-1 - AMINOTETRAHYDROINDAZOLOACETIC ACIDS The present disclosure relates to novel
aminotetrahydroindazoloacetic acids, their manufacture, pharmaceutical compositions containing them
and their use as CRTH2 antagonists. Prostaglandin D2 (PGD2) is the major prostanoid produced by
activated mast cells and has been implicated in the pathogenesis of allergic diseases such as allergic
asthma and atopic dermatitis. Chemoattractant Receptor-homologous molecule expressed on T-helper
type cells (CRTH2) is one of the prostaglandin D2 receptors and is expressed on the effector cells
involved in allergic inflammation such as T helper type 2 (Th2) cells, eosinophils, and basophils
(Nagata at aL, FEBS Lett 459: 195-199, 1999). It has been shown to mediate PGD2-stimulated
chemotaxis of Th2 cells, eosinophils, and basophils (Hirai at al., J Exp Med 193: 255-261, 2001).
Moreover, CRTH2 mediates the respiratory burst and degranulation of eosinophils (Gervais at al., J
Allergy Clin Immune! 108/98RN08E, RO Hidutes ottfeRdiofbioRflammatory cytokines in Th2
cells (Xue at a/., J Immune! 175: 6531-6536), and enhances the release of histamine from basophils
(Yoshimura-Uchiyama at al., Clin Exp Allergy 34:1283-1290). Sequence variants of the gene encoding
CRTH2, which differentially influence its mMRNA stahility, are shown , ' with asthma
(Huang af &® PRRSEIIVIBREHHEE 13258900867 2590% ?%@Veggg %%%é%%%%%%gfg%ﬁ T cells
expressing,5RTEHR havealsmbesttabretatesitivits severinnes BespiabMRiHHRE €dSMI Hial., Eur J
Immune/ 30, 2972-2979, 2000). These findings suggest that CRTH2 plays a proinflammatorY role in
allergic di@@ék%%@." erefore, antagonists of CRTH2 are believed to be useful for treating disorders
such as asthma, allergic inflammation, COPD, allergic rhinitis, and atopic dermatitis. - 2 - The
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provided ascaripexpressfornulelcTiacses pellrvolvad iR REREIRRUNY Bd&eftable salt or ester
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carbon or ﬁﬁl’%@@%v@ﬁg%é%%i%%g %r?oo”éer tﬁi‘%nl E)%;ér{ilﬂt{;l%&r%%o%en isJc unsubstituted; R' is
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of proinflammatory cytokines in Th2 celis (Xue et al., J immunol 17&: 6531-6536),

and enhances the reisase of histamine from pasophils (Yoshimura-Uchiyama et al.,
Clir Exp Allergy 34:1283-1290). Seguence variants of the gene encoding CRTHZ,
which differentially influence its mRNA stability, are shown to be associated with
asthma {Huang et al., Hum Mol Genet 43, 26912697, 2004). increased numbers of
circulating T celis expressing CRTH2 have also been correlated with severity of
atopic dermatitis (Cosmi ef al., Eur J Immunol 30, 2972-2979, 2000). These findings
suggest that CRTHZ plays a proinflammatory role in aliergic diseases. Therefore,
antagonists of CRTH2 are believed 1o he useful for treating disorders such as

asthma, aliergic inflammation, COPD, allergic rhinitis, and atopic dermatitis.



R4 and R5 are bonded to the ring containing W by substitution of a hydrogen atom of a ring carbon
atom; and R4 and R5, independently of each other, are selected from the group consisting of: (1)
hydrogen; (2) hydroxyl; (3) halogen; (4) nitro, (5) cyano; (6) lower alkyl optionally substituted by
halogen; (7) lower alkoxy optionally substituted by halogen; (8) lower cycloalkoxy; (9) lower
heterocycloalkyloxy; (10) lower alkanoyl; (11) carbamoyl, lower alkylaminocarbonyl, or lower
dialkylaminocarbonyl; (12) lower alkylcarbonylamitio; (13) lower alkylsulfanyl or lower
cycloalkylsulfanyl (14) lower alkylsulfinyl or lower cycloalkylsulfinyt; (15) lower alkylsulfonyl or lower
cycloalkylsulfonyl; and (16) trimethylsityl; and nis 1 or 2. - 2b - In a second aspect, there is provided a
compound GTates fleftiss pe e SeRECeSMIB i e G eRiy €8 b ik Bf -
{(R)4-[4-(2-Chloro-phenoxy)-benzenesulfonylarnino]-4,5,6,7-tetrahydroindazol-1-y1}-acetic acid;
[(R)-4-(Biphenyl-4-sulfonylamino)-4,5,6,7-tetrahydro-indazol-1-yll-acetic acid,
[4-(4-Phenoxy-benzenesulfonylamino)4,5,6,7-tetrahydro-indazef-1-y1)-acetic acid;
[4-(3-Phenoxy-benzenesulfonylamino)-4,5,6,7-tetrahydro-indazol-1-y gacetic acid;
3-[4-(Biphenyl-4-sulfonylamino)-4,5,6,7-tetrahydro-inclazol-X-yl-ptopionic acid;
{4-[5-Bromo-6-(4-chloro-phenoxy)-pyridine-3-sulfonylaminoké,5,6,7- tetrahydro-indazol-1-y1}-acetic
acid; (4[S-Bromo-6-(4-f|uoro-phenoxy)-pyrid'zne- “Sulfor
tetrahydro-indazol-1-y1}-acetic acid; R P
{4[5-Bromo-6-(3-chioro-phenoxy)-pyridine-3-sulfonyia
acid; {4-[5-Bromo-6-(4-cyano-phenoxy)-pyrizgnine-3-s
tetrahydro-indazol-1-y1)-acetic acid; \“N’/
{4-[5-Bromo-6-(4-methanesuIfonyi-phenoxy)-pyidine-%-sulfonylaminoi4,5,6,7-tetrahydro-indazol-l-yl)-
acetic acid; [4-(5-Bromo-6-p-tolyloxy-pyrjdine-3-stfonylamino)-4,5,6,7-tetrahydro-indazol1-A-acetic
jdine-3-sulfonylamino)-4,5,6,7-

tetrahydro-indazol-1-y1}-aceticiggid; N -
{(R)-4-[5-Bromo-6-(4-chloro-phen - eﬂiqe-S-suIfonylarnin01-4,5,6,7-
tetrahydro-indazol-1-y1}-acetic acigy - 2c - 27 E
{(R)-415-Bromo-6-(2-chloro-phenOxyhpyridine-3-sulfonylamino]-4,5,6,7- tetrahydro-indazol-1-yll-acetic
acid; {4[S-Bromo-6-(34-difluoro-phenoxy)-pyridine-3-sulfonylamino)-4,5.6,7-

tetrahydro-indazoi-l. % fe.Acidl -« htable salts and esters thereof, wherein Q, W, X, R'-R
34(R)-445-§’P§ R?é[}é %%% NENoXy)-p ridine-3-sulfonylaminol-4.5.6.7- .
tetrahydro-hsrdéﬁm-wffﬁﬁ@ﬁﬁoﬁi% %’;adeg description and claime. In gddition, the presen

disclosure relates to methods of manufacturing and using the compounds of formuia |

as well as pharmaceutical compositions containing such compounds. The

compounds of formula | are antagonists at the CRTH2 receptor and may be useful in

treating diseases and disorders associated with that receptor such as asthma.

tn a first aspect, there is provided a compound of formuia i
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34(R)-415-Bromo-6-(4-chloro-phenoxy)-pyridine-3-sulf3nyl8min0i-4,5,6,7-
teirahydro-indazol-1-yll-propionic acid;
{416-(4-Chloro-phenoxy)-5-methyl-pyridine-3-stlféylamino)-4,5,6.7- tetrahydro-indazol-1-y1}-acetic
acid; {446-(4-Fluoro-phenoxy)-pyridine-3-sulfonylamino1-4,5,6,7-tetrahydro-indazol1-yll-acetic acid;
{(R)-443-ChIdRotaeRse HFihoRG AR L RO RS Ia NI RA 57 % 8trahy dro-indazol-1-y 1}-acetic
acid; {4-[4-(3-Chldro-phenoxy)-benzenesulfonylamino]-4,5,6,7-tetrahydro-indazol-1- y1}-acetic acid,;

{4-[4-(4-Chlorg-phenoxy)-benzenesulfonylamino]-4,5,6,7-tetrahydro-indazol-1- y1}-acetic acid;
[4-(3-Phenox3;§§tﬁfﬁir g&%ﬂ@l%&’ﬁ%n@éﬁ#@%&%ﬁ?ﬁo -f,%,%f‘g-%%t?g#‘y%r%?ﬁd%?z%%f—lg -gsbg%fc acid;
{(R)-4-12-Chlerrti{Zichiiro-pidnogey) dienz ehe 3atoriylamhimd)+a,5,6,7- tetrahydro-indazol-1-yll-acetic
acid; {(R)-4-p-Chloro-5-fluoro-4-(4-fluoro-phenoxy)-benzenesulfonylaminol-4,5,6,7- ,
tetrahydro-indazol-1-y1}-acetic acid, ' ) _ ,
3-{(R)-443-cr%?@-ﬁavffz-f@ﬁﬁ%ww)Wﬁfﬁéglﬁf&ﬁﬁa@ﬁmwa@?@ﬁ@ RS0
-yll-propionic agigh (R 4v0<BHpmg:t-(fehinregphenaxy)ipyridiae:3-sulfonylj-methyl-amino}-
4,5,6,7-tetrahydro-indazol-1-y1)-acetic acid,;
UR)-4-{[5-Bro?rgo-6-(2-chIoro-phenoxy)-pyridine-3-suIfonyll-methyl-amino}-
4,5,6,7-tetrahifdrie-mdazadl ey Ipaitetic acid;
((R)-4-{[5-Bromo-6-(3,5-dichlom-phenoxy)-pyridine-3-sulfonylhnmethyl-amino}-
4,5,6,7-tetrah Qro-indQZOI-l-yl)-acetic acid; -2d- o .
UR)-4-0-Bron%o-@f@,ﬁ-(ﬂ%Pﬂﬁ%ﬁ"e‘%@?&%fﬂﬂﬂiHF?T@@@%@I@@YLFH?@W%%%(%hydmge” atom af
4,5,6,7-tetrahydteqingazal-atyi)-aeetivand; R°, independently of each other, are selected from
((R)-4-{[5-Bromo-6-(2,5-dichlaro-phenoxy)-pyridine-3-sultonylj-methyl-arnino}-
4,5,6,7-tetrah&ﬁc?—ﬁé‘é%%gpiigy?ﬂga%%étic acid, '
aR)-4-{[5-Bromo-6-(Z-ch¥isrodEfluoro-phenoxyhpyridine-3-sulfonylpmethylamino}-4,5,6, 7-tetrahydro-in
dazol-1-y1)-acetic a@qhggéegﬁ{{S-Bromo-G-(Z,4-difluoro-phenoxyhpyridine-3-suIfonyll-methyl-amino}-
4,5.6,7-tetrahydro-indazol--1-ylhacetic acid; _ .
((R)-44[5-Bromo-6-(ScIWes-piEh3RiR5 i RELs LS RAHTRERE R A o)-
4,5,6,7-tetrahydro-indazskdr-yiraceksiamitionally substitufed by lower alky!;
aR)-4-{[5-Bromo-6-(4-chloro-2-fluoro-phenoxy)pyridine-3-sulfonyl]-methylaminol-4,5,6,7-tetrahydro-ind
azol-1-yl)-acetic acid; ((R)-4-{[5-Bromo-6-(4-chloro-34luoro-phenoxy)
pyridine-3-sulRSrankifatnd aentek4cs ioerirarapyaioiaddzo) syaiBdistoceidydrogen atom of
((R)-4-{[5-Bromp-G-(4rsapaeu: RRNEXwhB Y ing=3ssHiemyy Sl 8RN Okre selected from
4,5,6,7-tetrahydro-indazol-1-y1)-acetic acid;
((R)-4-{[5-Brﬁﬁ@,—@ﬁﬁﬁgﬁ’-ﬁfgﬁ%&wpyrlldine-3-suIfonylj-methyl-amino}-
4,5,6,7-tetrahydro-indazett-ythacetic acid,
UR)-4-{[5-Bromo-6-((éé-quo IQ-Z};{,nethoxy-phenoxy)-pyridine-B-suIfonylpmethylamino}-4,5,6,7-tetrahydro-
indazol-1-y1)-acetic aéiW (%-4-0-Bromo-6-(4-cyanc-phenoxy)pyridine-3-suIfonyll-methyl-amino)--
4,5,6,7-tetrahydro-indaz6liogm)-acetic acid;
((R)-4-{[6-(4-ChIoro-meﬁ@gy)-&isopropyI-pyridine-3-suIfonyl)-methyl-amino}-
4,5,6,7-tetrahydro-indazol-1-ylhacetic acid,; ‘
((R)-4-0-(4-Chloro-paS&PP5-(1-methyl-cyclopropylhpyridine-3-sulfony1Jmethyl-amino}-4,5,6,7-tetrah
ydro-indazol-1-y1)-a@gtiovesicsigetnilcarainelLsSitiédatraiyidrehindazol-1-y1)-acetic acid;
((R)-4-{[3-Chloro-4-(3-c - - - -amino}- '
4,5,6,7-tetrahydro-in%gglﬁ%?yﬂgsgg;%% gﬁ%%g%&%@&%yﬁ%m&ﬁ’
 ((R)-4-{[3-Chloro-4- (B chsrs-prépakgkBenzenesulfonyli-methyl-amino}-
4,5,6,7-tetrahydro-in@azakdr yb=neelieiasityioxy,
(10) lower alkanoy!;

(11) carbamoyi, lower alkyiaminocarbonyl, or lower dialkviaminocarbonyt;
{(12) lower alkyicarbonylaming;

{13) lower alkyésutfényl or lower cyctoalkylsulfany!

(14) lower alkyisulfiny! or lower cycioalkylsutfiny!;

(15) iower alkylsuifony! or lower cyclioalkyisulfonyi; and

(18} rimethylsilyi; and
nis 1or2 '



- 2e - aR)-4-{[2-Chloro-4-(4-chloro-phenoxy)-benzenesulfonA-methyl-amino}-
4,5,6,7-tetrahydro-indazol-1-yl)-acetic acid;
((R)-4-{[4-(4-Chloro-phenoxy)-3-trifluoromethyl-benzenesultonylpmethylamino}-4,5,6,7-tetrahydro-inda
zol-1-y1)-acetic acid; ((R)-4-{[3-Chloro-4-(2,4-dichloro-phenoxy)-benzenesulfonylpmethyl-amino}-
4,5,6,7-tetrahydro-indazol-1-y1)-acetic acid;
((R)-4-{14-(4-tert-Butyl-phe.noxy)-3-chIoro-benz"en@%uﬁonyli-methyi-am no}-
4,5,6.7-tetrahydro-indazol-1-y1)-acetic acid,;

((R)-4-{[2-ChlorQ:4-(2,4:di re-phe; -henz fonyl hyl-amino}-
4,5,6,7-tetﬁ’ﬁ]%%ﬁéﬁfﬁﬁ%lﬁﬁé?c%@ge e %%%ouﬁ/op (r)]?%ey %rst aspect selected from
((R)-4-{[2-ChRiOEIHR SYIsI8¥6 4N uoro-phenoxy)-benzenesulfonyli-methylamino}-4,5,6, 7-tetrahydro-inda
zol-1-yl)-aceti id;.UR)-4-([2-Chloro-4-(2-chloro-phenoxy)-benzenesulfonyl]-methyl-amino}-
4’5’6,¥_t)etre{f{%%%f_%ﬁ@é?gipi@g@ﬁgﬁggﬁ%}—gé@anesué%nyiama}r{t)o]uzl,5,61?mtetr‘ah¥dr]o~ Y }
(OR)-4-{[3-Clulaxol-4-(A}-eblaio-&=ftoro-phenoxy)-benzenesulfonyl]-methylamino}-4,5,6,7-tetrahydro-in
S L )
{(R)-4-[(3-CHidto-gHatichs/ BenzeHERuMNamy N P rdethi Zamirm 8 5.6 Ja Astrahiydrmseiindazol-1-yll-acetic
acid; ((R)-4&dig-Chloro-4-(4-fluoro-phenoxy)-benzenesulfony1]-methyl-amino)--

4,5,6,7-tetg%1(yg$"r -indazol-1-y1)-acetic acid; , )

{(R)-4-[(3-ChToTo-A P 8K SR AR ER5HRRRURBH) - fetyi @i sitirzesiatiyarstindazol-1-y1}-acetic
acid; ((R)-4atj8-Chloro-4-(2-chloro

4-fluoro-phenaxy- € - inp}-4.5 6, 7-tetrahydro-ingdazol-1-y1)-acetic acid;
((R)-4-{[3-C%h Q)r%%% _(4§_i f?u%%%%%@@%%ﬁ%%%ﬁh n’“8§'“%a¥°("* "qﬂm@'o*’“c
ulfonstmetrﬁﬁéjminc}-4,5,6,7-tetrahydro-indazol-l-yl)-acetic acid,
UR)-4-{[3-Ghi®éiRodlarerioneindrrhonppbenzangsisipnviaethylamino}-4,5.6,7-tetrahydro-ind
azol-l-yl)-ag%i}c Ciacid' ?(éR {4' [?gChlo_ro-4¢ 2,4-dimethyl-phenoxy)-benzenesulfonyl1]-methyl-amino}-
4,5,6,7-tetr FY 1Y GESRERRRC - 2f -
((R)-4-1[3-GhiorBrd(w-Chlbrb2-metimxyxphe ik bR sagnesiiany Lk pethylamino}-4,5,6,7-tetrahydro-
'ndaml'll]caam&@%ézol-’l-yf}-—acetic acid: _ ,
((R)-4-{[3-Chlora-4-(4-chloro-3-fluoro-phenoxy)-benzenesulfonyll-methylamino}-4,5,6,7-tetrahydro-inda
zol-1-y1)-atstie BRI YR 4R enRiienes) Bditinsmiphénoxipoentdreifonyl]. methyl-amino)-
4,5,6,7-tetrahydrpsindazerd-yl)ipaetieagity:

((R)4-{{4-(4- 0-ph -3-chlgro-benzenesulfonyl)-methyl-amino}-

4.56.1- 0 DO O V) O BV Sine SEOr B o145, 7-
((R)-4-{[3-Criigieandrg3rsiiorb Uifiiensishatidxy)-benzenesulfonyli-methylamino}-4,5,6,7-tetrahydro-inda
zol-1-y1)- i 1o TR 5 T -
((R)-4-{[3ﬁ§§sﬁgﬁ%éfhgﬁégﬁﬁgﬁﬁﬁo?uyen‘{’ohxeyri?ﬁé’%%ﬂgénﬁfgn%@rﬁé’ﬁw”;}lg?ﬁ“ino}-4,5,6,7-tetrahydro-i
ndazol-1-y 1)< SRR 4g78IC nibracis: @A xy-benzenesulfonyl)-methyl-amino]-4,5,6,7-
tetrahydro{MéBJbﬂxwélﬁ}-;amsavi@;yridéne-B—suifonylamino)~4,5,6,7—tetrahydro-indazoi»
((R)-4-{[4-(fl_—ﬁ,(_§%lm§87phenoxy)-3-ch|oro-benzenesuIfonyII-methyl-amino}-

4,5,6,7-tetra§7 ro-indazol-1-y1)-acetic acid; ((R)-4-{p-Chloro-4 (4
trifluorometfoRyEpPBAcKY-BEhsassiforpiienethy o4 56fbematiydra-hadzol-1-y1)-acetic
acid; ((R)-4effariyblerpriafisioropd-(-duorRghenoxy)-benzenesulfonylpmethyl- .

amino}-4,5&%g_2{e[g dro-in?azol-l-yl -acetic acid; _ )
((R)-4-{[5-CRIGTO 2 HBPS-A-(4- RS PRERGRY - BEHD Bk S RIBIAY]-4. 5.8.7-
amino}-4, 3@ tednadnahoe indadeddetid eaicetic acid,;
((R)-4-{[3-Chloro-4-(4-methoxy-phenoxy)-benzenesulfonyr]-methyl-amino}-
4,5,6,7-tetrahydro-indazol-1-y1)-acetic acid,;
((R)-4-{13-Chloro-4-(2,4-difluoro-phenoxy)-benzenesulfonyli-methyl-amino}-
4,5,6,7-tetrahydro-indazol-1-y1)-acetic acid,;
((R)-4-{[3-Chloro-4-(2,6-difluoro-phenoxy)-benzenesulfonyl]-methyl-amino}-
4,5,6,7-tetrahydro-indazol-1-y1)-acetic acid;
((R)-4-{[3-Chloro-4-(4-cyano-phenoxy)-benzenesulfonyll-methyl-amino}-
4,5,6,74etrahydro-indazol-1-yl)-acetic acid;
((R)-4-{[4-(4-Fluoro-phenoxy)-3-methyl-benzenesulfonylj-methyl-amino}-
4,5,6,7-tetrahydro-indazol-1-y1)-acetic acid; - 2g -
((R)-4-{14-(4-Carbamoyl-phenoxy)-3-chloro-benzenesulfonyll-methykamino}-
4,5,6,7-tetrahydro-indazol-1-y1)-acetic acid,;
((R)-4-{13-Chloro-4-(2-fluoro-phenoxy)-benzenesulfony1J-methyl-amino}-
4,5,6,7-tetrahydro-indazol-1-y1)-acetic acid,;

((RY-A-n-Chlaro-A-(A-fliiaro-2-maethvli-nhenovv \-henzeneaciilfonvinmethviaminol-4 5 A 7-tetrahvdro-indaz



[4-(3r-Trifluoromethoxy-bipheny1-4-sulfonylamino)-4.5,6,7-tetrahydro-indazol1-y11-acetic acid;
[4-(3'-Chloro-4'-fluoro-bipheny1-4-sulfonytam no)-4,5,6,7-tetrahydro-indazol-1- y1]-acetic acid;
[4-(5-Trifluoromethyl-bipheny1-3-sulfonylamino)-4,5,6,7-tetrahydro-indazol-1- y1]-acetic acid;
[4-(Z-Thfluoromethyl-bipheny1-4-sulfonylamino)-4,5,6,7-tetrahydro-indazol-1- yl]-acetic acid;
[4-(3'.5'-Dimethyl-bipheny1-4-suifonylam no)-4.5,6,7-tetrahydro-indazol-1 -yl]- acetic acid;
[4-(3-Hydroxy-bipheny1-4-sulfonylamino )-4,5,6,7-t%¥rahydro-indazol-l_-yll- acetic acid;
[4-(3t-Ethoxy-bipheny1-4-sulfonyla mino)-4,5,6,7-tetrahydro-indazol-1-y1)-acetic acid,
[4-(3'-isopropoxy-biphenyd:4-suifonylaming)-4,5.6,7-tetrahydro-indazoi-1 acetic acid;
[4-(31-Acetyl-biphgﬁliisulﬂh&z%%&%%gt}%{]etfr}gﬁ?a'rr éiﬁﬁé’&h’ ORIREARR oS- 7
[4-(3"-Nitro-biphen{alALs@eriyiaFinG )i 58 fictetisghydro-indazol-1 -A-acetic acid;
[4-(3',5r-Bis-trifluoranethyiriipbenyl AnsuHonyaming)-4,5.6, .-tei roindazol-1-y1]-acetic acid;
[(R)-4-(3'-Trif|uoropftlgl(—é)iphe 1-4-sulfon ?ﬁminméﬂﬁ,?-tetriaﬁrq|%dr3§§-%1$1§%cetic, acid; - 21
- [(R)-4-(3"-Trimethy S ﬁﬂfb?%ﬂ%ﬂ%ﬁ?@ﬁ?léﬁﬁiho)-4,5,6,7-tetrahydroindazo|-l -A-acetic acid;
&Rg-4-gs‘-|soprhopwﬁmﬁﬁﬁ?mmmm;a@ﬁé@%ﬁyﬁmﬂ@ﬁ%gﬁ;é%ﬂadﬁm%{%gljgﬁ_ |

R)-4-(31-Methangs, i-hipheny1-4-sulfon aminos)_-4,5,6,7-tetra ydroindazoi-1-ylp-acetic acid;
[(R)-4-(31--Methanesul myl-biphegy}ﬁ&#%g%ﬁg?n%% -4,5,6,7-tetrahydroindazol-1-ylp-acetic acid;
(R)-3-[4-(bipheny 134 Suifoliyfaipie s siotetramydyinmabhd- - Eufioptams apids, 6. 7-
3-1(R)-4-(31-Triflumg~gn@(§hylmggpylyﬁ:@tg Sylam-po)-4.5,6,7-tetrahydroindazol-1-y1]-propionic acid;
{(R)-41Methyl-(3'-%ré5§i%l;| r(e%[aetké}ll- [ hen}g- -sulfonyl)-amino)-4,5,6,7- tetrahydro-indazol-1-y1)--acetic
acid; 3-{(R)-4-[MethyL{S T tHIGrBRER bR - Eirmyhs aFameprmis 8 #.5.6.7-
tetrahydro-indazoksrgliysprapisam-deid-acetic acid;

R)-4-[(4c-Fluorosa-trifluarpmethyl-hi -3-5ulfOnyl)-methyl-aming)-4,5.6,7-
g}tr)ahy[cgro-indazoﬁ-&ﬁqm}&:ﬂa%etic a—Eﬁ%ﬂ?WBW’%XJruén?e%»su#emam,%oﬁ kK -tetrahydro-indazol-
((R)-4-{[3-(4-Chlorb ¥t Rfis afdihy 1)-5-trifluoromethyl-benzenesulfonyli-methyl
amino}-4,5,6.7-tetf@ysle-DeRzels Ly bhagsLisrasbky -benzenes ufonyia inol-4 88,7 .
((R)-4-{Methy1-1%équue e-4- uIfon'xjdES-trlfluoromethyl-benzenesurm)ny1a inof-4.5,6,7-tetrahydro-in

dazol-1-y1)-acetic AGiYdro-indazol-1-vi}-acetic acid;

3-((R)-4-{[3-(4-Flusrb-idrizenesulienyk) Boeiforendtngibenzenesuiondirsabamingd:4.5.6,7-tetra
hydro-indazoI-1-y%{)f:_ggg9[pgg§c§cid;
3-((R)-4-{[3-(4-Chloro-benzenesulfony1)-5-trifluoromethyl-benzenesulfonyljmethyl-amino}-4,5,6,7-tetra
hydro-indazol- 1_y{f1)—16~f-&4p-@mer§cq>@§noxy)ubenzeﬂasuffmyla mino}-4,5,8,7 -tetrahydro-indazol-1-
3-((R)-4-{[3-(4-Methaxyiheanzienesulfony1)-5-trifiuoromethyl-benzenesulfonylpmethyl-amino}-4,5.6,7-tet

rahydro-indazol-1-y1)-propionic.acid: and _ _ .
3-((R)-4-{Methyli %’ggdll?é%neg‘gl)fguﬁorﬁ%/%%??ﬁ;%i%%ﬁ?ﬁ%f%}%@mR)\fﬁl\ﬁﬁiﬁ‘é?izﬁ}g}Gi,rﬁl“tetrahydro-ind
azol-1-yl)-propionifciaerd-* tiisewhis asplict, there is provided a pharmaceutically acceptable salt of a
compound as defifed4nthe-sseend-aspect. i a fourtt there is provided a pharmaceutically
acceptable ester of a @é&gound ag defined ﬁth&%&%ﬁ%&%&@% R%l’lsi ;H%Jé’ggc?:?here Is provided a
pharmaceutical c%ﬁ i W@&?%?kﬂﬁ %Cﬂji@réﬁglﬂtically effective amount of a compound as defined

above and a phaftfiace[iCillgracseptable qarfies-droasigh aspect thelBiis PEVideda:compound as
defined above fogé{%@ﬁr&hﬁ?apz%y_@ @gtiygt%uggt inces. In a seventh aspect, there’is provided a
compound as defined above for use erapeutic active substances for the treatment and/or
prophylaxis of distH&es trédealcti-ERNlrorebeptors) artagemisuitoraieeight) aspasy-there is provided

the use of a comparrg s sedingsl akpvsrfordhe piggaration of medicaments for the therapeutic and/or
prophylactic trea@g{ ‘% 'sease%t eatable by a CRTH2 receptors antagonist. Unless otherwise
ing

indicated, the fol JEpECRIT RIS SR BRPREES IS IiF iRe- desdiptibnragiacianisare defined as
follows: The ternt: rdiétptrafersderaisatorm di-geetip efighemically bonded atoms that is attached to

another atom or melecuie fy. pne.o MS@*—EFQF | honds thereh g)rm' art of a molecule. For

example, the varggg’lesml- R5 of f_o(rmula | refer t§xr¥1o"ijéﬁgs'r%%a§t g(fj Oﬁygg%gg%'ﬂ%'%%}fe structure of

formula | by a cobraént HiRYdre-indazol-1-yl)-acetic acid;
((R’)m4-{[5-8romo-6-(3,S-dichloro—phenoxy)wpyrid;’ne%suiﬁ:nyl}~methyl»amino}—
4,5?6,7’-tetra_hydro~indazoi—? -yli-acetic acid;




WO 2010/006944PCT/EP2009/058477 - 3 - is replaced by another substituent or moiety. For example,
the term "lower alkyl substituted by halogen" refers to the fact that one or more hydrogen atoms of a
lower alkyl (as defined below) is replaced by one or more halogen moieties (i.e, trifluoromethyl,
difluoromethyl, fluoromethyl, chloromethyl, etc.). Similarly, the term 5 "lower cycloalkyl substituted by
lower alkyl" refers to the fact that one or more hydrogen atoms of a lower cycloalkyl (as defined below)
is replaced by one or more lower alkyls (i.e, 1-methddlcyclopropyl, 1-ethyl-cyclopropyl, etc.). The term
"optionally substituted" refers to the fact that one or more hydrogen atoms 10 of a moiety (with one or

more hydrogen atoms) £af.| t does, not necessarily have to be, substituted with another
substituent. The tgrgﬁ}) ";{%/m%sg%gfn é.ﬁék’g i‘é%ﬁa QWA Bretiriad-crelinvsamiaged
hydrocarbon moiet§-RdvintETabyeoocadsonsteylis: datjpasticijlar embodiments the IS alkyl has 1 to 10

carbon atoms. The - ! lety having 1 tg 7 carbon atoms. In particular
embodiments the I%@?ﬁ%ﬁéﬁ%@?ﬁo@%ﬁ%&gﬁ@rﬁ%hﬁg%%ﬁgﬁ béﬁfé&ﬁgl‘” ] "Hiﬁmmt%%g lower
alkyl has 1 to 3 car id @E’%‘?HE%%ZBHG\W&?Q@t'élﬁﬁﬁimclude methyl, ethyl, propyl, isopropyl,
butyl, isobutyl, secé&aleﬁﬁﬂemabaﬁxlz?&h@ﬂ@rmiﬂgwpﬁgﬁ@@}g}gyr@pg%tgﬁgwg%gg or partly
unsaturated non-a%}%@%{g@%@éﬁl Ling. r%%&etx _aan% 3 to 7 carbon atoms bonde ?/ogether to
form a ring structure. Examples of cyclbalkyls idlide’ byRsHroRsE cyclobutyl, cyclopentyl, 25
cyclohexyl and cyd(ﬁ?‘)éb‘iﬁ“&%@ﬁn@ﬁétﬁﬂ@ammﬁEefexsf)tpyﬂn‘mgexl,sgxﬁg?m@étﬁyltghmcﬁhe term

"lower heterocycloal@d:’*;r%&%@ﬁ,ﬁ&gg&gqﬂ@ﬁ_g@@%lﬁ@@turated non-30 aromatic ring moiety having
3 to 7 ring atoms %&g)d%gr ether to form a rirégp'/structure Wherein one, two or three of the ring atoms
il thet

is a heteroatom w TBIB10060RHP B RPAC0DNIB8A 7Y S U e Tdinaising-dngraipms are
carbon atoms. Exdrples-sitemerhateroeycloaliadsiackede piperidinyl, piperazinyl, pyrrolidinyl and
tetrahydropyran-4-ylThe-derm “lower alkoxy" refers to the moiety -0-R, wherein R is lower alkyl as 5
defined previously‘yE;(arﬁéleeé&r{k%wgﬁ é’lﬁ?&'é ‘rg“nefilije%rg RN rRtitg Semvifenviprspoy, isopropoxy,
n-butoxy, isobutox§TEEE-Fitdley-irithtaidbrinsiazol- Ty taraidlower cycloalkoxy” refers to the moiety
-0-R, wherein R is(gRonvasgysiaaikylas-definedipreviously. Examples of lower cycloalkoxy moieties

‘ R R e e

. I
include 10 cyclopropoxy, cyclohutoxy, cyclopentoxy, ' IRy
heterocycloalkylofﬁ [Pe#%f%%gs t?’geﬁﬁ%'fé' Rl afHeraih-Rertia Rsider heterocycloalkyl as defined above.

An example of a |WOMW@EWB{I&I&M@FM@H%&%U[%Sl,'ﬁl @[ﬂpg%%% alkanoy!"
refers to the moiea{s,@@)ﬁ&réﬁpﬁfgjﬁ%%%%il_civ_vq hallgq as dgefined previously. An example of a lower
‘The ylsu fe}ln{/?p

alkanoyl is acetyl.  The term "lower a feterat8 the moiety -S-R, wherein R is lower alkyl as
20 defined previolihy:- EXARFRECOR iwbtoatkplsefanyleincliedmsethyisfaphAngetaylsulfanyl. The
term "lower cycloaligytsulianghyefensdahempielswm-B.uherein R is lower cycloalkyl as defined
previously. Examples of Jower cycloalkylsulfanyls include éyclopropy'ls_ulfanyl, cyclobutylsulfanyl and
cyclopentylsulfanﬁ%;S 'f‘hg e gﬁ%ﬁﬁﬂ@%ﬂﬂﬁww@f@@fﬁ’Mé?dﬁi@ﬂ?%@)@? WhiewgdinyR is lower

eterm™lo
alkyl as defined prEViRisfy> Exanssiesyofdeiveaadkylsulfimdgdnelisde methylsulfinyl and ethylsulfinyl. 30

The term "I iety -S(0)-R, wherein R is | loalkyl
deft niérﬁreiﬁi;fg%’iﬂ%%??ﬁoﬁﬁ ety ACIRRSAY R €yt ERITYT egetobuty ey

and cyclopentyls §1/ “EetyrissrscaikylS @RS ariters to the moiety -S(0)22R, wherein R is

lower alkyl as deﬁﬁ-‘é)délp{@diéusIyo@gﬁ@@@%@w;@ﬂwjéy}fgﬁgl%iggl,tbdz%}fr_ﬁ%}}('lggéf%wi and

ethyisulfony! 5 TheJqrs,Jowe sycloalkyisulfonyT refers to'the moiety -5(0j2-, whereih i is lover
((R}%-{[6~(4—ChIoro-phenoxy)—ﬁ-{ 1 -metnyl-cyclopropyl}-pyrid ine-3-sulfonyi]-
methyl-amino}-4,5,6,7-tetrahydro-indazol-1 -yl)-acetiic acid: '
((R}A—{[&Chioro@-&—chlorc}—phenny)~banzenesulfony[]—methy!-amino}—
4,5,8,7-tetrahydro-indazol-1 -yl )-acetic acid:
((R}%—{{S—ChIoro~4~(3—chloro—pheﬁoxy)—benzenesuifonyl}—methyi~amino}-
4,5,6.7tetrahydro-indazol-1-yi -acetic acid:
((R)—4~{[3-Chéoro—4-(4-chioro«phenoxy)—benzenesulfony%]—methyl~amino}~
4,5.8.7-tetrahydro-indazoi-1-yl)-acetic acid;



cycloalkyl as defined previously. Examples of lower cycloalkyisulfonyls include cyclopropylsulfonyl,
cyclobutylsulfonyl and cyclopentylsulfonyl. 10 The term "lower alkylamino” refers to the moiety
-N(H)(R), wherein R is lower alkyl as defined previously. An example of a lower alkylamino is
methylamino. The term "lower dialkylamino" refers to the moiety -N(R)(R'), wherein R and R are lower
alkyl as defined previously. An example of a lower dialkylamino is 15 dimethylamino. The term
"carbamoyl " refers to the moiety -0(0)-NH2. The tegm “lower alkylaminocarbonyl "refers to the moiety
-0(0)-N(H)(R), wherein R 70 is lower alkyl as defined previously. An example of a lower

alkylaminocarbon @mq[@;@gm@o&g&b&%}?‘fg}%pﬁg@);;ggw(%ﬁ%gg@gr@w_mg@r%an%; Drr:ﬁfers. to the

moiety -0(0)-N(R)( g wherein R and R" are lower alkyl as ous n example of a lower
25 dialkylaminocafbriyl iEERREHGHRTOEAORFSRERFM "lower alkylcarbonyiamino "refers to the
moiety -N(H)-O(O)-Rﬁ?wmg[rzem&Hﬁdmgﬁfeaidiwﬁsfﬁﬁfmﬁ@@@N@%@B{z%%@mglfrﬁé%kﬂwer
alkylcarbonylamingﬁ&n}eﬂwgg?gb n i%pg. 30 p&olézmmg (006944PCT/EP2009/058477 - 6 - The
term "lower trialkylsi y1p refors fo the n¥0|et)'/ 5@%&)( )ﬁ F?‘f Réfeh R, R"'and Rare lower alkyl as
defined previously({(Bir&xia@niit uf-4-[Bviedioiddkyisilydistirthyisibd LBy -teamihaleges- refers to a
moiety of fluoro, chlgre, romeRiHiRdRYhless oihemise;indicated, the term "hydrogen™ or "hydro*
refers to the moiety of a throgeen atom (-H) and not H2. 10 Unless otherwise indicated, the term "a

compound of the fOfMUIa o B S R BP RMCTaGR R BB BT iheesmr@aTioe :compounds
of formula" refers by cotmpydnstiselecied-nparite: genus of compounds as defined by the formula

(including any ph et ceeptable salt or ester of any such compound). 15 The term
"pharmaceuticalI3?(rg??gp{gb?:}lgéa%éf%'E ?gfgrgj' gﬁ 0 ehé’éﬁ?é(WTﬁéﬁzr%?gﬁF[%@’ﬂféﬁB%' W afietiveness and
properties of the fre&.bast&iranyrse-tisidzpwinidharetioatdiblogically or otherwise undesirable. Salts
may be formed withanerganic.peids epch gahydgraghlosic agid. aydr ic_acid, ic acid, nitric
acid, phosphoric at?iq(}laan%%he like, preferably hydrochloric gﬁd%ﬁﬁfgﬁ%ﬁ%@ﬁ%& as acetic acid,
20 propionic acid, YRJBGIE s BeHANCRE Galic! adicBIRERAC Heid, malonic acid, salicylic acid,
succinic acid, fumgm)-aejit-Girariesacic: iric ot g neeic-asich GBRNMISASIH. aRaRselic acid,
methanesulfonic q{:giﬁe}[}g.[}gﬁg%%qliﬁ G%%igl,_f_tqéggpetsulfgn'_c acid, N-acetylcysﬂin and the like. In
addition, salts may bé prepared by the addi ion 6F&nirGtganic base or an organic base to the free
acid. Salts 25 derit&a-frafrahiferfdAicBage Irft hatethetrare Rot finsited 1ot -sodiaph, potassium,

lithium, ammoniurggatgiune, and4pagnasivng salisan spedike palts derived from organic bases
include, but are n Wtﬁﬂ to %E of primary, secondary, and tertiary amines, substituted amines
ST TaTe it

including naturall fys IRES RIR SRRRRSaEP BB R aMEIRJe resins, such as
isopropylamine, trinfethyisinared80-dethylamineydeagthydamine, tripropylamine, ethanolamine, lysine,
arginine, Nethylpipesidine, piperidine N i e like. WO
20111/006944PC /égiz 8&5‘%4%7%%@?&%%&%@@% e presantiRvEntion can be present in
the form of pharm&SElitiEahy sEEethileae8iéc ##E compounds of the present invention can also be
present in the formy/ef-pliBroasvticalyriasrepindie pte-dhe 0gdnaivangd sty asters of the acids
of formula | to be E%eg ‘?‘%éﬁf&gr 0S hr(;he c mﬁuoun s of the present invention can also be solvated,

e

i.e. hydrated. The solvation ca %'? 2l T RS BT A% S the manufacturing process or can take

place i.e. as a cong@nfidfic€ vbrydgrostdpicpropersesafiam initiaihanaythiols soprpound of formula |
(hydration). 10 Cogipeads. thathave e same melecular formula but differ in the nature or sequence
of bonding of their atoms or the arrangement of their atoms in space are termed "isomers." Isomers

that differ in the alfargementor tndiratbirEont dhsse-ahetemitaertenssisbarsmblagtereomers are
stereoisomers witinappp&ite & orkgurainn-rieas or morecehitalgenters which are not enantiomers.

Stereoisomers b one-or more asymmetric centers that are non-superimposable mirror images of
each other are temgag"%%acr'?ﬁ%ei(% %ﬁé%%?&&’ﬁéﬁ??&ﬁggxg ] WF#@?HEOWM@,&FSV example, if a

carbon atom is b&die@td folr/difsrfweHdupsze-pai eiasiamittmers is possible. An enantiomer can

be characterized fg e abeplie configniaios. plsie ARy BRAYIL CADIEIALFBAIRLS AR fs 70 described
by the R- and S-se&uenc%g rL#es of Cahn In old and Prelog, or by the mannér in which the molecule

rotates the plane% Eb% i@ﬁ@ﬁéjd&%é dﬁ’é”d%(‘%%rﬁﬁi%ry or levorotatory (i.e., as (+) or
(-)-isomers respetRjedy)[SA tHinal-d e patine tanmisicay efterdndiidua) ERAEQMaHBIAs a mixture
thereof. A mixturgy@@}@j@@g@gp@%mg@g@ﬁ%%gg éag g{}g,ntiomers is called a "racemic mixture". 25



The term "a therapeutically effective amount” of a compound means an amount of compound that is
effective to prevent, alleviate or ameliorate symptoms of disease Or prolong the survival of the subject
being treated. Determination of a therapeutically effective amount is within the skill in the art. The
therapeutically effective amount or 30 dosage of a compound according to this invention can vary
within wide limits and may be determined in a manner known in the art. Such dosage will be adjusted
to the individual requirements in each particular caséfincluding the specific WO
2010/0(16944PCT/EP2009/1158477 - 8 - compound(s) being administered, the route of

administration, the gengif _!b*i’a?rs?&it%ﬁfa&?oﬁﬁ%&%ﬁ@ﬂ%ﬂ%&%ﬁgE}%@%ﬁ%ﬁ%ﬁ%@%{ﬂ’ in the case

of oral or parenteral administration to adult humans weighing approximate , a ‘C]alﬁfdosage of
about 0. 1 mg to aBBtRY Gdobrgtel Ayl apeatd:dod)mgess &4y to 100 mg may be appropriate,
although the lower(grdiupperisiisinayherexcasdad yherindisatedLbgdaiy desage can be
administered as a %in I@_%og% 9[tir’{rdh/iged_,d§sesi_%r for parenteral administration, it may be given as
continuous infusion. The term "ph%rr%e}’ euild ﬁ?oéc ”gﬂfgﬁf?éh%ﬁfﬂgr" is intended to include any and all
10 material compat{Bledniith Phiarméae@ fichll anhmiristration-iecloeing saivehtsdstispersien media,
coatings, antibactqjg’l@ﬂgeggqi,%}g%agg&;§L}i,%ggggigca&q?absorption delaying agents, and other

materials and com§ounds compatible with pharmaceutical administration. Except insofar as any
conventional medisBr4géntSiRarmpREBRE Withie achioezespdini luse théredinthe compositions
of the 15 inventionis eontemrghatee. Sippiementaryactivgr.compounds can also be incorporated into

the compositions. ful maceutical carriers for the preparation of the compositions hereof, can
be solids, liquids o&%igé@ttﬁu]sg,rﬁﬁe"éd%kg%gf%ﬁg%@ﬁofé{@g@“ Ao eabiseY BB capsules,
suppositories, powilers;ehteficalstebatid-oretes pPrbiecteitfoorulations (e.g. binding on

ion-exchange resi@@;@E_@%g}gglLr@jg{@mgg@giy&ﬁjgﬁ%ngggz%gﬁggrfégr%%%’i&ﬁ%uéﬁgiqns, solutions,

suspensions, elixirs, aerosols, and the like. The carrier can be Sélecte various oils including
those of petroleunﬁ‘ﬁﬂﬁh‘éh%&éﬁiﬁ@wgyﬁﬁ?éﬁé origiecE s, asé@nut oil, soybean oil, mineral oil, 25
sesame oil, and thgrike-{i8/atar satinei@gur ous slext@saia ghaals-arerpeleredliquid carriers,
articularly (when | ni¢ with the blogd) for.injectable solutions. For example, formulations for
ipntravenogs(adminﬁ%ﬁ%’o%eég]rﬂ?)zr%g]“sﬁé%geanqcuge% § solutions of the active iF;lgredient(s) which are
prepared by dissoNmig'sifid adtbatviagrediegspiry Weientorpietuen ssubigugbussolutionnaind
rendering the solufiengs3faterdie,pyifadle phaymaseuticaligxcipients include starch, cellulose, talc,

glucose, lactose, t@ﬁkgelatin malt, rice, flour, chalk, silica, magnesium stearate, sodium stearate.,

glycerol monostea! SottanicERSHadT Hrr@eriimeppesiooanrs ERLRTdomETTE EP2009/0584
7 -9- propylene glycoioyateércethatrahand-thedike.TH1s aarppesitions may be subjected to
conventional phar utic Itive ch as ervatives,.stabilizing agents, wetting OF
emulsifying agentg%.%%[;ﬁ%?&? &t%%ﬁ%én%t@%@ ;@?BS \rsg %%%e%%%ﬁe?é%Wa%%@”ﬁharmaceutical
carriers and their @fndafionfafddeztyiedidEremingonts Rhgkrmaceutical Sciences by E. W.

Martin. Such commlﬂn{ng-wﬂho%@nﬁm%v&@w@%@m@Héfﬁﬁf;}j%ﬁ%?%@h%ﬁ%-ﬂ%&\?&ompound
together with a suitable g%réi%rjomas t;ﬁ)repare the proper dosage form for proper administration to
the recipient. 10 Iff rt]PfSOBr ctice SRR YHETRBA P IRE WredsiaR&rition, an effective amount of any one

of the compounds( @ i< irtntionietianceintsyaticenok gy afieccampoynds ol thisinyention or a
pharmaceutically @F&@W@Q%F‘aﬁ?gr&ﬁ %mqgr,%ggggég%r&@istered via any of the usual and acceptable
. . i i :

methods known in the art, eithér singly or in Ination. The compounds or compositions can thus be
administered oralltTe-fyild SHiletat cavityyifsaprmilrnRx paenteras gy neimiscaiasly,
intravenously, or sub@.taaeanshi-iestalty-(eyd-abyiipp@sitories or washings), transdermally (e.g.,
skin electroporation),.0 inhalatign aerosol), and in the form of solid, liquid or gaseous
dosages, includin%[%géé%é;ﬁd% é’%é%én%%ﬁ@“fﬁ?%ﬁH@’.ng%'&%ﬁugewﬂaﬁémqWﬁ!% ngle unit
dosage form with ¢érfidtetreterapyoezin-a-gihgteetioseiz0 therapy ad libitum. The therapeutic
composition can alse. berinhferm af Al BRUASIAN- BEAISPRISIAR Iy RANIHNFIRAAth a lipophilic salt

such as pamoic acid, or in ‘
4,5,6,7-etrahydro-indazol-1 -yl }-acetic acid;
((R)-4—{[4~{4~Fiuoro-phenoxy)~3-methy§~benzanesuEfonyij-methyi—amino}-

4,5,8,7-tstrahydro-indazol-1 -yl -acetic acid:;



the form of a biodegradable sustained-release composition for subcutaneous or intramuscular
administration. In detail, the present invention relates to the compounds of formula - 10 - HO
>--(EH2)" 0 and pharmaceutically acceptable salts and esters thereof, wherein: 5 X is a direct bond,
oxygen, or -S(0)2-; and X is bonded to the ring containing 0 by substitution of a hydrogen atom of a
ring carbon atom; Q and W, independently of each other, are carbon or nitrogen with the proviso that
when 0 or W is nitrogen, the nitrogen is unsubstitutéd 10 Rl is hydrogen or methyl; R2 and R3 are
bonded to the ring containing 0 by substitution of a hydrogen atom of a ring carbon atom; and R2 and

R3, independently gbeach oth et 5the group consisting of: (1) hydrogen: (2)
halogen, (3) Iower((g)lff()‘3 | g%%%%@%ﬁi%ﬁ?ﬁ%%%ﬁ@%ﬁ%&f '&ﬂ%‘?ﬁ@?‘&@%ﬁﬁ%%%ﬁmm}y
substituted by Iowér%}é&rgemyﬂﬁm@@ggﬂﬁdﬂaﬁg(30@1058477 It and R5 are bonded to the ring

containing W by su@@mug@m@mdm@e@t@ﬂbe&m@)@ﬁéé%elﬂé&ﬁ@ﬁﬂ&we%%g%i“dependent'y
of each other, are %c.}gtdtfr%m he group consistir%g of: (1) hydrogen; (2) hydroxyl; (3)
halogen; (4) nitro;% 'cyarieo{;~a ¥ m""%@ff&;\?@rym Eti%‘ﬁﬁlly substituted by halogen; 10(7) lower

alkoxy optionally siiSsttdidCbichaiogeriiu@plaweseyciondiuy (B ipwas hatsromyeioaliyloxy; (10)
lower alkanoyl; (_1%3 Q%%I?J%%?H%L?’%%%?ﬂp{ D%/rcliechiclg\évi r dialkyiaminocarbonyl; 15(12) lower
alkylcarbonylamino; 813 lower alkylsulfanyl or lower tycloalkylSultanyl _
(R -4»-{{3,S»Drﬂuomafp-Mmﬂuoro—phenoxy}»benzenesulfonyf}~mefhy£—amino}~
4,5,8,7-tetrahydro-indazoi-1-yl)-acetic acid:
((F%)%—{B—Bromo-ﬁrn(fl—wﬂuoro—ghenoxy)—i}enzen@suifony?}methyi—amino}m
4,5,8.7-etranydro-indazol-1-yl)-acetic acig;
({(R)-4~{[4~(4-Fluoro-phenoxy)-3-triflucro methyi-benzenesulforyll-methyi-
amino}-4,5,6,7-tetranydro-indazol-1-yi)-acetic acid:
((R}«AL—{{S—(&—Fiuoro~phenoxy)—3-triﬂuoromethy!—benzenesulfonyl}-methyh
amino}-4.5,6,7-tetrahydro-indazol-1-yl)-acetic acia:
[4-(4'-Methoxy-biphenyi-4-sulfonylaminc)-4.,5,6, 7-tetrahydro-indazol-1-yi}-
acetic acid;
[4—(4-Pyridin—3~yi-benzenesu[fonytamiﬂo}—4,5,6,?mtetrahydro—indazolw'l«»yl]—
acetic acid;
[4-(4"-Ethoxy-biphenyl-4-g ulfonylamino}-4,5,8,7-tetrahydro-indazol-1 -yii-acetic
acid;
{4-(2'—Chioro—biphenyi~4-sulfonyiamino}«-ﬁl,5,6,7—tetrahydro~indazol~‘! -yl}-acetic
acid;
[4—(4‘wMethcxy»biphenyi-S—sutfonyiamino)-4,5,6,7*tetrahydro-indazoln1 ~yli-
acetic acid;
[4-(4'~Chéoro~bkpheny§-4—sulfonyiaméno)-4,5,6,7~tetrahydro~indazo 1-vll-acetic
acid;
[4-(4'-Fiuoro-biphenyl-4-sulfonylamine }-4,5.6 7 -tetrahydro-indazoi-1-yij-acetic
acid:
[4~(2~Fluoro—biphenyl~4—su!fony%amino)~455,6,7vte%:rahydro—indazml~'§ -yil-acetic
acid,
[4-(2-Triflucromethyl-biphenyvl-4-sulfonyiamino +4.5,8,74etrahydro-indazol-1-
yil-acetic acid;



(14) lower alkylsulfinyl or lower cycloalkylsulfinyl: (15) lower alkylsulfonyl or lower cycloalkylsulfonyl;
and (16) trimethylsilyt; and n is 'l or 2. Unless indicated otherwise, the term "0 and W, independently
of each other, are carbon or nitrogen' (or similar references to Q or W in relation to carbon or nitrogen)
25 indicates that: (1) when Q or VV is carbon as depicted in formula I, the carbon is either
unsubstituted by being bonded to a hydrogen (C-H) or substituted by being bonded to another moiety
as indicated in formula | (for example, W may be.bgrded to IR4 or R5; and 0 may be bonded to R2,
R3, or X (if X is oxygen or -S(0)2-) or to the ring containing W (if X is a direct bond); and (2) when O or
W is nitrogen, the it is.. 1[=]e | r X . > or X, -12 -
Unless indicated o?ﬁé?wﬁ%ﬁterﬁtgw isgtg%ﬁﬁgl ﬁ)@g Xl%\g%%%?]t%%%ﬁg %%9%%%%%& n of a
hydrogen atom of 85§4§ &3lfbon atom" refers to the fact that: (1) when X is oxygen or -S(0)2-, the
oxygen or -5(0)2- ig-hprdgshie siprofitbe sinpeashonaiamsy of theAremalicHRe N fpranda.|
containing Q) in pl of a hydrogen atom that would otherwise be bonded to that carbon atom absent
being substituted by X} and (2) when X is a direct bond, the ring containing W is bonded to one of the
ring carbon atomsifofaHe tporraitib ¢ing-mFolfona troumtdintty Qirplace-ofahydrogeamatem that
would otherwise bglyended to that carbon atom absent being substituted by the ring containing W.
Similarly, unless indicated otherwise, the term "R2 and R3 are bonded to the ring containing Q by
substitution of a h{dF6§an AR BrARIR LAt rU MR BRI & SHetRiE MARDIE7® R3S depicted in
formula | (indepenstesittysniceach other) are bonded to one of the ring carbon atoms (of the aromatic
ring in formula contajning.0) i of a hydrogen atom that Wouléjp rwise be bonded to that
carbon atom abs&%%e?%ﬁéégﬁﬁ% e%f%?/b %rpgli ?"‘v‘dﬁ%ﬂ’ﬁ%ﬂaﬂﬁ)&? t%rgc]i?ﬁﬁrﬁgtyﬁr? ANFEZ are not
simultaneously bohdécefstheasiine carbon atom. Likewise, unless indicated otherwise, the term "R4
and R5 are bondeg 1a; the gL £onigiBing, SUbsiit '5'!%9 hydrege arng.carbon atom"
refers to the fact t#flt%4 and R5 asadepict\é%#;i?%l(l faormulal;ll (indﬁﬁ&%&ﬁﬁ%ﬁ%@tﬁg %Or?eqbonded to
one of the ring car‘(ﬁi’ﬁ%ﬁsc’&)'f the aromatic ring in formula | containing W) in place of a hydrogen
atom that would of&BATsE lnerdraatied tiptiatyarboratprahseat HeingsHhsituied dyeR4 or R5: with
the understandingﬁﬂ E&é %g%RS are not simultaneously bonded to the same carbon atom. Unless
indicated otherwise, the genus 'of formula 1 and any subgenera thereof encompass all possible
stereoisomers (i.el4(R)-Efknimelyahtb (ST rantibamyisasoidles, Faetmiyamndstaterric mixtures
thereof. In one empposhigent@fthe 30 invention, the compounds of formula | are (R)-enantiomers or
pharmaceutically ac gpﬁaﬁle sa}éts or esters thereof as depicted in_the following subgeneric structural
formula IA for the g-e antBREKs P RFIA PUTRIRY GRINA-G witef dRF O VWArX NeeaR5 kil n are as
defined previouslyadatarmthier embodiment, the compounds of formula | are (S)-enantiomers or 5
pharmaceutically gt glg}al.%%il%p}r ﬁﬁ%r%%@%r%ﬁ'gﬁmg%%“@ et%?aehf%%‘l‘ﬁ'{‘a%%g\?%ﬂ?”c structural -

formula IB for the (S)-enantiomers of formu
acetic acid;

[4~(3'-izthoxy-biphenyi-4-sulfonyiamino 4,56, 7-tatrahydro-indazol-1 -yll-acetic
acid;

[4-(3'-Isopropoxy-biphenyi-4-suffonylamino)-4,5,8,7 -tetrahydro-indazol-1-yl]-
acetic acid;

[4-(3"-Acetyi-biphenyl-4-sulfonylaminc)-4,5,8,7 -tetrahydro-indazol-1 -yi]-acetic
acid;

[4-(3"-Nitro-biphenyl-4-sulfoniylamino -4,5,6,7 -tetrahydro-indazol-1-yl}-acetic
acid;
[4-(3',5"-Bis-trifluoromethyi-biphenyi-4-sulfonyiamine)-4,5,8, 7-fstrahydro-
indazol-1-yl}-acetic acid;
[(R)~4~(3"-Triflucromethyl-biphenyl-4-sulfonyiamino)-4,5,8,7-tetrahydro-
indazol-1-yll-acetic acid;



wherein Q, W. X, R1-1R5 and n are as defined previously. WO 2010/006944PCT/EP2009/058477 -
14 - In another embodiment the present invention is directed to a composition comprising a mixture
(race,mic or otherwise) of the (R)-enantiomers and (5)-enantiomers of a compound of formula I. 5 In
one embodiment the present invention is directed to the compounds of formula | or pharmaceutically
acceptable salts or esters thereof wherein 0 and W are carbon. In another embodiment the present
invention is directed to the compounds of formufa For pharmaceutically acceptable salts or esters
thereof wherein Q is nitrogen 10 and VV is carbon. In another embodiment the present invention is

directed to the co gs_ef. Aorp tically acceptable_salts or esters thereof wherein
W is nitrogen andnmuggr?bgh.mlgsgﬁlghl%iﬁg%ggﬁgﬁﬁg%mégﬁﬁﬁeaﬁgs{%r% ?ﬁigenﬁ%imgyﬁji?%"cted to the
compounds of formifiaacn pﬂﬂa@ﬁ%@@ﬁi@élly acceptable salts or esters thereof wherein 0 and W are
nitrogen. 20 In ongeTpbadient3pg.ieneny ivsniishsiresladie thacampaundsotformyla | o

pharmaceutically acc%%tabl  salts or esters thereof wherein X is a direct bond. In one embddiment the

: T G i
present invention is diréctéd’to the compounds of formula | or pharmaceutically acceptable salts or

esters thereof whell&l4X(i-thefigene 251tm oirs erahpdinant thespresent, Meentianis dicacted to the
compounds of fornyia,l ok %@ggé@igeégigally acceptable salts or esters thereof wherein X is -8(0)2-.
In one embodiment the present invention is directed to the compounds of formula 1 30 or
pharmaceutically acteprabi ethies e ditidinbrayi-wisetenyiRinis dydrbgenietrabydn-another
embodiment the pieseat- invyeriiesmisdirected to the compounds of formula | or pharmaceutically

acceptable salt_s o#%s:gfg[r m;ﬁl%g@%f M%r in R and@g;& independently ,_Qf each of[her, are selected from
the group consisting’of: f§1 ydiogen: (%oﬁ'é( BHU 5P (3Y RIS Ak BlssRally dupstniseld by
halogen. In anot@fiembodiment the present invention is directed to the compounds of formula | or
Other s solectes o e or O G BT L Ryt BOEN Y 5o ) ENBR ) oo 1505
methyl; (6) isoprofA2ER tilidremietty I 2aisd (8) 1-methylcyclopropyl.
{(R}%-[Methyl-(3'—triﬂuoromethy§—bipheny§~4~suifonyl}—amino}»«é,5,6,7’-
tetrahydro-indazol-1-yi}-acefic acid;
3—{(R)4~[Methyi-(S‘—triﬂuoromethyl-biphenyi—4—sulfonyi)~améno}—él,5,6,7»
tetrahydro-indazol-1-yl}-propionic acid:
{(R)—4-{(4‘~Fiuoro—5-triﬂuoromethyl~biphenyi—s—suEfonyl)—methy§~améno]~@,5,6,7—
tetrahydro-indazol-1-yl}-acetic acid;
((R}-4~{[3~(4—Chioro-phenyisuifonyl)—S—triﬂuommethyi-benzenésutfonyl}nmathyf
amino}-4,5,6,7-tetrahydro-indazol-1-yi}-acetic acid:
((R}»4~{Methyl—[s—(toiuene-zi—suifonyl}—S-triﬂuoromethy!~benzenesuh’ony?}—
amino}-4.5,6,7-tetrahydro-indazol-1-vi)-acetic acid;
3«((R}~4~{[3-(4-Fiuoro—benzenesuﬁanyi)—S-triﬂuoromethyi-benzenes uifonyl}-
methyl-amino}-4,5,6,7-tetrahydro-indazol-1-y})-propionic acid;
3-{ (R}~4~{{3-(4—Chloro~benzenesuifony!}-5—triﬂuorom@thyl—benzenesutfonyl}-
methyl-amino}-4,5,6,7-tetrahydro-indazol-1 -yl}-propionic acid:
3-{{R)-4-{[3-(4-Methoxy-benzenesulfonyl Fo-trifluoromethyi-benzenesulfonyll-
methyl-amino}-4.5,6,7-tetrahydro-indazol-1 -yl}-propionic acid; and
3—((R}~4-{Me’thyi-[&{toéuen9—4-suh‘onyi}—S—trifiuoramethyﬁ—beﬂzenesulfonyl}~
amino}-4,5,8,7-tetrahydro-indazol-1-yl)-propionic acid.



In another embodiment the present invention is directed to the compounds of formula | or
pharmaceutically acceptable salts or esters thereof wherein P4 and P5, independently of each other,
are selected from the group consisting of: (1) hydrogen; (2) hydroxyl; 25(3) fluoro or chioro; (4) cyano;
(5) methyl, ethyl, propyl, isopropyl, butyl, sec-butyl, orbutyl; (6) difluoromethyl or trifluoromethyl; (7)
methoxy, ethoxy, isopropoxy or trifluoromethoxy; .30(8) methylcarbonylamino; (9) carbamoyl; (10)

acetyl; -16 - (11) nitro; (12) trimethylsilyl; (13) "%thylsultinyl or ethylsulfinyl; and (14) methylsulfonyl or
ethylsulfonyl. 5 In another embodiment the present invention is directed to the compounds of forriiula |

or pharmaceutically acceptable salts or esters thereof ' LR3independspthyof each
other, aré’s%@&f%éﬁ?@ﬁ?t%@r&ri‘?u%r%\(’)la‘éﬁsﬁ}n%gg{raﬁﬁ#ﬁ%ﬁ% %A%éaﬂgé%%ﬁg%?@) cyésno; (4) lower alkyl
optionally,sebsHtsesd By bategenrist@tower alkoxy optionally substituted by halogen; and (6) lower

alkyisulfonyl or lower cycloalkylsulfonyl: 15 In another embodiment the present invention is directed to

the compounds of formula | or pharmaceutically acceptable S?HS Or ester% a:[Qieereosft\é\{h%li;eién: Xis
oxygen: 20 R2euithRE: e pdRiRnfly SPELET offiel arEaETE > i

fe ¥ the group consisting of:
(1) hydroggRinound as defifdkbramos5(3) ehterd; (4) fluoro;

in a fifth aspect, there is provided a pharmaceutical composition comprising 2
therapeutically effective amount of a compound as defined above and a

pharmaceutically accepiable carrier.

in a sixth aspect, there is provided a compound as defined above for use as

therapeutic active substances.

in a seventn aspect, there is provided a compound as defined above for use as
therapeutic active subsiances for the treatment andfor prophylaxis of diseases

treatable by CRTHZ receptors antagonist.

in an eight aspact, there is provided the use of 2 compound as defined abovs for the
praparation of medicaments for the therapeutic and/or prophylactic treatment of

diseases treatable by a CRTH2 recepiors antagonist.

Uniess ofherwise indicated, the foliowing specific terms and phrases used in the

description and claims are defined as foliows:

The term “moiety” refers to an atom or group of chemically bonded atoms that is
attached fo another atom or molecule by one or more chamical bonds thereby

. . 4 I - , -
forming part of a molacuie. Far example, the variables R'- R” of formula | refer 1o

rmoieties that are attached 1o the core structure of formuia | by 2 covalent bond.

fi i or i n al g term
in reference o & particuiar moiety with one or more hydrogen aioms, th

o bstituted” refers to the fact that at ieastone of the hydrogen atoms of that moisty



(5) methyl; (6) isopropyl; (7) trifluoromethyl; and 30(8) 1-methylcyclopropyl: and WO
20111/006944PC11/EP20119/058477 R4 and R5, independently of each other, are selected from the
group consisting of: (1) hydrogen; (2) fluor or chloro; (3) cyano; (4) methyl, ethyl, propyl, isopropyl,
butyl, sec-buiyh afterzautyl; (5) methoxy, ethoxy, isopropoxs( or trifluorogefiaxyssie i)
rnethylsulfonyl or ethylsulfonyi, wherein Q, W 1 and n are as defined previously, In another
embodiment the present invention is directed to the gompounds of formula | or pharmaceutically
acceptable salts or esters thereof wherein: 15 is carbon; R2 and R3, independently of each other, are
hydrogen or {&ifiuernag By bnBiRé4 a0 RReASRAGERN UL G SAFRRINGT. HASSIRFLS ffgm the group
consisting of: (1) hydrogen, (2) fluoro or chloro; (3) methyl, ethyl, propyl, isopropyl, butyl, sec-butyl, or
tert-butyl; anﬁl(ﬁ‘itfgr@ﬁﬁig%f‘@{ﬂ%%, G55 R IPBXE HHAN RY ST A ReaEREE SeviBnssy. In
another embatiiphént tedpresembinve nsioadsdirgeies éorthechapimdsetitermula | or

' le. h herein: - 18 = X irect , R2 and R3,
dependonty AL oe e e R A e R haee. RUBSEh A B each other,

are selecfed Towetiegpoly Sedssisted vfiqyphatindgeie(@ e ertci3hah ety hretyk propyl, isopropyl,
butyl, sec-bupygRifEHt=E of a lower cycloalkyl (as defined below) is replaced by one or more
lower alkyls (i.e, 1-methyl-cyclopropyl, 1-ethyl-cyclopropyl, ete.).

The term “optionally substituted” refers to the fact that one or more hydrogen atoms
10 of a moiety (with one or more hydrogen atoms) can be, but does not necessarily
have to be, substituted with another substituent.

The term "alkyl” refers to an aliphatic straight-chain or branched-chain saturated
hydrocarbon moiety having 1 to 20 carbon atoms. in particular embodiments the
15 alkyi has 1 to 10 carbon atoms.

The term "lower alkyl" refers to an alkyi moiety having 1 to 7 carbon atoms. In

particular embodiments the lower alkyl has 1 to 4 carbon atoms and in other

particular embodiments the lower alkyl has 1 to 3 carbon atoms. Examples of lower
20 alkyls include methyi, ethyl, propyl, isopropyl, butyl, isobutyl, sec-butyl and tert-butyl.

The term "lower cycloalkyl" refers to a saturated or parily unsaturated non-aromatic
hydrocarbon ring moiety having 3 to 7 carbon atoms bonded together to form a ring
structure. Examples of cycloalkyls include cyclopropyl, cyclobutyl, cyclopentyl,

25 cyclohexyl and cycloheptyl.

The term “hetercatom” refers to nitrogen, oxygen, or sulfur.
The term "lower heterocycloalkyl” refers to a saturated or partly unsaturated non-

30 aromatic ring moiety having 3 to 7 ring atoms bonded together to form a ring
structure wherein one, two or three of the ring atoms is a heteroatom while the



(4) trifluoromethyl; 10(5) methoxy, ethoxy, isopropoxy oruoromethoxy: (6) trimethylsilyl; and (7)
methylsulfonyl or ethylsulfonyl; wherein Q, W. Rl and n are as defined previously. 15 in particular
embodiments, preferred positions of R2, R3, R4, R5 and X are hereafter indicated by the following

numbered pegdions/(dss3«4, 5, 6, 8, 9, 10, 11 and 12) of formula | as showizr-belpwias &l 77
2010/006944PCT/EP2009/058477 - 19 - oxygen it is attached to the 4 position on the ring containing

Q. In another preferred embodiment, when X is -S(0)2- or a direct bond it is attached to the 3, 4, or 5
position on the ring containing Q. In a more specific embodiment, when X is a direct bond it is attached
to the 4 posit;iemﬂm@erﬂgga&gﬂ&am@ga%owa%aﬁmemml&%m%m@a&mwg@sS(O)Z- itis
attached to the 3 or 5 position on the ring containing Q. In another particular embodiment, when X is
oxygen, at Ie%%9§%§'Ble@ﬁ§Faz'% ARHER 39 3651 BROHERSs B the ring containing Q and
at least one of R4 or 10 R5 is attached to the 8 or 10 position on the ring containing VV. In another

particular emﬁggw%wég%%&yﬁ%%%}%%%@t?%]g] %ﬂ%ﬁi éi%ﬁ%‘fé%@%? éﬁ(tl 355 position on the

ring containing O and at least one’o 0 position on the ring containing W.

In anothe? patEtuksr Wmberihie FXATRIEDOId @EirebtBoraoKiiRabsCsHE SreDY Rgheattdched to the
5 position onghpsiag EeptaRg, -anehay |easi apg obRA4RREE hattashedde,the 9 or 11 positions on

the ring containing W. 20 In a more specific embodiment, the present invention is directed to a
compound of formula | selected from the group consisting of:
{(R)-444-(2-Chieterph8nexry shdnziinegufdaydamine i &G, 7tdtrattyehoimBaz @l -ibwa&)-acetic acid;.
[(R)-4-(Biphe rég@gfg% 09L& 2Guds em%éyﬂéw-% AGAIE AGiieties include
[4-(4-Phenoxy-benz nesul%?r?\‘I Ia)r%ino)-4,g'6,7-tetrahy ro-ingazéggl-yl&gcetic écsioi;
[4-(3-Phb‘?10>5§)i@€ﬁ§‘§fﬁ§§fu%ﬁ%@%}W@%?W&W&WIWI}@CHR acid;
303[4-(Bipheny1-4-sulfonylamino)-4,5.6,7-tetrahydro-indazol-1-y1)-propionic acid,;
{4{S-Bromo-6§é§-chlon -phe Oi%)- ridine-3-suylfonylam no)-4,5,6,7: tetrahydra-indazol-1-y1}-acetic
acid: WO 20 dﬁgﬁ 4%@#\? (1%98 E)f,yrigg/rs I{B phg mmé?y R—t(g—; wWeremrI]-Q:s a lavx)ér
{4-[5-Bromo-Beférfiagecogdhd riexgpipyaitae s suifoaykmmisodid 508:@r heteahydcratiddaol id -y1}-acetic
acid; {i445-Brgmes Qﬁgmg[g;ﬁgggoxy}-pyridine-3-sulfonylaminaj-4,57- tetrahydro-indazol-1-y1}-acetic
acid, {4-%5-Bromo- -(4-cyano-phenoxy)-pyridine-3-sulfonylaminok4"7- tetrahydro-indazol-1-01-acetic
acid; {4- fi5-Bromo-6-(4-methanesuIfonyl-phenoxy)-pyridine-3-s.uIfonylam noj-
4,5,6,7-tetratvye eeindlaizokrlaynagrtiefaaido the moiety -C(O)-R, wherein R is lower alkylas
[4-(5-Bromo b NILO: UG S ISRV TIBRIGA 8o @ byligyndazol- 101-yipaceic acid

The term "lower alkylsulfanyl” refers to the moiety -S-R, wherein R is lower alkyl as

20 defined previously. Examples of lower aikyisulfanyls include methylsulfanyl and

ethylsulfanyl.

The term “lower cycloalkylsulfanyl” refers to the moiety -S-R, wherein R is lower

cycloalkyl as defined previously. Examples of lower cycloalkylsulfanyls include

cyclopropylsulfanyl, cyclobutylsulfanyl and cyclopentylsulfanyl.

25

The term "lower alkylsulfinyl” refers to the moiety -5{0)-R, wherein R is lower alkyl

as defined previously. Examples of lower alkyisulfinyls include methylsulfinyl and

ethylsulfinyl.

30  The term “lower cycloalkyisulfinyl” refers to the molety -S(0)-R, wherein R is lower
cycloalkyl as defined previously. Examples of lower cycloalkylsulfinyls include
cyclopropyisulfinyl, cyclobutylsulfinyl and cyclopentylsulfinyl.



{445-Bromo-6-(4-trifluoromethyl-phenoxy)-pyridine-3-sultionylaminol-4,57-
tetrahydro-indazol-1-y1}-acetic acid;
{(R)-445-Bromo-6-(4-chloro-phenoxy)-pyridine-3-sulfonylaminop4,57- tetrahydro-indazol-1-y1}-acetic
acid; {(R)-4-[&Brtrora(2-chloro-phenoxy)-pyridine-3-sulfonylamino]-4,5,8 e/ r2e00/658477
tetrahydro-indazol-1-y1}-acetic acid;
4-[5-Bromo-6-(3,4-difluoro-phenoxy)-pyridine-3-sulfonylamino]-4,5,6,7- tetrahydro-indazol-1-y1}-acetic
acid; 3-{(R)-445-Bromo-6-(2-chloro-phenoxy)-hy idine-3-sulfonylamino}-4,5,6,7-
20tetrahydro-indazol-1-y1}-propionic acid; 3-1(R)-445-Bromo-6-(4-chloro-phenoxy)-pyridin 3-sulfonyla

10]-4,5,6,7 t al Ly li-prapignic acid, , JU— ]
{4-16-(4-ChI%ﬁ%eno%%—%&%tﬁﬁﬁ(ggﬁd i%’é?ésizta I?gﬁy PSR B RS H SIS 2 -acetic
acid; 25{4465@0ete-plraiteR)y-pRidinels: stifpmglaahine L 5y6, T-tétrkhyditsitsdézols Byil-acetic
acid; {(R)-4-[aHyRlgrerd+(2-chloro-phenoxy)-benzenesulfonylamino] 5 6,7-
tetrahydro-indazol-1-y1}-acetic acid;
{444-(3-@hIoro-phenoxy)-benzenesuIfonylamino]-4“6,7-tetrahydro-indazol-l- 30yrracetic acid;
{4-14.-(4-Chltre-shertwiberizenesulitoyamiiel4s 6 tetrahydiorindazail=A4iy H-aagtieacid, WO
2010/00694 1200, 2silA-B;Ehenoxyza-trifluaromethyl-benzenesulfonylamino
)-4,5,6,7-tetf%?q%gér{(%g(%gzgé%—%égetic acigd;@)‘arl;]{[e‘ﬂ”S gf?ower cyo@a%ﬂsu Tony?s neluos
{(H)-4-[2-ChiofooRgrehistoashsxeiep) béndames amerilaininel 4558974 . tetrahydro-indazol-1-y1}-acetic
acid; {(R)-4-(2-Chloro-5-fluoro-4-(4-fluoro-phenoxy)-benzenesulfonylaminol1-4,5,6,7-

tetrahydro-indazol-1-A-acetic acid; . , o

(R4 CH B Ao SHENR, eI Sh . PG OIS wrerein R i lower alky
te,trahydro-iadaieding </ pepropsdnicdacickample of a iower alkylamino is methylamino.
((R)-4-{[5-Bromo-6-(4-chioro-phenoxy)-pyridine-3-sulfonyll-rriethyl-amino}-
104,5,6,7-tetrahydro-indazol-I-y1)-acetic acid;

((R)-4-{[S-BrotRdss (2 oW 8 ipkationyrpyrigisdstisa fopigly-hdthiRarmhelein R and R’ are
4,5,6, 7-tetrajayebodRgpzokbrkbianelmasid, An example of a lower dialkylamino is
((R)-4-{[t§-Br { nrqoﬂg-ig?; 5”;1d|chloro-phenoxy)-pyr|d|ne-3-sulfonyl]-methyl-am|no}-‘
4,5,6,7-tetrahydro- ncfgzcﬂ'-l-yl)-acetic acid,
15((R)-4-115-Bromo-6-(2,4-dichloro-phenoxy)-pyridine-3-sultonyll-methyl-amino}-

4,5,6, 7-tetrafydigrndazld s fyacelie AGltline mojety - (DENH:. _
((R)-4-{[5-Bromo-6-(2,5-dichlofo-phenoxy)-pyridine-3-su nyﬁ-‘methyl-amlno}-
4,5,62-tetrahydro-indazol-1-y1)-acetic acid,;

((R)-44[5-Bromod+(2 chiereitfisoincehenoxy ) pyrginer hsuiepd-methliHy(R), wherein R

20.aming}-4 N ro-indazol-1-y1)-acefic acid; o ,

(R e A e SSAts ey lrpfpocaroony
4,5,6,7-tetrahgditpandagzoribpyacetic acid;
((R)-4-0-Bromo-6-(3-chloro-phenoxy)-pyridine-3-sulfonyll-methyl-amino}-
4,5,6,7-tetrahydro-indazol-1- _%Zkf?ceti_c acid, . .

UR)-4)-{[5-Brom 8. (4 RHeSrd F i pRRTORY- pi s B e irBpighrietAyINmNG -4 Ble R trahydro-i
ndazol-1-ylirareti® asigjower aiky! as defined previously. An example of a lower

aR)-4-{]3-Br -6-(4.-C -3-flupro-phenoxy)-pyridine-3-sulfonylpmethylamino}-4,5,6,7-tetrahydro-i
ndazol-“lg-yl gﬁﬁcﬁ%ﬁg %ﬁﬁsﬁ?fy’% ?aé?(’ér‘i%g%%{?%\ﬁ-phenoxy)-pyridine-3-suIfonyli-methyl-aminol-
304,5,6.7-tetrahydro-indazol-1-y1)-acetic acid;
((R)-4-{[5-Bromectr{4réilwererrDeamnymmigine-2saudapyihametivkanal-co)-r. wherein R
4,5,6.7-tetrah¥dro-|n%a%ol-1-¥ -acetic acid; 2%_ ) o
((R)-4-0-Bromd 6 (A io75- 25 StH G5 et Y Ty RIS AHEMK HEXRAR AR5 -tetrahydro-in
dazol-1-yl)raegtitcacini(R)~t:e{15-Bromo-6-(4-cyano-phenoxyl-pyhdine:3:sultonylJ-methyl-a, ino}-
4,5,6,7stetrahydrcrindazokl -y-acetic acid;



5((R)-44[6:(4-Chloro-phenoxy)-5-isopropyl-pyridine:3-sulfonylpmethyl-am no}-
4,5,6,7-tetrahydro-indazol-1-yl)-acetic acid;
((R)-44[6-(4-Chloro:phe.,noxy):5:(1-methyl-cyclopropyl)-pyridiner3-sulfonyl1-

methyl-aminghL4a dsiglirahydro-indazol:1 -yl)-acetic acid, PCT/EP2669/058477
((R)-4-{[3-Chloro-4-(2-chloro-phenoxy)-idenzenesulfony11-rriethyl:amino}:

104,576, 7-tetrahydro-indazol-1 -yl)-acetic acid; .
((R)-4-{[3-Chloro-4-(3-chloro-phenoxy)-benzenesulfonylpmethyl-amino}-
4,5,6,7-tetrahydrpiipdazoled exdkacflie %l to the moiety -Si(R)(R')(R") wherein R, R’ and
((R)-4-{[3-ChIqro-4-(4-chIoro-phenoxy):benzenesuIfonyIJ-rnethyI-anEinog- , s
4,5,6,7-tetraﬁ’y§F§-ﬁ‘ﬁ‘€{§rzB|glf Bgégﬁtegaﬁ?wousﬁy. Ap example of a lower trialkylsilyl is
15((R)-4-{{2-Ghieres4i#-chloro-phenoxy)-benzene3ulfonyll-methyl-amino}-
4,5,6J-tetrahydro-indazol-1-y1)-acetic acid;
UR)-4-{[4-(4-Chloro-phenoxy)-3-trifiuoromethyl-benzenesulfonyli-methylamino}-4,5,6,7-tetrahydro-inda
zol-1-y1)sacetiedeit ((Ricasf3 et éoa (PaicdicH Sroiphehlxg) BiemeAeKislfonyll-methyl-amino}-
204,5,6,7-tetrahydro-indazoi-1-yl)-acetic acid,;

UR)4 1114 (Liert auyt phency) s chore benzcnesulony L metmam ISt oy of
((R)-44[2-Chigttrhyéa, 4:dinklétpaphienudty)-benzenesulfonyl]-methyl-amino}-
4,5,6,7-tetrahydro-indazol-1-y1)-acetic acid,;
25((R)-4-{[2-Chloro-4-(2-chloro-4-fluore-phenoxy)-benzenesulfonyli-methyl-
amino}-4§5,GW?@ﬁaWﬁﬁiEMe?lﬁﬁééﬁ%@o@mmum of thé formuld” or “a compound of

((R)-44[2-ChigrendZoeHieramRhpnenn the rzenasubiprdhipetimdsasnideluia” refers to any
4,5,6,7-tetrahydro-indazo]-l-yé)-acegc acid; R%]-4 -{13-0 Ioro-%—éﬁ by fhe formul
_chlore-2-fluSTITRRES S HRI B iR AP eth§ P HA o4 S ,%ieﬂ[ahydro-lnc?azol-l:yll-acetic
acid; ((R)-4-{[#diei croypirenmegesittat yebeepiahiessiib ny bstrthy Raynsnie compound).
4,5,6,7-tetrahydro-indazol-1-y1)-acetiO acid;
{(R)4-[(3-Chloro-4-phenoxy-benzenesulfonyl)-methyl-amino]-4,57- tetrahydro-indazol-1-y1}-acetic
acid; ((F-4-J[=txiprop@arsicpheassspian salesaieminiess paifingich retain the

4,5,6, 7-tetrahygiericslazriclivsheaselie aeislierties of the free bases or free acids, which are not _
{(R)-44(3-Chi oy deBlg Ik beRzs Lo aelipdyd) RN RO i SUBUAIodpgRaglehyvi-acetic
((R)-4-{[3-Chimrbytichlir @dd]inyrrgthemixglride sdiérissation vigin aiglamrrales: edderghydro-inda
zol-1-y1)-acefic geid; ((RAPRCANAAHA-Slarerds BreInX phe Aoy Renzarasufonyli-met yI-

|I0amino}-4,5,6,7-tetrahydro-indazol-1-ylhacetic acid; ~ L o
((R)-4-1[331Cm&@m@?&%@VB%M&Y&‘&MH&Qéﬁifgsﬁ%W?ﬁ@tﬁﬁ%ﬁﬁﬁ&mﬁﬁ%ﬁ-tetrawdro-ind
azol-1-yl)-acelie@ridicid, succinic acid, fumaric acid, tartaric acid, citric acid, benzoic acid,
(R)--3-Chlgta 2 ety LR ARBAEEAAIE Ml TIAHMATHRRIA 3. Teranycro-ndazo.
((R)-4-{p-Chltoen¢s udliomagivh dirngivisheirinandhe dhesiifargifione s mmmopa B Etrahydro-in
dazol-1-y1)-agefic.atifdition of an inorganic base or an organic base to the free acid. Salts _
((R)-4-{[3-Chloro-4-(4-chloro-3-fluoro- henoxy)-benzenesuIfonyh_—mg hylamino}-4,5,6,7-tetrahydro-inda
zol-1-y15-acetRriyemR r&m)aﬁ-{f@-r@ﬁm%g@fﬁ,?—HH%%%H%BQ%IB@?\ ReD R &R S3hTo)-
4,576,7-tetrahyglior acazoki iyl zaottio, amid; magnesium salts and the like. Salts derived from

O e B AR RSDO N ToE IRIPaPE REF IR ML A P S REC Ry ooy
((R)-4-113-Chloites. @bplivited amies heHgian i HAN QGBI H e IEAT R5Minss, & Yetétrahy dro-ind
azol-1-y1)-acglifaeidnd PERY il 2xehipige4ddrnaihan asudomyryieniasy irbesegrasiiéonylpmethyl-
amino}-4,5,6,7-tetrahydro-indazol-1-y1)-acetic acid; ¢ larmine. Ivsine. arginine. N-
{(R)-4-[(3h AR TG 6 BERTURARS TIRSARY -%'Qﬁ‘iﬁ-g%ﬂgﬂlﬁﬁ,yﬁrf%tral%/dro-’indazol-l-ylpacetic
acid; ((R)-44[d#t¢ipoetdiamippatdinexydigachioeodss)nzmaeihufidrey 1)-methyl-amino}-
4,5,6,7-tetrahydro-indazol-1-y1)-acetic acid;
((R)-4-{R-Chbro-4-(4-trifluoromethoxy-phenoxy)-benzenesulfonyHmethylamino}-4,5.6,7-tetrahydro-ind
azol-1-yl)-acetic acid; - 24- ‘
((R)-4-{f2-Chloro-5-fluoro-4-(4-fluoro-phenoxy)-benzenesulfonyll-methylamino}-4,5,6,7-tetrahydro-inda
zol-1 -yl)-acetic acid; ((R)-4-{[5-Chloro-2-fluoro-4-(4-f1u oro-phenoxy)-benzenesulfonylpme
yiamino}-4,5,6,7-tetrahydro-indazol-1-y1)-acetic acid,;
((R)-4-0-Chloro-4-(4-methoxy-phenoxy)-benzenesulfonylpmethyl-amino}-
4,5,6,7-tetrahydro-indazol-1-y1)-acetic acid; '
((R)-4-{[3-Chloro-4-(2,4-difluoro-phenoxy)-benzenesulfonylj-mothyl-amino}-

AN B A 7-tetrahvAdro-indaznol-1-v1)o-acetic acrid:



IS((R)-4-{[4-(4-Carbamoyl-phenoxy)-3-chloro-benzenesulfonyl] methyl-amino}-
4,5,6,7-tetrahydro-indazol-1-y1)-acetic acid,;
((R)-4-{[3-Chloro-4-(2-fluoro-phenoxy)-benzenesulfonyl]-methyl-amino}-
4,5,6,7-tetrat¥/@noisdagor 1-y1)-acetic acid; PCT/EP2009/058477
((R)-4-{[3-Chloro-4-(4-fluorci-2-methyl-phenoxy)-benzenesulfony1l)-methylamino}-4,5,6,7-tetrahydro-in
dazol-1-yl)-acetic acid; ((R)-44[3,5-Difluoro-4-(4-fluoro-plienoxy)-benzenesulfonylpmethyl-amino}-
4,5,6,7-tetrahydro-indazol-1 -yl)-acetic acid,;
((R)-4-{[3-Brofhe-de(ddiuors-pheropyd seenzeresulanyl ypeid-amingls 4.5,6 #-tetrahydro-indazol-1
-yl)-acetic acj 'aC#B; -4-1[4:(4-Fluoro-phenoxy)-3-trifluoromethyl-benzene u onyl]-methyl-
amino}-4,5,6,t$jtetra%$ %%Hdg% -Fit.@%fasgg o ac'eﬁsdg;ompounds ol the present inveniion can
((R)-4-0-(4-FRIBPOBHERBKY) 13 i iirornbhr menzehesiyifenylpmethdatmino)ed, 5:6, #-igtrahydro-indaz
ol-1-y1)-acetigracigh Hsdi-MethagysbiphemilrA-sulfenylaming):4.5.6.4 - tetrahydro-indazol-1-yip
30acetic acid; éﬁ;}g@&yridin-& I-,benzenesuItonylamino)-4,5jgg?§e§t?§%%§r%: ridé?z%?@?ﬁﬁ Cetic acid;
WO 20107()0& ﬁglﬁﬂ) 497 also be'solvated, i.e. nydrated. The solvation can be
[4-(41-Ethoxybiphehip(tAesutionylartine )/ G2 etighyssesndazeh lylpagstis agidy [4-(2-Chlorc-b
phenyl-4-suligpylamingl-4:5.8,7- et ro-indazol:1-ylpacetic, acid, .
1:4-(4'—Methoxy-kfér?enyi-‘3-5.m?dzﬁ%/laér%@%SE%—,[&?Eféfargﬁ@%?gﬁiméjlr-‘i‘-‘?ff-%i@ébid;
[4-(41-Ch|orcf- ey 4iEiRenylamino)-4, ,6,7-tetrahydro-indazol-1-ylpacetic acid;
14-(4'-Fluoro-biphenyl4-sulfonylamino)-4,5,6,7 etranycir n zol-1-ylpacetio 10acid;
[4-(2-F|Ljf ro-@g%eg}ﬁéés%f élla np)-4,5,6,7-tetrahydro-indazol-1 -Oj-acetic acid;
[4-(2-Trifluoroethyi-bigh E@f‘- VUG RARINITG)SE 827 T amy dmtididas 1 thayrpaeetic acid:
15[4-(3'-|v|etﬁ@w@ph@ﬁy@mgtmlammm&M@%a@édﬁ@dﬂ@l@tz@rrlab%s%%%%%%
[4-(3-Cyanorhiphenyds4;sulfonylamino)-4,5.6,7-te trahydro-indazol-1-yl]_acetic acid;
[4-(21-Chloro-bipheny1-3-sulfony am%ngn)é}%%%"}et r‘z’;1ﬁ>3/r/r r@%ﬁ?%ﬁ%ﬂé Reficdeigrace are
[(R)-4-(3-ChiBroipRERG I SRaIAre Ny vt RIEaN5:6; Brettingdimsmeanivii apeticiacid;
[4-(31-Trifluaremethenyrtipbaek-frsiomyiaming)d .7 181 Ay dioindagg ) 1-y11-acetic acid;
75[4-(3‘,—g:hI%rt%-ré%-sﬂuogo-tgphen [-4-sulfonylamino)-4,5,6,7-tetrahydro- ndazol-1- ylpacetic acid,;
[4-(5-Triﬂuoromet?lyl?B?pﬁenﬁ@f?- Hito I G4 B9 e aRRIFo I @B IuPnA-acetic acid;
[4-(21-TrifluGtrmBENYSSapleenyTod-isuttprs lraint) ot 6arstesraiydrerinaazek ks 3y acetic acid;
[4--(31,5"-Di thipheny4suifonyla mine)-4.5,6, 7-tetrahydro-indazol-1 acetic acid, WO
2010/0(169@4P§T/EP20119/058477‘- 6 -é&?%%'f?iyﬁ%ﬁﬁﬁfﬁipﬁ%ﬁﬁ%ﬁ’%ﬁ%ﬂﬁaﬁwmﬁﬁ%.6.7-te
ahydro-y1)- LTSRN GQERER G BipRERYICT ST fo riylaniiin)-4n 67 artcaydrerindazol-1 -A-acetic
acid; [4-(3"isbprepexyduphanyl dbsullnayianglrdaSr e i ngazolety ) agRlicagid:
20 described by the R~ and S-sequencing rules of Cahn, Ingold and Prelog, or by the

manner in which the molecule rotates the plane of polarized light and designated as

dextrorotatory or levorotatory (i.e., as (+) or {--isomers respectively). A chiral

compound can exist as either individual enantiomer or as a mixture thereof. A

mixiure containing equal proportions of the enantiomers is called z "racemic mixture",

The term “a therapeutically effective amount” of a compound means an amount of
compound that is effective to prevent, alleviate or ameiiorate symptoms of disease or
proiong the survival of the subject being treated. Determination of a therapeuticaily
effective amount is within the skill in the art, The therapeutically effective amount or
30 dosage of a compound according o this invention can vary within wide imits and
may be determined in & manner known in the art. Such dosage will be adjusted to

the individual requirements in each particular case including the specific



[4-(31-Acetyl-biphenyl1-4-sulfonyla mino)-4.5,6,7-tetrahydro-indazol-1-y11-acetic acid,;
[4,-(31-Nitro-bipheny1-4-sultonyla no)-4,5,6,7-tetrahydro dti | Oacid,;
[4-(31,51-Bis-trifluoromethyl-bipheny1-4-sulfonylamino) ,5,6,7-tetrahydroindazol-1 -ylpacetic acid;
[(R)-4-(3T-Triftgoremetingbipheny1-4-sulfonylamino)-4,5,6,7-tetrahydroindazol-dsyhl-agstic acid;
15[(R)-4-(T-Trimethylsilanyl-bipheny1-4-sulfonylamino)-4,5,6,7-tetrahydro- indazol-1-yll-acetic acid,;
[(R)-4-(31-Isopropyl-bipheny1-4-sulfonylamino)-4,5,6,7-tetrahydro-indazol-1-yliacetic acid;
[(R)-4-(31-Methanesulfonyl-b phenyl1-4-sulfonylamino)-4,5,6,71 ahydro20indazol-1-y1]-acetic acid;
[(R)-4-(3-Methanesuiitity) bipheayidisuiionyinginal:bBabrfiie-aaydroindazeldnyilsasetic acid;
(R)-3-[4-(bipf%% Iéé-salélfoqylan%hnor%- ,5, 7-tetrahydro-indazol-lﬁ-g/ll- ropionic acid; =
3-[(R)-4-(31-Trifllioromethyl-Biphe ﬁ’?ﬂ %WSW&%’%%)-W@%??Y tHakYRGIRB&Z 1219/ 1)-propionic acid;
{(R)-44MethygB riitiaoremthiykbiphieryd-4-sulfany Ly3oninQ] «h bit-ietsadly drotindazekil-y1}-acetic

acid; 3-{(R)-4+ (3dstrifuor =D -4-sulfonyl)-aminQg)-4,5,6,7- 30tetrahydro-indazol-1
-yl}-propionic aci @{%Rf()gga%a%%Iﬁ?%%%r%ﬁ%?%iﬁﬁ%%#y% L—“'éﬂfé?@ﬁgm%rtﬁﬂ:’ﬁ ri%&Q4,5,6,7-

tetrahydro-inb%z 812t -9)2REER 85 2 ey 20 1170089 aaPICT BRI 2 D1 E0I05847 Bx@Bded when

((R)-4-113-(4rGhisteer phemytsiilfomebnb-tafiussomethidbenzenssionbnethyl givides
amino}-4,5,6,/-1e razF}y%;o-ir}ggfqg -yl i';%cﬁti% acid; , , o

((R)-4-{Methyl- \f%’o Uene-4-SulfoRy 1) B iU I3n A A sEn IMFERHEAYIIBRAHB IS8 7-tetrahydro-inda
zol-1-yl)-acetic acid; I1lI-UR)-4-([3-(4-Fluom-benzenesulfonyl)-5-trifiuoromethyl-benzenesulfony1)-

methyl-amingt-d, b6y -tetahydeerindazokdsyL-Rrapionio acid; | ,
34(R)-4i§1-(4-chloro-béerglzenesuIfony )%igt?%@g%m%ﬁ%l-b%e@gﬁ%%%I%ﬁ@%—de any and al

methyl-aminBi24°5% 72 BaAIRIa M i d226MmesELisRb BBRIeiserIon including solvents, dispersion
fé(H)'ﬁ’]{[SMmm% bemetfmd 5ﬁdél>’é}1|5-ﬁﬂﬂilﬂmgﬂﬂ9@%‘&??{%@’[@%@%%3orptz’on

methyl-a - -tetr ro-indazol-1-y1)-propionic acid; _ .
3-((R)-4-{Mgﬁy%gﬁigpégﬁ%g%ﬁftoﬁ% é% fi h%?g'rgﬁéﬁ{yﬁBgﬂ%ﬁ%"tﬂﬁfm%mo}-&5,5,7-tetrahydro-ind
azol-1-y1)-pRIFIBRRC aeliveananaini patematsativaihs akecentable calvontesier thered: kyanather
embodimentntherprassatinNentiopdsdi [elgale) . cted from.the consisting of:
{4-[3-(5-Methy1- 1,3,4)oxadiaz%%%gﬁi}?ggﬁ%r@s%fony%%@Z@-%ﬂ?ﬁﬁ%%—?ﬂ 35 I-1-yl}-acetic
acid: 20‘[21-(3’-“@% By ISR Sk suHBR IR ) £ T eTacraRy drea igarob e 98 acetic acid:;
[(R)--4-(3-Benmzenesziforytariinedrepaeiiesylfonylamino)-4,5,6,7-dihydroindazol- 1-ylpacetic acid; and
any phaimaceutically acceptable salt or ester thereof. GENERAL SYNTHESIS OF COMPOUNDS
ACCORDING TO THE INVENTION The compounds of the present invention can be prepared by any
conventionatAfdah¥sTiessidiprocasses for Syntheskiaipthesteampousidsrareprayides ipsthe 30

examples. Genesally.rerapeunes, ot formdiad faahe RinaT eskasroTing Lo Higasshgmes ilustrated
below. %zheme 1 ’ '

capsiles, suppositories, powders, enterically coated or other protected formuiations

{e.g. binding on ion-exchanga resins or packaging in lipid-protein vesicles),
sustained release formulations, solutions, suspensions, elixirs, aerosols, and the like.
The carrier can be selected from the various oils including those of petroleum,
animal, vegetable or synthetic origin, e.g., peanut oil, soybean oil, mineral oil,

25 sesame oil, and the like. Water, saline, aqueous dexirose, and glycols are preferred
Iiquid carriers, particularly (when isotonic with the blood) for injectable solutions. For
sxample, formulations for intravenous administration comprise sterile aqueous
solutions of the active ingredient(s) which are prepared by dissolving soiid active
ingredient(s) in water to produce an aqueous soiution, and rendering the solution

30 sterile, Suitable pharmaceutical excipients include starch, celluiose, talc, giucose,
iactese, taic, gelatin, malt, rice, flour, chalk, silica, magnesium stearats, sodium

stearate, glycerol monostearate, sodium chloride, dried skim miik, glycerol,



llalb The key intermediates of formula Ha and Ilb can be prepared according to Scheme 1. In this
process, a cyclization reaction involving commercially available materials, cyclohexane-1,3-dione (1V),
ethyl hydrazinoacetate hydrochloride (V), and dimethoxymethyl-dimethyl-amine (VI), gives the
intermediate @ifesmmigMil, which is subsequently treated with hydroxylamipe/hysiiagierde (V1) to
produce the oxime IX. Compound IX is then converted to the corresponding amino analogue XllI,
which is further functionalized to the racemic mixture,of its catamate derivatives XVa and 10 XVb.
Hydrogenolysis of either XVa or XVb (or the mixture of the two) then provides the corresponding lla or

lib separatelytopasribe mistuieieh teentwe). sAdhadinskstaradlinedinscheme d cthsdpissmediate VII
can be preparedvb}[i ttr%a 3§)-dione éliy with an equimolar amount of ethyl 15

ing cyclohexane-1,
hydrazinoacetate hyd: ro% %ﬁﬁ%aﬁ?)“ﬁ(%‘é}na%dé VEBIVEHY SN FREN R etRMEANARAREE S room

temperature fortHbOGE Bmilsdites; fadlovied bsaddiidio Ofhdimethixymetbytadimethyd-amine:(VI1), and
subsequentheaig 19060120, Z0I00ROMECTIREANNOINERATL, 19 minutes nc

microwave irradiation (reference: Molteni, V. etal., Synthesis ndehsation of the ketone
VIl with hydrOTARAIRS Ry dBERRS B 11T 85 frettn e 5/bxiRelinX BapbeoasHisiisd by Heting the
reaction mixteing atentempesature dietvieenHRanhbathe dcallux temparriwebivtdde3hours in an
alcohol solves k%%hcgi,r@%@%g% eggagi%l,tor n-butarépl. Thﬁe reacéi}gn can be carrjeg out in the
presence or absence of a base such & pyrlgien%{ogé‘:’&i R IRaFaTue " o B R ARS 4R OTd Reduction
of the oxime € ¢ #BEEBIrresponding amine Xl can be achieved by using titanium (111) chloride (X),
sodium cyanoborohydride (XI), and ammonium acetate (XII). The reaction can be carried out at room
temperagére for several hours, under an atmosphere of an inert gas such as nitrogen or argon

(referente: LESHE Pa51et & I Rt ed mint o8 ppe88iny #niiotsaraliemiim el sfikarbamates

XVa and XVbreanfliespreparachby shenzondensation stthedmisioresiate o kvdthohenzvheblgroformate

(XIV), in the presence.of an | ic base (such as, sodium carbonate, sodium bicarbonate, or

sodium hydrtgfégdﬁv gﬁégn@r‘géaﬁgb@% iy | %‘iﬁ%ﬁ%@%em?ﬁmé,081"i?s%ﬁ?é*’b?ﬁ%??ﬁyi%ﬂﬁ@%%?ﬁqe like).

The reaction’&dbR/Ene CHiF bepkaitalsiecrsabsovethaickras tetndhydrofsims telugiyeyon 1,4-dioxane

when an oroanRIRRR e WG MkuSP ol ARRYEsRIER Il ARk AR ap inargaal base is
owly allowe

used. The reaction can initially be carried out at 0 C temperature, and then s 0 warm up

: P
to room temBEFARIEEY ¥in 5 -LU06HA o BRe THEAL L AR orTEF TretRURE Y el SiRTE RRNElNeTZ5 thus
prepared casliegepamated) atthisiigtege. toy&a pad X8 usingmelisal eahdartEIRALPAK AS-H,

Sum, 20 x 250, | instr . Hydrogenolysis of .each single enantiomer XVa or XVb (or
the racemic %ﬁ%‘%ﬁ?ﬁ%ﬁ?& tC})Pt elﬂ[éﬁgk%é%rg i ’gebéfm%/?lgg% T%b?r‘ﬁ%l'gﬁ ecfP'lTB iﬁ?’]’gta{iﬂ‘éﬁ chirality
can be 30 cONEATRAHR CRBRRRFolICIHAING prelsén e db 1o patiaslidimeardcanboretioderarbatmospheric
pressure of bydeages: Al oM emRaidR ISeXarAL AU SHIR aRpiganic salwent sugh.as ethyl
acetate,)pet[ggpaol ordth?nol. WO 2010/006944PCT/EP2009/058477 - 30 - Scheme 2 Halib
Alternatively tha RegSntRTHTadiate 13C5F B LS rHE Rt arecriaan e iRt dyatisis approach
shown in Schizwlei@: Thiigpesessigivesiprethminatelyidberenasiomencfsstaeisitesba whigh is the
more prefer inthis i | lon. of th one V| to the hydroxyl compound XVIIl can be
done enantiﬁiﬁg@ﬁ\%ﬁmegg%%%g%ﬁggcﬁ%&%t%%%ﬁ%mg%%&)?Pn? \é Lﬂ)?éggannc”(ag of fOrmic
acid-triethyl {HRBLFMRF HERTRVAYOThe hydroxyl compound XVIII is then converted to the 10
corresponding azido analogue XXla or XXIb with high selectivity for the formation of XXia using
diphenylphaspharyl azide (DPPA) (X1X) and 1,8-diazabicyclo[5,4,0]- undec-7-ene (DBU) (XX).
Hydrogé‘glaﬂgndg %ﬂlt?]rée? 5)()%&9 %%’Sﬁ‘ﬁ%fﬂf“a)%%ﬁﬁé &%ﬁ%%ﬁ@ﬁ&ﬂﬂ‘ﬁ%ﬂ%éQWW?lib with chirality intact. 15
Reduction of the ketone VII to the hydroxyl compound XVIII can be done enantioselectively by using a
catalyst such as chloro-[(1S, 2S)-N-(ptolunenesulfonyl)-1,2-diphenylethane diamine] (mesitylene)
ruthenium( ) (XVI) in formic acid-triethylamine azeoptropes (molar fraction of triethylamine: 0.2857) at
room temperature for several hours, and then at 45 C for another few hours



20 (reference: Fuji, A. et al., 3. Am. Chem. Soc. 118 (1996) 2521; Wagner, K. Angew. Chem., Int. Ed.
Engl. 9 (1970), 50). WO 2010/006944PCT/EP2009/058477 -31 - Conversion of the hydroxyl
compound XVIII to its corresponding azido analogues XXla and XXlIb (with a high selectivity for XXla)
can be achiewas-hytseating a mixture of compound XVIII and diphenylphogpharylazige (DPPA) (XIX)
with 1,8- diazabicyclo[5,4,0]-undec-7-ene (DBU) (XX) under anhydrous conditions at a 5 temperature
between -6 and 10C for 16 hours, in an inert solvent,such as toluene or Al,N-dimethylformamide. The
enantiomers from the mixture thus prepared can be separated by preparative HPLC with a Chiralpak
IA column (reference: Ho, W-B. et al., J. Org. Chem. 65 (2000) 6743). 10 Hydrogenation of each
enantiomer XXla or XXIb to give the corresponding amine lia or lib with retained chirality can be
carried out in the presence of 10% palladium on carbon under si/pnrﬁésure of hydrogen, at room
temperature for 1 hour, in an organic solvent such y ethanol, or ethanol. Scheme 3
The key intermediate Ill can be prepared accordin arting with the intermediate XVa
(synthesis shown in Scheme 1). Sodium bor idle redyiction of the ester XVa gives the
corresponding hydroxyl compound XXIII. Mesylatio e alcohol XXIllI, followed by treatment with
sodium cyanide (XXVI) generates the cyano 20 deriv tiy%XXVII. Conversion of the cyanide XXVII to
the methyl ester analogue XXVIII can be accompli “easily by alcoholysis. Hydrogenolysis of the
benzyl carbamate XXVIII affords the intermediatejlll. -32 - Reduction of the ester XVa to the
corresponding alcohol XXIII can be easily e with a hydride-donor reagent such as sodium
borohydride in an alcoholic solvent such ;@gm thano| or ethanol, at the reflux temperature of the
solvent for several hours. React)iﬁ\?}of the ale Il with methanesulfonyl chloride XXIV leads to
the formation of the mesylate XXV. The reaction can be carried out in the presence of a base such as
pyridine, triethylamine or diisopropyl #nting, in an inert solvent such as 1,4-dioxane,
dichloromethane or tetrahydrofuran; at a temperature between 10 0 C and room temperature for
several hours. Transformation of the mesylate XXV to the cyano derivative XXVII can be achieved by
using sodiunaey anisie-acpoiaskiLB RIS inie RPIrsalveRisweh amgdimethyl sulfoxide, N, N-d
imethylformamide, or a mixture of ethanol and water at a 15 temperature between 55 and 80C for 2 to
4 hours. The methyl ester XXVIII can be prepared by acid catalyzed alcoholysis of the cyano derivative
XXVII in & sefusienioehydrogemotgeride irStBthaaad At irobom dem petasuied el sy efat a higher
temperature{reflu femperatye) fara sharterneiod.of 10 fime. Hydrogenolysis of the benzyl
carbamate XXVIII gives the key intermediate Ill. The reaction can be carried out in the presence of
10% palladium on carbon under an atmospheric pressure of hydrogen in a solvent such as ethanol,
ethyl /atzetat@ masfmmnaﬁ/mh@ém@pm mmraw%#@rcgay@ﬁﬁjiM%Q%@mépW&%g that
2010/0(169 P 8477  XXXIl (m=0, 1: n=1, 2)Ib (n=1, 2) The compounds of interest of
formula la oﬁﬁegaggge%%?é%’pga%le%ggtgnrﬁi!%r?é@cﬁe%‘g%ég Tf%{%ylation of the amines lla, XIII or Il
leads td the corresponding sulfonamides XXX. Hydrolysis of the ester XXX gives the compounds of
interest la. The;N; peryatives Ib can be obtained through methylation of the intermediates
XXX, followed by a hydrolysis reaction. Sulfonylation of the amines Ha, lib or Il with the aromatic
sulfonyl chlorides XXIX (where X could be a direct bond or oxygen.) to give the sulfonamides XXX can
be R? and R® are bonded to the ring containing Q by substitution of & hiydrogen atom of

a ring carbon atom; and R* and R, independently of each other, are seiected from
15 the group consisting of:
(1) hydrogen;
(2) halogen;
(3) lower alkyl optionally substituted by hatogen; and
(4} lower cycloalky! optionally substituted by lowsr alkyi;



10 easily accompllished using methods well known to someone skilled in the art. The reaction is
typically carried out in the presence of a base such as triethylamine, pyridine, or
dimethyl-pyridin-4-yl-amine in a suitable inert solvent such as dichloromethane, acetonitrile,
1,4-dioxane, tetraiwdrsfuran or mixtures thereof, at room temperature for 16-hawks baskhe compounds
of interest of formula la can be conveniently prepared via hydrolysis of the esters XXX. The reaction
can be carried out in the presence of an agueous inqrganic base such as sodium hydroxide or
potassium hydroxide, in an organic solvent such as 1,4-dioxane or tetrahydrofuran, at room

temperature fseyevah20dieides: WH20H0/0944RON/ER 20094088427 5 AN jon of
compounds XXX t0 r,oduc?OtFQe deri ativesR)§XXII can be achieved by treating compounds XXX with

methyl iodide’ (CEXIT iR the Prasentd of Abase SIRIERS PHtaSEitRr catbBn A GE s @Erbonate, in
an inert solvéht sliehrasoN$edimgethylf ormamide, acetonitrile, or tetrahydrofuran, at 65 C for 5 hours,
Hydrolysis of compwr;%%éégg gives the compounds of interest of formula Ib. The reaction can be
carried out in the presence of an aqueous inorganic base such as sodium hydroxide or potassium
hydroxide, in an ord%hm’gfﬂi‘ié%ht such as 1,4-dioxane or tetrahydrofuran, at room temperature for
several hours. SchémedidigrXlll, I (m=0,1; n=1, 2, Q=C, N))(XXIV (m=0,1 n1,2, Q=c, N))00CV
(m=0,1, n2, Q=C, )L)T ? compounds of interest of formula Ic, where a second aromatic ring (Ar3) is
linked 15 to the aromatic sulfonamide through an ether linkage, can also be prepared according to
Scheme 5. In this séq@&aee, the first step involves a sulfonylation reaction (similar to Scheme 4),

where the sulfonyl @B'%W&Sa%%?%tmspg%%m&aWQﬁng (Cl or F) on the aromatic ring.
on

Methylation of compounds XXXIV generates the corres ihg N-methyl derivatives XXXV.
Nucleophilic substitatiSH'6f WS S FrirtEY M HFDPI0OAISEAT7 - 35 - the halogen group of
compounds XXXIV(8y Ex\Eyithaplasnols XXXVI, followed by a hydrolysis reaction, produces
compounds Ic. SuI(fS%r)] %%%rbgé%e ar cig&s'Ha. lib or Il with the aromatic sulfonyl chlorides XXXII! to 5
give the sulfonamides IV 'can be easﬁﬂ/o()fghe using methods well known to someone skilled in the
art. The reaction is(lypitatgrcaieeddut in the presence of a base such as triethylamine, pyridine, or
dimethyl-pyridin-4-y{-arpge 4/, | | . ichlo hane, acetonitrile,
1.4-dio>ﬁa,ne, tetrahw%?ofuraﬁ o?%?ﬁidﬁg{éﬂ%%%%éﬁ&%uﬁ%ﬁi@'Hgﬁ?gs(i@/lrhe
corresponding N-méthyPEGHRIBUREELR NS EaR be easily formed by methylation of compounds XXXIV
with methyl iodide (KX Xy arteingaction/canibesaygdmitdutaapresence of a weak base such as
potassium carbon i arponate, in an inert solvent such as N,N-dimethylformamide,
acetonitrile or tetraﬁ%gr%?g?irgi? a\/tsl‘éﬁggﬁ "TSEhG Cfs.%gﬁ\?gl‘?" n of compounds XXXIV or XXXV
(where R1 could be!Fl, igreHsk vistiestherioxExviticalibeutohiévecdy a nucleophilic substitution
reaction with the phemalseXlipwhieh is well known to those skilled in the art, in the presence of a 20
base such as sodium hydride or potassium carbonate, in an inert solvent such as
N,N-dimethylformamide at a temperature between 100 and 150C for 15 to 60 minutes under
microwave ifr&diatiod. Hydrolysis of compounds XXXVII (where R1 could be H or CH3) gives the
compounds of interest of formula Ic. The reaction can be carried out in the presence of an agueous
inorganic base such as sodium hydroxide or potassium hydroxide, in an organic solvent such as

1,4-dioxane ‘U B8 APERIS SH eitsenie teparsre dol sinsrpe ndemty 30Setieniad, Synthesis of the

compoundscwefinierestiebiasmuka iherntaining-bi:and sufonamidesiis,lystrated I Reheme 6. In this

process, the f(ijrst teQ in\_/?lves a s%fomol\?tion ‘ ,

257 Indicates that: (1) when Q or'W is carbon as depicted in formuia [ the carbon is

either unsubstituted by being bonded to a hydrogen (C-H} or substituted by being
bonded to another moiety as indicated in formula | (for example, W may be bonded
to R* or R and Q may be bonded to R?, R®, or X (if X is oxygen or ~S(O)z-) or to the
ring containing W (if X is a direct bond}; and (2) when Q or W is nitrogen, the

30 nitrogen is not bonded to either a hydrogen or R%, R®, R* R or X.



5 reaction similar to that described in Scheme 4 utilizing the sulfonyl chlorides )(XXVIII. Suzuki
coupling of compounds XXXIX with the aryl boronic acids XL, followed by hydrolysis can afford the
compounds of interest Id (where Fti=H). N-Methylated derivatives Id (where Ri=0H3) can be prepared
by two routesyOn@routesis to methylate the N-H intermediates XXXIX firstp fqllpwed, by, Suzuki
coupling with aryl 10 boronic acids XL, and subsequent hydrolysis. The alternative method is to
perform the Suzuki coupling of compounds XXXIX wjth the aryl boronic acids XL first, followed by
methylation, and subsequent hydrolysis. Sulfonylation of the amines Ha, fib or 111 with the aromatic

sulfonyl chlorigiessefihGistruetores-HXX VHE tegive the,sulfanamides; X XXIX gap be.ggsily accomplished

using methoch%%/)vSeiltl knowg tc?asomeowne skilled irl the art. For exaygmpple, the reaction can be carried out
in the presence St & BA58 SUAK LI IS RS oF Eiih e BigrpiridiA-BSjanting)in a suitable
inert solvent it dsidiohipsometitdfe;-atetanitite; dr4slioxane Hietalydrefiyan @ mixures thereof, at

room temperagi; . - / APCT/EP2009/058477 -37 - Suzuki coupling
reactions_,betﬁe%f%é%ﬁ%ﬂ%%%ﬁ%ﬁ)%%;%dT ﬁé%@y ﬁgﬁ&%"g' %ﬁ)@tg%f e%@rﬁ%'ﬁ%’é’xu can be

easily dorie iAfHE PiacErdE s puRadiarhesiana twrisadon atom absent being substituted
[1,1"-bis(diphenyiphesghine)erroreneldichlomppaliadivg @ 3iRAGA LMLl one of the

tetrakis(triphenylphosphine)palladium(0), and a base such as potassium tert-butoxide, sodium
carbonate, oﬁ@% ﬁﬁ'ﬁd%ya ng?dga,fci% %ﬁﬁﬁ%ﬁ%ﬂﬂ@ﬂf“é&@ﬁ%é NERCERREAdreaRRIE 6F dimethyl
sulfoxide, at Av@aEratore hetwesrid 80andst80: Cdotds5 to Ba:minutesuneermisrawaye irradiation

(Lee S. et a/%%i@g%mhgp%@%ﬁ{gﬁﬁ(ﬁg%) 2998). Alternatively, the reactions can be carried out
10 without the use of a microwave at a heated temperature such as 130 C for a longer reaction time.

The cor}gsponding N-methyl derivatives XLII can be easily formed by methylation of compounds
XXXIX with iethiytiodide{X ¥SkaEheseanien can he-rared aukintbe 15 presepce of a weak base
such as pota?sﬁmi %re}otr)]atse gL Sn?)gium fcarbo ate, in an inert solventsuchas =~~~
N,N-dimethylformamide, Xeatomtria or thtranyiPSRAIo% 85°C Ror S FstirSiamitiafeanie faghion as
described abievethgURilincbBphngirsictors fetmeen hearyhboranisfagis Xhandeamppaunds XLII to
give compoypdsXkHieas I i D e palladium. catalyst such as

give co (t[iphenylphl?)s TR ERShy r%%%j%otgaﬂ{%_é?&ﬁgﬁu 94 Raladium, catalyst suel) a
bis(diphenylBRESpHiRYErRSEEhRIaIBHIG oM aHEHRIAR 13 Reciadppty) tanidarbas@such as potassium

tert-butoxidestsmditineioarbeneteiten SQUIMIRINNOPIN AR SANERLSHER AP R® are no
N,N-dimeth;é[g{mgﬂggs Qr (i)w Eg Mlostulfoxide at%’tem erature between 130 and 18000 for 15 to 30
minutes under MICrowave irratistion. B5 Aieratvaly 2H reactions can be carried out without the use
of a microwave at a heated temperature such as 130C for a longer reaction time. Compounds XLIII

can also be ghtained thresghmethydation of thegN-kLintermediates which are obtained via Suzuki
couplingobetwegnI Con;&ound XEX)_(IX_ and the BOt%rtorﬁ?i if:?(%sq' Qtl_ﬁaé%ébsocr}%eg %g"oevgﬁq”he methylation
can be carried BULIAGHE PresdireliEra HenRvsasees /IR stasS GritaiTsrateefesotitne carbonate,

in an WO 2600/086844RC R/ER 2009058147038 lineHsaweBhsleh asN Mdimathylformamide,

acetonitrile,.qr ! for urs. Hydrolysis of compounds XL(or XLIIl gives the
compoundstgfci}ﬁiéggféc’)?%r%ﬁaéﬁ.%%?ﬁe??ggﬁi%Egg r% éﬂ@aWigﬂ" 'BHtEA EREIBIELENe '6f an aqueous

inorganic badecsrdydBiamaigdr dxedevoripotirssivreHyel taxidedito dnadtganic: sabrent such as 1,4-
dioxane or @ﬁ@wdf@ﬂg@obgﬁmewﬁr@@@@ﬁ%@!@n&%ﬁ@\{ﬁ@éE%év%ﬁ’ﬂ%ﬁ}@ Zhecompounds of

interest, of sst;rjuc(:%wr%s le, Yvhere two aromatic rings are linked through™a sultone group, Can be prepared
according t6 SEhane 7S R Brocete same carbon atom.

Uniess indicated otherwise, the genus of formula | and any subgenera thereof
encompass all possible stereoisomers (i.e., {(R)-enantiomers and (S)}-enantiomers)
as well as racemic and scalemic mixtures thereof. in one embodiment of the

30 invention, the compounds of formulz | are (Ri-enantiomers or pharmaceutically
acceptable salts or esters thereof as depicted in the following subgeneric structural
formuia IA for the (R)-enantiomers of formula -



t5 compounds XLVI can be obtained as described in Scheme 5, via sulfonylation of the amines lla or
[l with the sulfonyl chlorides XLIV, followed by methylation. Further transformation of the fluoro
derivatives XLVI to generate compounds le can be accomplished by nucleophilic substitution with the
aryl thiols XL felleweddy oxidation to the corresponding sulfones, and ;Et?ﬁ)ﬁ%mzﬁx%rolysis. \We
2010/006944PCT1EP20091058477 - 39 - Sulfonylation of the amines ha or Il with
3-fluoro-5-trifluoromethyl-benzenesulfonyl chloride _()%I_V) to give the sulfonamides XLV can be easily
done using methods well known to someone skilled in the art. The reaction is typically carried out in
the 5 presence of a base such as triethylamine, pyridine, or dimethyl-pyridin-4-yl-amine, in a suitable
inert solvent such as dichloromethane, acetonitrile, 1,4-dioxane, tetrahydrofuran or mixtures thereof, at
room temperature for 16 hours. The corresponding N-methyl c unpd& XLVI can be easily formed
by methylation 10 of compounds XLV with methﬁ ipdide ). The reaction can be carried out in the
presence of a weak base such potassium carbonat diu onate, in an inert solvent such as
N, N-dimethylformamide, acetonitrile, ortetra h, at 6500 for 5 hours. 15Nucleophilic
substitution of the fluoro compounds XLVI with the iols XLVII to give the 3-aryl sulfanyl
analogues XLVIII can be accomplished in the presence ofa base, such as potassium carbonate,
cesium carbonate, potassium hydroxide, sodiﬁmr@cet%(é, or triethylamine, in a solvent such as
N,N-dimethylformamide, dimethyl sulfoxide, ethanol, water or mixtures thereof, at a temperature
between 100 20 and 150 C for about 30 to iriutes under microwave irradiation. Altematively, the
reaction can be also carried out without qtqé uge of a microwave at a moderately heated temperature
for a longer period of time. Oxidq_t{ign of the ompounds XLVIII to the sulfonyl analogues L can
be 25 achieved using an oxidant sush as Hydrogen peroxide or m-chloroperoxybenzoic acid (m-CPBA)
(XLIX), in an inert solvent such as di Gaethane or gichloroethane (or an aqueous solution if
hydrogen peroxide is used), at a tegnperature between 0 C and room temperature for several hours.
WO 201010116944PCT/EP20091058477 - 40 - or potassium hydroxide, in an inert solvent such as
1,4-dioxane or tetrahydroftf4HE5 Fhofh teripdraiig forSevedesrersererye 8 The compounds of
interest of formula If-Ih can be prepared according to Scheme 8. Starting from the bromo derivatives

LI, which ar ] Iﬁl’ . nner as intermediates XXXVII in Scheme 5, Suzuki coupling
with methy! ?)?grég}%%qggiﬁ(% %'m{?’v{eﬂg 88%”88%%% ‘ﬁ?ﬁ’rﬂ%géﬁx SRS RS eSters LIl generates
compounds HSIPaRPEBERIngcerebhisosmidsor ewitnsisotrategt biepartieiasitht ilpromgces the
intermediates berhisroagoatian N aieflise dollaua b gstanbytiplysis affords compounds g
Treatment of the olefins LV with diazomethane, followed by ester hydrolysis generates compounds Ih.
WO 2010/006944PCT/EP2009/058477 Suzuki coupling reactiofis between compounds LI and methyl
boronic acid (L10) or isobutenyl boronic acid (LIV) to give compounds kil or LV, respectively, can be
done in the presence of a palladium catalyst sugfi as tetrakistri S/Tphosphine)palladium(O), or[1,1-
5 bis(diphenylphosphino)ferrocene]dichloropalladity (PAE12¢dppf)), and a base such as
potassium tert-butoxide, sodium carbonate, gt sod ydroxide ¥ an inert solvent such as
N,N-dimethylformamide or dimethyl sulfoxidg, at a perature between 130 and 180 C for 15 to 30

microwave at a 10 heated temperature suchrdls 130.65¢¥ a longer reaction time. Hydrolysis of
compounds LIII gives the compounds of interestf formula If. The reaction can be carried out in the

wherein Q, W, X, R"-R® and n are as defined previously.



Conversion of the olefins LV to the corresponding saturated intermediates via hydrogenation can be
carried out in the presence of 10% palladium on carbon under atmospheric pressure of hydrogen in a
solvent such as ethanol, ethyl acetate, or 20 methanol, at room temperature for several hours. The
compounds ofinteneshefdormula Ig can be obtained through base-catalyzeg-hydsalysis,in the
presence of an aqueous inorganic base such as sodium hydroxide or potassium hydroxide, in an inert
solvent such as dichloromethane or tetrahydrofuran, gt room temperature for several hours. 25
Transformation of the olefins LV to the corresponding cyclopropyl derivatives LVII can be

accomplishedrbyrireasing-qaimpesmasd Mr-udth didzemsthang LD iR %1@8%88%%19 85(@;9%@8‘“

catalyst such as P?Ilgd'umﬁacetate,_gfg?alladium |1)acetylacetone, or palladium dichlori
bis(benzonitriie}, in-A s OREHT SRS R Hie Do BmEther Bt BtierStearamaroriret, or mixtures
thereof, at a tewiperaturebetweleri.0 C and room temperature for several hours (reference: Staas, D.
D. et al. Bioorg. Med. Chem. 14 (2006) 6900). Further hydrolysis of the WO
2010/006944PGHEEZ009ABRARE v rvelomionyt compounds hYIL ghves campoynds, of interest of

formula Ih. The reaction can be carried out in the presence of an aqueoug inorganic Brgé‘“eaéuch as
sodium hydrdXiB8BrEELEaty Ryaraiaal fRlhaoneriasilesiesieihasn Ndiodaheor tewatydrofuran,
at room temperature for several hours. 5 Scheme 9 LVIII The compound of interest of formula li can
be synthesiz ustrated in Scheme 9, tO starting from the compound LVIII, which can be
prepared acjcﬁﬁ%tqgrgﬁ]%eend@ " E%Faﬁlrt?g %%Pé’&é‘f%ém*é‘ﬁﬁ&%fﬁ&ﬁ%ﬁ%?“@&h‘{mﬁfd LVIII to
produce comiyGumeRI eanissraetieiied in ahespiesencaiotl 6%epalindivnt anaathon iuneesdd psi
pressurg of hygliogen i asolvent such as ethanol, ethyl acetate, or methanol, at room 15 temperature
for several hours. Scheme 10 The compounds of interest of formula lj and |k can be synthesized as
illustrated in 5 Scheme 10. The aniline intermediate LXI can be generated by treating compound Vi

with 3-nitrobénzensiifonylchierite (heXrdoliovedhygedustionsl theites arupde the corresponding

amine. Sulfopylation of t niline LXI,.followed by hydrolysis of the ester produces the compound of
interest |j. Alternat?é]elé,{ 5}6} 3%%%881%%‘%8&%%%% %ﬂ%\ﬁéﬁ%%%@&%’%@f% fdScompound of

interest Ik. 10"8u#ERy3AHSA Bfa@emmine compound Ha with 3-nitrobenzensulfonyl chloride (LIX) to
give thejsulfonamide LX can be easily accomplished using methods well known to someone skilled in
the art. For examrﬁ)lgﬁ, the reaction can be carried out in the presence of a base such as triethylamine,

pyridine, or dinfEtRYIPyHERCA RIS o e8 A vaRiBR i ndreskddn e e mp elieiomethane,

acetonitrile, fofrdixboepostetadyiirafurarcap@mbdures thenee!, tabroemy irueatyng fer 46 hours.
Reduction of the hitro compound LX to the corresponding amine derivative LXI can be done using

methods well kndwn to someone skilled in the art. For example, Zinc 20 reduction can be employed.
The reaction typically is carried out under acidic conditions by using acetic acid, hydrochloric acid, or

ammonium ahlefige:inkd M2 HOMBOMARHMER 20000584 77 44 s-auliahie %9%?%%*?*‘ as

methanol, ethanol, tetrah dr(éfuran, water or mixtures thereof, at a temperature between room

temperature Arid FEHRCT VRGFESPIHE SaIvet tRleE fhesrieramrgiord. is a direct bond.

In one embodiment the present invention is directed io the compounds of formula |

or pharmaceutically acceptable salts or esters thereof wherein X is oxygen.

In one embodiment the present invention is directed to the compounds of formulg |

or pharmaceutically acceptable salis or esters thereof wherein X is -S{O)z-.

in one embodiment the present invention is direcied to the compounds of formuls |

30 or pharmaceutically acceptable salts or asters thersof wherein R is hydrogen.

In another embodiment the present invention is directed to the compounds of

formuia | or pharmaceutically acceptable salts or esters thereof wherein R is methyl.



5 Following the same procedure as the step 1 of this sequence, sulfonylation of the amine compound
LXI with benzenesulfonyl chloride (LXII) provides the corresponding benzene sulfonamide. Hydrolysis
of this sulfonamide leads to the final compound of interest Ij. The reaction can be carried out in the
presence of ancagu@ousinorganic base such as sodium hydroxide or potagsii-hydraside, in an 10
inert solvent such as dichloromethane or tetrahydrofuran, at room temperature for several hours. In the
same fashion, acylation of the amine compound LXI,with benzoyl chloride (LXIIl) can be carried out in
the presence of a base such as triethylamine, pyridine, 15 or dimethyl-pyridin-4-yl-amine in a suitable
inert solvent such as dichloromethane, acetonitrile, 1,4-dioxane, or tetrahydrofuran and mixtures
thereof, at ropm temperatlére for 16 _hours. Further hydrolysis of the above acetylated compound

produces the CSMPOIna BFFHTEFELE RS PRESRSLBYSTEER B tarid Bubm tHEBRESEREE of an aqueous

inorganic badersuth as stdiumdydimidecrquotassivum:26 bydsexiderdaan-sesth solvent séich as
1,4-dioxane qr fetrahydrafuran, at (0o r several hours. EXAMPLES Although certain
exemplary embo‘dimentﬁ%re deﬁcteﬁr%%%%%%g@é?eﬁe, %8%C§§%E[%ﬂ%3§' of the present
invention-can be pré‘ﬁéﬁé‘?ﬁﬁﬁﬁg appropriate starting materials according to the methods described
generally herein and{priyduetheds available to one of ordinary skill in the art. Materials and
Instrumentation In %ﬁﬁ\g&%lr?)%lri\ter{nedi?tes angd final compounds were purified by either flash
chromatography and/or pré&argt%'ﬁﬁ_&%@ﬁﬁﬁﬁ%%ﬁﬁ figuid chromatography). Flash
chromatograpphyrwhigpenfonsiet:using (13the!Rictage:SR bifddisysiemandrthe @uad, WO
o BinLiE P edRiRAL by A2ien Cartidge Dodule (ram Bioipge PR ap PN 1500

CombiFlash(r) chromatography instrument edyne Isco, Inc.); unless Sthémils noted. The
silica gel‘bralhid e pereisy sarliAltaher® pejacrSioTMBogamitieising 40-60 micron (from
Biotage AB); (2) SilicarealagéS registry No: 63231-67-4, particle size: 5 47-60 micron; or (3) ZCX from
Qingdao Haiyang C?etr)rlj(i)%%.Co., Ltd, pore size: 200- 300 mesh or 300-400 mesh. Preparative HPLC
was performed on areversed phase column using an XbridgeTM Prep Ci8 (5 pm, OBDTM 30 x 100
mm) column (from &etdigrCorporation), or a SunFire Prep C18 (5 pm, OBDTM 30 x 100 mm) column
(from Waters Corp@@ﬁgg%z’[o Mass spectrometry (MS) was performed using a Waters(r) Alliance(r)
2795-Z%7m2000 (from Waters Corporation). Mass spectra data generally only indicates the parent
ions unless otherwlSs TRV, MS data is provided for a particular intermediate or compound where
indicated. Nuclear (Bagietisorgsonance spectroscopy (NMR) was performed using a Bruker Avance
-"A 400 MHZ Digitagl@“\ﬂfﬁ Sﬁe% Rorpeatr% (for the 11-1 NMR spectrum acquired at 400 MHz) (from
Bruker BioSpin AG é”)uﬁ Rdata & provided for a particular intermediate or compound where
indicated. The mict§Whveesadisteldmeantions were carried out in a Biotage InitiatorTM Sixty (or its early
models) (from Biotage AB). Chiral separation was performed by Preparative HPLC. Preparative HPLC
was 75 erf?rmed using an Agilent 1200 HPLC with a Chiral pak(r) IA (5 0m, 20 x 250 mm) column
and a Ctiiral B%@R@-%BW%%@@WB BSRIMAYBHITRERDAIE CPFRPTEEAMSlogies (China)

co., Ltd. All feamtitnsdnpbhringaitsensitive seagentswete padermedndel-painer:3@ atmosphere.

201010060438 C T 80 0BT 1 Tl & BART Lo ol R A OF PHELERRED |
INTERMEDIATES(1Prepeaggion of ((R)-4-amino-4,5,6974etrahydro-indazol-1-4-acetic acid ethyl ester
(11a) and ((S)-4-aminey4:6x8i7 -tetrahydro4ndazol-1-y1)-acetic acid ethyl Sester (1lbl

25 (3) fluoro or chioro;
(4) cyane;
(6) methyl, ethyl, propyl, isoprepyt, butyl, sec-butyl, or teri-butyl;
(B) difluoromethyi or trifluoromethyt;
(7) methoxy, ethoxy, isopropoxy or trifluoromethoxy;
30 (8) methylcarbonyiamino;
(2} carbamoyl,
(10} acetyi:



(4-0x0-4,5,6,7-tetrahydro-indazol-1-y1)-acetic acid ethyl ester (VII) 0 \-Oir 100 To a solution of
cyclohexane-1,3-dione (50.7 g, 45.2 mmol) in N, N- dimethylforma mide (700 mL) was added ethyl
hydrazinoacetate hydrochloride (70 g, 45.2 mmol). The reaction mixture was stirred for 5 minutes, then
dimethoxyni&thyldiniedsd-amine (53.9 g, 45.2 mmol) was added. The reagtiovEnmxteneswas divided 15
into 50 vials, which were heated in a microwave at 190 C for 2 minutes. After cooling to room
temperature, the combined reaction mixture was congentrated in vacuo to remove most of N,
N-dimethylformamide. Water (200 mL) was added, and the resulting dark brown mixture was extracted
with ethyl acetate (200 mittcx 3). The organic layers were combined, washed with brine (600 mL), dried
over sodium 20 suttférftﬁ% t&w&q&ptrated in vacuo to afford a brown oil, which was placed in a fridge
overnight. The resulting yellow precipitate was filtered and washed with petroleum ether to give
(4-0x0-4,5,6, 7-tetrahydrsiidas6ioyyr)ededae Biord &ty ester (79 g, 79%) as yellow crystals.11-1NMR
(400MHz, CDC13) 649patihyd2ul® ki) &iffs(Fioh i), 4.26 (m, 2 H), 2.80 (t, J = 6.4 Hz, 2 H), 2.51 (t, J
=6.4Hz, 2H), 220 (t,J=6.4Hz,2H),1.31(t J=7.2 Hz, 3 H). MS calcd. for C11H14N203222. obsd.
(ESIt) (M+H)+ 223. WO 2010/006944PCT/EP2009/058477 - 47 -
(4-Hydroxyitmirowtts6ertsiraimpdiaindazekdt yieadeticsadia: effry ke ster(d)pOkhazid To a stirred
solution of (4 4,5.6.1- h - -1-yl)-acet [ r 4 [) in ethanol
(10 mL) Was%O a%d%% 1h@%?g§ﬁ%ﬁ§g§%%?g%%%%%&(%%d%%%?%%%n@rﬁéﬁgﬁéﬁéﬁegﬁﬁ Jr%%ﬁf was heated
at reflux for THORRTAFEY Dy tetFsonie Afiertrera SaugionvEesredntrated ammonia and
saturated ammonigm ehiasige: (10 mL, 1.5, v/iv) was added to the reaction mixture. The resulting
solutio; S{vas extra%%% V\Igi;[h ethyl acetate (25 mL x 3). The combined organic layers were washed with
brine (30 mL), dried ov g58ium sulfate and concentrated in vacuo to 10 give
4-hydroxyimino-4,53 F#etrahydro-indazol-1-y1)-acetic acid ethyl ester (203 mg, 85%) as a white solid,
yvhich was used fo(ath&ﬂéxéﬂﬁ%éﬂ%iﬁ?&lﬂ&f&ﬂm&ﬁ%fﬁ‘fﬁ%géh? above white solid contained a pair of
isomers in 10 to 1 ratio as determined by 1IHNMR. for the major isomer, 1H NMR (400MHz, CDCI3) 6
ppm 8.29 (s, 1 H), @) dews’ slkpvogipnal myostiaied y@iagss; and), 2.58 (t, J = 6.4 Hz, 2 H), 2.10
(t, J = 6.4 15 Hz, 2#)olveddk\dalib2Hz: Bubr Maicaleds fap&u H1ISN303 237, obsd. (Esr) [(M+H)1
238. (43Qmino-4,5,6,7-tetrahydro-indazol-l-yl)—acetic acid ethyl ester (XIII) 70 To a solution of
(4-hydroxyimino-4,5,6,7-tetrahydro-indazol-1-y1)-acetic acid ethyl ester (132 mg, 0.59 mmol), sodium
cyanoborohyd#detig1 emigdirrs hihsol);asad tdanverdiions dbetdtesl (0.81¢,c02pnomal} iof methanol (10
L) was adkiseh Ay ERIOlS(0 99RO 1 valers HEREMpRAgpwise. The reaction
mixture was stirred at room temperature for 2 hours under an argon atmosphere. To the above 25
mixture were added water (10 mL) and a solution of concentrated ammonia and saturated ammonium
chloride (10 mL, 1)5jv88ydEme resulting mixture was filtered through a pad of Celite(r) (a diatomite filter
from Wgrld Minerals Inc.) with dichloromethane (30 mL.). The separated aqueous layer was extracted
with dichloromethane (20 mL x 3). The combined organic layers were washed with brine 5 (30 mL),
dried over sodiumBatkERniesneerratedirease e afferdelected from the group
4-amino4,5,6,7-tetsgRydipringiazol-1-y1)-acetic acid ethyl ester (131 mg, 99%) as a viscous light brown
oil. 1H NMR (400MHz, CD30D) 5 ppm 7.76 (s, 1 H), 5.34 (s, 2 H), 4.60 (m, 2 H), 4.34 (m, 2 H), 2.70
(m, 2 H), 2.20 (m, 1 H), 198 H°§%D, 1.32 (t, J = 7.2 Hz, 3 H). MS calcd. for C111-117N302 223,
obsd. (ESIt) [(M+H)+] 22&) 0ditR)-4-Benzyloxycarbonylamino-4,5,6,7-tetrahydro-indazol-1-y1)-acetic
acid etli;yl ester (XVa) an@)(g%)éz}éBenzyloxycarbonylamino-4,5,6,7-tetrahydroindazol-l-yl)-acetic acid
ethyl ester (XVb) 0 ’

(4} fluoro;

(5} methy!;

(6) iscpropyl:;
(7) trifiuoromethyt; and
(

30 8) 1-methyicyciopropyl and



N -k \-o*t5 To a solution of (4-amino-4,5.6,7-tetrahydro-indazol-1-y1)-acetic acid ethyl ester (60 mg,
0.27 mmol) in 5% sodium carbonate (0,57 mL) and 1,4-1,4-dioxane (1 mL) was added benzyl
chloroformate (58 uL, 0.40 mmol) at O C. The reaction mixture was allowed to warm to room
temperature siowlyy/endsgtirred overnight. The reaction mixture was partitippgeg-Pafwaen water (10 mL)
and dichloromethane (20 mL x 3). 20 The combined organic layers were collected and dried over
sodium sulfate, filtered and concentrated in vacuo._The residue was purified by column
chromatography (50% ethyl acetate in hexanes) to afford racemic

(4-benzyloxycarbomflaminea, imEefiatahydi-dndazahiryh)assticiagig sl ester (942 mg, 98.2%) as
a white solid. 1h1 NMR (400MHz, CDCI3) 5 ppm 7.54 (s, 1 H), 7.49-7.35 (m, 4 H), 5.18 (s, 2 25 H),
5.23 (s, 2 H), 4.92-2%6‘%#%?93%, 4.23 (dd, J -= 7.2 Hz, 2 H), 2.52 (m, 2 H), 2.05- 1.88 (m, 4 H), 1.30 (t,
J =7.2 Hz, 3 H). MS calc(i foryGt9E23N304 357, obsd. (ESI+) [(M+H)+] 358. The chrial separation
(Gilson instrument: colun}gé@@d]:cg; (gl;ogyﬂg%e,: 15mL/min; gradient: 55% hexane in propan-2-ol) gave
((R)-4- WO 20 0/006944PCT/EP2009/058477 - 49 -
benzyloxilcarbonylamino-@,)s%?’ﬂ?étrahydro-indazol-l-yl)-acetic acid ethyl ester (retention time 7.2

minutes) and ((S)-4-benzw@xy§acr3bpgyl@mgﬂ@bﬂﬁs@gr@%gvgm?gigggggkﬁ-ﬁ;}@gg%,gcid ethyl ester
gether was 70%. 5

(retention time 8.7 minutz}gﬁ){/ Tg%éecov r%xfor both isomers t; .
((R)-4-Amino-4,5,6, 7-tetralydro. Andasol- T 17 AR e SPHYPEL %Y A Solution of
((R)-4-amino-4,5,6,7-tetrdhydretintatiol ¥+yt stoesiciacid:ethyl ester (357 mg, 1.0 mmol) in ethanol
was hydrogenated over 10% palladium on carbon (40 10 mg) under atmospheric pressure at room
temperature for 3 hours. The reaction mixture was then filtered through a pad of Celite(r) (diatomite
filter). THE filtrate WAEEBIECtely afid ¥ShEdt e dFHRALRER R
((R)-4-amino-4,5,6,7-tetrahydroindazol-1-y1)-acetic acid ethyl ester (224 mg, 99%) as a light yellow oil.
MS calcd. for 1L 7N302 223, qbsd. (ES1+) [(M+H)+] 224. 15 The stereochemistry of the
R-configura%g%%g?kt%i 60%8%’6’?1& st%aefﬁ)er gree'ite'n\g Tl tfgr%ﬁ?efésfﬂ%&ec%?{ﬁﬁﬁ%m-ray
crystallographiyrefia | or pharmaceutically acceptabie salts or esters thereof wherein:
[(R)-4-(3-bromo-5-tertbutyl-benzenesulfonylamino)-4,5,6,7-tetrahydro-indazol-1-yff-acetic acid ethyl
ester, prepared from lla_according to methods described herein. 20
((S)-4-A{r?1ino-4,5,Wﬁéﬁé@iid;ro-indazol-l-yl)-acetic acid ethyl ester (11b) 0 A solution of
((S)-4-amino-4,5,6,7-tetrahydro-indazol-1-y1)-acetic acid ethyl ester (357 mg, 1.0 mmol) in ethanol
was hydrogenatedcgyseé %%:é;npalladium on carbon (40 25 mg) under atmospheric pressure at room
temperature for 3 hours. The teaction mixture was then filtered through a pad of Celite(r) (diatomite
filter). The filtrate was WO 2010/006944PCT/EP2009/058477 - 50 - collected and concentrated in
vacuo to afford (Sx4aRaing-fdubenigipnyiuindasab Lyl arelcdrid b RsiRiiges mo. 99%). MS
calcd. fQ#C11H17N302 223, obsd. (ES1") [(M+H)1] 224. 5 Alternatively, '
((R)-4-amino-4,5,6,7-tetrahydro-indazol-1-y1)-acetic acid ethyl ester (11a) and
((S)-4-amino-4,5,W-wm&dmmﬁehmymwﬁ@taﬁdggmyé@a@e(ﬂ@;ﬁ)tﬁgr@h@ﬁynthesized
according to Scheg&%ésif_[ Cg;—:'tailed experimental procedures are described below.
((S)-4-Flydroxy-4,5,6, 7-tetrahydro-indazol-1-y1)-acetic acid ethyl ester (XVIII)

(1} hydrogen;

(2) fiuoro or chioro;

]
a

(3) methyl. ethyl, propyl, isopropyl, butyl, sec-butyl, or tert-butyt; and
{4) methoxy, ethoxy, or iscpropoxy;

and W, R" and n are as definad previously.

30 In another embodimeant the present invention is direcied to the compounds of

formula | or pharmaceutically acceptable salls or esters thereof wherein:



OH oe 10 To a stirred solution of (4-oxo0-4,5,6,7-tetrahydro-indazol-1-y1)-acetic acid ethyl ester (16.7g,
75.0 mmol) in formic acid-triethylamine azeotropes (molar fraction of triethylamine: 0.2857, 45 mL)
was added chloro-[(1S, 2S)-N-(p-tolunenesulfonyl)-1,2- diphenylethanediaminel
(mesitylene)rarthemiermntgs(1.869, 3.0 mmol). The reaction 15 mixture was stirreghat o, temperature
for 3 hours and then at 45 C for 2.5 hours with occasional venting. After cooling to room temperature,
1N hydrochloric acid (50 mL) was added, followed by,extraction with ethyl acetate (200 mL x 3). The
organic layers were combined, washed with brine (300 mL), dried over sodium sulfate, filtered and
concentrated in vacu@s 3 kgdesighiewas purified by column 20 chromatography (gradient elution, 0-4%
methanol in dichloromethane) to afford ((S)- 4-hydroxy-4,5,6,7-tetrahydro-indazol-1-y1)-acetic acid
ethyl ester (14.3 g, 85%) as a white solid with enantiomerical purity ? 99% as determined by
ChiratpakTM IA colGienddonditieprgradients 504 hexanesis eianpinfiowrale:ckeml/min and
retention time: 5.8 mi se ' in.for B_enantiomer). 1H NMR (400 MHz, 25
CD30D) 6 ppm 74?%‘%5% %%%%%ﬁ@%%%} ?th‘ﬁ)gf fﬁ%g(%%ﬁﬁig%f S99 52 (m, 2 H),
2.06-1.84'(m, 4 H),°P2YKHNF 217.2 Hz, 3 H). MS calcd. for C11H16N203 224, obsd. (ESI-1) [(M+H)+]
225. WO 2010/006944P Cil/ER20094058477 - 51 - ((R)-4-Azido-4,5,6,7-tetrahydro-indazol-111)-acetic
acid ethyl ester (XXla) an%és -(4-Azido-4,5,6,7-tetrahydro-indazol-111)-acetic acid ethyl ester (XXIb)
An oven dried flask was ¢ r%jedr%ith ((S)-4-hydroxy-4,5,6,74etrahydro-indazol-1-y1)- 5 acetic acid
ethyl ester (14.3 g; 63.8 minolgtiphehylphagphosylraaide (RP AR M, 68-Lmmol) and
anhydrous toluene (100 W&MF&%MM ,was cooled to -6 C in an ice bath.
1,8-diazabicyclo[5,4,0]-undec-7-ene (DBU) (9.53 mL, 63.8 mmol) was added dropwise, while
maintainihg the internal t€mPBERGHY -Gttt YeltembpPERow Bitllomrestsartion mixture was stirred below
10 C for 16 hours. After tmﬁ)ﬁ&a@mp@@womplete, a solution of saturated ammonium chloride (50
mL) was added, and the ur%%ﬁ ga% r was e%ctTd with dichloromethane (100 mL x 3). The
combined organic layers were AER0VEY SR & ff%’l?é’,”filtered and concentrated in vacuo. The
residue was purified by column chromatography (gradient elution, 15-30% ethyl acetate in petroleum
ether) to afford a mjpdurg0HWR erantomers Q%Odg%e%fpﬂ%?o yThe ratio of (R)-enantiomer to
(S)-enantiomer was 8:2 as determined by PLC with Chiralpak TM'IA column). The two enantiomers
were further separated by HPLC with Ch ralpakfm IA column (separation condition: gradient: 70%

hexane in etinapatjdloar emteiclEeRnipicdredemiioniner k4 RinFOrReNANNaMEraRd 8.9 min for
(S)-enantiomey. r -4-azido-4,5,6,7-tetrah dro-'ngazol-l- 1)-acetic acid ethyl ester (7.1 g,
e.e9/0 99%%%%%%@%@%%%% Pe“{ﬂ%%fiﬁrﬁ’z",sé’é% = p%n?% ® 1%,1@@@(%,&%, 4.63 (s, 1
H), 4.20 (g, REMPeHAS2sHIWN B2{aW:2 H), 1.97-1,88(m, 4 H), 1.29 (t, J= 7.2 Hz, 3 H). MS calcd. for
C111-115N502 249; obsd. (ESI+) [(M+H)+] 250. WO 2010/006944PCT/EP2009/058477 - 52 -
((R)-4-Amino-4,5,6,7-tetrahydro4ndazol-1-yl)-acetic acid ethyl ester (11a) A solution of
((R)-4-azido-4,5,6,74etrahydro-indazol-1-y1)-acetic acid ethyl/estsf (125 g, 5.0 mmol) in ethanol (40
mL) was hydrogenated over 10% palladium on 5 gargon:{139 bipder 30 psiin a 150 mL parr bottle
at room temperature for 1 hour. The reaction mixtuse v 5 filtexed, rough a pad of Celite(r) (diatomite
filter). The filtrate was collected and concentta o to afford ((R)-4-amino-4,5,6,7-

2ot (¢1.109, 98%), which was used in the next step
without further purification. MS calcd. for C11H17N302.223, obsd. 10 (ESI+) [(M-FH)+] 224.
Preparation of 34(R)-4-amino-4,5,6,7-tetrah§bll=ol-\i[nd§g\bfl-l-Ol-propionic acid methyl ester (lII)

in & preferred embodiment, when X is oxygen it is attached o the 3, 4, or 5 position

on the ring containing Q. In a more particular preferred embodiment, when X is



15 [(R)-1-(2-Hydroxy-ethyl)-4,5,6,7-tetrahydro-1H-indazol-4-A-carbamic acid benzyl ester (XXIll) To a
solution of ((R)-4-benzyloxycarbonylamino-4,5.6,7-tetrahydro-indazol-1-y1)- acetic acid ethyl ester
(2.00 g, 5.60 mmol) in methanol (150 mL) was added sodium 20 borohydride (1.61 g, 39.5 mmol). The
mixture was $titred &eds@:C for 2 hours. After being cooled to room temperatgsthe.feaction mixture
was acidified to pH 7 with 5N WO 2010/006944PCT/EP2009/058477 - 53 - hydrochloric acid, and
then concentrated to remove methanol. The resultingymixture was extracted with dichloromethane (20
mL). After filtering out any insoluble materials from the organic layer, the filtrate was concentrated in

vacuo to giveol{Rjet-it( 2-bydtoms eshyd-4.5elitlotetiayslrerd Hondaznk fypcarbamic }%rpgedwzyl ester 5
(1.68 g, 95%23@\%3@%‘“ soHd. MS caled, for 017H21N303 315, obsd. (ESI+) (M+HF))?+% 16.
Methanesulfonic acid 24(R)-4-ben ‘%0 CaPbEnyIEFiRGT% B B AHRshaRyarbifdazoll i 1)-ethyl ester
(XXV) | 0 ToPRgBRitian BF[(RE Ly@:ytho<y-ethy s, pidatrahydroitidrindarm-4-wll-eathamic acid

benzyl ester (@ Q. A4 @mal idine ml., .mmol) in dichloromethane was added
methanesulfo% ch_IoridEe (2.40 ?nilﬁ%%yﬁ%%I?%ﬁ%ﬁée%oﬁ)%&%e'nqrfx Gr% wagRv&Htied to room

temperattre SRPSHET 0V B HdursS (Fhe kds@imrasittuieavasrfopeetiintorice¢ 10g). The organic
layer was thersepanatéd and washed with 0.1 N hydrochloric acid and saturated sodium bicarbonate,
dried over sodium sulfate, filtered and concentrated in vacuo. The residue was purified by column
chromatography (10% methanol in dichloromethane) to afford methanesulfonic acid

2-((R)-4-bensyRGiEsrboHjiammine 587 ROvetaby droindazolal iyd}+athy| St (880ung, 90%) as a

white solid. Mgealedifor£191-123N3055 393, ahs! DIVEEDL 394, i oo of

[(R)-l-(g-Cy -ethyD)-4,5 6,7-tetrahl§/dro-1H-indﬁﬂ%&%ﬁ%ﬂ%@é&gg RLEES QRPN wo
2010/008024b CNISIB0IIBEAT $ 0540 PRIPEANIOR BhenethEsBsabhic acid
2-((R)-4-benzyloxycarbonylamino-4,5,6,7- tetrahydroindazol-1-y1)-ethyl ester (850 mg, 2.16 mmol) in
dimethyl sulfoxi . ed sodium cyanjde (540 mg, 10.8 mmol). The mixture was stirred
at 5500 5 for%?t%?gaﬁfgé%jﬂ%%d?ﬁ%mrﬁ&ﬁﬂg vVa’\é fo’g@%ht NEERrOBRPtRe agTebus layer was
extracted witH@fAcaketage(Rosierxas) trEhengombindhorgamic layers wete dirfetpvet sodium sulfate,

filtered and eofceRUAteAdmIGJNEY BiduGWasRKHIEHLY flash column chromatography (10%

methan 4in dichloromethane) to afford
[(R)-1-(2-cyano-ethyl)-4,5,6,7-tetrahydro-1H-indazol-4-y1}-carbamic acid 10 benzyl ester (600 mg,
85%) as a whitensitie. MSicaitotefdsdatBHROMAGR 34 absd: HoSkt hIM )25 R? or B% ic

3(R)-4-Benzyuicashany BN PR HiSHRINraintazel 1 yn): propionic acid methyl ester (XXVII)

attached to the 9 or 11 positions on the ring containing W.

20 in a more specific embodiment, the present invention is directed to a compound of

formula | selected from the group consisting of:

{(F\’)—él-{ﬂr—(2~Chioro~phenoxy)—beﬂzenesulfonyiamino}—4,5,6i—tetrahycﬁro-
indazol-1-yl}-acetic acid:;.

23 [(R)-4-(Biphenyi-d-sulfonylamino}-4,5,6.7-tetrahydro-indazol-1 -yli-acetic acid;
[4-(4-Phenoxy-benze nesuffonylamino}-4,5,8,7-tetrahydro-indazo!- -yli-acetic
acid;

[4~{3—F’henoxy—benzenesuifc}nylamino)—dr,s,6,7~tetrahydro~indazol—1 -yll-acstic
acid;

30 3-[4—(8Epheny[@—sulfonyiaminc)-4.6,6,7’»~tetrahydro«indazol—’| -yll-propionic
acid;

{4—[5-Bromo—6—(4ﬁchi0ro—phenoxy)-pyridine—3—sutfonylaméno]-4,5,6,7—
tefrahydro-indazol-1-yl}-acetic acid;



A solution of [(R)-1-(2-cyano-ethyl)-4,5,6,7-tetrahydro-1H-indazol-4-yd-carbamic acid benzyl ester (700
mg, 1.96 mmol) in 2M solution of hydrogen chloride in methanol (60 mL) was stirred at room
temperature for 32 hours. The pH of the reaction mixture was then adjusted to 7.5-8 with solid sodium
bicarbonate, @nd:vestilsing mixture was 20 concentrated in vacuo. To the resigueamadded
dichloromethane. Filtration and concentration gave
(R)-3-(4-benzyloxycarbonyl-amino-4,5,6,7-tetrahydrggzindazol-1- WO
2010/00(j944PCT/EP2009/058477 -55 - yl)-propionic acid methyl ester (770 mg, 99%) as a yellow
solidS calcd. for 018HZ3IN36b-B5Z-Rsd-thSdiMAHINA 358 ifonyiamine)4.5.6,7-
3-((R)-4-Amino-4,StQtZ-Igegrar_%%ro-imgsqz?_l-lé%/l)- ropionic acid methyl ester (lll) 5 A solution of
3-((R)-4-benzyloxycargo?ﬁylgaml%94, ,%1,7539 ‘i’él‘é}d%-indazol-l-yl)- propionic acid methyl ester (150
mg, 0.42 mmol) in iiethanolwds Rydnbgemieteyep i0% palladitmytmdarbars(39 - mg) under

atmospheric pressyse-gtyrgenhiemperapre for 3.npurs. The reaction mixture was filtered and the
filtrate was concentrated in 10 vacuo to give 3-((R)-4-amino-4,5,6,7-tetrahydro-indazol-1-y1)-propionic

acid methyl ester (9% WM& 989% P44 & ¥R HOR GG BAIE$or €2 iomiaTs00 223 86bsd. (ESI+) [(M+H)+]
224. 3-(4-Amino-4,&tahetrainydrayindazeltticliqpropionic acid methyl ester was obtained 15 starting

with racemic (4-be carbanylamino-4,5,6, 7-tetrahydro-indazol-1-y1)- acetic acid ethyl ester, in a
method analogousqt‘%))fflf?fé¥ one ¢ é&‘é}%%%’%‘? %U?%y%p?& W)&%ré(?'f‘-?é{”yfﬁhiiﬂ%’iﬁﬁ‘a’g?é1-1-y1)-propion c
acid methyl ester. Prefardttnofatlncees-mgimddierzenesulfonyl chloride Ci 20
4-FIuoro-s-methyl-Wwﬁm@%@%@%mmew&mh@%ﬁ@ﬁﬂf@%!%&ﬁgR@%%%%éﬂu na

250 mL flask. After the mixture was cooled to 0 C, concentrated hydrochloric aci was added
slowly, fdllowed by B85S Solution of sodium nitrite (6.95 g, 100.67 mmol) in water (5 mL)

dropwise over 20 njirsi@scan@ Q4Critker thiiuie-wrasstiynesh iananctkerdQ minwess @ then poured

into a stirred mixtu ic acid (120 mL), sulfurous acid (0.94 N aqueous sulfur dioxide WO
2010(006944PCT/E&%B%%%@%%%Q 28Nitior 920 mL), copper(ll) chloride (13.6g, 79.9 mmol) and

copper(l) chloride ({B0-Hi§)EP0CETHecks W tITtpMiXHeiIdis aifondth tylmaimoa fobrh-temperature

and stirred for 15 hauishand fien powrgddntgwater. (200 mL). The aqueous layer was extracted with
ethyl acetate (100 gﬁ%x Sh%. The combined organic layers were dried 5 over sodium sulfate and

concentrated in vaetit TheREXuE ras TRIRRREHE cotamis BsrenatbrapRN@ovS iyl acetate in
petroleum ether) taeftorgir-fincaaed-m@idbénzenesulfonyl chloride (5.2 g. 31.2%) (reference:

2 o 72507 225 (oL LD B (0 L TSP 0 THE oM SRS Gre prepared in an

analogous manner@iseaS iEdEIer-4-Yiliare!B-ARithyl-benzenesulfonyl chloride starting from

commercially availaljg:suljstititeacphenyAeingsereidilipgRMING. sulfonylaminol-4.5.6,7-

20 tetrahydro-indazol-1-yl}-propionic acid:

3H{{R)-4-[5- rome-6-(4-chioro-phenoxy)-pyridine-3-sulfonylaminoe]-4,5,8,7-
tetrahydro-indazoi-1-yl}-propionic acid;
{4-[6n{4~ChIoro—p?1enoxy)-5~methyl—pyrid;’ne{%wsutfonylamino}~4,5,6,?’-
tetrahydro-indazol-1-yl}-acetic acid:

[
n

{4-{6-(4-Fiuoro-phenoxy)-pyridine-3-sulfonylamino]-4.5,8, 7 -tetrahydro-indazol-
1-yl}-acetic acid;
{{R)-4-{3-Chloro-4-(2-chloro-phenoxy}-benzenesulfonylamino]-4,5,8.7-
tetrahydro-indazol-1-vit-acetic acid:
{4-{4-(3-Chloro-phenoxy)-benzenesulfonyta minol-4,5,8,7 -tetrahydro-indazoi-1-
30 yl-acetic acid;

{4-[4-(4-Chioro-phenoxy)-benzenesulfonylaminoej-4.5,8.7 tetrahydro-indazoi-1 -
vi-acetic acid;



Sulfonyl chloride 4-Fluoro-3- trtfluoromethylbenezensulfonyl chloride 3-Fluoro-5-
trtfluoromethylbenezensulfonyl chloride NMR (400 MHz, CDCI3)o ppm 8.35-8.37 (d, J= 6.0 Hz, 1 H),
8.29-8.33 (m, 1 H), 7.50-7.54 (t, J= 6.0 Hz, 1 H) 8.15 (s, 1 H), 7.97-7.99 (d, J= 4.0 Hz, 1 H), 7.74-7.76
(d, J= 4.0 Hzy D) :eBodefduoro-3- trifi uoro m ethylphe n ylam me 3-Fluorogy/epasno/msgars
tilluoromethylphenylamine PART II: PREPARATION OF COMPOUNDS OF INTEREST

EXAMPLE 1-1 - 21 -
((R)-444-(2-Chloro-phenoxy)-benzenesulfonylamin61-4,5,6,7-tetrahydroindazol-1-yll-acetic acid ethyl

ester WO 2010/006944PedkR2080/8p8héih yivereaakiliompbaimetayk pyridin-4-ylkamine (122
mg, 1.00 mmol) in t’etrahggggf _raagegz mLEF_vvas added dropwise to a solution of
3-((R)-4-amino-4,5,g,dfafetrah%ro-m8§§6 1-y1)-acetic acid ethyl ester (112 mg, 0.5 mmol) and
4-(2-chloro-phenoxy)= bénzéndsufénid-chloridp(@6ama; <068 mwnidyinetrahydrofuran (2 mL). The 5

reaction mixture wagstired Ao, jﬁ_@,}%%%&\éemight, and then concentrated. The residue was
purified by column chromatography (gradient elution, 0-5% methanol in dichloromethane) to afford
a‘é‘ﬂl

{(R)-444-{2-chloro-plErtxs)< BefrenbsifohyiitiRe)-2 5 6ortehanyenesnindtnige Fadeid acid ethyl
ester (167 mg, 68%}asrgontitedentid.MS-gakd. fer:C23F124CIN305S 489, obsd (ESI+) [(M+H)+] 10

490. EXAMPLES 1-2,16.1,6.X-Ar2 ?,' 1 The following examples 1-2 to 1-6 were prepared in an
?é?%%—%%ﬁgcﬁ N9, o Bs 3

2
analogous manner a Scribed for ex%r;ﬁ}ﬁé Q&g enzenesulionylamino]-4.5.6.7-

3-((R)-4'-amino-4,5ﬁ6?ﬁfé@%@@ﬁﬁdﬁzﬁkﬂrﬂmew acid ethyl ester or
3-(4-am|n0-4,5,6,7-ﬁ@@@}{@tmz@k@:é@)ﬁ??ﬁ@@cﬂg}%pﬁ(&jﬁ%t%r-— Lri!{ora\{g?metg){ -armin

Y
3-((R)-4:amino-4,5,6,7-tetrahydro-indazol-1-y1)-propionic acid methyl ester and-the apgfopriate
commerdially avail&bteSs{ RGN SRR HORASERIGAlEs WO 2010/006944PCT/EP2009/058477

((F?)—Z,i-{{S—Bromo—&(&ch]oro-phenoxy}mpyridiﬂe—?wsuIfos'ny]wethyl—amino}-
4,5,6,7-tetrahydro-indazol-1-yl)-acetic acid;
({R}—4—{[5-Bromo~6—(3,5-dichIoro—phenoxy}~pyridine~3~sulr’ony!j—methyi—amino}~
4.5,6,7-tetrahydro-indazol-1 -yl)-acetic acid:

15 ({R)-4-{[5-Bromo-6-(2,4-dichioro-phenoxy )-pyridine-3-s utfonyl}-methyl-aming}-
4.5,8.7-tetrahydro-indazol-1 -yl)-acetic acid;
((R)-4-{[5-Bromo-8-(2,5-dichioro-phenoxy)-pyridine-3-s ulfonyl]-methyi-amino}-
4,5,6,7-etrahydro-indazol-1 -yl)-acetic acid;

((R)-4-{[5-Bromo-6-(2-chlora-4-flu oro-phenoxy)-pyridine-3-sulfonyl-methyi-

20 amino}-4,5.6,7-tetrahydro-indazol-1-yl)-acetic acid:

(R)-4-{[5- romo-6-(2,4-diftucro-phenoxyj-pyridine-3-sulfonyll-methyl-amino}-
4.5,8,7etrahydro-indazo!-1-yl)-acetic acid;
((R}-fi—{[f)uBromo»@—(i%—chioro~;3henoxy}—pyridine—3-suffonylj—mei"hyinamino}—
4,5,6,7-etrahydro-indazol-1-yl)-acetic acid;

25 ((R}A-{[S—Bromo~..6~(4—¢chloro-m2~ﬂuer.o-,phen.oxy)—pyridéne~3—sulfonyi}mmethyi—
amino}-4,5,6,7 -tetrahydro-indazoi-1-yl}-acetic acid:
((R)-@-—{[S-Bromo-@-(dir—chioro«?;-ﬂuoro—phenoxy)—pyr?déne-S—sul?onyE}—methy%—
amino}-4,5,6,7-tetrahydro-indazol-1-yl)-acetic acid;
((R)—4—{{5—Bromo-ﬁ—{4—isopropyl-phenoxy)—pyridine%—sulfony%jwmethyi—amino}—

30 4,5,6.7-tetrahydro-indazoi-1-yl-acetic acid;
((R}—4—{{5—Bromo—6~(4—fiuoro~phenoxy)-—pyridiﬂ@-B—SUEthyE}-methy!—ama‘no}—
4,5,6.7tetrahydro-indazoi-1-yl}-acetic acid:



- 58 - EXAMPLE 1-la
{(R)-414-(2-Chloro-phenoxy)-benzenesulfonylaminol-4,5,6,7-tetrahvdro5 indazol-1-y1}-acetic acid

WO 2010/006944PCUEP2009/058477 -59 - To a solution of
{(R)-4-[4-(2-chiormphenaxy)-benzenesulfonylamino]-4,5,6, 7- tetrahydro-ingdazolslayll-acetic acid ethyl
ester (example 1-1) (167 mg, 0.34 mmol) in tetrahydrofuran (3 mL) was added 1N sodium hydroxide (3
mL). The reaction mixture 5 was stirred at room temperature for 2 hours, and then extracted with
diethyl ether (10 mL). The organic layer was discarded. The aqueous layer was acidified with

concentrated hydrommﬂq@:@é%@%—ﬂmﬁirge{gé{y}migﬂ%(gg))etgéﬁcm _ggqﬁgﬁﬁj%%rp q:[her (9 mL)
at room temperature for2§< ou 7,The resulting mixture was filtered through a glass‘funne {0 afford
{(R)-4-[4-(2-chloro-phend "?/')- ﬁﬁ B@H%HQ%IWQRWGT@%?&?Qc@tirahydro-indazol-l-yl}-acetic acid
(124 mg, 79%) as dihife{folntencFH NMBA(H00 Mblzy CHBOR -6 PRMrTRhidn @ -Bhid80 (0, 1 H),

7.43 (m, 1 H), 7.26 g, 21 7.4d.. 5.7 1), 4.80 (s, 2 H), 4.37 (t, 1 H), 2.60- 2.48 (m, 2
H), 1.94-1.75(m. 4 Hrg.' Iﬁ? ()?atl%IQ éﬁhﬁ%ﬁf?ﬁ@ﬁ%& 305S 461, obsd. (observed) (ESI+)

[(M+H)+]462. 1.5 EXAMPISES-£3artorheroxv AR SDNCIS EINrHID sThe ftbowing ekamptescl-2a to 1-6a
were prepared in an ar@logatshpaanetas0eserbes for example 1-1 a from the corresponding esters

1-2t0 1-6. - 60 - 1 400.MHz, CD30D) 6_ppm 8,04 (d, J=7.83 Hz, 1 H) 7.94 (dd, J=3.92, 2.65
Hz, 3 H) 7.77 (d, Jﬂ%%g%{gli#;?z%&“ﬁ’ézﬁ&, 88 NS Y P Ry s B sulin iz, 1 H) 6.69
(d, J=2.53 Hz, 1 H)rastioy{sipitd) 4.2685(d; 196682 anda)(2132)-2:48 (2. H) 1.82 (s., 1 H) 1.68 (d,
J=4.04Hz, 2 H) 1.54£s. (02 A9 (t 2 H). 7.27 (t, 1 H), 6.70 (s, 1 H), 4.80 (s, 2 H), 4.36
t 1 H), %1.61-2.45 (@r@zi %1?1’32{3%&7‘(5‘%%’142’#) éﬁﬁ%%ﬁ%ﬁ 'ﬁei"‘.%%']}if’z%s’ﬁ”ﬂj?@%f- 80 (m, 1 H), 8.19 -
8.14 (m'4 H), 7.849¢ S=7 1853y diopy Bzt (v +a%pis 29igs, 2 H), 4.45 (s, 1 H), 2.67 (s, 3 H), 2.61

-247 (m, 2 H), 2.00((&)90@31(&1ldb@-h&@«dnl@ﬁ(@éﬂ&ld)@h@gﬁzér%&m;@/?ﬁ%g il 96 Hz, 1H),

7.46-7.39(m,3H ,gﬁé%g@%g{pb%@éﬁéi}ﬁgﬂ\]:?,ﬁS {I3-§|z 1 H), 7.07 (dd, 2 H), 6.62°(dd, 2 H), 4.76

(s, 2 H), 4.33 (t, 1 H), 260°C 238 (. 257108 PGS ¢ACEH). 1.87- 1.61 (m, 3H) WO

2010/006944pCT/E(ﬁ2@1@§m@8mTv—d6@-—chioro—phenoxy)—benzenesuifonyi]-methyi~amino}»
4,5,8.7-tetrahydro-indazol-1 -yl}-acetic acid;

15 ((R)—4~{[2—Chloromd-(d-chloro—phenoxy)-beﬂzenesulfonyl]«mei:hyi—aminc}-
4,5,6,74etrahydro-indazoi-1-yl-acetic acid:
((R}—4—{[4—(4~Ch!oro—phenoxy}—S»triﬂuoromethyE—beﬂzenesuifonylj-methyi—
amino}—4,5,6,7ntetrahydro—indazoi~imyf)—acetic acid;
((F?)~4-{[3~ChIor‘o—4~(2,4—dichloro—phenoxy)—benzenesulfonyi}—methyl»«ams’mo}»

20 4,5.8,7-tetrahydro-indazoi-1-vi\-acetic acid:
((R)—4—{[4—(4—t@rt—Butw-phenoxy}-:%-chioro—benzenesulfonyi}-m@thyi—ammo}-

- 4,5,8,7-etrahydro-indazol-1-yi)-acetic acid:
(R)-4-{] —ChIorowél—(z,4-dichloro—pher1oxy)—benzenesulfonyl}~n1ethyl—amino}—
4,5,6,7-tetrahydro-indazol-1 -yl}-acetic acid;

25 ({R}—4~{[2-Chioro-4—(2—chioro—4—ﬂuoro~phenoxy)—benzenesuifonyf}~methy§~
aminot-4,5,6,7-tetrahydro-indazoi-1-yi-acetic acid;
((R)—4w{{2—0hIoro—4—{2-chioro—phenoxy)—benzenesuIfonyl}—methyi—amino}»
4,5,6,7-tetrahydro-indazol-1-y!)-acetic acid;
((R)-4—{[3—Chioro-4-(4-Ch£oro—.’Z—ﬂuoro—phenaxy)—benzenesulfony!}~methyf-

30 aminoj-4,5,8,7-tetrahydro-indazol-1-y!}-acetic acid:
({R}~4~{[4~(4—ChIoro-phenoxy}~3-ﬂuoro—benzenesuifonyl}-methyé—amino}w
4.,5.,6.7-tetrahydro-indazol-1 -yi)-acetic acid:



1-6a 344-(Biphenyl-4- sulfonylamino)- 4,5,6,7- tetrahydro-indazol-1-yij-propionic acid 799 (d, 2 H),
7.86 (d 2 H), 7.72 (d, 2 H), 7.49 (t. 2 H), 7.42 (t, 1 H), 6.67 (s, 1 H) 4.37 (t, 1 H), 4.15 (t, 2 H), 2.75 (t, 2
H), 2.72-2.52 (m, 2 H), 1.98 - 1.88 (m, 1 H), 1.83 - 1.68 (m, 3 H) 426
EXAMPLE 2+t Miib«Bs@mo-6-(4-chloro-phenoxy)-pyridine-3-sulfonylamingl4,28 ¢6aigLeabydroS
indazol-1-y1}-acetic acid ethyl ester _ _
[4-(5-Bromo-6-chloro-pyridine-3-sulfonylamino)-4,5,6,/-tetrahydro-indazol-1- y1Facetic acid ethyl ester
0 10 Starting with 3-(4-amino-4,5,6,7-tetrahydro-indazol-1-y1)-acetic acid gthyl ester and
5-bromo-6-chloro-pyritfing:3-euiferayk GMerss.-8ae-using themethad dessribed fox example 1-1,
[4-(5-bromo-6-chIor%ﬁpghri%pe_-.s-sulfpnyl _mino_?-4,5,6,71etrahydr0|n azol-1-yl]-acetic acid ethyl ester
was prepared. MS cAIGI fOP B LA 18BrERGAE #8976, obsd (ESI+) [(M+H)+] 477. WO
2010/006944PCT/EF2009B584FT-4-(4-fluoro-phenoxy)-benzenesulfonyll-methyl-aminol-
4,5.6,7tetranydro-indazoi-1 -yl }-acetic acid;

{{R}-4-[(5-Chioro-4-p-tolyloxy-benzenesulfonyl)-methyl-a mino}-4,5,6,7-

|93

tetrahydro-indazoi-1-vi}-acstic acid:
((R}wﬁih{[S-Ch!or0~4M(Z—chiom-—ﬁ—ﬂuoro—phenoxy)—benzenesu!fonyl]—methyiw
amino}-4.5.6,7-tetrahydro-indazol-1-yl)-acetic acid;
((R’)A—{[Zﬁw@h%0r0w4m(4wﬂuorc}_2wmethoxyﬁhenoxy)~benzenesulfoﬁyl}—methyh

10 aminc}-4,5.6.7-tetrahydro-indazol-1-yl -acetic acid:
((R}—zl—{{S-ChiGr0-4—(2—ch!oro-5—methy§~phenoxy)-benzenesulfony!]~m@thy%-
amino}-4,5,6,7-tetrahydro-indazol-1-yi)-acetic acid:

((Ry-4-{3-Chloro-4-(2, 4-dimethyi-phenoxy)-benzenss utfonyil-methyl-amino}-
4.5,6,7-tetrahydro-indazol-1-yi}-acetic acid;

15 ((R)—~4~{[3—Chioro-4~(4-chIoro—2—methoxy—phenoxy)—beﬂzenesulfonyl}—methyi-
amino}-4,5,6,7-tetrahydro-indazol-1-yh-acetic acid:
((R)—4—{[3~Chior0-4—(4—ChiorD—S—ﬂuoro—phenoxy)—benzen@sulfonyf]mmethyi-
amino}-4,5,6,7-tetrahydro-indazoi-1-yl)-acetic acid;
((R)—4—{[3-Chloro—4-(2,5~diﬂuoro—phenoxy)—benzenesuIfonyl}—methyi-anﬁino}n

20 4,5,8,7-tetrahydro-indazol-1-y})-acetic acid:
((R)-4—{[4~(4—Bromo—phenoxy}—a—chioro—b@nzenesu!fonyl}—ﬂethwamino}—
4,5,8.7-tetrahydro-indazoi-1-yll-acetic acid;
((R)-4-][3-Chloro-4~(3-chicro-4-fluoro-phe noxy -benzenesulfonyl]-methyi-
aminop-4.5,6,7-tetrahydro-indazol-1-yl)-acetic acid;

25 ((R)%—{{B—Chloro~4~(4—methanesuffonyl-phenoxy)-benzenesuh‘onyi]—mei’hyl—
amino}-4,5,6.7-tetrahydro-indazel-1-yl-acetic acid;
{(R}~4-[(3uChIoro-4-o—toiyioxy—benzenesulfonyi)—methyi»amina}—ﬁf,5,6,7~
tetrahydro-indazol-1-yl}-acetic acid:
{R}-4-{[4-(4-Acetylamino-phenoxy)-3-chlore-benzenes ulfonyl]-methyt-amino}-

36 4,5,8,7-etrahydro-indazol-1-yl}-acetic acid;
((R)—é?—-{{S—ChIoro—4—(4—triﬁuoromethoxy—phenoxy}—benzenesuifonyl}—methyl-

amino}-4,5.6.7-tetrahydro-indazol-1-vi)-acetic acid;



-62 -
{415-Bromo-6-(4-chlorophenoxy)-pyridine-3-sulfonylamino]-4,5,6,7-tetrahydroindazol-1-y1}-acetic acid
ethyl ester 0 The mixture of [4-(5-Bromo-6-chloro-pyridine-3-sulfonylamino)-4,5,6,74etrahydro- 5

indazol-1-01-acetinmaichethyl ester (50 mg, 0.10 mmol), sodium hydride (69%gispersged in mineral oil,
20 mg, 0.50 mmol) and 4-chlorophenol (0.4 mL, 3.79 mmol) in N,N-dimethylformamide (1.5 mL) was

heated in a microwave oven at 100 C for 15 minutes, then acidified with acetic acid to pH 5, filtered
through a glass funnel and purified by preparative HT—’%_C to afford {4[5-bromo-6-(4-chloro-

phenoxy)-pyridine-3¢0ssuffaryilamingl-4,5.8. /st -indazol-1-yll-acetic aci | ester (30 mg,
52.6%) as a white gf)w)gler{? S calcf? fguré C'?Zg gzﬁgﬁé%gf%ggﬁgﬁé%ﬂ%ﬁ%ﬁf ﬁ‘ﬁ&bﬁ)ﬂ: 569.
EXAMPLES 2-2 to 3 5U5 Thi foifoiiig exinizies byb@cslicegdie prepared in an analogous

manner as describe{d?r'bééﬁifaﬁ‘rpt&@éﬂrfumng@{@(@fﬁtamiﬁﬁo%@@e}é@t{aﬂ)ﬂ%ﬁytpmgw-yl)- acetic
o o YR AR EIC eg o w oer
5-bromo-6-chloro-pyfidifdi3-snifsay! thiortiecatiod tiee cipproprizte carfmeleiatin 20saviaitable
substituted phenols4(8B2H}r2Wa-2HYHORIARCIIERZ009/058477 - 63 - Example No. Systematic
Name MS (ESI+, M%l%_;@yggtwe é?é %&5-8r9m0-§-(4-1‘{|90r0_— 1 sulfonylamino]-4,5,6,7- 1
tetrahydro-mdazol-fl-yi “Acetic PRa EthyH LRI ERBRY eI ea IO BER TRIB-2mined N
4,5,8,7-etrahydro-indazol-1-yli-acetic acid:
((E’)-»dw{[&%—Chioro»éi»~(2,6--difiuoromph@mxy}wbenzenesuIfonyi}—methyimammc}}-

10 4,5,8,7-tetrahydro-indazol-1-yl}-acetic acid:
((F%’)—éi—{[?;wChicrou4—(4-cyano~phenoxy}-benzenesulfonyi}wmethyi-amino}w
4,5,6,7-strahydro-indazol-1-yl}-acetic acid;

(R)-4-{[4-{4-F iuoro-phenoxy)-3-methyi-benzenesulfonyl]-methyi-amino}-
4,5,6,7 4etrahydro-indazol-1-yl)-acetic acid;

15 ((R}—cl—{[é%-(ﬁ,l—Carbamoyi—pheﬂoxy}-s-chioro—benzenesulfonyi}-methy!-a mino}-
4,5,8,7-tetrahydro-indazol-1-yl}-acetic acid;
((R}~4~{[3~Chioro—4~(2-ﬂu0ro-phenoxy)—benzenssulfonyi}—methyl-amino}~
4,5.6,7-tetrahydro-indazol-1-yl}-acetic acid:
((R}~4~{[3—ChIoro»4~(4-ﬂuoro—2~methyi-phehoxy)—benzanesuﬁonyl}-methy%-

20 amino}-4,5.6,7-tetrahydro-indazol-1-yl)-acetic acid:
({R)~4~{[3,5—Diﬂuoro~4-{4—ﬂuoro-phenoxy)—benzenesuifonyi}-methyl—amiﬁo}—
4,5,6,7-tetrahydro-indazol-1 -yl}-acetic acid;
((R}—4—{[3—Bromo—4-(4-ﬂuoro~phenoxy)—benzenesulfony?}—methy!mamino}—
4.5,6,7-etrahydro-indazol-1 -yl -acetic acid;

25 ((R)—4—{[4—(4~Fluoro-phenoxy)«?;—%riﬂuoromethyl-benzenesu%f{}nyl}methyl-
amino}-4,5,8,7-tetrahydro-indazol-1-yl}-acetic acid:
{(F?)—4—{{5—(4-Fiuoro—phenoxy)-?:-triﬂuorom@thyi-benzenesu]fonyl}methy%
amina}—4,5,6,7’~tetrahydro—iﬂdazoM-yi)-acetic acid;
{4—(4’—Methoxy—biphenyi—4—sulfonylamine)—4,5,8,T—t@trahydro~indazol—1—yl}~

30 acetic acid;
[4-(4-Pyridin-S-yl-benzenesulfowy’zamino}-éf,5,6,7~tetrahydro—indazol~’i—y!]~

acetic acid;



.0, - _"2-3(4[5-Bromo-6-(3-chloro- phenoxy)-pyridine-3- sulfonylamino}-4,5,6,7-
tetrahydro-indazol-1-y1}-acetic acid ethyl ester 569 Br sO T FINO N4111 .".O N 1.10 az2-4 _
(4-[5-Bromo-6-(4-cyano- ph enoxy)-pyrid in e-3- sulfonylamino]-4,5,6.7- tetrahydro-indazol-1-y0-acetic
acid ethyl est&r®b80wRNOBr z 0,--- 'As Il .....,0c 2-5 PCT/EP2009/058477

[4-(4'-Ethoxy-biphenyi-4-sulfonyla mino)-4.5.6,7-tetrahydro-indazol-1-yl]-acetic
acid;
[4-(2-Chloro-biphenyl-4-sulfonylaming -4 ,5,6 7-tetrahvdro-indazol-1 -yl-acetic
acid;

5 [4~(4‘~Methc}><y»-biphenyi~3—sulfonyiamino)mai,5,5,?’—tetrahydro-indazol—”! -yli-
acetic acid;
[4—(4'—0?1!orowbiphenyl—4~sulfonyiamfno}—4,5,6,?’-tetrahyc§ro~indazo!—“i -ylj-acetic
acid;
14-{4'-Fiyoro-biphenyi-4-sulfonyla mino-4,5,6.7-tetrahydro-indazol-1-yll-acetic

i0 acid;

[4-(2~FIuom—bipheny%«dt—su!fonylamino)—4,5,BEY-tetrahydm—iﬂdazoM -yl]-acetic
acid;

[4-(2-Trifluoromethyl-biphenyl-4-sulfonyia mino)-4,5,6,7-tstrahydro-indazol-1-
vil-acetic acid;

i5 {4—(3‘~Methoxy-biphenyl»«dnsuifonyiamino}—4,5,6,7—tetrahydm~inz:ﬁazol—1 ~yi}-
acetic acid;
14-(3'-Cyanc-biphenyi-4-sulfonylamino -4.5,6 .7 -tetrahydro-indazo-1-vil-acetic
acid;

{4-(2'—Ch£orc}—biphenyi—B—suh’onyiamino)nti,5,6,7’—tetrahydro—iﬂdazoi—1 -yll-acetic

20 acid;

[(R}—4-(3'-Chiorombipher*.yr’-ﬂe»sulfonyéamino)—zi,5,6,7~tetrahydm»indami—1 ~yh-
acetic acid;

[4-(3'-Trifiu oromethoxy-biphenyi-4-sulfonylamino)-4,5,8,7-tetrahydro-indazol-
1-vij-acetic acid;

25 [4-(3"-Chloro-4'fiuoro-biphenyl-4-sulfonyla minc)-4.5.6,7-tetrahydro-indazol-1-
vil-acetic acid; )
[4-(5—T{iﬂuoromethy!—biphanyi-a-suifonyéamino)—4,5,6,7—tetrahydr0—indazoi—1 -
yij-acetic acid;

[4-(2"-Trifluoromethyl-biphenyl-4-sulfonyia mino)-4.5.6.7 {etrahydro-indazol-1-

30 yli-acetic acid;

[4-(3".5-Dimethyl-biphenyi-4-suffonyia mino)-4.5,6.7-tetrahydro-indazol-1 -yl -

acelic acid;



11, (4(5-Bromo-6-(4- | methanesulfonyl-phenoxy)- 1 pyridine-3-sulfonylamino)-4,5,6,7- tetra
hydro-indazol-1 -y0-acetic acid ethyl ester 613 NO Br/ 0.- N, Il N Oy 0 2-6 . .
[4-(5-Bromo-6-p-tolyloxy- pyridine-3-sulfonylamino)-4,5,6,7- tetrahydro-indazol-1-y1]-acetic acid ethyl
ester 549i 1 BriOkHdd@0 00 WO 2010/006944PCT/EP2009/058477 - 6f1debanno/nssss
(4[5-Bromo-6-(4-tnfluoromethyl- ph enoxy)-pyrid in e-3- sulfonylamino1-4,5,6,7-
tetrahydro-indazol-1-yll-acetic acid ethyl ester _96 -

{4~(3'-Hydroxy-biphenyl-4-sulfonyiamino )-4,5,6.7-tetrahydro-indazol-1-yl]-
acetic acid;

[4-(3-Ethoxy-biphenyl-4-sulfonylamine -4 5.6, 7-tetrahydro-indazol-1 -yil-acetic
acid:

5 {4~(3‘—§sopropoxy—biphenyiwdﬁsulfonyfammo}»4,5,6,7~tetrahydromindazo§~’i “yl]-

acetic acid,

[4-(3'-Acetyl-biphenyi-4-sulfonylamino)-4, 5,6, 7-tetrahydro-indazol-1-yl]-acetic
acid;

[4-(3-Nitro-biphenyl-4-sulforyiamino »-4,5.6 7 tetrahydro-indazol-1-yli-acstic

10 acid;
[4~(3',5'~Bis—triﬂuoroms‘thyi~biphenyi-4—su[fonylam£no)»4,5,6,?’~tetrahydro-
indazol-1-yl}-acetic acid;

[(R)-4-(3"-Trifluoromethyi-biphenyi-4-sulifo nylamino}-4.5.8,7-tetrahydro-
indazol-1-yli-acetic acid; _

i3 [(R)—4-(3'wTrimethyisilanyi—biphenyi-4—suifonyiamino)—4,5,6,7—tetra‘nyd ro-
ndazol-1-yil-acetic acid;

[(R)-4-(3'tsopropyl-biphenyl-4-sulfonyia mino}-4,5.6,7-tetrahydro-indazol-1-yl}-
acefic acid;
[(F?)—ﬁr-(?;'—r\/iethanesuEfonyi—bipheny%«émsuifonylamino)—4,5$6,7»tetrahydro~

20 indazol-1-yl}-acetic acid;
{(F\?}—4-(3‘—Mei‘harxesufﬁnyi—biphenyl—4~su%fcnyiamino)--ﬁt,ﬁ,6,?»tetrahyc;rou
indazol-1-yli-acetic acid;

(R)-3-[4-(biphenyi-4-sulfonylamino)-4,5,6,7-tetra hydro-indazol-1-yl]-propionic
acid;

25 3-[(R)-4-{3-Trifluoromethyl-biphenyi-4-sulfonyia mino)-4.5,6,7-tetrahydro-
indazol-1-yll-propionic acid:
{(R)~4M{I\Aethy!—(S'Mtrif%uoromethyimbiphenyl-4»«5uffonyi}—amino}—4,5,6,7«
tetranyaro-indazo!-1-yl}-acetic acid;
3~{(R’)—4~[Methy!-(3'-triﬂuoromethyi-biphenyl—ﬁ—sulfonyl}—amino}—4‘5,6,?‘-

30 tetrahydro-indazel-1-yl}-propicnic acid:
{{R)~4~[(4‘~F—”¥uaro~5~triﬂuoromethy%—biphenyi-ﬁ%-suifonyl)mmethyt-amino]-é-,5,6,7-»

tetrahydre-indazol-1-vi}-acetic acia:



603 0 Br NO Niil ..., 11 | F 2-8 ((R)-4[5-Bromo-6-(4-chloro- phenoxy)-pyridine-3-
sulfonylaminol1-4,5,6,7- tetrahydro-indazol-1-y11-acetic acid eth.yl ester 569 Br /. NO N, o
{(R)-4-[5-Bromo-6-(2-chloro- ' ph enoxy)-pyrid ine-3- sulfonylamino]-4,5,6,7-
tetrahydro-indezabimgld-acetic acid ethyl ester 1 569 Br oo 1 1 1IP 0 PCT/EP2009/05847"
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((F?)—4—{[3—(4—Chéoro»«pheﬂylsulfonyl)—5~—trifiuomme’thyé—benzeﬁesuh‘oﬂyi}—methyi
amino;-4,5,6,7-tefrahydro-indazol-1-yl)-acetic acid;
{(F%}«ﬁ--»{fvieihyl—{3~(toiuene~4—sul‘fo-ﬁyE)~5—t;‘iﬂuorom&thy{»benzeﬁ@su!fonyi}n
amino}-4,5,6,7-tetrahydro-indazol-1-yl}-acetic acid:
3»((;’—"%)-4-{{3»(4~F§u0ra—benzeﬂ@suifonyi}-5~tréf’iuomm@thyé~benzenesuh‘onyl]—
methyl-amino}-4,5,6,7-tetrahydro-indazoi-1-yl}-propionic acid:
3—((9}»4—{{3—(4—0?1£ofo-b@nzenesuifanyi)~5»'zriﬂuoromethyl-benzﬁnesulfonyl}--
methyl-aming}-4.5,6,7 -tetrahydro-indazol-1 -yl-propionic acid;
3—((?%’)-4-—{[3-(4—i‘d!eihoxy«benzeﬂesuifonyi}mﬁutréféucromethyi»benzenesu?'faﬂyf}w
methyt-aminc}-4,5,6,7-tetrahydro-indazol-1 -yi-propionic acid;
3~((_R’)-4—{I\/éethy!—[B-(to%uene~4-sulfonyi)h5—trifiuoromathyl—benzen@sulfonyijn
amino}—4,5,6,?-tetrahycéro-indazcl—‘i—y%)wpropionic acid:

and any pharmaceutically accepiable salt or ester thereof.

in another embodiment, the present invention is directed fo a compound selecied

from the group consisting of:

{4-[3-(5-Methy}-[1,3,4Joxadiazol-2-yl )—bé nzenesulfonylamino}-4,5,6,7-
tetrahydro-indazo!-1-yl}-acetic acid:
E4—(3~Benzoyiaminc—benzenesuifonyiamino)~4.5,G,T—t@trahydrc;«indazoi—imyl]—
acetic acia;
[(R)~¢i~(3—Benzenesuifonylaméno-benzenesul?’onylamino)—4,5,6,7~d§hydro-
indazol-1-yll-acetic acid:

and any pharmaceutically acceptabie salt or ester thereof.

GENERAL SYNTHESIS OF COMPOURNDS ACCORDING TO THE INVENTION

The compounds of the present invention can be prepared by any conventional
means. Suitable processes for synthesizing these compounds are provided in the
exampies. Generally, compounds of formula | can be prepared according fo the
schemes iliustrated below.

Scheme 1

.a2-91



2-10 (445-Bromo-6-(34-ditluoro- phenoxy)-pyridine-3- sulfonylamino1-4,5,6,7- tetra hydro-in
dazol-1-y11-acetic acid ethyl ester 571 ; : Br\O NO -..."..."..0y 0 .i11.] WO
2010/006944PCT/EP2009/058477 - 65 - | 2-11 3-((R)-4-[5-Bromo-6-(2-chloropheno>cy)-pyridine-3-
sulfonylamin%;-4 5.6,7- tetrahydro-indazol-1-yl}-pr p onic acid methyl ester 569 Br 0 ,N b

0 200006044 PCT/EP2009/058477
-28.
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The key intermediates of formula tia and lib can be prepared according to Scheme 1.
In this process, a cyclization reaction involving commercially available materials,

5 cyclohexane-1,3-dione (IV), ethyl hydrazinoacetate hydrochloride (V), and
dimethoxymethyl-dimethyi-amine (V1), gives the intermediate of formula Vit, which is
subsequently treated with hydroxyiamine hydrochloride (Vill) to produce the oxime
tX. Compound IX is then converted to the corresponding amingc analogue XU, which
is further functionalized to the racemic mixture of its carbamate derivatives XVa and

10 XVb. Hydrogenolysis of either XVa or XV¥b (or the mixture of the two) then provides

the corresponding fla or Hb separately {or as the mixture of the two).

In the first step outlined in Scheme 1, the intermediate Vit can be prepared by
treating cyciohexane-1,3-dione (IV) with an equimolar amount of ethyl

15 hydrazinoacetate hydrochloride (V) in an inert solvent such as N, N-
dimethylformamide at room temperature for about 5 minutes, followed by addition of

dimethoxymethyl-dimethyl-amine {¥1), and subsequently heating at 190 °C for 2



2-12 3-((R)-4-[5-Bromo-6-(4-chlorophenoxy)-pyridine-3- sulfonylamino]-4,5,6,7-
tetrahydro-indazol-1-yO-propionic acid methyl ester 569

EXAMPLE 2-la

14-15-Bromo-6-(4-chloro-phenoxv)-inridine-3-sulfonylaminol-4,5,6,7-tetrahydro5 indazol-I-vil-acetic
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minutes under microwave irradiation (reference: Molteni, V. et al., Synthesis (2002)
1669).

Condensation of the ketone Vil with hydroxylamine hydrochioride (VD) to give the
oxime IX can be achieved by heating the reaction mixture at a temperature between
70 and 90 °C (reflux temperature) for 1 to 3 hours in an alcohol solvent, such as
methanol, ethano!, or n-butanol. The reaction can be carried out in the presence or

absence of a base such as pyridine, sodium hydroxide, or sodium acetate.

Reduction of the oxime IX to the corresponding amine XHI can be achieved by using
titanium (ill) chloride (X}, sodium cyanoborohydride (Xi), and ammonium acetate
(XIf). The reaction can be carried out at room temperature for several hours, under
an atmosphere of an inert gas such as nitrogen or argon (reference: Leeds, J.P. ef
al., Synth. Comm. 18 (1988) 777).

The racemic mixture of carbamates X¥a and X¥b can be prepared by the
condensation of the intermediate XHI with benzy! chioroformate (XIV), in the
presence of an inorganic base (such as sodium carbonate, sodium bicarbonate, or
sodium hydroxide) or an organic base (such as triethylamineg, diisopropylethylamine
or the like). The reaction solvent can be a suitable inert solvent such as
tetrahydrofuran, toluene, or 1,4-dioxane when an organic base is used, or a mixture
of above solvent with water when an inorganic base is used. The reaction can
initially be carried out at 0 °C temperature, and then slowly allowed to warm up fo
room temperature during several hours. The enantiomers from the racemic mixture
thus prepared can be separated at this stage to XVa and XVb using a chiral column
(CHIRALPAK AS-H, 5um, 20 x 250 mm) on a Gilson instrument.

Hydrogenalysis of each single enantiomer XVa or XVb (or the racemic mixture of the
two) to the corresponding amine of formula lia or Hib with retained chirality can be
conveniently carried out in the presence of 10% palladium on carbon under an
atmospheric pressure of hydrogen, at room temperature for several hours, in an
organic solvent such as ethyl acetaie, methanol, or ethanol.



CISBr N 0 0 Starting with {445-bromo-6-(4-chloro-phenoxy)-pyridine-3-sulfonylamino]-4,5,6,7-
tetrahydro-indazol-1-yll-acetic acid ethyl ester, and using the method described for example 1-1a,
{445-bromo-6-(4-chloro-phenoxy)-pyridine-3-sulfonylamino]-4,5,6,7- 10 tetrahydro-indazol-1-yll-acetic
acid (10 mg, 52.7°/éog was obtained as a white solid. 1H NMR (400 MHz, CD30D) 5 ppm 8.49 (t, 2 H),
7.44 (dd, 4 HY BAEE*H), 4.41 (t, 1 H), 4.19 (s, 2 H), 2.79-2.57 (m, 2 HESTEEAPIFTE H). MS
cald. for C201-118BrCIN405S 540. obsd. (ESI+) [(M+H)+] 541, - 66 - EXAMPLES 2-2a to 2-12a Br
0 The following examples 2-2a to 2-12a were preparéttin an analogous manner as described for
example 1-1 a from the corresponding esters 2-2 to 2-12. Systematic Name {445-Bromo-6-(4-
fluoro-phenoxy)- pyridine-3- sulfonylamino]-4 ,5,6,7- tetra hydro-indazol-1- yll-acetic acid 1H NMR
(400 MHz, CD30D) 6 ppm 8.50 (s, 2 H), 7.24 -7.36H@meH), 6.90 (s, 1 H), 4.80 (s, 2 H), 4.42 (t, 1 H),
2.63- 2.44(m, 2 H), 1.99- 1.89 (m, 1 H), 1.87 - 1.69 (m, 3 H) 8.55(d, J=1.52 Hz,541 1 H), 8.41 (d,
J=1.01 Hz, 1 H), 7.39 (t, JZSItSL 2 .29 (d, J=8.34 Hz, 1 H), 724 (d, J=1.77 Hz, 1 H), 7.11 (d,
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Alternatively, the key intermediate lia or llb can be prepared via an asymmetric
5 synthesis approach shown in Scheme 2. This process gives predominately the

enantiomer of structure lla, which is the more preferable in this invention. Reduction
of the ketone VI to the hydroxyl compound XVIill can be done enantioselectively by
using the chiral catalyst of formula XVI in the presence of formic acid-triethylamine
azeotropes (XVIl). The hydroxyl compound XVill is then converted to the

16 coiresponding azido analogue XXia or XXIb with high selectivity for the formation of
KXia using diphenylphosphoryl azide (DPPA} (XIX) and 1,8-diazabicyclo[5,4,0]-
undec-7-ene (DBU) (XX). Hydrogenation of either XXla or XXib gives the
corresponding amine lka or lib with chirality intact.

I5  Reduction of the ketone Vil to the hydroxyi compound XVl can be done
enantioselectively by using a catalyst such as chloro-[(18, 28)-N-(p-
tolunenesulfonyi)-1,2-diphenylethane diamine] (mesitylene) ruthenium() (XV1) in
formic acid-triethylamine azeoptropes (molar fraction of tristhylamine: 0.2857) at
room temperature for several hours, and then at 45 °C for another few hours

20 (reference: Fuji, A. et al., J. Am. Chem. Soc. 118 (1996) 2521; Wagner, K. Angew.
Chem., int. Ed. Engl. 9 (1970), 50).



J=6.06 Hz, 1 H), 5.45 (s, 1 H) 4.76 (d, 2 H), 4.50 - 4.41 (m, 1 H), 2.59 -2.41 (m. 2 H), 1.99 - 1.89 (m, 1
H), 1.87 - 1.69 (m, 3H) WO 2010/006944PCT/EP2009/058477 -67- 2-4a {4f5-Bromo-6-(4-
cyano-phenoxy)- pyridine-3- sulfonylamino)-4,5,6,7- tetrahydro-indazol-1- y4)-acetic acid 8.78 (t, 2 H),
8.55- 7.42 (da, 4 H), 6.92 (s, 1 H), 4.80 (s, 2 H), 4.46 (t, 1 H), 2.58-2.52 (m, 2 H), 2.05-1.74 (m, 4 H)
532 Br/\ 0 .i, INO"T8"& 0 2-5a {4-[5-Bromo-6-(4- methanesulfonyl- phe%‘)&/ R3]
sulfonylamino]-4,5,6,7- tetrahydro-indazol-1- yl}-acetic acid 8.56 (d, 2 H), 8.06 (d, 2 H), 7.49 (d, 2 H),
6.90 (s, 1 H), 4.77 (s, 2 H), 4.45 (s, 1 H), 3.17 (s, 3'H),2.54 (d, 2 H), 1.98- 1.90(m, 1 H), 1.88 - 1.71
m, 3 H) 585 ] Br 0.0 N ' O.N1ll o 2-6a [4-(5-Bromo-6-p-8.48 (s, 1 H), 8.45 tolyloxy-pyridine-3-(s, 1 H),
é.os (s,)l sunl%%"wsfﬁ%?f? ?ﬁ%(i“féiﬂli,%ﬁﬁ’,%,@?@?ﬁé%ﬁ%%f@?@ﬁ?ginﬂ RFidp Agalogues

XXka and XXib (with a high selectivity for XXla) can be achieved by treating a

mixture of compound XVili and diphenylphosphoryl azide (DPPA) (XIX) with 1,8-
diazabicycio[b,4,0]-undec-7-ene (DBU) 30X) under anhydrous conditions at &

5 lemperature between -6 and 10 °C for 16 hours, in an inert solvent such as toluene
or N.N-dimethylformamide. The enantiomers from the mixture thus prepared can be
separated by preparative HPLC with a Chiralpak 1A column (reference: Ho, W-B. et
al., J. Org. Chem. 85 (2000) 6743).

10 Hydrogenation of each enantiomer XXla or XXib to give the corresponding amine lia
or likb with retained chirality can be carmried out in the presence of 10% palladium on
carbon under 30 psi pressure of hydrogen, at room temperature for 1 hour, in an
organic soivent such as ethyl acetate, methanol, or ethanol.

Scheme 3
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The key intermediate Hi can be prepared according to Scheme 3, starting with the
intermediate XVa (synthesis shown in Scheme 1). Sodium borohydride reduction of
the ester XVa gives the corresponding hydroxy! compound XXl Mesylation of the
alcohol XX, foliowed by treatment with sodium cyanide (XXWI) generates the cyano

20 derivative XXVl Conversion of the cyanide XXVl to the methyl ester analogue
XXVHI can be accomplished easily by alcoholysis. Hydrogenalysis of the benzyl
carbamate XXVHI affords the intermediate il



indazol-1-A-acetic(s, 2 H), 4.42 (s, 1 acidH), 2.9 (q, 2 H), 2.37 (s, 3 H), 2.04- 1.72 (m, 4 H) 521Br 0 40
OHN ..s'"", 0N HO 2-7a 2-8a | {4[5-Bromo-6-(4-8.55 (s, 2 H), 7.79 trifluoromethyl-(d, 2 H), 7.43 (d, 2
pheno xy)-pyridine-3-H), 6.86 (s, 1 H), sulfonylamino)-4,5,6,7-4.71 (s, 2 H), 4.43

tetrahydro-in hilSeotH), 2.57-2.51 yl}-acetic acid(m, 2 H), 2.00-1.76 .
{(R)-4-[5-Bro§n%();-%‘-](%i‘-(§§4ég (t, 2 H), 7.44 chloro-phenoxy)-(dd, 4 H), 6.88 (s(?%??iE e PN, 4.41 (1

H), sulfonylaminol-4,5,6,7-4.19 (s, 2 H), 2.79- tetrah ?dro-indazol-1-2.57 (m, 2 H), yll-acetic
acid2.03-1.71 (m, 4 H) 575 0l \\...":"......,..N --S\ N /1'HO

Reduction of the ester XVa o the corresponding alcohol X3k can be easily done
with a hydride-donor reagent such as sodium borohydride in an alcoholic solvent
such as methanol or ethanol, at the reflux temperature of the solvent for several

hours,

Reaction of the aicohol XX with methanesulfony| chioride XXIV leads to the
formation of the mesylate X3V. The reaction can be carried out in the presence of 2
base such as pyridine, triethviamine or diisopropylethylamine, in an inert soivent
such as 1,4-dioxane, dichloromethane or tetrahydrofuran, at a temperature between

10 0 °C and room temperature for several hours,

Transformation of the mesylate XXV to the cyanc derivative XXVl can be achieved
by using sodium cyanide or potassium cyanide in a poiar solvent such as dimethy!
sulfoxide, N, N-dimethylformamide, or a mixiure of ethanol and water at &

15 temperature between 55 and 8G °C for 2 to 4 hours.

The methyl ester XXVIli can be prepared by acid catalyzed alcoholysis of the cyano
derivative XXVII in a solution of hydrogen chloride in methanol at room temperature
for 30 hours, or at a higher temperature (refiux temperaiure) for a shorter period of

20 time.

Hydrogenolysis of the benzyl carbamate XXVHI gives the key intermediate Hl. The
reaction can be carried out in the presence of 10% palladium on carbon under an
atmospheric pressure of hydrogen in a solvent such as ethanol, ethyl acetate, or

25 methanol at room temperature for several hours.

Scheme 4



541Br /IP a 0.--- NO N. IP o WO 2010/0(16944PCT/EP2009/058477 -68 -
EXAMPLE 3-1 14-1.6-(4-Chloro-phenoxy)-5-methyl-pyridine-3-sulfonylamin61-4,5,6 7- 5
tetrahydro-indazol-1-yll-acetic acid ethyl ester A mixture of
{445-bromo-%‘} 4-chﬂlpg}%p§enoxy)-pyridine-3-suIfonylamino]-4,5,6,7- tetra-hydro-indazol-1-y1}-acetic
acid ethyl este (% nqg’; %123 mmol, prepared as described above in exarﬁ%FéEf?f??’"SM”
tetrakis(triphenylphosphine)palladium(0) (1 mg, 5 0.012 mmol), potassium tert-butoxide (2.5 mg, 0.29
mmol), methylboronic acid (12 mg, 0.184 mmol) in N-dimethylformamide (1.5 ml) was heated in a
microwave oven at 16000 for 30 minu(tbes, ;hen acidified to pH 6 by addition of acetic acid. The
resulting precipitate was filtered threugh.4 glass funnel to afford hr o KA
{446-(4-chlorophenoxy)-5-methyj -pyri@iné-3-sulfonylamin01<g},5 p,7-tétrahydro-indé‘s\z\’ﬁfﬁl-yl}-acetic 10
acid ethyl ester (30 mg, 4846) s ajwhi#e*solid. MS cald. forf\QZ@HZSCINMSS 504, obsd. (ESI+)

2

[(M+H)+] 505 \P,L,o N EXAMPLE 3-la © ]
41-16-(4-Chloro-phe mox{x)b){’?ﬂmethvilwridine-3-sulfonvldm' ,5,6,7- 15 OHJN]
tetrahydro-indazol-1-11}-acetic acid CI O Starti | n

- n O . .
{4-[6-(4-chloro-phenoxy)a;mefiyl-pyLidine-3-sulfonyl mMﬁ,}gﬁ,Q,ZA,t%trahyd(Qz;lr_l__gg)zol-l-yll-acetlc
acid ethyl ester, and using the method descrlb@qqfo&example 1-1a,

{416-(4-chIoro-phenoxy)-5-methyl-pyridine-3-sgg)@n laming];4,5,6,7- 20 Y
tetrany-dro-indazol-1-y1}-acetic acid (10 mg. 36%) Was gbtained as a white solid."344"NMR (400 MHz,
0D300) 5 ppm 8.38 (s, 1 H), 8.09 (s, 1 H), 7.40 (dd‘,\,elfﬁi% 6.81(s,1 WO N
2010/006944PCT/EP2009/058477 - 70 - H), 4.7 ), 4.36 (s, 1 H), 2.68
(m, 4 H). MS card. for C21H210IN4058 476, o [+) [(MFFIW‘N?@ :
{4-1.6-(4-Fluoro-ohenoxy)-pyridine-3- nol-4,5,6,7-tetrahydro-iidazoi1l-yl1}-acetic acid 0 0 A
solution of {4[5-bromo-6-(4-fluoro-phenoxy)-pyri ri}ne-3-suIfonylaminol-4%67-
tetra-hydro-indazol-1-yll-acetic acid (example Zz2@)(20,mg, §,038 mmol) in 10,g1§m,azpol (5 mL) was
hydrogenated over 10% 5%Ilsaq$i,um on c%r on (2 mgg under 30 psi in a 50 mL parr at room temperature
for 3 hours. THE FRZHRR FRREh AL T BISL TR BB RRAIRS RS EDREERRHREMS vacuo and
then purified bySuiépatative tfFheCAniatplth{2IB-¢4Hl lerdplochexg)rrpypickingn 3 suitonytadeino)-
4,5,6,7-tetraRygfol =1- IG 2GIHAD I 9 ite sali 4 Hz,
CD30D) 5 ppm 8.62'(d, QL&)X g@%%%‘?l 0, é%%s?rﬁe@s)oﬂ?p %‘Xz}a«g’ §(S{)’§ﬁl ﬁ%“%@gﬁﬁ%ﬁf‘@ﬁﬁnm 1 H),
2.57 (m, 2 Herpatyerdieen bg) oRigneddhrer 92 0w lofiposy hesntsae e KHKI+H)+] 447,

followed by a hydrolysis reaction.

Suifonylation of the amines #a, ilb or I}l with the aromatic sulfony! chiorides XXX
(where X could be a direct bond or oxygen.) to give the sulfonamides XX can be
10 easily accompliished using methods well known to someone skilled in the art. The
reaction is typically carried out in the presence of a base such as triethylamine,
pyridine, or dimethyl-pyridin-4-yl-amine in a suitable inert solvent such as
dichloromethane, acetonitrile, 1,4-dioxane, tetrahydrofuran or mixtures thereof, at

room temperalure for 16 hours.

The compounds of interest of formula Ia can be conveniently prepared via hydrolysis
of the esters XXX. The reaction can be carried out in the presence of an aqueous
inorganic base such as sodium hydroxide or potassium hydroxide, in an organic
solvent such as 1,4-dioxane or tetrahydrofuran, at room temperature for several

20 hours.



EXAMPLE 5-1 20 f(R)-4-13-Chloro-4-(2-chloro-phenoxy)-benzenesulfonylaminol-4,5,6,7-
tetrahydro-indazol-1-yli-acetic acid ethyl ester WO 2010/006944PCT/EP2009/058477 - 71 -
[(R)-4-[(3-Chloro-4-fluore-benzenesulfonylamino)-4,5,6,7-tetrahydro-indazol-1- y1]-acetic acid ethyl
esterCl O 5[@2 -4-[(3-chloro-4-fluoro-benzenesulfonylarnino)-4,5,6,7-tetrahydro-indazol-1-y11- acetic
acid ethyl esterwas BP&pared by a method analogous to example 1-1, staftinl&FRp9/058477
3-((R)-4-amino-4,5,6,7-tetrahydro-indazol-1-y1)-acetic acid ethyl ester and 3-
chloro-4-fluoro-benzene-sulfonyi chloride. MS cald - fot C171-119CIFN304S 415. obsd (ES!") [(M+H)+]
416. 10 {(R)-4-[3-Chloro-4-(2-chloro-phenaxy)-benzenesulfonylamino]-4,5,6,7- '
tetrahydro-inda6T T WAHPR S OTRA S Pestelodiodugs thifevstives XXXl can be achieved
[(R)-4-[(3-chlosot#dlirgy adrepaemgs KO yaiminsth, b Gide tetvakydradb indegatdorHestic acid ethyl
ester (24.0 mg, ' dri 0% WO 2010/006944PCT/EP2009/058477 - 72 -
dispersed in %ﬁ%%ﬁ}%%%’”i%%%?ﬁr%%%’?h“&‘b‘féﬁ%’Po%ﬁgﬁoﬁQé"i‘?ét rsr%\,/%’? oy %maosl)’\él} i
N,N-dimethylféaEniga 2y, astheitid o eimbrovrveoyventat Th80G fopurd. minutes. The
resulting mixture was acidified with 0.1N hydrochloric acid to pH 5 and extracted with ethyl acetate.
The organic Ia& r was washed with béi{gglgried 5 over sodium sulfate, and concentrated in vacuo and
I .

purified by collfimi? RGPS SERBR coBeRyReAHBisrRaialieREENnE %o afford
{(R)- 4-[3-chlozesdi<@ cinidre@haacxy): betizepeseifasydaninal.ém,6 fdejemhy deedndanoks 1-y1}-acetic
acid ethy| ester (260,00, 46:4%) NSl (91,033H2301 243055 223, gbog, (ESL) )41 524
10 m=0, 1; n=1, 2 The following examples 5-2 to 5-7"were prepared In an analogous manner as
described forxaRAMES RN gt 30QR) latzpiné e 56 Fewstratyelts-indazol-1-y1)- 15 acetic acid ethyl
ester or g3(4-amino-4,5,6,7-tetrahydro-indazol-1-y1)-acetic acid ethyl ester, or
3-((R)-4-amino-4,5,6,7-tetrahydro-indazol-1-y1)-propionic acid methyl ester, appropriate commercially
available or prepared substituted benzenesulfon s XXXIII and substituted phenols (Ar30OH).
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The compounds of interest of formula I, where a second aromatic ring (Ars) is linked
15 to the aromatic sulfonamide through an ether linkage, can also be prepared
according to Scheme 5. In this sequence, the first step involves a sulfonyiation
reaction (similar to Scheme 4), where the sulfonyl chlorides XXXl used contain &
halogen group (Cl or F) on the aromatic ring. Methylation of compounds X304V
generates the corresponding N-methyl derivatives X3V, Nucleophilic substitution of



Example No. Systematic Name (ES 1+, M'-H) Structure 5-2 (444-(3-Chloro-phenoxy)-
benzenesulfonylaminol-4,5,6,7- tetrahydro-indazol-1-y1}-acetic acid 490 Cl ethyl ester 0 HNO WO

2010/0(16944PC T/EP2009/058477 - 74 - EXAMPLE 5-la . .
i(R)-4-13-Chlgoro-442-chloro-phenoxy)-benzenesulfonviaminol-4,5,6,7- tetrahydro-indazol-1-v1}-acetic
acid Cl 5 Stg‘éﬁr%é”\?/ﬂ%é?fﬁ)-4-[3-chIoro-4-(2-ch|oro-phenoxy)-benzenesuIfBﬁW@Hﬁ%ﬂﬁﬁﬁHBJ-
tetrahydro-indazol-1-yll-acetic acid ethyl ester, and using the method described for gxample 1-1a, _
{(R)-4-[3-chloro-4-(2-chloro-phenoxy)-benzenesulfordf-amino]- 4,5,6,7-tetra-hydro-indazol-1-yll-acetic

acid (12.0 mgT 5%)2 %) was obtained as a white solid. 1H NMR (400 MHz, CD30D) O ppm 8.08 (s, 1
H), 7.81 (d, 1145, "P85%0 SOHEHP, AR A S of DRV Wiz phenals) XEBYKdoioWy o6y 2 (s, 1 H),
4.79 (s, 2 H), Ay d@igsid e 8ubd fehdldds doffpdiRfiés.4 H). MS cald. for C211-119C12N305S 495,
obsd. (ESI+) [(M+1-1)1 496. EXAMPLES 5-2a to 5-7a\ IFL in n=1, 2 O The following examples 5-_2a to
5-7a were prepared in an analogous manner as described for example 1-1 a from the corresponding
esters 5-2 to Suffonyiation of the amines Ba, ib or U with the aromafic sulfonyl chiorides X0 to

5 give the sulfonamides XXXV can be easily done using methods well known io
someone skilled in the art. The reaction is typically carried out in the presence of a
base such as triethylamine, pyridine, or dimethyl-pyridin-4-yi-amine in a suitable inert
solvent such as dichloromethane, acetonitrile, 1,4-dioxane, tetrahydrofuran or
mixtures thereof, at room temperature for 16 hours.

The comesponding N-methyl compounds XXXV can be easily formed by methylation

of compounds XXXIV with methyl iodide (XXXI). The reaction can be carried out in

the presence of a weak base such as potassium carbonate or sodium carbonate, in

an inert solvent such as N,N-dimethylformamide, acetonitriie or tetrahydrofuran, at
15 85 °C for 5 hours.

Conversion of compounds XXXV or XXXV (where R could be H, or CHs) io the
ethers XXO(VI can be achieved by a nucleophilic substitution reaction with the
phenols XXXVI, which is well known to those skilled in the ar, in the presence of a

20 base such as sodium hydride or potassium carbonate, in an inert solvent such as
N, N-dimethylformamide at a temperature between 100 and 150 °C for 15 to 60

minutes under microwave irradiation.

Hydrolysis of compounds XXXVII (where R+ could be H or CHs) gives the

b2
th

compounds of interest of formula le. The reaction can be carried out in the presence
of an agueous inorganic base such as sodium hydroxide or potassium hydroxide, in
an organic solvent such as 1,4-dioxane or tetrahydrofuran, at room temperature for

several hours,

30 Scheme 6



WO 2010/006944PCT/EP2009/058477 - 75 - H NMR (400 MHz, Ms Example Systematic CD30D) 6
ppm (ES 1+, No. Name ' Mi-H) Structure 5-2a (444-(3-Chloro- 7.94 (d, J=8.84 Hz, 2 462 phenon)- H),
743 (t, J=8.08 Hz, 0Q.....] benzenesulfonyl 1 H), 7.25 (dd, J=7.71, 411 amino]-4,5,6,7- 1.64 Hz, 1 H),
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Synthesis of the compounds of interest of formula id containing bi-aryl sulfonamides
is illustrated in Scheme 6. In this process, the first step involves a sulfonylation
reaction simiiar to that described in Scheme 4 utilizing the sulfonyt chlorides X3V
Suzuki coupling of compounds XXX with the aryl boronic acids XL., followed by
hydrolysis can afford the compounds of interest id (where Ri=H). N-Methylated
derivatives id (where R+=CHas) can be prepared by two routes. One route is to
methylate the N-H intermediates XOOKIX first, followed by Suzuki coupling with aryl
boronic acids XL, and subsequent hydrolysis. The alternative method is to perform
the Suzuki coupiing of compounds XXXDX with the aryl boronic acids XL first,
followed by methylation, and subsequent hydrolysis.

Suffonylation of the amines lia, lib or Hll with the aromatic sulfonyl chlorides of
structures XLV to give the sulfonamides XX XIX can be easily accomplished
using methods well known {o someone skilied in the art. For exampie, the reaction
can be carried out in the presence of & base such as triethylamine, pyridine, or
dimethyi-pyridin-4-yl-amine in a suitable inert solvent such as dichlaromethane,
acetonitrile, 1,4-dioxane, tetrahydrofuran or mixtures thereof, at room temperature

for 16 hours.



7.16 (m, 3 H) 7.05 (dd, (indazol-1-y1)- J=7.07, 1.26 Hz, 1 H), acetic acid 4.81 (s, 2 H), 2.60- 2.43
(m,2H),1.99- N 1.90 (m, 1 H), 1.85- NO 1.67 (m, 3 H) if 0 5-3a{4-44-(4-Chloro- 7.92 (d, J=8.84
Hz, 2 462 phenoxy)- H), 7.44 (d, J=8,84 Hz, OIP
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15
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Suzuki coupling reactions between the aryl boronic acids XL and the aryl halides
AARIK o give compounds XLi can be easily done in the presence of a paltadium
catalyst such as [1,1"-bis(diphenyiphosphino)ferroceneldichloropaltadium{il)
(PdClx(dppf)), or tetrakis(triphenyiphosphine)palladium(0), and a base such as
potassium fert-butoxide, sadium carbonate, or sodium hydroxide, in an inert solvent
such as N,N-dimethylformamide or dimethy! sulfoxide, at & temperature betwean 130
and 180 °C for 15 to 30 minutes under microwave irradiation (Lee 8. et al., Bioorg.
Med., Chem. Le#t. 15 (2005) 2998). Alternatively, the reactions can be carried out
without the use of a microwave at a heated temperature such as 130 °C for a longer

reaction time.

The corresponding N-methyl derivatives XLIF can be easily formed by methylation of
compounds XXX with methyl iodide (XXXI). The reaction can be carried out in the
presence of a weak base such as potassium carbonate or sodium carbonate, in an
inert solvent such as N, N-dimethylformamide, acetonitrile or tetrahydrofuran, at

65 °C for 5 hours. In the same fashion as described above, Suzuki coupling
reactions between the aryl boronic acids Xl. and compounds XL to give compounds
XL can be easily done in the presence of a palladium catalyst such as
tetrakis(triphenylphosphineg)palladium(0), or [1,1'-
bis(diphenylphosphinoferroceneldichloropalladium(il) (PdCla(dppf)), and a base
such as potassium ferf-butoxide, sodium carbonate, or sodium hydroxide, in an inert
solvent such as N, N-dimethylformamide or dimethy! sulfoxide, at a temperature
between 130 and 180 °C for 15 to 30 minutes under microwave irradiation.
Altematively, the reactions can be carried out without the use of a microwave at a
heated temperature such as 130 °C for a longer reaction time.

Compounds XLHI can also be obtained through methyiation of the N-H intermediates
KLI which are obtained via Suzuki coupling between compound XXXIX and the
boronic acids XL as described above. The methylation can be carried out in the

presence of a weak base such as potassium carbonate or sodium carbonate, in an



benzenesulfonyl 2 H), 7.13 (dd, 1111 amino]-4,5,6,7- J=12.88, 8.84 Hz, 4 o, tetrahydro- H), 6.67 (s,
1H),4.77 HAO indazol-1-y11- (s, 2 H), 4.35 (t, 1 H), acetic acid 2.61 -2.42 (m, 2 H), i 2.00-1.88
(m,1H), 1.84-1.76(m, 2 H),

WO 2010/006944 PCT/EP2009/058477
-3 -

inert solvent such as N N-dimethylformamide, acetonitrile, or tetrahydrofuran, at
65 °C for b hours.,

HMydrolysis of compounds XEE or XLIE gives the compounds of interest of formula id.
5 The reaction can be carried out in the presence of an aguecus inorganic base such
as sodium hydroxide or potassium hydroxide, in an organic solvent such as 1,4-

dioxane or tetrahydrofuran, at room temperature for several hours.

Scheme 7
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The compounds of interest of structures ie, where two aromatic rings are iinked
through a sulfone group, can be prepared according tc Scheme 7. In this process,
15 compounds XLVI can be oblained as described in Scheme 5, via sulfonylation of the
amines lia or il with the sulfonyl chlorides XLIV, followed by methytation. Further
transformation of the fiuoro derivatives XLV! io gensrate compounds le can be
accomplished by nucieophilic substitution with the aryl thiols XLV, followed by

oxidation to the corresponding sulfones, and subsequent hydrolysis.



HO 1.76 - 1.68 (m, 1 H) 0 5-4a f4-(3-Phenoxy-5- 7.88 (s, 1 H), 7.63 (s, 496 trifluoromethyl- 1 H),
7.54 -7.45(m, 3 benzenesulfonyl H), 7.29 (t, 1 H), 7.19- amino)-4,5,6,7- 7.09 (m, 2 H), 6.73 (s, O
tetrahydro- 1 H), 4.36 (s, 1 H), / St HO

WO 2810/006944 PCT/EPZOG9/058477

-39.

Sulfonylation of the amines Hla or Il with 3-fluoro-5-triftucromethyl-benzenesuifonyl
chloride (XLIV) to give the sulfonamides XLV can be easily done using methods well
known to someone skilied in the art. The reaction is typically carried out in the

5 presence of a base such as tristhylamine, pyridine, or dimethyl-pyridin-4-yi-amine, in
a suitable inert solvent such as dichloromethane, acetonitrile, 1,4-dioxane,
tetrahydrofuran or mixtures thereof, at room temperature for 16 hours.

The corresponding N-methyl compounds XLVI can be easily formed by methylation
10 of compounds XLV with methyl iodide (XXXI). The reaction can be carried out in the

presence of a weak base such potassium carbonate or sodium carbonate, in an inert

solvent such as N, N-dimethylformamide, acetonitriie, or tetrahydrofuran, at 85 °C for

5 hours.

15 Nucleophilic substitution of the fluoro compounds XLWI with the aryl thiols XLV to
give the 3-aryl sulfanyl analogues XLVIill can be accomplished in the presence of a
base, such as potassium carbonate, cesium carbonate, potassium hydroxide,
sodium acetate, or triethylamineg, in a solvent such as N,N-dimethylformamide,
dimethyl suifoxide, ethanol, water or mixtures thereof, at a temperature between 100

20 and 150 °C for about 30 to 60 minutes under microwave irradiation. Alternatively, the
reaction can be alsc carried out without the use of a microwave at a moderately

heated temperature for a longer period of tims.

Oxidation of the sulfanyl compounds XLV to the sulfony! analogues L can be

25 achieved using an oxidant such as hydrogen peroxide or m-chloroperoxybenzoic
acid (m-CPBA) (XLIX}, in an inert solvent such as dichloromethane or
dichloroethane (or an agueous solution if hydrogen peroxide is used), at a
temperature between 0 °C and room temperature for several hours.

30 Hydrolysis of the esters L gives the compounds of interest ie. The reaction can be

carried out in the presence of an agueous incrganic base such as sodium hydroxide



indazol-1-y11- 2.66 - 2.38 (m, 2 H), acetic acid 1.99 - 1.57 (m,4H) / HO 5-5a ((R)-4-[2-Chloro-
8.12 (d, 1 H), 7.60 (d, 496 4-(2-chloro- 1 H), 7.46 (t, 1 H), phenoxy)-7.33 (m, 2 H), 7.12 (s,
benzenesulfonyl 1 H), 7.058 (s, 1 H),

WO 2010/006944 PCT/EP2009/038477

- 40 -

or potassium hydroxide, in an inert solvent such as 1,4-dioxane or tetrahydrofuran, at

room temperature for several hours,

Scheme 8
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The compounds of interest of formula H-h can be prepared according to Scheme 8.
Starting from the bromo derivatives Li, which are prepared in the same manner as
intermediates XXXVI in Scheme 5, Suzuki coupling with methy! boronic acid (LI

10 gives compounds LIL Further hydrolysis of the esters LIlE generates compounds If.
Suzuki coupling of compounds LI with isobuteny! boronic acid LIV produces the
intermediates LV. Hydrogenation of the olefins LV, followed by ester hydrolysis
affords compounds lg. Treatment of the olefing LV with diazomethane, foliowed by
ester hydrolysis generates compounds .



aminol-4,5,6,7- tetra hydro- 6.96 (d, 1 H), 4.83 (s, 2 H), 4.36 (s, 1 H), Er ---N H lik indazol-1-y11- 2.55
(m, 2 H), 2.05 (s, acetic acid1H), 178 (s, 3H) 0 WO 2010/0(16944PCTIEP2009/058477 - 76 -
5-6a {(R)-4-(2-Chloro- 8.03 (d, 11-1), 7.24 (m, 4981  5-fluoro-4-(4-

WO 2010/006944 PCT/EPIOOS/OS8477

Z47 -

Suzuki coupling reactions between compounds L and methyl boronic acid (LI) or
isobuteny! boronic acid (LIV) to give compounds LI or LV, respectively, can be
done in the presence of a paliadium catalyst such as

tetrakis (triphenylphosphine)palladium(0), or [1,1-

5 bis(diphenyiphosphino)ferrocene]dichloropaliadium(il) (PdCl(dppf)), and & base
such as potassium tert-butoxide, sodium carbonate, or sodium hydroxide, in an inert
solvent such as N, N-dimethylformarnide or dimethyl sulfoxide, at a temperature
between 130 and 180 °C for 15 to 30 minutes under microwave irradiation.
Alternatively, the reaction can be carried out without the use of a microwave at a

10 heated temperature such as 130 °C for a longer reaction time.

Hydrolysis of compounds LIl gives the compounds of interest of formula if. The
reaction can be carried out in the presence of an agueous inorganic base such as
sodium hydroxide or potassium hydroxide, in an inert solvent such as 1,4-dioxane or

15 tetrahydrofuran, at room temperature for several hours.

Conversion of the olefins LV to the corresponding saturated intermediates via
hydrogenation can be carried out in the presence of 10% palladium on carbon under
atmospheric pressure of hydrogen in a solvent such as ethanol, ethyl acetaie, or

20 methanol, at room temperature for several hours. The compounds of interest of
formula kg can be obtained through base-catalyzed hydrolysis in the presence of an
aqueous inorganic base such as sodium hydroxide or potassium hydroxide, in an
inert solvent such as dichloromethane or tetranydrofuran, at room temperature for

several hours.,

Transformation of the olefins LV to the corresponding cyclopropy! derivatives LVl
can be accompiished by treating compounds LV with diazomethane (LVI) in the
presence of a palladium catalyst such as palladium acetate,
palladium(ilacetylacetone, or palladium dichloride bis(benzonitrile), in a solvent such

30 as dichloromethane, diethyl ether, tetrahydrofuran, or mixtures thereof, at a
temperature between 0 °C and room temperature for several hours (reference; Staas,
D. D. et al. Bioorg. Med. Chemn. 14 (2006) 6900). Further hydrolysis of the



4 H), 7.12 (in, 2 H), fluoro-phenoxy)- 4.45 (d, 2 H), 2.58 (m, benzenesulfonyl 2 H), 2.01 (s, 1
H), amino]-4,5,6,7- tetrahydroindazol-1-y1}- acetic acid 1.78 (m. 3 H)

WO 2000/006944 PCT/EP2O09/058477

_4D .

cyclopropy! compounds LVI gives compounds of interest of formula th. The reaction
can be carmed out in the presence of an aqueous inorganic base such as sodium
hydroxide or potassium hydroxide, in an inert solvent such as 1,4-dioxane or

tetrahydrofuran, at room temperature for several hours.

Scheme 9

Lyl H]

The compound of interest of formula i can be synthesized as illustrated in Scheme 9,

10 starting from the compound LVHE, which can be prepared according to Scheme 5.

Catalytic hydrogenation/debromination of compound LV t¢ produce compound i
can be achieved in the presence of 10% paliadium on carbon under 30 psi pressure
of hydrogen in a solvent such as ethanol, ethy! acetate, or methanol, at room
15 temperature for several hours.,
Scheme 10



5-7a 3-((R)-4-[3- 7.80(q, 1H), 7.61 (g, 1 510 Chloro-4-(2- H), 7.45 (m, 1 H), 7.33
chloro-phenoxy)- benzenesulfonyl (m, 1 H), 7.23 (g, 1 H), 6.88 (d, J=8.8Hz, 1 H), % O
aminol]-4,5,6,7- 6.78 (s, 1 H), 4.37 (t,

WO 2016/006944 PCT/EP2809/658477

) PhSO,CL LXH O
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2} hydrolysis
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The compounds of interest of formula If and Tk can be synthesized as illustrated in
5 Scheme 10. The aniline intermediate LXI can be generated by treating compound

WVHI with 3-nitrobenzensulfony! chioride (LIX), followed by reduction of the nitro group
to the corresponding amineg. Sulfonylation of the aniline LXI, followed by hydrolysis of
the ester produces the compound of interest §f. Altematively, acylation of compound
LXI, foliowed by hydroiysis afford the compound of interest ik,

10
Sulfonylation of the amine compound la with 3-nitrobenzensulfony! chloride (LIX) to
give the sulfonamide L.X can be easily accomplished using methods well known to
someone skilled in the art. For example, the reaction can be carried out in the
presence of a base such as triethylamine, pyridine, or dimethyl-pyridin-4-yl-amine, in

I5 a suitable inert soivent such as dichloromethane, acetonitrile, 1,4-dioxane, or
tetrahydrofuran and mixiures thereof, at room temperature for 16 hours.

Reduction of the nitro compound LX fo the corresponding amine derivative LX} can
be done using methods well known to someone skilled in the art. For example, Zinc
20 reduction can be employed. The reaction typically is carried out under acidic

conditions by using acetic acid, hydrochioric acid, or ammonium chloride in a



H".s 0, tetra hydro-J=10.4,1H), 4.21 (m, indazol-1-y1)- 2 H), 2.81 (1, J=13.2, 3
acid H), 2.58-2.70 (in, 2 H),
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suitable solvent such as methanol, ethanol, tetrahydrofuran, water or mixtures
thereof, at a temperature between room temperature and reflux temperature of the

solvent used for several hours.

Following the same procedure as the step 1 of this sequence, sulfonylation of the
amine compound LX! with benzenesuifonyl chloride (LXID) provides the

propionic

corresponding benzene sulfonamide. Hydrolysis of this sulfonamide leads to the final

compound of interest i, The reaction can be carried out in the presence of an
aqueous inorganic base such as sodium hydroxide or potassium hydroxide, in an
inert solvent such as dichloromethane or tetrahydrofuran, at rcom temperature for

several hours.,

In the same fashion, acyiation of the amine compound LXI with benzoyl chloride
(LXHE) can be carried out in the presence of a base such as triethylaming, pyridine,
or dimethyl-pyridin-4-yl-amine in a suitable inert solvent such as dichloromethane,
acelonitrile, 1,4-dioxane, or tetrahydrofuran and mixtures thereof, at room
temperature for 16 hours. Further hydrolysis of the above acetylated compound
produces the compound of interest Ik. The reaction can be caried out in the
presence of an aqueous inorganic base such as sodium hydroxide or potassium
hydroxide, in an inert solvent such as 1,4-dioxane or tetrahydrofuran, at room

temperature for several hours.

EXAMPLES
Although certain exemplary embodiments are depicted and described herein, the
compounds of the present invention can be prepared using appropriate starting
materials according to the methods described generally herein and/or by methods

available to one of ordinary skili in the art.

Materials and Instrumentation in General
Intermediates and final compounds were purified by either flash chromatography
and/or preparative HPLC (high performance liquid chromatography). Flash
chromatography was performed using (1) the Biotage 8P1™ system and the Quad



2.06-1.71 (m,4H) 0 EXAMPLE6-15
UM-4-1.15-Bromo-6-(4-chloro-phenoxv)-eyridine-3-sulfonyll-methyl-amino}-
4,5,6,7-tetrahydro-indazol-1 -yl1-acetic acid ethyl ester 0 -OCINNJ_jO

R)-4-[(5-Br hloro-pyridine-3-sulfonyl)-methyl-amino]-4,5,6,7- 10 tetrahydro-indazol-1-yll-acetic
ifc.é etL(yI es?vér% 8? RIE"B (1/006944PCT/IEP2009/058477 - 77 - To a solutfz)%%% 2009/058477
KR)-4-(5-bromo-6-chloro-pyridine-3-sulfonylamino)-4,5,6,7- tetrahydro-indazol-1-y1]-acetic acid ethyl
ester (prepared as described above in example 2-1, ﬁsl step) (740 mg, 1.55 mmol) in acetonitrile (15

L dd h 5.iodide 4.65 and potassium carbagnate (641 mg, 4.65 mmol).
'rl]jhe) \rléaascﬁon Fléa @%lﬁ@gﬁ? %écg’%ﬁ%aﬂné ?f?{e(ﬁﬁ §Cf9 r%BFﬁbfgltﬂﬁlééature and filtered

through a glaﬁsdum@rinadlhwmmﬁ CamcErdieateaeihsvacue ancribssretidne sgasopedififeeby column

chromatogragy{g ?;:'%Haeél\%pﬁ'@r% semeReany D AoRPITMEIR) LAY dize: 40-60

{(R)-4-[(5- bromo hloro-pyridine-3-suliony1)-methy

amino]-4,5,67 ‘t’é@féﬁ%?bﬁl%@%f‘@ﬂ?—h@@ﬁ@ %H%T%%W(@@O@ﬁé?’%@%ﬁ aBatiEs GESolid. Ms
cald. for G17k28BHxN4O4 f@@@b%ﬁﬁ@ﬂ@?ﬂb"ﬁaﬂa (Ejehemacai Co., Lid, pore size: 200-

S oD el P SN o overse pre
column using an Xbridge ™ Prep Cqg (5 um, OBD™ 30 x 100 mm) column (from
Waters Corporation), or a SunFire™ Prep Cyg (5 um, OBD™ 30 x 100 mm) column
{from Waters Corporation)

10
Mass spectrometry (MS) was performed using a Waters® Alliance® 2795-2Q™2000
{from Waters Corporation). Mass spectra data generally only indicates the parent
ions unless otherwise stated. MS data is provided for a particular intermediate or
compound where indicated.

5
Nuclear magnetic resonance spectroscopy (NMR) was performed using a Bruker
Avance ™ 400 MHZ Digital NMR Spectrometer (for the 'H NMR spectrum acquired
at 400 MHz) (from Bruker BioSpin AG Ltd.). NMR data is provided for a particular

intermediate or compound where indicated.

The microwave assisted reactions were camried out in a Biotage Initiator™ Sixty (or
its early models) (from Biotage AB).

Chiral separation was performed by Preparative HPLC. Preparative HPLC was

25 performed using an Agilent 1200 HPLC with a Chiral pak® IA (5 um, 20 x 250 mm)
column and a Chiral pak® AS-H (5 um, 20 x 250 mm) column both from Daicel Chiral
Technologies (China) co., Ltd.

Adl reactions involving air-sensitive reagenis were performed under an inert
30 atmosphere. Reagents were used as received from commercial suppliers unless

otherwise noted.



150 The mixture of {(R)-4-[(5-Bromo-6-chloro-pyridine-3-sulfonyl)-methyl-amino]-4,5,6,7-
tetrahydro-indazol-1-yll-acetic acid ethyl ester (80 mg, 0.16 mmol), sodium hydride (60% dispersed in
mineral oil, 40 mg) and 4-chlorophenol (315 mg, 2.45 mmol) in N,N-dimethylformamide (2 mL) was
heated in a r(lw)r%g\i(g\ée oven at 10000 for 15 20 minutes, and then acidified with 0.1N hydrochloric acid
to pH 5. The Bredipitate was filtered through a glass funnel and purified by SrEBEFIREHPLC to afford
((R)-4-{[5- WO 2010/006944PCT/EP2009/058477 - 78 -
bromo-6-(4-chloro-phenoxy)-pyridine-3-sulfonyll-mefiyl-amino}-4 ,5,6,7-tetrahydroindazol-1-y1)-acetic
acid ethyl ester (70 mg, 750% as a white Wder MS cald. for C23H24BrCIN1405S 582, obsd.(ESI+)

[(M+H)1 583. SEXAMPFEE b ERERARK I9MLOF. RREFERRE R INNFRMBEATES 6-2 t0 6-14 were

prepared in an analogous manner as described for example 6- 1 usmg
3-((R)-4-aming:4.5, ¢/otelpfly —
5-bromo-6- choro- o
substituted pA&kS|§iEa @ SEd-prpRadb5 4 ariedagsi{Egia
1.1 0i IP - 24§ 4i05%- Bromo 6 (2 chloro phenoxy) pyrldlne 3 sulfonyl) methyl amlno)
4,5,6,7-tetrahydro-indazol-1-y1)-acetic acid ethyl ester ethyl ester

{4-Ox0-4,5,6,7 tetrahydro-indazol-{-vl}-acetic acid ethyl ester (VI})

0
e
.0 N

10 O
To a solution of cyciohexane-1,3-dione (50.7 g, 45.2 mmol) in N, N-
dimethyiformamide (700 mL) was added ethyl hydrazinoacetate hydrochioride (70 g,
45.2 mmol). The reaction mixiure was stirred for 5 minutes, then dimethoxymethyi-
dimethyi-amine (53.9 g, 45.2 mmol) was added. The reaction mixiure was divided

15 into 50 vials, which were heated in a microwave at 190 °C for 2 minutes. After
cooling to room temperature, the combined reaction mixture was concentrated in
vacuo to remove most of N, N-dimethylformamide. Water (200 mL) was added, and
the resulting dark brown mixture was extracted with ethyl acetate (200 mL x 3). The
organic layers were combined, washed with brine (600 mL), dried over sodium

20 sulfate and concentrated in vacuo to afford a brown oil, which was placed in a fridge
overnight. The resulting yellow precipitate was filtered and washed with petroleum
ether to give (4-ox0-4,5,6,7-tetrahydro-indazol-1-yl}-acetic acid ethyl ester (79 g,
79%) as yellow crystats. "H NMR {(400MHz, CDCls) & ppm 7.92 (s, TH), 4.89 (s, 2 H),
4.26(m, 2H),280( J=064Hz 2H),251(, J=64Hz, 2H), 220, J=6.4Hz, 2

25 H),1.31({t J = 7.2 Hz, 3 H). MS calcd. for Cq1H1aN202 222, obsd. (ESI™) (M+H)* 223.



6-3 ((R)-4-115-Bromo-6-(3,5-dichloro- phenoxy)-pyridine-3-sulfonyllimethyl-
amino}-4,5,6,7-tetrahydro-indazol-1- yl)-acetic acid ethyl ester 617 , N Br..-- 11 6-4
8R)-4-0-Bromo-6-(2,4-dichloro- ph enoxy)-pyrid in e-3-sulfonyli-methyl -
amino}-4,5,6,7-tetrahydro-indazol-1-yl)-acetic acid ethyl ester 61700 ,"OrIN O 10 ci WO
2010/00604 45 TIEB88 058477 70 PCT/EP2009/058477

_47 -

{4-Hydroxyimino-4,5,8,7fetrahydro-indazoi-1-vl)-acetic acid ethyl ester {IX)

{
/\4
)
.o N

To a stirred solution of (4-oxo0-4,5,6,7-tetrahydro-indazol-1-yl)-acetic acid ethyl ester
(222 mg, 10 mmol} in ethanot (10 mL) was added hydroxytammonium chioride (74
mg, 10.5 mmol). The reaction mixture was heated at reflux for 1 hour. After cooling

[

to room temperature, a solution of concentrated ammonia and saturated ammonium
chioride {10 mL, 1:5, viv) was added to the reaction mixture. The resuliing solution
was extracted with ethyl acetate (25 mL x 3}, The combined organic layers were
washed with brine {30 mL), dried over sodium sulfate and concentrated in vacuo to

10 give 4-hydroxyimino-4,5,6,7 -tetrahydro-indazol-1-yi}-acetic acid ethyl ester (203 mg,
85%) as a white solid, which was used for the next step without further purification.
The above white soiid contained a pair of isomers in 10 to 1 ratio as delermined by
"HNMR. for the major isomer, "H NMR (400MHz, CDCl3) & ppm 8.29 (s, 1 H), 4.89 (s,
2H, 426 (m 2H), 273 (L, J=64Hz 2H), 258, J=6.4Hz 2H),210(t, J=6.4

15 Mz, 2H), 1.31( J=7.2 Hz, 3 H). MS calcd. for C11HsN3G3 237, obsd. (ESI)
[(M+H)"] 238.

{(4-Amino-4,5,6,7 tetrahydro-indazol-1-yl}-acetic acid ethyl ester (i)
N

o N

r

0
20 To a solution of (4-hydroxyimino-4,5,68,7-tetrahydro-indazol-1-yl}-acetic acid ethyl
ester (132 mg, 0.59 mmol), sodium cyanoborohydride (110 mg, 1.76 mmol), and
ammonium acetate (0.5 g, 7.2 mmot) in methanol (10 mL) was added titanium (ill)
chloride {0.99 mL, 20% wt in water, 1.68 mmol) dropwise. The reaction mixture was
stirred at room temperature for 2 hours under an argon atmosphere. To the above
25  mixture were added water (10 mL) and a solution of concentrated ammonia and



6-5 1 ((R)-4-{[5-Bromo-6-(2,5-dichloro- phenoxy)-pyridine-3-sulfonyl)-methylj
amino}-4,5,6,7-tetrahydro-indazol-1- 1 y) acetic acid ethyl ester 617 - 1 6 Br71 .."... ClI 0 6-6
((R)-4-{[5-Bromo-6-(2-chloro-4-fluoro- pheno xy)-pyrid in

%§40}-4,5,6,7-tetrahydro-indazo|-1- yl)-acetic acid eth}yl ester 601 ,.."M- % :0 Nt O

e-3-sulfonyl]-meth 01 ..
BrO ... N* 6%(%;,@ ﬁromo-G-(2,4-difluoro- ph enoxy)-pyrid ine-3-sulfoﬁ§ﬁ'—:ﬁdzg? /y(}ffg’“i77

amino}-4,5,6,7-tetrahydro-indazol-1- yl)-acetic acid ethyl ester ((R)-4-{[5-Bromo-6-(3-chloro-phenoxy)-

585 '} "N'S" -48 -
saturated ammonium chlornide (10 mlL, 1:5, viv). The resulting mixture was fillered
through a pad of Celite® (a diatomite filter from World Minerals Inc.) with
dichloromethane (30 miL.). The separated aqueous layer was extracted with
dichloromethane (20 mbL x 3). The combined organic layers were washed with brine

5 (3C mL), dried over sodium sulfate and concentrated in vacuo to afford 4-amino-

4.5,6,7-tetrahydro-indazol-1-yl}-acetic acid ethyi ester (131 mg, 99%) as a viscous
light brown oil. "H NMR (400MHz, CDs0D) 8 ppm 7.76 (s, 1 H), 5.34 (s, 2 H), 4.60
(m, 2H), 434 (m, 2H), 270 (m, 2H), 220 (m, 1 H), 1.88 (m, 3 H), 1.32(t, J=7.2
Hz, 3 H). MS caled. for Ci:Hi7NsO; 223, obsd. (ESIT) [(M+H)'] 224,

((R)-4-Benzyloxycarbonylamine-4,5,6,7 tetrahydro-indazoi-1-yvl)-acetic acid
ethyi ester (XVa) and {(8)-4-Benzyioxycarbonylamino-4,5,8,7tetrahydro-
indazoi-1-yl-acetic acid ethy! ester (XVb)

0
N NJ{O'\Q
N@ /O N0 NQ@
\,o?//jN };J
g o}

15  To a solution of (4-amino-4,5,6,7tetrahydro-indazol-1-yl)-acetic acid ethyl ester (60
mg, C.27 mmeol) in 5% sodium carbonate (0.57 mL) and 1,4-1,4-dioxane {1 mL) was
added benzyl chloroformate (58 ulL, .40 mmol) at 0 °C. The reaction mixture was
allowed to warm to room temperature slowly, and stirred overnight. The reaction
mixture was partitioned between water (10 mL) and dichloromethane (20 mL. x 3).

20 The combined organic layers were coliected and dried over sodium sulfate, filtered
and concentrated in vacuo. The residue was purified by column chromatography
(5C% ethyl acetate in hexanes) to afford racemic (4-benzyloxycarbonylamino-
4,5,6,7-tetrahydro-indazol-1-yl}-acetic acid ethyi ester (94.2 mg, 98.2%) as a white
solid. "H NMR (400MHz, CDCl) 8 ppm 7.54 (s, 1 H), 7.49-7.35 (m, 4 H}, 5.18 (s, 2

25 H), 523 (s,2H),4.92-4.80 (m, 3 H), 4.23 (dd, J=7.2 Hz, Z H), 2.52 (m, 2 H), 2.05-
1.886 (m, 4 H), 1.30 (t, /= 7.2 Hz, 3 H). MS calcd. for Cigh23N304 357, obsd. (ESI)
[(M+H)"] 358. The chrial separation {Gilson instrument: column: AS-H; flow rate:
18ml/min; gradient: 55% hexane in propan-2-ol) gave ((R)-4-



IC 0 ,-- .-.. Nle i 6-8 pyridine-3-sulfonylkmethyl-amino}- 4,5,6,7-tetrahydro-indazol-1-y1)-acetic | acid
ethyl ester , 583' 0N 'Th'0 1111 N..,, 0 *BrCI 1 6-9i' 1 i ((R)-4-{[5-Bromo-6-(4-chloro-2-fluoro-
phenoxy)-pyridine-3-sulfonylkmethylamino}-4,5,6,7-tetrahydro-indazol-1- y)-acetic acid ethyl ester 601

;. 0- L, /MIUN ===, 1110 1 |
WO 2019/006944 PCT/EP2009/058477
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benzyloxycarbonylamino-4,5,6,7-tetrahydro-indazol-1-yl)-acetic acid ethyl ester
(retention time 7.2 minutes) and ((8)-4-benzyloxycarbonylamino-4.5,8,7 -tetrahiydro-
indazol-1-yl}acetic acid ethyl ester (retention fime 8.7 minutes). The recovery for

both isomers together was 70%.

{{R)-4-Amino+4,5,6,7tetrahydro-indazol-1-vi)-acetic acid ethyl ester (lla)
N

\\,——D )//N

0

A solution of {(R)-4-amino-4,5,6,7-tetrahydro-indazol-1-yl}-acetic acid ethyl ester

(357 mg, 1.0 mmol) in ethanol was hydrogenated over 10% palladium on carbon (40
10 mg) under atmospheric pressure at room temperature for 3 hours. The reaction

mixture was then filttered through a pad of Celite® (diatomite fiter). The filtrate was

coliected and concentrated in vacuo to afford ((R)-4-amino-4,5,6,7-tetrahydro-

indazol-1-yl}-acetic acid ethyl ester (224 mg, 98%) as a light vellow oil. MS calcd. for

Ci1H17N30; 223, obsd. (ESIY) [((M+H)"] 224.

I5
The stereochemistry of the R-configuration of the compounds of the present
invention was further confirmed by x-ray crystailography of [{R)-4-(3-bromo-5-tert-
butyl-benzenesulfonylamino)-4,5,6,7-tetrahydro-indazol-1-yl}-acetic acid ethyl ester,
prepared from lta according to methods described herein.

20

{(&)4-Amino-4,5,6,7-tetrahydro-indazol-1-yl)-acetic acid ethyl ester (iib)
N

\,o?:,@i)

O
A solution of ((S)-4-amino-4,5,6,7-tetrahydre-indazol-1-yl)-acetic acid ethyi ester
(357 mg, 1.0 mmol) in ethanol was hydrogenated over 10% palladium on carbon (40
25 mg) under atmospheric pressure at room temperature for 3 hours. The reaction

mixture was then filtered through a pad of Celite® (diatomite filter). The fittrate was



I WO 2010/006944PCT/EP2009/058477 - 80 - - 'l 0 i ((R)-4-1[5-Bromo-6-(4-chloro-3-fluoro-
phenoxy)-pyrid in e-3-sulfonyl]-methylamino}-4,5,6,7-tetrahydro-indazol-1- yl)-acetic acid ethyl ester
6011 BB,Nr0,0,'N, p BB - c1 6-11 ((R)-4{[5-Bromo-6-(4-isopropyl-

phenoxy)-pytidine-3- % nyl1]-methyl- amino}-4,5,6,7-tetrahydro-indazol-1- yl)-acetic acid ethyl ester
59111 Bro %E,ﬂ%%& é%g ((R)-4-{[5-Bromo-6-(4-fluoro-phenoxy)- 1567 PSRRI,
pyridine-3-sulfonyl]-methyl-amino}- 4 |5 ,6,7-tetra hygl(go-indazol-l-yl )-acetic acid ethyl ester Br 0

collected and concentrated in vacuo to afford ((S)-4-amino-4,5,6,7-tetrahydro-
indazol-1-yl)-acetic acid ethyl ester (224 mg, 99%). MS calcd. for CyHy7Nz02 223,
obsd. (ESI™) [(M+H)"] 224.

5 Alternatively, ((R)-4-amino-4,5,6,7-tetrahydro-indazol-1-yl)-acetic acid ethyl ester
(Ba) and ((S)-4-amino-4,5,6,7-tetrahydro-indazol-1-yl)-acetic acid ethyl ester (lib) can
be synthesized according to Scheme 2. The detailed experimental procedures are
described below.

{{S)-4-Hydroxy-4,5,6,7 -tetrahydro-indazol-1-yi)-acetic acid ethyl ester (XVil})
OH

2
-
. W;‘Nﬁ

10 ©
To a stirred solution of {(4-0x0-4,5,8,7-tetrahydro-indazol-1-yl}-acetic acid ethyl ester
(16.7 g, 75.0 mmol} in formic acid-triethylamine azeofropes (molar fraction of
trigthylamine. 0.2857, 45 mL) was added chloro-[(18, 2S)-N-(p-tolunenesuifonyl)-1,2-
diphenylethanediamine] (mesitylene)ruthenium(.) (1.86 g, 3.0 mmol). The reaction

15 mixture was stirred at room temperature for 3 hours and then at 45 °C for 2.5 hours
with occasional venting. After cooling to room temperature, 1N hydrochioric acid (50
mL} was added, followed by extraction with ethyl acetate (200 mL x 3). The organic
layers were combined, washed with brine (300 mi_), dried over sodium sulfate
filtered and concentrated in vacuo. The residue was purified by column

20 chromatography (gradient elution, 0-4% methanol in dichloromethane) to afford ({S)-
4-hydroxy-4,5,6,7-tetrahydro-indazol-1-yl}-acetic acid ethyl ester (14.3 g, 85%) as a
white solid with enantiomerical purity = 99% as determined by Chiraipak™ IA column
(condition: gradient: 50% hexane in ethancl, flow rate: 15 mi/min and retention
time: 5.8 min for A enantiomer and 8.1 min for B enantiomer). "H NMR (400 MHz,

25 CDsCD)d ppm 7.47 (s, 1 H), 4.89(d, 4 H), 4.76 (d, 1 H), 4.20 (g, J=T7.2 Hz, 2 H),
2.52 (m, 2 M), 2.06-1.84 (m, 4 H), 1.29 (t, /= 7.2 Hz, 3 H). MS caled. for C11H15N204
224, absd. (ESI") [(M+H)"] 225.



%./-%,..-N B-N-B- .t.,NOIP 0 *? 6-13 ((R)-4-([5-Bromo-6-(4-fluoro-2-597Br
methoxy-phenoxy)-pyridine-3-sulfonyl]- 1 0 methyl-amino}-4,5,6,7-tetrahydro-?}.,N indazol-1-y1)-acetic
acid ethyl ester70 110 ,.......... ,. 0C)/le 6-14 1 ((R)-4-{[5-Bromo-6-(4-cyano-phenoxy)-574
pyridine-3-sulfonyll-methyl-aminol- 4,5,6,7-tetrahydro-indazol-111)-acetic... 1--} acid ethyl ester,- ? -.0
NtOO \!v% D T0/0009 24 EXAMPLE 6-la PCT/EP2069/658477
(1M-441-5-Bromo-6-(4-chloro-phenoxv)-Pyridine-3-sulfonvil-methvi-amino}-
4,5,6,7-tetrahvdro-indazol-1-y1)-acetic acid -Sh-

{(R)-4-Azid0o-4,5,6,7 tetrahydro-indazol-1-yl)-acetic acid ethyl ester (X{la) and

[&)-(4-Azido-4,5.8,7 tetrahydro-indazol-1-yl)-acetic acid ethy! ester (XXib)

N
e
1l

N

-0 N;t@ N0 NN
7 r

O
An oven dried flask was charged with ({(S)-4-hydroxy-4,5,8,7 tetrahydro-indazol-1-yl)-
5 acetic acid ethyl ester (14.3 g, 63.8 mmol), diphenylphosphoryl azide (DPPA) (15.1
mL, 70.1 mmol} and anhydrous toluene (100 mL). The mixture was cooled to -6 °C in
an ice bath. 1,8-diazabicyclo[5,4,0]-undec-7-ene (DBU) (9.53 mL., 63.8 mmol) was

added dropwise, whiie maintaining the internal temperature of the reaction beiow

vy L = o
P

5 °C . The reaction mixture was stirred below 10 °C for 16 hours. After the reaction

10 was complete, a solution of saturated ammonium chloride (50 mi.) was added, and
the aqueous layer was extracted with dichloromethane (100 mL % 3). The combined
organic layers were dried over sodium sulfate, filtered and concenirated in vacuo.
The residue was purified by column chromatography {gradient elution, 15-30% ethyl
acetate in petroleum ether) to afford a mixture of two enantiomers (10.7 g, 67.4%).

15 The ratio of (R)-enantiomer to (S)-enantiomer was 8:2 as determined by HPLC with
Chiralpak™ 1A column).

k™A column

The two enantiomers were further separated by HPLC with Chiralpa
{(separation condition: gradient: 70% hexane in ethanol; flow rate: 15 mL/min;

20 retention time: 7.4 min for (R)-enantiomer and 8.9 min for (S)-enantiomer) to afford
((R)-4-azido-4,5,6,7-tetrahydro-indazoi-1-yl)-acetic acid ethyl ester (7.1 g, e..% =
99%) as a viscous oil. 'H NMR (400 MHz, CD:OD) & ppm 7.51 (s, 1 H), 4.91(s, 4 H),
4.63 (s, 1 H), 4.20(q, J=7.2Hz, 2 H), 2.52 (m, 2 H), 1.97-1.88 (m, 4 H), 1.29 (t, J =

7.2 HZ, 3 H) MS calcd. for Cq1H15N502 249 obsd. (ESP) [(M“?H)*-] 250.

B2
[



WO 2010/006944PCT/EP2009/058477 - 8! - 0 0 Starting with
((R)-4-{[5-bromo-6-(4-chloro-phenoxy)-pyridine-3-sulfonyl]-methyl-
amino}-4,5,6,7-tetrahydro-indazol-1-y1)-acetic acid ethyl ester, and using the method described for
example 1-1a, (?(ZF{{))IE}AM‘{%%-Qromo-6-(4-ch|oro-phenoxy)-pyridine-3- 5 .
sulfonyl]-methyl-AMINo 4 5,6, 7-tetrahydro-indazol-1-y1)-acetic acid (50 m§C7 89 WaSHHtained as a
white solid. 'H NMR (400 MHz, CD30D) 5 ppm 8.54 (q, 2 H), 7.47-7.18(m, 4 H), 6.75 (s, 1 H), 5.13 (q,
1 H), 4.81 (s, 2 H), 2.65 (s, 3 H), 2.55 (m, 2 H), 2.06°£.65 (m, 4 H). MS cald. for C21H20BrCIN405S
554, obsd. ( ), [%/I+,H)+ (%?g 10EXAMPLES 6-2a to 6-14a The following examples 6-2a to 6-14a
were prepardd/1h &i gﬁﬁ%‘é aﬁ?&ﬁ?ﬁ%@%%“é@éﬁﬁ%%%ﬁﬁﬁ%b%aw R é@r}esponding esters
6-2 to 6-14. WO 2010/006944PCT/EP2009/058477 - 8, - N 6-3a((R)-4-05-Bromo-6-(3,5-8.60 (d, 2 H),
7.42 dichloro-phenoxy)-(t, 1 H), 7.31 (d, 2 pyridine-3-sulfoayl)-H), 6.82 (m, 1 H),
methyl-amino}-4,56,7-5.14 (t, 1 H), 2.68 tetrahydro-iNdaz y1)-(s, 3 H), 2.57 (s, 2 acetic acidH),
2.05-1.67 (M, 4 H) 589 / -....%00 0 6-4a ((R)-2<(]56-Brgino-8(2,4-8.61 (d, 1 H), 8.54-589

0
A solution of ((R)-4-azido-4,5,8,7-tetrahydro-indazol-1-yl)-acetic acid ethyl ester
{1.25 g, 5.0 mmoel} in ethanol (40 mL) was hydrogenated over 10% palladium on

5 carbon (130 mg) under 30 psiin a 150 mL parr bottle at room temperature for 1 hour.

The reaction mixture was filtered through a pad of Celite® (diatomits filter). The
filtrate was collected and concentrated in vacuo to afford ({(R)-4-amino-4,5,8,7-
tetrahydro-indazol-1-yl}-acetic acid ethyi ester as an oil {1.10 ¢, 98%), which was
used in the next step without further purification. MS caled. for C14Hi7N302 223, obsd.

10 (ESI") [(M+H)] 224.

Preparation of 3-({(R)-4-amino-4.5.6,7-tetrahydro-indazol-t-vl}-propionic acid

methyl ester (1D

15  [{R)-1-(2-Hydroxy-ethyi}-4,5,8,7 4etrahydro-1H-indazol-4-yl}-carbamic acid

benzyl ester PO
o}
(0
e
[JN

0
Tao a solution of ((R)-4-benzyloxycarbonyiamino-4,5,8,7-tetrahydro-indazol-1-yl)-
acetic acid ethyl ester (2.00 g, 5.60 mmotl) in methanol {150 mL) was added sodium
20 borohydride (1.61 ¢g. 39.5 mmoi). The mixture was stirred at 70 °C for 2 hours. After

being cooled to room temperature, the reaction mixture was acidified to pH 7 with 5N



dichloro-phenoxy)-(d, 1 H), 7.64 (d, 1  pyridine-3-sulfonylkH), 7.49 - 7.44 (m, . a
methyl-amino}-4,5,6,7-1 H), 7.38 (d, 1 H), sir tetrahydro-indazol-1-y1)-6.72 (s, 1 H) 510- -...N., acetic
acid5.17 (m, 1 H),4.84 (s,2H),2.66(s,3 H)2.63-2.48(m, No2H),2.10-2.01 (m,1H),1.90-

WO 2010/606944 PCT/EPZ009/058477
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hydrochioric acid, and then concenirated to remove methanol. The resulting mixture
was extracted with dichioromethane (20 mL). After filtering out any insoluble
materials from the organic layer, the filtrate was concentrated in vacuo to give [(R)-1-
(2-hydroxy-ethyl}-4,5,6,7-tetrahydro-1H-indazol-4-yi}-carbamic acid benzyl ester

5 (1.68 g, 95%) as a white solid. MS caled. for C17H21N303 315, obsd. (ESIT) [(M+H)"]
3186.

Methanesuifonic acid 2-{{R)-4-benzyloxycarbonviamino-4,5,86,7-
tefrahvdroindazol-1-yl}-ethyl ester (XXV)

10 0
To a solution of [(R)-1-{2-hydroxy-ethyl}-4,5.8,7 -tetrahydro-1H-indazol-4-yll-carbamic
acid benzyl ester (755 mg, 2.40 mmol) and pyridine {1.45 mL, 18.0 mmol} in
dichloromethane was added methanesulfonyl chloride (1.40 mbL, 18.0 mmol)
dropwise at 0 °C. The mixture was warmed to room temperature and stirred for §

L5 hours .The resulting mixture was poured into ice (10 ¢). The organic layer was then
separated and washed with 0.1 N hydrochloric acid and saturated sodium
bicarbonate, dried over sodium sulfate, filtered and concenirated in vacuo. The
residue was purified by column chromatography (10% methanol in dichloromethane)
to afford methanesulfonic acid 2-{(R)-4-benzyioxycarbonylamine-4,5,6,7 -

20 tetrahydroindazol-1-yl)-ethyl ester (880 mg, 90%) as a white solid. MS caicd. for
CigH2aN305S 393, obsd. (ESI™) [(M+H)"] 394.

KR)-1-{2-Cyano-sthyl}-4,5,6,7 tetrahydro-1 H-indazol-4-yl}-carbamic acid benzyi
ester BOVID



1.75(m,2H),1.75 -1.64(m,1H) 6-5a((R)-4-0-Bromo-6-(2,5-8.61 (d, 1 H), 8.55589
dichloro-phenoxy)-(d, 1 H), 7.56 (d, 1 pyridine-3-sulfonyll-H), 7.49 (d, 1 H),
methyl-amino}-4,5,6,7-7.37 (dd, 1 H), S).* tetra hydro-indazol-111)-6.74 (s, 1 H), 5.16 acetic

acid-5.10 (m

15

20

- ,2.63- 2.49 (m, 2H). 2.10
Wlon?a’wh(;)e;ﬁg'igo (s,2H), 2.67 Kt (s,3H) 2.63- 2 (m P)CT/EPZI}OQIOSM'??

- 54 -

1o a solution of methanesulfonic acid 2-((R}-4-benzyloxycarbonylamino-4,5,6,7-
tetrahydroindazol-1-yi)-ethyl ester (850 mg, 2.16 mmol) in dimethy! sulfoxide (20 ml.)
was added sodium cyanide (540 mg, 10.8 mmol). The mixture was stirred at 55 °C
for 4 hours. After cooling, the mixture was poured into water, and the agueous laysr
was exiracted with ethyl acetate (20 mL x 4). The combined organic layers were
dried over sodium sulfate, filtered and concentrated in vacuo. The residue was
purified by flash column chromatography (10% methanol in dichioromethane) to
afford [(R)-1-{2-cyano-ethyl}-4,5,6,7-tetrahydro-1H-indazol-4-yil-carbamic acid
benzyl ester (600 mg, 85%) as a white solid. MS calcd. for CrabagNsO2 324, obsd.
(ESI™) [(M+H)"] 325.

3={{R)-4-Benzyloxycarbonylamino-4,5,6,7-tetrahydro-indazol-1-yi)-propionic
acid methyl ester (O(VIl

A solution of {(R)-1-(2-cyano-ethyl}-4,5.6,7-tetrahydro-1H-indazol-4-yl]-carbamic acid
benzyl ester (700 mg, 1.96 mmol} in 2M solution of hydrogen chloride in methanol
{60 mL) was stirred at room temperature for 32 hours. The pH of the reaction mixture
was then adjusted to 7.5-8 with solid sodium bicarbonate, and resulting mixture was
concentrated in vacuo. To the residue was added dichloromethane. Filiration and

concentration gave (R)-3-(4-benzyloxycarbonyl-amino-4,5,8,7 -tetrahydro-indazol-1-



HY -2.00 (m, 1 H), 01.89-1.75(m, 2 H), 1.75- 1.64 (m, 1H) WO
2010/006914PCT/EP2009/058477 - 83 - 6-6a ((R)-4-([5-Bromo-6-(2- chloro-4-fluoro-phenoxy)-
pyridine-3-sulfonyll- methyl-amino)-4,5,6,7- tetrahydro-indazol-1-y1)- 8.60 (d, 1 H), 8.55 (d, 1 H), 7.42
(m,1H),7.21 %T 1 H‘? 7.07 (m, 1 H), 6.74 (s, 1H), 5.16 (t, 1 1573 0 AO acetic acid I:Q, 4.76 (s, 2 H),
0 268 (s,%’ ?}iﬁwg 4%944 PCT/EP2009/658477

-55-

yl)-propionic acid methyl ester (770 mg, 99%) as a yellow solid. MS calcd. for
CraHasN304 357, obsd. (ESIT) [(M+H)"] 358.

3-((R)-4-Amino-4,5,8,7 tetrahydro-indazol-1-yl}-propionic acid methyl ester (ill)

A solution of 3-({R}-4-benzyloxycarbonyl-amino-4,5,6,7-tetrahydro-indazol-1-vi)-
propionic acid methyl ester {150 mg, 0.42 mmol) in methanol was hydrogenated over
10% pailadium on carbon (30 mg) under atmospheric pressure at room temperature
for 3 hours, The reaction mixture was filtered and the filirate was concentrated in

10 vacuo to give 3-((R)-4-amino-4,5,8,7-tetrahydro-indazol-1-yl)-propionic acid methy!
ester (93 mg, 99%) as a yellow oil, MS calcd. for Cy1H1yN3O, 223, obsd. (ESI™)
[((M+H)"] 224.

3-{4-Amino-4,5,6,7tetrahydro-indazol-1-yi)-propionic acid methyl ester was obtained
15 starting with racemic (4-benzyloxycarbonylaminc-4,5,6,7 tetrahydro-indazoi-1-yi)-
acetic acid ethyl ester, in a method analogous to the one described for 3-((R})-4-

Amino-4,5,6,7tetrahydro-indazol-1-yl)-propionic acid methyl ester.

Preparation Of 4-fluore-3-methyl-benzenesulfony! chioride

4-Fiuoro-3-methyl-phenylamine (10 g, 79.2 mmol) was mixed with trifiuoroacetic acid
(100 mL) in a 250 mL flask. After the mixture was cooled to 0 °C. concentrated
hydrochioric acid (10 mL) was added slowly, followed by addition of a solution of
sodium nitrite (6.95 g, 100.67 mmol) in water (5 mL) dropwise over 20 minutes at

25 0 °C. The mixiure was stirred for another 10 minutes, and then poured into a stirred

mixture of acetic acid (120 mL.), sulfurous acid (0.94 N aqueous sulfur dioxide



(s, 2 H), 2.05-1.67 (m, 4 H) 6-7a((R)-44[5-Bromo-6-(2,4- 8.60 (d, 1 H),8.55 557
difluoro-phenoxy)-pyridine- (d, 1 H), 7.42 -3-sulfonyll-methyl-aminol-7.35 (m, 1 H), 7.22 .a
4,5,6,7-tetrahydro-indazol- 1-4)-acetic acid -7.15 (m, 1 H), 7.07 (t, 1 H), 6.74 (s, 1 H), 5.17 -

WO 2010/006944 PCT/EP20UG9/058477
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solution, 120 mL), copper(li) chicride (13.6 g, 79.9 mmol} and coppér(!} chioride (100
mg) at G °C. The resulting mixiure was allowed to warm to room temperature and
stirred for 15 hours, and then poured into water (200 mL). The agueous laver was
extracted with ethyl aceiate {100 mbL = 3). The combined organic laysrs were dried

5 over sodium sulfate and concentrated in vacuo. The residue was purified by column
chromatography (20% ethyl acetate in petroleum ether) to afford 4-fluoro-3-methyi-
penzenesulfonyt chloride (5.2 g, 31.2%) (reference: Chemey, R.J. ef al., J. Med.
Chem. 46 (2003) 1811). "H NMR {400 MHz, CDCis) & ppm 7.96-7.90 (m, 2 H),
7.284-7.229 (m, 1 H), 242 (d, = 1.6 Hz, 3 H}.

10
The following examples were prepared in an analogous manner as described for 4-
fiuoro-3-methyl-benzenesulfonyl chioride starting from commercially available
substituted phenyl amines.
Starting amine Suifonyt chioride "H NMR (400 MHz, CDClsy & ppm
4-Fluoro-3- 8.35-8.37 (d, J=6.0 Mz, 1 H), 8.29-8.33 (m, 1
4-Fluoro-3- rifluoromethyl- Hy, 7.50-7.54 (t, J= 6.0 Hz, 1 H)
rifiucromethylphenyiamine  benezensulfonyl chloride
3-Fluoro-5- 8.15(s, 1 H}, 7.97-7.80(d, J=4.0Hz, 1H),
3-Fluoro-5- triflucromsthyl- 7.74-7.76 (d, J=4.0Hz, 1 H)
frifiuoromethylphenviamine  benezensuifonyl chloride
15

PART ll: PREPARATION OF COMPOUNDS OF INTEREST

EXAMPLE -1
20 {UR)-4-[4-(2-Chioro-phenoxy)-benzenesulfonviamino}-4,5.6 7-tetrahvdro-

indazol-1-yit-acetic acid ethvi ester




% -.....-% (i0 IWr 5.11(m,1H),475 1 (s,2H),268(s,3 H) 2.49 - 2.62 (m, 2 H), 2.09 - 2.00
(m, 1 H),

WO 2010/006944 PCT/EPZ009/658477
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A solution of dimethyl-pyridin-4-yl-amine (122 mg, 1.00 mmol) in tetrahydrofuran (2
ml.) was added dropwise to a sclution of 3-((R)-4-amino-4,5,8,7-tetranydro-indazol-
1-yh)-acetic acid ethyl ester (112 mg, 0.5 mmol) and 4-(2-chloro-phenoxy)-
benzenesuifonyl chloride (364 mg, 0.60 mmol} in tetrahydrofuran (2 mL). The

5 reaction mixture was stirred at room temperature overnight, and then concentrated.
The residue was purified by column chromatography (gradient elution, 0-5%
methanol in dichloromethane) to afford {(R)-4-{4-(2-chioro-phenoxy)-
benzenesulfonylamino}-4,5,6,7-tetrahydro-indazol-1 -yi}-acetic acid ethyl sster (167
mg, 68%) as a white soiid. MS caicd. for CosHsCIN3OsS 489, obsd (ESI™) [(M+H)]

16 480.

EXAMPLES 1-2 to 1-6

X~—=Ar,
rs
W A,

o

= e

7Oy L]

ot
m=0,1; n=1, 2

The following examples 1-2 1o 1-6 were prepared in an analogous manner as
15 described for example 1-1 using 3-((R)-4-amino-4,5,6,7-tetrahydro-indazol-1-yl)-

acetic acid ethyl ester or 3<(4-amino-4,5,6,7-tetrahydro-indazol-1-yl}-acetic acid ethyl

ester or 3-((R)-4-amino-4,5,6,7-tetrahydro-indazol-1-yl)-propionic acid methyi ester

and the appropriate commercially available substituted benzenesulfonyl chiorides
|

Example MS (ESl+,

MNo. Systematic Name M+H) Struciure

12 [(R}-4-(Biphenyl-4-suifonyiaminag )- 446G Q
4,56, 7-tetrahydro-indazoi-1-yl}-

acetic acid ethyl ester




1.89-1.76 (m,2 H),1.75-1.63(m, 1H) 6-8a ((R)-4-([5-Bromo-6-(3-8.57 (dd, 2 H), 1555
ch(oro-phenoxy)-pyridine- 3-surfonylFmethyl-aminol- 7.46 (t, 1 H), 7.36 - 7.31 (m, 2 H), 7.18 i 1110

WO 2010/006944 PCT/EP2009/658477

1-3 [4-(4-Phenoxy- 456

benzenesutfonylamino 4,5 6,7- O‘@
tetrahydro-indazol-1-yll-acetic acid Q
athyt ester Y%

-4 {4-[3(5-Methyl-[1,3 4loxadiazol-2- 448
yi-benzenesulfonylamino}-4,5,6,7-
! tefrahydro-indazol-1-yi-acetic acid
| ethyl ester

1-5 [4-(3-Fhenoxy- 455
benzenesulfonylamino)4,5,6 7~ o, QO

tetrahydro-indazol-{-yil-acetic acid S D

ethyl ester
Y S >

1-6 3-[4-(Biphenyl-4-sulfonylamino)- 440 Q
4.,5,8,7-tetrahydro-indazol-1-yi]-
propionic acic methyl ester Q
o}

EXAMPLE 1-ta
{{R)-4-[4-{2-Chioro-ghenoxy)-benzenesulfonvlaminol-4.5.6,7 -tetrahvdro-

5 indazol-1-yB-acetic acid




4,5,6,7-tetrahydro-indazol- (d, 1 H), 6.79 (s, 1 el 1-yl)-acetic acid H), 5.18 -5.12 (m, 1H), 4.83 (s,

2H), 2.67(s,3H),2.62 -2.49(m,2H), 2.10-2.02(m,1 HO

WO 2016/006944 PCT/EP2009/058477

To a solution of {(R)-4-[4-(2-chicro-phenoxy)-benzenssulfonylamine]-4,5,6,7-
tetrahydro-indazol-1-yi}-acetic acid ethyl ester (example 1-1) (167 mg, 0.34 mmol) in
tetrahydrofuran (3 mL) was added 1N sodium hydroxide (3 mL}. The reaction mixiure
5 was stimed at room temperature for 2 hours, and then exiracted with diethyi ether (10

mL). The organic layer was discarded. The agqueous layer was acidified with
concentrated hydrochloric acid to pH 4 and stirred with diethyi ether (3 mL) and
petroleum ether {9 mL) at room temperature for 2 hours. The resuliing mixture was
filtered through a glass funnel to afford {(R}-4-[4-(2-chloro-phenoxy)-

10 benzenesulfonylamino}-4,5,8,7-tetrahydro-indazol-1-yl}-acetic acid (124 mg, 79%) as
a white powder. "H NMR (400 MHz, CD:0D) & ppm 7.94 (d, 2 H), 7.60 (g, 1 H), 7.43
(m, 1H),7.26(m, 2H),7.07 (d, 2 H), 8.70 (s, 1 H), 4.80 (s, 2 H), 4.37 (1, 1 H), 2.60-
2.48 (m, 2 H), 1.94-1.75 (m, 4 H). M8 cald. (calculated) for C,1HzeCIN2OsS 461, obsd.
{observed) (ESI) [(M+H)] 462.

15

EXAMPLES 1-2a to 1-6a

X—Ar,
;
W AT
NS
O]
/4
l

N,
N
O
?—{—J ]n n=i, 2

0
The following examples 1-2a to 1-6a were prepared in an analogous manner as
described for example 1-1a from the corresponding esters 1-2 to 1-6.

20



H), 1.90 - 1.76 (m,

2 H),1.74-1.64 (m,

8.56573 chloro-2-fluoro-phenoxy)- (d. 1 H), 7.44-

1H) 6-9al ((R)-4-{[5-Bromo-6-(4- 8.61 (d, 1 H),

WO 2016/606944 PCT/EP2009/058477
- 60 -
L MS
Example | Systematic "H NMR (400 MHz, (ESI+,
NG. Name CDL0D) & ppm RA+H) Swucture
1-2a [(R)-4-(Biphenyl- | 8.04 (d, J=7.83 Hz, 1 412
4d-sulfonylamino)- | H} 7.94 {dd, J=23.92, Q
4,567 2.65 Hz, 3H) 7.77 (d,
tetrahydro- J=7.83Hz, 2H)7.52 Q
indazol-1-yi}- (td, J=7.64, 1.89 Hz,
acetic acid 2 M)y 7.45 (dd, J=7.83, O*S\
1.77 Hz, 1 H)6.69 (d, o o
J=2.53 Hz, 1 H)4.76
(s, 2 H) 4.28 (¢, //—@
J=6.82 Hz, 1 H)2.32 .
-248(m,2H)1.82 N
(s.,1H) 168 (d, HO\H)
J=4.04Hz, 2 H) 1.51 &
{s, 1 H)
1-3a {4-(4-FPhenoxy- 7.93{d,2H), 749 (L 428 s
benzenesulfonyl | 2H), 7.27 ({, 1 H),
amino)}-4,5,67- 6.70 (s, 1 H). 4.80 (s, v
tetrahydro- 2H), 4.36 (t, 1H), Oeg
indazoi-1-yi}- 2.61-2.45(m, 2 H), o
acefic acid 1.96-1.75(m, 4 H)
HO. -
b
1-da {4-[3-(5-Methyi- | 8.57 (t, J=152 Hz, 1 418
[1,3 d4Joxadiazol- | H), 8.34 - 8.30 (m, 1 Qro
2-y1)- H), 8.19 - 8.14 (m, 1 % o
' benzenesulfonyl | M), 7.84 (t, J=7.83 W o N
amino}-4,56,7- | Hz, 1 H), 675 (5,1 | /_@
i tetrahydro- H), 479 (s, 2 H), 4.45 | 4
indazol1-yf}- (s, 1 H), 2.67 (s, 3 H), Ny
acetic acid 2.61 - 247 (m, 2 H), Hew)
2.00 ~1.90 {m, 1 H),
1.88 - 1.69 (m, 3 H) ¢
1-5a [4-(3-Phenoxy- | 7.68-7.65 (m, 1 H), 428
benzenesulfonyl | 7.59 (3, J=7.96 Hz, 1
amino)-4,5,6,7- H), 746-7.39(m, 3
tetrahydro- H) 7.31-7.25 (M, 1 Qo
indazol-1-yt}- HY, 7.19 (t, J=7 45 O\\S
acetic acid Hz, 1 H), 7.07 (dd, 2 o
H), 6.62 (dd, 2 H),
4.76 {s,2 M), 433 (t, i
1H), 2.60 - 2.38 (m, Ny
2H), 1.98-1.86 (m, ko\ﬂ)
1H), 1.87-161{m,
3H) o




pyridine-3-sulfonyll- 7.30 (m, 3 H), 6.77 1. methyl-amino}-4,5,6,7- (s, 1 H), 5.18- o
tetrahydro-indazol-1-y1)- 5.11 (m, 1 H), 4.84  acetic acid (s, 2 H), 2.67 (s, 3 -Th H), 2.63 - 2.48 (m,
2H),2.10-2.01

WO 2000/006944 PCT/EP2Z009/058477
-61 -
1-6a 3-[4-(Biphenyl-d- | 7.99 (d, 2 H), 7.86 (d, | 426
sulfonytamino) | 2H), 7.72 (d, 2 H),
4,5,8,7- 749 (1.2 H), 7.42 (1,
tetrahydro- 1H), 867 {5, 1H) Osg 5
indazok-1-yij- 4.37 (1, 1 H), 415 mo©
propionic ackd 2 M), 275 (1 2 H), —i
2.72-2.52(m,2 1), N e
1.98 - 1.88 (m, 1 H),
1.83-1.68(m, 3 H)
MY T

EXAMPLE 2-1
{4-I5-Bromo-6-{4-chloro-phenoxy)-nyridine-3-sulfonyiaminel-4.5.6.7-tefrahvdro-

5  indazol-1-vil-acetic acid ethvl ester

14-(5-Brome-6-chloro-pyridine-3-sulfonylamino)-4,5,6,7 -tetrahydro-indazol-1-
yij-acetic acid ethyi ester

NTW

0 Br
0
N
\/Oj])

O
10 Starting with 3-(4-amino-4,5,8,7-tetrahydro-indazol-1-yl)-acetic acid ethyl ester and
5-bromo-6-chloro-pyridine-3-sulfony! chloride, and using the methed described for
example 1-1, [4-(5-bromo-6-chloro-pyridine-3-sulfonylamino)-4,5,8,7-tetrahydro-
indazol-1-yli-acetic acid ethyl ester was prepared. MS calcd. for C1gH1sBrCINJO4S
476, obsd (ESI) [((M+H)" 477.
i5



N (m1lH),188-H 1.76(m,2H),1.74 -1.63(m,1H)0 WO
2010/006944PCT/EP200910541477 - 84 - 6-10a ((R)-4-([5-Bromo-6-(4- chloro-3-fluoro-phenoxy)-
pyridine-3-sulfonyll- methyl-am ino}-4,5,6,7- tetrahydro-indazol-1-y1)- acetic acid 8.58 (d, 2 H), 7.58 (t,
1H),7.28 (dd, 1 H), 7.10 gd, 1H),6.79 (s, 1 H), 5.18 -5.12 (m, 1 H), 481(s 2H) 2.67 (s, 3 H), 2.64 -
573, .c. 2. 43/%%? B2 10 PCT/EP2009/058477

S6D -

{4-[5-Bromo-6-{4-chloro-phenoxy)-pyridine-3-sulfonylamine]4,5,6,7 -tetrahydro-
indazol-1-yl}-acetic acid sthyl ester

~_-0
r
The mixture of [4-(5-Bromo-6-chloro-pyridine-3-sulforiylamino -4, 5,6, 7-tetrahydro-

5 indazol-1-yl]-acetic acid ethyl ester (50 mg, 0.10 mmol), sodium hydride (60%
dispersed in mineral oil, 20 mg, 0.50 mmol) and 4-chlorophenoi (0.4 mL., 3.79 mmol)
in N, N-dimethylformamide (1.5 ml.) was heated in 2 microwave oven at 100 °C for
15 minutes, then acidified with acetic acid to pH 5, fillered through a glass funnel and
purified by preparative HPLC to afford {4-[5-bromo-6-(4-chloro- phenoxy)-pyridine-3-

10 sulfonytamino]-4,5,6,7-tetrahydro-indazoi-1-yi}-acetic acid ethyl ester (30 mg, 52.6%)
as a white powder. MS calcd for Cz2HzBrCINGOsS 548, obsd (ESI™) [(M+H)'): 569,

EXAMPLES 2-2 to 2-12

m=0 1; n=1, 2
15 The following examples 2-2 to 2-12 were prepared in an analogous manner as
described for example 2-1 using 3-((R)-4-amino-4,5,6,7 -tetrahydro-indazol-1-y!)-
acetic acid ethy! ester or 3-(4-aminc-4,5,6,7-tetrahydro-indazol-1-yl)-acetic acid ethyl
ester, or 3-((R)-4-amino-4,5,6,7-tetrahydro-indazol-1-yl)-propionic acid methyl ester,
S-bromo-8-chloro-pyridine-3-sulfonyt chioride and the appropriate commercially
20 available substituted phenols {Ar;OH).



-202(m,1H), 190-1.76(m, 2 H),1.69(q, 1H) 6-11 a. ((R)-4-([5-Bromo-6-(4- 8.54 (dd, 2
H).563 <, ,) \z z isopropyl-phenoxy)- 7.34 (d, 2 H), 7.11 pyridine-3-sulfonyl]- (d, 2 H), 6.76 (s, 1
methyl-amino}-4,5,6,7- H), 5.17 - 5.11 (m, tetrahydro-indazol-1-y1)- 1 H), 4.80 (s, 2 H),

WO 2010/006944 PCT/EP2009/M38477
63 -
MS
Example (ESI+,
No. Systematic Name M+H) Struchure
22 {4-{5-Bromo-6-(4-fluoro- 553

phenoxy)-pyridine-3-
sulfonytamino]-4,5,6,7-
tetrahydro-indazol- 1-yl}-acetic
acid ethyl ester

2-3 {4-[5-Bromo-6-{3-chioro- 569 Br o
phenoxy)-pyridine-3- y
suffonylamino}4,5,6,7- W, Q
tetrahydro-indazol-1-yf-acetic s e

acid ethyi ester HN

2-4 {4-[5-Bromo-6-(4-cyano- 560 By o
phenoxy)-pyridine-3- 2 \O\::N

suffonylaminol-4,5,6,7- o, e

tetrahyydro-indazol-1-vi}-acetic s

/
N

2-5 {4-15-Bromo-6-(4- 613 B o o

methanesulfonyl-phenoxy)- VAR O\s"\
pyridine-3-sulfonviamino}-4.5 6,7~ o, ta N
tetrahydro-indazol-1-yl}-acetic )

FQ
M.

N
\/O\fH
o
2-6 [4-(5-Bromao-G-p-tolyioxy- 54¢ br

pyridine-3-sulfonylamino)-4,5 .6 7- P
tetrahydro-indazol-1-yll-acetic A e 'N ©\
acid ethyl ester HN’S\\D

7




acetic acid 3.03-292(m,1 H),2.67(s,3H), 263-249(m,2 H),2.10-2.02(m, 1H),1.89-
1.76 (m, 2 H), 1.74-1.64 (m, 1H), 1.30 (d, 6 H) 6-12a((R)-4-([5-Bromo-6-(4- 8.57 (d, 1 H), 8.54539
fluoro-phenoxy)-pyridine- (s, 1 H), 723 (m, 4

WG 2010/0606944 PCT/EP2009/058477
64 -
2-7 {4-[5-Bromo-8-{4-trifluoromethyl- 803
phenoxy)-pyridine-3-
sulfonylaminol4 5 8, 7. O daon bl F
tetrahydro-indazol-1-yi}-acetic N S-o FF

acid ethy! esfer PR

sulfonylaminol-4 5,6,7-
tetrahydro-indazol-1-yl}-acetic
acid ethyi ester

58 H{R)Y-4-p-Bromo-6-{4chioro- 569 B
phenoxy)-pyridine-3- Van \Q ol
o] s N

28 {{ R)-4-[5-Bromo-B-{2-chloro- 569 Br o
phenoxy}-pyridine-3- y
sulfonytaming}4 ,5.6,7- \N
tetrahydro-indazol-i-yi}-acetic 0, /== ol
acid ethyl ester S

HN O
a0
N\
N
\VOWH
o
{4-{5-Bromo-5-{3 .4-difiuoro- 571
phenoxy}-pyridine-3-
sulfonylaminel-4,5,6,7- Bl o
tefrahydro-indazol-1-yl}-acetic 2 B
2-10 acid ethyt ester o Ja N
s F
N ©




3-sulfonyll-methyl-amino}- H), 6.73 (s, 1 H), 4,5,6,7-tetrahydro-indazol- 5.15 (t, 1 H),4.72 1-yl)-acetic
acid (s, 2 H), 2.68 (s, 3 H), 2.57(s,2H), 2.04-1.67 (m, 4 H) , 6-13a((R)-4-([5-Bromo-6-(4- 8.53 (d, 1
H), 8.49569 fluoro-2-methoxy- (d, 1 H), 7.19 (dd, phenoxy)-pyridine-3- 1 H), 6.95 (dd, 1

sulfonylkmet&y{l}-gﬂ%g}g

5

10

15

), 6.75 (td, 1 H), 4,5,6,7-tetrahydro-indazol- 6.671(5 1H),5.14
PCT/EPZ0

o H 5.
Y044 G9/O38L77

w65 -

2-11 3-{(R}-4-i5-Bromo-6-{2-chloro- 569

Br
phenoxy}-pyridine-3- BN
sulfonvlaminol]-4,5,6,7- S, L EN :@
tetrahydro-indazol-1-yi-propionic N c
acid methyi ester : O

/ o]

PED) TR A B-Bromo-b-{4-chioro: 569 E
phenoxyk-pyridine-3- N Oy
sulfonylaminoi-4,5,6,7- QAn L
tetrahydro-indazol-1-yii-propicnic Ry =

acit methyt ester

EXAMPLE 2-1a
{4 15-Bromo-G-ld-chioro-ghenoxy)-nyridine-3-sulfonviaminol-4.5,8,7 -tetrahvdro-

indazol-1-vi}-aceiic acid

Starting with {4-[5-bromo-6-(4-chloro-phenoxy)-pyridine-3-sulfonylamino]-4,5,6,7 -
tetrahydro-indazol-1-yl}-acetic acid ethy! ester , and using the method described for
example 1-1a, {4-[5-bromo-6-(4-chloro-phenoxy-pyridine-3-sulfonylaminol-4,5,6,7-
tetrahydro-indazol-1-yl}-acetic acid (10 mg, 52.7%) was obtained as a white solid. 'H
NMR (400 MHz, CD:0D) dppm 8,49 (t, 2 H), 7.44 (dd, 4 H), 6.88 (s, 1 H), 4.41 (1, 1
H), 4.19 (s, 2 H), 2.78-2.57 {m, 2 H), 2.03-1.71 {m, 4 H). MS cald. for
Ca0H1sBrCINsGsS 540, obsd. (ESIT) [((M+H)T] 541.



1-yl)-acetic acid - 5.08 (m, 1 H), 4.76 (s,2H),3.75 (s,3H),2.66(s,3"' H),2.63-2.49 (m, 2H),
2.10-2.01 (m,1H),1.90- 1.76(m,2H),1.75 -1.64(m,1H) WO
2010/006944PCT/EP2009/058477 - 85 - 6-142((R)-4-([5-Bmmo-6-(4- cyano-phenoxy)-pyridine-

3-sulfonyllimethyl-amino)- 8.60 (dd, 2 H),

WO 2010006944 PCT/EPIBGS/058477

- 66 -

EXAMPLES 2-2a to 2-12a
Br
"]

HCr
HN’% N/ OAr,
O N

N\
o N
WJHH n=1, 2

o

The following examples 2-2a to 2-12a were prepared in an analogous mannear as

described for example 1-1a from the corresponding esters 2-2 to 2-12.

A

7.24(d J=1.77 Hz,

1H), 7.11 (d,
J=6.06 Hz, 1 H),
545 (s, 1 H) 4.76
(d, 2 H), 4.50 -
4,41 {m, 1 H), 2.59
- 2.4% (m, 2 H),
1.99-1.89 (m, 1

H), 1.87 - 1.69 (m,

3 H)

"M NMR (400 MS
Example MHz, CD:0D) & (ESH,
No. Systematic Name ppm M+H) Structure
2-2a {4-{5-Bromo-5-{4- 850(s,2H), 7.24 525 Br
fluoro-phenoxy - - 716 {m, 4 H), O‘@‘F
pyridine-3- 6.90 (s, 1 H), 4.80 7
sulfonylaminol4 5,6,7- | (s, 2 H), 4.42 (t, 1 o, S
teirahydro-indazol-1- Hj, 2.63 - 2.44(m, o8,
yll-acetic acid 2H), 1.99-1.89 HY O
{m, 1 H}, 1.87 -
1.69 (m, 3H) N/
Y
o
2-3a {4-[5-Bromo-6-(3- 855(d, J=152Hz, | 541
chloro-phenoxy)- 1H), 841 (d,
pyridine-3- J=1.01 Hz, 1 H),
sulfonylamino]-4,5,6,7- | 7.39 {t, /=8.08 Hz,
tetrahydro-indazol-1- 2H), 7.294{c¢,
vi}-acetic acid J=8.34 Hz, 1 H),




1.89 - 1.77 (in,

7.87 (d,2H),7.44 (d,2H),6.71 (s, 1 546 4,5,6,7-tetrahydro-indazok H), 5.18 - 5.11(in, O

1-yD-acetic acid 1 H), 4.67 (s, 2H), 'i. 269(s,3H),2.64 -249(m,2H) 2.09-2.00(m,1 H),
WO 2010/606944 PCT/EP2BG9/058477
-67 -

2-48 {4-[5-Bromo-6-(4- 1878 (t, ZH]), 8.55- 532 B
cyano-phenoxy)- 7.42 (dd, 4 H), a O\©\$:N
pyridine-3- 6.92 (s, 1 H), 4.80 o, Juse
sulfonylamino}4 .5,6.7- | {3, 2 M), 446 (1, 1 W
tetrahydro-indazol-1- H}, 2.58-2.52 (m, 2
yl-acetic acid H), 2.05-1.74 {m, 4 7

H) i
H.
Y

2-5a {4-[5-Bromo-6-(4- 856 (d, 2 H), 8.06 585 Bl o
methanesulfonyl- (d,2H),749(d, 2 7 ‘@agu
phenoxy)-pyridine-3- | H), 6.90 (s, 1 H), o, pae M S
sulfonytamino}4,5.6.7- | 4.77 (s, 2 H), 445 o
tetrahydro-indazol-1- | (s, TH), 317 (s, 3
yir-acetic acid CH), 2,54 (d, 2 H), N

1.98-1.90 (m, 1 N
H), 1.88 - 1.71 (m, O
3H) o

2-Ba {4-(5-Bromo-6-p- 848 (s,1H), 8.45 521 Br
tolyloxy-pyridine-3- {s, TH), 808 (3,1 e
sulfonylamino)- H), 7.24 {dd, 4 H), E ;‘\E \©\
4,5,6,7-tetrahydro- 6.90 (s, 1 H), 4.79 i
indazol-1-yil-acetic {s,2H),442(s,1
acid H), 2.8 (g, 2 H), W ]

237 (s, 3H), 2.04- o o
1.72 (m, 4 H)
HO

2-7a {4-15-Bromo-6-(4- 8.55 (s, 2H},7.79 575 i
triflucromethyl- (d,2 M}, 7.43 (d, 2 y°
phenoxy)-pyridne-3- | M), 6.86 (3, 1 H), B A A F
sulfonylamino}4,5,.6,7- 1 4.71 (s, 2 H), 4.43 T I
tetrahydro-indazol-1- {s,1H} 2.57-2.51 p
yl}-acetic acid {m, 2 H), 2.00-1.76 N

(m, 4 H) S
b

2-8a {(R)-4-[5-Bromo-6-(4- | 8.49 (1, 2 H), 7.44 541 Bl 4
chloro-phenoxy)- (dd, 4 H), 6.88 (s, 77 @CI
pyridine-3- 1 H), 441 (1, 1 ) o e N
sulfonytaminol-4,5,6 7- | 4, 79 (s, 2 H} 279 5.
tetrahydro-indazol-1- 2.57 {m, 2 Hj, NOoO
yi-acetic acid 2.03-1.71 (m, 4 H) r@

o)
o)




2H),1.76-1.65 (m,1H) EXAMPLE 7-1 (R 4- 16- 4-Chloro- henox -5-iso ro 1- ridine-3-sul on leth
-amino 4,5,6,7-tetrahydro-indazol-1-y1)-acetic acid ethyl ester CI \-0)r 5
UR)-4-([6-(4-Chloro-phenoxy)-5-isopropenyl-pyridine-3-sulfonyl]methyl-

amino}-4,5,6,7- tetrag}/
‘Witdro- -phenoxy)-pyridine-3-sulfonyli-methyl- 10

((R)-4-{[5-brod 28104

dro-indazol-1-y1)-acetic acid ethyl ester Starting with

PCT/EP2009/058477

amino}-4,5,6,7-tetrahydro-indazol-1-y1)-acetic acid ethyl ester and isopropenyl-boric acid, and using
the method described for example 3-1, ((R)-4-{[6-@E¢eh(oro-phenoxy)-
l-amino}-4,5,6,7-tetrahydro-indazol-1-y1)- acetic acid ethyl

5-isopropenyl-pyridine-3- sulfonvll meth

ester (42 m 9793%)
[(M+H)+] 545. WO
((R)-44[6-(4-Chloro;
hydro-indagzoll -y1)-

ol-1-y1)-acetic acid
reaction m

to 10 afforﬁi
4.5.6,7-tet

((R)-44]

g

5%‘8 %€a

6-(4-chloro-phenoxy):

A% cmz@%ob

Fﬂﬂmmy)ﬁﬁiisﬁﬁwpyhpyrﬂmne-&aulf
aﬁ?é”ﬂéyﬁ’iﬂd’@%ml’ﬁeste
((R)-4-([6-(4-chloro-pheifsis j%tisoprope
ethyl ester (42 mg,
palladium on carbon (6 mg) under atmao
xture wds filtered through a gl

a7

2if BIAsshlutidrvtof

ety pyritiidhs-s
D 7. mmql)nla m
hé@e newla‘re

659%0

ahydro-indazol-1-y1)-acetic aeifl ethyl ester (22.4 mgq,

ohﬁ* I@l@océld 5for C

<Fnyl] methyl-arnino}-

ethanol
for 2.5 hours at

ted over 10%
rgo

mperature. The

l nd the filtrate was puritied by preparative H
1pyr|d|ne -3- sulfonyli-ﬂéthyl amino}

53%) as a white solid. MS cald

P6H29CIN405S 544, obsd. (ESI+)

7
1 b~5‘,6,%-tetrahydro

AIAIfonyI] methylamino}
vas hydroge

-indaz

PLC

for

Ir6-(4-Chloro-phenc

C26H31CIN405S 546 b5 SHAy [(MW%%%?(”EXABAP@@? 1

BB g - rwri

hydro-indazol-1 -y1{lsaestiaasids £6 N 0

((R)-44[6-(4<ctidro-ph

1-y1)-acetic acid et M}é‘g‘fé? #3hd using |

eroRpsoprop)

iy

S{Hon% 1

felin@8-sulfg
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yEBYT
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UM-4-f

methyl-amino}- 15 4,5,6.7-tetra
0 Starting with

nyl]-methylamino}-4,5,6,7-tetrahydro-in

dazol-

for examp
((R)-4-([6-(4-chloroiphenoxy)-5-isoprop %\(
(t, J=5.68 Hz 1 H
2 74 -2.58 (m, 2 S
H), 2,06 — 1.95 (m,
H), 1.86 (d, —
J=5.05 Hz, 2 H), N
1.71 {dd, 4=13.89, |
6.82 Hz, 1 H) ”GjH
o
2-11a | 3-{(R)-4-[5-Bromo-6- | 850 (d, 2H), 7.53 555 Br
(2-chloro-phenoxy)- (t, 1 H), 7.40 (m, 1 7~
pyridine-3- H), 7.31 (m, 2H), o Ik D
sulfonylaminel-4 5,6,7- | 6.82 (s, 1 H), 4.40 N G
tetrahydro-indazol-1- | {s,1 H), 416 (5,2 °
yl}-propionic aci! H), 2.60 (m, 4 H), r@
1.90-1.66 (m, 4 H) Non
e
2-12a | 3-{{R)-4-5-Bromc-6- | 6.4 (1, 2 H), 7.46- 555 B
{(4-chiore-phenoxy)- 7.19 (dd, 4 H), it
pyridine-3- 6.88 (s, 1 H), 4.38 SN \CL
suifonylaminol4,5.6,7- | (t, 1 H), 4.20 (s, 2 MY “
tetrahydro-indazoi-1- H), 2.60 (m, 4 H}, //-@
yi}-propionic acid 1.93-1.71 {m, &4 H) N
L
o)
EXAMPLE 3-1

{4-16-(4-Chioro-phenoxy)-5-methvi-pyridine-3-sulfonyvlaminol-4.5,6.7-

5 ietrahydro-indazol-1-vi}-acetic acid ethvl ester




WO 201010069=14PCT/EP2009/058477 - 87 -
sulfonstmethyl-amino}-4,5,6,7-tetrahydro-indazol-1-y1)-acetic acid (16 mg, 75%) was obtained as a
white solid. 1H NMR (400 MHz, CD30D) 5 ppm 8.43 (d, 1 H), 8.12 (d, 1 H), 7,477.17 (dd, 4 H), 6.56 (s,
1H),513(.1 O% 4781$:1 2 H), 3,50 (m. 1 H), 2.65 (s, 3 H), 2.57 (s, 2 H), 2.04-1.67 (m, 4 H), 1.41, (t,
6 H). MS cald” for8¥94%457CIN405S 518, obsd. (ESI+) [(M-4-1-1)4] 519. EXKEBY S5 6 4-Chloro-
henox 5- 1-meth -c clo ro Iridine-3-sulfon methyl-amino}-4,5,6,7-tetrahydro.4ndazol-1-y1)-acetic acid
ethyl ester 10 To a solution of -69 -
((R)-4-0-bromo-6-(4-chloro-phenoxy)-pyridine-3-sulfonyll-methylamino}-4,5,6,7-tetrahydro-indazol-1-y 1
)-acetic acid ethyl ester (87.6 mg, 0.15 mmol) in tetra d mL) was added a solution of
diazomethane in diethyl ether (1M, 8 mL ) slowly ab r gpn atmosphere, followed by
palladium acetate (5 15 mg). After the mixture wag' stirred for 10 minutes, a second portion of
palladium acetate (5 mg) was added and theaﬁrj was stirred for 20 minutes, followed by the
addition of a second portion of a solution of a’i@ thane in diethyl ether (1M, 5 mL). After being
stirred at O C for 2 hours under an argbrrg sphere, the reaction mixture was quenched by the
addition of a few drops of acetic acid, filteked through a 20 glass funnel and concentrated in vacuo.

[0)
T R s A B 3 A8 MR SRR, AR SRS R i Big e hane) 1o
methyl- cyclomﬁﬁmwﬁﬁmrﬁeﬁ;ﬂ%nmgﬁﬁm@ﬁm&? Dohd, 5,6 7B tetrahyohepadatek 1-y1)-acetic

acid ethyl es 1Y I Ao
E R e i

f(R)-44[6-(4-CHOFTBRERIIS RESH THERVEE e Oy N idhEvRdiifdRiboronic acid (12
methyl-aminahgt,b, 652 tetrallydriv:indazelilyfoaeatitaeid 5 rﬁ Staringmedin a2 microwave

((R)-4-{meth ( h rlfluoro ,
benzenesulfg)gnéy%1 %tq}%} ﬁlgé/é%;boﬁ “)ﬁe)éro Ndazol- g% Bce?lc? \ég%de r§/IOf Cé?h%ﬁa'ﬂsm& the method
described forexdHigerecipdate was ﬂiteued through a glass funnel to afford {4-[6-(4-chloro-

((R)-4-{methydanihmetindeyalonremyd s5s mvﬁwm%ys& bwwﬁﬁ-agfw%@é%q}mﬁ%%ée%éetfahydfO !
ndazol -1- y- acé cid (41 m 55.6%) was obtained as a white solid MHz, CD30D) 5

ppm 8.44%(d, &K ﬂ@%ﬁ?ri Y942 P) 8GR PSS, opid fes, fsstﬁzﬁﬂﬁ}ﬁ%lﬂ(s 2 H), 2.63
(s, 3 H), 2.57obmd 2(ES 2 DBHEBE 6054 H), 1.49 (s, 3 H), 0.95-0.88 (m, 4 H). MS cald. for
C25H27CIN405S 530, obsd. (ESL+) [(M+H)+] 531. EXAMPLE 9-1
UR)-4-113-Chloro-4-(2-chloro-phenoxy)-benzenesulfonyll-methyl-amino).-4 5 6 7- 15
tetrahydro-indazol-1-y1)-acetic acid ethyl estd¢,*&MPLE 3-1a

{(R)-4-[(3-Chiarmed4lupiareenrenssyt VhaminelhRdhyrietiadyargigdazol-1-yl).-acetic acid

/ - -
eyl esigy VQ Z03000R0E LG P03z 77 - 00
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o
e
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-

O

Starting with {4-[6-{4-chloro-phenoxy)-5-methyl-pyridine-3-sulfonylamino]-4,5,6,7-
tetrahydro-indazol-1-yl}-acetic acid ethyl ester, and using the method described for
example 1-1a, {4-[6-(4-chloro-phenoxy}-5-methyi-pyridine-3-sulfonylamino]-4,5,6,7-
20 tetrahy-dro-indazol-1-yl}-acetic acid (10 mg, 36%) was obtained as a white solid. *H
NMR (400 MHz, CD3OD) 8 ppm 8.38 (s, 1 H), 8.09 (s, 1 M), 7.40 {(dd, 4 H). 6.81 (s, 1



Cl \-oyri To a solution of
[(R)-4-(3-chloro-4-fluoro-benzenesulfonylamino)-4,5,6,7-tetrahydroindazol-1-yli-acetic acid ethyl ester
(150 mg, 0.36 mmol, prepared as described in example 4-1, 1st step) in acetonitrile (10 mL) was
added methy‘w’ id § mg, 1.1 5 mmol) and potassium carbonate (151 mqg, 1.1 rprqo%. The reaction
mixture was s §r%é€3%a/1 {{-65%%& for 5 hours, then cooled to room temperature a?n#fﬁf@f’gd/eﬂ’ﬁ [’Jgh a glass
funnel. The filtrate was evaporated under reduced pressure and purified by column chromatography
(gradient elution, 0-10% methanol in dichloromethar?é))“to afford
{(R)-44(3-chlpro-4- éu o-benzenesulfonyl)- e?/l- ing]-4,5,6,7-tetrahydro- 10 indazol-1-y1}-acetic
it ettt esths (128 g 2oRve) 28 By QIR aBhee AT Eng ok EaroAeiNa6as 45, G0 Esre)
[(M+H)+]: 430:2UR)AN{3s6 HD60 b4 -¢RIBFOJoklent)Xylenzenesulfonyl]-methyl-amino}-4,5,6,7-
tetrahydro-indazoi-1-y1)-acetic acid ethyl ester ci
{(R)-4-[(3-Chloro-4-fluoro-benzenesulfonyl)-met
ethyl ester (24 mg, 0.058 mmol), sodium hydrfe ddfsparsed in mineral oil, 11.6 mg) and
4-chlorophengl-{8-52rnenQ 4hanbe)) woramissalvettinNAhRimeiny kormamiged MHdaddier being
heated in a méi\é% {(:)70 at 100 C for 15 minutes, the resulting mixture was acidified with acetic
acid to pH 5, and-ittered-tirough a glass funnel. The precipitate was purified by preparative HPLC
WO 2010/006944PCT/EP2009/058477 - 90 - to affo O~
((R)-4-{[3-chIoro-4-(2-chIoro-phenoxy)-benzenesyI@\eino}-
4,5,6,7-tetrahydro-indazol-1-y1)-acetic acid ethy}-&ster(24 mg,”77%) as a white powder. MS cald. for
C24H25CI2N305S 537, obsd. (ESI+) [(M+H)+]:J538. SEXAMPLES 9-2 to 9-42 R2 R3 s 00Ar, m=0, 1;
n=1, 2 The following examples 9-2 to 9-424Wgfe prepared in an analogous manner as described for
example 8-1 using 34(R)-4-amino-4,5,6,7-tetrabydro-indazol-1-y1)- acetic acid ethyl ester, and the
appropriate commercially available orsg}eéared 10 fluoro-substituted benzenesulfonyl chlorides XXXIII
and substituted phenols (Ar30OH). Systematic Name ((R)-4-{[3-Chloro-4-(3-chloro-phenoxy)-
benzenesulfon g-meth l-amino)-4,5,6,7- tetrahydro-indazol-1-yl)-acetic acid ethyl ester
((R)-4-{[3-Ch’i’b¥ -'H’E'&iléﬁlg‘f“é@ BRSO B EHOEHREERERATRAR -ariionyasnpl-4.5.6.7-
tetrahydro-intEzohidyt)-adetiol deidl etbyliestsd (84@ra0d WARHIA4 RGT P04 77 -91- 9-4
ol e R R SR RAY SRS bR & Fro) uncer 30
tetrahydro-indazol-1-y1)-acetic acid e ester

psiin a 50 mL parr at room temperature for 3 hours. The mixture was filtered through

amino]-4,5,6,7-tetrahydroindazol-1-y1}-acetic acid

a glass funnel. The filirate was concentrated in vacuo and then purified by
preparative HPLC to afford {4-{6-(4-fluoro-phenoxy) -pyridine-3-sulfonylamino]-
4,5,8,7-tetrahydro-indazol-1-yl}-acetic acid (5 mg, 30%) as a white sofid. "H NMR

15 (400 MHz, CD30OD) 6 ppm 8.62 (d, 1 H), 8.28 (dd, 1 H}, 7.20 {m, 5 H), 8.87 (s, 1 H),
4.79 (s, 2H), 442 (m, 1 H), 2.57 (m, 2 H), 2.01-1.72 (m, 4 H). MS cald. for
CaoH1oFN4O5S 448, obsd. (ESI™) [(M+H)'] 447.

EXAMPLE 5-1
20 {{R)4-[3-Chloro-4-(2-chloro-phenoxy}-benzenesulfonviamino-4,5.6,7 -
fetrahvdro-indarol-1-vit-acetic acid ethvl ester




538 * 11 ...", 9-5 ((R)-4-{[4-(4-Chloro-phenon/)-3- trffluoromethyl-benzenesulfonyl]-methylamino}-4,5,6
, 7-tetrahydro-indazol-1-y1)- acetic acid ethyl ester 572 1r 40 "-N-1))0 NQ 0 110 9-6
((R)-4-{[3-Chloro-4-(2,4-dichloro- phenoxy)-benzenesulfonyl]-methyl-
aminol-4,5,6,7-tetrahydro-indazol-1-y1)- acetic acid ethyl ester 1 572 011i..IToONCI . 1!9-7
((R)-44[4-(4-%ﬁ-’§m "Biténont)-3-chloro- be nzenesulfon ylpmethyl-am in8 &4 BPgH§2/058477
tetrahydro-indazol-1-y1)-acetic acid ethyl ester 560 a 0 40 ..,.0 9-8

-71 -

[(R}-4-[(3-Chloro-4-fluoro-benzenesulfonylamino)-4,5,6,7 detrahydro-indazoi-1-
vil-acetic acid athyl ester
Cl

10
N0 )/Z_/N

0
5 [(R)-4-{{3-chloro-4-flucro-benzenesulfonylamino}-4,5,6,7-tetrahydro-indazoi-1-yl}-
acetic acid ethyl ester was prepared by a method analogous to example 1-1, starting
with 3-({R)-4-amino-4,5,6,7-tetrahydro-indazol-1-yl)-acetic acid ethyl ester and 3-
chloro-4-fluoro-benzene-sulfonyl chioride. MS cald. for Ci7H1sCIFN20,S 415, obsd
(ESI) [(M+H)"] 418.

{{R)4-[3-Chloro-4-{2-chloro-phenoxy)-benzenesulfonylamino1-4,5,6,7-
tetrahydro-indazol-1-yl}-acetic acid ethy! ester
Cl

\/Obj/m

o]

A mixture of [(R)-4-[(3-chioro-4-fluoro-benzenesulfonylamino)-4,5,6,7-tetrahydro-
15 indazol-1-yll-acetic acid ethyl ester {24.0 mg, 0.058 mmo!}, sodium hydride (60%



((R)-4-{[2-Chloro-4-(2/4-dichloro- phenoxy)-benzenesulfonyl]-methyl-
amino}-4,5,6,7-tetrahydro-indazol-1-y1)- acetic acid ethyl ester 1 1572 1'C 04100 *-.."0 0 Is cl 9-9
((R)-4-([2-Chloro-4-(2-chloro-4-fluoro- phenoxy)-benzenesulfonyl)-metlyi- am
ino}-4,5,6,7-tetrahydro-indazol-1-y1)- acetic acid ethyl ester 556 ONiNci. 11 WO
2010/1)0694¥OCH1P5Y9/058477 - 94 - 9-22 ((R)-4-([3-Chloro-4-(2,5-diff oG 2009/058477
phenoxy)-benzenesulfonyl]-methylamino)-45,6 ,7-tetrahydro-indazol-1-y1)- acetic acid ethyl ester 540
-T2

dispersed in mineral oil, 11.6 mg, 0.29 mmol) and 2-chiorophenol (51.9 mg, 0.40

mmol) in N, N-dimethylformamide (2 ml.) was heated in a microwave oven at 150 °C

for 40 minutes. The resulling mixiure was acidified with 0. 1N hydrochloric agid fo pH

5 and extracted with ethyl acetate. The organic layer was washed with brine, dried

5 over sodium sulfate, and concentrated in vacuo and purified by colurn

chromatography {gradient elution, 0-5% methanol in dichloromethane) to afford {(R)-

4-[3-chioro-4-(2-chioro-phenoxy)-benzenesulfonylamino]-4,5,6,7-tetrahydro-indazol-

1-yl}-acetic acid ethyl ester (26.0 mg, 46.4%), MS cald. for CasHaaCiaNaOsS 523,

obsd. (ESI™) [(M+H)"] 524.

10
EXAMPLES 5-2 fo 5-7
R2

5
-5
HIY O OAr,

N ]
o

L Jn

O
m=8, 1; n=1, 2

The following examples 5-2 to 5-7 were prepared in an analogous manner as
described for example 5-1 using 3-((R)-4-amino-4,5,8,7-tetrahydro-indazol-1-yl)-

15 acetic acid ethyl ester or 3-(4-amino-4.5,6,7-tetrahydro-indazol-1-yl)-acetic acid ethyl
ester, or 3-((R}-4-amino-4,5,6,7-tetrahydro-indazol-1-yl}-propionic acid methyl ester,
appropriate commercially availabie or prepared substituted benzenesulfony!
chlorides XXXHI and substituted phenols (ArsOH).

ethyl asier

MS
Exampie (ESH+,
No. Sysiematic Name M+H) Structure
5-2 {4-[4-(3-Chloro-phenoxy) 490
benzenasulfonylaminol4 5 6,7« LT
tetrahydro-indazol-1-yl}-acetic acid . i b
5.




000a00MP/9-23 ((R)-4-([4-(4-Bromo-phenoxy)-3-chloro- benzenesulfonyli-methyl-amino)-4,5,6,7-
tetrahydro-indazol-1-y1)-acetic acid ethylester 582 \--- 0" S140 Br --- NA 1110
9-24((R)-4-([3-Chloro-4-(3-chloro-4-fluoro- phenoxy)-benzenesulfonyll-methyl-
amino}-4,5,6,7-tetrahydro-indazol-1-y1)- acetic acid ethyl ester 556 ----0F 0it0is CI 0 II" 11, 9-25
((R)-4-{[3-Chib2 A% éthanesulfonyl- phenoxy)-benzenesulfonyl]-methyPCT/EP2609/058477
amino}-4,5,6.7-tetrahydro-indazol-1-y1)- acetic acid ethyl ester 582 0 .- 0

=73 -

5-3 {4-[4-{4-Chioro-phenoxy)- 490
benzenesulfonylaminc]-4,5.6,7- OA@‘CQ
tetrahydro-indazol-1-yl}-acetic acikd Q/
ethyl ester 5

o
N
\/G\n)
o]

5-4 [4-(3-Phenoxy-5-trifluoromethyl- 524 r
benzenesulfonylamino)-4,5,6,7- F
tetrahydro-indazol-1-yi-acetic acid Q
ethyi ester o, ©

H ’ \\O
i
N\
N
\/OWT)
Q
5-5 {{R)-4-[2-Chioro-4-{2-chioro- . 825
| phenoxy}-benzenesulfonylamino}- |
4.,5,8,7-tetrahydro-indazol-1-yi}- ' o o
acetic acid ethyl ester 9 Kj/ D
v
R o
: Q
S
O)J
5-6 {{R)-4-[2-Chioro-5-fluoro-4-{4-fluoro- 526
phenoxy}-benzenesulfonylaminol-
4.5 8,7-tetrahydro-indazol-1-yi}- e o
acetic acid ethyi ester o II @\
[\
H?J/S\\O F F
9
1 N
| \./0?},/N
o

57 3-{{R}-4-[3-Chioro-4-(2-chioro- 525 |
phenoxy)-benzenasulfonyviaminol- o
4,5.6,7-tetrahydro-indazol-1-yl}- g D
propicnic acid methyi ester “N’S“o c




| 9-26 | ((R)-4-[(3-Chloro-4-o-tolyloxy- benzenesulfonyl)-methyl-amino}-4,5,6.7-
tetrahydro-indazol-1-y1}-acetic acid ethyl ester 518 -0....- 0 0 0 41140 , 9-27
((R)-4-{[4-(4-Acetylamino-phenoxy)-3- chloro-benzenesulfonyll-methyl-amino}-
4,5,6,7-tetrahydro-indazol-1-y0-acetic acid ethyl ester 561 | CI --- 40 NH McS% CD 111 WO
2010/00694&%%%‘}/‘@#9%@6@/058477 - 95 - 9-28 ((R)-4{[3-Chloro-4-(4-trifluorom Ethiyi58+77
phenoxy)-benzenesulfonylFmethylamino}-4,5,6,7-tetrahydro-indazol-1-y1)- acetic acid ethyl ester 588
. 0INOFIit()9-29 ? - A

EXAMPLE 5-1a
{{R)-4-[3-Chloro-4-(2-chloro-phenoxy-benzenesuifonviamingl-4.5.6.7 -

tetrahvdro-indazol-1-vil-acetic acid

5 Starting with {(R)-4-{3-chloro-4-{2-chloro-phenoxy)-benzenesulfonylamino]-4,5,6,7-
tetrahydro-indazol-1-yl}-acetic acid ethyi ester, and using the method described for
example 1-1a, {{R)}-4-[3-chloro-4-(2-chloro-phenoxy)-benzenesulfonyl- aminol-
4.,5,6,7tetra-hydro-indazoi-1-yi}-acetic acid (12.0 mg, 50.8 %) was obtained as a
white solid. "TH NMR (400 MHz, CD;0D) & ppm 8.08 (s, 1 H), 7.81 (d, 1 H), 7.62 (d, 1

10 M), 746, 1 H), 7.32 (1, 1H), 7.23(d, 1 H), 6.88 (d, TH), 6.77 (s, 1 H), 4.79 (s, 2 H),
4,40 (s, 1 H), 2.55 (d, 2 H), 1.77-1.96 (m, 4 H). MS cald. for C1H19CIaN3CsS 495,
obsd. (ESI™) [(M+H)" 496.

EXAMPLES 5-2a to 5-Ta

15
The following examples 5-2a to 5-7a were prepared in an analogous manner as

described for example 1-1a from the corresponding esters 5-2 to 5-7.

20



((R)-4-([2-Chloro-5-fluoro-4(4-fluoro-

phenoxy)-benzenesulfonyll-methylaminot-4,5,6,7-tetrahydro-indazol-1-y1)- acetic acid ethyl ester 540
F if N R)QIlO F es;) API 9-30 ((R)-4-{[5-Chloro-2-fluoro-4(4-fluoro-
phenoxy)- benzenesulfonyl] methylamino}-4,5,6,7-tetrahydro-indazol-1-y1)- acetic acid ethyl ester 540

.00 CRY@FMYUEH% 1111 9-31, I ((R)-4-(3-Chlorod-(4-methoxy-phehioky 584 158477
benzenesulfonylpmethyl amino}-4,5,6,7- ; tetrahydro-indazol-1-y1)-acetic acid ethyl! 1 ester |
Clo =73
‘H NMR (400 MHz, MS
Example | Systematic CD30D) 5 ppm (ESI+,
No. Name M+H) | Struciure
5-2a {4-[4~(3-Chicro- 7.94 (d, J=8.84 Hz, 2 462
phenoxy)- HY, 743 (8, J=8.08 Hz, 0““@
benzenesulfonyl | 1 H), 7.25 (dd, J=7.71, Q g
amino}-4.,5,8,7- 1.84 Hz, 1 H), 719 - O,
istrahydro- 7.16 (m, 3H)7.05 (dd, g o
intlazol-1-yi}- J=T 07,126 Hz, 1 H),
acetic acid 481 (s,2 H),2.60- 7
2.43 {m, 2 H), 1.99 - M
1.90 (m, 1H), 1.85- HO\IH
1.67 (m, 3H)
Q
5-3a {4-[4<(4-Chioro- | 7.92(d, =884 Hz 2 462
phenoxy)- Hy, 744 (d, J=8.84 Hz, O-@-C*
benzenesulfonyl HY 7.13 (dd, Q
aminol-4,5,6,7- J=12.88,8.84 Hz, 4 O,
tetrahydro- H), 667 (3, 1H)Y, 477 %
indazol-1-yi}- (s, 2H), 4.35(, 1 H),
acetic acid 261-2.42{m, 2H), /AR
2.00-1.88 (m,1H), My
1.84 - 1.76 (m, 2 H), HO\H
1.76 - 1.68 (m, 1 H) 1
5-4a {4-{3-Phenoxy-5- | 7.88 (s, 1 H), 7.63 (s, 4986 " .
trifiuoromethyl- 1HLT754-745(m, 3 F
benzenesuifonyl | H)}, 7.29(t 1H), 7.19- a5 Q
amino 4,567~ 7.09{m, 2H), 6.73 (s, o, fu=s O
tetrahydro- H), 436 (s, 1 H}, u S
indazol-1-yi}- 2.66-2.38(m, 2H),
acetic acid 1.99-157{m 4 H) =
Mg
HO\K
[}
5-5a {R)-4-2-Chioro- | 8.121(d, 1 H), 760 (¢, | 496
4-(2-chloro- HY, 746 (1, 1 H),
phenoxy)- 7.33(m, 2H), 712 (s,
benzenssulfonyl | 1 H), 7.058 (s, 1 H),
aminol4,5,6,7- | 6.96(d, 1 H), 4.83 (s, ﬂ_gb
tetrahydro- H), 4.36 (s, 1 H), o N © b
indazol-1-yf}- 255 (m, 2 H), 2.05 (s, }j 4 o
acetic acid H),1.78 (s, 3 H) °

1.

10



i0,) *1401 ' 9-32 1 | ((R)-4-([3-Chloro-4-(2,4-difluoro-
phenoxy)-benzenesulfonyll-methylamino)-4,5,6,7-tetrahydro-indazol-1-y0O- acetic acid ethyl esterF 540
| 0 iF "tt SO40 --N-% =='0 al | 9-33 | ((R)-4-([3-Chloro-4-(2,6-difluoro-

phenoty)- benzenesulfonylbmethyl amino}-4,5,6,7-tetrahydro-indazol-1-y1)-. acetic acid ethyl ester 11.i
540,11 0--"H0246* W0 2010/006944PCT/EP2000/058477 -97 - FCT/EP2009038477 ExAMPLE
9-la ((R) -4- f[3 -Chloro-4-(2-chloro-phenoxy)-benzenesulfonyll-methyl-aminol-4,5,6,7-
tetrahydro-indazol-1-y1)-acetic acid 0 - 76~

56a f(R)y-4-2-Chloro- | 8.03 (d, 1 H), 7.24 (m, | 498
A-flucro-4-(4- 4H), 712 {m, 2 H),
fluoro-phenoxyy | 4.45 (d, 2 H), 2.58 (m,
benzenesuifonyl H), 2.01 (3,1 H),
aminol-4.567- | 1.78 (m, 3 H) ng
tetrahydro- a{i@ °
indazol-1-yl}- 3 ’
acetic acid F
5-Ta 3-{{R})-4-[3- 7.80(q, 1 H), 7.61 (g, 1 510
Chloro-4-(2- H), 7.45 (m, m) 733 1
chioro-phenoxy)- | (m, 1 H), 7.23 (g, 1 H), /éj/c‘
benzenesulfonyt | 6.88 (¢, J=8.8Hz, 1 H), B CID
aminol4 567~ | 6.78 (s, 1 H), 4.37 (& Y
tetrahydro- J=10.4,1 H), 4.21 {m, e
indazol-1-yl- H), 2.81 (t, J=13.2, 3 /jij
propionic acid H), 2.58-2.70 {m, 2 H),
2.06-1.71 (m, 4 H) »
0
EXAMPLE 6-1

5 {{R)-4-{[5-Bromo-6-(4-chioro-phenoxyi-pyridine-3-sulfonyil-methvi-amino}-

4.5.6, 7 detrahvdro-indazol-1-vii-acetic acid ethv! ester

\/O)//N
G
{(R)4-{(5-Bromo-g-chloro-pyridine-3-sulfonyl)-methyl-amino]-4,5,6,7-

10 tetrahydro-indazol-1-yl}-acetic acid ethyl ester



50 Starting with ((R)-4-{[3-chloro-4-(2-chloro-phenoxy)-benzenesulfonyl]-methyl-am no}-
4,5,6,7-tetrahydro-indazol-1-y1)-acetic acid ethyl ester, and using the method described for example
1-1a, ((R)-4-([3-chloro-4- (2 -chloro-phenoxy)-
benzenesulfon meth -amino}-4.5,6,7-tetrahydro-indazol-1-y1)-acetic acid %39 mg 10 52.6%) was
obtained as é"’ E"&‘(‘Jﬁ “1H NMR (400 MHz, CD30D) 6 ppm 8.07 (d, 1 H}CF/8B8208°15¢4777 60 (d, 1
H), 7.44 (t, 1 H), T32 (t, 1 H), 7.24 (d, 1 H), 6.89 (d, 1 H), WO 2010/006944PCT/EP2009/058477 - 98
-6.77 (s, 1 H), 5.09 (d, 1 H), 4.83 (s, 2 H), 2.64 (d,3’H), 2.55 (s, 2 H).2.05 (d, 1 H). 1.67-1.89 (m, 3 H).
MS cald. for C22H21012N305S 509, obsd. (ESI+) [(M+H)+] 510. EXAMPLES 9-2a to 9-42a The
following examples 9-2a to 9-42a were prepared in an analogfous manner as described for example
1-1 a from the corresponding esters 9-2 to 9-42. WO 201 44PCT/EP2009/058477 - 99 - 9-4a
((R)-4-{[2-Chioro-4-(4-chloro- phenoxy)-benzenesulfon(gd ethyl-amino}-4,5,6,7-
tetrahydro-indazol-1-y1)- acetic acid 8.09 (d, 1 H), 7‘.‘4314&10 (d,2H),7.20 (s, 1 H), 7.16 - 7.05 (m, 3 H),
7.00 (d, 1 H), 4.96 -4.89 (m, 1 H), 4.80 - 4.69 (m% 20 2.68(s, 3 H), 2.59 -

N

\\.407}’}\2
O

To a solution of [(R}-4-(5-bromo-8-chloro-pyridine-3-sulfonyiamino}-4,5,8,7-

tetranydro-indazol-1-vl]-acetic acid ethyl ester (prepared as described above in

example 2-1, 1% step) (740 mg, 1.55 mmol) in acetonitrile (15 mL) was added methyl
5 iodide (655 mg, 4.65 mmol) and potassium carbonate (641 mg, 4.65 mmol}. The

reaction mixture was stirred at 85 °C for 5 hours, then cooled to room temperature

and filtered through a glass funnel. The filirate was concentrated in vacuo and the

residue was purified by column chromatography (gradient elution, 0-10% methanot in

dichloromethane) io afford {(R)-4-{{5-bromo-8-chloro-pyridine-3-sulfonyl)-methyi-

10 amino}-4.5,6,7-tetrahydro-indazol-1-yl}-acetic acid ethyl ester {680 mg, 89%) as a
yeliow solid. Ms cald. for Cy7Hz0BrCIN,O4S 490, obsd. (ESI) [(M+H)] 491.
{{R)-4-{[5-Bromo-6-{4-chloro-phenoxy)-pyridine-3-sulfonyll-methyi-amino}-
4,5,6,7-tetrahydro-indazol-1-yl}-acetic acid ethyl ester

15 ©
The mixture of {(R)-4-[(5-Bromo-6-chloro-pyridine-3-sulfonyl}-methyl-aminol-4,5,6,7-
tetrahydro-indazol-1-yl}-acetic acid ethyl ester (80 mg, 0.16 mmol), sodium hydride
(60% dispersed in mineral oil, 40 mg) and 4-chiorophenol {315 mg, 2.45 mmol) in
N, N-dirmethylformamide (2 mL) was heated in a microwave oven at 100 °C for 15
20  minutes, and then acidified with C.1N hydrochioric acid to pH 5. The precipitate was
filtered through & giass funnel and purified by preparative HPLC to afford ((R)-4-{I5-



2.47 (m, 2 H), 2.09 -

10

2.00 (M, 1 H), 1.94 - HO 1.83 (m,

WO 2010/006944 PCT/EP2009/058477

- 78 -

bromo-6-(4-chloro-phenoxy)-pyridine-3-sulfonyl]-methyi-amino}-4,5,6,7 -tetrahydro-
indazol-1-yl)-acetic acid ethyl ester (70 mg, 75%) as a white powder. MS cald. for
CosHasBrCINGDsS 582, obsd. (ESIT) [(M+HYT: 583,

EXAMPLES 6-2 to 6-14

~ e
N’ﬁ N,/ OAry
O N
RS
n

L Jm
O
m=0 ,1; n=1, 2

The following examples 6-2 to 8-14 were prepared in an anaiogous manner as
described for example 6-1 using 3-((R)-4-amino-4,5,8,7-tetrahydro-indazol-1-yl)-
acetic acid ethyl ester, 5-bromo-6-chloro-pyridine-3-sulfonyl chioride and the
appropriate commercially avaiiable substituied phenols (ArsOH).

MS
Example (ESi+,
No. Systematic Name M+H) Structure
6-2 { R)-4-{[5-Bromo-6-{2-chloro-phenoxy)- 583 7
pyridine-3-sulfonyll-meihyl-amino}- o OD
4.5,6,7-tetrahydro-indazol-1-yl)-acetic N
acid ethyt ester ethyl ester %
O
N\
N
.
OW,J
6-3 {(R)-4-{[5-Bromo-6-(3,5-dichloro- 817
phenoxy)-pyridine-3-sulfonyi]-methyl- il o
amino}-4,5 6,7-tetrahydro-indazol-1- . P O\Q
vl)-acetic acid sthyl ester SR L
Y% :
\,m}’)
| &
| B4 {( R}-4-{[6-Broma-6-(2 4-dichloro- 617 , @
phenoxy)-pyridine-3-sulfonytl-methyl- 2 0@
amino’-4,5,6,7-tetrahydro-indazol-1- gt b c
vl}-acetic acid ethyl ester \,_325\\0
W | -
Seeo, [
O)J




1 H), 1.80 - 1.65 (m, 0 2H)

WO 2010/006944

- 79.

9-5a ((R)-44[4-(4-Chloro- 7.53 - 7.49 (m, 2 H), 544

PCT/EP2009/058477

6-b {{ R}-4-~{[5-Bromo-6-(2 5-dichioro- 617
phenoxy)-pyridine-3-sutfonyll-methyl-
amino}-4,5.5,7 tetrahydro-indazol-1-
vi}-acetic acid ethy! ester

N"‘I'M-

6-6 {{R)-4-{I5>-Bromo-6-{2-chlora-4-fluoro- 601 Br “
phenoxy)-pyridine-3-sulfonyl-methyl- 3 0\@\
amina}-4,5,6,7-tetrahydro-indazol-1- \C’\\S SN i
yi}-acetic acid ethyl ester S

N\/ |
o
Z[,J

6-7 ((R)-4-{15-Bromo-6-(2,4-difiuoro- 585 r |
phenoxy}-pyridine-3-sulfonylj-methyi- # O@\
amino}-4,5,6 7-tetrahydro-indazal-1- SN F
vi)-acetic acid ethyl ester Y

N |
\,—D)'JN

6-8 {(R}-4-{{5-Bromo-6-(3-chloro-phanoxy)- 583 O
pyridine-3-sutfonyli-methyl-amino}- - Q
4,5,8,7-tefrahydro-indazol-1-yl)-acetic Cot ="
acid ethyl ester N o

S-C
Y

6-9 {(R}-4-{{5-Bromo-6-(4-chloro-2-fluaro- 601 §
phenoxy)-pyridine-3-sulfonyl}-methyl- Y C“@\G
amino}-4,5,6,7-tetrahydro-indazol-1- o Q&
yi)-acetic acid ethyl ester -y

W
\/G\n)




phenoxy)-3-trilluoromethyl- 7.21 - 7.16 (m, 3 H), F benzenesulfonyg-methyl- 6.58 (s, 1 H), 5.14-
am ino}-4,5,6,7-tetrahydro- 5.09 (m, 1 H), 4.84

WO 2010/006%44 PCT/EP2009/058477

-RG-

B-10 ((R)-4-{{5-Bromo-6-(4-chloro-3-fluoro- | 6071
phenoxy)-pyridine-3-sulfonyij-methyl-
aminaj-4,5.6,7-tetrahydro-indazol-1-
vij-acetic acid ethyt ester

6-11 {{(R)-4-{[5-Bromo-6-{4-isopropyi- 591
phenoxy)-pyridine-3-sulfonyl]-methyi-
amino}-4,5,6,7-tetrahydro-indazol-1-
vij-acetic acid ethyl ester

6-12 ((R)-4-{[5-Bromo-6-(4-fluoro-phanoxy i 567 Br
pyridine-3-sutfonyll-methyl-amino}- /@/O\Q

4.5,6,7-tetrahydro-indazol-1-y }-acetic W oAy F

acid ethyl ester

6-13 ((R)-4-{i5-Bromo-6-{4-fluoro-2- 567 &
methoxy-phenoxy)-pyridine-3-sulfonyt]- N C’D
methyl-amino}-4,5,6 7-tetrahydro- ___‘j\s S F
indazol-1-yi)-acetic acid ethyl ester % 7

\/orj\l
(o]

6-14 ((R)-4-{]5-Bromo-6-(4-cyano-phenoxy)- 574 ’
pyridine-3-sulfonyll-methyi-amino}- & .
4.5,9,7-tefrahydro-indazol-1-yl)-acetic O\\S M «
acid ethyl ester R S

N\/ |
M

EXAMPELE 6-15
{RY-4-{i5-Bromo-6-{4-chloro-phenoxy)-oyridine-3-sulfonvil-methvl-aming}-

4.5.6, 7-teirahvdro-indazol-1-vii-acetic acid




* indazol-1-y1l)-acetic acid (s, 2 H), 2.65 (s, 3 H).2.62-247(m,2 7 H), 2.09-2.02 (m, 1

WO 2010/006944 PCT/EP2809/058477

Starting with ((R)-4-{[5-bromo-6-(4-chioro-phenoxy)-pyridine-3-suffonyl]-methyi-
amino}-4,5,6,7tetrahydro-indazol-1-yl)-acetic acid ethyl ester, and using the method
described for example 1-1a, ((R)-4-{{5-bromo-6-(4-chloro-phenoxy)-pyridine-3-

5 sulfonyll-methyl-amino}-4,5,6,7-tetrahydro-indazoi-1-yi)-acetic acid (50 mg, 75%)
was obtained as a white solid. "H NMR (400 MHz, CDs0D) 8 ppm 8.54 (g, 2 H),
7.47-7.18(m, 4 H), 6.75 (s, 1 H), 513 (g, 1 H), 4.81 (5, 2 H), 265 (s, 3 H), 2.55 (m, 2
H), 2.06-1.85 (m, 4 H). MS cald. for Co;HxBrCIN,OsS 554, obsd. (ESIT) [(M+H)"] 555.

10 EXAMPLES 8-2z to 8-14a
Br

~ C”) o
N-—% \ S OAr,
0 N
/
N
N

o
Mn n=1, 2

O

The foliowing examples 6-2a to 6-14a were prepared in an anaiogous manner as
described for example 1-1a from the corresponding esters 6-2 to 6-14.

"M NMR (400 MS
Example MHz, CD,0D) & (ESH,
No. Systematic Name ppm M-+H) Structure
6-2a {(R)-4-{[5-Broma-6-(2- 858(s,1H), 850 | 555

chioro-phenoxy)-pyricine- | (s, 1 H), 7.54 (d, 1
3-sulfonyij-methyl-amina}- | H), 742 {4, 1 H),
4.5,6,7-tetrahydro-indazol- | 7.35-7.31 (m, 2 H),

1-yl}-acetic ack 6.71(s, 1 H), 5.12 \_(N_%f{‘gl
(d, 1 H), 4.82 (s, 2 e =e Nb
M), 2.64 (s, 3 H), . ©

=]

254 {m, 2 H),
2.05-1.82 (m, 4 H)




H), 1.90 - 1.67 (m, 3 HO H)

dichloro-phenoxy)-(dd, 1 H), 7.68 (t, 1

9-6a ((R)-4-{[3-Chloro-4-(2,4-8.09 (d, 1 H), 7.83 544

WO 2010/006944 PCT/EP2R09/058477
SRY .
B-3a {((R1-4-{I5-Bromo-6-(3.5- | 8.60 (¢, 2 H), 7.42 589
dichlore-phenoxy)- (tL1H),7.31{, 2 ' .
nyridine-3-sulfonyi}- H), 682 (m, TH), e
methyl-aminot-4,5.6,7- 514 (1,1 H), 2.68 % e M \Q
tetrahydro-indazol-1-vi)- {s,3H),257 (s, 2 Sy ]
acetic acid H), 2.05-1.67 (m, 4 ;
H) Y |
HO,
r
G-4a ((R)-4~{[5-Bromo-6-(2,4- 8.61(d 1H) 854 589
dichloro-phenoxy)- (d,1H),7.64 (d, 1 ,
pyridine-3-suffonyil- Hy, 7.49-7.44 (m, i
methyl-amino}-4,5 6,7- 1HY, 7.38(d, 1 H), A “ "
tetrahydro-indazol-1-yl}- 6.72 (s, 1T H)5.1G- ~e% "
acetic acid 517 {m, 1 H), 4.84 N
(s, 2 H),2.66 (s, 3 &
H)}2.83-2.48 (m, Ho
2H}) 210~ 2.01 L/
(m, 1 H), 1.90 -
1.75(m,2H), 1,75
~1.84{m, 1H)
6-5a {(R)-4-{J5-Bromo-6-{(2,5- | 8.61(c, 1H), 8.55 589
dichloro-phenoxy)- (d,1H) 7.56 (d, 1 ! g
pyridine-3-sulfonyl}- H), 7.49(d, 1 H), A O
methyi-amino}-4,5,6,7- 7.37 {dg, 1 H), Y I
tetrahydro-indazol-1-yi}- 6.74 (s, 1 H), 5.16 i 5
acetic acid -840 {m, 1 H), -
4.80 (s, 2 H), 2.67 '8
(s, 3H),2.63- o
2.49 (m, 2 H), 2.10 7;)
-2.00 (m, 1H), i
1.89-175(m, 2

H), 1.75 - 1.64 (m,
1 H)




benzenesulfonyll-methyl-H), 7.48 - 7.42 (m, 1

indazol-1-y1)-acetic acid6.99 (d, 1 H), 6.54

amino}-4,5,6,7-tetrahydro-H), 7.23 (d, 1 H),

WO 2010/006944 PCT/EP2009/038477
&3 -
6-8a {(R)-4-{I5-Bromo-6-(2- B.50 (d, t H), 8.55 573
chioro-4-fluoro-phenoxy)- | {d, 1 H), 7.42 (m, 1 |
pyridine-3-sulfony]- H), 7.21 {m, 1 H),
methylk-amine}-4,5,6,7- 7.07{m, 1H), 674 o £ 3 .
airahydro-indazol-1-yi ) (s, TH}, 5186 ( 1 \N,“s\\ "
acetic acid H), 4.76 (5, 2 HJ, i
268 (s,3 H), 2.54 O]
(s, 2 H), 2.05-1.67 e,
(my, 4 H) ZJ
6-7a {{(R)-4-{5>-Bromo-6-(2 4- 8.60 {d, 1 H), 8.55 557
diffuoro-phenoxy)-pyridine- | {d, 1 H), 742 - .
J-sulfonyik-methyl-amino}- | 7.35 {m, 1 H), 7.22 ' D\Q
4,56 7-tetrahydro-indazol- | - 7.15 (m, 1 H), % 7 .
1-yl}-acetic acid 707 {1, 1H),6.74 ~
(s, 1 H), 517~ i°
5.11{m,1H),4.75 '
{s,2H),268(s,3 HQ)
H) 249 - 262 (m, &
2H),2.09-2.00
(m, 1 H),
189-176(m, 2
H), 1.75 - 1.63 (m,
1TH)
§-8a {((Ry-4-{f{5-Bromo-6-(3- 8.57 (dd, 2 H}, 566 o
chioro-phenoxy)-pyridine- | 7.46 (t, 1 H), 7.36 - 2 Q
i 3-sulfonyvi}-methyl-aminod- | 7.31 (m, 2H), 7.18 R
i 4.5.8,7-tetrahydro-ingazol- | {d, 1 H),6.79 (s, 1 jS\ o
1-yl}-acetic acid H), 5.18-5.12 (m, —y o
1H), 4.83(s, 2 Hj, /
2.67 (3,3 H), 2.62 /T_Q
~2.49 {m, 2 H), "y
2.10-2.02(m, 1 Hof
H), 1.80 - 1.76 (m,
2 o]
H), 1.74 - 1.64 (m,
1 H)
6-9a ((R)-4-{[6-Brome-6-(4- 8.61{d, 1 H), 8.56 573 i
chioro-2-lucro-phenoxy)- {d, 1 H), 744 - o
pyridine-3-sulfonyi)- 7.30 {m,3H),6.77 ' a
methyl-amino}-4,5.8,7- (s, 1H), 518~ o ==/ B
tetrahydro-indazoi-1-yl}- 541{m,1H) 484 5__{%0
acetic acid {s,2H) 267(s 3 %
H), 2.63 - 2.48 (m, ,,—Q
2H}Y 210-2.01 N
{m, 1 H),1.88- HOT])
176 (m,2H), 1.74
-1.83(m, 1H) ©




lik (s, 1H),5.00(, 1 H), 4.82 (m, 2 H), 2.65 (s, 3 H), 2.58 -

WO 2010/006944 PCT/EP2009/4358477
-84 -
6-10a | ((R}4-{[5-Bromo-6-{4- §.58(d, 2H) 7.58 573
chioro-3-fluoro-phenoxy)- {t, 1 H), 7.28 {dd, 1
pyridine-3-sulfonyl}- H), 710 (d, 1 H),
methyl-aming}-4.,5,6,7- 6.79 (s, 1 H}.5.18
tetrahydro-indazol-1-y}- =512 (m, 1 H},
acetic acid 4.81 (s, 2H), 2.67 4o
{s,3H),2.64- N
248 {m 2H),2.10 °
-2.02 (m, 1H),
1.80-176(m, 2
H), 1.69 (g, 1 H)
6-11a {(Ry-4-{{5-Bromo-6-(4- 8.54 (dd, 2 H), 563
isopropyl-phenoxy)- 7.34{d, 2H), 7.1
pyridine-3-sutforyl}- (d,2H),6.76 {5, 1
methyi-amino}-4,5.6,7- H), 5147 -511 (m,
tetrahydro-indazol- -yl)- 1 H), 4.80 (s, 2 H),
acetic acid 3.03-2.92 (m, 1
H), 2.67 {s, 3 H},
283-249(m, 2 |
H), 2.10 - 2.02 (m,
1H) 1.88-1.76
(rmy, 2

H), 1.74 - 1.64 (m,
1H), 1.30 (d, 6 H)

6-12a {R)-4-{[5-Bromo-6-(4- 8.57 (d,1H), 854 539
fluoro-phenoxy)-pyridine- (5, TH), 723 (m, 4
3-suifonyl}-methyl-aminol- | Hj, 8.73 (s, 1 H),
4.5,6,7-tetrahydro-indazol- | 5.15{t, 1 H), 4.72 . B
1-yl}-acetic acid {s,2 H),288(s,3 LT
M), 2.57 (s, 2 H), - o MUY
2.04-1.67 (m, 4 H) N s
§-13a {R)-4-{[5-Bromo-6-(4- 8.53 (d, 1 1), 849 569
fluore-2-methoxy- {d,1H),7.19 {dd,
phenoxy}-pyridine-3- 1 H), 6.95 {(dd, 1
sulfonyi]-methyi-amino}- H), 6.75{td, 1 H),
45,6, 7-tetrahydro-indazol- | 6.67 {s, 1 H}, 5.14
1-yi}-acetic acid -5.08 (m, 1H), o
476 (8,2 1), 3.75
{8,3H),266(s.3 °
H}, 2.63 - 2.49 (m,
2H),2.10-2.01
(i, 1 H}, 1.90 -

1.76 (m, 2 H), 1.75
- 1.64 (m, 1H)




ci 2.51 (m, 2 H), 2.09 - 2.01 (m, 1 H), 1.91 - 1.75 (m, 2 H), 1.73

WO 2010/606944 PCT/EP2009/058477
-85
6-14a | ((Ry-d-{15-Bromo-6-(4- 8.60 (dd, 2 H), 546 |
cyano-phenoxy)-pyridine- | 7.87 (d,2H), 7.44 )
3-sulfonyl}-methyl-amino}- | (&, 2 H), 6.71 (s, 1 P
4,5,6,7-tetrahydro-indazol- | H), 5.18 - 5.1 (m, W 0 @\
1-yl)-acetic acitl 1 H), 4.67 {s, 2 H), ~R Y
259(s, 3H), 264 a
=245 (m, 2 H), s
2.09 -2.00 (m, 1 )J
H), 1.89-1.77 (m,
2 H), 1.76 - 1.65
(m, 1 H)
EXAMPLE 741

{R)-4-{[6-(4-Chloro-phenoxy)-S-isopropyi-pyridine-3-sulfonvll-methvi-aming}-

4,5,6,7tetrahydro-indazol-1-vl)-acetic acid ethyl ester

\.o):j,:jlg

5 0
((R)-4~{[6-{4-Chloro-phenoxy)-5-isopropenyl-pyridine-3-sulfonyl]-methyl.
amino}-4,5,6,7 detrahydro-indazol-1-yl)-acetic acid ethyl ester

z
C\g
O

-0 N
r’
Starting with ((R)-4-{[5-bromo-8-{4-chloro-phenaxy)-pyridine-3-sulfonyl]-methyl-

10 amino}-4,5,6,7-tetrahydro-indazol-1-yt)-acetic acid ethyl ester and isopropenyi-boric
acid, and using the method described for example 3-1, {(R)-4-{{6-{4-chioro-phenoxy)-
S-isopropenyl-pyriding-3-sulfonyl]-methyi-aminc}-4,5,6,7-tetrahydro-indazol-1-yl)-
acetic acid ethyl ester (42 mg, 73%) was prepared as a white solid. MS cald. for
CaH2oCINOsS 544, obsd. (ESIT) [(M+H)"] 545.



i-1.63 (m, 1H) 9-7a ((R)-4-{[4-(4-tert-Butyl-8.04 (d, 1 H), 779 532 phenoxy)-3-chloro-(dd, 1

H), 7.52 (d, 2 1 benzenesulfonyll-methyl-H), 7.05 (d, 3 H),
WO 2010/006944 PCT/EP2009/058477

- 86 -

{{(R}4-{[]6-{4-Chioro-phenoxy)-b-isopropyl-pyridine-3-sulfonyl}-methyl-amino}-
4,5,6,7tetrahydro-indazol-1-vi)-acetic acid ethyl ester

p-id
3
o

\.;OHN
0
5 A soiution of ((R}-4-{[6-(4-chioro-phenoxy)-5-isopropenyi-pyridine-3-sulfonylj-methyl-
aminoi-4,5,6,7-tetrahydro-indazol-1-yl)-acetic acid ethyl ester (42 mg, 6.077 mmol) in
methanol was hydrogenated over 10% palladium on carbon (6 mg) under
atmospheric pressure for 2.5 hours at room temperature. The reaction mixture was
filtered through a glass funnel and the filirate was purified by preparative HPLC to
10 afford ((R)-4-{[6-(4-chloro-phenoxy)-5-isopropyl-pyridine-3-sulfonyl]-methyl-amino}-
4,5,6,7-tetrahydro-indazol-1-yi)-acetic acid ethyl ester (22.4 mg, 53%) as a white
solid. MS cald. for CosH3z1CINGOsS 5486, obsd. (ESIT) [(M+H)™] 547,
EXAMPLE 712
{{(RY-4-{[86-{4-Chloro-nhenoxy}-5-isopropyi-pyridine-3-sulfonyll-methyvi-amineo}-

15  4,5,8.7-4etrahydro-indazol-i-vl}-acetic acid

=y O\/\\‘
O\\ l =N u
N~ - N Cl
NTRY

Starting with ((R)-4-{[6-(4-chloro-phenoxy }-5-isopropyl-pyridine-3-sulfonvl]-methyl-
aminc}-4,5,6,7-tetrahydro-indazol-1-yl}-acetic acid ethyl ester , and using the method

20 described for example 1-13a, ((R)-4-{[6-(4-chioro-phenoxy)-S-isopropyl-pyridine-3-



1 amino}-4,5,6,7-tetrahydro-6.54 (s, 1 H), 5.08 - indazol-1-yl)-acetic acid(t, 1 H), 4.73 (s, 2 "
H), 2.65 (s. 3H) | }

WO 2010/006%944 PCT/EP2809/058477

- 87 -

sulfonyl]-methyl-amino}-4,5,8,7 tetrahydro-indazol-1-yl)-acetic acid (16 mg, 75%)
was obtained as a white solid. 'H NMR (400 MHz, CDs0D) 8 ppm 8.43 (d, 1 H), 8.12
(d, 1 H), 7.47-7.17 (dd, 4 H), 8.56 (s, 1 M), 513 (t. 1 H), 4.78 (s, 2 H), 3.50 (m, 1 H),
2.65 (s, 3 H), 2.57 (s, 2 H), 2.04-1.67 (m, 4 H), 1.41, (t, 6 H). MS cald. for

5 CasH2rCINGOsS 518, obsd. (ESIT) [(M+H)] 519,

EXAMPLE 8-
{RY-4-[16-{4-Chloro-phenoxv)-5-{1-methvi-cyclopropyl-nvridine-3-sulfonvil-

methvi-amino}-4.5.6.7 tetrahvdro-indazol-1-yvli-acetic acid ethvi ester

10 O
To a solution of {((R)-4-{[5-bromo-8-(4-chloro-phenoxy)-pyridine-3-sulfonyl}-methyl-

=
N
Cg o
[£2]
Q

amino}-4,5,6,7-tetrahydro-indazol-1-yl}-acetic acid ethyl ester (87.6 mg, 0.15 mmol)
in tetrahydrofuran (2 mL.) was added a solution of diazomethane in disthyl ether (1M,
8 mL ) stowly at 0 °C under an argon atmosphere, foliowed by palladium acetate (5

15 mg). After the mixture was stirred for 10 minutes, a second portion of palladium
acetate {6 mg) was added and the mixture was stirred for 20 minutes, followed by
the addition of a second portion of a solution of diazomethane in digthyl ether (1M, 5
mL). After being stirred at 0 °C for 2 hours under an argon atmosphere, the reaction
mixture was quenched by the addition of a few drops of acetic acid, filtered through a

20 glass funnel and concentrated in vacuo. The residue was purified by flash column
(gradient elution, 0-10% methanol in dichloromethane) to afford ((R)-4~-{methyl-[3-(1-
methyl-cyclopropyl)-5-trifluoromethyl-benzenesulfonyl]-amino}-4,5,8, 7-tetrahydro-
indazol-1-yl)-acetic acid ethyl ester (67.9 mg, 81.0%) as a colorless semisolid. MS
cald. for Co7H31CINGOsS 558, obsd. (ESIT) [(M+H)™] 559.

EXAMPLE 8-1a



2.55 (s, 2 H), 2.10 - 2.00 (m, 1 H), 1.90 - 1.74 (m, 2 H), 1.73 -

WO 2010/006944 PCT/EP2009/058477

- 88 -

{{R)-4-{6-{4-Chloro-phenoxvi-5-{1-methvl-cyclopropyi}-pvridine-3-sulfonvil-

methvl-aming}-4,5,.8,.7-tetrahvdro-indazoel-1-vl}-acetic acid

Yoas!
g Cl

~S

i

0

Starting with ({R}-4-{methyl-[3-(1-methyl-cyclopropy!)-5-trifluoromethyl-

5 benzenesulfonyl]-amino}-4,5,8,7-tetrahydro-indazol-1-yl)-acetic acid ethyl ester, and
using the method described for example 1-1a, ((R)-4-{methyl-{3-(1-methyl-
cyclopropyl)-5-trifluoromethyl-benzenesulfonyl}-amino}-4,5,6, 7 tetrahydro-indazol -1-
yi)-acetic acid ( 41 mg, 55.6%) was obtained as a white solid. 'H NMR (400 MHz,
CD3;0D) 8 ppm 8.44 (d, 1 H), 815 (d, 1 H), 7.47-7.19 (dd, 4 H), 6.52 (s, 1 H), 5.13 (4,

10 1H),4.84 (s, 2 H), 2.63 (s, 3 H), 2.57 (m, 2 H), 2.08-1.64 (m, 4 H), 1.49 (s, 3 H),
0.95-0.88 (m, 4 H). MS cald. for CasHa7CIN:OsS 530, obsd. (ESI™) [(M+H)"] 531.

EXAMPLE 9-1
{{R)-4-{[3-Chioro-4-(2-chioro-phenoxv)-benzenesulfonyll-methyvl-amino}-4.5,6,7-

15 tetrahvdro-indazoi-1-v)-acetic acid ethy! ester
Cl

o I

~,,~5,
N o

\,OW/N/ZIO

O

{{R)-4-[(3-Chlioro-4-fluoro-benzenesulfonylj-methyl-amino}-4,5,6,7tetrahydro-
indazoi-1-yi}-acetic acid ethyl ester



1.63 (rn, 1 H), 1.36 (s, 9 H) WO 2010/006944PCT/EP2009/058477 -1.00- 8.16 (d, 1 H),
7.69 (d, 1 H), 7.48 (dd, 1 H), 7.32 (d, 1 H), 7.22 (d, 1 H), 7.11 (s, 1 H), 6.98 (dd, 1 H), 4.98 (s, 1 H),
4.82 (s, 2 H), 2.81 (s, 3 H), 2.58 (s, 2 H), 2.09-1.80 (m, 4 H) 8.14 (d, 1 H), 7.46 (dd, 1 H), 7.36 (q, 1 H),
7.24 (dt, 1 H), 7.18 (d, 1 H), 7.11 (s, 1 H), 6.95 (dd, 1 H), 4.97 (t, 1 H), 4.84 (s, 2 H), 2.72 (s, 3 H), 2.63
- 2.49 (in, 2 AYPZAYY¥4 (in, 1 H), 1.98 -1.89 (m, 1 H), 1.84- 1.73 (in, 2 K- BEPANEM34Y 7.61 (d, 1
H), 7.46 (t, 1 H), 7.38 - 7.30 (n, 2 H), 7.15 (d, 1 H), 7.12 (s, 1 H), 6.95 (dd, 1 H), 4.98 (t, 1 H), 4.85 (s, 2
H), 2.72 (s, 3 H), 2.61 - 2,54 (m, 2 H), 2.11 - 2.03 (A9 H), 1.99 - 1.88 (m, 1 H), 1.84 - 1.73 (M, 2 H)
8.13 (s, 1 H), 7.85 (d, 1 H), 7.49 (dd, 1 H), 7.30 (m, 2 H), 7.10 (d, 1 H), 6.56 (s, 1 H), 5.09 (t, 1 H), 4.81
(s, 2 H), 2.66 (s, 3 H), 2.57 (s, 2 H), 2.05 (s, 1 H), 1.88-1.64 {in, 3 H)
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To a solution of [{R)-4-(3-chloro-4-fluoro-benzenesulfonylaming »-4,5,8,7 tetrahydro-
indazol-1-yll-acetic acid ethyl ester (150 mg, 0.38 mmol, prepared as described in
example 4-1, 1% step) in acetonitrile (10 mL) was added methyl iodide (154 mg, 1.1

5 mmol) and potassium carbonate (151 mg, 1.1 mmol). The reaction mixture was
stirred at 65 °C for 5 hours, then cooled to room temperature and filtered through a
giass funnel. The filtrate was evaporated under reduced pressure and purified by
column chromatography (gradient elution, 0-10% methanol in dichloromethane) fo
afford {(R)-4-[(3-chloro-4-fluoro-benzenesulfonyl)-methyl-amino]-4,5,6,7 -tetrahydro-

10 indazol-1-yl}-acetic acid ethyl ester (150 mg, 96%) as a veliow solid. MS caid for
C1aH21CIN304S 429, obsd. (ESIT) [(M+H)"]: 430.

{{R}-4-{[3-Chloro4-{2-chicro-phenoxy)-benzenesulfonyll-methyl-amino}-4,5,6,7-
tetrahydro-indazoi-1-yl)-acetic acid ethy! ester
Cl

\,,o»if;rj

15 ©
{{R)-4-[(3-Chloro-4-fluoro-benzenesulfonyl}-methyl-amino]-4,5,6,7 -ietrahydro-
indazol-1-yl}-acetic acid ethyl ester (24 mg, 0.058 mmoal), sodium hydride (60%
dispersed in mineral oil, 11.6 mg) and 4-chiorophenol (0.52 mg, 0.40 mmol) were
dissolved in N,N-dimethylformamide (2 mi.). After being heated in a microwave oven

20 at 100 °Cfor 156 minutes, the resulting mixture was acidified with acetic acid to pH 5,

and filtered through a glass funnel. The precipitate was purified by preparative HPLC



WO 2010/006944PCT/EP2009/058477 - 101 - 9-12a ((R)-4-{[4-(4-Chloro- phenoxy)-3-fluoro-
benzenesulfonylpmethyl- amino)-4,5,6,74etrahydro- indazol-111)-acetic acid 7.88 (9, 1 H), 7.76 (d, 1
H), 7.46-7.10 (dd, 4 H), 7.18 (m, 2 H), 7.26 (t, 1 H), 6.55 (s, 1 H), 5.10 (t, 1 H), 4.84 (s, 2 H),2.66 (s, 3
H), 494 0,1100 2.56 (m, 2 H),2.05 HO On,1H),1.91-1.64 (m,3H) 9-13aF
{(R)-4-[(3-Chbror 4 5HERtIxy- 8.07 (d, 1 H), 7.82 476 benzenesulfonyl)-mBEtHYEP B 4HY 7.48 (1, 2

-4g -

o afford ((R)-4-{[3-chloro-4-(2-chiore-phenoxy -benzenesulfonyl]l-methyl-amino}-
4.5.8,7tetrahydro-indazol-1-yl)-acetic acid ethyl ester (24 mg, 77%) as a white
powdear. MS cald. for CoaHasChN3OsS 537, obsd. (ESIT) [(M+H)T: 538,
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The following examples 8-2 to 2-42 were prepared in an analogous manner as
described for example 8-1 using 3-({(R)-4-amino-4,5,8,7 -tetrahydro-indazol-1-yl)-
acetic acid ethyl ester, and the appropriate commercially available or prepared
10 fluoro-substituted benzenesulfonyl chlorides X3 and substituted phenols (ArsOH).

| s
Example (ESi+,
No. Systematic Name M+H) Structure
9-2 {{R}-4-{[3-Chloro-4-(3-chloto-phenoxy)- 538 ¢
benzenesulfonyi}-methyl-amino}-4,5,6,7- e
tetrahydro-indazol-1-yl)-acetic acid ethyl - O\\S @
ester % &
s
N\
\/OH
O
9-3 ((R)-4-{13-Chlora-4-{4-chioro-phenoxy}- 538 o
banzenesulfonyll-methyi-amina}-4,5,6,7- ©
tetrahydro-indazol-1-yl)-acetic acid athy - Cixs \©\
ester Y ¢
N
R
CZ;//




amino}-4,5,6,7-tetrahydro- H), 7.28 (t, 1 H), indazol-1-yll-acetic acid 7.11 (q, 3 H),6.55 (s, 1 H),
5.00(t, 1 H), 4.83(s,2H), 2.65(s,3H),2.62- N 2.48 (m, 2 H), 2.10- MoJ 2.02 (m, 1 H), 1.91 -

WO 2018/006944 PCT/EP2009/058477

-9 -

g-4 {(R)-4-{[2-Chloro-4-{4-chioro-phenoxy)- 538 o _@_G
benzenesulfonyl}-methyl-amino}-4,5,6,7~ c;\Q

tetrahydro-indazol- 1-yl}-acetic acid ety N

aster —y e

9-5 {R)-4-{[4-(4-Chlaro-phenoxy)-3- 572
trifluoromethyl-benzenesulfonyt}-methyl-
amina}-4.56,7 tetrahydro-indazol-1-yl)-
acetic acid ethyi ester

9-6 ({R)-4-{[3-Chioro-4-(2 4-dichloro- 572
phenoxy)-benzenesulfonyl}-methyi-
amino}-4,5,6,7-tetrahydro-indazoi-1-yi}-
acetic acid ethyl ester

9-7 {(R)-4-{[4-(4-tert-Butyl-phenoxy)-3-chloro- | 560
benzenesulfonyl]l-methvl-amino}-4,5,6,7-
tetrahydro-indazol-1-yI)-acetic acid ethyl
ester

g-8 {{R)-4-{[2-Chloro-4-(2 A-dichloro- 572
phenoxy-benzenesulfonyll-methyl-
amino}4,5 8 7 tetrahydro-indazoi-1-vi)-
acetic acid ethyl ester

9-9 ({R)-4-{[2-Chloro-4-{2~chlore-4-fluoro- 556
phenoxy}-benzenesuifonyll-methyl-
aminoj-4,5 .6, 7-tetrahydro-indazol-1-yi)-
acetic acid ethyl ester




1.75(m,2H),1.74- 0 1.63(m, 1 H) 9-14a ((R)-44[3-Chloro-4-(4-fluoro- 8.10 (s, 1 H), 7.8 F494
phenoxy)-benzenesulfonyl)- F (dd, 1 H), 7.22 (t, 2 methyl-amino}-4,5,6,7- H), 7.17 (m, 2 H),
tetrahydro-indazol-1-y1)- 7.06 (d, 1 H), 6.53 F% 400 acetic acid (s, 1 H), 5.10 (t, 1 .11-s'10

WO 2010/006944 PCT/EPZOO%/G58477
- 97 .

9-10 {(R)-4-{[2-Chioro-4-(2-chloro-phenoxy)- 538 et
benzenesulfonyl}methyl-amino}-4,5,6,7- “ ©
tetrahydro-indazol-1-yi}-acelic acid ethyl - O\\S O
ssiar %\l’ oY

'S
Seeo,
(Z].,J

61 {R14-{[3-Chioro-4-(d-chioro-2-Tuoro- 556
phenoxy»benzenesulfonyll-methyl- ‘ o
amino}-4,5 .6 7-etrahydro-indazol-1-yl)- | 5 O :@\
acatic acid ethyl ester L F ol

N
o, [
Z/,/

9-12 {(R)-4-{[4-{4-Chloro-phenoxy)-3-fluorc- 522 F
banzenasulfonyii-methyt-aminol-4,5,6,7- i O
tetrahydro-indazoi-1-yi)-acetic acid ethyl Y \©\
ester e &

N\/ |
Orfé
S~
&}

S-13 {R}-4-{{3-Chlorc-4-phenoxy- 504 o
benzenesulfonyl}methyi-amina}-4,5,6,7- : # O
tetrahydro-indazol-1-yl}-acetic acid ethyl ‘ XA 3 @
ester ~aRy

N\/ |
N
O
;”//

9-14 {R}-4-{[3-Chloro-4-(4-fluoro-phenoxy)- 522 e
benzenesulfonyl]-methyli-amino}-4,5.6,7- 0
tefrahydro-indazol-1-yl}-acetic acid ethyl % ©\
ester STy F

N‘/ ;
W
N2
;’H

9-15 {R)-4-[(3-Chloro-4-p-tolyioxy- ;b8 ¢
banzenesulfonyi}-methyi-aminol]-4,5,6,7- | j o
tetrahydro-indazoi-1-yil-acetic acid ethyl | B \©\
aster \:N’S‘*o

N\/ |
o,
Z]//




H),4.83(s,2H), / 2.65(s,3H),256 (s,2H),205(m,1 HO H), 2.01-1.64(m,3 0 H) 9-15a
{(R)-4-[(3-Chioro-4-p- F 8.04 (d, 1 H), 7.79 490 tolyloxy-benzenesulfonyl)- (dd, 1 H), 7.29 (d, 2

WO 2010/006944 PCT/EP2009/058477
- 03 .
6-16 { R)-4-[[3-Chioro-4-(2-chioro-4-fluoro- 558 g 3
phenoxybenzenesulfonyil-methyl- ©
amino}-4,5 6,7 -fetrahydro-indazol-1-yi)- O\\Q
acetic acid ethyl ester RS "
N\/ !
N

9-17 {{R}-4-{[3-Chloro-4-(4-fluoro-2-methoxy- 552 |
phenoxy-benzenesulfonyll-methyl- 7 o
amino}-4,5.6,7-tetrahydro-indazoi-1-yl)- o /@(
acetic acid ethyl ester ~ .

s O
N\/ |
Seeo, S
27/]

9-18 {{R)-4-{{3-Chioro-4-{2-chloro-5-methyl- 552 g
phenoxy)-benzenesulfonyii-methyl- ©
amino}-4,5,6,7-tetrahydro-indazol-1-yl)- - % D/
acetic acid ethyl ester Y “

9-19 {{R}-4-{[3-Chloro-4-(2 4-dimethyi- 532 @

¢ phenoxy}-benzenesulfonyl]-methyl- /@/O

| amino}-4,5.6,7-tetrahydro-indazol-1-yt»- | D\
acetic acid ethy! ester

9-20 {(R)-4-{[3-Chloro-4-{4-chloro-2-methoxy- 568
phenaxy}-benzenesulfonyl}-methvi-
amino}-4,5,8,7tefrahydro-indazol-1-y1)-
acetic acid ethyi ester

§-21 {{ R}-4-{[3-Chloro-d-(4-chloro-3-fiuoro- 556 4
phenoxy}-benzenesuffonyl}-methyi~ -
aminol}-4,5,6 7-tetrahydro-indazol-1-yl)- S \Q\
acetic acid ethyl ester T, I




methyl-am ino1-4,5,6,7- H), 7.02 (q, 3 H), tetrahydro-indazol-1-yll- 6.54 (s, 1 H), 5.08 0 0 acetic acid
(t, 1H),4.78(s,2 H),2.65(s,3H), 262-248(m.2H), 2.39(s,3H), 2.10- HO

WG 2018/006944 PCT/EP2R09/G658477
- Q94 _

g-22 {R)-4-{[3-Chloro-4-(Z 5-cifluoro- 540 7 &
phenoxy)-benzenasulfonyi}-methyi- ©
aminoi-4,5.6.7 tetrahydro-indazol-1-yi - O\\S
acetic acid ethyl ester N !

e
[\
~C
Z},J

9-23 ({R)-4-{{4-(4-Bromo-phenoxy)-3-chioro- 582 o
benzenesulfonyll-methyl-aminol}-4,5,6,7- /@/0\©
tetrahydro-indazoi-1-yl)-acetic acid ethyl - O\\S o
aster N

9-24 ((R)-4-{}3-Chloro-4-(3-chloro-4-fluoro- 556 @
phenoxy)-benzenesulfonyll-methyl- /@ﬂ al
amino}-4,5,6,7-tetrahydro-indazol-1-yl)- N \©:
acetic acid ethyl estar N F

9-25 {{(R}-4-{]3-Chloro-4-(4-methanesulfonyl- 582 o

phenoxyi-benzenesuifonyil-methyl- e
amino}-4,5,6,7-tetrahydro-indazol-1-yl}-
acetic acid ethyl ester

e}

9-26 {{R)-4-[(3-Chloro-4-o-tolyloxy- 518 o
benzenesulfonyt}-methyl-aminol-4,5,86.7- /@/0
tetrahydro-indazoi-1-yl-aceiic acid ethyl - O\\S D
ester N,

§-27 ((R)-4-{f4-(4-Acetylamino-phenoxy)-3- 561 7
chioro-benzenesulfonyll-methyl-amino}- = O@\
4,56, 7-tetrahydro-indazoi-1-vilacetic O\\S 2 | s
acid sthyl ester Y




201 (m,1H),190-0 1.74(m,2H), 1.73-1.63(m,1H) 9-16a ((R)-4-113-Chloro-4-(2-chloro-
8.07 (d, 1 H), 7.81 528 4-fluoro-phenoxy)- (dd, 1 H), 7.47 (dd, benzenesulfonyli-methyl- F 1 H), 7.32
(g, 1 H), amino}-4,5,6,7-tetrahydro- 7.24 (td, 1 H), 6.91 0 0 indazol-1-y1)-acetic acid (d, 1 H), 6.52

(S' 1 WO 2010/606944 PCT/EPZO09/058477

- 95

8-28 {(R}-4-{[3-Chlorc-4-(4-trifluoromethoxy- 588 a
phenoxy}-benzenesulfonyl-methyi- A T
amino}4,5,6,7-tetrahydro-indazol-1-yi)-
acetic acid ethyl ester

9-29 {(R)-4-{[2-Chloro-5-fluoro-4-{4-fluoro- 540
phenoxy)-benzenesulfonyli-meathyl-
amino}-4,5,6,7-fetrahydro-indazol-1-yl)-
acetic acid ethyl ester

amino}-4,5,6, 7 -tetrahydro-indazol-1-yt)- S
acetic acid ethyl ester \f;’ Y% oL

$-30 ((R}4-{{5-Chioro-2-fluoro-4-(4-fluorc- 540 ¢
phernoxy)-benzenesulfonyl]-methyl- /@«O\Q\
<
"

§-31 ((R)-4-{[3-Chioro-4-(4-methoxy-phenoxy)- 234 ¢
benzenesulfonyt]l-methyl-amino}-4,5 6,7- Q/O\Q\
tetrahydro-indazol-1-yl}-acetic acid sthyl - %\5 5
ester Yy

9-32 {{R)-4-{}3-Chioro-4-(2 4-difluoro- 540 i K
phenoxy)-benzenesulfonyll-methyi- /ZE(O\G\
amino}-4,5 6,7 -tetrahydro-indazol-1-yl)- G\\S .
acetic acid ethyl ester TR '

9-33 {{R)-4-{]3-Chioro-4-(2 6-difluoro- 540 o E
phenoxy)-benzenesulfonyl}-methyl /@/O
amino}-4,5,6,7-tefrahydro-indazol-1-yi)- 2 .
acetlic acid ethyi ester YN,




H), 5.08 (t, 1 H), 4.79 (s, 2 H),2.65 (s, 3H),255(s,2HO H),2.09-2.01(m, 1 H), 1.90-1.74
(m, 2 WO 2010/006944PCT/EP2009/058477 - 102 - H),1.73-1.63 (m, 1 H) 8.06 (d, 1 H), 7.80 (dd,
1 H), 7.46 (d, 1 H), 7.16 (d, 1 H), 7.08 (s, 1 H) 6.89 (d, 1 H) 6.55 (s, 1 H), 5.0 (t, 1 H), 4.79 (s, 2 H),
2.64 (S, 3 H) 4258 (Sn2d): 2-36 (s, 3 H), 2.05 (s, 1 H), 1.90- 1.64 (m, 3 H)p%ﬂ%lggq, Hjigz%?b‘ (dd, 1 H),
7.19 (s, 1 H), 7.13 (0, 1 H), 6.94 (d, 1 H 6.83 (m, 1 H 6.55 (s, 1 H), 5.09 (t, T H). 4.83 (5. 2 H). 2.64 (s,
3 H), 2.56 (s, 2 H), 2.36 (S, 3 H), 2.20 (s, 3 H), 2.05 (m, 1 H), 1.90-1.64 (m, 3 H) 8.01 (d, 1 H), 7.74
(dd, 1 H), 7.23 (d, 1 H), 7.18 (d, 1 H), 7.07 (dd, 1 H)”$:84 (d, 1 H), 6.52 (s, 1 H), 5.06 (q, 1 H), 4.80 (s,

2 H), 3.80 (s;g#2: ’GS SE@@M@&_ AT TR 09 - 290 (M- Wo—
2010/006944PCDEP2 %%Zyi‘}-]:églylmamino}~4,5,6,7— ©
terahydro-indazol-1-yl}-acetic acid ethyl D\\Q ©\
ester \,?"\\O 3y,
N
SO
?,/

8-35 {(R)-4-{{4-{4-Flucro-phenoxy)-3-methyl- 502
benzenesulfonyll-methyl-amino}-4,5,6,7- o
tetrahydro-indazol-1-yl-acetic acid ethyl 2 ©\
ester Ry i

N\/ |
N
O,
Z///
9-36 ((R)-4-{l4-(4-Carbameoyl-phenaxyj-3- 547 o
O

chioro-benzenasulfonytl-methyl-amino}-
4.5,6,7-tetrahydro-indazoi-1-yt}-acetic
acid ethyl ester

. -0 -;N—
é’i
89-37 {{ R}-4-{j3-Chloro-4-{2-fluoro-phenoxy)- 522 Sl
banzenesulfonyl}-methyl-amino}-4,5,6,7- P o Do,
tetrahydro-indazoi-1-yi)-aceiic acid ethy LI Y
ester ‘*-?"S\\O : -

9-38 {{R)4-{[3-Chloro-4-{4-fluoro-2-methyl- 536 ¢l

phenoxy)-benzenesulfonyli-methyl- e S
amino}4,5,6 7-4etrahydro-indazol-1-yl)- 9 M
acetic acid efhyl ester '

8-3% {{R)-4-{[3,5-Difiuoro~4-(4-fiuorc-phenoxy)- 524 £
benzenesulfonyll-methvi-amino}-4,5,6,7- i
tetrahydro-indazol-1-yl)-acetic acid ethyi o E ¢

aster a * F Q

N




H),1.91-1.74(m, 2 H), 1.74 - 1.63 (m, 1 H) 9-21a ((R)-4-{p-Chloro-4-(4-chloro- 3-fluoro-phenoxy)-
benzenesulfonyll-methyl- amino}-4,5,6,7-tetrahydro- indazol-1-y1)-acetic acid 8.08 (d, 1 H), 7.80 (dd, 1
H), 7.30 (m, 2 H), 7.18 (d, 1 H), 7.10 (m, 1 H), 6.59 (s, 1H), 5.10 (t, | H), 2. 65 (s, 3H), 2.56 (s, 2 H),
2.05 (M, 1 H), 499,64 4m, 3 H) 528 1 IIIP 9-22a dR)-4-{p-Chloro-4-(2, 5 (?(%l(]g? y)-
benzenesulfonyli-methyl- amino}-4,5,6,7-tetrahydro- indazol-1-y1)-acetic aci § ), 7.85 (dd, 1
H), 7.40 - 7.34 (m, 1 H), 7.14 - 7.06 (m, 3 H), 663(59!1H) 5.10 (t, 1 H), 4.80 (s, 2 H), 2.66 (s, 3 H),
2.62-248(m,2H) 209 200(m 1H),1.89- 17’6(7rﬁ 2H),1.69(q,1H)512111IP 9-23a

((R)-4-114-(4-Brgmo Brﬂrﬁﬂﬁ"(&ﬂdzﬂ%‘“?n%ﬂ@m'“U“y'%rémt' y-amine} -r,\,,6,7at,etrah"dro
indazol-1-y1)-acetic %cya & (g}mrﬂymeg@gﬂ(qg Ad#7.7.61 (d, 2/ H), 7.17 (d, 4 .05 (d, 2 H), 6.56
(s, 1H), 5.10((t, 1 H), 2i66a(s48-kt)722|83/L-2:48: ary] Eﬂhﬂ) 2.10-2.01 (m 1\FEI)'“ 1 f@m 2 H),,
1.75 - 1.64 (m,1 H) 554°6h,
\N
o]
(?J
/.»”

Gud 1 {(R)-4-~{[4-(4-Fiuoro-phenoxy3- 556 m
trifiuoromethyi-benzenesulfonylj-msthyl- o "
amino}-4,5,6,7-tetrahydro-indazol-1-yi - ~f O o
acetic acid ethyl ester R Q

N\/ E F
FO

9-42 {(R)-4-{[3~-{4-Fluoro-phenoxy)-5- 556
trifluoromethyl-benzenesulfonyll-methyl- F
amino}~4,5,6 7 etrahydro-indazol-1-yl)- F—F
acetic acid ethyl ester o £ -

\h:l :‘S‘b = O’O
1

EXAMPLE 812
{RY-4-{13-Chloro-d-{2.chioro-phenoxyl-benzenesulfonyll-methyi-amingt-4,5.6,7 -

tefrahvdro-indazol-1-vii-acetic acid

i

Starting with {{R)-4-{[3-chloro-4-(2-chioro-phenoxy)-benzenesulfonyll-methyi-amino}-
4.5,6,7-tetrahydro-indazol-1-yl)-acetic acid ethyl ester, and using the method
described for example 1-1a, ((R)-4-{[3-chloro-4-(2-chioro-phenoxy)-
benzenesulfonyl]-methyl-amino}-4.5,6,7 -{etrahydro-indazol-1-yl)-aceiic acid ( 39 mg,
10 52.6%) was obtained as a white solid. "H NMR (400 MHz, CDs0D) & ppm 8.07 (d, 1
H), 7.80(d, 1 H), 7.60 (d, 1 H), 7.44 (t, 1 H), 7.32 (t, T H), 7.24 (d, 1 H}, 8.89 (d, 1 H),



9-24a 8R)-4-0-Chloro-4-(3-chloro- 4-fluoro-phenoxy)- benzenesulfonylkmethyl-
amino}-4,5,6,7-tetrahydro- indazol-1-y1)-acetic acid 8.03 (s, 1 H), 7.781 (d, 1 H), 7.09-6.96 (m, 5 H),
6.55 (s, 1 H5.08 (s, 1 H), 3.841 (s, 3 H), 2.64 (s, 3 H), 2.56 (s, 2 H), 2.05 (m, 1 H), 1.90- L64 (m, 3 H)
528i_, - WQL910/006944PCT/EP2009/058477 - 104 - 9-252 ((R)-4-{p- 9@&9@2%(
ro- in

methanesulfonyl phenoxy)- benzenesulfonylkmethyl- amino}-4,5,6,7-tetrahy éga?gfq -ylkacetic
acid 8.15 (d, 1 H), 8.04 (d, 2 H), 7.96 (dd, 1 H), 742(d 1H), 7.26 (d, 2 H),6.59 (d, 1 H5.15 (t 1 H),
1554 316(s 3H) 2.62 HO ,

B.77 (s, 1 H), 5.00 (d, 1 H), 4.83 (5, 2 H), 2.64 (d, 3 H), 2.55 (s, 2 H),2.05 (d, 1 H),
1.67-1.89 (m, 3 H). MS cald. for CaHaiClN0sS 509, obsd. (ESI) [(M+H)*] 510.

EXAMPLES 9-2Za {o 9-42a

e
SN
8 OAr
N

N

o
Mﬂ n=1, 2

g O
The following examples 9-2a to 9-42a were prepared in an analogous manner as

described for example 1-1a from the corresponding esters 9-2 to 9-42.

{d,
{m, 3 H)

MS
Example 'H NMR (400 MHz, | (ESi+,
No. Systematic Name CD:0D) & ppm M+H) | Structure
9-Za {{(R}-4-{[3-Chlioro-4-(3-chioro- | 8.08 (s, 1 H), 7 87 510
phenoxy)-benzenesulfonyl]- {d, TH), 744 (11
methyi-amino}-4,5.6,7- H),7.26(d, 1 H),
tetrahydro-indazol-1-yl}- 7.18 (m, 2 H), 7.02
acetic acid (d, 1 H), 6.61 (s, 1 \;4 E
H), 5.10 (1, 1 H), o
4.83 (s,2H), 2686 b
(3,3H), 256 (s, 2
H), 205 1 H),
1.88-1.67 (m, 3H)
8-3a {{R)-4-{i3-Chioro-4-{4-chloro- | 8.07 {d, 1 H) 7.84 510
phenoxy)-benzenasulfonyl]- (m, 1H), 746 (m,2
methyl-amino}-4,5,6,7- H), 7.11 (m, ),
tetrahydro-indazol-1-yi)- 6.55 (s, 1H), 510
acetic acid (d,1H), 484 (s, 2 \-‘“mg'd
HY, 265( 3H), @ S
2.56 (s, 2 H}, 2.05 }j“*/ b
1H), 1.89-1.67 o




(s, 3H), 2.57 (s, 2
(d, 1 H), 7.77 490

, H),2.05 (m, 1 H),

1.90-1.64 (m, 3 H)

tolyloxy-benzenesulfonyi)-(dd, 1 H), 7.38 (d, 1

9-26a {(R)-4-[(3-Chloro-4-0-8.05

WO 2010/0606944 PCT/EPZO09/058477
YTl
9-4a {{R)-4-{{2-Chloro-4-(4-chloro- | 8.08 (d, 1 H), 7.44 510
phenoxy-benzenesulfonyll- (d.2H) 7.20 (s, 1 O‘Q‘C‘
methyl-amino}-4,5 6,7- H),7.16 - 7.05 {m, 3 i
istrahydro-indazol-1-yl)- H), 7.00 {d, 1 H), W
acetic acid 4.96 - 4.89 (m, 1 H}, "
4.8C-4.69(m, 2H),
268 (s, 3 Hj, 2.50 - ,,r*@
2.47 (m, 2 M), 2.09 - e
2.00 (m, 1 H), 1.94 - Hom)
1.83 (m,
1 H), 1.80 - 1.65 (m ©
2H)
9-5a ((R)-4-{[4-(4-Chloro- 753-7.49(m, 2H), | 544
phenoxy)-3-rifluoromethyi- 721 -7146 (m, 3 H), Fa P
benzenesulfonyil-methyl- 6.58 (s, 1 H}, 5.14 - T
amino}-4.5 6, 7-etrahydro- | 5.09 (m, 1 H), 4.84 . O \Q
indazoi-1-yl}-acetic acid {8,2H),265(s,3 \Nfa\ = a
H}, 2.62-2.47 (m, 2 H
H}, 2.08- 2.02 (m, 1 "@O
H),1.80-167 (m, 3 Hor/\'
H)
[+
9-6a [(R)-4-{[3-Chioro-4-(2 4- 8.09(d,1H). 783 544
dichioro-phenoxy)~ {dd, 1 H), 7.68 {t, 1
benrenesulfonyll-meathyl- H),748-7.42(m, 1
amino}-4,5 6,7 -tetrahydro- H), 7.23(d, 1 H), o '
indazol-1-yl}-acetic acid 6.9 (d, 1 H), 6.54 = .
(s, 1H), 5091 ol SN
H), 4.82 (m, 2 H), 3\} / 5
2.65 (s, 3 H),2.58 - ° o
251 {m, 2 H),2.09 -
2.01 {m, 1 H), 1.91 -
1.75 (m, 2 H), 1.73
—=1.63{m, TH)
g-7a {(R)-4-{[4-(4-ter-Butyl- 8.04 (d,1H),7.79 532
phenoxy)-3-chioro- {dd, 1 H}, 752 (d, 2
benzenesulfonyl]-methyl- H), 7.05 {d, 3 H),
amino}-4,5.6,7-tetrahydro- 6.54 (s, 1 H), 5.08
indazoi-1-yl}-acetic acid {t. 1H),473¢(s,2
H), 2.65(s, 3 H), Hy
255 (s, 2 H), 2.10 - _
2.00 (m, 1H),1.90 -
1.74 {m, 2 H), 1.73 -
1.63 (m, 1 H), 1.36
(s, 9 H)




methyl-amino-4,5,6,7-H), 7.31 (t. 1 H),

tetra hydro-indazol-1-y1)-7.23 (t, 1 H), 7.03(d,

a acetic

acidl H), 6.86 (d, 1 H), \- i, IIP
WO 2010/006944 PCT/EPZ009/058477
- 100 -
9-8a ((R»-4-{j2-Chloro-4-(2,4- 816 (d, 1 H}, 7.69 544
dichioro-phenoxy)- {d, 1 H), 7.48 (dd, 1
benzenesuifonyl}l-methyl- H), 7.32 (d, 1 H},
amino}-4,5,6,7-tetrahydro- 7.22(d, 1 HY, 7.1 0 “
indazot-1t-yl}-acetic acid {s, TH) 6.98 (dd, 1 f-mﬁ O o @
H), 4.98 (s, 1 H), " ﬂ@ 0 d
4.82 (s, 2 H), 2.81 P
(s,3H), 2.58 (s, 2 ¢ o
H), 2.09-1.80 (m, 4
H)
9-8a {(R)y-4-{[2-Chloro-4-{2-chioro~ | 8,14 (d, 1 M}, 7 .46 528
4-fhioro-phenoxy)- {dd, 1 H}, 7.36 (¢, 1
benzenesulfonvl}-methyi- H), 7.24 (dt, 1 H),
amino}-4,5,6,7 -atrahydro- 748 (d, T Hy, 711 “
indazol-1-yl}-acefic acid {s, 1 H}, 6.95 (dd, 1 }—g-bf ]
H), 4.97 (1, 1 H), . s
4.84 (3,2 H), 2.72 j\:{” £ ?j
(s, 3H), 2.63-2.49 © ¢
(m,2H),2.11-2.04
(m, 1 H), 1.98-1.89 -
(m,1H),1.84-173
{m, 2 H)
9-10a {{R)-4-{[2-Chloro-4-(2-chloro- | 8.13 (d, 1 H), 7.61 510
phenoxy)-benzenasulfonyi]- {d,1H), 746 (L 1
methyl-amino}-4,5,6,7- H),7.38-7.30 (m, 2
tetrahydro-indazol-1-yl}- H), 7.15 (d, 1 H),
acetic acid 7.2 (s, 1H), 6.95 \““g‘b .
(dd, 1 H), 4.98 (t, 1 P | b
H), 4.85 (s, 2 H), j,\:‘ {
272 (s, 3H), 261~ S
254 {m, 2H), 2.1~
203 (m, 1 H),
1.99-1.88 (m, 1 H),
184 -173 (m, 2 H)
9-11a ((Ry-4-{[3-Chioro-4-{d-chioro- | 8.13 (s, 1 H}, 7.85 528

2-fluoro-phenoxy)-
benzenesulfonyl]-methyl-
amino}-4,5,6,7-tetrahydro-
indazoi-1-yl)-acelic acid

(d, 1 H}), 7.49 (dd, 1
H), 7.30 (m, 2 H},
7.10(d, 1 H),6.56
(s, 1H), 5.09(t 1
H), 4.81 (5,2 H),
2.866 (3,3 H),2.57
(s, 2H) 20551
M), 1.88-1.64 (m, 3
H)




6.55 (s, 1 H),5.08 H
H)l

(t, 1 H), 4.79 (s, 2

H), 2.64 (s, 3 H),

2.62 - 2.47 (m, 2 H),

2.21 (s, 3

WO 2010/006944 PCT/EPZIOOS/658477
- 101 -
9-12a {{R)-4-{{4-(4-Chloro- 788 (g, 1H),7.76 494
phenoxy)-3-fluoro- (d,1 H), 7.46-7.10 ¢
benzenesuifonyil-methyl- (dd, 4 H),7.18 {m, 2 o
amine}-4,5,6,7-tetvahydro- H), 728 (& 1 H), 9 @\
indazol-1-yl}-acetic acid 8.55 (5,1 H),5.10 e “
{t 1H),4.84(g 2 P
H), 2.66 (s, 3 H), (j@
2.56 (m, 2 H), 2.05 Ho\rf
{m,1H), 1.91-1.64 Ei
{m, 3 H)
9-13a {{R}»4-[{3-Chloro-4-phenoxy- | 8.07 (4,1 H), 7.82 478
benzenesulfonyl}-methyl- (dd, 1H), 748, 2 !
amino}4,5,6.7-tetrahydro- H). 728 (5, TH), G
indazal-1-yl}-acetic acid 711 {(q,3H), 655 £y \©
(s, 1HY, 500 (1 Sy
H), 4.83 (s, 2 H), ;
265 (s, 3 H), 2.62 - @
2.48 (m, 2 H}, 2.10 - @WJ
2.02(m, 1H),1.91-
1.75 (m, 2 H), 1.74 - ©
183 {m, 1H)
9-14a {({(R)»-4-{[3-Chloro-4-(4-flucro- | 810 (s, 1H),7.8 494
phenoxy)-benzenesulfonyl}- (dd, 1 H), 7.22{t, 2 ,
methyl-amino}-4,5,6,7- H), 7.17 (m, 2 H}, a
tetrahydro-indazol-1-yi}- 706(d, 1H),65 g \©\
acetic acid (s, TH),5.10{t. 1 \Q/S\\o F
H). 4.83 (s, 2 H), .
265 (s, 3 H), 2.56 L1
(s, 2 H), 2.05 {m, 1 Ho}[j
H}, 2.61-1.64 (m, 3 4
H)
9-16a {R)-4-{(3-Chioro-4-p- B804 (¢, 1H),7.79 480
tolylaxy-benzenesulfonyl)- (ad, 1 H), 7.29{d, 2 ‘
methyl-aminc]-4.5,6,7- H) 7.02 (g, 3 H), o
tefrahydro-indazol-1-yl}- 8.54 (s, 1 H), 508 N \©\
acetic acid {t, 1 H), 4.78 (s, 2 Sy
H}, 265 (s, 3 H), p
2.62-2.48{m, 2 H), ’\ij
2.39 (s, 3 H),2.10 - Ho)j
201 {m, 1 H),1.90- L
1.74 {m, 2 H),
1.73-1.63(m, 1 H)
9-16a {(R}-4-{[3-Chioro-4-(2-chloro- | 8.07 (d, 1 H}, 7.81 528
4-flucro-phenoxy}- {dd, 1 H), 7.47 (dd , ,
benzenesulfonyll-methyi- 1 H}, 7.32 (q, o
amino}-4,5,6,7-tefrahydro- 7.24 (td, 1 H), 6 9 EY
indazol-1-vi)-acetic acid {d,1H),852(s, 1 Sy, F
H),5.08 {t, 1 HJ, f
£79(s,2 H), 285 {10
(s, 3H), 2.55(s, 2 HOH
H), 2.00-2.01 {m,1 4
H), 1.80-1.74 {m, 2




2.09 - 2.01 (m, 1 H),
((R)-4-{[4-(4-Acetylamino-8.05 (s, 1 H), 7.81 533

1.90 - 1.74 (m, 2 H),

WO 2010/006944

t73 - 1.63 (m, 1 H)

- 102 -

9-27a
phenoxy)-3-chloro-(d, 1 H), 7.66 (d, 2

PCT/EPZGO9/058477

H),1.73 - 1.63 (m, 1
H)

9-17a

{{R}-4-{[3-Chioro-4-(4-fluoro-
2-methoxy-phenoxy)-
benzenesulfonyl}-methyl-
amino}4,5,6,7-tetrahydro-
indazoi-1-vl)-acetic acid

8.00 (d 1H), 7.73
(dd, 1 ),721 (dci
1H), 7.01 (dd, 1 H),
6.83 - 6.77 (m 2H}
6.50 (s, 1 H), 5.09 -
5.02 (m, 1 H), 4.77
(s, 2 H),3.81(s, 3
M), 2.63 (s, 3 H),
2,60 - 2.46 (m, 2 H),
209 -2.00 (m, 1H),
1.90 - 1.74(m, 2 H),
1.68 (¢, 1 H)

H24

9-18a

((R)-4-{[3-Chloro-4-{2-chioro-
5-methyl-phenoxy)-
benzenesulfonyl}-anethyl-
amino}-4,5,6,7-tetrahydro-
indazol-1-yi)-acetic acid

8.06 (d, 1
(dd, 1 H),

Hj, 7.80
74
H), 7.16 (d, 1 H
H)
5

G(G?

7.08 (s, 1 6
(d,1H)6.5 (s,
H}, 5.09 ¢, 1 H),
479 (s,2 H), 2.64
(s, 3H), 2.56 (s, 2
M}, 2.36 (s, 3 H),
2.05 (s, 1 H), 1.90-

524

9-10a

{R)-4-{{3-Chloro-4-(2 4-
dimeathyi-phenoxy)-
benzenasulfonyl}-methyl-
amino}4,5,6,7 -tetrahydro-
indazol-1-y)-acetic acid

8.03(d, 1H), 7.76
(dd, ),7 19 (s, 1
H), 7.13(d, 1 H),
6.94 (d 1H6.83
(m, 1H 655 (s, 1
H),5.00 (¢, 1 H),
4.83 (s, 2 H), 2.64
(s, 3 H}, 2.56 (s, 2
M}, 2.36 (s, 3 H),
2.20 (s, 3H), 2.05
(m, 1 H), 1.90-1 64
(m, 3 H)

(

1.64 (m, 3H)
(d,
1

504

9-20a

{{R}~4~{[3-Chloro-4-(4-chloro-
2-methoxy-phenoxy)-
benhzenesutfonyl}-methyl-
amino}-4,5,8,7-tetrahydro-
indazol-1-yi)}-acetic acid

8.01 (d, 1 ),7’7‘4
{dd, 1H),7.23(d,
H), 7.18 {d, 1 H),
7.07 {dd, 1 H), 684
{d, 1 H), 8.52 (s,

H), 5.06 (g, 1 ),
480 (s, 2H). 380
(s5,3H).264(s, 3
H),281-247 {m, 2
H). 2.09-2.00 {m, 1

540




benzenesu(fonylkmethyl-H), 7.10 (d. 2 H),

indazol-1-y1)-acetic acid(s. 1 H 5.10 (t, 1 H),

amino)-4,5,6,7-tetrahydro-7.08 (s, 1 H), 6.54
4.78 (s, 2 H),2.65 H1

\

WO 2010/606944 PCT/EP2009/058477
- 103 -
H), 101174 (m, 2
H), 1.74 - 183 (m, 1
H)
9-21a {{(R)-4-{[3-Chioro-<4-(4-chioro- | 8.08 (d, T H), 7.BO 528
3-flucro-phenoxy)- {dd, 1 H), 7.30 (m, 2
benzenesulfonyll-methyl- H), 718 {d, 1 Hj,
amino}-4,5 8,7 tetrahydro- 740 (m, 1H), 6.59 :
indazol-1-yl j-acetic acid (s, 1H), 510 (¢ 1 }_t{”}
H), 2.85 (s, 3 H), z o
256 (s, 2 H), 2.05 w { b
(m, 1 H}, 1.90-1.84 " Foow
{m,3H)
9-22a {{R)-4-{[3-Chloro-4-(2,5~ B.08 (d,1H), 7.85 512
diftuoro-phenoxy)- (dd, 1 H), 7.4 -
benzenasutfonyl}-methyi- 7.34 (m, 1H), 7.14 -
aminc}-4.5,6,7-tetrahydro- 7.06 {m, 3H), 6.63
indazol-1-yl)-acetic acid (s, 1H),5.10 (%, 1 }«mgd 3
H), 4.80C (s, 2 H), w TN °
266 (s, 3H),262- j\j@ b
248 (m, 2 H), 2.09 - ° F
2.00(m, 1H}, 1.89-
1.76 {m, 2 H), 1.69
(g, 1Hj
9-23a {R}-4-{I4-(4-Bromo- 8.08 {d,1H),7.85 654
phenosxy)-3-chioro- {dd, 1 H),7.81 (¢, 2
benzenesulfonylj-methyil- Hj, 7.17 {d, 1 H),
amino}-4,5,6,7tetranydro- 7.05(d,2H),6.56 !
indazol-1-yl}-acetic acid (s, 1H} 510( 1 \S,ngdv
H), 2.66 (s, 3 H), - \% ° b
2.63-248(m, 2 H), PN
210 -2.01 (m, 1 H), ° &
1.82-1.75(m, 2 H),
1.75-1.684 (m,1 H)
G-24a {{ R)-4-{[3-Chloro-4-(3-chiaro- | 8.03(s, 1 H),7.78 528
4-fluoro-phenoxy)- {(d, 1 H), 7.09-6.96
benzenesulfonyij-methyl- (m,5H),6.55(s,1
aminoj-4.5,6,7-tetrahydro- H5.08 {s.1H),3.84
indazol-1-yl)-acetic acid (s,3H), 284 (s, 3
H), 2.56 (s, 2 H}, o
2.05 (m, 1 H), 1.90- P
1.84 (m, 3 H) °




(s, 3H), 2.57 (s, 2
1 H)

H), 2.17 (s, 3 H),

2.04 (m, 1 H), 1.90 -

1.74 (m, 2 H), 1.73

WO 2010/606944 PCT/EPZM09/058477
- 144 -
9-25a {{(R)-4-{{3-Chloro-4-(4- L B.15(d, 1 H}, 8.04 554
methanesulfonyl-phenoxyy | (d, 2 H), 7.96 (dd, 1
benzenesulfonyi}-methyl- H), 742 (d, 1 H),
amino}-4,5,8,7-tetrahydro- 7.26{d,2H),6.59
indazal-1-yl}-acetic acid {,THSAS (L, 1 H),
3.16 (s, 3 H), 2.62 "
(5,3 H),257 (5,2 o 0
). 2.05 {m, T H), e
1.90-1.64 (m, 3 H)
9-26a {(Ry4-K3-Chloro-d-o- BOS{d,1H), 777 490
tolyloxy-benzenasulfonyi)- {dd, 1 H), 7.38 (d, 1
methyl-aminc}-4.5,6,7- H), 7.31 (1 1 H),
tetrahydro-indazol-1-yl}- 723 (t, 1 H}, 7.03(d, F
acetic acid 1 H), 6.86 (d, 1 H), \Wg{“}
6.55 (s, 1 H), 5.08 W, b
(& 1 H), 4.79 (s, 2 ﬁ\j {
Hj), 2.64 {s, 3 H), o
2,62 -2.47 (m, 2 H),
2.21 (s, 3H},
2.09-2.01 (m, 1H),
1.80-1.74(m, 2 H),
1.73-1.63 (m, 1H)
8-27a {((R)-4-{[4-{4-Acetylamino- 8.05 (s, 1 H), 7.81 533
phenoxy)-3-chloro- (d,TH)7.66(d,2
benzenesulfonyij-methyl- H), 750 (d, 2 H), o
amino}4,5,6,7-tetrahydro- 7.08 (s, 1H), 6.54 \“"[‘LG‘
indazol-1-yl)-acetic acid (s.1H5.10{t 1 H), P I
4.78 (s, 2 H), 2.65 “}\,@
{s,3H),257(s,2 o .
H), 2.17 (s, 3 H), "{
2.04 {m, 1H),1.90 - ’
174 (m, 2 H), 1.73
—1.63{(m, 1 H)
9-28a {R)-4-{13-Chloro-4-{4- 8.09 (d,1H),7.86 560
trifiuoromethoxy-phenoxy}- {dd, 1 H),7.39(d, 2
benzenesuifonyl]-methyl- H), 7.20 {d, 3 H),
amino}4,5,6,7-tetrahvdro- B5.56 (s, 1H),5.10
indazol-1-yl)-acelic acid (t, 1H),4.80 (s, 2
H), 2.66 (s, 3 H),
283-248(m, 2H),
2.10-2.02{(m, 1 H)
1.92 -1.75(m, 2 H}
1.75-1.64 (m, 1 H)

-1.63 (m,




9-28a ((R)-4-{[3-Chloro-4-(4- 8.09 (d, 1 H), 7.86 560
2 benzenesulfonylkmethyl- H), 7.20 (d, 3 H),

trtfluoromethoxy-phenoxy)- (dd, 1 H), 7.39 (d,
amino}-4,5,6,71letrahydro- 6.56 (s, 1 H), 5.10

WO 2010/006944 PCT/EPIBUS/058477
- 105 -
9-2%a ((R)-4~{j2~-Chioro-5-flucro-4- 8.06 (s, 1 H), 7.25~ 512
{4-flucra-phenasy}- 7.14 {m, 6 H),5.10
benzenesulfonyll-methyl- (L 1H}273(s,3
amino}-4,5,6,7-tetrahydro- H}, 2.58 (8, 2 H), 0 .
indazol-1-yl)-acetic acid 2.08 (3,1 H), 1.96 }wgg
(m, 1 HY, 1.79 (m, 1 , i}\j o
H) ij { : b
< -
9-30a {{R)-4-{[5-Chloro-2-fluoro-4- | 8,06 {d, 1 H), 7.28 - 512
{4-fluoro-phenoxy)- 7.18{m, 4 1), 6.93
benzenesulfonyl}-methyl- (s, 1H), 6.84 (d, 1
amino}-4,5,6,7 -tetrahydro- H), 5.08 (t, T H), ; !
indazol-1-yl}-acetic acid 2.70 (s, 3 H), 283 }.—ﬁL@—
2.50 (m,2H),2.11 - q% ° b
2.02 {m, 1 H), 1.93 - P
1.85{m, 1H), 1.85- “ F
1.70 (m, 2 H)
9-31a (R)-4-{[3-Chioro-4-{4- 8.00(m, 1H),7.76 506
methoxy-phenoxy)- (m,1H),7.06{dd, 4
benzenesulfonyi]-methyi- H), 6.96 (m, 1 H), .
amino}-4,5,6,7-tetrahydro- 6.53 (s, 1 H),5.05 L :{
indazol-1-yi}-acetic acid {m,1H),3.82(d, o~ 4
J=3.28 Hz, 3 M), ”‘}\}% ° Q
2.62 (d, J=3.54 Hz, o y
3 H), 2.58 - 2.45 (m, \
2 H),
2.05 {m, 1 H), 1.90
-1.72(m, 2 H), 1.72
-1.60 (m, 1 H)
8-32a {{R)-4-{{3-Chloro-4-(2 4~ 8.06 {d,1H),7.82 512
difluore-phenoxy)- (dd, 18, 7.32 (m, 1
benzenesulfonyl}-methyl- Hj}, 7.26 (m, 1 H),
amino}-4,5,6,7-tetrahydro- 7.0, 1 H), 7.02 ‘
indazol-1-yi)-acetic acid (d, 1 H), 6.59 (s, 1 };_E-d .
H), 5.08 (t, 1 H), w TN °
478 (s,2 H), 266 .
{s,3H),2.56 (m, 2 © r
H), 2.12-2.060 (m, 1
H), 1.80-1.76 (m, 2
H), 1.73-1.62{m, 1
H)




indazol-1-y1)-acetic acid (t, 1 H), 4.80 (s, 2

H), 266(s 3H) , ._

2.63-2.48 (M, 2 H), 0

202(m, 1H)
WO 2010/006944 PCT/EP200G3/058477
- 106 -
9-33a {R)-4-{[3-Chioro-4-{2,6- 8.08(d 1H};, 782 | 512
difluoro-phenoxy)- {dd, 1 H),7.46 -
benzenesulfonyl}l-methyl- 7.35(m, 1H), 724
amino}-4,5,6,7-tetrahydro- {t, 21, 7.01 (¢, 1 F
indazob-1-yi}-acetic aci M), 6.66 (s, 1 H), }_E_G_ .
5.27 - 5.05 (m, 3 H), o= Qj
2.66 (s, 3 H), 2.62 - P -
248 {m, 2 H),2.10 - °
2.00{m,1H),1.90-
1.74 {m, 2
H), 1.68 (t, 1 H),
9-34a ({R)-4-{[3-Chloro-4-{4-cyano- | 8.13 (d, 1 H), 7.94 501
phenaxy}-benzenasulfonyil- (dd, 1 H),7.81(d, 2
methyl-amino}-4,5.8,7- M}, 7.39 (d, 1 H), )
tetrahydro-indazol-1-yi)- 747 (d, 2 H), 6.56 \p '
acetic acid (s, TH), 511 (1 - A ¢
HY, 2.68 (s, 3 H), . /@ ’
2.64 -2.49(m, 2 H) }" Q
2.11-2.02 (m, 1 H) N
1.83-172(m, 3H)
6-35a {Ry¥-4-{[4-(4-Fuoro- 7.85 (s, 1H3,7.70 474
phenoxy)l3-methyi- (dd, 1 H), 7.21-7.08
benzenesulfonyl}-mathyl- {m, 4 H),6.92(d, 1 o
amino}-4,5 6 7-tetrahydro- | H), 6.41 (s, 1 H), A \©\
indazoi~1-yl)-acetic acid 508 (1, 1H), 2.63 Sy F
{s,3H) 255(s,2 P
H), 2.41 (s, 3 H), \/I)
2.05 (s, 1 H), 1.90- Ho}ff
1.66 (m, 3 H) !
9-36a {((R}-4-{[4-(4-Carbamoyi- 8.1 {s. 1 H), 7.97 519
phenaxy)-3-chioro- (dd, 2H),7.89(d., 1 ‘
benzenesutfonyl}-methyi- H), 7.27 (d, 1 H), o
amino}-4,5,6,7-tetrahydro- | 7.12 (¢, 2 H), 6.56 X Qﬁ
indazol-1-yl}-acetic acid (s, 1H),515- 505 et T
{m,1H),266(s,3 i
M), 2.62 - 2.48 {m, 2 /’jO
H), 241 -1.98 {m, ”"?J
1 H), 1.91-1.67 (m, L
3H)
9-37a | ((Ry4-{[3-Chloro-4-(2-flucro- | 8.05 (¢, 1 H), 7.80 494
| phenoxy)-benzenesulfonyl}- | (dd, 1 H},7.37 - |
methyi-amino}-4,5,6,7- 7.24{m, 4H),7.00 o
tetrahydro-indazol-t-yl}- (d, 1 H),6.60 (s, 1 4 FI)
acetic ack! H), 5.08 (t, 1 H), S
2.64 (s,3H),259-
247 (m, 2 H), 2.10 - N{N a
2.00 (m, 1 H}, 1.906- HO,
1.74 (m, 2H), 1.73 ?J
—1.61(m, 1 H) ¢




1.92-1.75(m, 2 H) 1.75-1.64 (m, 1 H) WO 2010/1)116944PCT/EP2009/058477 - 105 -
9-29a ((R)-4-{[2-Chloro-5-fluoro-4- (4-fluoro-phenoxy)- benzenesulfonyll-methyi-
amino}-4,5,6,7-tetrahydro- 8.06 (s, 1 H), 7.25- 7.14 (m, 6 H), 5.10 (t, 1 H), 2.73 (s, 3 H), 2.58 (s, 2 H),
512 indazo%—%ﬁ&;&gg&c acid 2.08 (s,1H),1.96 (m,1H),1.79(m,10

PCT/EP2009/058477
-107 -
9-38a {(R)-4-13-Chloro-4-{4-fluore- | 8.05 (d, 1 H), 7.78 508
2-methy!-phenoxy)- {dd, 1 H), 7.14 (¢, 1 '
benzenesulfonyi]-methyl- H), 7.10-7.02 (m, 2 o
amino}-4.5 6 7-tetrahydro- | H), 6.87 (d, 1 H), %
indazol-1-yvi-acetic acid 654 (s,1H), 508 Sy F
{t 1H),4.81(s,2 i
H), 2.64 (s, 3 H), h\/jO
2.61-2.47(m, 2 H), HO)J
2.21(s,3H),2.09- J
2.00{m, 1 H},1.91-
1.75 {m, 2 H), 1.73 -
s 1.66 (m, 1 H)
9-3%a ((R)~4-{13,5-Difluoro-4-(4- 7B {m, 2 H), 7.4 496
flucro-phenoxy)- (m, 2H),7.05(m, 2
benzenesulfonyi-methyl- M}, 6.67 (3,1 H), f
aminc}-4,5,6 7-ietrahydro- | 5.14 (t, 1 H), 4.82 - ,%-Q
indazol-1-yl}-acetic acid (s, 2H),270{s, 3 v
H), 2.64 - 2.50 {m, 2 (Ij i D\
H),211-2.03{m, 1 . F
H),1.92-1.78 (m, 2 yﬁ
Hj, 1.76 - HO
1.65 (m, 1 H)
9-40a {(R)-4-{[3-Bromo-4-{4-fiuoro- | 8.19 (s, 1 H}, 7.85 538
phenoxy)-benzenasulfonyl}- (d,1H), 7.26-7.12
methyl-amino}-4 56 7- (m, 4 M}, 7.02(d, 1 g
tetrahydro-indazol-1-y1)- H), 6,50 (s, 1 H), - ,ﬁdo
acetic acid 514 -5.03 (m, 1 H), vl Q
4.69 - 4.56 (m, 2 H}, N
2.73-2.55{m, 5 H), o i
212 -1.97 (m,1 }fﬁ
H), 1.917 - 1.67 (m, o
3H)
8-41a ((R)-4-{[4-(4-Fluoro- 8.20 (s, 1H),8.12 528
phenoxy}-3-trifluoromethyi- (dd, 1 H}, 7.30 -
benzenesutfonyll-methyi- 719 {m, 4H),7.12 N
amino}-4,5,6,7-tetrahydre- {d,1H),86.56 (s, 1 f
indazol-1-yi)-acetic acid H), 5.10 (t, 1 H), g ¢
4.77 (8,2 H), 2.65 P O\
(s, 3H), 2.61 - 2.47 N@O ‘
{m, 2 H), 2.09 - 2.00 O?J
{m, 1 H),1.90-1.67 .
(m,3H)
9-42a {(R)-4-{[3-(4-Fluoro- 787 (s, 1H) 758 528
phenroxy)-5-frifluoromethyl- {s,2H),725-7.18 F
benzenesulfonyll-methyl- {m,4H),648(s, 1 | F—F
amino}-4.5,6,7-tetrahydro- H), 5.08 -5.01 {m, 1
indazol-1-yl)-acetic acid H), 4.83 (s, 2 H), o, @F
2.62 (s, 3 H), 2.59 - \fé"s‘b o
248 {m, 2H) 2.10- -
2.02 (m. 1 H). 1.86 - N”jO
1.62 {m, 3H) o 7]/]“
O




H) 9-30a {(R)-4-415-Chloro-2-fluoro-4- 8.06 (d, 1 H), 7.28 -512 (4-fluoro-phenoxy)- 7.18 (m, 4 H),
6.93 benzenesulfonyll-methyl- (s, 1 H), 6.84 (d, 1 am ino}-4,5,6,7-tetrahydro- H), 5.08 (t, 1 H),
indazol-1-y1)-acetic acid 2.70 (s, 3 H), 2.63-2.50 (m, 2 H), 2.11-\*0 2.02 (m, 1 H), 1.93 - 1.85(m,

1H),1.85- 1,70 (m. 2 H) PCT/EP2009/058477

- 108 -

EXAMPLE 10-1
[4-{4’-Methoxv-biphenvi-d-sulfonviamine-4.5.6, 7 -tetrahvdro-indazol-1 -vil-acetic

acid ethyi ester

N

0
N

\Mof

5 O

[4-{4-Bromo-benzenesulfonylamine)-4,5,6,7 tetrahydro-indazol-1-yll-acetic acid

Br
o IT
08!
N \O
~.0 N

)J

0

ethyl ester

Starting from 3-(4-amino-4,5,6,7-tetrahydro-indazol-1-yh-acetic acid sthyl ester and

10 4-bromo-benzenesulfonyl chloride, [4-(4-bromo-benzene-sulfonylamino)-4,5,8,7-
tetrahydro-indazol-1-yl}]-acetic acid ethyl ester (760 mg, 54.7%) was prepared in an
analogous manner as described for example 1-1 as a viscous oil. MS cald. for
C17H20BrN3O4S 441, obsd. (ESI™) [(M+H)"] 442.

15 [4-{4 -Methoxy-biphenyl-4-sulfonyiaminoe)4,5,8,7 tetrahydro-indazol-1-yi}-acetic
acid ethyl ester



9-31a ((R)-4-{[3-Chloro-4-(4- 8.00 (m, 1 H), 7.76506 methoxfphenoxy)- (m, 1 H), 7.06 (dd, 4
benzenesulfonylkmethyl- H), 6.96 (m, 1 H), amino}-4,5,6,7-tetrahydro- indazol-1 -A )-acetic acid 6.53
(s,1H),5.05(m,1H),3.82(d, \tASP-W J=3.28 Hz,3H), 2.62(d,J=3.54Hz, 3H),2.58-

2.45 (M, w6 2010/006944 PCT/EP2005/058477

- 109 -

N

0
o N

}J

O
A mixture of [4-(4-bromo-benzenesulfonylamino)-4,5,8,7-tetrahydro-indazol-1-yi}-
acetic acid ethyl ester (44 mg, 0.10 mmol), 4-methoxy-phenylboronic acid (3 mg,
0.15 mmol), sodium carbonate (21 mg, 0.20 mmeol) and
5 tetrakis(triphenylphosphine)palladium(0) (6 mg, 0.005 mmol) in N,N-
dimethylformamide {0.5 mL) was heated in a microwave oven at 150 °C for 30
minutes under an argon aimosphere. The resulting mixture was diluted with water
and exiracted with ethyl acetate. The organic layer was washed with brine, dried
over sodium sulfate and concentrated in vacuo. The residue was purified by
10 preparative HPLC to afford [4-(4'-methoxy-biphenyi-4-sulfonylamino)-4,5,6,7-
tetrahyaro-indazol-1-vil-acetic acid ethyl ester (4.7 mg, 10%) as a white solid. MS
cald. for CasHzN3OsS 469, obsd. (ESI™) [(M+H)'] 470.

EXAMPLES 10-2 to 10-31
RZ

Q /@»Au
-3

N™

O
0
e ¥e)
m
n
0
15 m=0, 1; n=1, 2
The following examples 10-2 to 10-31 were prepared in an analogous manner as
described for example 10-1 using 3-((R)-4-amino-4,5,6,7-tetrahydro-indazol-1-yl)-
acetic acid ethy!l ester, or 3-(4-amino-4,5,6,7-tetrahydro-indazol-1-yl)-acetic acid
ethyf ester, or 3-((R)-4-amino-4,5,8,7-tetrahydro-indazol-1-yl)-propionic acid methyl
20 ester, or 3-{4d-amino-4,5,6,7-tetrahydro-indazol-1-vi)-propicnic acid methyl ester and



2H), 2.05(m,1H),1.90 -1.72(m,2H),1.72 -1.60(m,1H) 9-32a((R)-44[3-Chloro-4-(2,4- 8.06
(d, 1 H), 7.82512 difluoro-phenoxy)- (dd, 1 H), 7.32 (m, 1 benzenesulfonylEmethyl- H), 7.26 (m, 1 H),
amino}-4,5,6,7-tetrahydro- 7.10 (t, 1 H), 7.02 indazol-1-y1)-acetic acid (d, 1 H), 6.59 (s, 1 \it H),

5.08 (t. 1H), wq 201006944 PCT/EP2009/038477

-110-

the appropriate commercially available benzenesulfony! chlorides XO0(VIlE and aryl
boronic acids (ArB(CH).).

MS
Example {(ESI+,
No. Systematic Name M+H) Structure
10-2 {4-{4-Pyridin-3-yl-benzenesulfonylamino}- 441 a
i 4,56 7-tetrahydro-indazol-1-yli-acetic acid o N
ethyi ester 7
Oo gt
/S\~
HMN [o]
O
N‘-w.
™
\/O\I_H
o
10-3 [4-(4-Ethoxy-bigheny-4-suifonylamino)- 484 ot
4,56, 7-tetrahydro-indazol-1-yvil-acetic acid |
athyl ester Q
S
HN'S\‘O
N
\»o\”)
Q
10-4 {4-{2-Chloro-biphenyi-4-sulfonyiaming)- 474
4,56, 7-tetrahvdro-indazol-1-yljl-acetic acid Q
ethyl ester
s
O N
28a
un’ o
U
. N\
N
\/ow)
8]
10-5 f4-{4-Methoxy-biphenyl-3-sulfonylamino)- 470
4.5,6,7-tetrahydro-indazol-1-yil-acetic acid
ethyl ester
it e
O
(!3




H 478 (s,2H),2.66 (s,3H),256(m,2 H),2.12-2.00(m,1 H),1.90-1.76 (m,2 H),1.73-1.62
(m,1 1H) WO 2010/(106944PCT/EP2009/058477 - 106 - 9-33a ((R)-4-03-Chloro-4-(2,6-
difluoro-phenoxy)- benzenesulfonylt-methyl- amino}-4,5,6,7-tetrahydro- 8.08 (d, 1 H), 7.82 (dd, 1 H),

7.46-7.35 (%&H)Fi(zﬁka%ﬂzt(t’ 2 H)’ 7.01 (d' 11512 PCT/EP2069/058477
11l -

10-6 [4-{4-Chloro-biphanyi-4-sulfonylaming)- 474 c
4,5,6,7-tetrahycro-indazol-1-yij-acetic acid Q
ethyl ester

o S

T

10-7 [4-(4-Fluoro-biphenyk-d-sulfonviaming}- 458
4,5.6,7-tetrahydro-indazol-1-yil-acetic acid
ethyl ester

4,56, 7T-tetrahydro-indazol-1-vi]-acetic acid

ethyl ester Q
Q
o}

10-8 {4-(2-Fluarc-biphenyl-4-sulfonytamino}- 458 Q
-

10-9 [4-(2-Trifiuoromethyl-biphenyl-4- 508
suffonylamine)-4.5,8,7-tetrahydro-indazol-1- Q
vil-acetic acid ethyl ester £

X7
/S\ F
Hi O




indazol-1-y1)-acetic add H), 6.66 (s, 1 H), 5.27 - 5.05 (m, 3 H), \

2.66 (s, 3 H), 2.62 - 2.46 (m,

2H),210- 2.00(m,1H),1.90- 1.74(m,?2
WO 2010/606944 PCT/EPZOO9/058477
-112 -

10-10 f4-(3-Methoxy-biphenyl-4-suifonvlamino)- 470
4.5 6 7-tefrahydro-indazoi-1-yl}-acelic acid Q G
ethyl ester

WS
HN,S\\O
i
N\
N
\/O\ﬂ/‘
Q

10-11 [4-(3-Cyano-biphenyl-4-sulfonylamino)- 465
4,5,6,7-tetrahydro-indazol-1-yll-acetlic acid Q ==y
ethyl ester -

o S0
mn o
N
\/071)
@]

10-12 [4-(Z'-Chioro-biphenyl-3-suifonyiamino)- 474 ]
4,5,6,7-tetrahydro-indazol-1-yi}-acetic acid “
ethyl ester

O\*
EN
HY o
4 @
N
\/Of
(8]

10-13 [(R)-4-(3-Chloro-biphenyl-4-sulfonylamino)- 474
4.5 6,7 -tetrahydro-indazol-1-yH-acetic acid O G
ethyl ester

e
HN:/H\‘O
0
N\
N
\-PO\(.H
o]




H), 1.68 (t, 1H), 9-343 ((R)-4{[3-Chioro-4-(4-cyano-i 8.13 (d, 1 H), 7.94 501
phenoxy)-benzenesulfonyll- i (dd, 1 H), 7.81 (d, 2  methyl-amino}-4,5,6,7- H), 7.39 (d, 1 H),

WO 2010/046944 PCE/EPIOGS/058477
-115-
10-14 [4-(3-Trifluoromethoxy-biphenyl-4- 524 £ e
suffonylamino}-4,5,6,7-tetrahydro-indazol-1 - O o’\i
yil-acetic acid ethyl ester Q
8]

10-15 [4-(3~Chioro-4 -fiuoro-biphenyl-4- 482 F

sulfonviamino)-4.5,8,7-tetrahydro-indazol-1- Q o

vil-acetic acid etivyi ester ‘
o S

10-16 | [4-(5-Trifiuoromethyl-biphenyl-3- 508
suffonylamino}4 5,6,7-tetrahvdro-indazol-1-
yii-aceiic acid ethyl ester

10-17 [4-(2-Triffuoromethyl-biphenyi-4- 508
sulfonylaming)-4,5,8,7-tefrahydro-ingdazol-1-
yil-acetic acid athyi ester




tetrahydro-indazol-1-y1)- acetic acid 7.17 (d, 2 H), 6.56 (s, 1H), 5.11(t, 1 \"IFo H), 2.69 (s, 3 H),
264-249(m,2H) 2.11-2.02(m,1H) \, 1.93-1.72(m, 3 H)

WO 2010/006944 PCT/EPZO09/58477

114 -

10-18 [4-(3’ 5"-Dimethyl-biphenyl-4-sulfonylamino)- 468
4.5 8, 7-telrahydro-indazol-1-vil-acetic acid
ethyl ester

10-19 §4-(3-Hydroxy-biphenyl-4-sulfonylamino - 458
4,5,6,7-tetrahydro-indazol-1-yl}-acetic acid Q o
athyl ester

S

10-20 [4-(3'-Ethoxy-biphenyt-4-sulfonytamino)- 484 .
4.5,8,7-tetrahydro-indazol-1-ylj-acetic acid ]

ethyl ester Q

N ]
Nf’ |
\/Ob’j
10-21 14-(3-Isopropoxy-biphenyl-4-sulfonylamino)- 498 )\
4,5 8,7-tetrahydro-indazol-1-yl}-acetic acid ' g
ethyl ester Q
o S
e o




9-35a ((R)-4-{f4-(4-F9uoro- 7.85 (s, 1 H), 7.70 474  phenoxy)-3-methyl- (dd, 1 H), 7.21-7.08
benzenesulfonyl]-methyl- (m, 4 H), 6.92 (d, 1 amino}-4,5,6,7-tetrahydro- H), 6.41 (s, 1 H),

WO 2020/506944 PCTIEP2063/058477
-115-
10-22 [4-(3-Acetyi-biphenyl-4-sulfonylamino)- 482
4.5,6,7-tetrahydro-indazol-1-yikacetic acid
ethyl ester
10-23 [4-{3-Nitro-biphenyl-d-sulfonylamino}- 485

4,5,6,7-tetrahydro-indazol-1-yll-acetic acid
ethyl ester

10-24 [4-(3' 5'-Bis-triftuoromethyi-biphenyl-4- 576
suffonylamino)-4,5,6,7-tefrahydro-indazoi-1-
vil-acetic acid sthyi ester

10-25 [(R)-4-{3-Trifluoromethyl-biphenyi-4- 508 R
sulfonyviamino)-4 5,6,7-tetrahydro-indazol-1 - F

vij-acetic acid ethyl ester
sy
il




indazol-1-y1)-acetic acid 5.08 (t, 1 H), 2.63 -/1/4 VO

2.05 (s, 1 H), 1.90- HO

(s, 3 H), 2.55 (s, 2

H),2.41 (s, 3 H),

WO 2019/006944 PCT/EPZ089/058477
-116 -
10-26 | [(R)-4-(3-Trimethytsilanyl-biphenyi-4- 512
sulfonylamino)-4 5,6,7-tetrahydro-indazol-1-
vll-acetic acid ethyl ester
N _\:\ :
N
-0,
8!
10-27 [(Ry-4-(3“lsopropyl-biphanyl-4- 482
sulfonviamino)-4,5,6,7-tetrahydro-indazol-i- O
vifacetic acid ethy! ester ,
3 L)
HB; \O
N
~_2
ZJ
10-28 [{R)-4-(3'-Methanesulfonyl-biphenyl-4- 518
suifonylamino)-4 5,6, 7-tetrahydro-indazol-1 - O
ylj-acetic acid ethyl ester S/IO
o L7
H?’S\\O
N
~C
2,/
10-29 [{R)-4-(3-Methanesulfinyi-biphenyl-4- 502

sulfonylamino)-4,5,8, 7-tetrahydro-indazal-1 -
yil-acstic acid ethyl ester




1.66 (M, 3 H) 0
(dd, 2 H), 7.89 (d,

9-36a ((R)-4-([4-(4-Carbamoyl- 8.11 (s, 1 H), 7.97 519

benzenesulfonyll-methyl- H), 7.27 (d, 1 H),

phenoxy)-3-chloro-

WO 2010/006944 PCT/EP2009/658477
-117 -
10-30 3-[4-(biphenyl-4-suffenviaminc)-4,5,6,7- | 440 Va
fefrahydro-indazal-1-yl}-propionic acid ethyl
ester Ay
0. ’ t“
=N
N. L&}
o
10-31 J-{{Ry-4-(3"-Trifluoromethyl-biphenyi-4- 508

sulfonylamino}-4 5,6, 7-tetrahydro-indazol-1-
vil-propionic acid methyl ester

EXAMPLE 10-12
[4-{4'-Methoxy-biphenvi-4-sulfonylaminol-4.5.6,7-tetrahvdro-indazol-1 -vil-acetic

acid

Starting from [4-{4"-methoxy-biphenyl-4-sulfonylamino}-4,5,6,7 -tetrahydro-indazol-1-

yij-acetic acid ethyl ester , and using the method described for example 1-1a, [4-(4'-

methoxy-biphenyi-4-sulfonylamino}-4,5,6,7etrahydro-indazol-1-yil-acetic acid (2.7
mg, 61.4%) was obtained as a white powder. 'H NMR (400 MHz, CDs0OD) & ppm
16 7.98(d,2H),7.84(d, 2H), 7.70 (m, 2 H), 7.07 (t, 2 H), 6.70 (g, 1 M), 4.84 (s, 2 H),
440 (8, 1 H), 3.88 (s, 1 H), 2.50 {m, 2 H), 1.75-2.00 (m, 4 H}. MS caid. for
CooH23N305S 441, obsd. (ESI™) [(M+H)'] 442.



amino}-4,5,6,7-tetrahydro- 7.12 (d, 2 H), 6.56 indazol-1-y1)-acetic acid (s, 1 H), 5.15 - 5.05
1 H), 2.66 (s, 3 H), 2.62 - 2.48 (m, 2

WO 2610/006944 PCT/EPZG09/058477

-118-

EXAMPLES 10-23 to 16-31a

N

G
Mr@ n=1, 2
O

The following examples 10-2a to 10-31a were prepared in an analogous manner as

described for example 1-1a from the corresponding esters 10-2 to 106-31.

5
MS
Example 'H NMR (400 MHz, (ESH+,
No. Systematic Name CD-0D} & ppm M+H) Structure
10-2a 4-(4Pyridin-3-yi- §2G(s, 1H),9.01(d, | 413 7
benzenesuifonylamino}- | 1 H), 8.89 (d, 1 H), e N
4.,5,6,7-tetrahydro- 8.23-8.18(m, 1 H),
indazol-1-yiJ-acetic acid 8.07 (g, 4 H),7.51 (s, o
1 H), 5.01 (s, 2 H), hd
4.42(t 1 H), 2.65- mo©
2.53 (m, 2H),1.95- 7
1.88 (m, 1 H), 1.82 - £
1.71 (m, 2 H), 1.70 - -
1.60 (m, 1 H) jw)
o]
10-3a [4-{4-Ethoxy-biphenyi-4- | 8.00 - 7.94 (m, 2 H), 4586 ot
sulfonylaminc)}-4 5.6, 7- 783 (d, J=101Hz, 2 Q
tetrahydro-indazol-1-yl]- H), 7.67 (d, J=1.52
acetic acid Hz, 2 H), 7.04 (s, 2 O
H), 6.69 (s, 1 H), 477 %
(s, 2 H),4.39 (s, 1 H), w Yo
4.10 {t, 2 H), 2.67 -
240 (m, 2 H),2.03 - I
1.89 {m, 1 H), 1.85 - o
1.67 (m, 3 M), 1.42 {1, j,)
3H) °
10-4a [4-(2-Chioro-biphenyl-4- | 8.04 (d, 2'H), 7.65 (d, | 446
sulfonytamino)-4,5,6,7- 2H), 757 {m, 1 H}, Q
etrahydro-indazol-1-yl}- 7.44 {m, 3H},6.63 O 5
acetic acid (s, TH), 472(s, 2 Hj, .
4.43 (5,1 H), 2.53 I
{m. 2 H), 1.97 {(m, 1
H),1.83(m, 3H) ‘B
HO\FH
| o]

(m,



H), 2.11 - 1.98 (m,

1 H), 1.91 -1.67 (m,

3H)

7.80494 _ p-'0p/ Y phenoxy)-benzenesulfonylj-

9-37a((R)-4-([3-Chloro-4-(2-fluoro- 8.05 (d, 1 H),

WO 2010/006944 PCT/EP2009/0658477
-119 -
10-58 l4-{4-Meihoxy-biphenyl- | 8.14 {s, 1 H}, 7.89 (1, 442
3-suffonylamine)-4 ,5,6,7- | 2H),7.66 (m, 3 H),
tetrabydro-indazol-1-yi]- | 7.05 (d, 2 H), 6.61 (s, o,
acetic acid 1H), 4.74 (s, 2 H), 5% O
442 (s, 1 H), 250 Mo
(m, 2 H), 1.85 (m, 4 —
H) Ny
HCr\")
o
10-6a [4-(4-Chloro-biphenyl-4- | 8.04 (d,2 H),7.89 (d, 446
sulfonyiamino)-4,5,6,7- | 2 M), 7.75 (d, 2 H),
tetrahydro-indazol-1-yi}- 7.53(d, 2 H), 6.65 (s,
acefic acid 1H), 467 (5,2 H),
4.41 {t, 1 H), 2.50 (m,
2 H), 2.00 -1.75 (m,
4 Hj
)
m\n)
<
16-7a [4-(4-Fiuoro-biphenyl-4- | 8.04 (d, 2 M), 7.88 (d, | 430 ¢
sulfonylamino)-4 5,.6.7- | 2 H), 7.83 - 7.74 (m, Q
tetrahydro-indazol-1-yl}- | 2 H), 7.31 - 7.22 (m,
acetic acid 2 H), 672 3
(s.1H),4.80(s, 2 H), he
4.43(s,1H),2863- "oe
244 (m, 2H}, 2.02 -
1.91 {m, 1 H), 1.89 - £
1.72{m, 3H) HOYT
i Q
10-8a | [4-(2-Fiucro-biphenyl-4- | 7.85 (ad, 1 1}, 7.79- 430
suffonylamino}-4 5,6,7- 774 (m, 2H), 7.66 -
tetrahydro-indazol-1-yl]- 7.62{m,2H), 7.50
acetic acid (M, 3 Hj,
6.81 (s, 1 H), 4.80 (s,
2H), 446 (1, 1H),
2.63-246 (m, 2 H),
2.00 - 1.93 {m, 1 H),
1.90 - 1.72 {m, 3H)
10-9a [4-(2-Trifiuoromethyi- 765{d, 1H),7.51- 480
hiphenyi-4- 7.46 (m, 3H), 7.42-
sulfonviaming)-4,5,6,7- 7.38 (m, 2 H}, 4.80
tetrahydro-indazol-1-yi]- | (s, 2 H), 4.47
acetic acid (t, 1H}, 2.64-247
(m, 2 #),2.03-1.93
(m,1H),1.90-174 /
(s, 3 H) )
Hof
[}




(dd, 1 H), 7.37 - methyl-am ino}-4,5,6,7- 7.24 (m, 4 H), 7.00 tetrahydm-indazol-1-y1)- (d, 1 H), 6.60

(s, 1 acetic acid H), 5.08 (t, 1H),

2.64 (s, 3 H), 2.59 -

2.47 (m, 2 H), 2.10 -

2.00 (m, 1 H), 1.90 -

1.74 (m, 2 H), 1.73 - 1.61 (m, 1 H)
WO 2010/006944 PCT/EP2009/058477
-120-
10-10a | [4-(3-Methoxy-biphenyl- | 8.03 (d, 2 H), 7.89 {d, | 442
d-sulfonylamino}4 5,6, 7- : 2H), 742 (1 1 H), O e
tefrahydro-indazoi-1-yi]- | 7.02 (t, T H), .70 (s,
acetic acid 1H), 477 (5,2 H), o Q
4,42 (5,1 H),2.50 e
{m, 2 H), 1.75-2.01
(m, 4 H) fb
3]
=
!
10-11a | [4-{3-Cyano-biphenyl-4- | 8.16 (s, 1 H}, 8.07 (d, 437
suffonylamine)-4.5,6,7- 3 H), 7.94(d, 2H), Q s,
tetrahydro-indazol-1-yl]- 781, TH), 771
acetic acid 1 H), 653 (5, 1H}, Q
4.54 (s, 2 H), 4.41 (1,
1 H), 2.6%-2.42 (m, °
2 H),2.00-191 (m, -
1H), 1.86-1.76 (m, i
3 H) o
[e]
10-12a i4-(2-Chioro-biphenyl-3- | 8.02 - 7.96 (m, 2 H}, 446 I
sulfonylamine)-4,5,6,7- 775 -7.68 (m, 2H), Q
tetrahydro-indazol-1-vi}- | 7.59-7.52 (m, 1 H), o O
acetic acid 742 (s, 3 3\\0
H), 6.59 (s, 1 H), 4.65
(s, 2 H), 4.44 - 4,39
(m,1H),2.61-244 X
(m,2H),1.89-190 | Y
(m.1H),1.87-173 Hof
{m,3H)
(o]
10-13a | [(R)-4~(3-Chloro- 8.04 (d,2H),7.90(d, 446
! biphenyl-4- 2H), 777t 1H), Q o
suffonylamino)}4 5 .6,7- 7.68 (4 1H) 748 (m,
tetrahydro-indazol-1-yi- | 2 H), 6.71 (s, 1 H), Q
acetic acid 4.79(s,2H),443(d, o N
- 1 HY, 2,50 (m, 2 H), 5
1.75-2.00 (m, 4 H) F@
P
HO\I‘H
Q
10-14a [4-(3-Trifluoromethoxy- 8.05(t, 1 H),806- 496 A r
biphenyl-4- 8.02 (m, 2 H), 7.89 (4, Q OXF
sulfonyvlamino}4.5,6,7- 1H),7.76 -7.73 {m,
tetrahydro-indazol-1-yi]- 1 H), 7.65-7.63 (m, o Q
acetic acid 1 H), 7.80 {d, 1 H), p
7.38-7.34 (m, 1H), e
6.83 (s, 1H),4.82 (s, =
2 H), 4.42 (t, J=5.05 o
Hz, 1 H),2.62- 245 HG?H
(m, 2 1), 2.01 — 1.91
(m, 1H), 1.86-1.77 °




WO 20101(106944PCT/EP2009/058477 - 107 - WO 2010/006944PCT/EP2009/058477 - 108 -
ethyl ester 50 [4-(4-Bromo-benzenesulfonylamino)-4,5,6,74etrahydro-indazol-1-yllacetic acid ethyl
ester O Starting from 3-(4-amino-4,5,6,7-tetrahydro-indazol-1-y1)-acetic acid ethyl ester and 10

4-bromo- be

tetrahydro-indazol-

-1-yl

M%?/I l,chloride, [4-(4-bromo-benzene-sulfonylamino) 4
acetic acid ethyl ester (760 mg, 54.7%) was prepa?e%glﬁzg%gigﬁgglgg

manner as described for example 1-1 as a wscous 0|I MS cald. for C17H20BrN304S 441, obsd
(ES1+) [(M+H)1 442. 15

[444%Metho
-109- 0 Am
ethyl ester (4
(21 mg, 0.20
dimethylform
atmosphere.
layer was wa
purified by 1
tetrahydro-in

v binhe

a iV

A

E 6 7 totrahvd

ro-indazol 1 viFacet

l\y lJIlJIIC
ixture of
4 mg, O,

amide (O.
shed wit

) prepara
azol-1-

|‘an\l|ﬁm n
Ty L% oununylu.lll 10

[4-(4-bromo- benzene qﬁ.\pm'ﬂ} r”r?o)ﬁ%,ﬁ*,? tetréhydro indazol-1- y1] acetig
L0 mmol), 4-methoxy-phenylboronic acid (3 mg,
mmol) and 5 tetrakis(triphenyl hosphlne)palladlum(O) (6

5 mL) was heated in ¢

The resulting mixture was diluted with water and
h brine, dried over sodium sulfate and co
itive HPLC to afford [4+(4'-methoxy-biphet
11 acetic acid.ethyl e er (4.7 mg, 10%)

microwave oven

\Cjevrawv))

centra
y1l-4-s
s a whi

for 30 minutes under an &

tic-acid-e oth\ll ester

y+ T -aauT

.15 mmol), sodium carbon
g, 0.005 mmol) in N,N-

t 150
%xtractef with ethyl acetate. The o

acid

acid
ate

rgon
ganic

ed in vacuo. The residue was

Jlfonylamino)-4,5,6,7-
e solid. MS cald for

C24H27N30

58489, otg,péf @gmﬂ&k}f’m)ﬂ

su!fonytam:no)-4 5,6,7-
tetrahydro-indazol-1-yi]-
acetic acid

0 ExARPLES 10-

H L 7.71 (dad, J=8.59,
4. 55 227 Hz, 1 H),
7.39 (t, J=8.84 Hz, 1
H), 6.56 (s, 1 H), 4.51
(s,2 H), 4.38(t, 1 H),
2.60 - 2.40 (m, 2 H),
1.87 -1.73 (m, 4 H)

biphenyl-4-
sulfonylamino}4 5,6,7-
tetrahydro-indazol-1-yil-
acetic acid

7.81-7.78(m, 2 H),
7.28 (8,2 M), 7.04 (s,
1H), 662

{s, 1H), 4.74 (s, 2 H),
4.36 (t, 1 H), 2.56 -
244 (m, 2H),2.35
(s, 6 H), 1.96-1.86
(m,1H),1.81-1.68
(m, 3 H)

10-16a {4-(5-Triftucromethyl- 8.35 (s, 1 H), 8.14 (d, 480
biphenyl-3- 2H) 768 (d, 2H), O
sulfonylamino}-4,5,6,7- 7.05 (m, 3H), 6.90
tetrahydro-indazol-1-yi]- (s, TH), 444t 1 H), Q
acetic acid 250 (m, 2H),2.00 - Cag i
1.67 (m, 4 H) wy o
HOY
o]
10-17a [4-(2-Triftuoromethyl- 7.96 (d, 2H),7.80(d, 480
biphenyl-4- 1H), 7.67(d 1H) Q
sulfonviamino}-4 58,7 7.56 (1, 1 H), 7.52 (d, -
tetrahydro-indazal-1-yi]- | 2 M), 7.41 o Q A
acetic acid {d, 1 H),6.69(s, 1H), ot
4?’6(32H)438(t moe
H)3.72-3.66 (m, 1 7
) 2. 6 243 {(m, 2 M
H), 1.85-1.70{m, 4 HO\H)
H)
Q
10-18a {4-(3",5"-Dimethyi- 7.87-7.93{m, 2 H), 440




15m=0, 1; n=1, 2 The following examples 10-2 to 10-31 were prepared in an analogous manner as
described for example 10-1 using 3-((R)-4-amino-4,5,6,7-tetrahydro-indazol-1-y1)- acetic acid ethyl
ester, or 3-(4-amino-4,5,6,74etrahydro-indazol-1-y1)-acetic acid ethyl ester, or

34(R)-4-aming:4 7-tetrahydro-indazol-1-y1)-propionic acid methyl 20 e Qr
3-(4-amino-ﬁ?&@@é&ﬁ%ﬁédro-indazol-l-yl)-propionic acid methyl ester an%&ew DISISBATT
2010/0(16944PCT/EP2009/058477 - HO - the appropriate commercially available benzenesulfonyl
chlorides XXXVIII and aryl boronic acids (Ar4B(OH) 2 Example No. Systematic Name MS (ESI+,
M+H) Struc Yre 10-2-[4-(4-Pvridin-3-y| pememgf'ugfﬁn),;!ﬁ%nidn.o)- %2';,6 7-tetrahydro-indazol-1-yl]-acetic
acid ethyl ester '42% 543&?%,@:1@}%%“&4(43 thoxyehig ’e%yl-4-su fonylamino)-484 §,7-tetra
hydro-indazql-1-yipacetieaecid-etaybestar 1/\7Ne-0, N&Q stHN{=0
acetic acid 1TH), 6.6 (s, 1 H},
475 (5,2 H), 4.45 {1, %

1 H}, 250 (m, 2 H), g
1.75-2.00 (m, 4 H)

10-20a | [4-(3-Ethoxy-biphenyi-4- | 7.95 (¢, 2 H), 7.80 (d, 456 \_
sulfonylaming)-4,5,6,7- Z2H) 7350 1 H),
tetrahydro-indazol-1-yi}- | 7.20 {t, 2 H), 6.95 (d, d
acetic acid T H), 6.65 (5,1 H), A
475(s,2H),445 4,
1H), 4.1 (m, 2 H),
2.50 (m, 2 H), 1.75- e
200 (m, 4H), 1.4 \fj@
3H) wo N
r
10-21a [4-{3-Isopropoxy- B.O0(d, 2H),7.75 (d, 470 )\
biphenyl-4- 2H), 735 1 H),
sulfonylamino)-4.5.6,7- 720 (1, 2 H), 6.90 (1, Q
tetrahydro-indazol-i-yi- | 1H), 6.7 (5,1 H),
acetic acid 4.75{s,2 H), 4.60 Q
(m, 1 H), 4.3 {t 1 H), ¢
250 {m, 2 H), 1.75- e
2.00 {m, 4 H), 1.3 (4, v
6 H) HO)r\T
i Q
10-22a | [4-{3-Acebyl-biphenyl-4- | 8.28 (1, 1H), 8.05- 454 a

sulfonyiamino)-4 5,6,7- 8.00 (m, 3H), 7.95
tetrahydro-indazol-1-yll- | (d, 1 H), 7.91 (d, 2 Q
1

acetic acid H), 782 (t, 1 H), 6.67
{5, 1 H), 4.74 (s, 2 H), o Q
4.38{t, 1 H), 2.66 (s, 5
3H),2.54-240(m, e
2+)1.96 - 1.85 (m, 1 @@
H),1.82- 167 (m, 3 N

10-23a | [4-(3-Nitro-biphenyl-d- 5B (L, 1H) 6.28 457
1

85 -
| sulfonylamino)-4,5,6,7- | (dd, 1 H), 8.13 (d, 1
| tetrahydro-indazoi-1-yil- | M), 8.05 (d, 2 H), 7.95 Q
acetic acid {d,2H),7.74
L 6.89 (s, 1 H), ¢ 3




* 0 10-4 , [4-(21-Chloro-biphenyl-4-sulfonylamino)- 4,5,6,7-tetra hydro-indazol-1-ylpacetic acid, ethyl
esterl 1474 . 0114110 ci10-511 ?:: 11 1 [4-(41-Methoxy-bipheny1-3-sulfonylamino)-470
4,5,6,7-tetra hydro-indazol-1-ylpacetic acid ethyl ester 11 10 TO O lia0*

WO 2010/606944 13 PCT/EPZOO9/658477
10-24a | [4~(3'5-Bis- 8.08 - 8.04 (m, 2 H), 548
trifiuoromethyl-biphenyl- | 8.01 (s, 1 H}, 7.98 -
4-sulfonytamino)-4,5,6,7- | 7.95 (m, Z H), 6.68
tetrahydro-indazol-1-yll- | (s, 1 H}, 4.74 (s, 2 H),
acetic acid 440 { 1H), 2.57 -
242 {m, 2 H), 1.96-
1.88 (m, 1H), 1.83-
1.68 (m, 3 H) '
bs
10-26a | [(R)-4-(3-Trifluoromethyi- | 8.05 (¢, 2 H), 8.00 (d, 480 " e
biphenyi-4- 2H), 7.85(d,2H), F

sulfonylamino}-4,5,6,7- 7.70 (m, 2 H),8.9 (s,

tetrahydro-indazol-1-yll | 1 H), 4.85(s,2H), Q Q 7

acetic acid 448 {1 H}), 2.50 (m

2 H), 1.75-2.00 (m, 4 <
" a0

t0-26a | [(R)-4-(3"- 8.00(d, 2 M), 7.84 (d, 484
Trimethylsianyl-biphenyi- | 2 H), 7.79 (s, 1 )
4-sulfonylamino)4,56,7- | 7.85{m, 1 H}, 7.5
tetrahydro-indazol-1-yil (m, 1 H}, 7.45 (1, 1
acetic acid H), 8.7 {s, 1 H),4.75
(s,2 H), 440t 1 H},
2.50 {m, 2 H}, 2.00-
1.75 (m, 4 H),0.30
{s,9H)

10-27a | [(R»-4-(3-Isopropyi- 8.00(d, 2 H), 7.84(d, 454
biphenyl-4- H), 7.57 (s, 1 H),
suffonylamino}-4,5,6,7- 7.50(d, 1 H), 740,
tetrahydro-indazol-1-yl}- H), 7.30 {d, 1 H), TR
acetic acid 8.7 (s, 1H),4.75(s, 2 Y
H), 4.40 {t, 1 H), 3.0 Y
{m,1H),250(m,2 K
),200-175{m, 4
), 1.3(d, 8 H)
10-28a | [(R)-4-(3- 8.26 (s, 1 H),8.11 - 490
Methanesulfonyl- 7.89 (m, 6H) 7.77 (i,
biphenyl-4- 1 H), 6.6% (s, 1 H),

sulfonylamino}-4 58,7~ 4.71 (s, 2 H),4.43 (s,
tetrahydro-indazoi-1-yll- 11 H}, 3.21 (5,3 H),
acetic acid 2.86-242(m, 2H),
2.00 - 1.92 (m, 1 H),
1.90-1.73(m, 3H)




WO 2010/006944PCT/EP2009/058477 10-6 [4-(41-Chloro-biphenyl-4-sulfonylam ino)-
4,5,6,7-tetrahydro-indazol-1-yl]-acetic acid ethyl ester 474 ¢ 0 0 di 1111 0 10-7

[4-(41-Fluoro-biphenyl-4-sulfonylam ho)- 4,5,6,7-tetrahydro-indazol-1-y1]-acetic acid ethyl ester 458 *
i)ro-b ipheny1-4-sulfo nylam ino)- 4,5,6,7-tetrahydro-indazol-l-‘?{!l]/-acetic acid

0 HNO 11k 0 10-8 [4-(2-Flu
5 ‘?é‘&‘ﬁﬂ?éé N 11 0 10-9 [4-(2-Trifluoromethyl-biphenyl-4-

ethyl ester 4

PCT/EP2009/058

sulfonylamino)-4,5,6,7-tetrahydro-indazol-1- ylpacet{% 4acid ethyl ester ,508 FINO * 0 FL* 0

10-28a | [(R)-4-(3- 8.08 (d,3H),7.98 (d, 474
Methanesulfinyl-biphenyl- | 3H), 7.83-7.74 (m,
d-sulfonylamina}-4 5,8,7- [ 2H), 674 (s, 1 H),
tetrahydro-indazol-1-yl]- | 4.78 (5,2 H}, 4.45 (g,
acetic acid TH) 291 (d, 3H),
2.87 -2.45(m, 2 H),
203-183(m, 1H),
180 -1.75(m, 3 H)
10-30a | 3-[4-{biphenyi-4- 7.98(d,zH).7.85(d, 426
sulfonviamino)-4,5,6,7- 2H), 772 (L, 2 H),
tetrahydro-indazol-1-y}- 7494 2H), 741 (m, |
propionic acid tH),886{(s,1H),
4.36 (t, 1 H), 416 (¢ o b
2H), 2754 2H), WS
2.71-2.52 (m, 2 H), e
1.86-1.76 (m, 4 H) G
-
10-3ta | 3-[(R)»-4-(3- 8.06-8.01 (m, 4 H), 484
Trifluoromethyi-biphenyl- | 7.93 (d, 2 F), 7.74
4-sulfonylamine)-4.5,6,7- | {m, 2 H), 6.67 (s, 1 O ¥
tetrahydro-indazol-1-yi}- H} 4.37 {t, 1 H), 4.17 % P
propionic acid (t, 2 M), 2.86 (t, 2 H), el
2.71-2.52 (m, 2 H), :
1.99-1.71 (m, 4 H) ‘() '
Q

EXAMPLE 111

{{R)-4-IMethvl-(3'triffuoromethyi-biphenyl-4-suifonvi}-aminoi-4,5.6.7 -

tetrahvdro-indazol-1y}-acetic acid ethv! ester

Starting with [(R)-4-(3'-triflucromethyi-biphenyl-4-sulfonyviamine)-4,5,6, 7-tetrahydro-

indazol-1-yl]-acetic acid ethyl ester (example 10-17) and methyi iodide, and using the

method described for exampie 5-1, 1% step, {(R)-4-Imethyl-(3"-trifluoromethyl-




WO 2010/006944PCT/EP2009/058477 - 112 - 10-10 [4-(3'-Methoxy-biphenyl-4-sulfonylamino)-
4,5,6,7-tetrahydro-indazol-1-ylEacetic acid ethyl ester 4701.00 MN' N'S a 10-11
[4-(31-Cyano-biphenyl-4-sulfonylamino)-465 4,5,6,7-tetrahydro-indazol-1-yl]-acetic acid ethyl ester ¢
HNO N/ O 10};2%i %ﬁiﬁ;@?ﬁ loro-biphenyl-3-sulfonylamino)- 4,5,6,7-tetrahydro-indazol-l-_@;acetic acid

ethyl ester 4 C)l-......,010-13 [(R)-4-(31-Ch|oro-biphenyl-ﬁgg{%Pﬁﬁigﬁ%?no)1

4,5,6,7-tetrahydro-indazol-1-ylkacetic acid ethyl est?[) 5474

biphenyl-4-sulfonyl}-amino]-4,5,6,7-tetrahydro-indazol-1-yl}-acetic acid ethyl ester (7
mg, 40%) was prepared as a white solid. MS cald. for CosHausFaNaO4S 521, obsd.
(ES) [(M+H)"] 522.

5 EXAMPLE 11.2
The following example 11-2 was prepared in an analogous manner as described for
example 11-1 using 3-{(R)-4-(3'trifluoromethyl-biphenvl-4-sulfonylamino)-4,5,6,7 -

tetrahydro-indazol-1-yl}-propionic acid methyl ester (exarple 10-30) and methyl

iodide.
10
MS (ESH+,
M+H)
Example
No. Systematic Name Structure
11-2 3{{R)-4-Methyl-(3-trifluoromethyi- 522

biphenyi-4-sulfonyl)-amino}-4,5,6,7-
tetrahydro-indazol-1-yii-propichic acid
methyl ester

EXAMPLE 11-1a
{{R)-4-Methvi-(3 -trifluoromethvi-biphenvi4-sulfonvi-aminol-4,5,.6,7-
15 tetrahvdro-indazol-1-vil-acetic acid




1*04/01 110-14[4-(31-Trifluoromethoxy-biphenyl-4- sulfonylamino)-4,5,6,7-tetrahydro-indazol-1-
yll-acetic acid ethyl ester | 10-171 [4-(7-Trifluoromethyl-biphenyl-4-
sulfonylamino)-4,5,6,7-tetrahydro-indazol-1- , yl]-acetic acid ethyl ester HN C WO

2010/00694 T Fég 09/058477 -114 - 10-18 1 14-(3',5-Dimethy|-biphe%_ -sulfg ino)-
4,5,6,7-tetra§§ rzog-lll%r}{{ a(%% -1-A-acetic acid ethyl ester --1 468 0O H * 0 110- %E%H')%!ﬁ%

- 126 -

Starting with {(R)-4-[{methyl-(3"-Irifluoromethyl-bipheny-4-sulfonyl-amine]-4,5,6,7-
tetrahydro-indazoi-t-yi-acelic acid ethyl ester , and using the method described for
example 1-1a, {{R)-4-[methyl-(3-triflucro-methyl-biphenyil-4d-sulfonyl}-aminc]-4,5,6,7-
tetrahydro-indazol-1-yll-acetic acid (7 mg, 40%) was obtained as a white solid. 'H

5  NMR (400 MHz, CDs0D) 8 ppm 8.07-7.93 (dd, 4 H), 8.02 (d, 2 H), 7.75 (m, 2 H),
6.43 (5, 1H), 5.12 (g, 1 H), 4.75 (5, 2 H}, 2.66 (5, 3 H), 2.66-2.45 (m, 4 H), 2.07-1.57
(m, 4 H). M8 cald. for CysHaoFsNa0,8 493, obsd. (ESIT) [((M+H)™] 494,

EXAMPLE 11-2a
i0  The foliowing examples 11-2a was prepared in an analogous manner as described

for example 1-1a from the corresponding ester 11-2,

MS
(EST,
Example 'HNMR (400 MHz,  M+H)
No. Systematic Name CD.ODYS ppm Structurs
128 3-{(R)-a-[Methyi{3-  8.05-7.92 (m, 6 H), 508
trifluoromethyi- 7.76-7.68 (m, 2 H), O F
biphenyl-d-sutfonyl-  7.02 (s, 1 H), 5.12 o O 7l
amino}-4 5,6,7- (q,1 H), 4.33(s,2 —
tefrahydro-indazol-1-  H), 2.86-2.75(m, 4 i
yl-propionic acid Hy2.66{s, 3H)1.85 N//\/@
-1.58 (m, 4 H) “
e
is EXAMPLE 12-1

{Ry-4-[i4' -Fluoro-S-trifivoromethvi-binhenvi-3-sulfonvl-methvl-aminst-4.5,6.7-

ietrahvdro-indazoi-i-y}-acetic acid ethvyi ester




[4(3'-Hydroxy-olphenyl-4-sulfonylamino)- 4,5,6,7-tetra hydro-indazol-1-y1}-acetic acid ethyl ester 456
NjO O HN 0 0 10-20[4-(3'-Ethoxy-bipheny1-4-sulfonylamino)- 4,5,6,7-tetrahydro-indazol-1-y1)-acetic
acid 1, ethyl ester 1 484 1 NOTJ 111 0. * 10-21 | [4-(3'-isopropoxy-biphenyl-4-sulfonylamino)-
4,56,74etrah¥£é -] %%9 -1-A-acetic acid ethyl ester 498\--00 *0* WO

2010/006044BE I (%‘ /058477 - 1 1 6 - 10-26 [(R)-4-(31-Trimethylsilafy-BIBAERY T4~
sulfonylamino)-4,5,6,7-tetrahydro-indazol-1- ylkacetilg} $cid ethyl ester 512

O
\/O N
r

0
Starting with {(R}-4-{(3-bromo-5-trifluoromethyi-benzenesulfonyl-methyl-amino}-
4,5,8,7tetrahydro-indazol-1-yi}-acetic acid ethyl ester (prepared by the method

1% step) and 4-fiuoro-phenylboronic

analogous to the one described for example -1,

5 acid, using a method analogous to the one described for example 10-1, {(R)-4-[(4'-
fluoro-5-trifluoromethyi-biphenyl-3-sulfonyl)}-methyl-amino]-4,5,8, 7-tetrahydro-
indazol-1-yl}-acetic acid (5 mg, 42%) was obtained. MS cald. for CosHosFsN304S 539,
obsd. (ESI) [(M+H)"] 540.

EXAMPLE 12-1a

{{R)-4-H4' -Fluoro-5-trifluoromethvi-biphenvi-3-sulfonyl-methyi-amino}-4,5.6.7-
tetrahvdro-indazol-1-vi}-acetic acid

Starting with {(R)-4-[(4'-fluoro-5-triflucromethyl-biphenyl-3-sulfonyl}-methyl-aminoj-
15 4,5,8,7-tetrahydro-indazol-1-yl}-acetic acid ethy! ester, and using the method
described for example 1-1a, {(R}-4-[(4"-fluoro-5-trifluoromethyl-biphenyl-3-sulfonyl)-
methyl-aminoj-4,5,6,7-tetrahydro-indazoi-1-yl}-acetic acid (5 mg, 42%) was obtained.
"H NMR (400 MHz, CD;0D) 5 ppm 8.37 (s, 1 H), 8.24 (s, 1 H), 8.16 (d, 1 H), 7.80 {a.
2H) 7.32 (1, 2H),6.54 (s, 1 H), 5.21 (t. 1 H), 4.82 (s, 2 H), 2.70 (3, 3 H), 2.70-2.51



ds2c.,09N,S0_,, 10-27 | [(R)-4-(3 -Ise propyl-bip heny1-4-
sulfonylamino)-4,5,6,7-tetrahydro-indazol-1- ylfacetic acid ethyl ester 482 "',...z1a 0 % 1.l HN * 10-28|
[(R)-4-(3'-Methanesulfonyl-biphenyl-4- sulfonylamino)-4,5,6,7-tetrahydro-indazol-1- yli-acetic acid ethyl

ester 1 [518 {vd i@f}){)&))&' ,-8,1?0als0 10-29[(R)-4-(31-Methanesulfin%j.}]’/%;;gmkk = -
- 128 -

(m, 2 H), 2.04-1.68 (m, 4 H). MS cald. for CasHarFaNsO.S 511, obsd. (ESI) [(M+H)"]
512.

EXAMPLE 13-1
5 {Ry-4-{13-{4-Chioro-benzenesulfonvl-5-trifluoromethvi-benzenesulfonvil-

methyl-amino’-4.5.86. 7 -tetrahydro-indazol-1-vD-acetic acid ethy! ester

/
H)
A
R
.}
OC‘
T <
Q

S
e
N0 >7’//N

O
[{R)-4-(3-Fiuoro-S-trifivoromethyl-benzenesuifonylamino)4,5,6,7-tetrahydro-
indgazol-1-yil-acetic acid ethyl ester

=
8

o N
10 g]/j
Starting with 3-{{R}-4-amino-4,5,8,7-tetrahydro-indazol-1-yl}-acetic acid ethyl ester
and 3-fluoro-5-trifluoromethyi-benzenesulfonyl chloride, and using the method
described for exampie 1-1, [(R)-4-(3-fluoro-5-triflucromethyl-benzenesulfonylamino -
4.5,6,7tetrahydro-indazol-1-yl]-acetic acid ethyi ester (686 mg, 76.2%) was prepared
15 as a white solid. MS cald. for CigH1FsN204S 449, obsd. (ESI™) [{M+H)"] 450,

{{R)-4-[(3-Fluoro-5-trifluoromethyl-benzenesuifonyl)-methyvi-amino}-4,5,6,7 -
tetra-hydro-indazol-1.yl}-acetic acid ethy! ester



sulfonylamino)-4,5,6,7-tetrahydro-indazol-1-' ylFacetic acid ethyl ester 1 1,502 [, , -....... 0.gat410
0,'tip .7. Nsill WO 2010/006944PCT/EP2009/058477 - 117 - EXAMPLE 10-la
14-(4'-Methoxy-biphenv1-4-sulfonyiamino)-4,5,6,7-tetrahydro-indazol-1-yll-acetic acid OMe 0 50
Starting fromv%g 16738:1 xy biphenyl-4-sulfonylamino)-4.5,6,7- tetrahydro-m%lgéﬁilm /@%ﬁggtlc acid ethyl
ester, and using the met od described for example 1-1a, [4-(4'-
methoxy-biphenyl-4-sulfonylamino)-4,5,6,7-tetrahydro-indazol-1-yl]-acetic acid (2.7 mg, 61.4%) was
obtained as a white powder. 1H NMR (400 MHz, CI’_[)%%D) 5 ppm 107.98 (d, 2 H), 7.84 (d, 2 H), 7.70
(m, 2 H), 7.07 (t, 2H), 6.70 (s, 1 H), 4.84 (s, 2 H), 4.40 (t, 1 H), 3.88 (s, 1 H), 2.50 (m, 2 H), 1.75-2.00
(m, 4 H). MS cald. for C22H23N305S 441, obsd. (ESI11) (M+H)1] 442. WO
2010/006944PCT/EP2009/058477 - 118 - EXAMPLES 10-2g to 10-31a The following examples 10-2a
to 10-31a were prepared in an analogous manner as descrfbed for example 1-la from the
corresponding esters 10-2 to 10-31. Example No. Y S

= 0O
NS NQO

Starting with [(R)-4-(3-fluoro-S-trifluoromethyl-benzene-sulfonylamino)-4,5,6,7-

tetrahydro-indazol-1-yil-acetic acid ethyl ester and methy! iodide, and using the
method described for example 5-1, {(R)}-4-[(3-fluoro-5-triflucromethyi-

5 benzenesulfonyll-methyl-amino]-4,5,6,7-tetrahydro-indazol-1-yl}-acetic acid ethyl
ester (500 mg, 84%) was prepared as a white solid. MS cald. for CioH21F4N3048 463,
obsd. (ESI™) [(M+H)"] 464.

{(R}-4-{[3-{4-Chloro-benzenesulfanyl}-5-trifiucromethvi-benzenesulfonyl]-
10 methy! amino}-4,5,8,7<4etrahydro-indazol-1-y-acetic acid ethyl ester

—o NZEO

A mixture of [(R)-4-[(3-fluoro-5-trifluoromethyl-benzenesulfonylamino)-4,5,6,7 -
tetrahydro-indazol-1-yl}-acetic acid ethyl ester (45.0 mg, 0.10 mmol), 4-chloro-
benzenethiol (50 uL), potassium carbonate (55.0 mg. 0.40 mmol) and N N-

15 dimethylformamide (1.0 mL) was heated in a microwave oven at 150 °C for 30
minutes. The resuiting mixture was neutralized with 1N hydrochloric acid and
exiracted with ethyl acetate (20 mL x 3). The combined organic layers were washed
with brine (20 mi. x 3), dried over sodium sulfate, and concentrated to afford ((R)-4-

{[3-(4-chloro-benzenesulfanyl)-5-triflucromethyl-benzenesulfonyi]-methyi amino}-



| Systematic Name 1H NMR (400 MHz, CD300) 5 ppm MS (ESI+, IVI+H) Structure 10-2a
[4-(4-Pyridin-3-yl- benzenesulfonylamino)- 4,5,6,7-tetrahydro- 1 indazol-1-yli-acetic acid 929 (s, 1 H),
9.01(d, 1 H),8.89(d,1H),8.23-8.18 (m, 1 H), 8.07 (g, 4 H),7.51 (s, 1 H), 5.01 (s, 2 H), 4.42(U 1 H),
2.65 - 2.53 ( -1.88(m,1H),1.82-1.71 (m, 2 H), 1.70 - 1.60% H)41310ill,HOO0O
10-3a [4-(4+%%ﬁ%%£é{§§ényl-4- su(fonylamino)-4,5,6,7- tetrahydro-indazol- -{/%lpf- K& cid 8.00 -
7.94 (m, 2 H), 7.83 (d, J=1.01 Hz, 2 F H), 7.67 (d, J=1.52 Hz, 2 H), 7.04 (s, 2 H), 6.69 (s, 1 H), 4.77 (s,
2 H), 4.39 (s, 1 H), 4.10 (t, 2 H), 2.67 - 240 (m, 2 H)! ¥03 - 1.89 (m, 1 H), 1.86 - 1.67 (m, 3 H), 1.42(t,

3H) .456 0di, * 0O 0 10-4a [4-(21-Chloro-bipheny1-4- sul lamino)-4,5,6,7-
tetrahyd ro-iné é%gﬂ%é%%dc?gﬁ‘g %%% E84(511) (adC e?'ﬁ?;aﬁ. % %}g A4 tﬁste%?ég r&% J}1]?3%)/ O9/' %48(PHS%DH§ 6.63 (s,
1 H), 4.72 (s, H)igm@qs, dsey, RraBemexDskdy BigTo(hany )8 miicton.

{({(Ry-4-{[3-{4-Chloro-benzenesulfonyl)-5-trifluoromethyl-benzenesulfonyi}-
5 methyl amino}-4,5,8,7-tetrahydro-indazol-i-yl}-acetic acid sthyl sster

N0 }r'/N

0

To a solution of ((R)-4-{[3-(4-chloro-benzenesulfanyl)-5-triflucromethyl-

benzenesulfonyl]-methyl amino}-4,5,6,7-tetrahydro-indazol-1-y)-acetic acid ethyl

ester (41.9 mg, 0.07 mmol) in dichloromethane was added 3-chloroperoxybenzoic
10 acid {(m-CPBA) (34.7 mg, 0.20 mmol) at 0 °C. After being stirred at room
temperature for 3 hours, the resulting mixture was concentrated and purified by
column chromatography (5% methanol in dichloromethane) to afford ((R)-4-{[3-(4-
chloro-phenylsulfonyt)-5-trifluoromethyl-benzenesulfonylj-methyl amino}-4,5,6,7-
tetrahydro-indazol-1-yi}-acetic acid ethyi ester (23.5 mg, 54.6%) as a semisolid. MS
cald. for CasHasClFsNaOsS, 619, obsd. (ESI) [(M+H)"] 620,

—
A

EXAMPLES 13-2 to 136

F
- F
A Séf)
\[\_} /S\\ O’J \'Arﬁ
4
)
o
m n

m=0,1;n=1, 2



446 **at. SHNON,00 -120- 14-(2-Chlore-biphenyl-3- sulfonylamine)-4,5,6,7- tetra hydro-in

dazol-1-y11-

acetic acid 8.02-7.96 (m, 2 H), 7.76 - 7.68 (m, 2 H), 7.59 - 7.52 (m, 1 H), 7.42 (s, 3 H),

6.59 (s, 1 H), 4.65 (S, 2 H), 4.44 - 4.39 (m, 1 H), 2.61 -244 (m, 2 H), 1.99- 1.90 (m, 1 H), 1.87 - 1.73

(m,3H) 0

8.04 (d, 2 H),

(d,

-4-(3'-Chlorobiphenyl-4- sulfonylamino)-4,5,6,7- tetrahydro-indazol-1-911- acetic acid
&%59&8433%5%%. 7.77 (t, 1 H), 7.68 (t, 1 H), 7.49 (m, 2 H), 6.71 (& T R} %757 2 H), 4.43

- 131 -

The following examples 13-2 to 13-6 were prepared in an analogous manner as
described for example 13-1 using {(R)-4-[{3-fluoro-&-trifluoromethyl-
benzenesuifonyl)-methyl-aminol-4,5,6,7 tetrahydro-indazol-1-yl}-acetic acid ethyl
ester or {(R)-4-{(34luoro-5-trifluoromethyl-benzenesulfonyl-methyl-aminc]-4,5,6,7-
tetrahydro-indazol-1-yl}-propionic acid methyl ester (prepared from 3-((R)-4-amino-
4.5,8,7tetrahydro-indazol-1-yl)-propionic acid and 3-fluoro-5-riflucromethyl-
benzenesulfonyl chioride using the method described for example 13-1, 1% and 2™

steps) and the appropriate commercially available substituted benzensthiols (ArsSH).

Example MS (ESH,
No. Systematic Name M+H) Structure
13-2 ((R)-4-{Methyi-[3-{toluene-4-sulfonyl)- 800
5-trifluoromethyl-benzenesulionyi]-
amino}-4,5 5,7 -tetrahydro-indazol-1- . s
vi}-acetic acid ethyl ester b 5
i
O\:S\\ é?\@\
~"%
Y
N\
N
\/OW])
0
13-3 3=((R}-4-{[3-(4-Fluoro- 604

benzenesutfonyt }-5-trifluoromethyl-
benzenasulfonyll-methyl-amino}- ;
4,5 8,7-tatrahydro-indazol-1-yi - FropF
propionic acid methyl ester . L‘

13-4 3-((R)-4-{[3-(4-Chloro- 620
benzenesulfonyl)-5-trifluoromethyl- .
benzenesulfonyl}-methyl-amino}- ks
4,56, 7-tetrahydro-indazol-1-vl)-
propionic acid methyl ester




1 H), 2.50 (m, 2 H), 1.75-2.00 (m, 4 H)  [4-(3-Trifluoromethoxybipheny1-4- sulfonylamine)-4,5,6,7-
tetra hydro-indazol-1-911- acetic acid 8.05 (t, 1 H), 8.06 - 8.02 (m, 2 H). 7.89 (t, 1 H), 7.76 - 7.73 (m, 1
H), 7.65-7.63 (m. 1 H), 7.60 (d, 1 H), 7.38 - 7.34 (m, 1 H), 6.83 (s, 1 H), 4.82 (s, 2 H). 4.42 (t, J=5.05

Hz, 1 H), 2.62 - 6%%’ %H), 2.01-1.91(m, 1H), 1.86-1.77 WO ]
2010/006944%‘%%!@ 09/058477 - 121 - (m, 2 H), 1.77- 1.69 (m, 1 H) "{g/FER"/58477
[4-(3t-Chloro-4'-fluoro- 8.03 (d, J=8.59 Hz, 2 464 b{%t)lenyl-4- H). 7.90-7.85(m, 4

13-5 3=((R)=4-{[3-{d-Methoxy- 616
benzenesulfonyl)-5-trifluoromethyl-
benzenesulfonyl}-methyl-aminc}-
4,56, 7-tetrahydro-indazol-1-yi)}-
propionic acid methyl ester

13-8 3-{(R)-4-{Methyl-[3-(toluene-4- ( 600

sulfonyl)-S-rifiucramethyi- .
benzenesulfonylj-amino}-4,5,6 7- .
tetrahydro-indazol-1-yi -propionic acid

mathyl ester “/5 o

5 EXAMPLE 13-1a
{R)-4-{[3-{4-Chloro-benzenesulfony-5-trifluoromethvi-benzenesulfonyll-

methyvi amino:-4.5.8, 7-tetrahvdro-indazol-1-vi)-acetic acid

Starting from ((R)-4-{[3-(4-chloro-benzenesulfonyl}-5-irifluoromethyl-

10 benzenesulfonyll-methyl-amino}-4,5,6,7-tetrahydro-indazol-1-yl)-acetic acid ethyl
ester, and using the method described for example 1-1a, ({(R}-4-{[3-(4-chloro-
benzenesulfonyl)-5-trifluoromethyl-benzenesulfonyll-methyl amino}-4,5,6,7-
tetrahydro-indazol-1-yl}-acetic acid (10 mg, 44.4%) was obtained as a white solid. 'H



sulfonylamino)-4,5,6,7- H), 7.71 (ddd, J=8.59, tetrahydro-indazol-1-yl] 4.55, 2.27 Hz, 1 H), acetic
acid 7.39 (t, J=8.84 Hz,1 H),6.56 (s, 1 H),4.51 (s,2H),4.38(t, 1H), 2.60-2.40 (m, 2 H),
1.87-1.73 (m, 4 H) 10-16a[4-(5-Trifluoromethyl- 8.35 (s, 1 H), 8.14 (d,480 biphenyl-3- 2 H), 7.69 (d, 2

H),

WO 2010/006944 PCT/EP2009/058477

- 133 -

NMR (400 MHz, CD;0D) & ppm 8.62 (s, 1 H), 8.58 (s, 1 H), 8.45 (s, 1 H), 8.07-7.62
(dd, 4 H), 6.31 (s, 1 H), 5.12 (q, 1 H), 4.89 (s, 2 H), 2.63 (s, 3 H), 2.60 (m, 2 H), 1.98-
1.58 (m, 4 H). MS cald. for CaaHzCIFsN:0sS2 591, obsd. (ESI) [(M+H)] 592.

EXAMPLE 13-2a to 13-6a

The following examples 13-2a to 13-6a were prepared in an analogous manner as

described for example 1-1a from the corresponding esters 13-2 to 13-8.

Fluoro-
benzenesulfony
[)-5-

trifiucromethyl- | (s, 1 H), 5.08 (q, 1
benzenesulfony | H), 4.23 {5, 2 H), \

{]-methyi- 281t 2H), 264 ~ s
amina}4,567- | (m, 2 H),2.58 (s, 3 \Q
tetrahydro- Hj, 2.02-1.58 (m, 4 W] .
indazol-1-yi)- H) ;

propionic acid

MS

Example | Systematic H NMR (400 MHz, | (ESI+,

No. Name 1 GD50D) & ppm M+H) | Structure

13-2a ((R)-4-{Methyl- | 8.52 (s, 1 H), 8.47 572 .
[3-(toluene-4- {s, 1 M), 8.37 (5,1
suifonyl)-5- H), 7.90-7.39 (dd, 4
trifluoromethyl- | H), 6.41 {5, 1 H) f
benzenesulfony | 5.07 (g, 1 H), 4.69 oy g“Q\
[l-amino}- (s, 2 H), 2.65 (s, 3 ~y o
4,586,7- H), 2.58 (m, 2 H) ;
tetrahydro- 2.38 (s, 3H), 1.98- f@
indazoi-1-y)- 1.58 (m, 4 H) N
acetic acid “O\'H

<
13-3a 3-((R)y-4-{[3-(4- 550




sulfonylamino)-4,5,6,7- 7.05 (m, 3 H), 6.90 tetra hydro-indazol-1-yr] (s, 1 H), 4.44 (t, 1H), acetic acid
250 (m,2H),2.00- 1.67 (m, 4 H) 10-17a[4-(2r-Trifluoromethyl- 7.96 (d, 2 H), 7.80 (d,480
biphenyl-4- 1 H), 7.67 (d, 1 H), sulfonylamino)-4,5,6,7- 7.59 (t, 1 H), 7.52 (d, tetrahydro-indazol-1-yl]

2 H), 7.41 aggfic acid (d, 1 H), 6.69 (s, 1 H), 4.76 (s, 2 H), 4.38 (t,

PCT/EP2G09/058477
- 134 -
13-4a 3-((Rp-4-{[3-(4- | 861 (s, 1H) 8.58 606
Chioro~- {s,1H),8.44 (s, 1
benzenesulfony | H), 8.08-7.63 (dd, 4 .
-5~ H} 6.31 (s, 1H),
trifluoromethyi- | 5.09 (g, 1 H}, 4.23 !
benzenesulfony | (s, 2 H), 2.81(1, 2 H),
methyl- 2.64 (m, 2 H}, 2.57
amino}-4,5,6,7- | (s, 3 H), 2.02-1.65
tetrahydro- {m, 4 H)
indazol-1-yi)-
propionic acid &
HO™ %
13-5a 3-{{R)-4-{}3-(4- | 8.55 (s, 1 H), §.51 602
Methoxy- (8,1H),8.39(s, 1
benzenesulfony | H), 7.99 (d, J=8.84
I5- Hz, 2 H), 7.13 {d, .
irifluoromethyl- | J=8.84 Hz, 2 H), .
benzenesulfony | 6.41 (s, 1 H), 5.11 -
IFmethyi- 504 (m, 1 H), 4.21
amino}-4.58,7- | (t, J=6.69 Hz, 2 H),
tetrahydro- 3.96 (s, 3H}, 2.81 e
indazol-1-yi}- (t, J=6.69 Hz, 2 H), e
propionic acid 2.74-2582(m, 5H),
2.03-185{m, 4H Hoh,
13-6a 3-({R)-4~ 8.56 (s, 1 H),8.52 586
{Methyi-[3- (s,1H), 8.40 (s, 1
{(toluene-4- H), 7.94 (d, J=8.34
suffonyl}-5- Hz, 2 H}, 7.46 (d, .
triflucromsthyl- | J=8.08 Hz, 2 H), -
benzenesulfony | 6.49 (s, 1 H), 5.12 -
Il-amino}- 5.04{m, TH) 4.22 a, /5\ o
4,5,6,7- {t, J=6.69 Hz, 2 H), ¢
tetrahydro- 2.83(t.2H)2.74 - R
indazoi-1-yl)- 258 (m. 5 H), W]
propionic acid 244 (s, 3H),2.02- ;
1.94 (m, 1 H), 1.79 - «
1.65 (m, 2 H), 1.62 - 1%
155 (m, 1 H)

EXAMPLE 141

[4-(3-Benroviamino-benzenesulfonviamino»4,5.6,7 tetrahvdro-indazol -1 -wil-

acstic acid ethvi ester

wh



1H)3.72-3.66(m,1 H),256-243(m,2 H),1.85-1.70(rn,4 H) 10-18a [4-(3',5-Dimethyl-
7.97 - 7.93 (m, 2 H),440 biphenyl1-4- 7.81 -7.78 (m, 2 H), sulfonylamino)-4,5,6,7- 7.28 (s, 2 H), 7.04 (s,
tetra hydro-indazol-1-y1]- 1 H),6.62 acetic acid (s, 1 H), 4.74 (s, 2 H), 4.36 (t, 1 H), 2.56 -

10

5

WO 2010/606944 PCT/EPZO0$/058477

-135-

I4-(3-Nitro-benzenesulfonylamino)-4,5,8,7-tetrahydro-indazol-i ylj-acetic acid

ethyi ester

Starting with (4-aminec-4,5,6.7-tetrahydro-indazol-1-ylj-acetic acid ethyl ester and 3-
nitro-benzenesulfonyl chloride using the method analogous to the one described
above for example 1-1, [4-(3-nitro-benzenesulfonylamino)-4,5,6, 7-tetrahydro-indazol-
1-yll-acetic acid ethy! ester (519 mg, 63.6%) was obtained as a white solid. MS cald.
for Ci7H20N206S 408, obsd. (ESIT) [(M+H)'] 409.

[4-{3-Amino-benzenesulfonylamino)-4,5,6,7-tetrahydro-indazol-1 -yi]-acetic acid

ethyl ester

NT oW

O
0
N0 }],/N

G
To a solution of [4-(3-nitro-benzenesulfonyiamino)-4,5,6,7-tetrahydro-indazoi-1-ylj-
acetic acid sthyl ester (390 mg, 0.96 mmal) in acetic acid (3 mL) and ethano! (15 mL)
was added zinc powder portionwise. After being heated at reflux for 2 hours, the
mixture was cooled to room temperaturs, diluted with dichloromethane (30 mL) and
filtered through a glass funnel and concentrated in vacuo. The residue was purified
by flash coiumn {gradient efution, 0-5% methanol in dichloromethane) to afford [4-(3-
amino-benzenesulfonylamine)-4,5,8,7-tetrahydro-indazol-1-ylj-acetic acid ethyl ester
(300 mg, 83%) as a semisolid. MS cald. for Ci7H2N404S 378, obsd. (ESI™) [(M+H)]
379.



244 (m,2H),2.35 (s,6H),1.96-1.86 (m 1H),1.81-1.68HO (m3H) _121 WO
2010/006944PCT/EP2009/058477 EXAMPLE 11-1
{(R)-4-1Methyl-(r-trifluoromethyl-biphenyl-4-sulfonyh-aminol-4,5,6,7- tetrahydro-indazol4-y1}-acetic
acid ethyl es 0 50 Starting with

[(R)-4-(3' trlflgﬁ)?é?neﬁg 4f)‘lphenyl 4-sulfonylamino)-4,5,6,7- tetrahydromdaz&TiEPi‘fﬂglc"é it/ hcid ethyl
ester (example 10-17) and methyl iodide, and usmg the method described for example 5-1, 1st step,
{(R)-4-[methyl-(3'-trifluoromethyl- - 125 - 136

biphenyl-4-s y1)-amino 45 7-tetrah éjlgr%%gjazol .é g ter%; , 40%) was
prepared as iév\(/%éé S6fd. eWB? é Zf bg%? ﬁ@[@é XAMPLE
11-2 The follewirty exdeigfiey]l &@avas prepared in an analogous manner as described for example
11-1 using 34(R)-4-(3'-trifluoromethyl-biphenyl-4-sulfonyla mlno) -4,5,6,7-
tetrahydro-indazol-1-y1}-propionic acid methyl estgr (e )fP-BO) and methyl iodide. 10 MS (ESI+,

M+H)
5
o M

V/

O

To a solution of [4-(3-amino-benzenesulfonylamino)-4,5,8,7-tetrahydro-indazol-1-yi]-

5 acetic acid ethyl ester (30 mg, 0.079 mmol} and benzoy! chioride (16.4 mg, ©.119
mmol) in tetrahydrofuran (3 mbL) was added triethylamine (16 mg, 0.158 mmol) at
0 °C. After being stirred at room temperature overnight, the mixture was
concentrated in vacuo. The residue was purified by flash column (gradient elution, 0-
5% methanol in dichloromethane) to afford [4-(3-benzoylamino-

10 benzenesulfonylamino}-4,5,6,7-tetrahydro-indazol-1-yl}-acetic acid ethyl ester (27.4

mg, 72%) as a white solid. MS cald. for CayHzsNsOsS 482, obsd. (ESIT) [(M+H)'] 483.

EXAMPLE 14-1a

[4-{3-Benzoviamino-benzenesulfonviaming)-4.5,8, 7 tetrahvdro-indazol -1 vii-

I3  acefic acid

Starting with [4-(3-benzoylaminc-benzenesulfonylamino)-4,5,6,7-tetrahydro-indazol-
1-vij-acetic acid ethyl ester using the method analogous to the one described for
example 1-1a, [4-(3-benzoylamino-benzenesulfonylamino)-6,7-dihydro-indazol-1-yl]-
20 acetic acid (11.0 mg, 50%) as a white solid. 'H NMR (400 MHz, CD;0D) 5 ppm 8.48
(s, 1H), 798 m, 3 H),7.73-752 (m, 5H), 879 (5, 1 H), 478 (s, 2 H), 4.42 {3, 1 H},



Example No.Systematic Name 11-23-{(R)-4-[Methyl-(31-trifluoromethyl-
biphenyl-4-sulfonyO-amino)-4,5,6,7- tetrahydro-indazol-1-yll-propionic acid methyl ester

EXAMPLE 11-la (R) 41Methyl-(34rifluoromethyl-biphenvi-4-sulfonyl)-amin61-4,5,6,7- 15

tetrahydro- m%/ i]i Yl 4acet|c acid WO 2010/006944PCT/EP2009/058477 - 1 26 - Starting with
{(R)-4-[methy %{ trlf{f}uoromethyl -biphenyl-4-sulfonyl)-amino]-4,5,6,7- tetraﬁcgr% b8§<"':{%?)ﬁ417yll acetic
acid ethyl ester , and using the method described for example 1-1a,
{(R)-41methyl-(3'-trifluoro-methyl- blphenyl -4- squom}IWa‘mmo] 4,5.6,7- tetrahydro-indazol-1-y1}-acetic

acid (7 mg, 40% asolf?‘)t i kgS %} H 3 é5 8.07-7.93 (dd, 4
H), 8.02 (d, zgkﬁg}il’v"/sz a%féj%%é ‘51'73) 1%@ *’F?g{%? ;&%\ééé%o%g ,(ggg}z.ea-z.% (m, 4
H), 2.07-1.57 (v k) H)Y:34S cald. for C23H22F3N304S 493, obsd, (ESE'") [(WH)t] 494. EXAMPLE 11-2a
10 The following examples 11-2a was prepared in an analogous manner as described for example 1-1
a from the corresponding ester 11-2. Systematic Name 3-f(R)-4-[Methyl-(3} trifluoromethyl- bip
henyl-4-sulfonyl )- am ino]-4 ,5,6 ,7- tetra hyd%&ﬁmgﬁ@ ﬁ“ﬁl} propionic acid 1H NMR (400 MHz,
CD30D) 5 ppi@-(@-@@r&%e@mi%i'f@ia?n?s@d&r@%i@he%ﬁ!}o%@arfﬁné}b@5%3’2%%311@3?6 BiksoR H), 2.86-
2.75(m, 4 H) 2.66 (s, ,4 H) 15EXAMPLE 12-1
f(R)-44(41- SRRANEC B ek (ST BfbReny1-3-sulfonyh-methyl-arinol-4,5,6,7-
tetrahydro-indazol-1-yR-acetic acid ethyl ester WO 2010/00694 *EP2009/058477 - 127 -

)

Starting with {(R)-4-[(3-bromo-5-trifluoromethyl-bepzernesui onyl nleﬂ yl-amino]-
4,5,6,7-tetrahydro-indazol-1-yll-acetic acid ethyl est‘g (prepared:by the method analogous to the one
described for example 9-1, 1st step) and 4- quorol‘bhepylboronlc 8 acid, using a method analogous to
the one described for example 10-1, {(R)-4-[(4

fluoro-5-trifluoromethyl-bipheny1-3-suIfonyf)- -amino]-4,5,6,7-tetrahydroindazol-1-yll-acetic acid
(5 mg, 42%) was obtained. MS cald. 25H25F4N304S 539, obsd. (ESI.) [(M+H)+] 540.

O

Stating with [4-(3-amino-benzenesulfonylamino)-4,5,6,7-tetrahydro-indazol-1-yi}-
acetic acid ethyl ester and benzenesuifonyl chioride, and using the method

10 analogous to the one described for exampie 14-1, [4-{3-benzenesulfonylamino-
benzene-sulfonyl-amino)-4,5,8,7-tetrahydro-indazol-1-yl]-acetic acid ethyl ester (15
mg, 70%) was obtained as a white solid. MS cald. for Cp3HasN406S, 518, obsd. (ESH)
[(M+H)"1:519.

15 EXAMPLE 15-1a
[4-{3-Benzenesuifonviamino-benzenesulfonviamino)-4.5.6,7 tetrahvdro-indazol-

1-vil-acetic acid

Starting from [4-(3-benzenesulfonylaminc-benzenesulfonylamino)-4,5,6,7-dihydro-
20 indazol-1-ylj-acetic acid ethyi ester, and using the method analogous to the one

described for example 1-1a, [4-(3-benzenesulfonylamino-benzene-sulfonyl-amino)-



EXAMPLE 12-la 10 f(R)-44(4'-Fluoro-5-trifluoromethyl-biphenvi-3-sulfony1)-methvi-aminol-4,5,6,7-
tetrahydro-indazol-1-y11.-acetic acid 0 O Starting with
{(R)-4-[(4r-fluoro-5-trifluoromethyl-biphenyl-3-sulfony1)-methyl-amino]- 15

4,5,6,7-tetrahydro-i -1-y1Facetic acid ethyl ester, and using the met i r example
1-1a, {(R)_4_%gl #l}{g)%%é%lriﬂuoromethyl-biphenyl-3-su|fany1)- oS RASHRSET
methyl-amino]-4,5,6,7-tetrahydro-indazol-1-yll-acetic acid (5 mg, 42%) was obtained. 'H NMR (400
MHz, CD30D) 6 ppm 8.37 (s, 1 H), 8.24 (s, 1 H), 8.1%8(6, 1H),7.80(q,2H),7.32(t, 2H),6.54 (s, 1
H),5.21(t.1H), 4 s, 2 H),.2.70 (s, 3 H), 2.70-2, 0O 2010/006944PCT/EP20091058477 - 128 -
(3 1,504 A R SRS S0 e EaT Ao ERARIPLE 191 5
1(M-4-{1.3- (4Ot iz s e\ B BAT| doppmetiyias izeihes ilidayii-H), 7.58-7.32 (m, 6
methyl-aming}:4.5,6,7-tetrahydra-indazol-1-v1)-aceti | yhester .-[(R)-

Fluoro-5-triflu foﬁr%egtlziiliﬁggqf?gs IT?@&%'?r%o@lﬁ%&%%ri‘ﬁygﬁcﬁﬁjé%%l@ﬁ%ﬁ(-@gt;g)ayg ethyl ester
100 Starting te S2r(R):Hzabhifes, 498, fsraklydro-IHdazoli 1§1)-acetic acid ethyl ester and
3-fluoro-5¢trifluoromethyl-benzenesulfonyl chloride, and using the method described for example 1-1,
[(R)-4-(3-f|uoro-5-trif|uoromethyl-% nzenesulfonylamino)- 4.5.6,7-tetrahydro-indazol-1-ylpacetic acid
ethyl ester (686 mg, 76.2%) wal %é%ﬁ?ﬁ‘%ga %\Mi dE OOV, et orani 045 449,
obsd. (ESI+) [(WH)] 450, {(R)-4-[(3-Fluoro-5-trifluoromethyl-benzenesulfonyl)-methyl-amino}-4,5,6,7-

tevarhydro-nderolfod kaeeic an et ester WOAUNIOHOMMBCTIERAONASREL - 129 - O

Starting with oro-5-trifluoro enzene-s mind)-4,5,6,

tetrahydro-in8agbIlau P AR BLI SRR et RRITRfidee Sy Tingoeri¢hatsodaieBeribed for

examplg -1 {E4nl(ZAtesotadEEuormetbyibrs associated with that receptor such as
benzenesulfonyl

-methyl-aminol-4,5,6,7-tetrahydro-indazol-1-y1}-acetic acid ethyl ester (500 mg,
0436) was prEDLIEE a0 E ARSI d R S RO P AN ALAS 680 G RS oy ] 46
UR)-44[3-(4-Giorosberent b sudf doild)yidst ifioparalethyétsenzenesulfonyl]. 10 methyl
amino}-4,5,6,7-tetrahydro-indazol-1-y1)-acetic acid ethyl ester A mixture of
[(R)-4-[(3-fluoro-5-trifluoromethyl-benzenesulfonylamino)-4,5.6, 7- tetrahydro-indazol-1-yl]-acetic acid
ethyl ester (45.0 mg, 0.10 mmol) @R B ke BIYEEBIY b AEEAM carbonate (55.0 mg, 0.40
mmol) and N,N-

A whole cell receptor binding assay using [*Hlramatroban as the competing

radioactive ligand was empioyed to evaluate the compound binding activity to human
CRTH2. The radioaciive ligand [3H]ramatroban was synthesized according to
Sugimoto et. al. (Eur. J. Pharmacol. 524, 30 - 37, 2005) to a specific activity of 42

20 Cilmmol.

A cell line stably expressing human CRTH2 was established by transfecting CHO-K1
cells with two mammalian expression vectors that harbored human CRTH2 and G-
alpha16 cDNAs, respectively, using FuGene® 6 transfection reagent (from Roche).
25  Stable clones expressing CRTH2 were selected by staining each clone with BM16
(BD Pharmingen™ from BD Bicsciences, a division of Becton, Dickinson and
Company), which is a rat monoclonal antibody te human CRTH2. The cells were
maintained as monolayer cultures in Ham's F-12 medium containing 10% fetal
bovine serum, 100 units/mL penicillin, 100 pg/mL streptomycin, 2 mM glutamine, 0.5
30 mg/mL G418 (geneticin) for CRTH2, and .2 mg/mL hygromycin-B (for G-alpha 16).
For whole cell receptor binding assay. the monolayer cells were rinsed once with

PBS {phosphate buffered saline}, dissociated using ethylenediaminetetraacetate



15 dimethylformamide (1.0 mL) was heated in a microwave oven at 150 C for 30 minutes. The
resulting mixture was neutralized with 1N hydrochloric acid and extracted with ethyl acetate (20 mL x
3). The combined organic layers were washed with brine (20 mL x 3), dried over sodium sulfate, and
concentratedvg% ?g%@gg%)df ([3-(4-chloro-benzenesuIfanyl)-5-trif|uoromel;tg I-%%ngzeﬂr‘]ges_]uIfonytmethyl
amino}- WO 20£0/608844PCT/EP2009/058477 -130- 0 4,5,6,7-tetrahydrd-indazol Y41 Acetic acid
ethyl ester (41.9 mg, 71.2%) as a viscous oil. which was used for the next step without any further
purification. UR)-4-{[3-(4-ChIoro-benzenesuIfonyl)—@t?iﬂuoromethyl-benzenesuIfonyl]— 5 methyl

amino).-4,5,6,74etrahydro-indazol-1-y1)-acetic acid ethy| ester To a solution of

(R30S S ARG A eI o EEr GRS Mol and
amino}-4,5,6 (72&taR{dr toimdaz ok Lyl iHacetic)axid. Sthyl&stelis(42.9 mg, 0.07 mmol) in
dichloromethane was added 3-chloroperoxybenzoic 10 acid (m-CPBA) (34.7 mg, 0.20 mmol) at O C.
After being stirred at room temperature for 3 hours, the resulting mixture was concentrated and
purified by collifRICAFSHIBESHPASHY GIREMEEHERITRTEIEH B SRrtRh RGeS atfstent(R)-4-{[3-(4-
chlorﬁ-ghgnyiéﬂiﬁiazuﬂg)iéfﬁiﬁw@azﬁﬁnmhlgemgms ¢ mylpglk%tg}WQmam@ﬂmﬁs@M %o %M ot
tetrahydro-indazol-1-y1)-acetic acid ethyl ester (23.5 mg, 54.6%) as a semijsoli cald. for
cstzschgﬁ@’@é’é%r ?@?’o%”s%%(%ﬁ%@?ﬂﬁ%?%W%%R%Eééai%ﬂ%t %%'iéd Ve
2010/006944PEIiTE PEONBINS 847 Tellg 3ter T har fekdeving Saipldiid3damdidiéswererptigpared in an

analogous manper g iese/ibed Jo xamrient3 UMM mer, Inc.) and washed 5 times with .
{(R)-4-[(3-fluoro-5-trifluoromethylbenzenesulfon 1)-methyl-am|no]-4,5,6,7-tetrahydpo-|ndazol-l-yll-acetl

J netny
c acid ethyl €8ter SF IRFA[(@Hia6o-SIMES IR R IENsaired0RbRAg Y FREtRYR MHETLCs 8, 7- 5
tetrahydro-infazohicyddigusemionicacishmetby iester(pseparestirams bound to the cells were
3-((R)-4-aminp4,5.6,7-tetrahydro-indazal-1-y1)-propionic acid.an
3-f|uoro-5-trifﬂ%§%ﬁrwgﬁ%§ Sérﬁégnﬁe}%lﬁ 0;7.%% gégﬁlﬂ%&tﬁi%%u{hgriﬁ%ﬂ%a tf:r'e{"(zcp\riiﬁgdﬁ}%rlpexampIe 13-1, Ist
and 2nd stepspagitHneappeopitaeassing efcidll plaVibiabléns lb2teted sioreathibts(Ar5SH).

Example No.Ad kapsienate Nams-k(RireMetikiliolueng-Agionyl) fom non-specific

5-trifluoromethyl-benzenesulfonyli- am |no[}-4,5,6,7-tetrah dro-indazol-1- % -acetic acid ethyl ester MS
(ESI+ M+1_Bﬁ%@99y@&gﬁrgrmmed by replacing compound with 10 uM of 15(R)-15-methyi

15 PGD; {from Cayman Chemical Company) in the reaction mixtures. The radioactivity

bound to the cells in the absence of compound (total binding) was determined by
replacing compound with 0.25% of DMSO {dimethyl sulfoxide) in the reaction mixture.
Specific binding data were obtained by subtracting the radioactivity of non-specific
binding from each binding data.

20
The ICs vaiue is defined as the concentration of the tested compound that is
required for 50% inhibition of total specific binding. In order to calculate the ICse
value, the percent inhibition data were determined for 7 concentrations for each
compound. The percent inhibition for a compound at each concentration was

25 calculated according to the foliowing formuia, [1-(specific binding in the presence of
compound)/{total specific binding)]x100. The ICs value was then obtained by fitting
the percent inhibition data to a sigmoidal dose-response (4 parameter logistic) model
in the XLfit® software Excel add-in program [from D Business Solutions Ltd., model
205, where F(x) = (A+(B-A)/(1+((C/x)*"D)))].

30
All the compounds of the foregoing examples were iested using the above Human
CRTH2 Receptor Binding Assay (exampies 1-1 to 8-2). The results of the assay



* [ dill mir N*',..../C) 0 13-2 13-3 3-((R)-44[3-(4-Fluoro-
benzenesulfonyl)-5-trifluoromethylbenzenesulfonylpnethyl-amino)- 4,5,6,7-tetrahydro-indazol-1-y1)-
propkmic acid methyl ester 604 F /0--\,0 13-4 3-((R)-4-(13-(4-Chloro-

benzenesulf ]2)’}-5- riflugromethylbenzenesulfonylpmethyl-amino)- 4,5,6,7-tetrahydro-indazol-1-y1)-
propionic acid H{?%"ggf*ér 620 | F%410....,s,,0, 1 WO 2010/006944PETERSt/058477 -

132 - 5 EXAMPLE 13-la
((R)-44[3-(4-Chloro-benzenesulfony1)-5-trifluoromettfi-benzenesulfonviimethy
amino-4,5,6,7-tetra vgr?-iwd?ﬁ?l-l- %)-acetic a%id L .. i
showeo that all of these compounds have binding activity exhibiting 1Cs values
ranging from 0.0021 pM to 0.4747 pM. For instance, the following table shows the

specific 10y values for these compounds:

Example No. Human CRTHZ2 Binding
ICs0 (L)
Example 1-1a 0.6277
Exampie i-2a (.0936
Exampie 1-3a (.19%4
Example 1-4a 0.2439
xample 1-5a 0.1639
Hxampie 1-6a 04747
Example 2-1a 0.6672
Example 2-2a 0.0311
Example 2-3a 0.0194
Example 2-4a 0.0103
Example 2-5a 0.1007
Example 2-6a 0.0264
Example 2-7a 0.3930
Example 2-8a 0.0078
Example 2-9a 0.0084
Example 2-10a 0.1961
Exammple 2-11a (0.0182
Example 2-124 (.0303
Example 3-1a 0.0349
Example 4-]a 0.1582
Example 5-1a (0.0146
Example 5-2a 0.2019
Example 5-3a 0.0606
Example 5-4a 0.0359
Example 5-5a 0.0069
FExample 5-6a 0.0529
Example 5-7a {.0530
Example 6-]a (.0040
Example 6-2a (.0066
Example 6-3a 0.0265
Example 6-4a 0.0046
Exampie 6-5a 0.0049
Example 6-6a 0.0068
Example 6-7a (.0062
Example 6-8a G.0119
Example 6-9a 0.0071




Cl 0 Starting from GR)-4-{[3-(4-chloro-benzenesulfony1)-5-trifluoromethyl-
10benzenesulfonyll-methyl-amino}-4,5,6,7-tetrahydro-indazol-1-y1)-acetic acid ethyl ester, and using
the method described for example 1-1a,

UR)-44[3-(4- oro?gg enesulfonyl) -5-trifluoromethyl-benzenesulfonyl]- met@/ amlno} 47,5 6,7
tetrahydro-indazo *Acetic acid (10 mg, 44.4%) was obtained as a white SBhid 134 133 NMR
(400 MHz, CD30D) b ppm 8.62 (s, 1 H), 8.58 (s, 1H) 8.45 (s, 1 H), 8.07-7.62 (dd, 4 H), 6.31 (s, 1 H),
5.12 (g, 1 H), 4.89 (s, 2 H), 2.63 (s, 3 H), 2.60 (m, 2F’1}) 1.98- 1.58 (m, 4 H). MS cald. for

0231- 1210IF3N30652-594T9bsd4%$I1}KM¢ML59:’.._EXAMBLEM 20 The
following examples-13-2a-te @%ﬁp‘ Gerd Brepared-in-an-analogous iaiHer or for example
1-1 a from the corr i 131?:\]1’%0 13-6. g'oogiEXA‘MDLE 14-1
J4-(3-Benzoylamine-b I*‘“r'.zer'.ﬁ'u'..g .gl_fmﬁr‘%o) 4.5.6,7-tetrahydro :nd%%'g!é% O—acetic-actd ethyl ester
WO 2010/006944RCT/EP2669/858e 77 gss T
[4-(3-Nitro-benzenesulfonytan 5&%1"1’5:"79,\1 { -tetrahydrorindazol- ;11] @i"(ﬁ‘tf acid-ethyl-ester 0 Starting
with (4-amino-4,5,6:7- leuouuyuggaﬁw&%gﬁ.-yl)-awtib acid culyl €s %fﬁgg 3=-5-nitro=berzenesulfonyl
chloride using the method dll%ﬁ%d&l@)ﬂblc one-described-above fgf Fy|amp te-1=1;
[4-(3-nitro-benzenegsulfonytamngid;s Hq4-tetrahydrosindazoti=yl}-aggfie ficid ethylester (519 mg.

63.6%) was obtained as a Whitg Sold- WHZONﬁOGﬁW@U’DSd‘(ESHﬁT M+H).] 409. 10
[4-(3-Amino- benzenesulfonyla;mgggj)fy:gm,‘{ tetranydro-lndazm “I-y1)eagetic acid ethytester To a
solution of [4-(3-nitro-benzenesdignylamino)-4,5,6, 7+tétranydro-indaged-l-y1]- acetic acid ethyl ester
(390 mg, 0.96 mmol) in aceticagigyfid méy and ethanol (15 ML) 15 yas@dded zinc powder portionwise.
After being heated|at reflux foEzahgurs-the mixture was cooled to rggmdemperature, diluted with
dichloromethane (30 mL) and h#teret theaugh a glass funnel and caneentrated in vacua The residue
was purified by flash column (gradigiatoedation, 0-5% methanol in digldosomethane) to afford [443-
amino-benzenesulfonylaminof& e ABtrahydro-indazol-1-ylpacetic@Gid ethyl ester 20 (300 mg, 83%)
as a semisolid. MS cald. for GIEhigRN4045 378, obsd. (ESE") [(M+&)7#] 379. WO

2010/006944PCT/EP2009/058% 1l 9-12a 0.0074
Example 9-13a (0.0095
Example 9-14a 0.0044
Exampie 9-15a (.0103
Example 9-16a (.0080
Example 9-17a 0.0129
Example 9-18a 0.0134
Example 9-19a 0.0114
Example 9-20a 0.0102
Example 9-21a 0.0132
Example 9-22a 3.0242
Example 9-23a 0.0067
Example 9-24a 0.0165
Exampic 9-25a (3.0209
Example 9-26a 0.0237
Example 9-27a 0.0491
Exampic 9-28a 00118
Example 9-2% 0.1507
Example 9-30a 0.6377
Example 9-31a (.0068
Example 6-32a 0.0076
Example 9-33a 0.0106
Example 9-34a 0.0046
Example 9-35a 0.0171
Example 9-36a 0.0231
Example 9-374 0.0148
Example 9-38a 0.0080

Example 9-39a 0.0104




- L36 - [4-(3-Benzoylamino-berizenesulfonylamino)-4,5,6,7-tetrahydro-indazol-1-yl]acetic acid ethyl
ester To a solution of [4-(3-a mino-benzenesulfonylamino)-4,5,6,7-tetrahydro-indazol-1-yl]- 5 acetic
acid ethyl ester (30 mg, 0.079 mmol) and benzoyl chloride (16.4 mg, 0.119 mmol) in tetrahydrofuran (3

mL) was adc{ggg

overnight, the mix

mﬁ%rqlne (16 mg, 0.158 mmol) at

t?ure was concentrated in vacuo. Th

0 C. After being stlrre at room te

e residue was purlfle by

elution, 0- 5% methanol in dichloromethane) to afford [4-(3-benzoylamino- 10
benzenesulfonylamino)-4,5,6,7-tetrahydro- indazol-1-

mg)erature

Mash &timn (gradient

1]-acetic acid ethyl ester (27.4 mg, 72%) as a

white solid. MS cald
EXAMPLE 144a 1

d-—for C24H26NA405S 482, obsd. (ESI+)-[(M-EH)+] 483,

acetic acid 0 0 Stz

1-y1]-acetic acid e

[4-(3-benzoyla mi
as a white solid. 1
6.79 (s, 1 H), 4.78
H), 2.04-1.77 (m, 4

5 J4-(3-Benzenesuyl
ethyl ester Statind
acid ethyl ester an
described for exan
[4-(3-benzenesulfg
ester (15 mg, 70%
[(M+H)+]:519. 1.5E
J4-(3-Benzenesulf
Starting from [4-(3
indazol-1-yl]-acetic

(3-Benzol IR %qﬂ%‘fﬂ:;nggﬂﬁoﬁ -1-y11- 15
rting-with [%} T Bénzoytamine-ben hydro-indazol-
[T HPAPRPIS 57, .;f.nﬁ;e 927 1 le 1-1
hyt-ester-ugif {q&ﬁr@éﬁﬁd—aﬁa{egaue{e’che ple 1-1a,
o-benzenesy |05iy6':|fa|\@i’j")-0,7-dihy i 11.0 mg, 50%)
FNMR (4%}!l 7 \rw‘ba) 5-ppm 52 (m, 5 H),
(sr2H) 442, ﬁplf: ).y WO 2010/C -2.55(m, 2
i dédI\ILI-UDS TEXAMPLE 15-1
1nonylammg)gagp;@{@%gnonylamm ) : .-acetic acid
with [4-(3-amiRgrbaizgnesulfonylamino)-4,576,7;1 - “1-y1]- acetic
d benzenesylfapyl ¢hleiide, and Using the methog ;g analogous to the one
ple 14-1, Example 10-9a 0.0716

nylamlnou@m@m@-gpuf@@yl-ammo)

-4.5,6, 7-tetrahydrggndazol-1-yI]-g

cetic acid ethyl

was obtaineehais aowhife solid. M

S cald. for C23H26N40652 518, o

“XAMPLE f&savlc 10-12a

(.3108

onylaminobengénésulfenylamino)

-4,5,6,7-tetrahydradndazoll-V11-

sd. (ES!)

acetic acid 0

Lbenzenestifanylaiiindtenzenesulfonylamino)-4,8%,7-dihydro110

acid ethylFestepalidiiging the method analogodistéddhe one described for example

1-1a, [4-(3-benzenesulfonylamimorbehréhe-sulfonyl-;

138 - 4,5,6,7-tetrak
(400 MHz, CD30D
4.13 (s, 1 H). 2.55

amino)- WO 20860/006944PCT/E1

'2009/058477 -

[(M-FH)+] 491. AC

such as asthma. Th

demonstrated by t

ydro-indaZektsdd 1&cktic acid (10 mg, 50%) wad'dbtdined as a white solid. 1H NMR
) 6 ppm 7. 77apie Ky 1%470 (s, 1 H), 7.58-7.32 (nf}-83Bf, 6.45 (s, 1 H)| 478 (s, 2 H),
(m, 2 H), EBmnigdnou H). MS dald. for C21H#ANAD6S2 490, obst. (ESI+)
TIVITY. Al\ﬁ"iaﬂ]@?l? l’@lﬁﬁ‘cHE COMPOUNDS The db#ipbunds of formula | possess
3 hd that said cdilp8finds are antagonists at the
peEFEURE] M it treating diseases and disBrddfs associated with that receptor

he QC'{!‘... y];ﬁaﬁml%mcﬁﬁ compounds as CRTH2Yec8htor antagonists is
e folowint BIBRIE l,DgiZiaem,c 0.0975
O Example 10-25a 0 7 0.0131

Example 10-26a 0.0021

Example 10-27a 0.0051

Example 10-28a 0.0066

Example 10-29a 0.0275

Example 10-30a 0.0056

Exampie 10-31a 0.0056

Example 11-1a (0.0673

Exampie 11-2a 0.0807

Example 12-1a 0.1298

Example 13-1a 0.0029

Fxample 13-2a 0.0027

Example [3-3a 0.0040

Example 13-4a 0.0025

Example 13-5a 0.0058

Example 13-6a 0.0078

Example 14-1a 0.3556

Example [5-1a (.3597



Human CRTH2 Receptor Binding Assay 15 A whole cell receptor binding assay using [3H]ramatroban
as the competing radioactive ligand was employed to evaluate the compound binding activity to human
CRTH2. The radioactive ligand [3H]ramatroban was synthesized according to Sugimoto et. a/. (Eur. J.
Pharmacol. 30, = 005) to a specific activity of 42 20 Ci/mmol. A cell line stably expressing
human CRTI%%Zé v%/i%/géss(izékb‘glished by transfecting CHO-K1 cells with two maifhér’lﬁ%ﬁ%%g%(i%#éfsﬂion vectors
that harbored human CRTH2 and Galphal6 cDNAs, respectively, using FuGene(r) 6 transfection
reagent (from Roche). 25 Stable clones expressing RTH2 were selected by staining each clone with

BM16 (BD Pharmingen TM from BD, Biosciences, a division of Becton, Djckingon and Company),
which is a rat monocléci]a;l[fzﬁgnrffb%}agff t%?’f%@% o l&ﬁ%ﬁi’?ﬁ@ﬁ?%ﬁf%@% ﬁﬁ%ﬁir%&“%rmonolayer

cultures in Ham's F-12 medium containing 10% fetal bovine serum, 100 units/mL penicillin, 100 pg/mL

streptomycin -2 M, gl mingy8.5,30 mg/mL G418 (geneticin) for CRTH2, and 0.2 mg/mL
hygromycin-B (for G-alpha 16). For whole cell receptor binding assay, the monolayer cells were rinsed

once with PBS (phosphate buffered saline), dissociated using ethylenediaminetetraacetate WO

2010/006944PGCT/EP 20090684 0dly 3%idMersene TM ETH Wanzga ingd gasaisushendeddn PBS
containing 10 %M '\é'%%%r?;%‘%a% ?{8 BSér(bgvi e serum gjrt])urrslin? at 1.5 x 10 c@ls/mL. The binding
reactions (O.ﬁme were performed in 98-well plates StT08H Sr?e[r%SQPaStgrgeﬂ?n B Wérﬁﬁaining 1.5x
105 cells, 105aRENGC1800.0890BSA] 2 (aM:{BIH)ramibtidira e westeonspyaddaativaiious

concentrationgc Aftsr BRI PINdiBg srastions, e cellswereharvepted-op SREMIRfe)

microplates (microtiter plates with embedded glass fiber from PerkinElmer, Inc.) and washed 5 times
with PBS usiAgERekh Hie TiorRarsedter {a g@l%ﬂ@@%%k?ﬁ%?ﬁ%ﬁm@@ﬁ@wﬁ%ﬁé@%@né 10 from
microplates ftegarerkinteiber, o) .aEbevatierotvilinsebaund thdhelcals werendeigrmings using a
microplate sciptillatiop, counter (TopCount(n) NXT, from PerkinElmer, Inc.) after adding 50 pL of
MinOSCintTl\;%é@éi?ﬁﬁ%ﬁgﬁ #&‘%e:(ﬁgmfﬂ%véﬂgangﬁguérecﬂ% 6 each W([:-Tfleglf Wesm?greﬁégé%%he
radioactivity 8 iShiSiridifiyibihaaigrvasrakdiermiineitcy 1epIbbng remaibun 8Gvigymd pM of
15(R)-15-metpdols SR 26t0m ARAYRaRF)emisah i@ il Be 18 AR B UES) he

radioactivity bound to the cells in the absence of compound (total binding) was determined by
replacing coMBBURBAEISS 2891 SIS (BRI SiftsiGaes Arine Riga s ki@ Specific binding
data wete obtaimedcoyssupiratingrtfiesaghoadtivity @i aenTepecifio finding: froncaachizinding data. 20
The IC50 valye.i fined. entrati f d. is required for 50%
inhibition of t@l%ﬁg‘éﬁ@%iﬁ%ﬁg Sﬁ%é&é@é@:&%ﬁ%@ﬁ?ﬁ F%Egon\}g%%%m%}%ﬁé%%%qnvﬁl |{?on data were
determined f8R§ ReMERIRES IS fof aaehlicompRTen Thepereestadhipiadmofdraxdémpelind at each

c?ncentratiom%aig;w?é%}m%%@roﬁm%fggww ﬁgrw’%pr?d@pgg%gg%gi?gng ':E the pres;—:-nce

of compound)/(tota cific bindin . The alue was then obtained by fitting_the percen

inhibition da(t%/at}&%{]sﬂi%g%%éﬁ q%%%&%%ﬁ@&?&'ﬁéﬁﬁ&@ RIS RO A Y '?iﬁ%?ﬁ%hre Excel

add-in prografiefinenmIBnB ismessBphutivihe btdtropietiel 288 niheee! F(x) 37 (ACHEMAMEEEIX)AD)))].

o oo RuEEY A Al R CAARY AR BB IAD Al IV XD 150 values rangig
00. the fo

from 0.0021 pM t0"0.4747 pM. For’instance, owing table shows the specific IC 50 values for
these compounds: Example No. Human CRTH2 Binding 1050 (pM) Example 1-1 a 0.0277 Example

1-2a Dye Loading and Assay:

25  Loading Buffer containing dye (from the FLIPR® Calcium 3 Assay Kit from Molecular
Devices, a division of MDS Analytical Technologies and MDS Inc.) was prepared by
dissolving the contents of one bottle into 200 mL Hank’s Balanced Salt Solution
containing 20 mM HEPES (4-(2-hydroxyethyl)-1-piperazinesthanesulfonic acid) and
2.5 mM probenecid. Growth media was removed from the cell plates and 25 L. of

30 Hank's Balanced Salt Solution (HBSS) containing 20 mM HEPES, 0.05% BSA and
2.5 mM probenecid was added to each well followed by 25 uL of diluted dye using a
Muliidrop dispenser. The plates were then incubated for 1 hour at 37 'C.



0.0936 Example 1-3a 0.1994 Example 1-4a ,0.2439 Example 1-5a 0.1639 Example 1-6a 0.4747
Example 2-la 0.0072 Example 2-2a 0.03 Example 2-3a 0 0 94 Example 2-4a 0.0103 Example 2-5a
0.1007 Example 2-ba 0.0264 Example 2-7a 0.3930 Example 2-8a 0.0078 Example 2-9a 0.0084

Example 2-1%%.&%&6@1ample 2-11 a 0.0182 Example 2-12a 0.0303 PCT/EPI009/058477
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During the incubation, test compound plates were prepared by adding 90 pL of
HBSS/20 mM HEPES/0.005% BSA buffer to the 2 uL of serial diluted compounds.
To prepare serial diluted compounds, 20 mM stocks of compounds were dissolved in
5 100% DMSO. The compound dilution plate was set up as follows: well # 1 received

5 ul of compound plus 10 pL of DMSO. Wells 2-10 received 10 uL of DMSQ. 5 ul
was mixed and transferred from well #1 into well #2. 1:3 serial dilutions were
continued out 10 steps. 2 pL of diluted compound was transferred into duplicate
welis of a 384 well “assay plate” and then 80 pl of buffer was added.

14
After incubation, both the cell and “assay plate” plates were brought to the
fluorometric imaging plate reader (FLIPR®) and 20 pL of the diluted compounds were
transferred to the cell plates by the FLIPR®, Plates were then incubated for 1 hour
at room temperature. After the 1 hour incubation, plates were returned to the FLIPR®

15 and 20 yL of 4.5X concentrated ligand was added to the cell plates. During the
assay, fluorescence readings were taken simultaneously from all 384 wells of the celi
plate every 1.5 seconds. Five readings were taken to establish a stable baseline,
ther 20 pL of sampie was rapidly (30 pl/sec) and simultaneously added to each wel
of the celi plate. The fluorescence was continuously monitored before, during and

20 after sample addition for a total elapsed time of 100 seconds. Responses (increase
in peak fluorescence) in each well following agonist addition were determined. The
initial fluorescence reading from each well, prior to ligand stimulation, was used as a
zero baseline value for the data from that well. The responses were expressed as %
inhibition of the buffer control. The 1Cg value, defined as the concentration of a

25 compound that was required for 50% inhibition of the buffer control, was caiculated
by fiiting the percent inhibition data for 10 concentrations to a sigmoidal dose-
response (4 parameter logistic) model using Genedata Screener® Condoseo
software program [from Genedata AG, model 205, where F(x) = (A+(B-
AJ+({(CIxY D).

30
Representative compounds {ested in the binding assay were tested using the above
FLIPR® assay. The results of the FLIPR® assay showed that ali of the



Example 3-la 0.0349 Example 4-1 a 0.1582 Example 5-1 a 0 0 46 Example 5-2a0.2019 Example 5-3a
0.0606 Example 5-4a 0.0359 Example 5-5a 0.0069 Example-6a 0.0529 Example 5-7a 0.0530
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representative compounds tested in this assay have activity exhibiting 1Cso values
ranging from 0.0006 uM to 25.44 pM.

DI-PGDy-induced IL-13 production assay in Th2 cells

Inhibition of 13,14-dihydro-15-keto Prostaglandin Dy (DK-PGD;)-induced 1L-13
production in T helper type 2 (Th2) cells was applied to evaluate compound celluiar

notency,

10 Cultures of Th2 cells were established from blood of healthy human volunteers
according io the following procedure. Peripheral blood mononuclear cells (PBMC)
were first isolated from 50 mL of fresh biood by Ficoll-Hypaque density gradient
centrifugation, followed by CD4" cell purification using 2 CD4™ T Cell Isolation Kit i
(from Miltenyi Biotec Inc.). The CD4" T cells were then differentiated to Th2 cells by

15 culturing the cells in X-VIVO 15% medium (from Cambrex BioScience Walkersville
Inc.) containing 10% human AB serum (serum of blood type AB from Invitrogen
Corporation), 50 U/mL of recombinant human interleukin-2 (iL-2) (from PeproTech
Inc.) and 100 ng/mi. of recombinant human interieukin-4 (rhiL-4) (from PeproTech
Inc.) for 7 days. The Th2 cells were isolated using a CD2924 (CRTH2) MicroBead Kit

20 (from Milienyi Biotec Inc.) and amplified in X-VIVO 15% medium containing 10%
human AB serum and 50 U/mL of rhil.-2 for 2 to 5 weeks. In general, 70% to 80% of
the Th2 cells used in the assay are CRTH2-positive when analyzed by fluorescence-
activated cell sorting using the BM16 antibocy {as previously described) conjugated
o phycoerythrin (PE).

To determine cellular inhibitory potency, compounds at various concentrations were
incubated with 2.5 x 10% Th2 cells and 500 nM DK-PGD, for 4 hrs at 37 °C in 200 ML
of X-VIVO 15% medium containing 10% human AB serum. IL-13 production to the
medium was detected by ELISA (enzyme-linked immunosorbent assay) using an

30 “Instant ELISA™" kit (from Bender MedSystems inc.) according to the procedure
suggested by the vendor, The spontaneous production of IL-13 by Th2 cells was
determined in the absence of DK-PGD2 stimulation and the value was subtracted



0.0071 - 141 - Example 6-10a 0.0187 Example 6-L la 0.0088 Example 6-12a 0.0084 Example 6-13a
0.0065 Example 6-14a 0.0082 Example 7-1a 0.0121 Example 8-1 a 0.0145 Example 9-la 0.0055
Example 9-2a 0.0122 Example 9-3a 0.0111 Example 9-4a 0.0371 Example 9-58 0.0082 Example 9-6a

0.0217 Example 33/ 12:94-26 Example 9-8a 0.0914 PCT/EP2009/058477
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from that in the presence of each compound for percent inhibition and ICs

calculations.,

The percent inhibition of interleukin 13 (IL~13) production for 2 compound at various
5 concentrations was calculated according fo the following formula, [1-(1L-13

production in the presence of compound)/(IL-13 production in the presence of 0.15%
DMSO)x100. The 1Cg vaiue, defined as the concentration of a compound that is
required for 50% inhibition of IL-13 production, was calculated by fitting the percent
inhibition data for 7 concentrations to a sigmoidal dose-response (4 parameier

10 logistic) model in the XLfit® software Excel add-in program [ID Business Solutions
Lid., model 205, where F{x) = (A+(B-AY(1+((CH)"D))L.

Representative compounds tested in the binding assay were tested using the
foregoing DK-PGD;-induced 1L-13 production assay. The results of the DK-PGD,-

15 induced IL-13 production assay showed that all of the representative compounds
tested in this assay have activity in inhibiting IL-13 production, exhibiting ICs; values
ranging from 0.0021 uM to 10 M.

Thus, the compounds of the present invention possess a specific, substantial and

20 credible utility since the compounds tested show some activity in at least one of the
above three assays (i.e., binding at the CRTH2 receptor}, and therefore may be
useful as antagonists in treating diseases and disorders associated with this receptor

such as asthma.

25 In one embodiment, the present invention relates to a method for the treaiment
and/or prevention of diseases and disorders which are associated with the
modulation of CRTH2 receptors, which method comprises administering a
therapeutically effective amount of a compound of formula 1 to 2 human being or
animal. A method for the treatment and/or prevention of an inflammatory or allergic

30 disease or disorder is preferred. Such diseases or disorders may include {but are
not limited to) asthma, chronic obstructive pulmonary disease (COPD), allergic

rhinitis, allergic inflammation, and atopic dermatitis,
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The present invention is also directed to the administration of a therapeutically
effective amount of a compound of formula | in combination or association with other
drugs or active agents for the treatment of inflammatory or allergic diseases and
5 disorders. In one embodiment, the present invention relates to a method for the

treatment and/or prevention of such diseases or disorders comprising administering
to & human or animal simultansously, sequentially, or separately, a therapeuticaily
effective amount of a compound of formula | and another drug or active agent (such
as another anti-inflammatory or anti-allergic drug or agent). These other drugs or

10 active agents may have the same, similar, or 2 completely different mode of action.
Suitable other drugs or active agents may include, but are not imited to: Beta2-
adrenergic agonists such as albuterol or salmeterol; corticosteroids such as
dexamethasone or fluticasone; antihistamines such ags loratidine; leukotriene
antagonists such as montelukast or zafiriukast; anti-igE antibody therapies such as

15 omalizumab; anti-infectives such as fusidic acid (particularly for the treatment of
atopic dermatitis); anti-fungals such as clotrimazole (particutarly for the treatment of
atopic dermatitis); immunosuppressants such as tacrolimus and pimecrolimus; other
antagonists of PGD2 acting at other receptors such as DP antagonists; inhibitors of
phoshodiesterase type 4 such as cilomilast; drugs that modulate cytokine production

20 such as inhibitors of TNF-alpha converting enzyme (TACE); drugs that modulate the
activity of Th2 cytokines IL-4 and IL-5 such as blocking monoclonal antibodies and
soluble receptors; PPAR-gamma agonists such as rosiglitazone; and 5-lipoxygenase

inhibitors such as zileuton.

25 Unless stated to the contrary, all compounds in the examples were prepared and
characterized as described. All patents and publications cited herein are hereby

incorporated by reference in their entirety.
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CLAIS
1. A compound of formula b
R-fi
5
3 - R
R X
N T\
2 [ Q W
R— |
-l
1 8:30
R\N/ i\
O
N |
\N
HO
/
(CHZ); }

or a pharmaceutically acceptable salt or ester thersof; wherein:

X is a direct bond, oxygen, or -8(Q)~; and X is bonded to the ring containing Q by

10 substitution of a hydrogen atom of a ring carbon atom;

Q and W, independently of each other, are carbon or nitrogen with ihe provise that

when Q or W is nitrogen, the nitrogen is unsubstituted;
15 R'is hydrogen or methyl;

R? and R are bonded to the ring containing Q by substitution of a hydrogen atorn of
a ring carbon atom; and R®and R®, independentiy of each other, are seiected from
the group consisting of:
20 (1) hydrogen;
(2} haioger;
(3) lower alkyi optionally substituted by halogen; and
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Example 10-9a 0.4121 0.0716 Example 10-10a 0.3700 Example 10-1 La 0.3206 Example 10-12a
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(4) lower cycloalky! optionally substituted by lower alkyt:

R*and R® are bonded 1o the ring containing W by substitution of a hydrogen atom of
a ring carbon atom; and R*and R®, independently of each other, are selected from
the group consisting of:

(‘1) hydrogen;

(2) hydroxyt;

(3) halogen;

{4) nitro;
(5} cyano;
6) lower alkyl optionally substituted by halogen;

P T

7) lower alkoxy optionally substituted by halogen:;

(8} lower cycloalkoxy;

)
)
)
(9) lower heterocycloalkyloxy;
(10} lower alkanoyi;

1

{11) carbamoyl, lower alkylaminocarbonyl, or lower dialkylaminocarbony!;
(12) lower alkyicarbonylamino;
(13) lower alkyisulfanyl or lower cycloalkyisulfanyl
(14) lower alkylsulfiny! or lower cycloaikyisulﬁnyt;'
(15} lower aikylsulfonyl or lower cycioalkyisulfonyl; and
(16) trimethyisityl; and
nistorz.
2. Acompound of claim 1 which is an (R)-enantiomer.
3. A compound according to claim 1 or 2 wherein @ and W are carbon.
4. A compound according to claim 1 or 2 wherein Q is nitrogen and W is carbon.

5. A compound according to claim 1 or 2 whersin W is nitrogen and Q is carbon,

8. A compound according to claim 1 or 2 wherein Q and W are nitrogen.
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7. A compound according to one of claims 1 to 6 wherain X is a direct bond.

8. A compound according to one of claims 1 0 6 wherein X is -5(O),-.

8. A compound according o one of claims 1 to 8 wherein X is oxXygen.

10. A compound according to one of claims 1 fo 8 wherein R is hydrogert.
10 11, A compound according to one of claims 1 to 8 wherein R' s methyl.

12. A compound according to one of claims 1 to 11 wherein R? and R®
independently of each other, are selected from the group consisting of:
(1) hydrogen:
15 (2) halogen; and
(3) lower alkyl optionally substituied by halogen.

13. A compound according to one of claims 1 to 11 wherein R? and R®,
independently of each other, are seiected from the group consisting of:
20 (1) hydrogen;
{2) bromg;
(3) chlore;
(4) fiuoro;
{5) methyi;
(8} isopropy!;
(7) trifluoromethyl; and
{8) 1-methyvlcyciopropy!.

14. A compound according to one of claims 1 to 13 wherein R* and R®,
30 independently of each other, are selected from the group consisting of:
{1} hydrogen;
(2} halogen;



0.1298 Example 13-la 0.0029 Example | 3-2a 0.0027 Example 13-3a10.0040 Example L3-4a 0.0025
Example 13-5a 0.0058 Example 13-6al0.0078 Example 14-la 0.3556 Example 15-la 0.3597 WO
2010/006944PCT/EP2009/058477 - 143 - Calcium Flux Assay Using Fluorometric Imaging Plate
Reader Cell @@ltum/@onditions: 5 CHO-K1 cells previously transfected with«GradphadGwere
subsequently transfected with the human CRTH2 receptor and the neomycin resistance gene.
Following selection in 800 pg/mL G418 (geneticin), jrdividual clones were assayed for their receptor
expression based on staining with an anti human CRTH2 IgG, followed by assaying for their response
to 13,14-dihydro-15&KeteaRrostaglandin D2 (DK-PDGZ2) 10 (ligand) in the Ca2t Flux assay. Positive
clones were then clgned by limiting.dilution_cloning. The transfected cells were cultured in Ham's F-12
medium supplemen@jovv\yiﬁ! %‘%@@@f iﬁléljssré'ﬁagreﬁ;g %ﬁ%ﬁgﬁf&mine , 100 U/mL penicillin/100 pg/mL
streptomycin, 200 p§newvayglemycintBnathd806iginibgaiB geneticin). Cells were harvested with
trypsin-EDTA (trypq@-g@g@gﬁ@m&p@@;mgp%ﬁg@ ,}gn%)unted using ViaCount(r) reagent

(from Guava Technologies, Inc. which contains two DNA-binding dyes that enable the reagent user to
distinguish between viable and non-viable cells). The cell suspension volume was adjusted to 2.5 x105
cells /mL with Eormpletegoowthcmediag Aliguetsieidthpll were dispensed ita BD Falcon TM 384 well
black/clear mj r igsciences,.a division of Becton, 20 Dickinson and Company) and
the microplat‘éqé{%é)é?g ﬁé@%ﬁﬁ Fr% %%9% rC%S Fnééﬁ g%%?%%%%?g%?%(Cecf%ﬁ%g'\ﬁﬁgo%ay, the microplates
were used in the asdayyBpe4ivading and Assay: 25 Loading Buffer containing dye (from the FLIPR
Calcium 3 Assay Kitfrapaalecular Devices, a division of MDS Analytical Technologies and MDS Inc.)
was preﬁ red by d&é?fjvm‘ the contents of one bottle into 200 mL Hank's Balanced Salt Solution
containi 520 mM BEY4/(3V¥R/Groxyethyl)-1-piperazineethanesulfonic acid) and 2.5 mM
probenecid. Growthdnegiacavas removed from the cell plates and 25 pL of 30 Hank's Balanced Salt

Solution (HBSS) cqgi@ﬁ%ﬂ(@gtﬂw ﬁg}nﬁg% O%%%fgf%%@ aggcgbgtwrl\é Ypfrorp_gﬂ‘(:a(ﬁid was added to each

well followed by 25 pL of diluted dy . op dispenser.’ The |§Iates Were then incubated for 1
hour at 37 C. WO 0 Hioosuaaibg EFeu9Te88Y77

(7) methoxy, ethoxy, isopropoxy or trifluaromsthoxy;
15 (8) methyicarbonylaming;
{(9) carbamoyi;
{10) acetvi;
{11) nitro;
(12) trimethylisiiyi;
20 (13) methyisuifiny! or ethylsulfinyl; and
{14) methylsulfonyl or ethylsulfony!.

16. A compound according o one of claims 1 to 15 wherein X is oxygen attached 1o
the 4 position on the ring containing Q; at least one of R® or R is attached io the 5

25 position on the ring containing Q; and at least one of R* or R® is attached to the 8 or
10 position on the ring containing W.

17. A compound according to one of ciaims 1 to 15 wherein X is -S(0).- attached to
the 3, 4, or 5 position on the ring containing Q; at lsast one of R? or R? is attached to

30 the 5 position on the ring containing Q; and at least one of R* or R® is attached to the
10 position on the ring containing W.



- 144 - During the incubation, test compound plates were prepared by adding 90 pL of HBSS/20 mM
HEPES/0.005/0 BSA buffer to the 2 pL of serial diluted compounds. To prepare serial diluted
compounds, 20 mM stocks of compounds were dissolved in 5 100% DMSO. The compound dilution
plate was setw) asdoliews: well # 1 received 5 pL of compound plus 10 pleef Va9 els 2-10
received 10 pL of DMSO. 5 pL was mixed and transferred from well #1 into well #2. 1:3 serial dilutions
were continued out 10 steps. 2 pL of diluted compoyrd was transferred into duplicate wells of a 384
well "assay plate' and then 90 pL of buffer was added. 10 After incubation, both the cell and "assay

plate” plates wereshrougblite: the-HroreneticigragngPiate 1eages (HLPR L and 2Q plof the diluted
compounds were ﬁranij%rée% to the,cell glates by the FLIPR(r), Plates were then incubated for 1 hour

at room temperature. Atter the 1 HourTRelBRRSAI Al SHEKa rditrhe dtisam RaPRIT) A5 and 20 pL of
4.5X concentéifed figand wasradiied toithe cely platesnDyribg-he sssay: Buereseence:feadings were
taken simultagieously from:alk %é\fy&l}l%gftmenﬁgllﬁgﬁtaqn%ygg%1.5 seconds. Five readings were taken
to establish a stable baseline, then 20 pL of saniple was rdpidly (30 pL/sec) and simultaneously added
to each well of the cell plate. The fluorescence was continuously monitored before, during and 20 after
sample additich farca toialietapseitimeseidosrepnde RespARses{ingrgase in peak fluorescence) in
each well foIIowingﬁﬂ?Q_iﬁ_ %ﬁ?@rweﬁe determined. Theinitial fluorescence reading from each well,
prior to ligand stimufation: was Gsed a8 & 7&rd DESERIEIAIRRGr RS dht FrérietiRRdan. The
responses were expréssed adhJeelithiition of the buffer control. The IC50 value, defined as the
concentration of a 25=compewad ihat guired for-5094 inhibition of the buffer control, was
calculat(fg by fitting%the per%tﬁgﬂﬁoﬁgﬁgﬁ%ﬂmg émﬁ?%ﬁgﬁ%}t? %Idé%céim'cy@acic’c%@e@?é ponse (4
parameter logistic) model FSIAGY CEReasRs JedRaitiido et sorvateoprstrenn [irim@inedata AG,
model 205, where Bb@= (A+(BA)/(1+((C/x)"D)))]. 30 WO 2010/006944PCT/EP2009/058477 - 145 -
representative compoun ted in this as ave activity exhibiting IC50 values ranging from
0.0006 pM to 25.44{%6. DR BRSO oY Bro8Uct- é‘?&i?m’@i*”ﬁz'r&fé%oéﬁm‘irﬁﬁﬁ??of
13,14-dihydro-15-ké#!Prostaglandin D2 (DK-PGD2)-induced IL-13 production in T helper type 2 (Th2)
cells was applied tg exalyate campoung, ' ey r Th2 cells were established
from blqo,d of health%f&maan vgltt?nteers g?ﬁﬁ%?%@h@%%o%% &Sggé%ﬁrze\{ erﬁg}%lrlgl blood
mononuclear cells %@MC) were first isolated from 50 mL of fresh blood by Ficoll-Hypaque density
gradient centrifugafibit-fitoned-by Chvs-crbrpuficatiomysing aeP4mihGelbigofation Kit Il (from
Miltenyi Biotec Inc. )4+, s were then differentiated to 1h2 cells by 15 culturing the cells in
X-VIVO 15(r) mediﬂerﬁg(@c()g Pé‘admﬁ%gﬂ_é\%g%?tgﬁcag \?l\lalkersville Inc.) containing 10% human AB serum
(serum of blood typé-REPfRSRP BvHrEgers Sbration) Soaslsuitfmgeontipasit man interleukin-2
(rhiL-2) (from Pepreteehdnrcihaaeh190,ng{rakof spcombinant human interieukin-4 (rhiL-4) (from
PeproTech Inc.) fo éz g S. Th§ Th2 i%l s were isolated using a CD294 (CRTH2) MicroBead Kit 20
(from Miftenyi Biot¢ TRc) ARG Sib st SrPREPRAY P19 PRediB @aveaieir469% human AS serum
and 50 U/mL of rhietzaford2otarBamekks,Irageireral:70% to 80% of the 1h2 cells used in the assay are
CRTH2-positive wher:analyzed by scence-activated cell sprting using the BM16 antibody (as
previously describgﬁﬁﬁ%@gﬂo&t’ %@%&éﬁﬁﬁ @E)é”%ﬁgtgg & )%m@%%ﬁgaﬁ"?ﬁhibitory potency,
compounds at varit%“s:—’Ebﬁgfé’é‘ﬁﬁ*ﬁﬁ%h%"v\%?@%@tﬂﬁ@ed with 2.5 x 104 Th2 cells and 500 nM DK-PGD2
for 4 hrs at 37 C IFI{@PQWGﬁb}fﬂ(ﬂr@eﬁe{%m@#m&%@wpgﬁ@%@glyg%ﬁﬁaﬁ( 1. IL-13
production to the %?gj?]twaéydrgtepted bé ELISA (enzyme-linked immunosorbent assay) using an 30
"Instant ELISA'TM" Kit"( ron. d rirﬂﬁl@& ‘S/%fé’%ﬁ%%)aﬁ&ording to the procedure suggested by the
vendor. The sponténeéobsoproduptiofyioiit-s18idiycthz citisyvasitetermineddrshonbsenseof
DK-PGD2 stimulatiopandhevalue was subtracted WO 2010/006944PCT/EP2009/058477 - 146 -
from that in the presence of each compound for percent inhibition and IC50 calculations. The percent
inhibition of interledkiR B3 (124 3¢ PridateisR fof-R RetaouAd dinmiicudie stroeniratAs was
calculated accorditagrtoghie follewing formigia;d {i--13 production in the presence of
compound)/(IL-13 ugtign in t resence of 0.15% DMS0)1x100. The IC50 value, defined as the
conce%g]ation of a{(gﬁgﬁgﬁﬁgp {Hg?%%é‘"q?fﬁreodﬁ%?%%}/ MGG T 4218 BrRIdi6NE Was calculated by
fitting the percent ikiHdie datator 7-woreetitrations to a sigmoidal dose-response (4 parameter 10
logistic) model in the Xtfit(r) software Excel add-in program [ID Business Solutions Ltd., model 205,
where F(x) = (AA-(B-A)/(1+((C/x)AD)))].



Representative compounds tested in the binding assay were tested using the foregoing
DK-PGD2-induced. IL-13 production assay. The results of the DK-PGD2- 15 induced IL-13 production
assay showed that all of the representative compounds tested in this assay have activity in inhibiting
IL-13 productiomtexhibiting 1050 values ranging from 0.0021 pM to 10 pMechipssth@gampounds of
the present invention possess a specific, substantial and 20 credible utility since the compounds tested
show some activity in at least one of the above threg assays (i.e., binding at the CRTH2 receptor), and
therefore may be useful as antagonists in treating diseases and disorders associated with this receptor
such as asthma. 25(k)-@n&-embodiprentHbeopseseokinysniamn:relstemtgia-meashadferthe treatment
and/or prevention %%%e%%msm%goqj%gr ers which are associated with the modulation of CRTH2
receptors, which met od’ comprises a inlsfferlng a'therapeutically effective amount of a compound of
formula Ito a humafftheiRgperahifial-dilwtheddop teyadintedtsalidfol prevertiortof-an inflammatory
or allergic 30 diseage-on\WigQrdgsis Prefersedssuoh diseases or disorders may include (but are not
limited to) asthma, chronic obstructive pulmonary disease (COPD), allergic rhinitis, allergic

inflammation, and &fepie GermARTY SO BHGF06084P EYEPSopSEBNIETMIN7- e present
invention is also ditetted doctiredadoninighi-atiopiafia #aerapeutically effective amount of a compound of
formula I in combination gr.assaciatian with other drugs.or active agents for the tr t of
inflammatory or algg%’dgis@;?é@%ﬁ %@éﬁﬁ?&%ﬁ%ﬁe%ﬁégai%%H%Otrﬁ%apn%]sfgn ia;‘%rir\gg)r;tion relates to
a method for the tré&tiivit arfither prévéntitivsiduehidiseases or disorders comprising administering

to a human or anir@@]g@im@ﬁ[@ﬁ@%g@@gpgﬂﬁ@ﬂ%%@ﬁ@p@t@t@b{;@]m@@gp&@@w..effeCtive amount of
a compEi nd another drug or active agent (such as another anti-inflammatory or

nd of formula | /
anti-alle (gic drug oFeé@%ﬁafOT'ﬂé%’é%”tﬁé’ll}f%ﬁatécoarci% active agents may have the same, similar, or a
completely differentiribde-Bi iactipnsSoitabte adrer Srudooyiactive] age s may neludedbubare not
limited to: Beta2- W—WFS&%%%%%BB such as albuterol or salmeterol; corticosteroids such as
dexamethasone or fluticasone; antihistamines such as loratidine; leukotriene antagonists such as

montelukast or zafffik4dE AriticgElaiRipdayothersias screaress tamdazuntils: aftiZinfectives such as
fusidic acid (particubariyfardhadeestment sfatepigdermatitis); anti-fungals such as clotrimazole
(particularly for the treat t of atopic dermatitis); immunosuppressants such as tacrolimus and
pimecr()llfmus; Othélg "jﬁf%%@t@ ﬁs%ﬁg%ﬁﬁé%lfﬁé‘wm%?é St T BRYIRAgd#FSts! inhibitors

of phoshodiesterasé-#p#tid atich as cilomilast; drugs that modulate cytokine production 20 such as

inhibitors of TNFaipha. corvesfiog R IAGRISdras At morulals 1g aclivly, of T2 cytokines

IL-4 and IL-5 such as blocking monoclonal a es an ble receptors; A??-gamma agonists
such as rosiglitazo{&@8RECERfSHxygenase inhibitors such as zileuton. 25 Unless stated to the contrary,

all compounds in theexaneples,veetiepiepaat \and chatasietrodamdescsiberdAlbpatents and
publicagigns cited heiein ggg p_ere%. chIorporated by reference in their entirety. WO
2010/1106944PC §8b /6%@2 897%8 - CLAIMS 1. A compound of formula I: or a

pharmaceutically détGegtabiedatt of-E3wnitheufnwheredmze nes i endisactbbrds, 8Xygen, or -S(0)2-:

and X is bonded tqdhsHing-cRRYBING P Ry AQ-sihstitution of a hydrogen atom of a ring carbon atom;
Qand W. independentlé/ of each other, are carbon or nitrogen with the proviso that when 0 or W is
&

nitrogen, the nitrodéi i& TrsUBeiRmaRCIS RIMEHRaraheR By nanye 1Re Wisa vesrire HbAded to the ring
containing Q by substitutipo-dicahydrogenacatamalia ring carbon atom: and R2 and R3. independently

optonally substtutbi ) HLIHN, S NS S5O0 oAt L) o

tetrahydro-indazoi-1-yl}-propionic acid;
{{R)-4-{{5-Bromo-6-(4-chioro-phenoxy }-pyridine-3-sulfonyl]-methyl-amino}-
4.5,8,7-tetrahydro-indazol-1-yl)-acetic acid;
((R)-4-{{5-Bromo-8-(2-chioro-phenoxy -pyridine-3-sulfonyl]-methyl-amino}-

30 4,5,8,7-etrahydro-indazol-1-yl)-acsetic acid;
({R)-4~{[5-Bromo-6-(3,5-dichloro-phenoxy }-pyridine-3-sulfonyl}-methyl-amino}-
4.5.8,7-tetrahydro-indazol-1-vi)-acetic acid:



- 149 - (4) lower cycloalkyl optionally substituted by lower alkyl; R4 and R5 are bonded to the ring
containing W by substitution of a hydrogen atom of a ring carbon atom: and R4 and R5, independently
of each other, are selected from 5 the group consisting of: (1) hydrogen; (2) hydroxyl; (3) halogen; (4)

nitro; 10(5) cyemap{&pdemer alkyl optionally substituted by halogen; (7) lowgg alkoxyQptionally
substituted by halogen; (8) lower cycloalkoxy; (9) Iower heterocycloalkyloxy; 15(10) Iower alkanoyl,

(11) carbamoyl, lower alkylaminocarbonyl, or lower diglkylaminocarbonyk (12) lower
alkylcarbonylamino; (13) lower alkylsulfanyl or lower cycloalkylsulfanyl (14) lower alkylsulfinyl or lower

cycloalkylsulfinyl; 2Q(&5kioweralkylad @médl{%llﬂwg’h‘é‘ﬁg%'WﬁHﬂﬁ%”é’ Roy-HEHIRSRSIY: and n

islor2. 2.Aco is an (R)-enantiomer. 3. A compob cordlng to claim 1

%éng of claim 1 which
or 2 wherein Q and ElrggKo ﬁq@%rﬁﬁ&ﬁﬂ%&ﬂﬁ‘gmg to claim 1 or 2 wherein 0 is nitrogen
and W is carbon. 3054 ¢Sripounebagcordirtgde giaindor-2/miteseins\Wris pitrogen pag Quis carbon.

6. A compound accgrghgg: aclal 590 h re 0 an d W are nitrogen. -150- 7. A compound
according to one of claims I to GOé)\ilherg% 5”1 diect boRd: 8. A compound according to one of claims

1 to 6 wherein X is (8{oyeil EQBJAPW%@uﬁ"dca“@c’%ﬂfwﬁqbwwwmméwm@mmpméﬁwoxygen

10. A compound aceeidifg:te ereietslaims hda 3 wherein B is-hydrogen. 10 11. A compound

according to one o 0 9 wherein R1 is methyl. 12. A compound according to one of claims 1
to 11 wherein R2 aﬁ%@ﬁ% erﬁg??d gyﬂoq é‘é‘(’ﬁ? @He‘?oéYé Réiseied troHPing ety cemiisting of: (1)

hydrogen; (2) halogeh;fand«(83eweriatkyddptighalty:substiuted by halogen.
((F?}wdm{{SwBromo~6~(3~ch#orc:;mphenoxy}»pyﬂdin@m3~suifonyl]—r’r;eihyi»amine}m
i0 4.5,8,7-tetrahydro-indazol-1-y)-acetic acid;
(R)-@-{[S»Bromo-6—(4~chIorc—Z—ﬂucro—phemoxy)~pyridine-?;»«suéfonyl]—methyl~
amino}-4,5.6,7-tetrahydro-indazol-1-yl-acstic acid:
((E’)-ﬁl—{{SmBromo—@—(4~chioro—B-ﬁuorowphenoxy)—pyridine-B—suifonyl}-methyi—
aming}-4,5,6,7-tetrahydro-indazol-1-yl)-acetic acid:

15 (R)-4-{[5-B romowﬁ—(él—isopropyl—pheﬂoxy)épyridine—(%»—suifonyl]—meth yl-amino}-
4,5,6.7-tefrahydro-indazoi-1-yl)-acetic acid:

{R)-4-{[5-Bromo-6-(4-fi uoro-phenoxy)-pyridine-3-sulfonyl}-methyi-amino}-
4,5,6,7tetrahydro-indazol- ?—yl) ace‘{lc acid;
((R)-4-{[5-Bromo-6-(4 ~ﬂuc>ro -2- mathoxy phenéxy) pyrldmm-a-suEfonyl}-methyim

20 amino}4.5,6,7-tetrahydro-indazol-1-yl)\-acstic acic:
((Fx’}—4—{{5~8rom0—6~(4-cyano—phenny)-pyridine-B—sulfonyi}—methyimamino}-
4,5,6,7-tetrahydro-indazol-1-yl)-acetic acid;

((R)-4-{[6-(4 -Chtoro—pheﬂoxy)-5—rsopropyl«pyrjdine~3~suffony!]~methy%-amino}—
4,5,6.7+etrahydro-indazol-1 -y)-acetic acid: )

25 ((R)-4-{[6-(4-Chioro-phenoxy)-5-{1 -methyl-cyciopropyl)-pyridine-3-sulfonyl}-
methyl-amino}-4,5,6,7-tetrahydro-indazol-1-yi}-acetic acid:
((R)@—{[S—Chio2'0—4—(Z—Chloro—phenoxy)~benzenesulfonyt}-methyi—amino}—
4,5.8,7-tetrahydro-indazol-1-y)-acetic acid;
((FQ}-AL-{{B—Chioro—4—(S-Chioro—phenoxy)—benzenesuifonyi}—meihyi—amino}~

30 4.5,6.7tetrahydro-indazol-1-yl}-acetic acid;
((R)—4-{[S—Chioro—4—(4—chloz‘o-phenoxy)~benzenesulforwyi]—methyi—améno}—
4,5,8,7+etrahydro-indazol-1 ~yl)-acetic acid:



13. A compound according to one of claims 1 to 11 wherein R2 and R3, independently of each other,
are selected from the group consisting of: (1) hydrogen; (2) bromo; (3) chloro; (4) fluoro;

(5) methyl; 25(6) isopropyl; (7) trifluoromethyl; and (8) 1-methylcyclopropyl.  14. A compound
according to widezafigtasms 1 to 13 wherein R4 and R5. 30 independently of eaelp-atheikssare selected
from the group consisting of: (1) hydrogen; (2) halogen: WO 2010/006944PCT/EP2009/058477 - 151

- (3) cyano; (4) lower alkyl optionally substituted by halagen; (5) lower alkoxy optionally substituted by
halogen; and (6) lower alkylsulfonyl or lower cycloalkylsulfonyl. 15. A compound according to one of

claims 1 to 13 whergm) R4{[alitdh%mm£1eRﬁi@@%%ﬂb@?ﬁbé@iﬁ@rﬁe@uﬂtﬁﬁlﬁiﬁ%ﬂﬂmﬁ%}grOUIO consisting

of: (1) hydrogen; (2 0 qu oro no (5) methyl, ethyl, propyl, isopropyl,
butyl, sec-butyl, or t)g’e%’ﬁ%t %ﬁuoroﬁiﬁg hyyér ﬁ‘(?‘ o thyI (7) methoxy, ethoxy, isopropoxy or

trifluoromethoxy; 15(8) rivéthytearbemmytamming; (9} -tatbarnoyith (10)cacetybs( D) nitroiet2)- trimethylsily1;
(13) methylsulfiny! girataylauifiavi:anshita) metsylionyl erethylsulfonyl.

5 ((R)-4-{[3-Chloro-4-(2.4-dichioro-phenoxy »-benzenesulfonyll-methyl-aminol-
4.,5,8,7-tetrahydro-indazol-1-yl)-acetic acid;
((R}-4-{[4-(4-tert-Butyl-phenoxy-3-chioro-benzenesulfonyl-methyl-amino}-
4.5,6.7tefrahydro-indazol-1-yli-aceiic acid;

((F)-4-{{2-Chloro-4-(2 4-dichloro-phenaoxy -benzenesulfonyl-methyl-amiriol-

10 4,5,8,7-tetrahydro-indazoi-1-yl)-acetic acid;
((R}-4-{|2-Chioro-4-(2-chioro-4-fluoro-phenoxy)-benzenesuifonyll-methyl-
amino}-4,5,8,7-tetrahydro-indazoi-1-vi)-acetic acid;
((R}-4-{[2-Chloro-4-(2-chioro-phenoxy)-benzenesutfonyll-methyl-aminag}-
4,5,6,7tetrahydro-indazol-1-yl)-acetic acid;

15 ({R)-4-{[3-Chloro-4-(4-chloro-2-fluoro-phenoxy-berzenesulfonyl]-mathyi-
amino}-4,5,6,7-tetrahydro-indazol-1-y-acetic acid:
((R)-4-{{4-(4-Chioro-phenoxy)-3-flucro-benzenesulfonyl]-methyl-amino}-
4,5,6,7-tetrahydro-indazol-1-yl}-acetic acid;
{(R)-4-{(3-Chloro-4-phenoxy-benzenesulfonyl)-methyi-amino]-4,5.6,7-

20 tetrahydro-indazol-1-vil-aceiic acid;
({R)-4-{{3-Chioro-4-{4-flucro-phenoxy-benzenesulfonyl]-methyi-amino}-
4.5,6,7-etrahydro-indazol-1-yl)-acetic acid;
{(R)-4-[{3-Chloro-4-p-tolyloxy-benzenesulfonyl-methyl-amino]-4,5,6.7-

tetrahydro-indazol-1-yl}-acetic acid;

25 ((R)~4—{[3~Chioro-4-(2-chioro»4~f§uoro—phencxy)ubenzenesu%fonyi}~methyl—
amino}-4,5,6,7-tetrahydro-indazol-1-vli-acetic acid;
((R)~4-{[S—ChIoro-4—{4—ﬂuoro~2—me~3thoxy—phenoxy)—benzenesu%fonyl]—methyl-
amino}-4,5,8,7-tetrahydro-indazol-1-yl)-acetic acid;
((R}-4-{[3-Chloro-4-(2-chloro-5-methyi-phenoxy)-benzenesulfonyll-methyi-

30 amino}-4.5.6,7tetrahvdro-indazol-1-vl-acetic acid:

((R)-4-{[3-Chloro-4-(2,4-dimethyl-phenoxy -benzenesulfonyll-methyl-amino}-
4.,5,6.7-tetrahydre-indazol-1-yl-acetic acid;



16. A compound according to one of claims 1 to 15 wherein X is oxygen attached to the 4 position on
the ring containing Q; at least one of R2 or R3 is attached to the 5 position on the ring containing Q;
and at least one of R4 or R5 is attached to the 8 or 10 position on the ring containing W. 17. A
compound agcomdimgi@ene of claims 1 to 15 wherein Xis -S(0)2- attached{orthe&edsord position on
the ring containing Q; at least one of R2 or R3 is attached to 30 the 5 position on the ring containing Q;
and at least one of R4 or R5 is attached to the 10 pggjtion on the ring containing W WO
21110/0116944PCT/EP2009/058477 - 152 - 18. A compound according to one of claims 1 to 15
wherein Xis a direct(Rpad{ptanhed- m(metﬁorér@ﬁ%mﬁ@m@ﬁbm -Hipg-eorkainng 0 -asteast one of R2
or R3 is attached tg the C}n[é)[n he nnﬁqﬂf ) rbjg %nd at least one of P.4 or R5 is attached to
the 11 position on tﬁe I‘Ilfb %o aé:e claa?rﬁ '1 selected from the group

ntaining com
consisting of: {({R)-4-{[3~ Chi{}ro 4 ~{d-chioro-3 ﬂuDED -phienoxy)-benzenesulfonyll-methyl-
{(R)-444-(2-Chloro- mm&yg benzs f@qM@é%nq]yf} g&,gctgyghydromdazol 1-y1}-acetic acid;
[(R)-4-(Bipheny1-4-sulfon Iarnlno) -4.5,6, 7-tetrahydro-indazoi-l-ylj-acetic acid;
10[4-(4-Phenoxy- bé@e%ﬁéuwfem o)A 818 RSP ARy PRREAS SIS P i sBe Meidnino -

[4-(3-Phenoxy-benzehesuttaryigminnicé o6 Fyahydre-indazol-1-y11-acetic acid; 3-[4-(B

pheny1-4-sulfonyl rah rQ-i az¢ |- 1 I ionic

{4-[5-Bromo-6-(4- cw@£ o’éﬁ%yrﬁfne- sgj fon aér(ngr%o ﬂf% o?gﬁ rﬂ %I% mram dl)l 1-y1}-acetic
acid; {4-[5-Bromo- Gi(ﬁﬁlﬁd@@-@méﬁ@xw‘imidhné)@@jlfow@m|no] 4,57- tetrahydro-indazol-1-y1}-acetic
acid; 20{4[S-Bromqqf(3- g@m&e%@mﬁ%@%&@M@wi@@mée@&wq mathyi-

tetrahydro-indazol-1-y1}-acetic a
{4-[5-Brotho-6-(4- c?ﬁﬂﬁ%ﬁe‘?‘rgﬂf%ﬁm’ﬂ{é}Tgﬁﬁ%yléir)nﬂﬁﬂt'ﬁ 8%7- tetrahydro-indazol-1-y1}-acetic
acid,; ((R} -4-{[3-Chloro-4-(d-methanesulfonyl-phenoxy -benzenesulfonyll-methyi-

{4-[5-Bromo-6-(4- @E%Itoo yeejéﬁ 8@/ n%éggg_ln%/ %Lcl@?n grgan\M 5,6,7-tetrahydro-indazol-1-y1}
e_ -

-acetic acid; {4-(5- rom 6-p-toly oxy amlnoi3 ,5,6,7-tetrahydro-indazol-

1-y11-acetic acid; {{4%%mgrm%mymwéﬁypwmm@yewweﬁ:ﬁﬁol 4,5 6,7-

tetrahydro-indazol-ftyddraeetic e BY{Rr4nsBrpmo-6-(4-chloro-phenoxy)-pyridine-3-5ulfonyla
noj-4 567- tetrahyd |nd 1 yliﬁcetlc acid; WO 2010/001944PCT/EP2009/058477 - 153 -

{(R)-4.-[5:Bromo- 6 cf‘ﬂ Wﬁ.&'ﬁ%&ﬁ& TAMMBIE B2 el i8N0 1 -acetic
acid; {445-Bromo- 64(3@17diﬂtram‘€pbenday¢>lpymd+aeautfmwda nol-4 6,7- tetrahydro-indazol-1-y1}-acetic

acid; 3-{(R)-4-[5-Br, E@B—Z& @&n%OZngeﬂﬁfﬁ@r@%gmBgy pﬁ%ﬁ%%aﬁgwggndééuﬁtmy! I-methyl-

tetrahydro-indazol-1-y1}- %OHIC ac
3-{(R)-4-[5-Bromo-Bnehfbrobphisicayycsyrionaacs- sukiorgtimmrifia"s, 7-
tetrahydro-indazol-gy13- H@@!@Iﬂi@fﬂ-‘-fﬁjoro 4- (4—ﬂuoro phenoxy)-benzenesulfonyl-methyl-

{446-(4-Chloro- pheno -5- i qu ylaminop6,7- 10tetrahydro-indazol-1-01-acetic
acid; {41 -(4- Fluoré.p pﬁ@h%k@ pymf éky guﬁ yPargl é)vea‘f ?etrahydro indazoll-yl}-acetic acid;

{(R)-443-Chloro-4- (Md%@h@n@@)‘%&z@rﬁﬁmmnwaﬁmn@}fﬂb’é'ﬁzén%tﬁﬁmﬂmﬂmml 1-y1}-acetic

acid; I5{4-[4-(3-ChIm&@g{@&};@m&ﬁg@y&m@%é&i@gdﬁ;trahydro-indazol-l-
{(R)-4-{{3-Chlaro-4-(4-methoxy-phenoxy)-benzenesulfenyll-methyl-amino}-
4,5,6,7-etrahydro-indazol-1-vl}-acetic acid;

]
17y

((R}4-{[3-Chloro-4-(2,4-diftluoro-phenoxy j-benzenesulfonyl]-methyl-amino}-
4,5,8,74etrahydro-indazol-1-yl)-acetic acid;

{R)-4{[3-Chioro-4-(2 8-diflucro-phenoxy-benzenesulfonyli-methyl-amino-
4.5,8,7-tetrahydro-indazol-1-yl)-acetic acid;
((F?)-4—{[3-ChIoro—4—(4-cyano—phenoxy)—benzenesu!fonyi}—methyi—ammo}—

30 4,5,6,7-etrahydro-indazol-1-yl-acetic acid;
((R}-4-{{4-(4-Fluoro-phenoxy}-3-methyl-benzenesuifonyl]-methyl-amino}-
4.5,8,7-tetrahydro-indazol-1-yl)-acetic acid;



yl}-acetic acid; {4-[4-(4-Chloro-phenoxy)-benzenesulfonylam no]-4,5,6,7-te rahyd o ndazol-1-
yl}-acetic acid; [4-(3-Phenoxy-5-trifluoromethyl-benzenesulfonylamino)-4,5,6,7-tetrahydro-
20indazol-1-y11-acetic acid; {(R)-4-[2-Chloro-4-(2-chloro-phenoxy)-benzenesulfonylamino]-4,5,6,7-

tetrahydro-indézolidspidsacetic acid, PCT/EP2009/058477
{(R)-442-Chloro-5-fluoro-4-(4-fluoro-phenoxy)-benzenesulfonylamino]-4.5,6,7-
tetrahydro-indazol-1-y1}-acetic acid, S157-

253-{(R)-4-[3-Chloro-4-(2-chloro-phenoxy)-benzenesulfonylamino]-4,5,6,7-
tetrahydro-indazol-1#y H-gropicaierasgidoyi-phencxy)-3-chioro-benzenes utfonyll-methyl-aming}-

((R)-4-{[5-Bromo-6-(4- ra-phenoxy)-pyridine-3-sulfonylpmethyl-amino}-
4,5,6,7-tetrahydro-ié%é%z%%ﬁﬁﬁggé i_gQ g%léo 1) “aCELC Lot

((R)-4-0-Bromo-6-(2£8hfoib: pFenoxy)pytidine3:sutforyildmetradcdiomndlnethyi-amino}-

304,5.6, 7-tetrahydr-inglazefrdryd)aeeie8¢idy - acetic acid; _
((R)-4-([5-Bromo-6-(3,5-dichloro-phenoxy)-pyridine-3-sulfonyll-methyl-amino}-

4,5,6,7-tetrahydro-i fé’é“é"“‘iii:(}ﬁl%\%ﬁe(%ﬁ OO T D6 0RAPICEEAs pOR Y08 Sk T 4. -
((R)-4-1[5-Bromo-6a(@itepitlerd-phemoxy)-nytisioes3ysuterdizpethyl-amino}-

4,5,6,7-tetrahydro-i olrly s Ic,acid; ) ‘
5-dichIoro-phenoxy@%@%‘iﬁ%ﬁ?éu %%%S/ i—-%%it%%/@é?ﬂﬁl%?—(}ﬁ,"g%ﬁ?’tre!?rga%@a} F&-ngégﬁimglécetic acid,
5((R)-4-{[5-Bromo-6-tXchisteravftotodsaendxy)-pyeidinesig:sulfonylbmethyl-

amino}-4,5,6, 7-tetramydrormeRg lol Ay d)-AGSIC An xy ) -benzenesulfonyl-methyl-amino)-
((R)-4-{%56-Bromo-6-(§ﬁz-2|quom- henoxy)-pyridine-3-sulfonylpmethyl-amino}-

4.5,6,7-t8trahydro-hd:2 o1 NPV ARG &R | -¥!-acetic acid!
UR)-4-{[5-Bron;]oa&(ﬂ}%{&d@ﬁ&mﬁm&d&mﬁﬁﬂdfﬂﬁMhieitﬁﬁﬂﬁwr&é}ﬁﬁsulf@nyl}-methyi-
104,5,6,7-tetrahydro-indazol-1-yl)-acetic acid, __ i i

((R)-4-{[5-Bromo-6ﬁ!?(‘: ?ic?rdk%ﬁ?gﬁ)g% 8érr%o'xy a-%cf/lrigfiwg- -§aﬁgﬁ§ﬁr-methylamino}-4,5,6,7-tetrahydro-in
dazol-1-y1)-acetic Eé-{[5-(4-Fluoro-phenoxy}-S-trifluoromethyl-benzenesulfonyi-methyl-
((R)-4-1[5-Bromo-Gxidrehlare8-flusrarmppngyaRyridines3:s1fonyli-methylamino}-4,5,6,7-tetrahydro-in
dazol-liyél)-acetic,rg_?(i{gi I . i , N .

5((R)-4-1[5-Bromot&-(4- S GBS RSB S i HERIR IS R i kg nwrnbrazoi-1-vi-
4,5,6,7-tetrahydro-bwdéizaicldy1)-acetic acid,;

((R)-4-{[S-Bromo-6+4fl -phepoxy)-pyriding-3- I- l-amino}- .

456, 7-tetraydro bl Ly} Ao a0 el WU VBRRRo-ndazo- -y
((R)-4-{[5-Bromo-62&fusFét2-methoxy-phenoxy)-pyridine-3-sultonyli-methylamino}-4,5,6, 7-tetrahydro-
indazol-1-y1)-acetia a¢id: (@) 4 iiBRremedrdymnspaeneximidiae-sufonylymethylamin0}-
4,5,6,7-;8trahydro-'ngoazol-l-yl)-acetic acid; ((R)-4-116-(4-Chloro-phenoxy)-5-isopropyl-py
dine-3-sulfonylj-me %yr-amino}- 4.5,6,7-tetrahydro-indazol-1-y1)-acetic acid;
75((R)-4-0-(4-Chloretghehtsxg)iBptismethylbpcldpropy 1% @y fidineidxsulfanyliszo - 1-yi-acetic
methyl-amino}-4,5&;i-tetrahydro-indazol-1-y1)-acetic acid;

((R)-4-0-ChIoro-4-f2-ch|oro-phenox )-benzenesulfonyll-methyl-amino}-

4,5,6,7-tetrahydro ﬁf&%ﬁﬁiﬁ_gﬂ_—gggﬁdﬁgb%’suironyiam;no)-4,5,6,7~tetrahyoro~mdazoi~1»«y(]_
((R)-4-{[3-Chloro-4¢3tchdeio-phenoxy)-benzenesulfonyl]-methyl-amino}-

4,5,6,7-tetrahydro-i I-1-y1)-acetic.acid; . _ , .
((R)—4-if3-ChIoro-ﬁh(gliiléﬁm?ﬁé%'ang? ﬂ%’SH'zTSHé‘éﬂ%H{xﬁ‘%’gtﬁgﬁ?é‘”ﬂw&?"“dazoi'1 -yl-acetic
4,5,6,7-tetrahydrodfdazol-1-y1)-acetic acid; - 155 -

((R)-4-{[2-Chloro-4a(4«chigrpenbpngxy)-b I BetYAmINGY, i dazol iacer
4,5,6,7-tetrahydroﬁingﬁazol-l-yl)-%a(?é&ﬂc ag%fﬁr%ﬂﬁ%vﬁ%y Fmeth ee‘%%‘rla%}o indazol-1-yil-acetic
((R)-4-{[4-(4-ChlordShenoxy)-3-trifiuoromethyl-berizenesulfonylpmethylamino}-4,5,6,7-tetrahydro-inda
zol-1-y1)-acetic aditi (R4 Ghéorg-4-(ibaichiarepherrylbenzenssidionyi-metdtamino}-
4,5,6,7qfetrahydro;jpdazol-1-y1)-acetic acid;
UR)-4-{[4-(4-tert-Butyl-phenoxy)-3-chloro-benzenesulfony1]-methyl-amino}-
4,5,6,7-tetrahydroL%@aESflqO.r)ﬂyngééﬁdogmgpyi—éfwsuIfonylam%no 4.5,8,7-tetrahydro-indazol-1-
((H)-4-{[2-Chloro-4#24etlichiero-phenoxy)-benzenesultonyll-methyl-amino}-
104,5,6,7-tetrahydro-indazol-1-y1)-acetic acid;
((R)-4-{[2-Chloro-4-(2-chloro-4-fluoro-phenoxy)-benzenesulfonylpmethylamino}-4,5,6,7-tetrahydro-inda
zol-1-yl)-acetic acid; ((R)-4-{[2-Chloro-4-(2-chloro-phenoxy)-benzenesulfonyl}-methyl-aminoy
4,5,6,7-tetrahydro-indazol-1-y1)-acetic acid;
15((R)-4-113-Chloro-4-(4-chioro-2-fluoro-phenoxy)-benzenesulfonylpmethyl-
amino}-4,5,6,7-tetrahydro-indazol-1-y1)-acetic acid,;
((R)-4-{[4-(4-Chloro-phenoxy)-3-fluoro-benzenesulfonylpmethyl-amino}-
4,5,6,7-tetrahydro-indazol-1-y1)-acetic acid,;

JIIR\-A-T(R-Chlaorn-A-thenovv-benzenaciilfonv/1 \-maethvl-aminnl-4 B & 7- tetrabvdro-indaznl-1-01-acatir



((R)-4-{[3-Chloro-4-(2,4-dimethyl-phenoxy)-benzenesulfonyl]-methyl-amino}-
4,5,6,7-tetrahydro-indazol-1-y1)-acetic acid; WO 2010/006944PCT/EP2009/058477 - 156 -
UR)-4-1[3-Chloro-4-(4-chloro-2-methoxy-phenoxy)-benzenesulfonylpmethylamino}-4,5,6,7-tetrahydro-i
ndazol-1-y1)3oetie s digh4 PCT/EP2009/058477
((R)-4-1[3-Chloro-4-(4-chloro-3-fluoro-phenoxy)-benzeriesulfonyll-methylamino}-4,5,6,7-tetrahydro-ind
azol-1-yl)-acetic acid; ((R)-4-{[3-Chloro-4-(2,5-diflugkg-phenoxy)-benzenesulfonyll-methyl-amino}-
4,5,6,7-tetrahydro-indazol-1-y1)-acetic acid,;
((R)-4-{[4-(4-Bromorphierdmy)e3schiprerbe azeneswfonidd metis-amialriro-indazol- 1 -yij-
4,5,6,74etrahydro-i ggﬁ] Ié%;é(l)-acetic acid,

((R)-44[3-Ch|oro-4-% -chloro-4-fluoro-phenoxy)-benzenesultonyl]-methyl- |
Oamino}-4,5,6,7-tetfalydfoidigazio Ryt asetioradidnine 1-4.5,6,7-tetrahydro-indazol-1-yi]-acetic
UR)-4-113-Chloro-4x{#-methanesulfonyl-phenoxy)-benzenesulfonyli-methylamino}-4,5,6,7-tetrahydro-i
ndazol-l-c;s/l)-acetic acid; E{IER)-4-[(3-ChIoro-4-o-toIyloxy-benzenesuIfonyl)-methyl-amino] 5,6,7-
tetrahydr -indazol-i%iﬂf}? @f@—gé:fg'enyl»&suifonylamme}~4,5,6,7~tetrahydromindazol—’i-yi]~acetic
15((R)-4-{[4-(4-Acetydi@mino-phenoxy)-3-chloro-benzenesulfonyl]-methyl-amino)-

4,5,6,7-tetrahydro-ingazol-1-yl)-aceti id; , . ! _ )
((R)—4-{[3-ChIoro-4gﬁﬁflt%%ﬂ%ﬁ?ﬁ§§§ﬁ%ﬁgn%%f)if%ré}q%emﬁ%%hﬁo‘%gl]zﬁ?&ﬁwmﬁla‘?%@fé,‘Y—Ifetrahydro-in
dazol-1-y1)-acetic &glic acid:

(8 4112 Chioro © fluorardr(dnbiaseneiBnd-HenzesyiaRHBmE LY AlRekfsR S Talghydro-inda
(R)-4-{[ -ChIoro-zgl"ﬁg‘l%gﬁg‘&@ﬁ%ro-phenoxy)-benzenesuIfonylI-methylamino}-4,5,6,7-tetrahydro-inda
zol-1-y1)-acetic acik-(RyHifE-Chilovos 4 Ehatsthoxyifteroxyidienz eessiignydi-nogtysamino}-
4,5,6,7-tetrahydro-iﬂgggggﬁ%&é)-acetic acid;
((R)-4-{[3-Chloro-4-(2,4-difluoro-phenoxy)-benzenesulfonyl]-methyl-amino}-

4,5,6,7-tetrahydro- d&zgriﬂuyigta@@w&ia@i@nyi-?;—suh‘onyiamino)—4,5,6,7wtetrahydro—indazoi—'i—
((R)-4-113-Chloro-¢1(2&=glifiaro-phenoxy)-benzenesulfonyHmethyl-amino}-

4,5,61-t ;rahydro-ir[‘l z(gojr ; 1)-ace ic acid; ‘ _

(R)-4 3‘-Ch|oro-4-‘§jz“1-cyafﬁdiﬁﬁé‘ﬁ% J-BERZENES TN RBIPY-4mif e tranydro-indazol-1-
304,5,6,7-tetrahydnd-inckizogddy1)-acetic acid;

((R)-4-{[4-(4-Fluorgzpheroxy)s thyl-henzel fonvll-m l-aminp}- ,

456 7-etrahydrondsio. Ly ek Sl Fa BHBE . P18y ndazol 1y
((R)-4-{[4-(4-Carba’1’ﬁ89?—6ﬁl§ir?ioxy)-3-chIoro-benzenesulfonyli-methyl-amino}-
4,5,6,7-tetrahydro-imdaZBllydirMiQ-—ai;‘a@tEn?ﬁhj'suifonylamino}74,5,6,7mtetg‘ah dro-indazoi-1-yl]-
((R)-4-{{;%—Ch|orc-4é1 -{iléjo{r:o&phenoxy)-benzenesuIfonylI-rlnethyl-amlnoi/-

4,5,6,7-tetrahydro-in azcﬁ-i-yl)-acetic acid;
((R)-4-{[3-Chloro-4443isro--bistisprenciy)tmnzenes bk tanethy amire)-4.5)6s édairahydro-in
dazoi-1-y1)-acetic ggig¢; ((R)-4-113,5-Difluom-4-(4-fluoro-phenoxy)-benzenesulfonyll-methyl-arnino}-
4,5,6,7-tetrahydro-indaz01-1-y1)-acetic acid; _
((R)-4-113-Bromo-4-(4- 1R BRENBIR ) BehzendaummeHy ity famignydro-indazol-1 -yij-
104,5,61-tetrahydracitdazeili1-y1)-acetic acid;

(Bt o Ry e e R e Lok e M aniack 4 5,0 L giravero-inda

((R)-4-{[5-(4-Fluorégstienoxy)-3-trifluoromethyl-benzenesulfonyti-methylamino}-4,5,6, 7-tetrahydro-inda
zol-1-y1)-acetic aqgidyd5{4-tMethoxy-bip 45, Uf ming)-4.5 6. 7-tetrahydro-indazol-1-y1]-
acetic acid; [4-(4-%gin-3-yl-b%‘ﬁlze%es%% a%n%lqlﬁ]O?%g??%%¥%0%§$§£%1¥@|%%%{% acid,
[4-(41-Ethoxy-bipHetiy1-4-sulfonylamino)-4,5.6.7-te ahydro-indazoi-l-y -acetic acid;
[4-(7-Chloro-bipherylsAsiienyfamiooleth b bip tetrahydordngrzainb rylpasetie asitidro-
[4-(4P-)ethoxy-bi 13- yéf # 10)-4,5,6,7-tetrahydro-indazol-1-y1]- acetic acid,;
25[4-(?—6ChIoro-bi@@fr?gf-z-@b c(?él})};/;é@rrﬁf?b)A,S,6,7-tetrahydro-indazo|-1 -yll-acetic acid;
[4-(4:-Fluoro-biphéfy 144-E ulféaarmes) v B ere-Arsdioninelaimudi 145 & catit-aicjdyo-
[4-(2-Fluoro-biphepydAsulgmdamingls4,5.6,7-tetrahydro-indazol-1 -yl]-acetic 30acid,;
[4-(2-1rifluoromethyl-bipheny1-4-sulfonylam n0)-4,5,6,7 e a hydro-indazol-1- A-acetic acid; - 158 -
[4-(3'-Methoxy-bipheny1-4-sulfonylamino)-4,5,6,7-te ahydro-indazol-1-Aacetic acid; [4-(S-Cyano-b
phenyl-4-sulfonylamino)-47-tetrahydro-indazol-1-ylp etic acid;
[4-(7-Chlom-biphenyl-3-sulfonylarnino)-4,5,6,7-tetrahydro-indazol-1-ylpacetic acid;
[(R)-4-(3'-Chloro-biphenyl-4-sulfonylamino)-4,5,6,7-tetrahydro-indazol-1-y11- acetic acid;



[4-(3r-Trifluoromethoxy-biphenyi-4.-sulfonylamino)-4,5,6,7-tetrahydro-indazol101-yl]-acetic acid;

- [4-(3'-Chloro-4'-fluoro-bipheny1-4-sulfonylamino)-4,5,6,7-te ahydro-indazol-1- yl]-acetic acid,
[4-(5-Trifluoromethyl-bipheny1-3-sulfonylamino)-4,5,6,7 te ahydro-indazol-1- A-acetic acid;
15[4-(7-Triflusronvethykbipheny1-4-sulfonylamino)-4,5,6,7-tetrahydro-indagelly Anassligacid; -yl]-
acetic acid; [4-(3'-Hydroxy-bipheny1-4-sulfonylamino)-4,5,6,7-tetrahydro-indazol-1-y1]-
20acetic acid; [4-(3LEthoxy-bipheny1-4-sulfonylamingy-4,5,6,7-tetranydro-indazol-1-A-acetic acid;
acetic acid; acid; 25[4-(3T-Acetyl-bipheny1-4-sulfonylamino)-4,5,6,7-tetrahydro-indazol-1-A-acetic
acid; [4-(3"-Nitro-bigtrRpy1A=ittemjrmiR@) Ashén (Hetsahyry pfazek b yll-agelic anld;
5'-Bis-trif|uorometh¥kgithe_glya:['-ﬁ-sy[l.lfon%l Amino)-4,5,6,7-tetrahydro30indazol-1 -A-acetic acid;
[(R)-4-(31-Trifluoromet ﬁ-biﬁ( ean%/el'-%?s i onylamino)-4,5,6,7-tetrahydroindazol-1-yli-acetic acid; WO
2010/006944PCDERZDOd584TPeyEs®Renyi-4-sulfonyiamino-4,5,6, 7 -tetrahydro-indazol-1-yl]-
[(R)-4-(3'-Trimethylgjlanyl-Riphenyl-4-sulfonylamino)-4,5,6,7-tetrahydroindazol-1-y1)-acetic acid,
[(R)-4-(3E-Isopropyl-bipheny1-4-sulfonylamino)-4,5 6,7-tetrahydro-indazol-1-ylp acetic acid;
[(R)-4-(31-Methaneb{fanyi-BisHamasuisatonipapmic)-as6onvsrangdrbindaz ot vimeetic acid:
[(R)-4-(3P-Methaneasulitylbipheceyid #gulfonylamino)-4 6,7-tetrahydroindazol-1-ylpacetic acid;

(R)-3-[4-(biphenyl-4,sulfonylaminc)-4 5.6, 7-tetrahydro-indazol-1-y1]-propionic 10acid;
3-[(R)-4-(T-Trif|uor(zj}gﬁ‘gt{lu{f?;aiﬁg)%gﬁ)))f-S Efﬁﬁ%%%%?ﬁlﬂo%ﬁ”%@ et S’/%r%ﬁﬁatfgﬁ@&qf%ropionic acid,
{(R)-4-[Methyl-(3'-tﬁiﬂ*|@1®?@=‘lﬁeiﬂwqﬂﬁhén§d;4-§uIfonyl)-aminoj-4,5,6,7- tetrahydro-indazol-1-yl1}-acetic
acid, 153‘{(R)'4‘[Mﬁﬂ%d:@:(Eﬁﬁ%ﬁf@%mﬂi%%ﬂﬁﬁf?@é@a%%@}B(u)s;i'df}a’z%!Z‘ﬂyi}»«pmpior}ic

tetrahydlzrlg-indazol-l- 1}-propionic acid,;

{(R)-4-[(: -Fluoro-5% |[ﬁiuoromethyl-biphenyI-S-suIfonyl)-methyl-aminoy4, 6,7-
tetrahydro-indazol-ﬁ-g(ﬁ}}aqe{id“ﬂmid)romethy!-biphenyl-d—sulfonyiamino)—4,6,6,7—t@ﬁ3hydx’o~
((R)-4-1[3-(4-Chlorg- sylf -5-triflupromethyl-benzenesulfonyll-methyl
amino}-4,5,6,7-tetrah@%§§-i+n zggf}/;%%ﬂf%aag'eﬁc acid,
((R)-4-{Methyl-[3-(t6lieAsMesifd Ry T iBarfuetorhe by hérzenésulfoaydiio)-4,5,6,7-

amino}-4,5,6,7-tetrahysl gaiadnaabdryl)rageligacis.
3-((R)-44]3-(4-Fluo o{;%%n nesulfony1)-5-trifluoromethyl-benzenesulfony1]-
L ino}-a,5,6 1 et A AT SRS DR B S Bt suirony - arninci-4 5.6,

methyl-amino}-4,5

3-((R)-44[3-(4-Chloet-imnireriesutioin ) privifiaaiomeathyl-benzenesulfonyljmethyl-amino}-4,5,6,7-tetra

hydro-indazol-1-y1)-propiopie.acid; - , .« - -

LU L5 -trifl - R - . .
3-((R)-4-([3-(4-Metil(oéy-b@nz_enesu oHyﬂtgﬂﬁﬁ%r%%he%g/}I-%éHggﬂ@%ﬂﬂ%Wlﬁam'm] 4.5.67
methyl-amino}-4,5 & retstestyerepidarbiacstiy-peishionic acid; and
3-((R)-4-{Methyl-[3(mluene-4-siionyddriiluriomeshykbsnzanesulianylic o itonyi-methyi
30am|n98-4,5,6,7-tetrah(}§d£q5|8d7at2(%l-%-yd1r)-pro,p|on|c acid. 20. A compound selected from the group

i _ amingd-«,0,0, /-tetranydro-indazol-1-vl}-acetic acid:

consisting of: ;
({R}-élw{i\/iethyﬁ—{fﬁ—(toiuene—é&-suh‘orzy!}—S—triﬂuoromethyf—benzenesuffonyl}-
amino}-4,5.8,7-tetrahydro-indazol-1-yi)-acetic acid:
3~((R}—4—{{3—(4mFiuoro—benzenesu!foayl}~5—triﬂuoromethyi—benzenesulfomy%}—
methyl-amino}-4,5.6,7-tetrahydro-indazol-1-yl)-propionic acid:

25 3«({R}~4—{[3—(4-«Chioro-benzenesuifonyl)»5—triﬂuoromethyi—benzenesulfonyi}»
methyl-amino}-4,5,8,7-tetrahydro-indazol-1-yi-propionic acid:
3~((R)-4-{{3~(4»Methoxy—benze‘;nesuIfonyi}-ﬁ—triﬂuorom@thyl-benzenesulfonyl]~
methyl-aminc}-4,5,6,7-tetrahydro-indazol-1-yl)-propionic acid: and
3—((;’?)-4—{Methyf—[?;—(toiuene—4—sulfonyi)-S-trifiu0romethyi—benzenesu!fonyl}—

30 amino;4.5,8,7-tetrahydro-indazol-1-vh-propionic acid,

- 20. A compound sslected from the group consisting of:



WO 2010/006944PCT/EP2009/058477 - 160 -
{4-[3-(5-Methyl-[1,3,4]oxadiazol-2-y1)-benzenesulfonylamin61-4 6,7- tetrahydro-indazol-1-y11-acetic
acid; [4-(3-Benzoylamino-benzenesulfonylamino)-4,5,6,7-te ahydro-indazoll -yl]acetic acid;
[(R)-4-(3-Benzenssutfamyiamino-benzenesulfonylamino)-4 5 6,7-dihydroingazei-dnydlsacetic acid; and
any phaiiiiaceutically acceptable salt or ester thereof. ~ 21. A pharmaceutically acceptable salt of a
compound of claim 10~ 22. A pharmaceutically acggptable ester of a compound of claim 19.  23. A
pharmaceutical composition comprising a therapeutically effective amount of a compound according to
any one of claims it/ 20sanaphermasrbticaly acgeptableL5GARSfnddo Aucempound according to
any one of claims 1tt? %%l%gr _usg asithergpeutig active substances. 20 25. A'compound according to
any one of claims 1'% 20/f0P U488 i ap&htic 8ckive substances for the treatment and/or prophylaxis
of diseases treatablé-by-BRIbI2armceptanszantaydioistia 26 Use, of/acoapatinchageording-to any one
of claims 1 to 20 for the preparation of 25 medicaments for the therapeutic and/or prophylactic
treatment of diseases treatabie by a CRTH2 receptors antagonist. 27. The use according to claim

26, wherein the diséase is3Baiman ey sBiteRE pimdisayaiitease, Safiergitinfiammation,
allergic rhinitis or atepig30deimaliii® acia;

and any pharmaceutically acceptable salt or ester theraof,

21. A pharmaceutically acceptable salt of a compound of claim 1¢.

10
22. A pharmaceutically acceptable ester of a compound of claim 19.
23. A pharmaceutical composition comprising a therapeutically effective amount of a
compound according to any one of claims 1 to 20 and a pharmaceuticaliy acceptable
15 camier.

24. A compound according to any one of claims 1 to 20 for use as therapeutic active

substances.
20 25. A compound according to any one of claims 1 to 20 for use as therapeutic active
substances for the treatment and/or prophylaxis of diseases treatable by CRTH2

receptors antagonist.

26. Use of a compound according to any one of claims 1 to 20 for the preparation of

[
"y

medicaments for the therapeutic and/or prophylaciic treatment of diseases treataple

by a CRTHZ2 receptors antagonist.

27. The use according to claim 28, wherein the disease is asthma, chronic
obstructive pulmonary disease, allergic inflammation, aliergic rhinitis or atopic

30 dermatitis.



