; =>?@3exrrsudv22x6hxTx] 16 SEP 2004 ~~~ .:..~. | NHI BI TCRSlﬁ
11- BETA- HYDROXY STERO D DEHYDROGENASE TYPE 1 5 TECHNI CAL FI L%Egﬁ@m%resent
inhvention.relates to novel conpounds, to pharmaceutical conpositions

conpri si ng"t npounds, to processes fpr their preparation, as well as to
, the use of the conpounds in nedicine and for the preparation of a

- medi canent which acts on the 10 human 11-~-hydroxysteroi d dehydrogenase
type 1 enzynme (11~HSD1). BACKGROUND ART 1.' ducorticoids. diabetes and
hepati'c gl ucose production 15 It has been known for nore than half a

. century that glucocorticoids have a central role in diabetes, e.g. the
renmoval 3 { 6 adc enal, gland frg di abeti c _ani mal

- al l evi at S e X aLLEOH) DEH YDROGHNASE TYPE 1
concentration of glucose in the blood (Long, C D. and F.D.W Leukins (1936)
J. Exp. Med. 63: 46520 490; Houssay, B. A (1942) Endocrinol ogy 30:
884-892) . TECHNCAKPIMED -established that glucocorticoids enable the

ef fect of glucagon on the liver. The role of 11(3HSDl1 as- an i nportant

regul ator of |ocal glucocorticoid effect and thus of hepatic gl ucose
producti is well substantiated (see e.g. Jameson et al. (2000) J.-25
Endocri ngﬁ?e Brgsent gnv -1’6‘@;9@5 tnovel gempounds, i iphageaesutioal compasitiompr oved

in healt h | unt t ed wit h - S ifi 1( 3HSD1

i ot o oL U el §E BlotEsids e iR (reRuhos, qsvell 2 Ehdecsernd

Met ab. 8 &S aani ,
Sotanii ore cobpouiesin mEHUNG bR E6h the erfatift 6 a HRAIGIHSIE VAT Ehn she
showd o tﬂmﬁna;mlﬁl-ﬁﬁyﬁrbﬁyabﬁoidfﬂéhydﬁdg\ﬁﬁd_eqmgﬁrﬁﬁgqéat n ieq{lplmgs in 30 hepatic

gl ucose production were reduced, " narrel y ng €nzyme in ..
gl'uconeogenesi s, phosphoenol pyruvat e carboxyki nase (PEPCK), and gl ucose-6

~ ~ SAP @&é @Q@m\ﬁ]@t (GoPase) catal yzing the | ast conmon step of

gl uconeo & I genolysis. Finally, the blood glucose | evel and
"hepatic glucose production is reduced in mce having the 11(3HSD gene
knocked-out. Data fromthis nodel also confirmthat inhibition of 11 j3HSD1

wi Il not jcagsg-oriesias YEahe@ds add | seblidfction e basal levels of PEPCK
and G6Pase are regulated | i coi ds (Kot el evtsev, Y,

et ally (1997) Proc. Natl. Acad. Sci. USA 94: 14924-14929)) 2. Possible
reducti O-r}g]gf obesity and obesity rel ated cardi ovascul ar risk factors .10
[

besi ty ishambesmjmomn formerethanhalfm dentny thatgluebortivoidshavea caital toly (>
O % R, S IR S SRS e
he so. ool RAIAES e BOR Seveld ahbiopt S RRbEETHALIONEhd Shné AEtABOT o
HDL and iofglease dn te/blodd {LodeDCID( MATF INWE. Beukins (1936) 1. Exp. Med. 63: 465-
¢ 20 490;Houssay, B.A. (1942) Endocrinology 30: 884-892). It i also well established that
| glucocorticoids enable the effect of glucagon on the liver.

A}

The role of 11BHSD1 as an important regulator of local glucocorticoid effect and thus

- of hepatic glucose production is well substantiated (see .g. Jamieson et al. (2000) J.

25 Endocrinol. 165: p. 685-692). The hepatic insulin sensitivity was improved in healthy
human volunteers freated with the non-specific 118HSDI inhibitor carbenoxalone
(Walker, B.R. et al. (1995) J. Clin. Endocﬁnol. Metab. 80: 3155-3159). Furthermore,
the expected mechanism has been established by different experiments with mice and
rats. These studies showed that the mRNA levels and activities of two key enzymes in

30  hepatic ghicose production were reduced, namely: the rate-limiting enzyme in W F

- gluconeogenesis, phosphoenolpyruvate carboxykinase (PEPCK), and glucose-6-




15 O Rahilly, Diabetes 49: 883-888, 2000). Inhibition of ¢ Igesgpm
pre-adi pocytes (stromal cells) has been shown to decrease the'r
differentiation.into adi pocytes. This is predicted to result in dimnished
expansi on (possibly reduction) of the onental fat depot, i:e. reduced
central obesity (Bujalska, LJ., S. Kumar, and P.M Stewart (1997) Lancet
349: 1210- é@é%ﬂ I nhi bition of 11[ 3HSD1 in mat ure adi pocytes is expected to .
att enuat e platagh @6Pas¢écpﬁalgmg¢hehsac@mm%ep {'/gtﬁct)ﬁé §en?a§x’§ gl) - an

i ndependeny card| vas r sk factor (Hall eux, ? 33

dip. Endd%y ;ﬁ“fii% Chsbﬁpse lavclam:thmpal,c fl iR pr@dﬁ)cﬁ‘dneﬁr

correl ati ucoco ctivity" and cardiovascular risk 25 .
factore s(l}gg%get%gﬁ{% ﬂ:ﬂ‘uﬁ)ﬁﬂﬁ fseRdngckedout.tDataifibmithis sodelalgod be
benefi cialg t 8). ertenS| on _31: 891-895; Fraser, R
et al. 198§Eﬁtﬂyper eny| @élﬁfﬁ;%ﬁ? C@Y@ﬁmlaaas pradmte& since
ef f ect50f thebadalg nd, 30 th I am c
" neuropeptide Y ex%fég%g?g? I's gﬁp%a%gggé f@ﬁ?ﬁéﬂ@m L glusosarticoids
pr oot i ng (Roteevisewuke. e, , SYOUPSPfoct Nal, Aghy! @éd p?)\ 9% i@g@\d—%)l n the
ere

br.ain m ght s sEP 2aa~ 3 increase satiety an f ood

I ntake (Wbods, S.C. et al. (1998) Science, 280:1378-1383). 3. Possible
benefi ci-al ﬁf ?]t on the nreasSInh|b|t|on of 11HSDI in isolated marine
pancr eat | E-=CEPERERIEICR0! ohesily and obesityimelated:dardicuastulas eigk idte’ (Davani ,
B. et al. (2000) J. Biol. Chem 2000 Nov 10; 275(45): 34841-4):

"d ucocorticoids were preV| ousl y I mown to reduce pancreatic insulin release

10 (Bbes 197 Met ab. 1. 10
|525V|560)( Thugyd?ﬁﬂl bi t | on o 11 Hf.@ﬁp?(e% ‘?%%5@9%%@@0%?%%%@#. ci al

effects f&fpefd dweas, andaimentl fabgs hﬂﬁél
I%osgfblse bﬁgqx £l Cﬂ@:’fezgf ects on %ognl?ﬁtﬁénﬁe%%ﬁggﬁén@%{s@
S

gl ucocort P ﬁ‘é@clﬂigﬁilmth/glmosmhltdﬁnﬂﬁe ulinedia): - F- . B.
Roozendaah ‘gg&ﬁgn Ve Cr auah 998) Nature 394: -790). The enzyrre
I 1HSDI contfo i, pE thesonealiashsyndrome 3 @agnaised Hlood

(1996) b‘&éﬁf%i‘%’ﬂﬂﬁ‘é‘éﬂﬁ%ﬂ1&#‘%#@%@%&% vels QEUEDINBlbmiaswnd:  noi
10: 47, SpPIRaNIl Dishss (-84 886 2000}, NSNS b4 BRI BREBE T

inrats treated with a non-specific |1H

conmuni ca(ﬁb@ﬁ}al celsrlias brensthowen tnde@sadeit coi ds
I so he su,gges? ed tha?%%ﬁ%h??%#f%%&é%ral n

in the br
- may resul: ?’i’%sr}s PE%‘ﬁB ’é& QAgswt in demigashed expangion gossilsly 9} duketion) of Banehih 23:

99-103). fHhys e he.hynot hat inhibition of 25

| 1HSDI i n therh %%n&b&ugg&%%@ﬁ?la‘; (—f%ﬂl qﬁgﬁ’eir’vi &%‘Hn@% apdR. M Sitewanit o
corti soI €997pLaneat34ygnnetidahet eri ous gl ucocorticoi d-nedi ated effects on
neurgnal survival and other aspécts of neuronal function, including

' cogm'zﬂ ve | rrpal rment, depression; and increased appetite (preV| ous
sectlon) Inhlb 6 SEF 2004
| ition of 11BHSD1 in mature adlpocytes is expected to attenuate secre’uon of the

- plasminogen activator inhibitor 1 (PAI- 1)—an mdependent cardiovascular risk factor
(Halleux, C.M. et al. (1999) I. Clin, Endocrinol. Metab. 84: 4097-4 105). Furthermore,
thereis a clear correlation between glucocorticoid “activity” and cardiovascular risk

25 N factore suggesting that a reduction of the glucocorticoid effects would be beneficial

(Walker, B.R. etal. (1998) Hypertension 31: 891-895; Fraser, R. et al. (1999)
- Hypertension 33: 1364-1368),

,.U

- Adrenalectomy attenuates the effect of fasting to increase both food intake and
- 30 hypothalamic neuropeptide Y expression, This supports the role of glucacorticoids in~*
promoting food intake ;md suggests that inhibition of 118HSD1 in the bram might




4 5. Possible use of inmmuno-nodulation usin 11J3HSD 1 inhmggpsmu@
_general perception is that glucocorticoids suppress the i ne system But
iFn fact 'there is a dynamic interaction between the.inmune system and the
HPA hyphot hal ame- Pi tuitary-adrenal ) axi s3(Rook, G AW (1999) Saillier's

. Qiu. Endocrinol. Metab. 13: 576-581). The bal ance between the

cel | - nedi esponse d hunoral responses is nodul ated by

gl UCOCOf'tIﬂl(t?g%ﬁé 34 e%‘ﬁ'ﬂatg oredednesfepdimtake (Woodsy SIC.at aht(1998) Stienss
stress, iZ3@SEI]LEd with a hunoral response. Thus, inhibition of thé .
enzynme 11~HSD1 has en suggested as a neans of shifting the response
towards 10 a cell-based reaction. In certain disease states, including

t ubercul osis; | epra and psoriasis the inmmune reaction is normaly biased
towar ds al-hiosstol beneficialseffodtem the pansieat he appropri ate response woul d be
cell Rased. Tenporal inhibition of 111iHSDI, |ocal or system c, 15 m ght be
used to push the ifnmune systeminto the appropriate response .(Mason, D. (

1 arion THARSAEH shATPHSE i Galated ampinepancwsiioc-paie impiroves o slhocieimine.

.-response d L.atd LLh i ni.zation to ensure that a cell based 20
response %@E&gghmp%%éo AVals Br etials (20003 §i BiolgFhem: 260@ Now 1Qyr essur e

e S oL et MO e

and the 25 u]iéx(Bqu*:SD enzynmes determ nes _
(St okes, 18s rex¢ase(/a00n) (Bibkaadsl, ROARY P! 38).. t her.,

i nhibiti %éof 11( 3HSD1 }A@(Erecenlf |y pgggﬁggugé(lgygi\iﬁe ai%?’%ggﬁe%gl " ower
the it r 208260 %h@&smhﬁ) itioslof 41 PHSDN i redicted)t@%s}iéld (%?ﬁexﬁﬁ%;ﬁici%]%e
Endocri n? saf@lbe%- nmeeting June 12-15, 1999, San ego). ™ I'ngestion %Sf

car benoxSPHHDeLEs festment; besides affeotstomliver and(@@iSDL, was shown fo 30 reduce

the intraocul ar pressure by 20%in normal subjects. In the .eye, expression
of "~ 11 f3HSD 1 is confined to basal cells of the corneal epithelium and

t he non- @i %‘Eﬂbﬁ%ene’ﬁcﬁl?ﬁpc\?s%cé Ribhhsliglium of the cornea (the site of

aqueous production), TO Cl rgl'a'r'y—rm@ - sphincter and dil ator

nmuscles of the iris. In contrast, the distant isoenzyne 11(3HSD2 is highly

expressed in th on-pignented ciliary epitheliumand corneal endothelium
TS St g sl

None ocerticoudsiinfluenbe cogritive fiactionp@le\Wiidtvainh ® 5Lk ¢ pof

dr ai nagey Thi s 1(3 1. is. suggested to have a role in aqueous production,
. rat her tﬁlgﬁzﬁjﬂ%ﬁ#&é@fguM‘?@ﬂ@ (F588} Mabyre 394n 387-790). Tieserizynhy 11 pHSKSer | ng
with act} j)ﬁrﬂa@ie\;ez§ gjrucoc [t i.%gi d or the mneral ocorticoid receptor, or
both. 7. “Redlced 05t E HEOCArtceIEaciionR Bt thedyninandthes sontsthsdest foal role in
skel et al négroedg d B - r ty i tal i ess. ,
d ucocor'télijfﬂ %le ﬁﬂ&gﬁbgﬁ’g@ %ﬁ%%@?%@ﬁ%%; (1i9§6§§fqu,mweglce 16:
i nhi bi t i 657 TRy Feorito(R000h Nehrbétdosm &S| O Rh 1 sleablast
prlglgﬁ eg% ',ongg_r_nd.fcg&llitigége%ﬁ?zesi %&%f&nmélls—]{%ngv:z? ;be%%hggeﬁch%%‘% Ki Im
. RN [ uRpThvE s freaid! 8nbf IJFHQ ul e
$-0r mat i on | d..b l.ocked by the non-specific inhibitor ﬁ?ﬁ%{g]og ongq '
suggest i Wg)ﬁ@\lﬁori ng?? perspnal eommunieation). Based the ateovecnid sttt kidwst
Bel | ; i .a - and.J. N M He , (11998) B 23; 119-125).
r her _daracote of eiooCbAREEs RS heaimak alodks aBestod fhatgnbibitivg i gh
| evel s of1 DMéin Ly L Lol O ' | ast s, .and. .t hys . nti ng bone
1tes (_){ Et [ 8n§?§ﬂ&%§g§§%§i§%ﬁg{ﬂ%§ﬁﬁ%ﬁ @?‘m@%ﬂs@ﬁ%{ ?%%nglature ]
‘oget her(ze: i " ; L. may have
'beng;si Ciflleﬁl-eIg{ﬁc't ;ha aﬁé&' o’sfﬁle{g%orgséﬂE?%%#aﬁﬁ%ﬁ%éﬁgﬂio m.wor ki ng
-~ in paral , iaghe srairl woak] gRveaty ' ' M
i nhi bi t&g&ﬁgﬁlﬁéa depgndergrllt 25 Klﬁngses.ea%%%%%ﬂ%ﬁfgégﬁpl %%d used
agai nst elatemions glucatonticdidimediated dffechs &b Ac@bAall au
ant i bact ef |. reparation . or bactericide conprising ‘Zaﬁi not hi‘gﬁg‘lﬁ)‘%%d
 deri vat i%é_g%%’%f}ﬁ @ﬂetm?%r stion; pehiding eoprativoingrmdit; depeassion, and
benzene Q880 ) .ve {ng 5-1ipoxygenase inhibitory activity.
Addi ti oﬁgﬁy, te%éﬁé@%ﬁc}%fg*@?ﬁ%-c]_pyri di nes are disclosed in: '
Anal gesi ¢ 30 tetrahydrothiazol o[5;4.c]pyridines. Fr. Addn. (1969), 18 pp,
Addn. to Fr. 1498465. "~ CODEN: FAXXA3; FR 9412319690704 CAN 72: 100685 AN ™
1970: 100685 CAPLUS . L

a




16 SEP 2pp~ 6 and 4,5, 6, 7- Tetrahydr ot hi azoi o[ 5, 4-c] pyri di ne Elﬁﬁh @pl
(1967), 39 pp. CODEN:  NAXXAN NL 6610324 19670124 CAN 68: 49593 125

49593 CAPLUS. FR 2384498 di scl oses thiazol o--benzenesul f onam des whi ch show -
antibacterial, 5 antifungal and hypogl ycaéni c_properties. W099/ 28306 and EP

.0 819 681 A2 relate to thiazol obenzenesul fonam des whi ch can be used for

treating gewogggﬁener‘%t |ve | pat hoj ogl.es ch as AL: heinmei s disease. JP

- 7149745 AF-Gmror—rrs4 , aber pipe VIS bitlibitele derivatives as
esterase inhibitors. Nothi ng i s discl osed about inhibiting 11(3HSD 1. JP

7309757 A2 relates to treating Al zhei ner's disease usi ng N 10

(5-vi tr o- Thehdenzail Yiey f ) JP 3173876 A2 presents

prepar at i on 0 d:dp?en&?ﬁﬁlﬁagoﬁ?ﬂtmggg %‘Gﬁﬁwegs dmiseae system. But in fact
anti - i nf| theratioaidyramicinbeetss tvdkn el iR, r

- accel e atc&g)%)a d bl ood pl atel et gggréig?tlon In%%@gﬂt@}ﬁ%go 057 Al

di scl oftlamecpiéeitary- -adreal) s (Robk, COND p199)BANRTLRILT 220! ©

derivati Ve, éﬁ%@ 3 Oﬁhigssscrl bes the preparati 1)

t hi azol obERIZFACk %‘?ﬁ 76158 B dlke ce between the cell-mediated response and

2- br onobe %ﬂﬁﬁ azol e, thing is disclose

i nhi biti ngﬁ%%?%ﬁg 1 a%%%g%%#ﬁ@&%tﬁ BCqgeptiGsd lfbhlgugklcacmm‘,o:cbacdi gl osed.

Hovever . swoleaitd figteadioe: 0se e conp nds according to

the present invention, or tS el ?E%J?y M%W& %H%éﬂé@m@m%l ty,

-gl aucoms, mrugmohtﬂﬁsm haxdeh ! [ i.sorders, and

depression. Consequently, there fssggesﬁ%czgé qFninew0 5 'J’Hg&ﬁef?ﬂ?n%@%& ul.

int tra&e sedreagtiahet es, obesity, glaucoma, osteoporosis, cognitive.

-di sorders, inmmune disorders, and depression. 25 DI SCLOSURE OF THE LI ON The "
conpounds according to the present invention solve the above problens and.

- enbraces cQ nds .whi ch has been devel oped and which -
i nhi bit t%e&gﬁuman |§t81rf§ % 3{ eilasise G@pamamsyﬁmﬂnmme/ne
o (11-33- H&Iaaéuo@jgchm her.efore.be .of use in the treating
disorders such as di abetbglss tﬁ@gr%fohﬁthgf&l JRsponse whendndast th C@ngﬂnnate
-di sor der gesponserveould brer @Y Based Mt esent
|nve%| on js corrpound of forml ae%f’afﬂéﬁtﬂz‘%%m%ﬁlf@g?hﬁ%?@@ tP%‘llc
might be used to push the immune system into the appropriate Tesponse (Mason, D.
(1991) Immunology Today 12: 57-60; Rook et al., supra).

r-t-

b )

' An,al.lalogous use of 11BHSD1 inhibition, in this case temporal, would be to booster
| the immune response in association with immunization to ensure that a cell based
20 . response weuld be obtained, when desired,

6. Reduction of intraocular preséure

Recentrdata suggest that the 1evels of the glucocorticoid target receptors and the |

: 2.5 11BHSD enzymes determines the Susceptibility to glaucoma (Stokes, J. et al. (2000)

| Jnvest. Ophth'almol. 41: 1629-1638). Further, inhibition of 118HSDI was recently
presented as a novel approach to lower the intraocular pressure (Walker E. A. et al,
.poster P3-698 at the Endocrine society meetmc June 12- 15, 1999, San Diego).
Ingestion of catbenoxolone, a non-specific inhibitor of 11BHSD1, was shown to
30 reduce the intraocular pressure by 20% in normal subjects. In the gye, expression of ﬁ

11 BHSDI is confined to basal cells of the corneal epithelium a_Iid the non-pigmented

M




")) thienyl, which optionally is substituted with at |east $rfeSRRI 2{§én,
. I'l') phenyl substituted with a) at |east one C2.~-alkyl; or b) at |east one

C.~-alkyl and at |east one halogen; or c) at least three halogens; Eis a
bond, - CHz- or -CO; Lis abond, -CHZ-, 5CHR4- or NR3-; R3 is H,

. ad~ al kyl , .~-acyl or-COR4; R4 is rmrphol inyl of O~ amdo; 20 R6 and R~
are indep hydrogen or ~-al kyl; and R8 and R9 are independently
hydr ogen %Eﬂ@“’éﬁ% ﬁgﬂl (tgea% erpfaaqﬂa@mpmdacmn)aumn}bmsshlm@m
~hydrates ref rred, that: Tis 16 SEP 2004
1) thienyl, ﬁi‘ﬁ*‘% i S sﬂgﬁ{&?‘t"?s& 3ris. /T gotraste hiseenz@eed from

cr' o1, endIPHSD istighly eheieqa %é%i’?%ﬂﬁﬂtﬁﬁp@&éﬁt i and o or o
and br onoendetheliumt Nozesif th feﬁﬂylh% RORAAG %Fﬁﬁ“%ﬁ%cﬂs%%&h%&a% st 0

chl oro: Eis a bond, -CHZ- or -

R3 i s et Hyainagec dhys, bmHsrmss mmwmela ORI nd
are both dr eng%a,éld R8 and RQEggre mdependﬂ%llﬂ;{l ydroggn or ﬁb
f

Sp(eci fic o ‘Edhﬁd@ﬂ@‘ﬂ@l glllknr;]bwmlfltthl[stlbb pﬁ&i‘&ﬂ%lglm%ﬂl%(ﬁf @f the
- N-(5-Acet J 1 t hi azol o[ 5 pyridin-
yl)-3-chl éiugé‘éﬁé@"ﬁ&ﬂ é%ﬁ]? g‘%’s%ﬁ%receptor o both
2, 4-dichloro-6-methyl-N-(5,6,6-trinethyl-4,5,6,7-tetrahydro[.1, 3]thi azol o[ 5,
4cj pyri din-2-yl)benzenesul fonam de; 20 2, 4-dichloro-6

et hyl - N- 7oRéduordrgshedponydi§ ar bonyl ) - 4, 5, 6 7t etrahydro[ 1, 3]t hi azol o[ 5, 4-c] py
ri d| n-2 yl ] benzenesul t onam de;
&hl or o- 6- met hyl -N- (4,5, 6, 7- tetrahydro 1, 3-benzot hi azol - 2y|)benzenesu|

,”..o'nam' de; ~4- Bronp- 6- di hydr o- 4H-cycl openta[d][1, 3]thiazol-2 yl)-2,5 25
di f | uor obgﬁi‘ié’ﬁ @ﬁrﬁ%ﬂf‘d@l egsential role n skeletal development and function but are

2,3,4-T d 4K | 1,3]th -2yl )b | f
onan de.  RESHAtA Rxiet, Bt SCoteckcingReat bgusLors 4 datinedsa st in part, via
5, 6, 7- t et inhibifloR vF bake Téﬂﬁﬁﬁ&ﬁ%ﬁl@h%ﬂﬁ&@&%@%ﬂdﬂ of osteoblast prohferatlon

and collagen synthesis (Kim, C.H., S.L. Cheng, and G.S. Kim (1999) J. Endocrinol.
15 162: 371-379). The negative effect on bone nodule formatidn could be blocked by the

non-specific inhibitor carbenoxolone suggesting an important role of 11BHSDI in the
glucocorticoid effect (Bellqws_, C.G,, A. Ciaccia, and JN.M. Heersche, (1998) Bone
23: 119-125). Other data suggest a role.of 11BHSD1 in providing sufficiently high

levels of active glucocorticoid in osteoclasts, and thus in augmenting bone resorptlon

: | { 20 | (Cooper, MLS. et al. (2000) Bone 27: 375-381). Taken together, these different data
suggest that mhibition of __1 1BHSD1 may have beneficial effects against osteoporosis
by more than one mechanism working in parallel.

WO 99/65884 discloses carbon subtituted amiuothiaiole inhibitors of cyclin dependent
25 kinases. These compounds may e.g. be used against cancer, inflammation and arthntls :
US 5,856,347 discloses an antibacterial preparation or bactericide comprising 2-
| aminothiazole derivative and/or sglt thereof. Further, US 5,403,857 discloses

benzenesulfonamide derivatives having 5-lipoxygenase inhibitory acﬁvity;

'Addiﬁonaﬂm te&ahydrothiazolo[5,4—c]pyﬁdiﬁes are disclosed in: Analgesic :
30  tetrahydrothiazolo[5,4-c]pyridines. Fr. Addn. (1969), 18 pp, Addn. to Fr. 1498465, ~+
~ CODEN: FAXXA3; FR 94123 19690704 CAN 72:100685 AN 1970:100685 CAPLUS




0
, 4-Di chl oro-N- (5, 5-di net hyl - 7- oxo-4,5, 6, 7-tetrahydro- 1, 3- bér@m@@%e yl
) - 6net hyl benzenesul f onam de; ' 1 6 SEP 200 9 ;
, 3, 4-Trichloro-N (5, 5-di net hyl - 7- oxo- 4, 566, 7- t et rahydro- 1, 3- benzothi azol - 2
yl )benZenesuI f onami de;

3

2

2

~4,5-Dichl offy ( t.h t et rahydro- 1, 3- benzot hi azol -2-y~

1) - 2t hi ophene%% ﬁ?ﬁﬁﬁfﬁ?ﬂﬁﬁ&mﬁgﬁ 4—01pyndmes Neth. APP1 (1967) 39 pp. CODEN:

S B o o ANGRANNI6E1OY P! SRt 5 RN 694853 RN 70k 43303 %Affégt ezl
3-Brono-5-chl oro-N- (5, 5-di net hyi - 7-oxo-4.,5, 6, 7-tetrahydro-1, 3- benzot hi azol

-2 yl)-2 thi ophenesul f onani de;
p
4,
hi
2,
I

N- ( 5- Met hmﬁaawmmpmsasmmabywmma& WhRN dhio¥ diitibacterl,

pyl enzen quo

(

0

5 Di {Hmoghmmpﬁomes wwm%mnpww%ﬁng relatd 1 2t
2

h
"D ¢ ﬁls ﬁﬁ&@%ﬁ%ﬂesmfeeam%wmh@@m ussddprireatingrhgunodegeriratbez ot hi azo
-2yl ) ben

1 5 oo zz@ﬁzﬁ%‘ﬂd@tﬁ gy disease. dP 7149745 Annd IP T169HG AR hoth -
Xoarpgﬂﬁgnas descri bedoghl;gé‘ge;dg?i%ng%f%esg%&l%e coﬁ%g{}ﬁﬂth]égnﬁé‘égpﬁ%@%ove
can be pr dpibdimng l'IBHSEidﬁPCBWSSIABJr@ﬁteé E5aLatile AW hdiler S Hiteadd 08ag NP

a) su bonﬁign de co |ng by reacting a 2-amnoth
sul f oh§fI chPIRrge- dﬁ)bemﬂfmmdbas@ 3258@)5,@2:9 & @@p&qﬁ%o@g by
chlori

LEZ‘SE%Q% BiobABR0I, s Gomp Vg%ﬁaé“wég@ieiﬁlaiéﬁymb foris, malacses s o
X
hyper ! | pi Sacysy SaclLe KB AR Bt 1GtoRS B3 Al Plseleasasegmigminbititors. B 0

"t uber cul 0598,050eAE r ftihia ses and inf] anmat ory
" disorders, said ne?%\sggosg?)%%rl S ngfégalr/nblﬁl iﬁt@:’lﬁﬁa Gp{}lprg%ﬁ@ﬁmmothlazole

| denvatzve US 2 362 087 describes the preparation of thiazolobenzenesulfonamides;
15 suchas z-bromobenzenesulfonamxdo-éi-methylﬂnazole. Nothing is disclosed about
inhibiting 11BHSD1 and no therapeutic use of such substances is disclosed.

r
I

t4

However, none of the above disclosures discloses the compounds according to the
present invention, or their use for the treatment of ‘diabetes, obesity, glaucoma,
20 osteoporosis, cognitive disorders, immune disorders, and depression. |

Consequently, there is a need of new compounds that are useful in the treatment of

. diabetes, obesity, glaucoma, osteoporos1s cognitive disorders, immune disorders, and
depressmn.

25 ‘ .
DISCLOSURE OF THE INVENTION

The compounds according to the present invention solve the above problems and
- .embraces a novel class of compounds which has been developed and which inhibit the

30 human 11-B-hydroxysteroid dehydrogenase type 1 enzyme (11-B-HSD)), and may -+




~ 6 SEP 200 to including man, in need of such treatnent, an1ef 1SR P00
- anount of a conpound having the formula (I) . R R NIl ' RETNRHOS
+E/L wherein 5 T is 1) thienyl, which optionally is substituted with

Hal ogen, or 1L] phenyl optionally substif7ut ed with hal ogen and/ or
d~allryl; Eis a bond; - - or -CO; L |s a bond, -CHz-, -CHR4-.or NR3-;
-am do;

~10 R3 l hol d

R6 andI SR' mﬁ%@%ﬁ%gﬁﬁﬁ% hﬁ 2 ?P grsduc T’)rt%mg :'i'\g%é%iﬂmr e
d d t |1

nccept anl o eopquoSEpasEniRle Giscrads Yrmue P#@r%%@ TR onpounds may

al so be used in the manufacture' of a nedi canent for the treatnment or
prevention of diabetes, syndrome X, obesity, glaucoma, hyperlipidenia,

hyper gl ycO#e®b J&c}pﬁﬂumpmsenmvanumismumpmm@ffwMa:@ osis, denentia,
depression, virus diseases and inflammatory disorders. 20 It is
- preferredthat: T is$ |) thienyl, which is substituted mnth at | east one

-hal ogen sel ected fromchloro Fimd 2%7brom) or
O

L
/4
N

o ' s

. wherein

| TIS

1) thienyl, which op’aonally is substituted with at least one halogen, or
10
Ti) phenyl substituted with
-a) at least one Czﬁ-a]];:yl; or
b) at least one C,.s-alkyl and at least one halogen; or
. ¢} at least three halogens;
15
€ - Eisabond, -CHp- or -CO-; | .
L is a bond, —~CH,-, -CHR*- or —NRa-;
R®is H, Cyalkyl, Cyg-acyl or ~COR’:
R is morpholinyl or'C, ¢ amido;
20 R®and R’ are independently hydrogen or Cys-alkyl; and
R® and R’ are independently hydrogen or Cy.-alkyl, as well as pharmacentically .
acceptable salts hydxates and solvates thereof

. It is preferred that:
25 '

Al

Tis




'~ 6 ~~~ 200 11 11) phenyl, which is substituted with at | 4g5t§Epng

nmet hyl;, n-propyl, fluoro, chloro and brono; E is a bond, -CHZ- or - 5 L
is a bond, .CHZ-, -CHR4- or NR3_; R3is thyl, acetyl or -COR4; R4 is

mor phol i nyl or propi onam do; R6 and R~ are both hydrogen; and R8 and RO are
i ndependent|y hydrogen or methyl. 10 Specific exanples of conpounds

accordi ngl} o t Héenyl sehith invebttingad ieh 5 R her, abi ect of the
present inventjon is a pharnaceuti cgflﬁ%:gen%gg- Ion 3%%%&%‘&%1%9‘?‘&@%@ agfe
conpound of th&8MQTEENOT a (1] as def.ined above, and a pharmaceutically 15
accept abl gncarrjer.. The ,conmpoynds according to the present invention nmay be
used i n severa h?%sﬁlg’ﬁnﬂﬁgﬁ)ﬁmhch i nvol ve 11-(3- hydroxysteroid

dehydr ogep [y ._Thus the conpounds according to the present.
i nvention %@eﬁf%&%f’g‘éﬁiﬁg’f dementia (see 20 W)97/07789), osteoporosis

see Ganabl st a ' cortifoj ctiqQn in bane:
: i(rrpl i cati o)ns F?)élt %c%lcoﬁt ?@gf‘l -?@1’%3@%@%&%%&9@ é‘,’m 19Anddrowa; wirc al
Endocr i nocbqﬂemdhmlnﬂogdmrﬁel&%edﬁﬁﬂﬂﬂﬁ&‘l{h@flﬁg iﬁgyhﬂz) 0 be used disorders
al’, imohe

in the i Mmune system (see Franchi nont et *of Thl imune
response by gl ucocorticoids: dexamethasone selectively inhibits

1L-12-i ndgg t gt 5 ph horylation in T lynphocytes",  The journal of

‘I mmunol oggqgg&g,llaFéé}éSPg\Tgf&iM (4), pages 1768-74) and-al so in the above
listed indijgabibhAlS- e Yaihous, tepss used, separately and in conbinations,
in the above ?gg?ﬁ(t:l &1 o heorc_(;%o"unds having the formula (1] will be
expl althedr® is methyBRR AR d2-dhgit erm "aryl " ~ ~e present description is
intended to incl ude aromatic rihgs (nonocyclic or bicyclic) having from6
to 10 ring tsemorpholinyder psogionamidgieny! (Ph) and napht hyl, which optional |y,
may be s §zt31ig{ﬁzed by d.~alkyl. Exanples of substituted aryl groups are

- benzyl-, d ﬁF@bpﬂbhwdr.ogsn;rami term"heteroaryl” neans in the present

descri pt ien; ponocyglic, bi- or tricyclic aromatic ring system (only one

ring needg?%ngg'5F%Hé@?8?d?ﬁdﬂ gemormethvl. preferably 5 to 10 ring atons
'such as*5, 6, 7, 8, 9 or 10 ring atons (nmono- or bicyclic), in which one or
nore of the ring atons are other than carbon, such as nitrogen, smf" r, 10

oxygdd arﬂpeetﬁcﬁe&ample@@mhﬂﬁnﬁthﬁge&&}dﬂf‘él S{(])},[ [ﬁ%ﬁtzg‘? ﬁoﬁtﬁér rol e,

imdazole, - thi thene, fiunn, i azole,r zol e, oxazol e,

i soxazoi eV-(&-dee 6J566,7rteﬁihydm{l,aymwolq5,¢»}!pgm(gh@ IWFm%bge, ,
pyrazol e, %i zole, tefrazqle, chroman, isochroman, qu)nO'l_ne, qui noxal i ne,
i soqui nol® Yﬂ‘ﬁﬁ?%ﬁ ofamide;nnol i ne, qui nazol i ne, indole, isoindole,

| ndol 1€ 2.4 AHGIY-b Mot RH-05, B, Biothy1- 456 7-teteabydrol 1 3 thiazolo]s 4-
' c]pyﬂdjn-z-yl)benzenesulfonamide; | |
20 2,4-dich10ro'—6-methyl_—N-[5-(4—mox'pho]iny1ca,rbonyl)~4,5,6,7-

'tetrahydro[1,3]thiazolo[5,4-c]pyridi1;-2—yl]benzénesu]fonamidé;
2,4-Dichloro46-methyl-N—(4,5,6,7—tetrahydrd—1,3-benzotbiazol—2—
yDbenzenesulfonamide;

4~Bromo;N-(5,_6-dihydro-4H—cyclopenta[d][1,3]thiaz01—2-y1)-2,5-

25 - diflnorobenzenesulfonamide; :
2,3,4-Trichloro-N-(5,6—dihydro-4H—cyclopenta[d][1,3]ﬂﬁazol—2-
yDbenzenesulfonamide; - - o
N-(Z-{[(2,4-dichloro.-6-methylphenyl)sulfonyl]amino}-4,5,6,7-tetrahydro-1,3-
benzothiazol-6-yI)propanamide; .

30 2,4-Dichlor0-N-(5,5-dimethyl-7-oxo-4,5,6,7-tetrahydro-1,3-benzothiazol-z-'yl)-&
- methylbenzenesulfonamide; ' |



i 5 benzoxazole, 2, |,3-benzoxadiazol e, benzothiazole, 2,1,888EPAMkazol e,
. 2,1, 3benzosel enadi azol e, benzi m dazol e, i ndazol e, benzodi oxane, i ndane,

1 , 3, 4te~~y~oq~ol.i ne, 3, 4-di hydro-2H 1;4-benzoxazi ne, 1, 5-naphthyridine,

|, g- . naphthyridine, acridine, fenazine $%nd xant hene. 20 The term
. "heterocyclic" in the present description is intended to include

~unsat ur at K oA LY sdafull v osat t ed o=, hi- and tricyclic
ri ngs hav?%}dgﬁ%%ﬁ%% g@é ﬁb‘?‘ﬁ@ﬂ'ﬁb&?‘%iéﬁf@t Yﬂg'ﬁaje:%'rb@,llz@ﬂimohér for
exanple, yhbehimREldddmileoUPS Mentioned above as well.as the correspondi ng
partially saturated or ful 'y saturated heterocyclic rings. Exenplary
sat ur at ed4feDesllogeeN-(5, 5idinw o &7-a261 516 teralyaR- | L iottliB A S 25
pi per azi ngqFl r%rphol i ne, _t hi onor phol i né "and 1, 4= oxazepane. - é-l ~ the
conpound BHOpmespifonamidescording to the present application, which may be

straight, nched .qr_c ic,..is preferably C ~-alkyl. Exenplary alkyl

gr oup?i n‘ém@g el ?}@P@%ﬁﬁ;ﬁ:@m&@y&ﬂewso-ﬂs%@7omh ti/l‘obhﬂybenzeﬂﬁam-afﬂ)-}
tert-but yin; Qf‘éﬁex ]?&ﬂ' opentyl, hexyl, isohexyl, and cyclohexyl. .. 16
SEP 200 1_%1]10__6- a‘llﬂgg)/ |_n&f he conpound of fornula (1) according to the
present awmm-scnmmw(s,mémg{ﬁ&&ats 6.2 Cﬁ'gﬁtﬂ‘g%?ﬂ%%%b%ﬁ@ﬂ.ﬁ)_z_

preferably C2~-al kyl Exenplary al groupsi'n
N sopr_opylﬁllﬁphﬁmy\ﬂﬁommtyl , tert-butyl, pentyl, isopentyl, hexyl;
i.sohexyl, | .obexyl . 5 GO -6-acyl, in the conpound of fornula ())
accor di ng@@%ﬁﬂg‘@ﬁ Sut-teteatydnohd bonzathiamobRed)-6+ unsat urated and is
pref egepbl - mpl-ary acyl groups include fornyl, acetyl,
. grfopﬁgylgr%&e%%ﬁeﬁug%%ﬁf@?l, val eryl, isovaleryl, butenoyl (e.g.
- 3but enoyl 3 5-DRISGHOUN- =16 e ~ 6-ami.do.. | n,.the conpound
of fornula (1] according tﬁtﬂ?ﬁ%@%éﬁte&’ﬁ-i}gf‘@a%a%‘ﬁe%@lwl-s%ﬂ}r ed or
~ unsat ur at thibphedesidfgnarhiglepbl y C ~. - anmi do. Exenpl ary am do groups incl ude
. formam do, ,acetam do, pr&)i onam do, butyram do, isobutyranudo, val eram do,
i soval er ahitddichigrocorametbyl-Ne(Somethyi7-exow, 516)7-tdhekda obdiothiasiis.-
hexenanmi d%. The t@gm ) hal ogen" in the present description is intended to
i ncl ude fYRRSIAGResHEqngmide; onine and iodine: 20 Wth the expression

nNoNo-150r Al i e ty 4N _th en escription that the
funcf]isonalﬁlﬁrlﬁﬁ?ﬂn %%ggﬂ'gsﬁ%lb '°§8ﬁ€§1%;ﬁ'§ l£9r 1 E%%}@@mh-%- H,
A ~-acyl ,ylibaakekentfonatide (cycl o) al kyl, .aryl, pyridyhnethyl, or

heterocyclic rings e.g. azetidine, pyrrolidine, piperidine, piperazine,
nmor phol i ne and t hi onor phol i ne, which heterocyclic rings optionally may be

substituted with O .~-alkyl. 25 The term "prodrug forns" in the present
‘descri pt i‘gﬂoﬁ‘ﬂl@‘ég@le&t %ﬁﬂ'@%ﬁﬂégl‘fmﬁoplaconmoahdas_aﬂesm abvefur medicaln

ester or am de, which derivative is biotrai<sfornmed in the body to form
the active drug (see Goodman and G | man's, The Pharnacol ogi cal basis of :
Ther gpeutics; Sa ed., McGawH Il, lTut. Ed. 1992, "Biotransformati on of 30
@Onys; p. 13-15). o
s . The compounds as described above can be prepared by methods comprising at least

~ one of the following steps: '

a) sulfonamide coupling by reacting a 2-aminothiazole with a sulfonylchloride in the
presence of a base, | o
‘25 b) sulfonamide coupling by reacting a 2-aminothiazole derivative with a
sulfonylchloride in the presence of a base.

- Another object of the present invention is a method for the treatment or prevention of
| diabetes, syndrome X, pbesity, glaucoma, hyperlipidemia, hyperglycemia, _
30  hyperinsulinemia, osteoporosis, tuberculosis, dementia, depression, virus diseases and .. ;

| inﬂammatorjr disorders, said method comprising administering to'a mammal,



16 SEP 200 14 "Pharmaceutically acceptable” neans in the present
description being useful in preparing a pharmceutical corrg iggp)gﬂ@@ﬁat i's
- generally safe, non toxic and neither bi o{ ogically nor othérw se
undesi rabl e and i ncludes being useful for Get erinary use as 5 well as human
pharmaceutical use. "Pharmaceutically acceptable salts" nean in the present

‘descri pti dackdidSmAR ) ) ical |l y..acceptabl e, as defined above,
and whi ch ossesgé the@ggéf?g%ﬁ%h%%ﬁﬂ%@q eameun; of g compoandaving ude
acid addi tthedommmtagT¥ ormed with organic 10 and inorganic acids, such as
hydrogen chl ori de, hydrogen brom de, hydrogen iodide, sulfuric acid,
phosphoric acid, acetic acid, glycolic acid, malefic acid, malonic acid,
-oxalic-.acid, methanesul fonic agid, t;i ffuoroacetic acid, fumaric acid,
succinic acid, _tartaric acid, Rg¢itri B acid, benzoic acid; ascorbic acid and
‘the |ike: Basgjaddition salts e forfred with organic and i norganic
bases, such ag]|sodi‘um apni o¥assi um cal cium ethanol am ne,

di et hanol aﬂl)es\& met hy |ine and the |ike. Pharmaceuti cal
conposi ti ons corfin iMMPenti on contain a pharmaceutically
acceptabl e cargier together with at g east one of the conpounds 20
conprising the' fornula (1§ as ée‘ﬁ bed herei'n above, dissolved or
- dispersed therein as an active, antimcrobial, ingredient. In a preferred
enbodi nent, the therapeutic conposition is not inmunogenic when :
~admi ni st emdigrein a human patient for therapeutic purposes, unless that
- purposg is to induce an i mrune response. 25 The preparation of a

phar ol ogi cal conposition that contains active ingredients dissolved or

di spersedqtherein is.well understood_ in the art Typically such conpositions
~ are prepared as st mlEnYInF‘&'é‘ﬂhﬁpﬁ@l@)ﬁlsembaﬁm&dqwiﬂngﬁﬂ,gﬁs or

suspensi ons, aqueo n- aquepus, however, solid forns suitable for .
- sol ution,' or suspenf i@?&?’?f’ﬂg‘? siibstife W@ﬁ@ogaﬂlaad/@bcb%-qikyﬂpar ed. The
- prepar at i 8nsadiord SOHE Q@hmu_lsified. ~ SEP 2~Q~ is The active )

‘ingredi ent may l?gl"m' %({?\n th éxci pi ents, which are pharnaceutically
accept abl b isadondrp@ip) < HRf hot 3¢RAGt i ve ingredient and in anmounts

' suit?ﬁi}e E@r. ' %fi n.the therapeutic nethods described herein. Suitable
exci nt $ &?Qf lﬁTﬂlg{]aﬁllseﬁ,c e€ORYl i ne, dextrose, glycerol, ethanol
~or.the likei%r@gﬂﬁi nath;ms t.hereof. In addition, if 5 desired, the
“conposi tion’ B r-péMdount s of auxili ary substances such as
“wetting .oRrS i oy iiﬁ@e buf f eri ng nts and the like which
enhance the e gct?venéjs%gaglﬁ@hgaﬁ’m\%¢kﬁgﬂ§gﬁéﬁa Adj uvants nmay al so be

present i R® ahé RS e dnddreade | iC able carrjers are
wel | known in the art. pEx’e?r%tlthg&?ige?%gﬁléﬁ %Wiagﬁ’gagé%ﬁ‘%cﬂé%ﬁ'eous o
“sol ut i onsaqcRptablosalts, hydratesaret solvatek theadgiti on to the active ingredients

and water, or contain a buffer such as sodi um phosphate at physiol ogi cal pH
val ué;” physi ol ogi cal saline or both, such as phosphate-buffered saline.

Still fur , arrierns can.contain nore than one buffer salt, as
el 1 as s SRR BB bisPHS i 15 dhe sumumctmmect ammedicasant burthe

pr opyl eneredtivent | c d other solutes. Liquid., . .
CONpPOSi tid;)ns glggog 'sgbé ggﬁ?é’?%%é’usr gi’%‘ﬁﬁ’%%%k? HBS%&,E‘%WPP@,M&@MW&
excl.usi oniyperglytemia, Byperinsilinddhias ' .ﬁﬂ#r Loi . _
gl ycerine, vegetable qgils such 261’ ggec ttgiélééee %I P,gﬁgbg%lg%%£zd§§£e%§l%ch as.
“ethyl ol e%,(g&%emdmﬂmmmﬁme@he phar maceut i cal conposition
_acco&ﬁi ng to one of the preferred enbodi nents of the present invention
conpri sing conpounds cenprising the formula (1], may include
phar-naceq‘fisfg{eféﬁ table salts of that conponent therein as set out
~above. 25 Pharmaceutically acceptable salts include the acid addition salts
(formed with the free am no groups of the polypeptide) that are forned with
i norgani ¢_aci ds such as, for exanple, hydrochloric or phosphoric acids, or
such orgdnisc acids as acetic acid, tartaric acid, mandelic acid and the
like. Salts fgéirred with the free carboxyl groups can al so be derived from

i nor gani ¢ bas d81eBYk which is sebstitatediveith abtiasronehalogen selecd ﬁdﬁi‘é?ﬁdi‘@'and
cal Ch&m or- feg)%éoh droxi des, and such organi c bases as isopropylam ne, .
trimet hyl am ne, " Z2=® ’Flyl amnc ethanol, histidine, procaine and the |ike. %

(




~ ~ 6 SEP 200 16 The preparations according to the pref erredai [ S
maybe adm ni stered orally, topically, intraperitoneally, intraartrcul arly,

~.intracranially, intradermally, intramuscul arly, intraocularly,

“intrathecally, intravenously, snbcutane ly. Qther 5 routes which are
known for the skilled person in the art axe thinkable. The orally

~adm ni str Iew' ] [Falet resent..i nvention pay be in the
f or m of t]:?tgl et’s, Ca;dgflﬂcgg? poi‘?\ﬁe{r‘él'g1 warghiﬁggfsgnq %‘ze%ﬁ@gg,n'PTWﬁl ugrogehloro
_preparations, adlroaso;oral, topical or sterile parenteral solutions or
suspensi ons. Tablets and capsul es” 10 for oral adm nistration may be in unit
" dose presentation formand nmay contai n conventional excipients such as

bi ndi ng nt or anpl e syrup, acacia, gelatin, sorbitol, traganath or
pol yvi nyl -&/?%Fﬁid' 2" ‘;}P‘Té@r% e.g. lactose, sugar, naize-starch, calcium
phospkat g, ; b ol@r_ jane; etting lubricante.g. magnesium

st ear gt eii' %s;ﬂ:’?h%or% Ay '§¥V§@{§'Dx silica; disintegrants e.g. potato

st arch, (R?"ﬁ(tﬁ@thgﬁtabé‘tyloim‘t.i_ ng agents such as sodium |l auryl sulfate.
The tablets may be coated according to nethods well known in nornal

phar macedt| isanorphatinyter piOpidnamidet d preparations may be in the form of

' emul si ons, syrups or elixirs or

e.g. aqu ) oi | y, suspensi ons, -sol utions,

may be p&ggﬁﬁﬁédaﬁghahdbﬁﬂmﬁﬁwand for reconstitution with water or other
suitablefyqu e _hefqre use uch liquid preparations may contain

convent i oha ‘E% Q%HP?QW?@%QHXEbégmgﬂkﬁﬁﬁ@, & agents, e.g. sorbitol, syrup
net hyy) cel lul ose, glucose syrup, gelatin hydrogenated edible fats;

emul sifying agents e.g. lecithin, sorbitan ' nonool eate or acaci a,

“non- aque Specifiehéxangsled whtehpFRyYds H6ddt i ' 3 | yond i |,
é'f ractionated coconut oil, oFl y ester S&@g@ﬁ tg%ﬁ%e?%@yﬁfamo%p?%ﬁaﬁﬁbwycol ,
or ethyl alcohol; preservatives e.g. methyl or'propyl p hydroxybenzoate or

~sorbic aqgid,, 25 han%rfiﬁj desi red, convent.i onal flavouring or colouring agents.
A phar nam%ﬂ JedRidis Presenbinyentionds a phatmagentsardomposition odmpfibg at

compr | ot Kot RAC boptpSind BPUIE fpgdh 0 Setined aboves ndlacphirmacoutizadyt i on. A

wei g% PeEESpMblk Badidrat i 0 by 30 weight of total conposition. Thus, for
exanple, 0) I weight percent is 0.1 granms of ,, conpound conprising the

formula (1) per.100 grans of total conposition. A suitable , 16 SEP 17
daily org dose for, a manmal, preferably a human being, may vary w dely

dependi ngl§FOMROUBER areardingoto thh greserit émtentiveusnebe aselbihesevbrd oREe
conpri si pg.-the for {1) of abaout 0.1 to 300 ng/ kg body wei ght nay be
Bhibt et oheds
appr opr i 2t e BVPRe Lhinsteiroxysisrqid debydragenase type frangynte. Thweihié on may al so
be used i I : s they may conprise a veterinarily acceptable
exci pi enst\!&%l?b{ég% %%%IMJB%%%ﬁég%%ng%w&@W@w; dementia seoel | ed
f or M0 e. WQRIH79RO% & , di agnpstic-.agent., 10 The
conpounds of the f}c;?r_ r?tkjélbgbﬁé g%g\%%%bﬁ %@é@g@@ﬁ#@@ﬂcﬁpwm h,
convent i anbonerimplidationsd glapewiritbid-Huesd bidopRosis JQurAARb Gl . t he
ol | ow Het hods. Further, the pharmacol ogy in-vitro was studied using the
~follow 2%“ @ pgY ard Metaholism, 8%, 3441-3447) and may also be used disorders in the
immune system (see Frax_lchimont et al, “Inhibition of ’Ihl immune response by
glucocort_icoids_ : dexamethasone selectively inhibits I1-12-induced Stat 4
25 phqsphorylaﬁon m T lymphocytes”, The journal of Immunology 2000, Feb 15, vol 164
(4), pages'1768-74) and also in the above listed indications. '

The various terms used, sepa:ate_ly and in combinations, in the above definition of the
compounds having the formula (T) will be explained.
30 | ' '

sl




Al'l publications nentioned herein are hereby incorporated _E))E Sﬁ? @mace. By
the expression "conprising"” we understand including but no ted”
Thus, other nonnentioned substances, additives or carriers nay be present.
20 The invention will now be described in2reference to the follow ng
Fi gures and Exanpl es. These Figures and Exanples are not to be regarded as

limting > : resent invention, but shall only serve in an
i |lustrat itj\}%t%nfalﬁﬁgpa éﬁ%ﬁmﬁesmpms hrfiertaledrtd iihdlals %155‘93(@{%% y Assay
[1, 2(n) {nﬁiﬂbgyajd&s%?c chased fraom Amer sham Phar naci a” Bi®t ech.
Ant'icorti sol nonocl onal ° nouseé Ty ,tO&OdhlgGDEOHaMS,@ichia@%eﬁoﬂsgph%

t

| mmunot ec'ﬁndml}hthyﬁo.ﬁhichldpgdn"gn Ny S . (SPA) _beads coate

‘nmonocl onal__anti npuse anti bodi esymgebgf%“%@aiﬂﬁmhﬁmﬂmbﬁch.

NADPH, tefP edmmme'%wkmﬁgﬂgﬁ@r om Cal bi ochem and

o] ucos;ﬁ- 6- phosphate (G 6-P) was supplie rgra The human

11- (3-hydroxysteroird dehydrogenase type-1 enzyne (11-j3-1iSDI) was

expressedTha & Ry rts. 18-(3-glycyrrhetinic acid (GA) was obtained

from Si gna. T%eﬁ?é@?a I THARSHY t8e present descriptids a\QﬁbﬂocE}QjH&O/E{I%? fﬁ%{ﬁa‘ Tecan
O

Genesi s R8P ri teste re dissolved in %nd
diluted in 50 m\/ln'%):@?ﬁ%ft% rf"?eeﬂhgaﬁt? itaﬁﬁ@fqu)EEWMgﬂmﬁubtlﬂpl i cation

of plat espmﬁgahb'r&tmmmgéd‘ tbig L h unj . af the product
j3H -corti so%ichbound to the be%gﬂ\i\agg’ §b?’e$i:ﬁ)%ip RS AtemE Kmonp- aobicgolicl,

m cr opl at’® WICRQRgi or merenof the africoatopmun: -HSDi _enzyme assay was
carrigd %gjgﬁa%g V\E| L mcroti t.egrxtol at eg%&@?@é&bﬁﬁtﬂmﬂwﬁg@ bl
wel | “vol u Feenfum, yamphasa haﬁ_tem@qm%gge %OFWt 1 mM
EDTA, a qﬁﬂ%eﬁéw%g fl‘ltlat ed. Cortisoné/ NABPH (A0S 89€5 pM, G
6-P (1 m\) and i’mhibrto Oientsotinazelethiadinzole, ¢azble, Ssokzole Bﬁé(ﬁ%i(%l S were
~ini ti at eqyoydind) @yesbdnd i RA A IRA: L1 - HSD, , _ei ther as Pi chia pastoris
" cell hongsgenat.e Or m Crosones ﬂ%@ﬂ‘eﬁpﬂﬁmlﬂsquhdeumdeﬂmﬁda@nal
" anmount ofiSeshygmen,ugsnol datidae . 057, to. 0.11 pg/nl). Fol | owi ng
m xi ng, Hﬂ@g’l ate i/ver,];ng’hqﬁgn for’%oi@%ﬁ}ﬁm CHEHnecqpinazoline .
The reac \ﬁ%‘l“éo € ARdolinep iscdidolirie) béﬁz&hioﬂhaﬁ@”ﬁé\ﬁzﬁh%%? spl ﬁtqiaoﬂﬁi
- Monogs On%%ﬂﬂéi agtig dy was,.then added (10°p.L,” © ¥gpe aBy 100
2\2 of - SPQ& ea sSl(e; slp 'ﬁ@é@o%mz,@mﬁhmlqﬁ; m,BaBéll Imroﬁglé%zb{ég b ,gg%t | on;s)h.
~ Appr opr i bészdi . up,by. qmitting the 11-ji ain the
" non- Spegti‘ft}ai g{éﬁgl %Q%E%'ﬁ%%hﬁamepbmﬁme, imdmé,eﬂ,zy;zz;.h pl astic
fi | m andtetrabytdedgmincline K O, m nutes, at roomtenperature,. before
counting. The ampunt of 3%%@@2%3&'%’&9?@%: {fenaphthyridine, d&-er mi ned in-
a m cr opiah W@mﬂdaqtdint,iﬁehaﬁh@@ng%ﬂ The cal cul ation of the K; val ues

fox the inhibitors was performed by use of Activity 30 Base. The K; val ue
i's calculated from1Cso and the Kmvalue is cal culated using the ~. ~'s

sEP2g00 of.f. egquation (wWith reversible inhibition that "
fol l ows ﬂegt: %ic %@%’gﬁ{k%t@ﬁﬁﬁaﬁ@eﬂbéyscﬂpﬁmﬁs afténded (dmehidd Eidnmated as
Prushof fwelastpafiatlsaid ARG mo ' |

) . 1 no-, bi- aqd tricyelic rings having from 4 to 14,
preferably 4 to 10 ring atoms, such as, fpr example, the heteroaryl groups mentioned

b i i '
a. ove as well as the corresponding partially saturated or fully satarated heterocyclic
- rings. Exemplary saturated heterocyclic rings are azetidine, pyrrolidine piperidine

25 piperazine, morpholine, thiomorpholine and 1,4-oxazepane.
,. Ci.6-alkyl in the compound of formu{a (I) according to the present apﬁlication, which
- play be straight, brax;ched or cyclic, is preferably C1_4§a]ky1. Exemplary alkyl groups
+ include methyl, ethyl, n-propyl. isor 7 | o
B , pyl, isopropyl, n-b sec-butyl, tert-
0 utyl, sec-butyl, tert-buty], pentyl,

isopentyl, hexy], isohexyl, and cyclohexyl, O F




1973, 22, 3099-3108]. The I1CSO is neasured experinentally i@ ﬁpﬁg y
~ wherein the decrease of the turnover of cortisone.to corti'sol™Ts g%endent
on the inhibition potential 5 of each substance. The Ki val ues of _the
conmpounds of ‘the present invenfion for the 11[i-HSD enzyne lie typically
between about 10 nM and about 10 E.iM Illustrative of the invention, the
I n the hupan 11-j 3-HSD enzyne

~ fol | ow ng Kl have been, dgterm.n SDI

assay (s egé‘l@féﬁé}f ﬁﬂmﬁf’%w ﬁf%qz‘m%ﬁﬁ@gcm A the present ppplinatien, which
11-[ 3-HSD| _ .enz .3ssay. ound.of, Exappl eK:. (nlV1)8 .2816227 COVPOUND
PREPARATI %ﬁw‘@%@aﬁ%ﬂﬁ 2 éx‘g'ﬂ‘étlﬁ PEﬂafﬁliﬂbEf Gaeq-plat Exqmplanualky] genipsn a
Phenonenex cﬁﬂiﬁij&g}ﬁﬁ)%o X ﬁl. 1 mm_ 10 pnn) was used on a Glson system
el uting wi PBIRPYh R eBY It bretyliiseerbutylotorbbutyb peantyl Bopentylwi t h a
fl ow of 2 1 8- t ography was perforned on silica using _
- Silica ge B @@W%%&%ﬁ?ﬁg’@rck Melting points were 20 determ ned on a
- @l | enkanp apparatds. El enmental analyses were recorded using a Vario EL
‘instrunent. HPLC anal yses were performed using a Hypersil Elite colum (150
x 4.6 mm C3pg-aoyl in thefdompamdsofformuld (T) abcarditéy 1orthe nf ¥SPLRAVh inhay be
‘monitoring at 254 nm Reverse phase preparative HPLC was carried out” on a

100 x 21. satnratedSpr whsatmwatdd did isqpreferaliy tdoyll Bitdniplargaddi ThcR%UeACN
in 95% water 25 to 95% ACN in S%Water (%i. % TFA bélﬁl%er) %\?er ,lpO rgililr‘?gAat a

f1 ow r at efariny2noetyl,Jprapbonyl butyiegl, iGbaehgL alers iscVblc29Y! Uubéhoy I 3ayer

chr omat ogy aphy s carned out _ using prée-coated silica’gel F-234"plates

- (thicknes “@ﬂ?ﬂmenwleﬁﬁg-@hcmHM).spectra; _-ri were obtained on a
{/Icr mass platform LCVS spectroneter. Crude, worked up 16 SEP 2004 - zo
conpounds were .purified by flash colum chromat ography using pre packed

il SPE. : ' | E 0Q Conbi f| d
3 gradi enc1gr ARG is 1, RombbliiR beabimiite (OCReORe oot BRbrtton oo
Ao di ot hy Pt or et Bl ARPL SN BBl G foiden ERpIAT Gerigo oD
sni f oxi deqfohf ol 86 SdeAMAR! BHofaSSEid, BilyTanids, Rzt = N>

valcrami_do, isova;eramido, butenamido (e.g. 3-butenamido), hexenamido (e.g. 5-

15 hexenamido).

The term “halogen” in the present description is intended to include fluorine, chlorine,
bromine and iodine. |

é; . 20 With th¢ expression mono- or di-subéﬁtuted is meant in the present desi:n'ption that the
| functionalities in queétion may be substituted with independently H, C,¢-acyl, C -
alkenyl, Cy.s~(cyclo)alkyl, aryl, pyridylmethyl, or heterocyclic rihgs e.g. azetidine,
pyrrolidine, piperidine, piperazine, morpholine and thiomorpholine, which
heterocyclic rings optionally may be substituted with C;.¢c-alkyl.
25 - ~
The term “prodrug forms_” in the present description means a pharmacologically
_é.cceptable derivative, such as an ester or an amide, which derivative is biotransformed
in the body to form the active drug (see Goodman and Gilman’s, The Pharmacological
- basis of Therapeutics, 8" ed., McGraw-Hill, Int. Ed. 1992, “Biotransformation of |
30  Drugs, p. 13-15). | '

s,




15 METHOD A: 1 Eq of the 2-am not hi azol e was di ssolved in g)ﬁr§ﬁpnm%0 5 M
solution). The sulfonyl chloride (1.2 eq) was added and th actTon

m xture was stirred at anbient tenperat urg under nitrogen atnosphere for 15
h. The reaction mxture was poured into adueous HCO (i M. If the product
precipitated it was collected on a filter and washed 20 wi th aqueous HC (1
M -and recrystallised fromethanol. In case an oil was. obtained; the crude .
was extragted with DCM and worked up and purified using standard

. procedur e amqucﬂyaeceptaﬂeﬂtmmﬁﬁtﬁéﬁre%%w é}gﬁ?}f g%ﬁﬁél ve (1

eq),’ trleth 2 eqg) and DVAP (1 eq) 1n 25 M
was di sperS ‘opbimibenfioal camposidom thaid gendrakiy kefe] dniaxid i neRfier

di ssol ved giflo gqloi%% and ed The, reaction_m xt ur es wer e kept at
room t enper at re vVer strable nd inshdes deingrasaful forpeteri meidrer

(10 ti%sw@hﬁhlﬁﬂaﬂghﬁﬁ% g%ﬁise;orre hours in refrigerator the 30

supernatants were decan ortion of) the residual materials were
di ssol ved in _. DVSO net hanol acetic acid (300 NN L + 500 gl. + 50 p.L) and
purified Q repara_.tlve s rt 16 SEP 2004 21 LCMS (acetonitrile-water

gr adi ent s) GEUH Yﬂﬂ:@&pltahiasalts?’rmemiﬂﬂﬁ séi&‘i‘ieb%ﬁ‘i’@g% bﬁﬁdwhl hSI‘?l fied

ude was .i sol ated using extractiv

Al ternati g!#r

~ using staﬁ’_ cﬁpﬁﬁéhﬁf’%%ept@lmiﬁﬁdﬂb@%pmd)wm@ memfﬂg d‘egm_qpunds wer e
synt hesi zgHafii o | bl e nds. thus only form

enbodi ms\n?H as Iﬁ%l ca aﬁ @ aﬁshmp %‘i alta fopmed withenrpingial

conpol) t i e t he ;appended set 10 of
oA, e et QcRls, SHI oS YRR Thibkide hydt ogen'i»romde Hydrogen iodide,

N- ( 5- Acet %ﬂﬁmtﬁatﬂd,@hmh@bm Jaeéhblﬂb z ﬁbﬁ”ﬁ“’fdé%%‘eg‘g&da %al)@ 3- qﬁﬂh%i’olr(r)] 2

- met hyl benze esul fonam de 15 N cetyl I“peri

acetic acf @LI}IGMQGWIMIGQGHL Mmawﬁ@aﬁﬁom& §${a? guc(:me .
acetic acfﬂ?fgﬁ%%fgg 8, tenperature. After 4 h, th rec{%ltate
was col | e€ R Ci“ﬂctaé“? idacifs ascarbic ngld atdhine liled Brise dﬂdhﬁ@n saft§ s
crude int i£8; Lssol ved in ethanol (20 nmL) and after the
addi Ellson %???ﬁl Jﬂ@%@("g&?@@@%&&%ﬁm%ﬂ% seel 23 sodimmny mmmonias r ef | uxed
for 45h. pdtessfinsele BHRNE il ter was, added and
the pH was adj usted ?igﬁ’QémgdtsracE(l BHHEM@%%' 'ﬁ’&féj’?ﬁ@l‘%’%ﬁm ad and

renoval dhetike. organi c phase gave 1.1 g of a crude product. Purification by
flash chromat ography on silica gel gave 202 ng (10 % of

5-acetyl-4,5,6,7- tetrahydro[l 3]th|azolo[5 4-c] pyridin-2-ylam ne. This
chl ori de

conpound l.ate ch] oro- 2- met hyl benzene sul f onyl

25 (233%‘,“3%’ %@r‘)‘%m ""qsi%wracﬁp Fing to-theresent dnnaHdiDcdntaidf4 er wor kup,.
the. final phRERdsGH rom net.hano] to afford 75 ng (% of
white crystal s: 1Hc%ﬁl\/ga?m¥0é&gg %}5 ‘W‘Ehe ieaéfl-ﬂnleQ e qompoveyls 3 09

| 1|rpl) Zliil)z S?D?glrSﬁnsg t’tiél'ﬁomlﬁl@@[)(a!ﬁldegbﬁbefhe}zm( dbovk! Hissénd drl d13pe|_23d erem gld

an active, anunncroblal mgrechem: Ina preferred embodiment, the therapeuttc
composmon is not immunogenic when administered to a human patient for ﬂ1erapeut10

purposes unless that purpose is to induce an immume response.

25  The preparation of a pharmacological composition thaf contains active ingredients'

dissolved or dispersed therein is well understood in the art. Typically such
com_pcbsitions are prepared as sterile injectables either as liquid solutions or
suspensions, aqueous or non-aqueous, however, solid forms suitable for solution, or

| suspensions, in liquid prior to use can also be prepared. The preparation can also be
30 emulsified, |

sl




~ ~ S~P 204 22 EXAMPLE 2 [2i | A

2,4-dichloro-6-nmethyl -N-(5,6,6-trinmethyl-4,5,6,7-tetrahydr [QSHPI ﬁl%ZOI o(5,
4c] pyridin-2 yl)benzenesul f onani de The t'ﬁl e conmpound was prepared from

' 5,6,6-trimethyl-4;5,6, 7tetrahydro[ 1, 3]thiazol o[ 5, 4-c] pyridin 2-am ne (45
ng, 0.23 nmmol) as described in the synthetic METHOD B to give a white solid

(13. 0 ny) The wbtiveindrydiefd s ; 2.1 MPLE 3 [212A] 10
(-4 m 8%6‘ net@,ﬁ Jiet .bi'\ﬂizﬁ&‘ﬂ)vﬁ{ﬁ%x&%ﬁ)en}s, Which hre FRAaCSuic Y
[5-(4-nor table aad pompiatible, tize attivingiatlidntHrid ' idin-2-y
| ] benzeneﬁgﬁlt}lonam de T &i tle _,con‘%our)d was prepar ed%%?mﬂfaﬁ@wr use
5-(4-nmorp WPE‘A‘F‘E)EW;I?‘? ydescgbed herein. Suitable excipients are, for exam?le water,
tetrahydr gltlhe3 [.az0 - C rjdip-2-aminé (39 ng, 0.15 movlJ as ’
described™in t ée’Hi.e:@s?r?t E&C%Eék@% g-%%ngﬁapoyebmgaowhemo@maadmn,\m th
pur i t y5 >9886irelBtheR@m) : . 1. EXAMPLE 4 .[234A .
2. 4-Di chl or o_-ea- met hylg&@%?ﬂ%’?‘%@g‘%‘f@ﬁ&?ﬁ?&WPﬁ%’g Hyspgstances such as
yl )-benzenwstingaremndsi fth gl fgentd, GEERA I 2d 2 f: om
4,5,6, 7-tetrahydro-1, 3- begnﬁ%_ hi tgz}glb- 2- ar#% ﬁggﬁ‘dgs@?.ﬁ%@g@@ ehanss ththet i
METHOD B Eiciveness afithe active ingredient Ajivants mayualiss ﬁegﬁé&’@t MSpepos) i z

- 377.1, 379 MPLE 5 (234B] 25 4-Brono- N- (5, 6-di hydro-4H |

"~ -cycl opent a?@?sﬁi%'t hi azol - 2-yl ) -2, 5di fl uor obenzenesul fonam de The title

conpound was prepared from 2-am no-5, 6-di hydro-4H cycl opent at hi azol e - -
hydrochl ori de (48 ng) and 4-brono-2,5-difl uorobenzenesul fonyl chloride (79

- ng) d9 deBlarimaeciticallylecs | kve a vell ow soligd (2.5 ng)
: -gvi.th purity 30 >80% - MB (%%?F?%‘?%%E%é@ﬁﬁﬂ??%?ﬂigéxwf@%ﬁqmggs.4.
! 6 SEP 00%s 28 sxrilaguéous2difions that I ials i i :
2,3,4-Trichl qro- I\%(g 6-??hydr 0- 4H-cycl ocggrﬁlg[ng]]fl%?eﬁa%%llnaazdgllq%-to the active
yl )bgnzeﬂgafaw‘. ¢ &2197e OF containca bpfionsivakpes Mr@?ﬁﬁgm hysiological
- 2-am no-SPC Vﬁhg%@#;%’@ggfﬁqﬁl opent aj hi azol.e hydrochl ori de (48 Prgg ang1
2,3,4-trivchlor BXOSHIH SAYRC en bt gech axphagphate-buffered seling. Stilhfarther,
synt het i caqWBdidQarRetsOcai é’;ﬁatﬁinylﬁbf-eoﬂaﬁ D %u%t‘ler gal%ggs woll ag ggl%s) suThZa$ sodium
15 and potassium chl_orides, dextrose, propylene glycol, polyethylene glycol and other
solutes, '

Liquid compositions can also contain liquid phases in addition to and to the exclusion
of water. Exempl_ary of such additional liquid phases are glycerine, vegetable oils such

.20 as cottonsged oil, organic'esters such as ethyl oleate, and water-oil emulsions.

The pharmaceutical composition according to one of the preferred embodiments of the
pre__sent invention comprising compounds éomprising the formula (I), may inclu&e
pharmaceAuticaI‘ly acceptable salts of that component therein as set out above.
25  Pharmaceutically acceptable salts include the acid addition salts (formed with the free
- amino groups of the polypeptide) that are formed with inorganic acids such as, for
example, hydrochlori;: or phosphoric acids, or such organic acids as acetic acid,
tartaric ac.id,r mandelic acid and the like, Salts fbrmcd with the fiee carboxyl groups
| can also be derived from inorganic bases such as, for example, sodium, potassium,
30 ammonium, calcium or ferric hydroxides, and such organic bases as isopropylamine, | )
trimethylamine, }ethyl'amino ethanol, histidine, procaine and the like. N




383.3, 385.3, 387.3; M5 (neg) mz 381.4, 383.4, 385.4. EXAN%E% Al 10
N(2([(24d|ch|or06rrethylphenyl)sulfonyl]amno] 4,5,6,7 ahydro-1, 3
benzot hi azol - 6-yl ) propanani de The title conpound was prepared from '
N-(2-anmino-4, 5, 6, 7-tetrahydro- 1, 3 benzot Hifazol - 6-yl ) propanamni de (47 ngy
0.21 mmol) and 2, 4-di chl oro- 6nethy|benzenesu|fony| chl ori de as descn’ bed I n
the synthetic I\/ETHCD Bto give a 15 white solid (20.3 ng) with purity >90%
M5-(pos) mz 448.1, 450.1. EXAMPLE 8 [ 236A]

24D|chldrhz— a@nﬂs et ro-1,3-benzot hi azol - 2-vyl
)-6 net hyltbengﬁ;gfsul foﬁb ﬁ %B&fpﬁﬁ‘?ﬁ{%&e %@EQ%S p]?ee%ﬁmg@t@ljﬁdzrﬂfaﬂy, Y
2- 5 tepigakhyt Corth hfradstis %gi hydr ob d
-angmznz di.chl or o- mr?ep?ﬂyl anesul f(])]%g- g]%#% e gé%%@%ﬁgﬁyl ;Ot Lgm ©
synt het i ¢ IVEAPEssarl zs, gitwocalady, intratieddatly, Erttdvén6asy Sibatidio ofiil! | BYhezI0%

0

. M5 (pog) 419.. m.z 417: 9979 (calc, “of nonois pic mass
for C éHi g@?ﬁé@é %BQWE??I duakilledbpersomiptie arta2aaiikable,
2,3,4-Triehl oro- N-(5 5-di met hyl - 7#- oxo- 4, 5, 6, 7-t et rahydr o- 1, 3- benzot hi azol -

yl') benzenesul fonani de The title 'corrpound was prepared from

2- am no- 5 Theds adhifi epzathiazol 4H) - one (53 and
2,3, 4-trichl ofg%%nzenessga?})@ng?%@%%%rl d& 7o %g} &P E@S&?%@BH‘PW(JP&@?BH
synt hetlcﬂmifhimjo tg,| sal dwds&is) 16,. SEP
2004 24 >90% @i rr?? 436311 447, %‘qﬂ %&%ﬁ%ﬁﬁﬁq{@é’@

© NDNOi sot opPeh #hQ @Pl‘@lgl'Ht@ﬂezparemerﬁ&oﬁmweﬁsﬁénﬁéﬁﬁa@@yﬁﬁ E‘aﬁg{ﬂes

‘ ’( ?,32- % %‘5 9&5@‘9@1&@5@1 F035:be iyt dose, mesentation farmbnd nydy) céhtain
| tzhgtr)npggngégﬁwél maﬂﬁxéii'ergé %ﬂ'i}%} %ﬁ%ﬁ@fé& fﬁ, 2 E)?a{geld fs&:&% acaciangplatimd
o ettt S S T e
>90% M5 ¢aloryn phesphiate,3s0rbitsl & glycine; tabletting lubricant e.g. magnesium stearate,
- talc, polyethylene glycol o silica; disintegrants e.g. potato starch, or acceptable
15 - wettmg agents such as sodium lauryl sulfate. The tablets may be coated according to
‘methods well known in normal pharmaceutical practice. Oral liquid preparations may
- be in the form of e.g. aqueous or oily snspensions, solutions, emulsions, syi'ups or
elixirs or may be presented as a dry product for reconstitution with water or other -
suitable vehicle before use. Such liquid preparations may contain conventional |
20  additives such as suspending agents, e.g. sorblto], syrup, methyl ce]lulose glucose
- syrup, gelatin hydrogenated edible fats; emulmfymg agents e, g. lecithin, sorbitan
monooleate or acacia, non-aqueous vehicles (which may include edible o:]s), e.g.
ahnond oil, fractionated coconut oil, oily esters such as glycerine, propylene glycol, or

ethyl alcohol; preservatives e.g. methyl or propyl p—hydroxybenzoate or sorbic acid,
25 and if desired conventional flavouring or colouring agents,

A pharmaceutical compdsition according to the present invention, may comprise
typically an amount of at least 0.1 we1ght percent of compound comprising the

- formula (I) per we1ght of total therapeutic composition. A weight percent is a ratio by

30 weight of total composition. Thus, for example 0.1 weight percent is 0.1 grams of

a

compound comprising the formula (J) per.l 00 grams of total composition. A suitable




EXAMPLE i | ~ [236D] '
. 4-Bronp-5-chl oro-N- (5, 5-di net hyl -7-oxo0-4,5, 6, 7-tetrahydro- Iaastgn%hl azol -
2yl) - 2-t hi ophenesul f onami de 15 The titl e;gonpound was prepared -from
2- am no-5, 5-di net hyl -5, 6-di hydr o- 1, 3ben23?hi azol -7(4Hrone (53 ng) and 4
br ono- 5- chl or ot hi ophene- 2-sul fonyl chloride (80 ng) as described in the

| synt het i c M oD Bsk Fop hfalﬁ’g 7 UI’If >90%
M5 (pos) MM%;T%S dziﬁ 4%7112 ﬁg@&ﬁg{@l&%\'f@ﬁ%@e émﬁy%}ym&eﬁyﬁepen

3- Br onp- 5enltheconditioh, df-tHe | Héwer 4 dosé of cbf zol -

2r yl)-2- I)gtphenesul fonampgg The title co?rpguﬁd gg@%?%’%g %g é‘f&&ﬁﬁ]ﬁ

2-.ami no- 5 iaheeh(4L to, ¥ 0ompike tody, ®iipht may be approprdbde: one (53 ng) and

3- br ono- 5- chl or ot hi ophene-2-sul fonyl chloride 25 (80 ng) as described in

the synthetic nethod to give a white solid (62.2 ng) with purity >90% M

P02 L RTREompgtBiark acoord B eadad RERYEN oA ol Bepopd peterinaily and
'Srg%y'ngegﬁﬁ‘é?ﬁy iy o s iR BRI B ERE Btel 10" ) andt -

pr opyl benzenesul f onyl chI oride (59 ng) as described in the synthetic METHOD
Bto |ve,§g white sgli (51.2 ng) with purity >90% I\/B(neg) m z 363. 6;
- HRVB iz 384 COBPOUnEs ﬁ‘oﬁrem:t@nmummah ed formCle-g, ist@sitally\NEbeHe§2

gives 364 LE .14 [ 236G
C or t tetra I o- enzot 1 azo - -
4, 5-Di chl %@‘{%a% .6, 7- hydro-1, 3-b hi azol - 2-yl)-2

t hi opjgenesul f onam de The titl e corrpound was _

%a,am no- S%hnet hyl - 5, 8- di hydr o- 1, 3- benzot hi azol - 7( 4H) - one (49 ng) and
2, 3- di chl Thecbinpobade obtle formin 6}_8%&% o) e 15

- synthetic METHCD B to give a \/\hl?gms)gfr ?’( Aﬁﬁ%ﬁﬁ’?%?ﬂagg@ﬂﬂﬁ

| .(pos) m zcmnaonmeﬂmdvsandw)ecrm@ marcan 38 6r th adAOMWithihe FEBGRAN

"~ 2,4-Dichl org- nﬁpﬂé Ir?h(s-nethyl 7- 0X0- 4, 5 6, 7-tetrahydro- 1, 3- benzoti azol
- 220 yl )b’@ﬁ&@%@s pharmacplagyt inevigtonwes siwdiedsusing the following reagents
2-am no- 5; fn% , 6-di hydro-1, 3 benzot hi azol -7(4H)-one (49 ng) and,

2, 4- di chl oro-6-T1€e hyI benzenesul fonyl chloride (70 ng) as described imthe
'synthlsstlc METHOD B to give a white solid (39.3 ng) with purity >90% M
(pos) mz 405.4, 407.4; MS (neg) mz 403.4, 405.3. 25 EXAMPLE 16 [236l]

4- Br ono- 2AHgnibficationsmeationbd Reeiwark Eexéb?ﬁ@hﬁ@ﬂél’éﬂi@y%ef@re%@% m@w' 2y ')

benzenesul f onam de
expression “comprising” we understand including but not limited to. Thus, other non-

‘mentioned substances, addltlves or carriers may be present.

- 20 The invention will now be described in reference to the fd]lowing Figures and _
| €.  Examples. These Figures and Examples are not to be regarded as limiting the scope of

- the present invention, but shall only serve in an illustrative manner.

EXPERIMENTAL METHODS
25

Scintillation Proximity Assay )

| [1, 2(n) - *H]-cortisone was purchased from Amersham Pharmacia Biotech. Anti-
| cortisol monoclonal mouse anubody, clone 6D6.7 was obtained from Immunotech and
30 Scintillation proximity assay (SPA) beads coated with monoclonal antimouse .
antibodies were from Amersham Pharmacia Biotech. NADPH, tetrasodium salt was -




The title conpound was _
2-am no- S- net hyl -5, 6-di hydro-1, 3- benzot hi azol - 7( 41 -one 30 (i& ﬁg? Zﬂﬂ&

. 4-br ono- 2- net hyl benzenesul fonyl chloridej§73 ng) as described in the -.

'~ & S~'P 2004! 26 synthetic METHOD B to give a white solid (34.4 ng) with
purity >9p% M5 (pos) m'z 415.4, 417.4; MS (neg) miz 413.4, 415.4. Various

embodi nme QEDCalblechﬂmmdtglum Pﬁ@sﬂ]ﬁ‘f@(@f@, eraUBﬁﬁ mﬂ?gwwf per son

S stalled in the art realizes further m nor a al |

into the B¥Bpa ldrBeiairprystennid delrphopemse tpedraagie @108-H3M 12 Wi t he
pr esent |nvent|%|r1 st[_)o ld not be |imted by any of the above-déscribed
- exenpl ar y® ignigpasterisul P rgycathetinic anid/(GA) wee obtansE fvkt Bi ighe
foll ow n % qbohel 2U|valets 9 16 SEP 2004 27 Clainms 1.7 A
corrpoundg!;% g‘?@n@‘f ’Hﬂ‘é{ﬂlﬁ wergperformed onsa TcanGemsis RERI150.
ti | 10 || henyl
atbst 1 ut Sy RoRLeEK %#ﬁ%s@%’e@a@fsaﬁei 31585 (£S5 and ditogein 0mh ariay
a&c_llzat IeH@Lﬂi@ﬁ%bﬁ%ﬁ;ngofnﬂO[mTA_east three hal ogens; 15 E is a bond,
or -
- The multiplication of plates was done on a WallacQuadra. The amount of the product

[*H]}-cortisol, bound to the beads was determined in a Packard, Top Count mlcroplate
10 liquid scmtlllatlon counter,

The 11-8-HSD; enzyme assay was carried out in 96 well microtiter plates (Packard,
' thiplate) in 2 total well volume of 220 pL and contained 30 mM Tris-HCL, pH7.2
with 1 1M EDTA, a substrate mixture tritiated Cortisone/NADPH (175 1M/ 181
15  pM), G-6-P (1 mM) and inhibitors in serial dilutions (9 to 0.15 pM). Reactions were
initiated by the addition of human 11-B-HSD,, either as Pichia pastoris cell
homogenate or microsomes prepared from Pichia pastoris (the final amount of
enzyme used was varied between 0.057 to 0.11 mg/mi,) Following mixing, the platés
~ were shaken for 30 to 45 minutes at room temperature. The reactions were terminated
20  with 10 pL. 1 mM GA stop solution. Monoclonal mouse antibody was then added (10
' pL of 4 uM) followed by 100 pL of SPA beads (suspended according to the
manufacturers mstructlons) Appropnate controls were set up by omitting the 11- B-
HSD; to obtain the non-speclﬁc bmdmg (N SB) value. '

25 The plates were covered with plastic film and incubated on a shaker for 30 minutes, at
room temperature, before counting. The amount of [3H]-cortlsol, bound to the beads
was determmed ina mlcroplate liquid scintillation counter.

The_calculaﬁon of the K values for thé inhibitors was performed by use of Activity -
30  Base. The K| value is calculated from ICs, and the K value is calculated using the WE




L is a bond, -CHZ-, -CHR4- or NR3-; R3 is H C-_6-alkyl, gl WMFCOM;
. R4 is noxpholinyl or CI _6 amdo; 20 R6 and R7 are indepen e% ogen or

Cl_6-allcyl; and R$ and RO are independefgly hydrogen or Cl _6-al kyl, as
wel | as pharmaceutically acceptable salts, hydrates and sol vates thereof. ~
, 2. A conpound according to claim1, wherein 25 T is 16 SEP 2004 28 °

[) th heng Pedshiof k dmlvﬁgtﬁ
c%ﬂ orl)eg%/g g?%no o ﬂ!ﬁﬁbﬁgﬂ:ﬁﬁ bs11‘|ﬂteti11tﬂg1 Hgg at egsl\ifdh ﬁéﬁi%‘%ﬂgom
or 5 b) ogquateD): Tér%l@m(hb[ﬁ]ﬂﬁ@ [ﬂhelngaﬁcmmu@lmmm{sm@ﬁbﬁaphaﬂﬂaﬂl oro
~and -brono; % aég ﬁ@gﬁz three hal ogens selected fromfluoro, bronp and
chl or o ?'gaz SAHE%-31p8k The ICs o3 measured gxpenmentatiyiia ana@s@\ghereﬂfeﬁxe; 10
R3 i t 4 I R6 d R
e bot SRR o ARhad Y coisdyy %’%&55%" Ry eﬁraﬁkﬁém""”‘ zﬁmm"":{‘m
3. ‘A

Ao ooy naupohtLAHOK VAN of fhe STUGOIEN A ATbidECISeRidH for the 41, 2m

N- (5- Acetyl - 4567te|ra
et’hyl-benz@+iEs eﬁﬂﬁmﬂe 1ca]1 between about 10 l.IN[[
2, 4-di chl oro 6- met hyl g trimethyl - dtaebtorug%)(; r.o yluﬂ:rtaﬁv%zol o[ 5,

4c] pyri d'ﬂleaﬂydﬂiﬁmﬂ iﬁl\dﬂueszﬁhve been determmedmtheh 1- g PIS
2, 4-di chl or o- 6- net hyl - N- [l]l i nmor phol i nyl car bonyl ) - 7tetra rI(-)IF Jth
i azol o[ 5, mlzarp}g/asswﬁsez'ga ®éjizenesul f onani de;

2, 4-Dichl oro- 6-met hyl - N- (4, 5, 6, 7-t et rahydr o- 1, 3- benzot hi azol - 2
yI ) benzenesul f onam de;

B O N AL SR AL T BB P g by

. él f | uor obenzenésu
3, 4- Tr| chI oro- N- (5, 6-di hydro-4H-cycl openta[d] [1, 3] t hi azol - 2yl ) benzenesul f
onam de;
N ( 2- {[{336 .dﬁﬂdmﬂﬁjhﬁﬁﬁéylphenyI)SUIT tﬁﬁﬁ1no}-4,b,b,/-tetrahydro-i 3b
~enzot hi agal.-6-yl) propana
. 2,4-Dichj®ro-N- (5, 5-di net hyl - 7-oxo- 4, 5, 6]28t et rahydr o- 1, 3-benzot hi azol - 2} yl
-benzenesulfonam de;

) - 6net hy :
i6 227
COMPOUND PREPARATION
15 General:

For preparative straight phagc HPLC purification a Phenomenex column (250 x 21.i _ |
mm, 10 pm) was used on a Gilson system cluting'with ethanol in chloroform (gradient
from 0 ~ IQ% in 10 min) with a flow of 20 mL/min. Column chromatography was
performed on silica using Silica gel 60 (230-400 mesh), Merck. Melting points were
20 determined on a Gallenkamp apparatus. Elemeﬁtal analyses were recorded uSing a
‘Vario EL instrument. HPLC analyses were performed using a Hypersil Elite column
(150 X 4.6 mm, 3].1) with a flow of 3 mL / min on a Waters 600E system with
“monitoring at 254 nm. Reverse phase preparative HPLC was carried out on a 100 x
21.2 mm, 5y Hypersil Ehte column eluting with a gradient of 5% ACN in 95% water
_ 25 ' to 95% ACN in 5% water (0.2% TFA buffer) over 10 mins at a flow rate of 20 mL. /
- min with the UV detector set at 254 nm, Thin layer chromato graphy was carried out- L
usmg pre-coated silica gel F-254 plates (thickness 0.25 mm). Electrospray MS specira,

were obtained on a l\/hcromass platform LCMS spectrometer. Crude worked up

L}




16 SEP 2004 -29
, 4-Trichl oro-N- (5, 5-di net hyl -7-o0x0-4,5, 6, 7-tetrahydro- 1,135 b‘ifr?zgﬁ% azol -2
benzenesul f onam de; 20
Di chl or o- N- (5; 5-di net hyl - 7- oxo-4, 5, 6, 7-t et rahydr o- 1, 3- benzot hi azol - 2-yl
t hi ophenesul f onam de;

r onD- 5- KNS W&ﬁ@mﬁmi by flagh eskmih Mdatégtai;ﬁf})(ﬂﬁ% ﬂre?ﬁa%ﬁg& Q& azol -

, 3

)
5-
2
B

yl) -2t hi sul th de

Blr ;)rm ﬁ,% nlgmﬂlﬁg@r@ inmamlswb‘eny 308 Cortibiftash wgstend, ahdlenaatei 70! -

y 2t hi 0

(5-Meth W?""%x %’%gar??ﬂﬁé‘%%wafmgmmmxw 100%4 ¢thel ddtate.

opyl benzenesul f onam de;

5-Dichl oro- N- (5- net hyl - 7- oxo-4, 5, 6, 7-t et rahydr o- 1, 3- benzot hi azol - 2-yl ) - 2t

ophefies littoydbldeviations

2,4-Di chl oro-6-net hyl - N- (5- et hyl - 7- oxo-4, 5, 6, 7-t et rahydr 0- 1, 3- benzot hi azol

-2yl ) benzenesul f onam de; and 15

4- Br ono- 2- vl hyI 7-0x0-4,5, 6, 7-t et rahydr o- 1 3-benzot hi azol -2 -
yl )benzene@ﬁw rﬁié?liﬂé@m 9ape conpound according to anyone of clains |-3, for

2
y
4,
) -
4-
2-
3-
2-
N-
pr
4
hi

nmedi cal - gt%l%ess f or. the preparation of a conpound according to
claim1- 3 corrprl SI ng the foll owi ng steps: a) sul fonam de
coupl i ng DMEFeadim thlazole with a sulfonylchloride in the
presence of base onam de coupling by reacting a 2-am nothiazole

deri vi@i v@W&—Mﬂgﬂlsﬁﬁbﬂ@hl oride in the presence of a base. 16 SEP

2004 30
- EDTA = ethylenediaminetetraacetic acld

SULFONAMIDE COUPLEVGS:

15 METHOD A:

1 Eq of the 2-aminothiazole was dissolved in pyridine (0.5 M solution). The sulfonyl

chloride (1.2 eq) was added and the reactxon mixture was stirred at ambient

temperature under nitrogen atmosphere for 15 h. The reaction mixture was poured into
N aqueous HCI (1 M). If the product prec1p1tated it was collected on a filter and washed
- 20 with aqueouns HC1 (1 M) and recrystallised from ethanol. In case an oil was obtained,

the crude was extracted with DCM and worked up and punﬁed nsing standard
" procedures. '

METHOD B:

25 A solution of the 2-aminothiazole derivative (1 eq), methylamme (2 eq) and DMAP (1
eq) in DMF {1 M) and DCM (0.225 M) was dispensed into a reaction vial. The
sulfony! chloride (1.2 eq) was dissolved in DCM (0.33 M) and added. The reaction
mixtures were kept at roor temperatare over night. The meture was then added to
petroleum ether (10 times reaction volume). After some hours in reﬁ‘lgerator the

30  supernatants were decanted and (a portion ot) the residual materials were dissolved i in

3

DMSO-methanol-acetic acid (300 p.L + 500 pl + 50 pL) and purified by preparahve




6. The use of a conpound having the fornmula (1) s wherein 5 T | a
thienyl, which optionally is substituted with at | east one $h8l SEB 00 11)
phenyl substituted with a) at |east one & 6-alkyl;.or b) at |east one
d~-allyl and at [east one halogen; or 10 c) at |east three halogens; E is
a bond, -CHZ- or-CO; T, is a bond, -CHZ-, -CHR4- or NR3-; R3 is H,

C, ~ al kyl LOMS-(acatbnionileCtiMer R4dientd)OTRE Bhitedp figbtibls wadl Qfliecieqbing 6 ~d R
are mdepgfr:)d ntly llYg’ﬁdr,og.en or C~_6-alkyl; and R8 and are 1 ndependent |y
hydr ogen l&h@da 12 tpmativelyethi casdepias istated usiaigl extractiepwaltk-apsaldt S,

| i ydrates_angd aol.vat ) hgreof, i n the manufacture of a nedi cament for the
t r eat ment PBPEE é‘é‘é’ﬁtﬁf@r&% PIpGaduIess, syndrome X, obesity, gl aucom,

hyperli pi dem a, hyperglycem a, hyperinsulinen a, 20 osteoporosis, cognitive
i mpai rment, depression, virus diseases and inflanmmatory disorders and to
achi ev® | PXAIORPOERI ation. 16 SEP 2004 31 7. The use according to claim
6, wherein the i mmuno-nodul ation is achieved by the treatnent or prevention
of tuberculosis, |epra and psoriasis. 8 The use according to claim®6-7,
wherein T,jis_)) thienyl, which optionally is substituted with at |east one
hal ogen s;JpG o ecHioeempaunds wens, symthesized. The commercially available

compounds thus only form embodiments, as indicated earlier in the description, as

pharmaceutical compositions and use of said compounds as set out in the appended set
10 of claims.

EXAMPLE 1 [210P] |
N-(5-Acetyl-4,5,6,7-tetrahydro[1,3]thiazolo[5,4-c] pyridin-2-yl)-3-chloro-2-
methylbenzenesulfonamide |
15  N-Acetyl-4-piperidone (7.05 g, 0.05 mol) in acetic acid (35 mL) was treated dropwise
| with bromine (8.0 g, 0.05 mol) in acetic acid (10 mL}) at room temperature. After 4 h,
the formed precipitate was collected on a filter, washed with dieﬂayi ether and air-
dried. This crude intermediate (3 .01 g) was dissolved in éthanol (20 mL) and after the
addition of thiourea (0.76 g, 10.0 mmol)the reaction mixture was reftuxed for 4 h. The
20  solvent was removed in vacuo. Water (20 mL) was added and the pH was adjusted to
9. Extraction with DCM, drying (sodivm sulfate) and removal of ﬂie organic phase
gave 1.1gofa crude product. Purification by flash chromatography on silica gel gave
202 mg (10 %) of 5-acetyl-4,5,6,7-tetrahydro[ 1,3 ]thiazolo[5,4-c]pyridin-2-ylamine,
- This compound was sulfonylated with 3-chloro-2-methylbenzene sulfonyl chloride
25 (234 mg; 1.02 mmol) in pyridine according to METHOD A. After workup, the final
- product was crystallised from methanol to afford 75 mg (%) of white crystals: 'H
NMR (DMSO-d;, 70 °C) 8 2.05 (s, 3H), 2.66 (s, 3H), 3.09 (m, 2H), 3.69 (m, 2H), 4.38
(m, 2H), 7.37 (1, IH), 7.64 (d, 1H), 7.91 (4, 1H), 12.53 (brs, NH).

.
A




II)' phenyl substituted with a) at |east one n-propyl; or b) ﬁ;Stgaﬂ@ one
nmet hyl and at | east one hal ogen selected fromchloro and br% 6 c) at

~ least three hal ogens selected fromfluord@2 brono and chloro; Eis a
bond,-CHzZ- or-CO-; L is a bond, -CHz-, -CHR4- or NR3-; R3 is nmethyl, acetyl

or - COR,; or propionami do; 15 R6 and R are both hydrogen;
and Rs anmﬁrﬁ%ently hydrogen or methyl. 9. The use according to’
cl ai m 6- 8, 1 i, s selected fromthe group

N- (5- Acet y% &Qﬁéﬁlg P(} ¢§Tq&§ﬂ§$}g€ @é}lﬂmeﬁhﬂf‘bpﬁsﬂidlrpbygdll[li,SJtlﬂk&ﬂB{S;m or o-.2

20 net hyl L
2, 4-di chl ﬁgfﬁ‘“ﬁ?@‘?ﬁ@%@ﬁé“¥°P?ﬂ4éth| 4,5,6,7-tetrahydro[l, 3jthi azol o 5,

- 4cj pyri di rffhb—t;tt[le .
2, 4-di ¢hl oro H [5 (4- norpr%(fl ny?gamg(l)ﬂf/yl)'zlgﬁj% 7tetrahydro[l, 3jth
O ,%Il‘hlagz

iazol ofs, 4 Dldiénlz—e IpesididQ 45

2,4-Dichl %&’ﬁ %ﬁt‘l&(ﬁ 7-tet rah)ﬁdr 0- eong?)ﬁ]ﬂnaz)oqs dfscn'bedmthe

yi ) benzen th{-} to gzv e a white solid (13, Om ) with purity >90%. MS (po

4- Br ono- tg;@?d]g -4H-cycl openta[d] [ I, 3jthi azol 2-yl)-2,5diflu ro?)enzen
esul f onam -Tr'i ehl oro-N- (5, 6-di hydro 4H cycl opent a| d] [1,3]tbiazol-2

30 yl)benzenesul f onam de; 16 SEP 2004 32
N-(2-{j(2,4-dichl oro-6- rrethyl phenyl ) sul f onyl ] am no} 4, 5 6, 7- tetrahydro 1,3b
enzot hi az SIXAMRT) DI BdRdaAdi

5- di net 7oxo4567tetrah dro-| 3- benzot hi azol - 2-yl
) grrthl_ﬁr“ ge‘ﬁﬁl&bi@m-ﬁmﬁh [5-(4;m00;(1)) hghgylca;b? g¥l§:314ﬁsgr?)- 1, 3- benzot hi azol y2
) ben-zen ?{aﬁm{ﬁﬁh gfo[ga-c]pyrldm-i-yl]benzenesulfoi/zamlde
0 o) e i syl beddéd o st mbfpdi o 4567 /
er ot St riEzolorRyiubyAanihifle G9 E'o PINIRS) b BeleRES Az -

yl)-210 thlophenesulfona
synthetic METHOD B to give a yellow solid (15.4 mg) with purity >90%. MS (pos)

15 m/z491 1, 493.1.

2!
yl
4,
) -
4-
2-

- EXAMPLE 4 [234A]
2 4—D1chloro-6-methyl—N—(4 5,6. 7—tetrahydro-lﬁ-benzothlazol-z-
yl)benzenesulfonamide :
20  The tltle compound was prepared from 4,5,6 , /-tetrahydro-1,3-benzothiazol-2-amine as

descnbed in the synthetic METHOD B to give a white solid (10.8 mg) with purity
>90%. MS (pos) m/z 377.1, 379.1.

EXAMPLE 5 [234B]
25  4-Bromo-N-(5, 6—d1hydro-4H-cyclopenta[d][1,3]th1azul-2—yi)—2 5-
dlﬂuorobenzenesulfonamlde
The title compolmd was prepared from 2-amino-5,6-dihydro-4H-cyclopentathiazole
hydrochloride (48 mg) and 4—bromo-2 ,3-diflnorobenzenesulfonyl chloride (79 mg) as
descnbed in the synthetic METHOD B to give a yellow solid (2.5 mg) with purity
30 >80%. MS (pos) m/z 395.2,397.2; MS (neg) m/z 393.4, 395.4,

o
LY




3- Br ono- 5- chl or o- N- (S, S-di net hyl - 7- oxo- 4, 5, 6, 7- t et r ahydr o-4 53SEBn#B&hi azol -
. 2-yl)-2thi ophenesul f onam de; _

" N-{5-Methyl -7-0x0-4,5, 6, 7-tetrahydro-1, 32-3benzoth| azol -2-yl)-4

propyl benzenesul f onam de; 15
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10P+ @ﬁe@pound was prepared from 2-amino-5,5-dimethyl-5, 6-d1h¥<d<rg-1( )3- £ 81006 <

1¢ o <f <& &LO%&R () -! d&lO%(
flg z+(Tft12 g%?@ﬂ*@e gﬁ %@p@m@g%l;lor@m ene-3-sulfonyl chloride (68
' ~ mg) as described in the syntheuc METHOD B to glve a white-yellow solid (36.8 mg)
10 - with purity >90%: MS (pos) m/z 411.3, 413 3.

- EXAMPLE 11 [236D]
4-Bromo-5-chlore-N-(5, 5-d1methyl-7—nxo-4 5,6,7-tetrahydro-1,3-benzothiazol-2-
yl)-2-thiophenesulfonamide ‘
15~ The title compound was prepared from 2-amino-5,5-dimethyl-5,6-dihydro-1,3-
benzoﬂﬁazol—?(dH}-one (53 mg) and 4-bromo-5-chlorothiophene-2-sulfonyl chloride _
(80 mg) as described in the synthetic METHOD B to give a white-yellow solid (47.1
- mg) with purity >90%: MS (pos) m/z 455.2, 457.2. |

20  EXAMPLE 12 [236E]
3—Bromo-5—chloro-N-(5 5-d1methyl-7—oxo—4 5,6 7—tetrahydr0-1 3-benzoth1azol—2-
" yl)-2-thiophenesulfonamide
The title compound was prepared from 2-amino-5,5-dimethy1—5,6-dihydro-1,3-
| benZothiazol—7(4I-I)-one (53 mg) and 3-bromb-5-chlbrothiophene~2-s1ﬂfonyl chloride
25 (80 mg) as described in the synthetic method to give a whlte solid (62.2 mg) with
purity >90%: MS (pos) m/z 455.2, 457.2,
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The title compound was prepared from 2-amino-5 -ﬁeﬁyl—S,G-ﬁhydrm 1,3-

5 benzothiazol-7(4H)-one (49 mg) and 4-n-propylbenzenesulfonyl chloride (59 mg) as
described in the synthetic METHOD B to give a white solid (51.2 mg) with purity
‘;_-90%: MS (neg) m/z 363.6; HRMS m/z 364.0911 (calc-. of monoisotopic mass for Cyy

" Hy Cls N Os S; gives 364.0915). | '

10 EXAMPLE i4 [236G]
- 4,5-Dichloro-N-(3-methyl-7-0x0-4,5,6,7-tetrahydre-1, S-benzothlaznl-z-yl)—z- |
| thiophenesulfonamide
The tifle compound was 2-amino-5-methyl-5, 6-d1hydro-1 3-benzoth1azol—7(4H)-one
(49 mg) and 2,3-dichlorothiophene-5-sulfonyl chloride (68 mg) as described in the
15 synthetic METHOD B to give a white solid (34.2 mg) with purity >90%: MS (pos)
" m/2397.2, 399:2; MS (neg) m/z 395.2, 397.2.

EXAMPLE 15 [236H] -
2,4—Dich10r0-6'—methyl—N—(S—methyl-7-o_xo—4,5,6,7—tetrahydro—-1,3-benznthiazol-2-
20 yDbenzenesulfonamide | | |
£ - The title compound was 2-amino-5-methyl-5,6-dihydro-1,3-benzothiazol-7(4H)-one

(49 mg) and 2 4-di§hloro-6-methy1benzencsulfonjrl chloride (70 mg) as described in-
the synthetic METHOD B to give a white solid (39.3 mg) with purity >90%: MS (pos)
/2. 405.4, 407.4; MS (neg) iz 403.4, 405. 3.

25
EXAMPLE 16 [236]]
4-Brom0—2—methyl-N-(S_—lflethle—oxo-4;5,6,7—tetrahydro-1,3-benzothiazol—2—
yl)benzenesulfonamide : '
The tfde compound was 2-amin amino-5-methyl-5,6-dihydro-1, 3-benzothiazol-7(4H)-one

30 (49 mO) and 4-bromo-2-methylbenzenesulfonyl chloride (73 mg) as described in the
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wherein
Tis
I) thienyl, which optionally is substituted with at least one halogen, or
10
II) phenyl substituted with
a) at least one C,¢-alkyl; or
b) at least one C,¢-alkyl and at least one halogen; or
¢) at least three halogens;
15

E is a bond, ~CH,- or —COn;
1 is a bond, -CH,-, -CHR*- or -NR>-:
R? is H, Cy_¢-alkyl, Cy.g-acyl or —COR*
R* is morpholiny! or C;.; amido;
20 R°andRare independently hydrogen or C;4-alkyl; and
R® and R® are independently hydrogen or C;_s-alkyl, as well as pharmaceutically
acceptable salts, hydrates and solvates thereof. -

2. A compound according to claim 1, wherein

25 -
Tis
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" m)  phenyl substituted with
a) at least one n-propyl; or
¢ 5 b)atleast one methyl and at least one halogen selected from chloro and bromo; or

¢) at least three halogens selected from fluoro, bromo and chloro;

E is a bond, ~CH,- or —CO-;
L is a bond, -CH;-, -CHR* or -NR’-;
10 R is methyl, acetyl or -COR%;
R*is morpholiny! or propionamido;
R® and R are both hydrogen; and
R® and R’ are independently hydrogen or methyl.

15 3. A compound according to claim 1-2, selected from the group of:
N—(S-Acety1~4,5,6,7—tetrahydro[1,3]thiazolo[5,4—c]pyridin-2~yl)‘—3-chloro—2-
methylbenzenesulfonamide;

2 4-dichloro-6-methyl-N-(3,6,6-trimethyl-4,5,6,7 -tetrahydro[ 1,3]thiazolof 5,4
clpyridin-2-yl)benzenesulfonamide;

20 2,4-dichloro-6-methyl-N-[5-(4-morpholinylcarbonyl)-4,5,6,7-
tetrahydro[1,3]thiazolo[ 5,4-c]pyridin-2-yljbenzenesulfonamide;
2,4-Dichloro—6—methy1-N—(4-,5,6,7-tetrahydro-1,3—benz_6thiazol—2-
yDbenzenesulfonamide;
4-Bromo-N-(5,6-dihydro-4H-cyclopenta[d][ 1,3]thiazol-2-y1)-2,5-

25  diflucrobenzenesulfonamide;

- 2.3,4-Trichloro-N-(5,6-dihydro-4H-cyclopenta[d][ 1,3 Jthiazol-2-
yhbenzenesulfonamide;
- N-{2-{[(2,4-dichloro-6-methylphenyl)sulfonylJamino}-4,5,6,7-tetrahydro-1,3-
benzothiazol-6-yl)propanamide;
30  2.4-Dichloro-N-(5,5-dimethyl-7-0x0-4,5,6,7-tetrahydro-1,3-benzothiazol-2-yl)-6-

methylbenzenesulfonamide;

o
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5  4-Bromo-5-chlorg-N-(5,5-dimethyl-7-0x0-4,5,6,7-tetrahydro-1,3-benzothiazol-2-yl)-2-
thiophenesulfonarﬁide; | S
3-Bromo-S-chloro-N~(5,5-dimethyl-7-0x0-4,5,6,7-totrahydro-1,3-benzothiazol-2-y1)-2-
thiophenesulfonamide;
N-(5-Methyl-7-ox0-4,5,6,7-tetrahydro-1,3-benzothiazol-2-y1)-4-
10 propylbenzenesulfonamide;
4,5-Dichloro-N-(5-methyl-7-0x0-4,5,6,7-tetrahiydre-1,3-benzothiazol-2-yl)-2-
thiophenesulfonamide;

2,4—Dichlofo-6-methyl~N—(5-methy1—7~oxo—4,5,6,7-tetrahydr0-1,3-benzothiazol—Z-

yl)benzenesulfonamide; and
15 4-Bromo-2-methyl-N-(5-methyl-7-0x0-4,5,6,7-tetrahydro-1,3-benzothiazol-2-

yl)benzenesulfonamide.
4. A compound according to anyone of claims 1-3, for medical use.

20 5. A process for the preparation of a compound according to claim 1-3 comprising at
| least one of the following steps:
a) sulfonamide coupling by reacting a 2-aminothiazole with a sulfonylchloride mn the
presence of a base,
b) sulfonamide coupling by reacting a 2-aminothiazole derivative with a

25 sulfonylchloride in the presence of a base.
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5 Tis
1) thienyl, which optionally is substituted with at least one halogen, or
II) phenyl substituted with

5 a) at least one C, ¢-alkyl;.or
b) at least one C,¢-alkyl and at Ieast one halogen; or

10 c) at least three halogens;

E is a bond, -CH,~ or —-CO-;
 Leisabond, -CH,-, -CHR" or -NR>-;
R’ is H, C¢-alkyl, Cig-acyl or -COR?;
R*is morpholino or Cl.(-;‘:amjdo;
RS and R’ are independenﬁy hydrogen or C; ¢-alkyl; and ,
R® and R’ are independently hydrogen or C, ¢-alkyl, as well as pharmaceutically
acceptable salts, hydrates and solvates thereof,
in the manufacture of a medicament for the treatment or prevention of diabetes,
syndrome X, obesity, glaucoma, hyperlipidemia, hyperglycemia, hyperinsutinemia,
20 osteoporosis, cogniti{re impairment, depression, virus diseases and inflammatory

disorders and to achieve immuno-modulation.




11 vod0% & ()- #10%*& ()- s10%*& ()- VIO®W*& ()- 0@ 10%l"*d& ()-
109 *& ()-Ln3|[:bU4 11 E\''10%"*y& ()- 110%*& ()- 10% * & () -
10%*& ()-= 9 10%*& ()- |vod0o% *& ()- 3|a|[:bUs 11 f @) 10%SETR 2004 f
g) 10%h' <& ()- 7f g)10%n)-& ()- Nf gpl0% & ()- $10%)& ()-
"10%) & ()-=aluT3 11 9%0%&& ()- 3"10%&R& ()-Cl < &P"10%& () -
"10%&'()7-%8"*10"*10"* 9j *10% *& ()-]vW4 11 FMLOYWBW&' ()- 4 | Oo/z%ﬁ&(%) .
| 10% & &L RE&R8inY 1 LRKEE. the 0

@) 1 WhereinXh0 W &lifo- Gﬁodula\ﬁg%%}@%%? })y

m&' (

109%me; R A 08mib ey vU4 1!
)&100/&( {rfa4 ﬁ?“gf?g‘ﬁfﬁ*‘?) %?g/&lrsr&le?ga%@%%% - f'le%r#rr& () -

109% | F 10%m(rr& () 1c 7v10%1( & () - @
I)&l%/a(n&iglf%@k[a)eﬁ%l Iz&lg%?({m Wé@%ﬁp 'DbA4 110m(m 94O0%EE& ()- &10%

& ()-f K #H810%*& ()-f cj 10%&() @|o 10%>*|&'()-10n(rrfL0rr(er=Z|[:A4
110m, 10%R®*& ()- @QO%@$@ ()- @QO%UWE ()- 1@0%&&() @0% 0* & () -

] H9 AR v Ah bt s SRRERIRT N W et 10 iectbd By P& O
chloro and bromo, or _
IT) pheny! substituted with
a) at least one n-propyl; or
b) at least one methyi and at least one halogen selected from chloro and bromo; or

10 ¢) at least three halogens selected from fluoro, bromo and chloro;

E is a bond, -CH,- or —CO-;
L is a bond, ~CH,-, -CHR" or -NR*;

R is methyl, acetyl or _—COR";
R” is morpholiny! or propionamido;
15 R% and R’ are both hydrogen; and
R¥and R® are independently hydrogen or methyl.

9. The use according to claim 6-8, wherein the compound is selected from the
group of:

N-(5-Acetyl-4,5,6,7-tetrahydrof 1,3 Jthiazolof 5,4-c]pyridin-2-y1)-3-chloro-2-

20 methylbenzenesulfonamide;
| 2,4-dichloro-6-methyl-N-(5,6,6-trimethyl-4,5,6,7-tetrahydro{ 1,3 Jthiazolo[5,4-

clpyridin-2-yhbenzenesulfonamide;

2 4-dichloro-6-methyl-N-[5-{(4-morpholinylcarbonyl)-4,5,6,7-

tetrahy&ro[l 3}thiazolo[5,4-c]pyridin-2-yl]benzenesulfonamide;
25 2,4-Dichloro-6-methyl-N-(4,5,6 '?—tetrahydro—l 3-benzothiazol-2-

yhbenzenesulfonamide;

4-Bromo-N-(5,6-dihydro-4H-cyclopenta[d][1,3]thiazol-2-y1)-2,5-

difluorobenzenesulfonarmide;

2,3 ,4-Trichloro-N-(35,6-dihydro-4H-cyclopentafd]{ 1, 3]thlazol-2-

30  ylbenzenesulfonamide;
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10. A pharmaceutical composition comprising at least one compound according to

anyone of clarms (-3, and a pharmaceutically acceptable carrier.




