benzo[ b] t hi opherd-—Sril-ox4~t2y-aremty~12-1nat-hyi bxb,-1-, di-addrydro-2H-

1, 2-di hydro- 2f benzqligl, oh4ndlthh 8213y b S LRARRNA nethy -

benzamide

N-Ethyl-3-(4-hydroxy-2-methyl-1,1-dioxo-1,2-dihydro-2H-

15 benzole][1l,2]thiazine-3-carbonyl)-benzamide

3-(4-Hydroxy-2-methyl-1,1-dioxo-1,2-dihydro-2H-
benzo[e] [1,2]thiazine-3-carbonyl)-N,N-diethyl-benzamide

N-Cyclopropyl-3-(4-hydroxy-2-methyl-1,1-dioxo-1,2-
dihydro-2H-benzole] [1,2] thiazine-3-carbonyl)-benzamide

20 N-Cyclopropylmethyl-3-(4-hydroxy-2-methyl-1, 1-dioxo-
1,2-dihydro-2H-benzo[e] [1,2]thiazine-3-carbonyl) -

benzamide



Benzof uran-5-yl - (4-hydroxy-2-nethyl-1, 1-dioxo-1, 2- dihydro-2H benzo [e€]
[1, 2 ] thiazin-3-yl) -nethanone

5(4- Hydr oxp-28tom@b13y1- 1, 1- di oxo- 1, 2-di hydr o- 2H PCT/EP2010/052609

benzo[ e] [1, 2] t hi azi n- 3-y1) - (1-nethyl- 1K enzoi m dazol - 5-y1) - met hanone
Benzo[ b] t hi ophen- 2-y1- (4-hydroxy-2-net hyl-1, 1-di oxo-

1, 2-di hydr o- 2H benzo[e] [1, 2]thiazin-3-yl)-nmethanone
10(4-tert-Butyl -phenyl)- (4-hydroxy-2-nethyl-1, 1-di oxo-

1, 2-di hydro- 2H benzo[e] [1, 2]thiazin-3-yl)-methanone

(13- Bronmo- phemyl (4—A-dpdyepy e tigtiyl, 1 1.k «H0x 9213 1 iy dire- 2H- benzol e]
[1,2]thiazin-3-yl)- th%gone , .

3- (4- Hydr oxybf-nr?é)t[ﬁg‘le[-ll, Lo E 2 Gy Gy als pheny l-benzamide

benzo[ e] [ 1, 2] t hi azi ne- 3-car bonyl) - benzonitrile

(3, 4-D net hyl - phenyl) - (4- hydroxy-2-nethyl-1, 1-di oxo-

1, 2- di hydr o- 2HBeerzz0[-€]- (Arh2drixazizra@onl)-1wtlhanoxe-1, 2-dihydro-

(4 Hydr oxy- 2Rt clcl i 040t 2 ichydr 0 2Kaen3 ok el Lndlddhi azi n- 3-y1) - (3-1
ri fl uoronet hyl - phenyl)- 20 et hanone

(4- Hydr oxy-2-nmet hyl-1, 1- di oxo- 1, 2-di hydr o- 2Hbenzo[e] [ 1, 2] t hi azi n- 3-y1) - (4-t
rifluoronethyl-phenyl)- nethanone WD 2010/ 100139PCT/ EP2010/ 052609 163
Adamant an? 2- Y- (4 ARy @roxy- 2ty 1- - H-08i% % e 2T A 1Y Fionydio- 2H benzo [ e]
[1,2] thiazimeByplk]-[Metthamdneine-3-carbonyl)-benzamide

Chr oman- 6-y1- (4- hydr oxy-2-met hy1- 1, 1- di oxo-1, 2-di hydr 02H benzo| e]

[1, 2] thiazin-3-yl)-nmet hanone

5(4- Chl oro- 3-tri,fluor _hyl - vl - (4 I QX Vs 2 o
nethyl-l,l-dﬁo%é— : Fg%ﬁ; rSFgﬁﬁgé%ig[gTF%géﬁfﬁiéfﬁﬁygf)i?ﬂ-nethanone

( 7- Br ono- 4- hydreoyl-e2-[ne t2h ik zingi-ex ol bRndilnydheg-z2bise red Ce [t h v2]

t hi azi n- 3-yl)-fapht hal en- 2-yl - net hanone

10( 7- Chl or 0- 4- hydr oxy- 2- net hyl- 1, 1- di oxo- 1, 2-di hydro-2H benzo[e][ 1, 2]

t hi azi n- 3-y1) - napht hal en- 2-yl - met hanone

(4-Hydroxy-2, 7-dj met hyl-1, 1- di axQ- 1, 2-.di hydr o- 2H-

benzof e 1Y, 2] aBrey- IS Hasri 2T e Ao 25

Bi phenyl - 3- y be(nd-oydr(ax -] 2-hnmetzhyn 31, v1-) di (@i, i2H nERdiviyghen2ih benzo[ e] [ 1, 2]
thiazin-3-y1%kﬁgkggﬁgge (2' - Fl uor o- bi phenyl1-3-y1)-(4-hydroxy-2-nethyl-1, 1-
di oxo- 1, 2-di hydr o- enzo[e] [1,2]thiazin-3-yl)- methanone

(3' - Fluoro-bi phenyl-3-y1)-(4-hydroxy-2-nethyl-1,1- 20
dioxo-1,2-dihydro-ZFFbenzo[ekl[1,2]thLazin-3-y%}- net hanone WO

2010/ 100139PCTH ErPEre052686F g4 1, 1 ~d1ioxo-1, 2-dihydro-2H-

(4' - Fl uor o- bieheryt13-1y, D)) tt4-=hye-exy-13 ety d-ibil—-4-yl-phenyl) -
dioxo-l,%gdiQ¥gﬁg&%gipenzo[e] [1,2]thiazin-3-yl)- methanone

(4-Hydroxy-2-methyl-1,1-dioxo-1,2-dihydro-2H-
benzole] [1,2]thiazin-3-y1)-[3-(6-methyl-pyridin-3-y1l) -

phenyl]-methanone

(4-Hydroxy-2-methyl-1,1-dioxo-1,2-dihydro-2H-
20 benzole]l[1l,2]thiazin-3-yl1)-[3-(5-methyl-pyridin-3-y1l)-

phenyl]-methanone

(4-Hydroxy-2-methyl-1,1-dioxo-1,2-dihydro-2H-
benzole] [1,2]thiazin-3-y1)-[3-(4-methyl-pyridin-3-y1l) -

phenyl]-methanone



(2' - Chor o- bi pheny1-3-y1)-(4-hydroxy-2-nmethyl-1, 1-di oxo51, 2-di hydr o- 2H benzo
[e] [1,2]thiazin-3-yl)-nmethanone

(3" - Chor owbizptoeny93- y1) - (4- hydr oxy- 2- met hy1- 1, 1- di 0X0- PCT/EP2010/052609
1, 2-di hydro- 2H benzo[e] [1, 2] thi azi n- 3-yk) - net hanone

(4 - Chor o- bi pheny1- 3-y1)-(4-hydroxy-2- nethyl 1, 1- di oxo-

1, 2-di hydr o- 2H benzo[e] [1, 2]thiazin-3-yl)- nethanone

10(2' - Met hyl - bi phenyl - 3-y1) - (4- hydr oxy-2-met hyl -1, 1-

di oxo- 1, 2-di hydr o- 2H benzo[e] [1, 2]thiazin-3-yl)- nethanone

(3" - Met hyl - bi @heRy ko3Pt dﬂ°&¥d§o@?¢hY@'B&%ydro 2H-

di oxo-1, 2- dlhydro 2H—be%ﬁt%§] [.1, éi q_aﬁé? % 5 nethanogg

(4' - Met hyl - N, Imftf—‘f pyridin-3-yl) -
di oxo-1, 2- dl@yﬁﬂ@daHﬂbﬁﬂE@kﬁks[l 2] thi azi n-3-y1)- met hanone
(2'-N@thoxy-bipheny1-3-y1)-(4-hydroxy-2-nethyl-l,1- 20

di oxo-1, 2-di hydro- ZFLbenzo[e] [1,2]thiazin-3-yl)- methanone

(3' - Met hoxy- bizp %St?l lqriixﬁl%%tlmél%%hjydro 2H-

di oxo-1, 2-di hy dr - F+ enz hiazin-3 met hanone WO
2010/ 1001@9P@ﬁ/ﬂ|§p2{@ﬂd/10§2 apgm-3-y1)-[3- (4- methoxy pyridin-3-yl) -

(4' - Met hoxy- BirRheny Lnd- Wb hydr oxy-2-net hyl-1, 1-
di oxo-1, 2- dlhydro 2H benzol e] [1 2] t hi azi n-3-y1)- met hanone

(4- Hydr oxy-2-nmet hyl-1, 1- di oxo- 1, 2-di hydr o- 2H
5benzof[e][1, 2] |n 3 3 ri.fl uoronethyl phe 3-y1) - net hanone
(4- Hydr oxy- 2- ﬁ%?ﬁ’ 17 Y- dF%f%yf ; i RS- E gﬁ?@ﬁ' gﬁé]thiazin-3-yl)-(4'
-trifIuorone&hmhoueﬂﬁénﬁﬂt&ﬂpkﬁﬂwéthdnodé-ﬂ@ fluoro- pyrldln-3-yl)-

- (4- Hydr oxys+ th -1,.1-di.oxo- 1, 2-di hydr o- 2Hbenzo[ e] [ 1, 2] t hi azi ne-3-carb
onyl)-biphen%ﬁé gﬁ_ g#ﬁ#ﬁ%ﬁe
3' - (4- Hydr oxy- 2- nethyl 1, 1-di oxo-1, 2- di hydro- 2Hbenzo[ e] [ 1, 2] t hi azi ne-3-carb
ony1l) - bi enyl 4- 15 carbonitril
(4- Hydr 055 7- (et AR O Formpt Zflrrétfﬁyldlfxf ~direx61 By ogidilrdr o- 2H benzol €]
[1, 2]t hi azi nb%-n)zl;) -d]ﬁﬂh@h&]kﬁl’a-zaﬂyB%ﬂh&r[@neQ -methoxy-pyridin-3-yl) -
(4- Hydr oxy- 2- -di oxo- 1, 2-di hydro-2H 20
benzo[ e] [ 1, ZPPWD n Pf phenyl - cycl opropyl) - net hanone
1-[ 3- (4- Hydr oxy- 2- nethyl 1, 1- di oxo- 1, 2- di hydr o- 2H
benzo[e][1,2]thiazine-3-carbony|) -phenyl]-ethanone WO
2010/ 100139PCHER2ZOL/0Z2663 86 1, 1-~dioxo-1,2-dihydro-2H-

4- Hyd 2 1 L2 drg thiazinA3-y1) - [ 3-
T o oy it oy oty ) - Eham T et Ranone. 2y (3:-(

(4- Hydr oty - 2 BRSPRYTSERGNEX6- 1, 2- di hydr o- 2H-

(3-Chloro-phenyl) - (4-hydroxy-2-methyl-1,1-dioxo-1,2-
dihydro-2H-benzol[e] [1,2]thiazin-3-yl)-methanone

(3-Fluoro-phenyl) - (4-hydroxy-2-methyl-1,1-dioxo-1,2-
dihydro-2H-benzol[e] [1,2]thiazin-3-yl)-methanone

20

7. A method for preparing the compounds of
general formula (Ia) which corresponds to formula I
according to any of claims 1 to 6 wherein R; represents
a hydrogen atom characterized in that an intermediate

25 of general formula (IV) is condensed



S5benzo[e][1,2]thiazin-3-y1)-[3-(2,2,2-trifluoro-1-

hydr oxy- et hyl ) - pheny1] - met hanone

3- (4- Hydrweyoidymetsbyl- 1, 1- di oxo- 1, 2- di hydr o- 2Hbenzo[ e] [ 2cZ]rrbi@msse9 3- car bo

nyl) - benzoi c acid 3-(4-Hydroxy-2-nethyld, 1-di oxo- 1, 2-di hydro-2H 10

benzo[ e] [ 1, 2] t hi azi ne- 3-car bonyl) - N—net%yl benzanlde

3-(4- Hydroxy-2-net hyl-1, 1-di oxo-1, 2-di hydro-2H benzo[e] [ 1, 2] t hi azi ne-3-carb

onyl) - N, N-di net hyl - benzam de

N Et hy1- 3- (4- hydr oxy- 2- net hyl- 1, 1- di oxo- 1, 2- di hydr o- 2H15

benzo[ e] [ 1, 2] t hi azi ne- 3-car bonyl) - benzam de

3-(4- Hydroxy-2-net hyl-1, 1-di oxo-1, 2- di hydro- 2Hbenzo[ e] [ 1, 2] t hi azi ne- 3-car bo

nyl) - N, N-di et hyl - benzam de

N- Cycl opr opyl- 3- (4- hydr oxy- 2- et hyl - 1, Hali ox@y 1, 2- di hydro- 2H- benzo[e] [ 1, 2]

t hi azi ne- 3-car bonyl ) - benzam de R

N-Cyclopropylmethyl-3-(4-hydroxy-E;>
e

, 0Xx0l, 2-di hydr o- 2H benzo[ e] [
1, 2] t hi azi ne- 3-car bonyl) - benzam 39PCT/ EP2010/ 052609 167
3- (4- Hydr oxy- 2-net hyl- 1, 1- di oxo- 1§
benzo[ e] [ 1, 2] t hi azi ne- 3-car bony : phgﬁ&*-benzanide N- Benzyl- 3-
(4- hydroxy-2-methyl-1, 1-dioxo-1, 2-dibydr@2H benzo [e] [1, 2]

t hi azi ne-3-carbonyl) -benzamde 5 1V

3- (4- Hydr oxy-2-net hyl- 1, 1- di oxo- 1, 2- di hydr o- 2H-
benzo[e][1,2]thiazine-3-carbony1) benzam de

3- (4- Hydr oxy2rdrRiihy &, 1, &; di ox 0z, %I@ méﬁﬂ%éa+accordlng to claim 1,

benzo[ e] [ 1, 2] t.hi azi ne-3-carb 1 nzoi c et h ester

10( 4- Hydr oxy Y- ety 2200 elr%ﬁ%%t% %fe fgermuf/a Ri=Y wherein Rs

benzo[ e] [ 1, Zhghlaéfmnadykmxkﬁxpym;dtlIhbdhmhenyaad et hapofgents a

(4- Hydr oxy- 2- neth%; %,1 di oxo- 1, 2-di hydro- 2H

benzo[ e] [ 1, Z]fhlazﬁh §\f%§ (3-pyridin-4-yl-phenyl)- 15 met hanone

(4- Hydr oxy- 2- met hy1- 1 1- di oxo- 1, 2-di hydr o- 2Hbenzo[ e] [ 1, 2] t hi azi n-3-y1)-[ 3-(
6- met hyl - pyri di n- 3- g phenyl] - met hanone

(4- Hydr oxy-2-met hy184, 1Ad|r%9<fél<1d2 fHhydreesgingp the compounds  of

benzo[e][1, thel?ﬂe%%'ln §oy&m£3 (155 newhyhhpy&wf@s@oryéa t@heﬂaﬂaﬂmﬂ@t manone

(4- Hydr oxy- 2- met -di oxo-1, dr o- 2Hbenzo[ e] t hi azi n- 3- 3-(
4- et hyl - pyrlaaﬁcr?l)éhﬁlﬂ) tBhe%ii] Cih%t ﬁ&ﬁ&ﬁ‘é @/\o%lcﬁrlowﬁéﬁeﬂ EBQOfc%y 052609
168 10 dlfferent from a hydrogen atom characterized in that an
(4 Hydr oxy- 2-. th 1 i hydr o-2Hbenzol[.e in-3-y1)-[3-(
- et hyl - pyrlléll er oofx)%jﬁneratq hf rmula % % s][c d]ensedz
HO O
R4
D\ x Ry
F LN
; S Rs
R'4 O// \O

wherein Ry, Rs, Ry, and R’, are defined according to
claim 1, with an intermediate of general formula Ri-%
15 wherein R; 1s defined as earlier and Z represents a

leaving group.

9. A method for preparing the compounds of

general formula (Ic) which corresponds to formula I



(4- Hydr oxy-2-nmet hyl-1, 1- di oxo- 1, 2-di hydr o- 2H

5benzof[e][1, 2]thiazin-3-yl)-[3-(4-nethoxy-pyridin-3-yl)- phenyl]-nethanone
(4- Hydr oxwe2emetobnsa- 1, 1- di oxo- 1, 2- di hydr o- 2Hbenzo[ e] [ 1, 2trhEpa@ionsBoy 1) - [ 3- (
6-fl uoro-pyridin-3-yl)- phenyl]-nethan

10( 4- Hydr oxy- 2- et hy1- 1, 1- di oxo-1, 2-di hydr o- 2H

benzo[e][1, 2]thiazin-3-yl)-[3-(2-nmethoxy-pyridin-3-yl)- phenyl]-nethanone
(4- Hydroxy-2-met hyl-1, 1-di oxo-1, 2-di hydro- 2Hbenzo[ e] [ 1, 2]t hi azi n-3-y1)-[ 3-(
6- met hoxy- pyridi n-3-yl1l)- 15 phenyl]-net hanone

(13- Chl or 0- pheHohdi4rhytdy eXYr Zrietiyitnsl, 11-1H 0XOyHe Ze1 i iy diegr2tdhenz ol e]

[1, 2]t hiazin- 3 ) - met hanone

( 3- Fl uor o- phe %'Q%ﬁ%ydfﬁiy LHArAfL- 1 CRagrek6LE289 diHydr 622K béyof €]

[ 1, 2] t hi azi n-i3rp)neEtha@anofe g2teral formhlaA VBt Hed doordeprsear i ng t he
conpounds of general fornmula (la) which corresponds to fornmula | according
to any of claims 1 to 6 wherein Rl represents a hydrogen atom characterized
in that an internediate 25 of general for@ud})aX'(IV) is condensed WO

2010/ 100139PCT/ EP2010/ 052609 169 HQO R45%R2 AJ\H” 0 0 IV wherein R2, R4, et
Rf 4 are defined according to cl®m1, w i nternedi ate of general
formula R3-Y wherein R2 5 1is defl to claiml and Y represents
a | eaving group. 8. A net P t he conpounds of general
formula (1b) which corresponds t | a N\according to any of clains 1 to
6, wherein RL is 10 different fr geﬁgaton1character|zed in that an
internmedi ate of general formula (ta) i c densed HOO WR2 R3 % 0 0 la

5 wherein Rz, R;, R4, R’4y, n are defined according to
claim 1 and X’ represents a leaving group, with an
intermediate of general formula R;RgNH or Rs;OH wherein

R; Rg and Rg 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;) ,CONRsRg characterized in that an intermediate of

general formula (VII) is condensed

(CH,),,COOH
/

15 wherein Ry, R3, Ry, R’, and m are defined according to
claim 1, with an intermediate of general formula R;RgNH

wherein R; and Rg are defined according to claim 1.



wherein R2, R3, R4, and Rf4 are defined according to claiml1l, wth an
internmedi ate of general formula RL-Z 15 wherein Rl is defined as earlier
and Z repveermos9l eavi ng group. WO 2010/ 100139PCT/ EP2OTMPO&B6S504 70
according to any of claims 1 to 6 wherej3 Rl represents (CH2) NR7R8 or
(CH2) OR6 characterized in that an internediate of general formula (V) is
condensed (CHAIX/ 00 V 5 wherein R2, R3, R4, Rf4, n are defined
according to claim1l and X represents a |eaving group, with an
intermedi ate of general fornmula R7R8NH or R6OH wherein R7 R6 and R6 are

defined according to cla mmlethla@ Aonret pggpggin@reﬂ%l NS rideucanpeunds  of
10 general fornula (I res S to f or mul according to any of

clains 1 to @e\ﬁﬁéﬁa& ng?&m\’ltﬂe%re géﬂ ), €9 %héﬁoac FF'2&d il that
an i nt er nedi atc@oafdlg@nefoalarfyordﬁjlcala(l\vﬂsl )1 |tSo c@nd&m@m (Cl-rEymaeotd 00 R4
WR2 %6R3 0 O ML 1 fi.ned accordlngto
claiml1l, wt ﬁﬁéiﬁ |§ er megleﬁ%%e%f generatl ?or erlﬁ%ﬁéﬁgfgvmgr %fland R6
are defined docordieng It ¢lsaiopntiens@d 2010/ 100139PCT/ EP2010/ 052609 171

11. A method for preparing the conpounds of general fornula (I1f) which
corresponds to formula | according to ?'KK of claims 1 to 6 wherein R4
represents NR7R8 characterized %that nter medi ate of general 5 formula
(le) is condensed HOO R4 WR2 | F9

/\
//\\ Rs

Ie

wherein Ry, Rj3, and R’, are defined according to claim
1, with an intermediate of general formula R;RgNH

wherein R; and Rg are defined according to claim 1.

10 12. A method for preparing the compounds of
general formula (Ih) which corresponds to formula I
according to any of claims 1 to 6 wherein R, represents
a biphenyl or phenyl pyridine either substituted or
not, characterized in that an intermediate of general

15 formula (Ig) is condensed

wherein Rs, Ry, R’4 are defined according to claim 1 and

X represents a leaving group, with a boronic acid.



0 0O le werein R2, R2, and R4 are defined according to claim1l1, with an
internmedi ate of general formula R7R8NH wherein R7 and R8 are defined
accordi ngvoeom/morsel. 1012. A nethod for prepari ng the eommErendssmbe gener al
formula (1h) which corresponds to formu]h according to any of clains 1 to
6 wherein R2 represents a bi phenyl ényl pyridine either substituted or
not, characterized in that an interrredl ate of general 15 formula (1Q) is
condensed |1g WD 2010/ 100139PCT/ EP2010/ 052609 172 13. A nethod for
preparing the conpounds of general fornula (1k) which corresponds to

formula | according 0 @[‘]yn@fth@dal MBrl bocPaWhgel &2 F@peseN s & phenyl
substituted with an a n Fekfort Q or neta %ﬁ ition haraterlzedln
t hat an i nt edréifitate ng)rlﬁlé]'l'l%r FEP(1F9T TSR nd€d ‘meu Swher ei n
R3, R4, Rf4 areoddefinedaceor difglined d md,6 thtémainamg nexafe gerer al
formul a R7RnN\H erein R7 .and .10, Ri.l are defl e ordl 19 claim 1.

14. The corrpour]?\é\{h gcoru Stl u(}eadm}“o Saicms g or thel ruse tas drugs.
15. Phar nﬁce@tqsaalloclonm@urtaloa@gl@@mjt aiim nghas araractur\r@nmgﬂrl@dqeentofat | east
one conpound @ceordi g 4115 @y afs dRid®skdo 6,in combination with a
pharmaceutical Iy acceptable carrier, as drugs. 16. The

phar maceuti cal conpositions according to claim15 as an inhibitor of type 1
1113- hydroxyst eroi d dehydrogenase (1443HSH1). 2017. The pharmaceuti cal
conposi tions according to clRim 15 f boff h curatb®wg and preventive
treatment of diabetes of type S 0 PCT/ EP2010/ 052609 173

18. The pharnaceuti cal conposi|t Non claim15, for the both
curative and preventive treat it |lated to type 1 1113-

hydr oxyst eroi d dehydr ogenaseR 1¥13 obesity; 5 or dyslipidem as;
or arterial hypertension; at her g I@r osi s and clinical pathol ogies which
result therefrom such as coronary strokes, or cerebro-vascul ar strokes or
arteritis of the lower linbs; or hypedigl ycem as; or intolerance to gl ucose;
or insulin- 10 resistance;orhypertriglyceridenm as;or hyperchol esterol em as;
or restenoses; or pancreatitises; or retinopathies; or nephropathies; or
neur opat hi es;, 1, Ger tai n {ypes of, @nasmédgla%%% to p1a13 1The

phar maceuti cal conposi t| ong accor claim 15 ih conbinationd with a
phar maceut i c&lUby @dtepPtant eoﬁaig?ﬂ@ifa ndo&amlai SvBréd i"Megssiseift igo with an
anti-di abgti &, agent sdehhas DGy gesso vardausy forms of insulin,

sul fonyl ureas, neglitinides, PPAR nodul ators, al pha gl ucosi dase i nhibitors,
GP-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
15 any of «claims 1 to 6, in combination with a

pharmaceutically acceptable carrier, as drugs.

16. The pharmaceutical compositions according to
claim 15 as an inhibitor of type 1 1lB-hydroxysteroid
dehydrogenase (11BHSDI1)

20 17. The pharmaceutical compositions according to
claim 15 for both curative and preventive treatment of

diabetes of type 2.



20 anal ogs, DPP-4 inhibitors, anyline anal ogs. 20. The

phar maceuti cal conpositions according to claim15 in conbination with a
phar macewvoealdwomsecept abl e carrier and adm ni stered i npasmpeé@osmNo Wi t h an
anti-obesity agent such as for exanple 1o]r3l i stat or 25 sibutram ne.

18. The pharmaceutical compositions according to
claim 15, for the both curative and preventive
treatment of disorders related to type 1 11B-
hydroxysteroid dehydrogenase (11B3HSD1); or of obesity;

5 or dyslipidemias; or arterial hypertension; or
atherosclerosis and clinical pathologies which result
therefrom such as coronary strokes, or cerebro-vascular
strokes or arteritis of the lower limbs; or
hyperglycemias; or intolerance to glucose; or insulin-

10 resistance; or hypertriglyceridemias; or
hypercholesterolemias; or restenoses; or
pancreatitises; or retinopathies; or nephropathies; or

neuropathies; or certain types of cancer or glaucomas.

19. The pharmaceutical compositions according to

15 claim 15 in combination with a pharmaceutically
acceptable carrier and administered in association with

an anti-diabetic agent such as biguanides, wvarious
forms of insulin, sulfonylureas, meglitinides, PPAR
modulators, alpha-glucosidase inhibitors, GLP-1

20 analogs, DPP-4 inhibitors, amyline analogs.

20. The pharmaceutical compositions according to
claim 15 in combination with a pharmaceutically
acceptable carrier and administered in association with
an anti-obesity agent such as for example orlistat or

25 sibutramine.



