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Thethefislpsare is PBeerged gl rimtugls gforn@RFH2 are bel i eved to
be useful for treating disorders such as asthng,
allergic inflanmation. COPD, allergic rhinitis,
and atopic dermatitis. The disclosure is concerned
with the conmpounds of formula I: 2 N'tl'OO0 HO
0 and pharnmaceutically acceptable salts and esters
thereof, wherein Q R1-R3 and n are defined in the
detail ed description and clains. In addition, the
present disclosure relates to nethods of
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O or a pharmaceutically acceptable salt or ester

t hereof; wherein: Qis carbon or nitrogen, Rl is
hydrogen or |ower al kyl optionally substituted by
hal ogen; R2 and R3 are bonded to the ring
containing Q by substitution of a hydrogen atom of
a ring carbon atom and R2 and R3 are

i ndependently sel ected fromthe group consisting
of : (1) hydrogen; (2) halggen; g8) -NH2: (4) -NOZ;

(5) lower alkyl optionally tituted by hal ogen,
(6) lower cycloal kyl optionally substituted by
| ower al kyl; (7) |ower al keny; (8) |ower al kynyl;

(9) I ower al kanoyh (10) Rowe $a|koxy; 2b (11)
| ower cycl oal koxy; (12) |owWerb%eterocycl oal kyl ;
roxy; (14) | ower

(13) | ower heterocycl oahky
al kyl sul fanyl, |ower cJ¥cl yl suf fanyl, or | ower
het er ocycl oal kyl sukbany) 5) | ower
al kyl sul finyl, | ower)ycydtz8al kyi suffinyl, or |ower
het er ocycl oal kyi sul f@ nyl ; (16) | ower
al K BG6TR!Y 2¢carigsle selfy erldaatbri ipére fiepamyd, R1-BF ank PWET
het &f Gyt traikityd deserfofion @y diaims (idaditioh, @BEsent disclosure
al kyihtese beimyd dmbrvectériddBInd Lanyeie canpbleyd S ionyl,am no;
( 193)3 pheowesutic @hdﬁM{iMOE}Qﬁinﬁm compounds. The compounds of
formula | are antagonists at the CRTH2 receptor and may be useful in freating
diseases and disorders associated with that receptor such as asthma.



(20) lower trialkylsilyl; wherein at |east one of
R2 or R3is a noiety othesr than hydrogen; and n is
1 or 2. In a second aspect, there is provided a
conpound as defined above sel ected fromthe group
consi sting of:

[(R)-4-(3-bronmo-5-trifluoroMethyl -benzenesul f onyl a
M No)Ids Byt &pec, shitreit fravkayid c@bddaz@ha.d- y11- aceti ¢ aci d;

[ 4- (3, 5-Di chl oro- benzenesul f onyl,am no) -4, 5, 6, 7-t et
rahydro-i ndazol -1 - A-acet i/d;

[4-(2, 4-Di chl oro- benzenesul fjo am no)-4,5,6,7-tet
rahydr o-i ndazol - 1-y1}-aceti id;
[(R-4-(3,5-13is-trifluorgnethyl -benzenesul f onyl am
i no)-4,5, 6, 74et r ahydr oi ndazgT¥b-y11-acetic acid;

[ 4- (4-Met hyl-3-nitro-benzenesul fonylanm nc)-4,5,6,7
- Urahydro-indazol -1 -yX\ ic acid; -yl)-

acetic acid; 2c .o N ,
[4-(3-Bronmo-5-triflu cethyl - henzenesul f onyl am no
)-4,5,6, 7-tetrahydroighci azol - 1-yll-acetic acid;

[ 4- (4-Bront-3-fl uoro-benzenes ul fonyi am nd

) - 4,93 fharfredeBldiplY-0e bR 03249 relsYuhdenacet i ¢ acid;

5[ 4- (4- Br ono- 3- net hyl - benzenesul f onyl am no) - 4, 5, 6,
7-tetra -indazaol -1-yl p acetic acid;

[4-(4- B?%%Ig)r%ﬁ?rt"%lo?ef]’uor onet hyl - benzenesui f onyl am no
)4,5.6, 7-tetrahydroi ndazol -1-yl]-acetic acid;

[ 4- ( 5- BRORYeBee Pl yrtiprglly substituted by halogen;

i ne-3-sul fonylam no)-4,5,6,7-tetra

hydr o- i Rz 81 arlbondb@ipliHe-riggeentdirtg @Gk Slibstitution of a hydrogen

[ (R) - 4- i~ diiing ey Btok:3md A HOR QBT BNhs g BZERgsH fon
yl am naje gouPscfsistdsft r ahydr oi ndazol - 1-yll-acetic

aci d; . (1) hydrogen; .

[4- (2, 5-Bi -r'][a[gljl uor oret hyl - benzenesul f onyl am no) -
4,5,6, 7-te§1a Vdr o-i ndazol 1 -y1Facetic acid;

15[ 4- (3-Me arfesuf f onyl - benzenesul f onyl ami no) - 4, 5.
6, 74et r ahydt8° ndazol - 1-y11- acetic acid;

[ 4- (4- Met hGXgreRityropohalipruoriietehiylhailpenzenesul f onyi ami
no) - 4, 5, 6, B+fvet avadaikd pwibradazetiuivy bjeraget i ¢ aci d;

[ (R) -4- (3, Bri@iesaiamt hanesut f onyl - benzenesul f onyl am
no) -4, 5. 6, grdwetdiaydro- 70i ndazol-1-yll-acetic

acl d; ) (9) lower alkanoyl: .
[4-(3-Chlor pds et 1yl - benzenesul f onyl ami nc) -4, 5, 6,
7-tetrahydro-1ndazdl - 1- Aaceti c aci d;
3-[(R)-4-(3,5-Bis-trifluoronethyl -benzenesul fonyl a
mn o0)-4,5,6,7-tetrahydroi ndazol - 1-y11- propi onic
aci d;

25{(R)-4-1(3,5-bis-trifluoronethyl-benzenesul fonyl
\

[ T e | A AL N C o 7

=



t et r ahydro-i ndazol - 1-yl Eaceti ¢ aci d;
{(R)-4-[(4-Brono-2-chi orétbenzenesul f onyl | - net hyl -
am noj-4,5.6, 7-tetrahydroi ndazol -1 -y-acetic acid,
{

(R) - 4-[ (2- Chl)owecholikkf | uor ome. t hyl - benzenesul f on
yO met hyl anmﬁ%]verﬂetémc cloZlk vl

30t et rahydro(ad BQ&%«% o%cnoXl y{%{eﬁ;g;'egu??:)ﬁw ) - et hyl -

{(R-4

i noj 4, 5 6, 7(4? ¥ ANVHPYT Avdarbtvevgbhacet i ¢ aci d

2d ower heterocycloalkylsulfanyl

{ (R) - 4- 1( 3- BOR: Svsyingll wer acetdryfirbenzenesuf f ony 1

- et hyI am ndq!’“ezlheﬁm@,cﬂalkylsulfny! ,

et r ahydr o- i(ted@@odiydutidyl iovRe kb ,g,%n?,or

(R) -4-1(3, 5- mmbﬂ@l@@cyggéﬂ%gﬂgn ul fony 1)~ met hy! - ani no
-4,5,6, 7-t et ,@nga(;l&lga] zoI -1-yll-acetic acid;

((312) ng [(3 ﬁgﬁ’o_yveraﬁ ’Su’fonﬁgyﬁ? “benzenesul fonyl) - met hyl

aci d; +

34(R) - 4- [h( 3(29) lgprdriaep§iifi| uor one. t hyi - benzenesul f ony1

1- net hy [""eipfi 7 §dst ahe B, RB:0i7R3 is a moiety other than hydrogen; and

t et rahydro-indazol - 1-y1} - propi oni ¢ aci d;

1443- et hexy:H- bi f 1 uor onet hyl - benzenesul f onyl am no)

- 4 5" 656707“1 %Jtaln%qsr Q)Vl eg'glcorr}'ldglg a 1Facetic aci d )

y 11- oa)(;}ﬂ;tds&mﬁcgl d: provid p S de}mex above selected from the

[4-(5 6- ¢! | opent yl oxy- pyri di ne-3-sul fonyl am
i no) - 4'?@?%8? Oggﬂ E’ gt?‘?ﬁ‘&?ﬁisﬁ%”ﬂaﬂ‘y‘ifﬁé@@mmdraC| d;

15[ 4- ( 3 EGpr pfl 6??8‘3("3?“’5 trifluoromethyl - benzenesul f on
yl ani n&YE&P5hige-rnteptspiaivipmine)ers 6 Mdagab-ndzyh lraest i
aci d acid;

{(R) - 444ke @Dcmdr@weezeﬂes@waram@mssél793&xhy99%§§?%}Ja'c&.o”y1
) - met hydit; am nol - , 7-

tet h ! om enzenesulion
{?R§ a4?f,§jj§3 %,?QW %*“y%? SRRy ByPrarerssul fonyl

flC
20t et r%# @erp"d/ P;"[l é’frBF”ei“”%?P"Fm'&%é?Pé tegabyrb;indazol-1-yl)-
{(R) - 422F5Br ono- 6- i sopr opoxy- pyri di ne- 3-sul f onyl )
- met hy[i4' SRR Y e nABnegulighylamino)-4,5,6, 7-tetrahydro-indazol-1- yi}-
t et r ahgpéficecd: ndazol - 1-y1l) -aceti c aci d;
aR) - 4- { 15- Br ono- 6- (t et r ahydr o- pyran- 4-yl oxy) - pyri d
i ne- 3-sul fonyl brret hyl am nol -4, 5, 6, 7-t et rahydro-i nd
azol -1-yl)-acetic acid,
25[ (R) - 4- ( 3- met hanesul fony1-5-trifl uoronet hyl - benz
enesul fonyl am no) -4, 5, 6, 7-
t etrahydro-indazol - 1-yll-acetic acid,
{(R) -4-[(3-nethanesul fonyl-5-trifluoromnethyl -benze

nactitl FArnvi1Y vt vyl Aarv Al

Ir—"ﬁ|_\r-“ﬁf—r\_/

i ndazol - 1-yri-acetic
Iower dialkylamino? and



am no]-4,5,6, 7-tetrahydro-i ndazol - 1-y11- propi onic
aci d; 2¢

3-((R) -4-{Met hy143-(2- met hyl - propane- 2-sutfonyl)-5
-trifluoronet hyl benzenesul f onyg-am no}4,5,6, 7-tetr
ahydr o- i @ &rob-5-tifybinety-@pieeailitnyRBihg4,5,6,7-tetrahydro-

{(R) 4- [ 3rdebrr@tddyd acigycl opr opyO-5-trifl uoronet hyl -b
enzenesyl-tepyb -nd3RibBR3resuifonyiamine)-4 5.6 )

) 04. 5, 6,45t g1y ahydr o- |nﬁsolljaozn{)ar?m) yi}7 tgtggydfoéndgézgl 1&'1

[4:(3-i o hrifl uoronethyl benzenesulfonyka

M No) - 4%%&%0%%”1 t?yabﬁ’”z P EPHEY LG8 KAt EzAtTd

{(R) - 4- [{%%%opr opy1-5-trif| uor omet h) 4- benzenesuf f

ony1) - (ﬁ?rpm%}ﬁfﬁgj)m%hygerge@sulfonyiamlno)-4 5.6, 7-tetrahydro-

t et r ahy a0l niflestolesidl - y1) - aceti ¢ aci d;

25((R) - m<{»mdwébaa¢grﬂimmmuamg,mfr_t&awdao.-,réézto,a1 flu

oronet hyj-=cherienesuf f ony11-

gg: 30} ﬂ‘R)5+(lﬁMJ hotzye.; i f@é}ynqyth b!er{}g%&?onylammoyi g 6 '/at(é\'t%%yd ro-
EEZ:[% f] S ac' %Cl opropyl)-5-trtiiuoromethy

I - benze sft(rﬂfHWT §esi Heyoat 58 Biemhvdetitdady dr o

-i ndazo Y5t §acei t ¢ aci d;

[ ¥- (3- eFW@S%‘waqewremfmﬁmWA beneengsutbamylan

no) 4, 5, &satiet r ahyd10- 30i ndazol - 1-yll-acetic

aci d; { eRmeofymainiydmehBoddbdnb Ry IBLIN 7Sk ol et h

yl si I anydazdPERZeNEKid;

ul f Onyl )R}—@w SrE%Lm%thgne@ulenyltbg$zgr%pL¥%5l9mlr!o?—g ? g p etra yd¥0;|') -ac

ic aC éol‘{ -yil-acetic acxd
{(R) - 4. % ope tyl-5-trifluoronethyl-berzenesu
| f ony1: [4+3-Chibro-4-methyi- benzenesulfonylammo)-zl 5,6,7-tetrahydro-indazol-1-yf}-

_ et hs %ol 4, 5, 6, 7, t et r ahydr o- i ndazol - 1- y1) - ace
tic aCi3d(;R)-4~(3,S—Bis—triﬂuoromethyl-benzenesulfonylamino)—4,5,6,7—tetrahydro~

{ (R) - 4-y8zoeiegbipbieonsatidif i uor dmet hyl - benzene- sul f ony0

2met hy lrpaiaesdinbofometr @bl Ay lRelazalz syacet i ¢
aci d, fé(tréf@rb ﬁ‘léegol—(l 4’[}-&061&10 acid;

- di f | Y@ | | f
o s st g gt g enssu o

cetic %g e acetyl am no- benzenesuffon yl a
m no) - &5 1% ""?4 Bt ARPEr St ieptmetyapind4 5 6&et i ¢
éCI d tetrahydro indazol-1- -yl}-acetic acid;

[ 4- (3 et HEResal flemtieammendotenétzemnerosid o 7aayhysar ni n
0) - 4, 5inészd- yedceihydm ndazol - 1-yl] -acetic aci d;
{(R-4-firiethyl-(3-pyrrolidin-l-yl-5-trifleonmeth
yl - benzenesul f onyi ) - am no] -

4,5, 6, 74e. trahydre-i ndazol -1-y1)- acetic acid;
((R)-4-f{3- (I sopropyl -met hyl -am no) -5-trifl uorenet
hyl - benzenesul f onyfj - Met hyl am nol - 4, 5A7-t et rahydro

fmAa=» A1 v1i1\ aAa~rAt 1 A A~ A



Unl ess ot herwi se indicated, the follow ng specific

ternms and phrases used |@dthe description and

clainms are defined as follows: The term ' noiety'

refers to an atomor group of chem cally bonded

at ons t HER4(GBremetSadibrsainethy-bepryesiepy) aebrreorol- b ecul e

by one ostramor-@dedhteni-aaic abdonds t her eby form ng part

of a noliegulespifr@o-besaidli@y)-hdhg-avias k abl e&sanRils-

and R3 qfgafoorjides ohig.r ef er to noieties that are

at{ached R@;@Ktm R SLLUGHHR S R ALY ALy Y. ONC
nore C S as Indicate I'n reference

to a parrtdlzé’ufygacemm?f'%t with one or nore hydrogen

atons, tHET @%’S"”&EP&%‘E%W’GFE%‘“#@F %‘V‘tafa'”tJﬁéefact
t hat at Htende-ngrei-gfrrepac #fdr ogen at ons of that
noi ety 4G repl-agedobsthyarratereyionsieligst-.6.81ektahgio-
noe ety. iked-1exasmpley; the term | ower al kyl

subst i t yedohyshRkOgadhe-356b81k8ind) s b Mgl indhat
one or npLre.hydrogen atoms of a lower alkyl (as

defi ned al ogen
O o EEo e Rl R R B 80 TR Rl
f1 uor oméf’td YR 8F b et hyI etc.). Sinil arI y, the
t & m " | dlétsorspey- 65@%?!“’3@(15%“%@!“%5EIP@H“‘B%HFS*\KI?F@“&V%yI "
ref ers tngazpel-4calcecid hat one or nore hydrogen

at ons ofi(Re¢-lzenes-4-oyicleobiydnzehasioddirehednilogd D& | S
r epl acerbyarOn@zdr-yimEr dower al kyls (i.e,

1- met hy lrCyel=0nt 0BY lobutcks Sk s G 6H-SBF LMo -4 £41C )

The te”%@mn%?& 1 anal !,,}yacgttégg,ctl tuted" refers to the
fact t

iety
(WI th O%&)-%[&%romo 6- rsPPr%i)maﬁéndmg?sulfon m ﬁt amBa4§8?Ddoes
not nec&EEHFIT Z%b’(}}eacft'ﬁ , subst i tut ed wth
anot her ((§tf‘ti§t8f°t“€réﬁtfrahydr° PR Yo R ding Jeyforyimetfer s t o
‘an al i phaitd-¢.Sei-rehgivt-nekdal-v-aottc sidanched- chai n
sat ur at es-<hydeiecanibonsmbehsthyravedrgubdyieniz4,gar-bon
at ons. lebarpdd-hdagiH-Alac@bhtadi ments the 10 al kyl has
1to 10 ﬁ@r[@%thﬁtg&%yl STﬁ&r&%{hMenLegmrony@Jn%MJ l-amino}-
refers aeeétttra%wtdagw Sldebaying 1 to 7 carbon

odi kyl
ﬁ;grri t B&Zﬁ? ethaBesHJorg{S trnrrb romﬁtmenze?eﬁu onylamm -il % %J( y

eftbodi nEf" ¢ PrE=o) bXNéFEt'&?CI?y has 1 to 3 car bon

at ons. EXRErpPereprres o5 AlekyPEz9nprefondREirfiet hyl |
et hyl , pbopiplavdesopropyllecetbardy| , i sobutyl,
sec-butyl and tert-butyl. The term | ower

cycloal kyl" refers to a saturated or partly

unsat urated non-aromati c hydrocarbon ring noiety
having 3 to 7 carbon atons bonded together to form
a ring structure. ‘Exanpl es of cycl oal kyl s incl ude

~msrnl Arnrer Azl Ayl Al vl ~srnl AnAarnt 710 SN



The term "l ower cycl oal kyl sul fanyl™ refers to the
noi ety -S-R, wherein R es | ower cycl oal kyl as
defined previously. Exanples of | ower

cycl oal kyl sul fanyl s incl ude cycl opropyl sul fanyl ;
cycl obut {y?)s{ﬁétrawdzlﬁnaﬂdiﬂ@mdm@tﬁ,emgéh&uﬂofﬁy@.&ythw-arﬁnoj[h e

t er m | owess heteiosyed oaldem.s4d. f anyl " refers to the
noi et y '{@?)BE 3«%9&%@3!}%51 5t§fluL 91\424%1 ttlﬁze?esu rﬁgmgh‘ kyl

as dEfI %—ﬁ’ |k le(t)rathya%rél mda OPT qf-(acn amd

he erocy

yr rol i éﬁ?ﬁg[ag grésfﬁrf‘f”é‘r?)}’%lﬂ“"romem’l*ﬁé‘zaf’%ﬁ“??f‘y')’f”éwéﬁmmo}
al kyl sut"fsi’ﬁr?ﬁtrﬂhy‘f"é‘f"é’ﬁ’%“Y'}C?C?“ﬁéc'dnm ety -5(0)-R
wher ei n {R418-Qvenrpentanesiiiop-5-tiomsetitgftaseipyprdtgus| y .
Exanpl esmofl4b.owetahglrdkiydasul-fiiamit &iaj ncl ude
rnet hyl s@l4-jvey s adare b BYbS b fridBhetny TR AL %0""‘”
Cy{ﬁl oal Fébﬁlné‘)ukfs 14 @Vghydrc{ ;ﬁ‘Jaféf $yl)taget|£ Q;ﬁ ol et y 5

wher ei n B)-Zl!-{ﬁeﬁlwp[% methyl § opﬁ%xg s&onél %/ ti'lﬂuorf)rlzetrly fined

pr evi OU% r%enesu opyil- mlno T sul fi nyl S
i ncl ude 1 I gu ef?hﬁ i aé%/l:’(')cfﬁﬁ'f?ﬂdsul finyl
and cycPdpk eﬁ%iﬁfyb[g proP?ffﬂz S“”‘FH% kPR tyigenzenesutonyl]-

het er oc?’&‘ﬂ%ﬁ ki eYoforinigdor 1y efosiens ati t he noi ety

- B( 0) - R3H(RHeE CrdvrdRiapssuogvietrifiubrategty oy eleQadnlyrhetris
def i nedapificpys OuistayydroAfiagxalPlogorRkci@ | ower

het er OCB’—QA? aalideylsdlrfelnP¥bpdngo-suonyl)-5- trlﬂuoromethy!

pyrr ol i gén&n%ul%rly?%rﬁd}—myg 7 te%aq)\yd-xrhr%a}oﬁr rppg

al kyl su ) o —r uoro I C o
\gge ei &%?g - Esﬁy%;g pI§(1< il de ”E?"ne%znﬁ?g 6‘[3‘5‘1’] .
anpl e TR &Ky §?ﬁ°fa6'ﬁyl s include

met hyl s &rE-6emippr- %WEW@WW SPGB amPE) “Fife tremp-

"| ower B4red-bditakefit &gl f onyl " refers to the noiety
- S( 0) 2- R-+iherephs-Rivosmitginenzeayaioal-kythy-asopgefd ned
previ oustayydromdasmlypsce@facid;oner cycl oal kyl sul fonyl s
2nC T udegyelpRLAmLBILbORY)) s tFrM%n%@Mtb% SRR
and CyCJnﬂnQ}QJbte térHAyBrQ@MJzo} 1 yr);rc éar m

het er O Xyl o cl ropqy fu rome%w i-b to the I'TDI et
- S(0) HOR T8 30 Sy PRBEErERy g kyI
as defl ne 6@\5?”8@%? ”daz%\ﬁ y'é?é’é?’iﬁ?‘é of a | ower

het er Oé ICTEHAYRY |ﬂl§>lﬂn‘1e Hysfnzqngsuh‘onylammo)4567tetrahydro
pYrrol |"t§‘F%qUiYﬂ*9qepronyl The term | ower

al kyl cafRbbinythaGirfigtorreef-efrtet GidniOerd®biyyl)-amino)-

- N( H) CleBpRetrrbi@s-Bdabol-Ry}-setk eer al kyl as defi ned
previ ously. Exanples of |ower alkyl carbonyl am nos
i ncl ude net hyl car bonyl am no and

et hyl carbonyl amino. 5 The term "I ower

al kyl sul fonyl am no" refers to the noiety

-N(H) S(0) 25, wherein Ris lower alkyl as defined

Ny Avzt A1l v Cvearmanl Ac AfF I Asvanar Al Lyl a1l fF Ayl are mAae



10 diethylarnine, triethylamne, tripropylam ne,

et hanol am ne, |ysine, arginine, Nethyl piperidine,
pi peri di ne, polyamne resins and the like. The
conpounds of the present invention can be present
in the fOvMroigppar-riiteupsivEiciyreadenpreitaniohl t s.
The conpolTdgapfiotinbeopivieseiitcid nventi on can 15 al so
be pr eseam4-iarucéthe-rhi@rorbf-bezashd du@dhiIOHRShyi-amino]4.5.6,7-

Par ti culiasdyo-pELEielfadicphar maceutical |y acceptable

salts of iﬁ Q%& &Q%&%@%]) Qtirﬂugrjg%ntﬁ } ge%?eﬂésui on é%@%' on

are the 3 9 bl onpou t he
or esent 4 % teraha/ rom§ I%ylfoacehcI;acexcgent in the form

of phar r[na(fi écﬁ?'?'ﬁ'%ﬂ 96928586&9{@]5?'5'5‘% 5@%1?%’?@“( ndege-1vk he
met hyl &/ ®thyl esters of the acids of for mul a
|t o be Us@utetzsespifoothmingsgzenThdiorganpordds tobhytihe
pr esent ndnventdcern asan al so 20 be solvated, i.e.
hydr at egr)<Theny5ebWaidn0R.sCaRob Rt ikaste o Nari J@E
course kgt RenpRIHEART U 108 agg ocess or can take

Bll’ ggg I 1(%4—{[§Pso§r08y9 néﬁhygaurrl%E 58 meP‘I raé{i‘g/[ benzenegulfonyl}_lraettglf
“ﬁ %?3??“6%‘)'?‘13@5 d?ﬁ‘?‘i'é &% hat have t he

f or mul aaT'no

sanme ol @EHPRerYrTRISA IRt PEraresHry Hesthwizminee or

25 sequépBEeEhydyordionyletett érsi r at ons or t he

ar r angeftentc-ofthtidreiors-rat@imsthyHergpag gong Frextt/iemmsd

"i somer 858 7-bimeyericdatonafeiif & i n the arrangenent

Of t hei i ﬁy@iﬁﬁpﬂl Q-trﬁﬁ%ﬁn&hyﬁﬁeﬁzeﬁ%ﬁlﬂ%@mmo)-dr 5,6,7 -tetrahydro-
"ster eohsaggmy,sacet,c g,oast ereoners are stereoisoners

with Oplg%sl\kegha 5(%r(i?luoron%!f§1 l%gnlzgr?esu t gn[}lr?o % gp{ra% Chl ral

cente .né’é@om-x ar '8 €01 SONer s
beari ng one or ﬁﬁ?céd asyrmetrl c cent ers that are

non- 30*SUPEPERHTERBCBEE PererresHifRiEE 015 Sddranerher
ar e t erirfeg-"dnestt fhees. " Wien a conpound has an
asy nmet{fR)-¢l(eerdeey-sfrororexayipdresnedufong)-nedpiaonoat om

i s bondeth ti@rafyouinsgdbiify@s@ntacgr oups, a pair of
-enantioners is possible. An enantioner can be WO
2010h006O3RRGHL ER2ARH/ HadAhiB.u¢ haractali Zethohy .t he
absotlhysgcg,dgspe@fl guration of its asymTetrl cC center or

S—egteg[lfz uﬁtg aspect, Ithsere ? el%\% 84 al%gw(}ﬁgl se{ec‘[ % fri)m the Uroa:: CESISHPO of:

by the er@rﬁg% ?Wﬂ%f?feﬁh%%ézeaﬁt’ %&vmfhw Braes® ?he

pl ane dftrepgPrafizidd-Rimght-rariende’d MgivatsEd as

dext r orzdtrat-o. 3piurifiuprevetygieateos-suifni)-resthyl-aagol{4-F)6.70r

(-) - i sasmfsoiespactbwehypopidichitzal 5 conpound can
exi st asehldieniiBeintihgialye@RatchmRIforQEmiRS4.86,7-

m xtur Et'etrta%{)%gizo! 1'%‘/!} g&bﬁé&l&%mﬁ@ﬂgra' ni ng equal
proportions of the enantioners is called a

N e AmmraArm ~ M vd 11r Al Thna +aAarmv "a +har amatidy s ~al l v



10 exanple, formulations for intravenous

admi ni stration conprise sterile aqueous sol utions
of the,ael hyd, hBgredhant { $larmbhiseh A&u@r sRpaLed by
di ss qllerypuaguﬁﬁécﬁvgmm drY B mb DALEMH LMol Sda olpRiRLENy T O
pr od gggmgn agueous solution, and rendering the
sol uti sterile. Suitable pharnaceutlcal
ex0|p|ents i ncl ude starch, cellul ose, talc,

gl uc et ALY BEeds P e C°“’§%*P‘h‘"’€ Fefined HaiF f"r usy g &%‘“’e“t‘c

f | ourciveghrgidndes: silica, magnesi um stearate, sodium
15 stearate, glycerol nonostearate, sodium

chl Ofid 298 enti@pdcifhreSdotoiliclh dodapourdlaybicrRsd@oye P 1:OR kOB

91 YCQhive MREEL sor 1L AR ana/oP HEbFIRE ofl alsdbs- treal € by cRTIR
conp%%igggg%mnay be subjected to conventi onal
pharnaceutlcaﬁ addi tives such as preservatlves
stabilizing agents, wetting or emulsify agent s,
sal t & 9 §F e nglfrf hgotshbt ?S%Ofﬁ r‘%‘@%"ﬂfraédeﬁ‘lﬁﬁ‘fbfvé f"’é S nd

t he [Pirdesion StHFdECa’BPt%f"‘“ﬁ*HéW‘FP&E‘é et sp & digpeets

t hei preafatgryeiCRITE revepiarra@ageb@scr i bed in 20 Renington's
Phar maceuti cal Sciences by E. W Martin

conpl¥ise PBFEseFiFaied. Pafelgy i@?ﬁé RE™s &Y H'Er%ﬁeﬁwussdh” he

ef f eetsingion ansine 2 fefivd@s RlorF:y e conpound t oget her
wWth a suitable earner so as to prepare the proper
dosage wdnarbistyQtferPoapasm admume’ stiniad lomet gontshet is

reci Qc.la@{ag to aromed slbridhBoiflids dn€ & mok clehieal pREsh@aoyof t he
p res %mﬁng pgry (ﬁ QIn!)l&:UIe F%pexgrf'npfl@ ﬁ:lté ba“ﬁle@ﬁmﬁi‘lgnd(?{fs ofddiyuQne

t re%r tf) mrrgtles I%]a are altacrfep o%’xe ch\é %ﬂ&turgg fomula "liby one or more

he conpounds
|nveHFWBﬁb%?“ﬁm'ﬁ%?naceutlcalIy acceptable salt or
ester thereof, is adm nistered via any of the
usuakwﬁmﬂwa@eeﬂp%nmeﬁwwﬁﬁﬁﬁg”Wﬁbﬂﬁm¥ﬁmT%@e%TT

ei t henbssiteylers @rthel fagt toa Arlpiapiabe Bthe hydibeen derpOhdgstor
C ONP R Sdpibde@ BPanbimin subdlitdsnt BréncRGNTdl b-8ihey, BelteoT @bvdr yiky!

(€. Jsubstizd %@@h rG&y l—ottr% Jact t5dd be bt @l doden atoms of a lower
par egﬁyﬁ gsaéel‘ r%d t(e%wgs repl c@& tgy%gy§%grle ﬁ{fo’g% atoms (i.e,

I St r a orome ﬁyl Xd’luoromett?y%’I uoro gfﬂg ja' inye)hyl €¥C§ Célf%l]a'lyythef( &md-

PPoS Il
R AR =R IR At R
(e.g., by aerosol), and in the fornlof solid,
quuid - 10 - or gaseous dosages, including
tabl ets and suspensions. The adm nistration can be
conducted in a single unit dosage formwth ‘
continuous therapy or in a single dose therapy ad
| ibitum The therapeutic conposition can al so be
in the formof an oil enulsion or dispersion in
conjunction with a lipophilic salt such as panvic

At A ~r 11 CC +ha FAarrm nf A ht AAdAAaArar adaK A



(8) IvanBboodse | kKynyl; (9) |ower al kanoylecrph@pssdsoner
al koxy-, (11) lower cycloal koxy; 5(12) | ower
het erocycl oaI kyl ; (13) | ower heterocycl oal kyI oXy;

( 4) Ohé(? (])g r] aéomf lﬁf)é low r cyc Qlyyi (gsvééef V\@below ) is replaced by one or more

cycl ,
et erBEVAVEET kPR, otoromopi. oc) (15)
| ower al kyl sul finyl, |ower cycloal kyl suffinyl, or

101 ovkee tefh?eqpéwﬂ@ty@#ﬁ@a@ kejerssiouthe gt one(orrgye Hydsggen atoms

al oy | sarhdieariith pneloowes hyoyueh aaiskoph, seHuf dogsynbt, neaasrsarllyomer
het ere@ydde @adsttydasit dneiy bupstifdal) | ower

al kyl car bonyl am no; (18) |ower alkylsutfonylam no;

§ E'Ig)alTlllet\é\%r Ikgl‘l r@fla W% aﬁmor@ﬁ’c’ strgg{ﬂpch:g r?oQ D)rarlc%\l}?l{ain saturated

ocarboP

oidty '{ah?f nﬁhﬂ) cfargon atom tIn a[)tartlcular eg.bg&z OI’ R3 is

a noi rogen ° a
ri fg a@é\%’/aﬁéf’i’%fa&ﬁ’??ﬂmst he ring cont aining Q and 20n
is 1 or 2. Unless indicated otherwise, the termQ
i s cdhdiem "lover afiit referg orah alkyiTehietyAtviag 1 to (7 tarbopters. O | S
car boeaticaisr etlpimertisaiet idwar dikgmasultds cerportabes gambog | S

ei t N@&ricUB SRSkl Bsheltiky! DA 15 BOMHARRs. (ERandielf BhHgen
( QS I")alk)ﬁ%r mcﬁ&é%thill temgl %%pQYSoQ%IWWIh&WgectbeI tart?ﬁertrl%)(fll et y

or bond ed he nnle y

e
bond&ﬁ‘) g bé“‘%#&ﬁ‘kva i d?% Firebr e “aﬁat“%ﬁd DAY
i ndi EXERPORTEEPiHY feung %tﬁécafbé'? FAms popged pgeineRs fogit aing
bondétetire Expreplep pfaegioaiys inglbdsicxsigrrapyiisyclon b siclereiri on of
a 20y dyeoipaenatyorhesfl. a ring carbon atom' refers to
the fact that R2 30 and R3 as depicted in fornula

| (i nelapgRdeniiyr 0 eas BipRlih @b ko Banrdadnd0 one
of t roEe’rﬂargmé?e‘ffklr hm{a ZEE’J %on(am;us £n|3 ﬁavﬁgg Q g?stt ng chtJong n
f OI’ c1rtf_¢|)n goutﬁé)b toa IIn d)ﬁrrt?é:iljIar(@mbocjq mths @e lovaar zékenyl ha%/g{oggaebon

at26 nPaBs &AL °E%F’H‘§’d‘mwtﬁ %tﬁiﬁ?“%%%9 5@?‘%@5%@?"@%468
1 2includg eipesyli1PepeBY 2PPEYY! RUeRE 2Dyt {-bytpryl and

undeisgiamdi ng that R2 and R3 are not

si mul t aneously bonded to the same carbon atom

Unl esig Wi thveak@gl e @laibifiic sttt Gaidd srafedt@innul a |

angl RRYcanbERAREhg b RE 88 BMENE AIRGR Rashdnk cAB5S1 I €

ster ga%or$85reno§d ‘r)parﬁduFar dm%ntgmg lbv%Wyt?yl h%pgto4c rbon .

(3)-enant’i oners as racem ¢ and scal em c
m xtures thereof. In one enbodi nent of the

i nvention, the conpounds of fornmula I are
(R)-enantioners or pharmaceutically acceptable
salts or esters thereof as depicted in the
foll owi ng subgeneric structural formula for the
(R -enantionmers of formula I: R3



RL N wbddefs' 71-- (CH2)n 0 (R) - enanti onereedbekai N Q

and R1L to R3 and n are as defined previously.

I n- anot her enbodi nent the4{:orrpounds of formula
ceuti

are ( %)nB trlwe?é’r%ods ments 2 to 3 car{:cﬁ a?‘ ms xamgles ?Iawer %Ila/ Oylsl n

accept

t he B?)Ci“i’eoe\?ﬁyw q@y@hﬁ‘déﬁr@?"ﬁ"’b structural forrrul a for
the (S)- enantloners of formulal: - 13 - HJO O
(S) - ehatafmi "ovrepkonhefes tarthe@oieiRIO-R yheRB Renekerelglee as
defs niethequira@ivisp URXbriiles of Idwar aBitx@ thbigies i@ iEo@inbe Rthody e

- Pr es eithoxl, RYEIpby Gibuth,§, bR teeButdxPan@icEBUIAROSI T 1 ON
conprising 5 a mxture (racem c or otherw se) of

the (R)ghng By&mﬁfx% {?QQ? ﬁn@m&ﬁ@ﬁ%@%ﬁﬁ@b&lrc jalky
COITpOU eq;\eg rev: slyméxam les flower yclgrﬁ Xy moieti SIIQ;F C y

presénfe HoR A8 Fecrey 9 mrhHe S?Fpéﬁf T of
folromﬂ‘%fy‘fbﬂenfﬂ‘y phar maceutl cally acceptable salts or
esters thereof (a subgenus of formula I 10 wherein
Q r ephetgaritver WBefoylarsfers lndhamoie ICONR, WREEBR is wgr@kyi 8 0
HO'  'defpddtdzyislkiA An example of a lower alkanoyl is acetyl.

15 - The term “heteroatom” refers to nitrogen, oxygen, or sulfur.

The term "lower heterocycloalky!” refers to a saturéied or partly unsaturated non-
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

20 remaining ring atoms are carbon'aitoms. An example of a lower heterocycloalkyl is

tetrahydropyran—4-yl.

The term “lower heterocycloalkyloxy” refers to the moiety R™-O-, wherein R’ is a lower
heterocycloalkyl as defined above. An examplé of a lower heterocycloalkyloxy is
25 tetrahydropyran-4-yloxy.

The term “lower alkylsulfanyl" refers to the moiety -S-R, wherein R is lower alkyl as
defined previously. Examples of lower alkylsulfanyls include methylsuifanyl and
ethylsulfanyl.

30



0 wheyBhbeddd t0o R3 and flare as defi nedydfo@¥kaus! y
for formula L I n other enbodi nents the present

invention is directed to the conpounds of fornula

15 1B orrﬁphar maceutl caII cep ]% sal [g

est er'S® PHePELF ALY d f verPn (R é??"%rl n o
repr SEogikvkas Nﬁf nedprevipygl xwle&WowerMoalkylsulfanyls include
2010/9®e93 My BFoQYSYgBRaE8clorayisufgnyihvherein RL to
R3 and n are as defined previously for fornula I.
1 n s0n@e ©HDOW HERREychAKGsUFENGISERE toltha WWaE S&wHeBin R is

dir eqavmettezacy&myn £QIReUNABUHT Af Qi@ idwe® OF

phar gy rsé#] dafhtady .9&9&.9,ha9£ﬁan§al ts or esters

t her eo erein ydrogen. In another

enbodi mrent the present invention is directed

the JB?fﬁHdﬁV&féa"%sLF“'f%ﬁﬁﬁ fa e Mol PR R T '8Véﬁr?'§7'

- acle s giined pravipitvs Exprplessy ayes alipylg@irdgrciugiestgsuingend s

| owerethagulil. . 10 1 n anot her enbodi ment the present

i nvention is directed to the conpounds of fornula
O TRhahABREYSdaklliYI BRR &R -STBIR! whe@h RAIIWET S.

t her %&Toallwha@ Ge%he'a oloublyS E%#pféy Lrtower cyc|oa|kb|£h|f%@%lb&%r

errtgo cyc ro ylsu nﬁo)glléti;g/gé?ftn IandI ch)Fén sulﬂn;ﬁarl rected to

the &6 maceutically
accept abl e salts or esters thereof wherein nis 1.
| n anbtiferowetASEATARAYSUIME ST BHEOH R VSRS

di r edawerdietereryddalyy! Is@pfipesirriligustyf Arfegampia P loweror

- phar neteeutoelityaliiny isapoijitatsbitnyisal t s or esters

t hereof wherein n is a In another enbodi nent the
pr esefdienhn nmmkbmon'yu Srefbth {o%prﬁ.@ly E@),IRIGheeR RRAsNAC Ky O
20 for sze@p%].o&ﬁy ALLRPEHE Rg@mfwls M@p&@l@uﬁ@nyﬁaﬁd ts

or esters thereof ereln ependent |y
of each otfier, are bonded to the ri ng containing Q
at positions 3 4, or 5 but not at the sane

p@él fhedeim deveresiopistioar refafiePemd cHORBINEFORE loay e

i ndi egbaid abddimpgpreviously] ExamplegfHio@er cycloglkpisufignis inplude
enboeickmdaplisiidag, cpioasy@nitonyl @ eyebpeansuidy.di rect ed to

t he conpounds of forrmula | or pharmaceutically

acce ﬁ’!tem %\Aélaﬂlette@cy%alk de?d]l Seférb@ fh@@&et))’\@(@ -ﬂi vﬂwer@g r&N d
R%O loé%r ﬁeter&yc?g p?(.éi %%L d%re%&lsl? C/i %Qﬁmfplg g}mogv%e group

consi ower al kyl
opt|8ﬁﬁFF§a¥Bﬂ 'i%ﬁmﬁ ﬁ§§%gYogen (3) | ower
cycloal kyl optionally substituted by |ower alkyl;
10(4) | ower al kenyl; ,



(5) |Lyebedlkynyl; (6) |ower al kanoyl jpedefhooks@¥yer
al koxy; (8) | ower cycl oal koxy;

15(9) | ower alkylsutfonylr6lomer

cydoal’kyl sul fon . o

ot or BE Y B Ry Lt g oo TSN ISR, whersn s

al ky|'ener #odag/defingd previougyl IPpmplesREP e kKSACS R TIBRTY'ddti no;
(12) rhewiearbontiaamihdaph etrsicereonyiagrind: 20(13) | ower
trialkylsilyl. In another enbodiment the present

i NVE Niink @i <bower SHyE@6lyBHnd Riels ABneGRIB QHYSES)M el a
| or IM%XW&%& &éuol,sw @eaﬁatoﬂmeea;kﬁolfanﬁan%s RRber s

t here re |ndependently
seleé%%ﬂllmwbdmo ?%UE'C&%Slstlng of : 16 -

(1) hal ogen;. (2) Iomer al kyl opti onal

subst™ e faff“e'afveb pfamiesyefes t°(”3€)m°1e%\h\é‘i <Ré%€t“‘d’apf RYR are
_optl deval dky assdghed ArevigestydAtbranipis\wiriowg defrylamino is

(4) |doweyargdokenyl ; 5(5) | ower al kynyl; (6) |ower
al kanoyl ; (7). Iomer al koxy; (8) lower cycl oal koxy;
and (199 o OWRF ridy i Stb @@ ety SQYR(RE Wisokoad Keyihesl
Onyl ’are(?orwelj IQV@ﬁne év us@CXnCJx%le lo%llomé trfaﬂm)llrs I'n

»ano nwtq odi nent. e present invention is

di rectT€d"Y™ t he conpounds of formula | or
pharmaceutically acceptable salts or esters

t her d6F teiffEleEN el a meletres g P gBpRN et | y

sel ected fromthe group consisting of: 15(1)

hal ogewss ofngryisd insiveted, &k kit *hyopden'eratdoyrefeifo gt mbiett dd by
hadoo g@ibgen(=3) (HmEsot 8y cl oal kyl optional ly
substituted by | ower al kyl; (4) |ower al koxy; (5)

l OV\BI‘ nlgszgtLe l f:%ed tﬁeq %chfgouAdg%rforrﬁllakyrl asclc!rln;fogrﬂx

?ormu la” or compounds yf the ormu compounds of formula” refers to any
compound selected from the genus of compounds as defined by the formula

. 25 (includihg any pharmaceutically acceptable salt or ester of any such compound).

The term “pharmaceutically acceptable salts” refers to those salts which retain the
biological effectiveness and properties of the free bases or free acids, which are not
biologically or otherwise undesirable. Salts may be formed with inorganic acids such
30 as hydrochloric acid, h‘ydrobromic acid, sulfuric acid, nitric acid, phosphoric acid and
the like, preferably hydrochloric acid, and organic acids such as acetic acid,
propionic acid, glycolic acid, pyruVic acid, oxalic acid, maleic acid, malonic acid,



I n aRRLhghognodi nent the present invealdeR@oshss
directed to the conpounds of fornula I or

phar maceutical |y acceptable salts or esters

thereof wherein R2 and R3 arei nde endent |

sel edtB FHOHPRF Y BIPCEdHET ST HY 86‘F berﬁ%?%’

hal og@temic@gy. mpngeliereidgnaipresidipiid ot ahanFuletissinr ut ed by
hal odgenrnesdprit afi@ N-abepimstein ahddhe lisaulh pagitign| satsrmay leppespared
cycl oahkydkisdilofz0 Myrhanic base arObriEeis baanh belivet Sdithe

Pr 8S @BHved OM 8MihdrdaRlc BaSe itblulic2 U 86lndt IPhitdd e the HOTIA BHESIUR f
30 f Qi m'tlla@lm&nluﬁ)\rcalgmEﬁmgﬂégﬁﬁﬁlts ald tlaquee@étlt@@h\@d fﬁ)%l ts

:)::] dgg}é}gn %ase?%&u%e Fut%ﬁ‘\ot itlh tg@alt%? m% s&gn%ary and ternary

of t Ia?ﬁpersu%?sg%%c{ mFs lnclu V%n?turgly occrmng Flf?H%te amme c c
cy cl aalp%yp%t@flcfl@ﬁmhange Ws such as lsopropylamlne leethylamlne

20100 HEOGIBOLEN/ I ROOPP (FBBY Ganclarmize, sirpreroitother
enbodinyriatdint peeriginee syartind repine Atditefikei s directed to
t he conpounds of fornmula | or pharmaceutically
ac C e Rhebrh@urigdt he prident ®iSdnth Sarlbb fE8R T rehpr &1 n_at

l eas ha%@eu Jall %ep(?arble gﬁs ITﬁe éanbJuLug erthg %;GP(YI’\I\IenUé czgn
9'[ alfo b& presen% rht{:lreform oft ZWIESFI%\S%?IC\#&FW preyelrredI pkarmaceu%cally

'dlre

phar AEEEIE FERE S °°§Bn@é“5t°f B PSR A fgdyaggridonde

t her &8F WiheMequps gfifie Pirenipenien RSP 8¢ rresent I fidPBYPet hy |
and pirenagutivelly ageeptable bterst (eed thie methsl ank ethybgsieng pf the acids of
cons fogiulan® befised 4 Plodr)gsh 3hel cognrds ¢f By présemrentiah g kiso
opbi 6dsahital, IS LH&Addt tht @l atdly cdi @ &g in tHe Sgursk Graviar

9

?Z;l ﬁ@Au}SytJmn @&cks@@@gi t%e%;y.l@s& |a$ éﬁon%gqug%e Af?ﬁ@%c%;)% Ikg\lf\er
al kah é’é‘ﬁQs i}“ﬁ anhg 6% ﬁggé{/\?gdﬁw%g(\)f\%?mcgcl oal koxy;
and | oner al kyl sutfonyl | ower

cy cl g%wagppsstmt Faéehf?q sam%ToquHMmula but differ in the nature or .
heéf e pagespes obehdiog Prdelr flespryer the Z@NGementaf beieioms B pSescemE Nt
t he pmestmters. nNv@rtsiterviferd thl arergenedt of toeiretes itorpEeEYnds
of f emuls@rebisobrs"p hiadtdam et bre eatdsymeasoiie@bai e salts
or esdlistioh RehERhor\MRd &hiBrs ARE aRfnotBdantdferR3 1S

bondggreé.sgma%%b 2 oM PnnfSril &ntgarhggr@ n@nd the
ot3pe S b

cont apenmﬁosgbés mlrgJélmFgﬁ:P 8 acF\ ﬂtgeraré %ﬁned ena%tlomergl ﬂWhep Pesent
i nveffPYh ria§a”cﬁSWT‘“e??”t‘fr for eh@p'&éfﬁﬁ‘?ﬂ@ﬁa&m '8?"”?8 Cnul a
| or foHEFRERET P B P EEEEFPATPR ATt er s

t hereof wherein both R2 and R3 are not hydrogen.

I n anot her enbodi nent the present invention is
directed to the conmpounds of 30 forrmula |I or
pharmaceutically acceptable salts or esters

t hereof wherein RL is nethyl and nis 1. In

anmnt har ArdaAad st + bhAa mracearnt | myv7armt 1 Arm 1| o~



for W@Olkoo&g pharmaceutically accept a%ﬁmﬁ@)&&& or

esters thereof which are (R)- enanUoners an
wherein RL is methyl, n isg.l, and wherein one of
R2 or R3 is bonded to fp05|t|on 3 and the other is
 bonded219E1350Yihe pRsAts copfuECT I AR mE BT BT CATE~@ nd -
wher edeseritigthpytiheR2and fdeaRBcingmdes nidiahrhipadid grrdtelos, bOby fthe :
anot herneeinpioditaebitcut hetephegentf pslanxee ndhi 0didesighated as
di r ecdeehothtory britordtQsmL) BES) oO(f)-isbadrd Febbéttivkly)OA chiral
phay rBaRHikskdt ¥ AGERREPL S SR §rSs PhixtGShELS A

t her %{rrﬁ%*t&ﬁ@ @Ju% pr(ogg'tlons F}ﬁer!a%éngmrs cglgéjqb%e e |x@1re

1, one o
p05|t|on 3 and the other is bonded to p05|t|on 5
on t H&e tFrP‘nbth??@ﬁ'E Gy BouH R REPIRASE S GHE YT OT1 5
R2 oreomRurd gattisyefiqelivg épmesiast #igMate of apelgrajpsyngpiogpd gipeesecer
entso drolverite stikie! ghthesbiprt beinp reaiat. | etarmingtiod of o ¢retredicdlp  a
CONp eHdaEe Bfioufit @i tie skil is B¢ C Methefapaativally Bty Bt or

C 0NSig8dabd¥fa @npourdQccording to this invention can vary within wide limits and

( R) m%y t(e%etprl%ggg?n aEmJnﬁér Int)\M‘Qr{ tgepg?tt g.)é‘\ 60@ Q%ﬁ"&%ﬁjwtetj Q)nyl a

m no)theﬂ:lUISIdugl requwemenlgs in e\éqrp(a)rtlclulgr cg‘sze%cludlng espec I'c aci d

et

[4 15 ( §°"%’°‘BF(&)I’?? RSB A R %S’H‘S?F?H‘i” N AnIBGeRE. ¢ ot r
~ahyd {BieA 7 4 GF thetpaientheiag teateds ¢ qgnesst R{P casg ¢f @p! or

[ 4- ( Parehtery adminisiration readglidpreassivefobing Apeiprirmately 7UKe5 Bily7- t et
r ahy desageiofrtiaz @t md toyabdut5800®td, €mate btgut2 Booartohyy I mewti@r ;

- [ ( R) m@mbydheBppBpriate, although the lower and upper limits may be exceeded when

| Syot Eokifhed OFri0 B2RY Jayelge B8 BZRRRSEES 00 Y¥hREbR Qi dhidss 6, 7-t
[et4r ?Q%@J 9r er ;Qa%%rgl adrﬂnmst%tﬂ)rtl' it ﬁxg)ﬁgelggen%g&)gtm&gg%usmﬁs te I’
itro- benzenesutfonYI am no) - 7-t et rahydro-inda
zol - Ihe t?/rrp ph%raaéflih(@nyéﬁe&tab&Cﬁmr ISérgetngﬁd lo lrgbde any and all

[ 4-( S‘atﬂlatﬁ"'ﬁ@t'bl‘m'th Bemaeried EHW”GW‘P”&WP%)SQ'V&”% digperyiont et
r 2hy dede ¢ontiigsz wlibatteriallandepiiinpat agao, dot@iclhyd sbewtoer ; WO
2010 149069IHRCHA BRR2 06:8H0 5846 oundskBmpatible with

[ 4- ( BraRraguifal Adridiskritbh) GhRPRENRY bs RERFRMSBLIEIDG ¥bANE NO

) - 4, Befpdipl SR BN BrmdRZzRd meeodih ths Bmgklids AL d

i hy b h & Eomgpies, Supipent ResufTonyl am 1oy - 4, 5, 6, 7

-3&twﬁﬁ§ﬁg%m?ﬂﬁﬁgﬁfmi$yll acetic acid ethyl ester:
5
_[4-(4-Bronn-3-nethy|-benzenesulfonylanino)-4,5,6,
7-tetrahydro-i ndazoM -yl ]--acetic acid ethyl
ester;

[ 4- (4-Bronp-3-trifluoronethyl-benzenesul f onyl am
no)-4,5,6, 7-tetrahydro-indazol -1- , yl]-acetic
acid ethyl ester, 10 acetic acetic acid ethyl

et v



[443 wtraddbhh OF 0- benzenesul f onyl am nN0) 4, PuBesdicst €L T

ahydro-i1ndazol -1 ill-acetic acid;
[4-(2,4-Dichloro- benzenesud fonyl am no)-4,5,6, 7-tet
rahydro-i ndazol - 1-yl Eaceti c aci d,

[ (R) -Usetyl ghamagguiial egiersiiay ip RipaPie) P S &oTPeiRns I fob PN

no) - 408s, Buigs o gasesathyp diregompagiiansen take hg Qrmydf hieierisi ¢

aci d ,capsules, suppositories, powders, enterically coated or other protected formulations

[ 4- ( 4e.dVBidy bridr-aRinbigd rebi@ RZREES Y ifigmydiaveany): 4, 5, 6, 7
-tat rs@s@ﬁgcfrgeé-s@%glgionslsom%gsl sudeBtoh<L cliRG ] afosols, KA the like.

2010/ TQ gr%é%f g%_/ s]!T:eE (p thgl\:?gigiP%ns mclﬁ:\%g those of petroleum

[4-(3 enzen ,

r ahydP &hmdal v?.i;a gble r syt et||: j)ngln e &f Feanut él I saybean m} m1néra§ oil,

[ 4- ( 3EBPOE: K MPEoRBREIH d%‘E‘ﬁ% BNENTIPEATPER no

) - 4, B9ul carderserartigtipfiivern ispieniexdlf thaoog) oy inigtagle putioe Yl

[ 410( 4xaBple fomBHidnk aortevehenzenesatidnfcorpyieaisilerayeods, 5, 6, 7

- 1 et raliyd blne atslaizddddiedt (s Fwhicttetedrépare B Gibsciying solid active

[ 4- (4B mIatid Hotlice heRzRnasIMof, adydnadigiR)soldliord, 6, 7

- t et rt@ﬂé’ g&tgdlel %?ng%%hcailexéﬂ&fs ﬁaf;e';tgrcra&hu@se falc, glucoseam o
gct%sega? 8%““ H\al rice Qlour 8ha¥kr%{ a a%ﬁ\e%%ﬂgt%%e S%EL}’ d 10

i 415 S s DI GTE BYPT AIHES ST YO A no) - 4, 5
, 6, 7P‘L°@’tei‘%ﬁ‘¥% WEten §aach afrd thp likzq he cagipesfigng maybp gpiected to

[ (R capvehBndbitahvaseytics addtives bugbrsorreanalybs. Hbiigre aeesttil f ony
| am meding 4r, oiBfyirte doertts; wltsyfat pdiisind agrolic-piessyie koafe ndghe

aci djike. Suitable phamaceutical carriers and their formulation are described in -

[ 4zo( RemingiBh'S PafriabduiAISOEHRLs BYE. W0 REF-EALSIdhISRM @ITh NO) -
[ gny eve%ﬁéoﬂtgipx de?f&:tn)e QQ%AQ) the]acf)(/le &m}énoat&@t"nér ﬁlth%C I d

nesu on%/ nzenesq pn 51
taple erso as re the proper dosage form 7o admlm ration to
7- ef”'aQﬁc ReRPT QR T C acf’%lr

[ 4- (ﬁ‘eﬂ?é'["ﬁ‘bxy 3 tr| fl uororret hyl - benzenesul foryl am
no)-4,5, 6, 7-tetrahydro-i ndazol -1- yi1}-acetic acid;
2(®5 Inthe practice of the method of the present invention, an effective amount of any

[ (R) orb-of By omiBligis sretfishrasned ot  comnyilatidp efezyendsanfcomnty bian
NO) - thisPwddtioh of AhsrAbtY A EDy dedrptadcthi ok estey thdreo € @dniiteRE 1 d;
[ 4- ( 3’a LmeQJsu%FaW?:;ct%llablm&mﬁo%H |nftl"Q Ry %nﬁéﬁsnﬂé@)or iﬂ 5,6,
/-t e% g ?héel %Sjp%ungi ?F‘on%&sltlon@gﬁtt ug e%g'rh gstered orally (e.g., |

3- .3 ( U l blj Ily rera ag q mtr sct%arly gaveen%ys‘ r Ony ar
ni Ao PLe! BV spolpup aoﬁlé 70! PidaZor v

y| ] ﬁ.fb@ﬁwlyé reateqyér,g y suppositories or washlngs) transdemally (e.g.,
{ ( R) #dp(cBstBpdmiticry ¢r by ififlaigien (srve PAploscbepeidamiofseidyiadd me
thyl -am no] -4, 5, 6, 7-tetrahydroi ndazol - 1-yl bacetic -
ac

{(

a

e

r

7-tet

id ethyl ester

R) - 4-[ (4- Brono- 2- chl or o- benzenesul f ony1) - et hyl -
m noR5, 6, 7-t et rahydr oi ndazol - 1-y1l}-acetic acid
thyl ester; 30
f{

D\ A T 79259 ™A Aara 41 +vi f1 vinrr arnat insl hanAanaciil £ ARy,



{(R-4-1(3, 5-bis-trifluoromethyl-benzegpg.sihdanyl)
- et rnglgoﬁgfsﬁo] -4,5,6, 7-tetrahydroi ndazgﬁpl- ySI 4yacet

ic acid; -10-

{(R) -4-{(4-Brono-2-chl oro-benzenesul f onyl ynet hyl -a
M no] e ges®uspiospaes dickgitnyabiels PrideerHrieng - FREEEI8 °REF d;
15 conducted in a single unit dosage form with continuous therapy or in a single dose

{ ( R) 4ndrdpad@ilrarmae Beripritt boohprsigamesnazb bdethefgmesubif ony |
) - nEteh—Mllsiﬁra)FTéidanidh% c5njlﬁcti3n witha lipo;_:hilic salt s_uch as pamoic acid, orin

. t etsr acn’?b%% gf'albﬂcﬁler%é%l)lé gué%i&ié?egﬁtcbnq‘pos@igﬂ fgr;subcutaneous or .
{(R 4& né} gu%prg%-ms;a ioInuor o- benzenesul f onyl Ynet hyl - am
noj - o ol Tl ydr oi ndazol -1-yl | -acetic acid,
{(R-4-] ﬂ 3-Bronmo-5-trifluorornethyl -benzenesul f ony
] ) - mah W’ jhaﬁtf,ﬁei@]ny%@’n &Ia?a;s to?‘*e compounds’of formula I:

t et rahydro-i ndazol - 1-y1} - ageti c Rci d;
{(R)-4-[(3,5-D bronp-benzen g onyl) - met hyl - am no
]-4,5, 6, 7-tetrahydro-indazol Ll/- yl}-acetic acid;
{(R-4-[(3,5-Di-tert-butyl -bemizenesul f onyl ) - net hyl
-amno]-4,5,6,7-tet rahydrB*-\iNQQ@C;OI 1-yl yacetic ‘
acid; 25 . o '
3-{(R)44(3,5-Bis-triflu yl - benzenesul f onyl ) -

met hyl - am no] - 4, 5, 6, 7-t"ért\lr roi ndazol - 1-yl | - prop
ionic acid,

HO 1
[4-(3-ethoxy-5-trifl u@ﬁf%f”hyl -benzenesul f onyl ami n
0)-4,5,6,7-tetrahydro®i ndazol -1- yl]-acetic acid
et Wyl ester; ’

[ 4- ( oBremese@cadtaesrighiqppisiatH epiers Bereof)wWheiiy | ami no) - 4, 5

, 6, 7-tetrahydro-indazol -1-yl]- 30 acetic acid
et hyl est®karon or nitrogen; '

[ 4- § 5;1 BVSQEP?%QQEK @rgﬂo%’@gmi«l Mdti&%g%;%&iuied Bﬂiriug%n;s UL fonyl _al(rjn
1 NQ) =4, OpPynd kd £ doY k@ Tidgl R4 Q by subbtitltioddt & hyibgeA C 1

et ﬁyl esgtoen"l; dfa rimrt%gétg%;ggﬁg%gf a(e%/dengr%géﬂg sS(e%ceGd rom 22
14- ( 3- 1 sBPFYPERSTEF 1 i f | uor onet hyl - benzenesul f onyl
am no) - 4, 5, &) deery ahydr o- i ndazol 1-ylFacetic acid
et hyl est er j2) halogen; \

[ 420( 3- et hoxys) Bglf | uor omet hyl - benzenesul f onyl am no)

-4,5,6, 7-t etgyalpydr o- i ndazol - 1- yl]-acetic acid; 5
[ 4- (5- Br ono-Lrah BRxypadyy bbiihga Smssled, onyl ani no) - 4, 5
, 6, 7-tetr ahYGgIIE)v(v)e-r !::y@lgﬂél(r%%tfoﬂil%%dsfitut?d%?FO\;V& a@?,' d;

[ 4- (5- Brono cycl opentyl oxy-pyri di ne-3-sul fonyl am
i no)-4,5,6, 7P ‘%’l?"é\eﬂ{idr o-indazol -1- yll-acetic
aci d;

[ 4- (3-1sopropoxy-5-trifluoronethyl-benzenesul fonyl
am no)-4,5, 6, 74et rahydr o-i ndazol - 10 1-yll-acetic
aci d;

r{e{1r o\ A IT7r2 ~A~Ah!l Ara A 11Tiarns hamnmarnmaciil fAarnyvsi1Y vt vyl



{(R) - 02&&? et hanesul fonyl -5-trifluor g%;,m&mgenze
nesul'f onyﬁ)9 nmet hyl -am no] -4, 5, 6, 7-

tetrahydro-indazol -1-yl}-agelic acid ethyl ester;
{(R)-47[(3-net hanesgl fonyl-5-h-ifluoronethyl -benze
nesul f ony1) -§rer#igkmdni no] - 4, 5, 6, 7-

tetrahydro- if@egekandy:y1} - acetic acid; 5

[ (R -4-(3- et(hanesadokyany 1- 5-t ri f | uor onet hyl - benzene
§u| fo_nyl am ) iovtr Seidaikdkyt et rahydr oi ndazol - 1- y1Facet
| C saCl d et h g/@f' I%Ferocycloalkyl
[(R)-4-(3- E':%B nesul f. Qy a]kylgg(yt rifluoromethyl-benzene
A ISg| ;glnél 2'[nh)ﬂ ?@z@{ %ﬁylsulfanyltloewercyclo\él yIsuI any gazol 1- ylFacet
[ (R) - 4- ( 3- Cycl'BERERNEyTERY1- 5- t df | uor omet hyl - be
nzenesul f onylsHeenalyisufing logergycloglgyisulfinyl, or

t etor ahydr 0- i ndazdietetbeygdakgigitv. c aci d et hyl ester;
KR) - 4- ( 3- Et hanesudidsumyyi: iGvet dydidakysofoonet hyl - benzenes
ul fonél am no) ,g@,\,eﬁqe@ﬁozyclga@(;gu@gaydr oi ndazol - 1-ylFacet i
C aci (17

[(R)-4-(3- %%

enzenesul fo %
t e¥r ahydr o- i‘RHY£ETakye TF@Betl c acid; 15

{(R) - 4- [ ( 3- (PUyeordyeM; f | yor o- met hyI benzenesul f on
yl) - nmet hyl - am noKs5, 6, 7-
et r ahy dwterei Bakaz 0he-ol R/l R3 iag edidtyethardhad hyebdey thatés t er
(R - 4- [ §oBdebrtoRYihoSabdnan bt therbg dofiditingopaiet hy| - benzene
syl fonyl) 7 gt hyl -am no] -4, 5,6, 7-

lower alkylcarbonylamlno

Iomgrarkél ur;}esul fonyl 5-trifl uoromet hyl -b

trahydro-i ndazol-1-yl}-acetic acid ethyl ester;

t
{
te
{(R)-4- et hanesul finyl-5-trif| ororre Wee zen
esul fUBIFﬁjﬂc%teﬁ 8tP Te t ?ﬁerﬁn (%‘ is aartgn ni dlca es h 8
t et r SFPENGE i‘eﬁ'ﬁfﬁjzrbff’”“i’ﬂ'a {15 Sambereip ?'tEer Hﬁi‘bat't‘éetd RYAe"est er ;

{ ( R) bandfq(t3a ytrppam@©dH) Prishisiidedy beinp banded Fodipd Ry R2 (Eﬁﬁ)z en
esal foﬂ:jay:ﬂzg to n‘etnblgtﬁ RBYMRAOANG &) WheBQ i nitrogen, the nitrogen is not

t et r abyelr®eithdngl@aogen drrelobrecet i ¢ aci d;

{(R 4-[(3-Cyclopentyl sul fanyl-5-trifluoromethyl-be

| n zen %lﬁ %gs 'inQELYe%))tth&hMé terﬁ'n IiE aﬂ& RG] are bonded fo the ring contammg Q
su tutlon 0 a¥1yd1[08en| atom o aonlng c::larban éltoma%%;s Ito%e?a%{ trgat I%t hyl

{ (3&) iy RS egdepicied i BaHE Vl"gﬁﬁf”FWeaﬁ“ P9 7 2518 1981

_ benf@ﬁ'@§Bqu“@ﬁ§7i<)>f trr.?@qutlc IingdR P(@)ulalcontalmng Q) in place ofa .

4, 5, Bydpadnatomtiairanidothenvdsg pobanded p Ipt carbetajom algert bping

{( R) - 4-[ ( 3- et hanesul fonyl -5-tri fl uoronet hyl - benzen
esul fonyl) - net hyl -am no] -4, 5, 6, 7-
tetrahydro-indazol -1-yl)-acetic acid ethyl ester;
{(R)-4-[(3-Cycl opent anesul fonyl-5-trifl uoronethyl -
benzenesul f onyl ) - net hyl - am nok 30

N E 2 7 +aatrvrahbhvideasa 1 nAda=-Al 1 | harmrAat 1 ~ Aa~1 A A+ v/l



| 0 4 7-tetrahydro-indazol -1-0)-a 1.d;
((R foo{zol%g WY1 - p- (1- et hyl ene- propy1l) - g&%E%ZiOI %Jgrome
t hyl - benzenesul fonyll-amney 4,5,6,7
-tetrahydro-indazol -1-yl)-acetic acid ethyl ester
aR) - 4ubgtii@edpy Raer Ry pithdhg endepiprsiyy 3t REaE R #¢ tbr omet hyI

b enz enegdofisynyHddanetd e @rprratdm-

4,5,6, 7-tetrahydro-indazol -1-yl)-acetic acid ethyl

est erl.h!es%ﬁmdscated otherwise, the genus of formula | and any subgenera thereof

(( l?) ené)era[s%a‘]lr o% J%Lereg o%lerg R?EO(R)!eHnT&er ﬁdf(.g‘)%ﬁ%l’nﬁbmgrg)hyl -

benzene

S em %an scré%mlc%lxture réone embodlment of the
4,5, & SRl PRI oG |

[ 4- (@V%T'%y?ﬁfim%““f’?‘i@mﬁ?%‘ﬁ@ BES, pé‘?\"e“ace'l%fagyn lam
o) - 4SEpigle Faltg erEstaHYRTCLRS Pepigis2 B ine ff"°W‘991Tb9§??é¢ﬁ"k‘f‘“5b| d
et hy [fomagstfe the (R)-enantiomers of formula I:
[4-(3-ethynyl-5-trifluor oggt hyl Rbenzenesul fonyl am
no)-4,5,6, 7-tetrahydro-in al- 20 yfl-acetic

aci d; :
{(R)-4-[ et hyl - (3trif|uoro yI 5-trinethylsilan
yl - benzenesul f onyl ) - am nog+4, , 1=

t et rahydro-indazol - 1-y1) - acé'l |oéj aC| d ethyl ester;
{(R-4-[methyl-(3-trifl hy15tr|rrethyIS|Ian
benzenesul fonyl) - amNg%1 #. 6, 7-

yl -
t et rahydro-i ndazol - Loyl bacetic aci d;

{(R) -4-[(3-cycl opent y }=8H:Ni f | uor omet hyl - benzene- s
ul f onyl) - net hyl - am noc} 4 § t?-

t e¥r ahydr o- i ndazol - }él% dg L r|1yy ester
{(R)-4-[(3- (Y‘S'?‘c’ff'b%@ﬁtpy a‘fdr” afe aﬁoer"(?npefvh benzenesu
rfonyl)-nethyl -am no]-4,5,6,7-

tetr a‘raydmeoennbmﬂmfothe@mepmf)ds Bléasmyag arg ¢5)-gpantiomers or

{ (R) phempacaticaly@tcyrilabh sdits oriedterothaaviss depiciediethe Bilveingsul f on
y 1k- @Ebﬁéhyrlc'stﬁﬁﬂxﬂ%}mtﬂa 1 th6 (Sf-enaf@mers of formula I:

t etrahydro-indazol - 1-yl bacetic acid ethyl ester;
{(R -4-[(3-acetyl-5-trifluoromnethyl -benzene-sul fon
yl) - et hyl -am no] -4, 5, 6, 7-

t etrahydro-indazol - 1-yl}-acetic acid;, WO

2010/ 006939PCT/ EP2009/ 058468 - 26 -
((R-4-{[3-(1,1-difluoro-ethyl)-5-1rifl uoro-nethyl
- benzenesulfonyl ] - net hyl -am no) . -

4,5,6, 7-tetrahydro-indazol -1-yl)-acetic acid ethyl
ester, ((R)-413-(1, 1-d

i fluoro-ethyl)-5-trifluoro-nmethyl -benze nes

ut f onyll- net hyl - am nol 4, 5, 6, 7-t et rahydr o-i ndazol -1
-0)-acetic acid; 5

[4-(3-nitro-benzenesul fonyl am no)-4,5, 6, 7-tetrahyd
. ro-indazol-1-yl]-acetic acid ethyl ester;

NA49 arma »nAa hamnm—-2arma c1il £ Ayl A vl A E 2 7 +atv ahyv



WO 2010/ 006939PCT/ F, P2009/ 058468 - 27
{(R) - f‘F@? cyclopropyl 5- trlfluoronetﬁCTwmgﬁ?gne-s
ul fonyl) - net hyl -am nol -4, 5;6, 7-
t etrahydro-indazol - 1-yl}-acetic acid; and any
pharmaceutical ly accept ablg sal f2or ester thereof.
5 Anot her. enbodi nent of the ent invention is a
conmpound sel ected fromthe ko p consisting of:
24(R)-44(3,5-bis-trifluoronmethyl -benzenesul fony1l) -
net hyl - am no] - 4, 5, 6, 7- t et Rahygh pi ndazol - 1- 0} - 2- et
hyl - pr opi oni ¢ aC|d nmet hyl e'téw
2-{(R)-4-[(3,5-bis-triflmer "thyl-benzene-sulfony
1) - met hyl - ani no] - 4, 5, 6, Nz et rahydro- 10
- indazol -1-y1}-2- neth@l-p$$ Ironic acid; and

[ 4-(3- trltluoronethy1%6' nethyIS|IanerthynyI be
nzenesul f onyl am no) - 405, 6, (Fenantomer -
t et r ahydr o- i ndazob- r{]HW]ancawbs @fr&@preinoeetlmyl ester.
15 The conpounds of the present invention can be
pr epar @dhebgmbadimentiorpreseTt invemier is directed & a ceppitigrtyogprising
Pr GC eSS (fabdmicoydiiches) i he(g)-dnirésers earpeuntbseras e
pr ovicggdunt B idhR 1 exanpl es. General |y, conpounds. of
~formula | can be prepared according to the schenes
illustrat

2010/ 'bsﬁ’éb%%ﬁf’bé’ﬁ“tﬁ%’i 6“8%?6‘5&?4"8 A Rpeuns of prmula
|| al B FRETRER N PEPIRRE FL 2 & 6Sft 8 r‘““?ge”“ﬁ% °5“ﬁ’8 lib -
f ol SPHEHREPFPHLH A REMPYnds of 5 interest can

be prepared according to % R§. In this
process, a cyclization react invoIving

comercially avail abl e nmater
cycl ohexane- 1, 3-di one (Iv% eghyl hydr azi noacet at e

hydrochl oride (V), and N W ;

di met hoxynmet hyl - di net hyl - e (M), gives the
intermediate of fornulan I| ich is subsequently
treated with hydroxxjanln rochloride (VMII1) to
produce the oxinme |IX nﬁgund B is then

converted to the 10 ¢ rrespondi ng am no anal ogue

XL, whi Chneled vl WHBRESn Fd88 diihe@ Pralicushast fokrfuial. he
racenic m xture of its carbamate derivati ves XVa

t h e %eremodl Oﬁetﬁ %sent%nveg ngldFng% c@m;% ndm rn'(uQr

COIISI‘ é%% Hﬁmaﬁatlcﬂléa%:?ptalblfe alt§%sséerrsptheref)§$a sc%%gnus of fo hulal

m xt yheeing? reprepents Mg shorpelpyy t he first step outlined
in the Schene 1, the internediate VII can be
prepared by treating cycl ohexane-1, 3-dione (1V)

wi th an equi nol ar anount of ethyl hydrazi noacetate

hydrochl oride (V) in an inert solvent such as N, N
\ADY OSNT1ND NDNDCCO20DCT/ CDONNO NCOoOAC0 50



titanium (111) chloride (X), sodium

cyan(ﬂ%?% 639/3(9:Iri)de (X1), agd) anmoni um aé’(éxtmggtog/osf“ggl ).
The reaction can be carrigg.out at room
tenperature for several hours, under 15 an

at nosphere of an inert gasgsuchRas nitrogen or
argon (reference: Leeds, J.Pp<%¥ at, Synth. Comm
18 (1988) 777). The racem c i xfure of carbanates
XVa and XVb can be prepar ed@he condensati on of
the intermediate X1 wtRiberayl chloroformate
(XIV), in the 20 presence of |af inorgani c base
(such as sodi um carbonat &; di um bi car bonate, or
sodi um hydr oxi de) or anNg{{V Jc base (such as
triethylamne, diisopw op}l gt yl.am ne or .the like).
The reaction sol vent ckfnGrS' "a sfitabl e inert

sol vent such as tetralydrofuran, toluene, or

1, 4- di oxan¥"ERER oA 2GRS Gelppd QBViL Y f LB Loy o

'm xture of above solvent with water when an

I Nor gradne @nbbdrset thepresmgabentidiiiedireded dtthegpmpeigds @Brmula i

i Nist ioAdhbifadd@icahpactebieh sattor dters GerGif wire Rt h@yarogdnow y
allowed to warmup to roomtenperature during

S evenr@not&ﬁé“bgdime-gnl% pﬁe%nﬁ\)er%gﬁg &reJterd Qqﬂetc%anésCo@m c

ot ag8 SRR pE 8 SRRk E R Rhet Llof
(CH RR:PAK AS-H, Sum 20x250 mm) on a G | son

i N¥t runent . Hydr ogenol ysi s of each single
enantii apefiEr emdtimepttheXdigben ipventiprhgdipgiad érfiecorrPyeeif e of

t he 3dndiawer)phinBactli@lyczodeptadraisdi aags tirpaieheeh R gmetiyl.a
I[la or Ilbwith retained chirality can be

co PY%‘QAn&I@F ddbodihd’ tline%@sé?iuﬁveri\tign i§ Jﬂ@gﬁ@ kRResBunef of 10%
P I r01 ble r reof whereinn is 1.
Dot by R el 28 oy remtyesnnidi

pressure of h(}_/drogen, at roomtenperature for
seve"ANoedme e RS SHYEMPLS QFSWt%ﬁ'ie UL et hyl
acet dmevja | prsbdvpasesticallygecegiptipAis o7 eSIgE sppEw BN P S 8-
Al t enrreattieveribydimentie pheegnt invattier intiekted toghelrempoyndd df b can
beopr@f@n egharhaeundallyasdsprmeistlis or symhiieswercapparoash
S hOV\ﬁi}ldé:andgﬁlm BRh dher, 43 ib&_d&f OEEHS cogt-biM@SQat positions 3, 4, or
pr e d q mt Q&Et%"e)éanﬁe}?;gsit@%@gdh Q& wh_grg suett d’o%ﬁﬁe@ndm@d

i CQ S the nore preferable in this invention.
Reduction of the ketone VII to the hydroxyl
conpound XVII1 can be done enantiosel ectively by
10 using the chiral catalyst of formula XVI in the
presence of formc acid-triethylam ne azeotropes
(XVI1). The hydroxyl conpound XVIIIl is then
converted to its azido anal ogue )0C a and XXl b

it kANl mrAafArAamean fAar +hAa fFAarmmt o o~em ~f VYV A




Hydrogenation of each enantioner XXI apglrmpz)%{aspmto
gi ve e corresponding amne Ila or IIb wt
retained chirality can be;ganied out in the
presence of 10% pal | adi um on 15 carbon under 30

~ psi pressure of hydrogen, gat ;o tenperature for

1 hour, in an organic sol vefruch as et hyl
acetate, nethanol, or ethan i,/Schene 3 The key
internediate Il can be prepafed according to

Scheme 3, starting with tRe L&ternediate XVa
(synthesis shown in Schenme 1).0 Sodi um bor ohydri de
reduction gives the corrges di ng hydr oxyl
conmpound- XXl I'1. Mesyl at'?‘\lg t he al cohol XJ(111,

- 32 - followed by "*Deatﬁg{"t Wi th sodi um cyani de
(XXVI) generates the Wé "deriVative XXVII.
~Conversion of the cyafide XXVII to the nethyl
ester anal ogue XXVII1 can be done easily by

al colnoAngtisr embodigertosgpeasryt iprgitian ipfireckep| & s eeyapgynds of

car bamateg oopMahdcéuticff aoreptaplecaiposierelthdréof wheRe 821t RHn

of st he sk @EntyQéRctéddroh e gedrctneisipdrdi ng al cohol
XXI'l'l can be easily done with a hydri de-donor
re?gent sucI?” géLC)dihum Ibor ohydri deI in an ﬁl coh?: iC
sol vent suc S n I at the refl ux
t enper at ur et?% Wetr%hé)gﬁn%'ésnu? St'i‘u%%_ g}ggc%gﬁr’al hours. 10
Reaction of @ RSBy POy ST UGy grer ot
me®hanesul f ghiprergkdri de XXIV | eads to the
formation of5) bhealkegyl at e XXV. The reaction can be
carried out @) nwd lengy;esence of a base such as
pyridine, trdekdykeay ne, or. diisopropylethylam ne
in an inert (éngeyg}ngga,@th as 1, 4-di oxane,

di chl or omet [?@@?erv\g%m%@, &%Xﬂlﬁaﬁ%@l&ﬂfoﬂﬂ, Al a

t enperature | and room tenperature for
several hours.™"SK8PBIMET I Oh of the mesylate XXV
to the cyand'OH¥EIHFIRR2KRY | can be achi eved by
usi ng sodi uf'dgnarakfedfeyiapest assi um cyanide in a

pol ar sol vent) iswcdrkagmiak amet hyl sul f oxi de,

N,k di met hylfBpsweardigiey. or a m xture of ethanol and
water at a tenperature between 55 and 80C for 2 to

4 hOWa§0 he anIﬂ%a%tpMAnt iﬁ/%rntigr{is 3@9&1 Lolthe_(z:%mngs of
prepar e 9 h%a!ceuﬁ%%al }ft&%@alékﬁeﬁ@%é@o‘hﬁn %ER D3
cyano derivative P a sol ution of hydrogen
chl offedeereietierRasdP™ ¢ 9P 8SHet et fer at ure for 30
hours, or at a higher tenperature (reflux
tenperature) for a shorter period of tine. 25
Hydr ogenol ysis of the benzyl carbamate XXVII |
gives the key internediate I1l. The reaction can

ha A~rarvri and A1y 1 knv +haea mraceamecen ~nfF 1004 Al l Aad v1ima AN



such_as 1d 4-di oxane or tetrahydrofurap, at. room
terrpgf’zzfoﬁr“ggfor several hours. - 34 -

"N-net hyl ati on of conpoundss.) O0C to produce the
derivairves XXXI'l can be achieved by treating
conpounds X¥xapenh met hyl iodide (X0(1l) in the
presence of (powsesdlly do@sally Sbstthtectbs halrotrassi um

car bonat e o) isdiydsaka agibaRatsiutdd By Iger dkgier t - sol vent
such as tet pabhywdg@huran; acetonitrile or '
N, N-di et hy|for raiyl de, at 65C for 5 hours. 5

Hydr ol ysi s %I CO égodlnds )00(11 gives the conpounds
of interest of formila |b. The reaction can be
carried out "' #HE%resence of an aqueous

i nor gani ¢ b@&s'evestyeitrkery @8%di um hydr oxi de or

pot assi um.h{pdevexaloteuforyinovency¢lqalsyisuifoahoyent  such as
1,14- di oxane Obwdr eitdr@ippaiysdiionyan, at room
tenperature for several hours. 10 Schene 5

ConpRURS: drBodinth 8le$reht ifdnkidhlis dMcRYHD me Rbhouhd of | Nked
tot ognugchjrnhaé%ac ugclalpgccg rt"arblggjaqg-'or rs%éere%#mmg' in FLZ' aﬁ&‘l%g?1
can be regareaeacélord[in to _Scheme 5, by starting
Wit harﬁl']‘gef’%‘ F‘YiSF'?céedérﬂ‘btg?‘ir‘?’ﬂf"lnsdsri"gé" conpounds |
YIO(111 (prépaPEsd simlarly to )00( or XXXII) with
the al kyl afdotsodks! ool sybsttgechy Jao9¢he et her ) ( XXV,
fol ]l owed by(@HoWsawesata braibryiy edstied bOdwesalkg;

Conver si on @fowedmaatinds ) 00( 111 to conpounds XXXV
- can be achi gygad: §Moaoxg@ndrucl eophi li c substitution
reaction w , which is
V\gﬁ known {620“?%6@5&331 Iioﬁ+%gg§ Ar?[k%%?esgr%/rt , in the
-~ presence of a base such as sodi um hydri de or

pot a8 &t RaTITEH AE &eseptiverfnis fiyEd & 8‘¥ FERI"Edch as

N, N- @imiat dighefmapavicaty deseripdle satt & ATYETRAFAGMECHRERAMER 100
and ds0de@nficpity sdigsted hongile gqupeppEsgnaehder i cr onwave

i n§adi at i on)haken;2010/ 006939PC T/ EP2009/ 058468 -
35 - Hydr ol gRivwer M optRRRRURESe ) RicYergdnieS t he

COI’T’pOUﬂdS 0&) Igv@;aﬁ*&l@tﬁ&nylgiIdv(fepé’ymé‘kﬁsul*oﬁyl. The reaction
~can be carried out in the presence of an aqueous

| nor anithc bbas'e StHwCh aSt_SO Jn%@re@%gtg XLocrine u(r?c;sof

pot a5 &Pt Ry drEXi &N an i ner t. Sof Vent such_ as

t 89 r ARV BParmareutse!ly goooptablg PR AT tpreoiMgg R R2 and RS

t enpee indepandentyeiectd et tht 9y epngstinapf tdfiueemeylgower

R6- 13¢kHr aRBevneydbakyednill a XXXVI | a' F26-Sn(R') 3
W DA- Si | des XXXVI|le XXXVIIa- 10 Synthesis of the
conpounds of interest Id is illustrated in Schene
6. This process can give nore diversified
conmpounds of interest via transition netal (such
as palladium catalyzed coupling reactions such as

Cri=ii1l Aarniinl 1 A NAamsn: Aarni1inl 1 A/ C+r ll A



S cani ed out w thout the use of a mcr,
heat €8 1'€fP¥ér at ure such as 130C for a %\6&05%8
reaction time. Compounds XXX VII1 can al so be
prepared via Negi shi coupling reactions, which
invol ve the aryl halides XXXVl and the organozi nc
C onp ahladSer Xobfhdngthe passelt iavemibrokérboted ® twconpadnbedi um
cat alysiia 1 odfhingsaltitayy acdepeoleGats &l eytert Ber@f wherein at least one

l(alp 1(2 %Eﬁd?ﬁ%“nﬂ@r&%&let one) di pal | adi un(0)

tetrakis(tri hen hos e

( Pd( M@&%fm ?)néﬁn tLeg)reseanverq?r) %)(?r éﬁ % :5 nZS offR2
bi S( tf?m%@fﬁw"ﬁﬁ%ﬁm aﬁr@yteﬁlecsﬁlis 8r e8t %or wHerein one o or
( Ni CIRB(spibrmymety! ang fhg a1 § 3%?&@1’1”"%“6 group consisting of.

tri phenyl phosphi ne, .

1, & bi s(di pherydgghosphi no) et hane

- tds(tert - butylohPhRsRMAesBsiRedEy hadgs® SoNet i Nes

needed. The i)ﬁ%wcigﬂ& oF BRI AEbsGALN P BwPbity: 1 N A
sui tabl e soI%s%Qgra]?eug as -t et rahydr of ur an,
e,

- N, N-di net hyI acet yl di met hyl am ne, or
toluene at & PEHBSM%t ure between OC and refl ux

t elfper at ur e @Brerd&Pdt al hours (reference: Wot en,
A et al., J)omgreka®em Soc. 128 (2006) 4624). 20
Al t er nat i vel@®)jowdsajchakoyompl i Ng reactions of the
aryl hal i deso)odr XMisutehyt, Bwér Beioakyigam@tor N deri vati ves
XJ0(1/11a" al $QerBliibydiarakngs ) (XXVII1. The

r eﬂ)c th% %F\rér btoél rpénﬁﬁxal pLe\éenPnWeﬁtnbrﬂgdlrQ&gd to' thd c&r#b%ungé’@s ence

'[ I‘ I S ftgmn ﬁ zphTrma&%uﬁceaﬁ‘ a)%egtab? sals onae?tiers t(f:]ere rr\gh@éem one of R2 or
(sz(Ré%':sWar)d to position 3 when Q is carbon a dthe other is bonded to position 5 on
t et raﬂ(elﬂsﬁ(@frti"rp”ﬁ@nyl phosphi ne) pal | adi un(0)
(Pd(PPh3)4) in a suitable solvent such as 25

N, ¥ dhi amethdayrhob@hienend pibeent ibvehtioreindrectel jodhedtbrapeandesf O
hexanghiyilbphssRbatA Bcidpaii sal of cetpBéred WHein bat Resn
,room,gsggpg;;]@pobgne and 100C (reference: Sturino,

C F. eta]. Med. Chem 50 (2007) 794) .

be. dhﬁ%&ﬁ?erﬁ’%%%ﬁwgo SRk SRR cor
heXarsry I°E:Hh§1i”?°§fﬁ? »ef?se‘?biefa"s °f it HEehHYECBREE "B a
pal | addusi-cat al yst such as

tri s(di benzyl i deneacet one) di pal | adi un{0) ( Pd2( dba) 3
) in conbination with a phosphine such as

2- (di -t -butyl phosphi no) bi phenyl (P(t-Bu)2Ph2), or
di phenyl-7- WD 2010/ 006939PCT/ EP2009/ 058468
pyridyl phosphine (PPh2Py) and an inorganic base
such as potassium carbonate, or potassium

£l 1inarvr: AA im A nAal ayr eceAl viant cinlh A~



15 Hydr ol ysi s of conpounds XLI gives unds
|ﬁ"f°é?‘°% ’of formula le. The reacti %g&gzg‘}%%% '

carrl ed out in the presengg. of an aqueous

i norgani c base such as sodi um hydroxi de, or

pot agsangthar Ebdeirosxd thiprésent ipwantipriggirected ¢l RpEPIEPOBERh - as

1, 4- déneuaREhOhacku@tanedageokatfsaits aresters therepbwhich eprfier at ur e

for sewenak aRuEss RI2ODyiaatatié on of the sul fanyl

compounds XLI to the sulfinyl or sutfonyl

. an aS' qrgal'rl1(c?t er & Lbloélmenﬁﬁénprel‘s’g\.t @v%ﬂhrﬁé/ (@rgcteld §)| tf%gon%gun% dant

v ngg fc(rarI(SJrL‘_Iang)B\ %_%ﬁ:) accePta ?e sal{s .or ester? tgere \% Q?ng]mag
di chleBatames ﬁ’%fﬁ" ereit RS eaiviot %bf‘?‘fé@’ﬂeée'r(%? °f§?1°r5aﬁeous

sol utbpred 1 posilipp @ prsigfeereihgrdsroereptiePopiion f &upR ing Qetaing Q.

t errpenmrane:ebdnmzm o n@ hgdedery oom t enper ature for

semweral hours. 25 Hydrolysis of conpounds XLIII

gi ves, a;nbtﬁ'er SIRRUANESorRdnt ivBhter €&t ctdato the@bmpalnds ok f . The

I eathrAanna Igrapﬂanpﬁetﬁ@aﬁ)}’ écc%gab%léglts 'orrlastgrgﬁeraf RERE&)- of an

‘aqueoelﬁlasntlolmgor ('\aivﬂerelra'?’] (3 methyl n IS 1 §1§e oﬁﬁ@ Il\’{ﬂg J?!é(dgé tQ sﬂo% or

pot ass! um t C(yj nd atleastone o?

1, 4- &.aa%w@%srb°?d§waﬁyﬂ“r58? t*}? %{’ﬁ °°”5F'”9r ém

te}r?pé"i?aﬁ}r'sé”ﬂﬂﬂme@éver al hours. Alternatively,

conpounds I g and | h.can be prepared, according to

Sc henfea rre specGiosmp adinfeg thegresantinvigiondirirerten @d cwypound of

Subs trdrhut ke @Fomithtarods ks oe onpounds XLIV with

- comercially available sulfinic acid sodiumsalts
( V) -t rla ﬁdaz;rhe

B “ﬁgf e e %*h*%%‘agh

rret h)}P’ ?°et8|fi‘° ??hy' W& i nt er medi at es XLV d by
Rt RO AN S AR s o SR

i nt ecitd@itest e sul f onyl conpounds XLVI can be forned

Vi a @-eoppero-teipnasddiveeinahb a}’i%t&éwmr'féa?@*t1r\f&r??ef@fec'1 he

bronengdesidrvat i ve XLIV with et hanesul finic acid

sodi lﬂ(ﬁ)ﬁ(@k BS-triflloMdthy-bERRN s @G lainifd)4, 6 BNt lBydd atasibied -

out ﬁ]acggggc,cp&@%gtgce of catal ysts copper(l) iodide

and I'[ZM? Qlet n‘%? ﬁtrosolgnzenesuﬁésng\Lr;nnoi—m5 @7 E%}%Fo lrﬁé)zhl\f Iﬁ]éceéuc h

yrroll |ne or
1 4- GPOYYIFESRE a 15 tenperature of 150 C for
m Bute@>8 wa@ﬂ-b%%%%@@%ﬁé& TR el el VA aW°eat°'8I
J. Oetyyle®iem 70 (2005) 2696). Hydrol ysis of
conpounds XLVI gives the conpounds of interest of
formula | g. The reaction can be carried out in the
presence of an aqueous inorganic base such as WO
20101006939PCI | E1' 2009/ 058468 - 40 - sodi um
hydr oxi de or potassium hydroxide, in an inert
sol vent such as 14-di oxane or tetrahydrofuran, at

rAannrmm FArTAar atriras FAr ecnviar Al hAatlivr &~ N vt v/l A+ 1 AN



WD 2010/ 006939 -41 - Scheme 10 F

PCI | BB20YY7°058468 The preparation of ‘conpounds
lj-Imis shown in Schene 19. Starting with 5

conpounds L, which can be obtained as outlined in
ScherieE-8rome ﬁef'uefyrndtfm'm@w#mfﬂéﬁfﬁw)étﬁWé%faWYPm BERCe

f or neuladene atid @gitebtéty t he ol efins L with nethyl ene

di i oqi-@erofd-3-Huorabshzddésetoysmiad)as,6.( telrdnydrd-idatotwgdeely a
hydr qlLysiyssteaction. Hydrogenation of conpounds L.

f ol I I Ldes

corpade ﬁ%ﬁ*ﬁr&#’%ﬁ‘%@"ﬁyﬁ et
met hyf 'd TEE e xxxi foIIovved by hydr ol i yes

iSRS ReCSONE R S I A R

genenitcels attrdvierieer medi at es LI V Cycl opr opyl

der i ab-Bromss-thimoeaidingsutsbyiainaei o yetraveraindargy-the

i nioeratachcat\yBestdy Wi t h di azomet hane (LV), followed
by a?‘Rﬁls(ﬁ ﬂéthmﬁtﬁfﬂeryrﬁét@l bbrRaedulicAamino V3,6, 7-tetrahydro-

2010 gggqe?gg;ggg,leﬂgggg/ 058468 - 42 - c,ylc| opr opyl
O| e f I[4 9 E-Elg rélugﬁm%g%ﬂzrrg%uggg?r%l %g—ﬂlr 43%/ 7~ t%tra% lngzgoltl DI?

di et ﬁﬁﬁ‘cﬂ”fﬁ&thy(ﬁei ) in an inert sol vent _such as

t olSuéfieMetpanespighiRepasregtiapiamioy 4 et RANERE RT3l TEE at

a t eppatatestte bet ween 0 C and room tenperature for

S eV e ak-Metanty-Strifisreficgvyiopeeesufavame &4, 5.6Vtet@ydredndaggl-1-,

J. Af-ackiieds ethP@ser; 127 (2005) 5 12440). The final

COITD('[)(H)Q‘C{§5 bib- m&l@aﬂesgﬁnymaﬁz@he&ﬁdwylﬁrﬂrﬁo@llg@7 -tetrahydro-indazol-1-

bage yl?ﬁ&f'é'aé(dze%ﬁegé/ roI yS| s in the presence of an
aque ?CI nOJ’ ﬂeahdf bén enesu on é’n%rt% 9?6 ?t&ghsfdmm@égﬁ(}ﬁ%cggsor

pot a XI TR e T SOl Vent suc
1 4- d?‘b‘")&hé('ﬁé‘e or tet rahydr of ur an, room
t enpélBridf-eBi- E?“Ofgfe‘iﬁe(%ba'l‘zerﬁﬁ{i%'am"fb“ ordererdirzgt-
t he oledrionisacld mety! ésfve cor r espondi ng sat ur at ed
i ndse e s-eebrss-thiflidrdmethiyl @eriagnekiutig gandnb HE®, 7edrahyiyeindazol-
carr inggaceldbeid: N t he presence of 10% pal | adi um on

car befys 5‘59%'?0 b YerRSiforRbSRR4E €7-BHfan AN Ha DB -4cBic Acid;
sol v 4r}£ 4- Bnq-ﬁ;oro benzen%%xh%ﬂ%luno -@é g'"y tra%gtlrﬁgzglﬂ yﬁ)gcetlc acid;

rTrﬁteh#FHéi’ > Bh8E 'H‘%ﬁ“g'qg'kze'be%“%“t%'am'”%% Shs %"m '“Qaz"'q
ba¥eYt#t4P§>ed hydrolysis in the presence of an
aque ddsMetnb}-temerzersabeeyiatost Yy -sheEarah! MR B xi de
or peti@assi um hydroxide, in an inert solvent such
as 1,4- dioxane or tetrahydrofuran, at room
tenperature for several hours. N-nethylation of
conmpound LIl with nethyl iodide (XXXI) can be
achieved in the presence of a weak base such as
pot assi um car bonate or sodi um carbonate, in an 20

T marf cnl viermt c1inh Aac NN A vt v/l F A AA



- 43 - dichloride bis(benzonitrile) i nt
such 88" ¢’ ¢RI or onet hane, di et hyl et he chﬂg@)ﬂs}(&
tetrahydrofuran, or the myture of thereof at a
t enmperature between OC and roomtenperature for
s everla.5Ringing behreagsaioptipgiae)-4SE & iptanydr indexol-ayl-aggfic acid,
Bi 0o0ri4y(3-Bdma5-rilhengthylbnfe 2806 ) arGRHED.6. 7-tiahydiqdndazol-1-
hydr ghysicsc@f the prepared cyclopropyl conpound
gi Ve {sRRmes fiolBbnz&RARANGFS)-4 57 -1elRBdrs-BREH -Alcdtian
be cqried out in the presence of an aqueous

ng?;gf {2 Bl(':ombg nga/? %ﬁz@ne%afonypmmol)l Amé ? ?[/tgtéag)&t})ceﬂﬁ%zglg V'C ?_lcetlc
1, 4- d’Fi‘Jxane or tetrahydrofuran, room

t errpé‘i’(ﬁ?@ﬁ‘@31“%‘Pr°f§%h\)’éﬁeazle”eﬁ‘8ﬂ‘V'%’“‘”0)5“(:%7#%“‘"‘&3’1!“ Rz’ LI X
FF .onfl-a@tick@:n Synt hesi s of the acetyl ene

- deni yaEBweo-oEhiostpyridde-BHgonklamitos4. 4.6, Hets bydaingsdol 1 -ml-

" Schengetidabia; For mati on of conpound I n can be

achi Q()Qgﬂ(g, Wthﬁy Mgﬂlﬁéﬂll H‘eﬁze&%blénng) 4, ﬁaictétia%ro
bet we Zol 1hﬁ cte)rcggp derivative LVI an

f°ac LV |
A R AT P
r efoveica8nd subsequent ester 15 hydro_ sis. In
the fi4- ?M?th@@se'iwnsblfen¥en?ssif°@/éan@ﬁé B 7tefrgpergingerel ndagelt e
LVI | lacican be generated by a coupling reaction
bet wesnvthay-afiibrobdtigyHettencabsmgaiiagh, 1.6/ tet@nydro-indazol-1-
tri mgf-hydcsid anyl acetyl ene (LVI1) in the presence

szoa [(ny Eg‘gﬂs H%aﬁ@sﬁlﬂ:"my %zeﬁéégijany@fﬁmog@S 8,7- tetrahydro -indazol-1-
tetralstr({p enyl phosphi ne) pal | um(0), or

AR R 5???%?%@0“9820' T

coppéffl) catal yst such as copper(l) iodide. The
r eact3i[(8h4 -(@.afis-tvoromethy- @dzemawﬁorivlﬁnim%&%F@@éﬁ@é*d@f“a
base yspighniagid ri et hyl am ne, or

di i sqrraRWIRkMkABIhIenkaesadny) Refl-ansB]- AEBTtetShyeh as
t et r 3y angh leRBeia Gy ds@k uene at 80 C for about 20

m n Ut{(ﬁﬁ [H O f Q?\uo% t%\q@e}{é%ulﬂox%r) %gtw:nglal G%trgﬁ%rg K.

zol11 1 cetlcal ethyl enoval of
group ound LVII| to give

I's
R A AR R R
achi ereuruisierny’-Piorels sias Pi'tior i de or
tetrabutyl ammoni um fluoride in a suitable sol vent
such as water, tetrahydrofuran,
N, N- di net hyl for mam de, di nmet hyl sul foxi de,
nmet hanol , or mi xtures thereof, at roomtenperature
for several 10 hours. Altematively, a base such as
potassi um carbonate or potassi um hydroxi de can be

rtend fAar +ha + vi1i vt v/l a1 1 Aanrnvel NrEAILIN ¥ Ay s al Th A



Conv f conpound LX to its peralkylalgg,
deri \%2%13\203693 Xl can be achieved with net h§| i Oasl de

(XXXhila the presence of an. excess anount of a
strong base such as sodi um hydride in an inert
sol veft-4-#Reamegdug IRpzenerEe Wy TF Y iRl ¢ &, etrahydro-

t et r atvgdkiaf-aretrrciosthydisehl or omet hane for sever al
hour sRr)-Bi(FHGhodl e EeDii-bed BB aanvHmbi-angiolXess. & he
CONP Ay indd-414-r- R8sk adfetrfiesiul a | 0. The reaction

c ar% Q@?)-E’ ﬁgf{ d tﬁéﬂno Qé”zen!es@lfoh)henemfl Esi W@G ﬂttatraﬁﬁro%%gu S
i norgani g @eﬁa e§uch as sodi um hydrOX| de or ‘

EOZ dqRe)-A)f([éSr?eCy 8? blttyé?engﬁeylg‘?nd?meth amxno QS S\G%etrahyatlil %g]azo S

t errpéryﬁ?‘i‘j?cé’c"f gwegleveral hours. 10 Scherre 13

Co np Guirtis1@ gRisaiderdmgthd-prnzapesuiiRphimedemingb b % dPRY 9o
Sc ve rrglazbi3 -y-ibepnic enpetividsteaf 13 interest | p can be
achi ewed3\sioa-rAucdirkty-Eneteylidnygned @bmeans,b hetrdyieno
deri vathmenbXidac@nd the appropriate vinyl-stannane
deri \{(%Fi{ydfeﬂronioglcllllé?y\gegzepegulfgxﬂl) %éﬁyegmlnlaw 69't<¥r§ﬂy§ro

reacti.on. nversion of the ketone LXI V to the
indaz I1 l acetlc aci
corres emdlfluorl e

i Bl L U i R R S
souré%@hydrwiﬁ’-% Y gt t he et hyl ester LXVI

af f ord@sa- @fﬂrqg@gfﬂ@rq-bqnzenemnyl) methyl-amino]-4,5,6,7-tetrahydro-
2010/fa86939REk/E&P2009/ 058468 - 46 - The ketone

LXI V i&paclpondsliin@ieethybyensensstifohyl)- etiOamHoj48p,7¢ eact i on
of 0t RS- hESRANdRg.r ono derivative LXIT with
g %rd,b%ﬁg be}ak{r\{ Lmﬁ,ﬁ ARARDENSLE, %M@ftahm iRkgh. as

tr|b t|n and en aC|

hydr &Y §F&°&%% drochlorlc acid at ro

terrpé(fR (e '6b”?’bbe@e'P66Lf‘f°"3'bmﬁ’i'yh"m”8]§‘ %°d tefg"yﬂ%maé"'l n
wat er-vbecelfgadid:xt ure of water and 5 tetrahydrofuran.
St 1s| BeRpE@BISisrucsamrthiveenehoerefonl-methaTokSBiicieranfiroa
pal | adézmygabphiy sde; such as

t et 1 aib-shdcy-4 m&ai(étr@ltﬂ)@r&mbLﬁ&ﬁ/larﬁ@u,%ﬁ-t&ﬁﬁﬁﬂ)-indazol-1-

( Pd( aFglg‘t)cé()ld eth estgrl 1

' bl S( 24;:;5 engd hos&lndme Qlulf nﬁlgrggo%?g% met?apyd% Ez@lhlyffldl UIT(

ert "solvent” suc

PEFSACE BPhaEiT de toluene di oxane
ac et éfHP BPPY-Govetoetiit RTse G PulpTigFiRRyf 5 & feigphydro-indazol1-
t enperzttaped digesteen 80 and 150C for 1 to 18 hours
under an argon 10 atnosphere. Alternatively, the
reaction can be carried out in the presence of a
pal | adi um cat al yst
tris(di benzyli deneacet one)di pal | adi un(0)
(Pd2(dba)3), and the ligand tnphenyl arsine

{f DhDO AN Lh/AvAal vietl o Af A~AAarmémnmamsiinAd L' VIV, A6 yvine + IhA



Compqunds 1r and I's can be synthesize
illustrated in Scheme 14. The aniline
intermedi ate LXI X can be generated by treating
conpound Xl Il with 3- nitrobenzensul fonyl chloride
( LXVIH-B-isofreppiy Gidepromgthy-esaseasiigniaifo)--h &7-Rrrmes-gi8lup

t 0o t helewsicagsgorediemg am ne group. Sutfonyl ation of
t he an@leinexes-tibXmettyolehzenwedoniaymidoy4l, 6l tytebysro-dfiazt-e
est eryeR3uges the conpound of interest Ir.

Al tenpk e 85k aho) £ 05REH }
f ol I %%g}ég'%/get?/&f%hym su”grpl?oroéls t he E%Rpoun& yI(])f

i nterest Is, 10 Sul fonylafion o
e e R A L T
(LXVMI§estegegi ve the sul fonani de LXVI | can be
easi 4GaeromphbirddeanetysienggnasdPiyenizo)-hef TRy Rindaze-
somedngacsikiatied in the art. For exanple, the

reac t{@fepﬂ{(:ﬁ;al&o-bﬁmﬁaérfzénesﬂiIf(ﬁjclbtmeihtjkart‘nihtﬂ%,@ﬂi,’@iﬁt&ﬁ;@@—irﬁizola
base 154aiasy dibi&khy! ami ne, pyridine, or

di ”Et(ﬂ}q-[i(spc)%rh gtﬂlopﬁént}ﬂxy raénzeﬁe[s%yr‘ﬁethyl hi4Sirt abl e

i nert or onet hane,
acet SHFPYT l”%m' iyfcﬁ'cac'dElhéeStor t et r ahydr of uran and

m %t GRS GRS Ry Pryi‘f’&ﬁ?f‘éf PV RO P 16

hour $etratmesetiiéeeq- - aé?t'ch*i’éthHPst*?’o conpound LXVIII to

t he d6r4ERpondisngoranyipyidinetEguiopditrietng-amingi-46.Gaiptraygro-
done indg&bingi-aeichadsnyweett known to soneone skill ed
int IZ‘(Q @{fSt&onE@Rtet@K@Hﬁ%&r4 yioX¥byridine-3-sulfonyl]-methyl-amino}-
2%0/4@@6%%ma;?ozp@%g§§@@ﬁy. =8 - zinc reduction
can E(E){[K&Q IorX—? cyclopermﬁoaf ge%kés&%nyB %Qﬁypé’# nlo])ﬁ 5'6%’ carri ed

out y using acetic aC|d

hydr GEAPSY T‘?Zoél:?"}c?"et'ﬁ?c' anmoni um chl ori de in

suUi t ABIEEFMgERCORRPY S-SRy BTy aé‘t“ﬂéﬁ817

t et r &ghddrohdprahy-apie @99 or m xtures thereof, at a
t EZTpQ(RB.Q-[(SI‘B@nb@ﬁsmwwpﬂ@ﬂﬁi-ﬂlfppﬂm&mﬂ-ﬁ@in0&41@16,T-@fahxdw-

t enpesabiuygaefcatidie 5 sol vent used for several

hour %(R)-J:{nglroQM‘BnQraﬁyhﬁ pyrahiBloff- Qﬁ&gufs@foﬁﬁm&lﬂ%nﬁB}GD 1
of thisg 7%@511 500, PHLADKA T on Of the ami ne
corrp?(g)ess {nﬁ anesvvllonyIStrrf%orameme lénze%s%fonylg-\rrlpgésd]e (LXX)

r ovi onam de.
Wﬂrfﬂtr?f‘%‘?r%'”‘&‘f"’fﬂlaée“ WPBAETR de I eads to the final
10 c8Rfdmehapgsuiopt-Bifvgremety-bergrne-syiRyBRIYH>EAan be
car r iegghydiuindapahl-yikrestiprcdsence of an aqueous
i norgani c base such as sodi um hydr oxi de or
pot assi um hydroxi de, in an inert solvent such as
1, 4-di oxane or tetrahydrofuran, at room
tenperature for several hours. In the sane
fashi on, acetylation of the am ne conpound LXI X

wwa +hh Aa~Aat /] ~hl Ari Aa 1 © 7YY\ Aarm ha Aarvi ad ALt
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The reac n of cycl opropyl boroni c aci | 1)
wth %’501&086%% LXXI'l (which can be prepgTrfE()Ja(Xk?sgi68

according to schene 4) to.,gi ve conpound It can be
easily carried out under Suzuki coupling :
condi {tR-blfgneihpnesiey!Srduasmmetey-eihzeassyiany) aebanie o 'y st -
such tershydr®ingzad!-l-gichcetirpaicél! astes, :
[ 1, 1.¢Rpi-glnabinphanyyiphespireno)dendoeenadi-alroprsepal |
adi ungidildro-6 2 M@}(&@Ql@gad) or

t etSr g%hﬁ Q Ltﬁdn&hiﬁiw 5 Rhﬁy%ﬂmyfb%z@élﬂf&%m 6,7- tetrahydro—

(Pd( |ndazol1 écehcacu ethyl hosp I ne Igan SUC
trlc cl ohex

triphen hi ne). and
A baéas%%gtn Ot e e aLeee! gl
phos gHge'd YiagarutityefBonat e, or sodi um hydr oxi de,
in arKRlﬁéﬁtcb@oﬂar\petﬂfwnv'%rtrﬂhprca@thwbwemsH*i@rumwmf)é|5ﬁr&m de,
di e tdrgtyordibdagiil-flexdtdeid ehpbtrene, et hanol ,

t et r aRyds-efhdassaidnyi-BvatiLRIomary-i¥h 2 kebUr@Garkitd g, !B@?f tetrafiidro-a
t enperabuLeacBetieen 130 and 180C for 15 to 30

m nutes, Ander. m.S L[gc&‘{)(%‘{rﬁudrdf fﬁﬂbe%ehé%mﬁ waRhgaBELvely,
t he rte%a}%%om&gﬁ)fg@aagcac%rrl ed out . W t hout the use of

a mcr ecreased tenperature such as 130
C PoiReHPwger i axetivair ey atRrandd->al | ace,

D. J letrghydsg-indazoriathregdiesfidGiny! esert 43 (2002) 6987). 20
Sc he f8)-41@-Ethylsuifany-Soifigpemeitl-eehzenesu@nd srsthy-amicahs. G

pr epatraghracanrtijagett adcenese 16. In this sequence,
25 1 qrympic@shesdingt Henubomayibyizated iyl ki) ¥ 86,7-S
d'zfof‘?elir% mﬁdé m Q@étlc&fde E!s%ge 4 Only in WO
2010/(Q)-4 8 etganesu Pg ] dfp grérge%gl%%gqug@otnyl)tﬂ%yl%E’n%{{]—gI.SEl 9.

mat e a
N NEfWP’dé“['”dB??’ 1o>1” aﬁ%@% with methyl iodide (X0a)

gi ve SR RE P e e tf‘f@"r‘l’@eﬁﬂlbﬁ‘g’ﬂngﬂ"@ﬂy DFETHYTN%E st er
LXXV45W@V@ngpsfldsmbﬁ‘}iéwcﬁP‘@d?f@és conpound lu. 5
N-25re (R @ticiomrntgduifankie-riteicthetoyd tpeensrd fohydely!-broino)-
pr odue e7i-hdydN-iimeilohylnatsachcaet hyl ester LXXV can be
achi gp QC[I(S—QManEsruﬁJﬂ}I b BLiofomeinth-én2bh s dorly b L arndis@6-

éf)(i(;( anbdb-ildlS Df,88050 ol es@e,weak base such a5

i ner ?E)I E?}:éc?'?e'lgtanesﬂfe rgpér i\?s ?\ﬁm(fywﬁe%rﬁenﬁ?ﬂ%n%ieth)& ammoﬁ'l
acBt bRP FEThErdEe AR P %ﬂ‘fr at 65 C for

s ev e KRH-Mrsuiri%(Prorene-pisrts)-§ &fuaromsthyioprengsfaayl-apinoy/
gi ves$5.8.hetrabomigenal ybacetiqrcid ptseste u.  The reacti on
can be carried out in the presence of an aqueous
i norgani ¢ base such as sodi um hydroxi de or

pot assi um hydroxi de, in an inert solvent such as
1, 4-di oxane or tetrahydrofuran, at room
tenperature for several hours. 15 EXAMPLES

Al + hanilnnhh ArAart at m Aavarmrnml arvy AarndaAad b & Ar A



- was C

Chi r al separ ation was perfornmed by Preparati ve
HPLC. Y Br'€B%7at i ve HPLC was performed dsihg an

Agi l ent 1200 HPLC with a Chiral pak(r) 1A (5 pm
20 k 250 mm 20 colum and a Chiral pak(r)AS-H (5
pat 2@4MEB¥rpetyairapena-2isgiomy)-b-rityererBlyiderizenehvifandl
Technoinogi 565 -1¢raiyiroradaz-0yi)-ackit ekid el bster;eact i ons

i NV Ol M{RMG{MRINY £33 @EbShel ol sMiRny) BB BBRIWGhyWR FBneR @6 IRdrme)d
undery sy ttBQhb-indazol1 yl)?’erEB§@J&@Fn§hyl &eagents were used

as JeLedy, Eéjc)bJSp mn G.h% 'g &F g\“ﬁ"@%&éﬁ%
ot her D
| N.I.Eé}gé%% nTrg mda l1 aorogtomc a0d ef y%é\

((R) -ARxtiMsBARE> reethr FOBTF éﬁg}fmy'ef Tiefeegy-oanzepesyioatl ¢
acid a@tnp}ylp Gg@ptré*g@elpdafo_t&é))proalﬁr@p acid methyl ester; :

- ((S) “ery-pif-atreredui&yiG-trifludragethdbapebnesuionyttagiol-anino)Al5)e.7ac et
i C1oacétehy@b-ydzo-1-gede@ic adgl 1b) WO
2010/{@5{%&%&@“@9@@&/@5 %myrbaaemsulfonyl) -methyl-amino]-

gfl 3’&% 644t§ar§dn7 Astd-alvilioadandazol - 1-y1) - aceti caci 4e

cycI %ﬁgx{g\‘ﬂg&yl%(péop%zpezsulfor(:l%gtnguoromethlgzinzenesurf nyl)- amlnf\l N 5
di met R FEPMRTER 669" was added et hyl

hydr 47 Wa%%@é%@tfﬁ'wwe R ey e grey-oargpesyipnily |
The eeng 5 61itehidhydradpdezovad)-asti 4cided for 5 mi nut es

bef oBe&RpEMkti-BPrapéne disuretyoxiumebdtyitbettbretidoyllamnol ne
(53. 9,587t EdardiRaako)-1-y) PRgorieaigt i on m Xt ure was

di Vi dedh-4-tdcopbhtatéstom5-WbeRetWRERerBLRh B thelnil-adinol-
méBrQ‘é’%V%trQnEdm]nﬁ)onoﬁ |}$Fop.3mJQcE‘Ut es. After cooling to

r oom g( )@{ﬁl?t éz dﬁeﬁ%] proP'ane gb quon?I?S ~trifl oafgn;[e hg benzen?sul%]pﬁ t he

ncen

N, I\I—d’i“ﬁ%ﬁﬁ\??f%ﬁ“}‘dﬁf’d’?ﬂaﬁg V')\RE’P%’}‘C" 'dZOO nL)- was added,
and {Re-G-ePrriagiieRmRhPHtme-HToR-areohas 7 Erahyiect ed
Wi t hinddzbiy ivil-areto et edyle@00 nl x 3). The organic

| 22y e ((B)- M1 enelPBibIbed)- &tms—hﬁsdwymﬁzémeémrohwmné]@@@ 7)),

dri egryRd-ndafi-pmsidckahpednd concentrated in
.vacugR)uqs affeqn gl,cuapgf; %uamemylwmzéa@suw aRhdeg6lzi N a
fr| % &’ochZOQ }1 acek %ldresulu ng yel |l ow preci plta';e
, r to

-3- lsopropy -5 trlﬂuoron\%athyl benzenesutffonylg) |no§ 4ﬁe7utetrahydro %Eagg 1-
(430 0%103"‘21": griggthy €495t r ahydr o- i ndazol - 1-y1) - aceti c
aci di4étpaplopyeSiuprorepg-bgnzeBYUgnyiasing-4 6.5 Gigirabydipdndedos
1H NMR-s4i68MHz, CDCI3) 6 ppm 7.92 (s, 1 H), 4.89

(s, 2 H, 4.26 (m 2 H), 2.80 (t, J = 6.4 Hz, 2
H, 2.51 (t, J =6.4 H, 2 H, 2.20 (t, J = 6.4
"Hz, 2 H), 1.31 (t, J =7.2 Hz, 3 H. Mscalcd. for

C11H14N203 222, obsd. (ESI
(4- Hydroxyi m no-4,5,6, 7-t
[

At i A~ AaAar~i1 A AF vyl et Aar

) (Mr1l). 223. 20
rahydro-i ndazol -1-y1)-a

t
et
v\ N AL \ AN



10 without further purification. The above

sol i &' Contal ned a pair of isonmers in fﬁmimwisms tio
as determ ned by 1HNVR Fok_the nmjor isoner, 1H
NVR (400MHz, CDCI3) ppm 8.29 (s, 1 H), 4.89 (s, 2
H) , 4(%[(369@9ropzl-q-tv’flyorgr_]emg-bgrtzgne@ﬁo&yl)@emyl-pqzir,xo]—«gs,q,.b-, 2.58
(t, Jet@hydro-lrltazol-2-ylficetic cidleBryiedter; J = 6.4 Hz, 2 [-1),

1. 31 {(Ri4{dsoprophi-s2rifotiomedyliBnzenbdbiot@inGHyi-afit4,5,6,7-
CL11-dA508A%- AR fracBsgl (ES14) [(M+Eln: 238. 15
(4 AIR ?P[(Bl}soé'bp@ny?S Jm%&%ﬁix er!egbgcﬁl% QILeth;]n a%lgfc)]—4 gg?t ic

aci d sol ution ’
(4- htegrahdé(romazo g g'c ¥ thfl(?';stte dro i ndazol - 1- y1 -a

cet | é<Réfc{f"8thyé?ﬁwet@s°¥°€Pf°’(yi%?ﬂ“ﬁ‘@ ety-asererRiey e um
cyandiBér Syt v sz rigcstgecd e &9mol ), and 20 ,
amo tRAMelneB &t reethyByd®pigpy)-F-riuormesty)benzeanepmtienbisamipbl- ( 10
mLo \uaS,7ataedo-bdatornyiaati dcla) ) chl ori de (0.99 ni,
20% \R)-4-{RetiyBs BlmethHefdBropiBlidiuctbinpbet Rnes JiBGT-5@RE T | ON
M Xt Y@ 7 WeShydrb-InbL89.- yl%cet’&gcgfgthgllggmer ature for 2

hOUI’ RJJ q&g{ ethyDCéc d:glgpy&ﬁ?%luorog%@?ﬁ;enes&f d’1yl mett‘gFam{nl 5N o f

conceﬁlﬁzéﬁaé'&dr AeshePd S ed anmoni um

c hP o (R (g vpycioprppyl S-trfjyorpinethvirbearepeadfpnvi-peiy-amin®t ur e
was fepiErairanaoht-degdic aidpad of Celite (r) (a-

di at ow-teni-b-rituernmétivarmiddesdiichylivhime .56, Gtettanyiro)indaenid -

was heighewt: bd ethiiedidror omet hane (30 nL). The separat ed

aqueQUSethyAY. SRRt Akt Mshydhitds, 516 £LAfsRIRIDane -
(229 g}m&,c;gd The conbi ned organl c Iayers wer e

lg)-4v[mmetthdl (? {rlhuorom%thyP? trnae)th’ylsnfj r\w)/‘ benzenefu oné??mlno dlrQG 7-

sulf 1

4- am® ’i?S’YP'qS”dGm'f et e gaﬁt‘%esiteﬁdazol 1-y1)-acetic
aci d{(%ﬁrpqthy@%—tn@ﬁrm(@fy& fgpthyigigugberrgneauiieiyisaigist 5 O\iD
2010/008938PCTHHREOIOBH058468 - 54 - |ight brown
oi2b . {(AHHOMRoteAD B Milzoromebid HienGsufiipmbthyl 8mitg-4,5,4,7-H) |
5 34te(r£1ydr02ndﬁﬂol.—1 v-a8c 4cRbthyesd);, 4.34 (m 2 H), 2.70

-C O] Ll Ze u m minol* t ’ ‘]
Fftka oforeBbic JO"F%Y' f’el‘f (9)% h(é%)iH%ng NZ02 25;% (

oE-15 y} %
Ob d{(@ﬁ § ace 15tr uoromegéggqézleng-sulfonyl) m%hylbam?\o]AéStﬁ.l] ahy dro-i

( carbon
((i%lzBVaW W?m'eﬂcy Predc %EF[BV' ®hyl ester (Xva) and

( ( S) UA=#BEpeeySoiycemehyhs rRerPYfeydTeEYRmpoltéBahydr oi n

daz oletratydppidamciet-eeticeeid et hyl ester (Xvb) To a

sol ution of

(4-am no-4,5, 6, 7-tetrahydro-i ndazol -1-yl)-acetic

acid ethyl ester (60 10 ng, 0.27 mmol) in 5%

sodi um car bonate (0.57 mL) and 1, 4-di oxane (1 L)

was added benzyl chl oroformate (58 pL, 0.40 mmol)

at N ThhAa rasc~crt i Arn wame Al l AawvvnAdA £+ A wamrrm 2+ A ¥ AP




t et ra@g&lg 9693|Qndazol 1-yl bacefic acid et g%mogmssg“gs
whi ch %4 capabl e of being crystallize

((R) 4- Anrino. 4,5, 6, 7-t et rahydr o-i ndazol - 1-y1) - acet i
c acid ethyl ester (1l1a) 50 A solution of

(( R) -(@®-b . {Hitysry-ett o diifiyproamneiny Gengengsuignyi-metast-praiiey dr o- |
ndaz ol56T-eprdnydran@td-Gyecdtclaceteiny bsteest er (357 ng, 1.0
num )(R-agRt, haneb-tNa S-ryse e gaBekeZaitbnyl ety-AR0s-

pal | adicyraEAdabRNyfAQ: &4) under atnospheric

pr %S %&J (5 ﬁltrc?gen{e%gmngllgrﬁpo?—ﬁ % Pt%:t?ah)td nd§zolhghj£c§ﬂc agJ.'e%\yl

reaction mxture was tered through

of C&ffte (diatonite 10f||ter Theflltrate vvas
col | étEaa-arec TP e d '7'h YO PeRseH 453t HPd
((R) =¥ gsiErno-

4, 5, G-Fatcabmiatppurwsiimgenio)4 46 §diphyde itize- aliceic edchy |
estoerethfi 22t Ny, 99% as a light yellow oil. M

cal coh3hRafioldsddNBiRenydrm)-056 tretrabfaReibiy ] acdi24.
((S) 4z no4, 5,6, 7-tetrahydro- |ndazol 1l-yl)-acetic

aci d h 11b) 15 A
( ( S) [4%5 thLanesulﬁnyEmé %& %en? sulfoll;K/ |r(|§> Aly én (:I(Sj'/‘a)‘tgt(r)aﬁ)}cdrf lndafB)H
i ¢ adieBer{AMEYer (357 my, 1.0 mmol) in et hanol
vals HyRimetrerrdbRamBY Rz OPER o4 Hﬁtjahﬂﬁd@?m”
at nogpdselicped pressure at roomtenperature for 3
hour $R)-4Tinehy-@awblidon-yisitkitanmethwaeszehdsetianyf)-erhibab4. £&l7-

t hr oughhydo-pdaeh-0f- Loedctdie (diatomite filter). The
filtraias rOMJtr@%d),s Aoy SARG &Ry eRl-1 N

Vaz% u%mn]:lo(?—df QE dro-indazol-1- yI )-acetic acid;

( ( ) ({:( )af’:}g}[D me]hqém%u}o% tr%lto??ﬁtpﬁ pe\ézegeg%onyg %é% arTiIHOIéll:lS)G -Ac et

ic a

C11HErwaseszobbd 2. (ES1) [ ( M) | 224, O
2010/ BHEE IS DETIEFrRHTe R EEE S HgY)-Mpfay- ERtdsTT zed
ac c oketahwrp-idazoSett@mtc #id; The det ai | ed experi nent al
pr26 C gidsity@Spropy-e-rill @ s G éthybecketdalifayaminc)-4,5,6,7-tetrahydro-indazol-
((S) 14rdMdexy4, 5, 6, 7-tel rahydro-indazol -1-y1) - ace
tic ?Qé lqetl%ltﬁ)ﬁhor%th@rber(z%wukdn)lan%45\> G-EQet@hy§"B |n5arzc§'-ﬁ1

?O|U -acejic d

(&% 'ﬁ%?%:peé'gP&?‘“"("T%p%ger"z%”%@fd Rt s o

acl dre-étreiariche azeot ropes (nol ar fractl on of

t ri ef(RyH@EmichroryG-rPgHmethvtBenpang-sujgay)-redeincl-4.5.6.7-

chl ofemanjdoliBiaZdBi)viHRkcfipact okttseeses ul f ony1) - 1, 2-

di phenyl et hanedi am ne] (nesityl ene)rutheniun(1l)
(1.869, 3.0 mmol ). The reaction 10 m xture was
stirred at roomtenperature for 3 hours and then
at 45C for 2.5 hours with occasional venting.
After cooling to roomtenperature, 1N hydrochloric

a1 A T EN AN wvame AadAAA £ All AivnnAd Ky AvdE rarmrtd 1 AN



A oven dried flask was charged with P CT/EP2009/055:4

((S) - MHY8Pdxy- 4,5, 6, 7- tetrahydro i Nndazor 1=y 1) -
acetic acid ethyl ester (14.3 g, 63.8 mol),
phosphorazidic acid di phenyl ester (DPPA) (15.1
mL, ZAG-A{(Gavedeipeysiidiuereiejialienzenesdbryiemahy(a®d-4#i8y- - The
m Xt Ust@hydasddol-capdcaidadand6 C i n an i ce bath.

1, 8- Bhakakheyitdok&ptdoidlht dageGedi.ene (DBU) (9. 53

m., 63.8 mml) was added dropw se, while

mai nt an!)tlper n% g‘ imen pep$ Eg!nvekt%rqp ggoﬁﬁkéﬁﬁoeselgétedtfrgﬁthe group
react) on BElOW 5C - The Teaction mxture was

St rr°8’8'5t[5‘8f’ow 10C for 16 hours. After the reaction
was CoRtErdis iU P PR R MG PR R Y
chl orrideke-1(/8&metM-froripaig acidieidy estand t he aqueous | ayer
was  extrR-aid set-tiwotometty-odnkene-ofi@tmeethg-2 (it Q8.5 f-teiahBlo-
1010 ThRaGorbe-hes-9spanim:; dnayer s were dried over
sodi Wi shlofoRb-5-fihdtlyBl@ g thef 036 fRfidnHoRCh,6. 71

vac uQetraf;gm'g mga%oﬁll ?H}@ehg\@cﬁi e@M étér' ed by col um

chromat ogr ap gradi ent el ution, 15-30% et hyl
acetate in petrol eum ether) to afford a mxture of
two enantioners (10.7 g, 67.4% the ratio of

( Ry- Eheerpasifiepl he arefe)nvela TR RErARA &Y 28Y @™RHPEh  was
det emeimsesilitably prdRis €S feuistnHies@ing thesle prIRTIMS IR PEdidediimip. 15
The tewdnple astbialpehBuiRsi@miusn tan es preepaacatdedioliy HPLC
usi N@crdméshiudirdbdrablM | A col uim (separati on
condition: gradient: 70% hexane in ethanol; flow
rate: 15 nUmin; retention tinme: 7.4 mn for

(R -enantiomer and 8.9 mn for (S)- enantloner) to
afford

((R)-4-azido-4,5,6, 7-tetrahydro-indazol - 1-y1) - acet
ic acid ethyl ester (7.1 g, e.e.% 20 99% as a
viscous oil. 1H NWR (400 MHz, CD30D) 6 ppm 7.51
(s, 1 H, 4.91(s, 4 H, 4. 63(s 1 H, 4.20 (q, J=
7.2 Hz, 2 H, 2.52(m 2 H), 1.97-1.88(m 4 H),
1.29(t, J =7.2 Hz, 3 H. M calcd. for

C111- 115N302 249, obsd. (ES1) [(M+H).] 250

OR) - 4- Ami no-4, 5, 6, 7-t et rahydr o-i ndazol - 1-0-aceti c
acid ethyl ester (1la) WO

2010/ 006939PCT/ EP2009/ 058468 - 58 - A sol ution of
((R) -4-azido-4,5,6, 7-tetrahydro-indazol - 1-yl) - acet
ic acid ethyl ester (1.25 g, 5.0 mmol) in ethanol
(40 nmL) was hydrogenated over 10% Pd/ C (130 ng)
under 30 psi in a 150 nL Parr bottle at room
tenperature for 1 hour. The reaction 5 m xture was
filtered through a pad of Celite (diatomte
filter). The filtrate was coll ected and

Arrnnmnearanant ratad T A viaAcaIiAs A LAarA



-59 - hydrochloric acid, and then concentrated to
r enoweniiekdxanol . The resul ting m Xt ur ecome®ossies
extracted with dichloronethane (20 nL). After
filtering out any insol ubPe materials fromthe
organi c layer, the filtgglg was concentrated in
vacua to give (R 41-

(2- hydroxy-ethyl)-4,5,6,7-tetrahydro- 1H i ndazol -
11-car, bam\c/an:”\wbeqnzylo esper 5 (1.68.9 ,Nang% as a

white »salid. cal c or VT 7H2| 315,(. obsd.
(ESI +) Hanesul, f g acid—

2- ((R) 4- benz?k‘xycaféonylanlno 75, 6, TEO
tetrahyﬁr0|nd%zol 1-y1) - et hyl eser (XXW) 108 To
a sol ution of”

(R) 41- (2- hydr oxyze hyl) 4,5, 607 tetrahydr g 1Hi nda
zol-4-A-c 2i§fn] Cld benzyl ¥ (,755 “%ifo
nmol ) \and j 5 i 8 ol |

di chi oraret hane was addeq,%e hanesutfeayl” chl ori de
(1.40 nﬁ 18 nmmol ) dropwese at 0 C. Pheym xture
was war méd to room t enper aftire and stirred for 6
hours . The 15 resulting m xture was poured into
ice (10 g). The organic |ayer{was then separated
and washed with LN hydreC ric acid and

sat urat ed sodiem/Di arbbﬂgﬂé, dried over sodium
sulfate, filtered and coneentrated in vacuo. The
resi due was purlfled by co],um chronat ography (10%

met h q’h c&ey l?t?rmedla%s of ?ngjmg Qn% rll?&)r sglrgnegi nfg %I’ gompounds of

met hanes

2 6 ( R IR IR FEa I L oA 2P gro
i ndaze@qtlgnlnvolgr@ cyrpmg'ua&ytaw?b ér?feéa}ls c(y%%@(arlnﬁj ,3- dgm%V) 3

whi t eydegiopebtateyRirociadridedV). §ng dimetoRB RS Neig-aGs Vl)(ﬂﬂ@ﬁ

( ESI tnp intéiMedittid @ Bdnula VII, which is subsequently treated with hydroxylamlne

( R) - hybrofrdriéyam@rpaialty iy odmedx. Gorfsb @i Dedtyalicawelibé b melaz o
lf} Xc;"r]e Gfdin Mo%n L'Jed(llb\ﬂ'n)a Wlurt®s fuionbid to\dhel rdcemid\O ’
20 10/ é%f%tg C%Ekﬁf &Q@%%ém quroger;ggasaof §19tl,r “‘H n

2 ( ?Eg’ (a rQhe mnxturﬁ of éh %Qfg ;l;_'rOV|des the correzpogdlné Ila70r lib separately
tetr&ﬁ?ﬂ?ﬂ?ﬂﬂﬁi%?mi y1) - ethyl ester (850 nmy, 2.16
nmml ) in dinmethyl sulfoxide (20 nL) was added
sodi inhedisestep detlinécB2lie Srygme I OheBnternagielp VIl PR ke marxed iy e
was Statiglc@Bhaine353Goe (IWprith 4 daguels amobfitbi@thyicool i ng,

t 0 t RRIraRhostetbte®ydiRSoriddlUpdanwai &divent ladsiNie  aqueous

| ayer was extracted with ethyl acetate (20 nlL x
4). The conbined organic |ayers were dried over
sodiumsulfate, filtered and then concentrated in
vacua The residue was purified by flash colum

~hr Aarnmt Ay anbyvr, F 1004 et ainAl T Al Akl Ararnnet hanaAa)



WO 20101006939PCT/ EP2909/ 058468 - 61 -

am n@e A, 7-t et rahydr o-i ndazol - 1- ylycrprepisadai C
acid nethyl ester (770 ng, 99% as a yellow solid.
M5 cal cd. for Cl9H23N304 -357, obsd. (ESI4) [(M+H)]
358.

R im th formamide at room temperature for about 5 minutes, followed by addutlon of

( ) %mgthoxy rgt:qyl Im? I‘P_}/? mldeZ\{l) and %sf%uentpheaprg%zlg °C:]‘or

opi 0 A€l i ASO %| on
of minutes under microwave |rrad|at|on (refere ce: Moltenl V.etal, ynt esis (200

(R) - 3%0)4- benzyl oxycar bonyl - ami no- 4, 5, 6, 7-t et r ahydr
o-sndazol - 111)- propionic acid nethyl ester (150
Ny, Oéhdensatol o thd KatonmMiaTOdroEsNehydthetges Bl yoed thev er
10% parhe vashh b Bchdledi hE0] tHe 2QctiBixtuil @ emgtaiBptvesni C
pr es$d"§n§9@'& rgﬂgggn\;;e:%ﬂﬂaﬁgratto%rh@ur; i94n alBoHIRBVeSt, sudHe
react Itﬁ)anolra r;[oH)lr' & bu%é Tf'ue ljeécﬁb[;*l gﬂ b@&%eé Jﬁjgn &é Aresgr@‘; & Was

(9 Prshine rose] B PP L Py PR o=ty 1)
propionic acid nethyl ester (93 99O ~as a
yel | Begueipr of tha/gsime & te He cofrespongu R KiBern bozshievedfyasng
(E8 1&)n|u[n((lm-le|=r9rlde XR dodiuPryanraereltydriga{Xip fnd ammonium acetate
3- Me PR rdactibr daif beltarri@r iytn-tdeazian swefapmayt, under
chk ok foshdre ofGh inéht ghSsuch as nitrogen or argon (reference: Leeds, J.P. et

3- I\/eg,hg%hg &mgr|8§1l9%§)f7e;ret hyl - phenyl am ne (10 g, 54
nol ) was mxed with trifl uoroacetlc acid (100 m.)

in a_250 nL flask. Aft be C to
t he meﬂcenl%m'ok}é{?fg?%awtgs%aa“ea‘o%%aﬁge HiredGud

hy dr 6ROFANERHINCOf thedteamediply Xt be%‘dh'ﬁrﬁ%ﬂateaﬁ%'a thg

S @ uPessnee ofan SerekNia ks [Stoh py sedifmycarporgte. sgiMpirgPopate: AF
wat e sodud hyatoyidetlor epatbanie base @uch Z(0rietiyigmingt diQpragletlylamh e
M Xt Gite iR SheSdaktion Sllerft & baditahie herlsOven snaitees af t er
t he %%&erf@ﬂ t@Rfe. bhanioRPsRelar cfad BseSd usddl @ d mixture
m xt Urfa@ow?lowéh%ﬁ]lwgte%brﬁan %agg;x.c Blsd is utl rhdIERET cACi d

(025 |n|t|\l Ife)q:arn?(]j ta§d’l’k urth XII S§Ne§8wgrtn E ’rojo%O m—)d
(1(p)oteFPE3'atL5.€tdqu€everTW%UC Ehg 8 af1t8me fC om}?f% rac mi mlgtur?fﬁrl €
t o WAPHFCP 62N POTAT T AHE? %ﬁgaPé“’%m‘ax‘QWPgraéa"af B 5

hour §CHRARPAKAR&SURNa0e3S0 R0 2 Fispn igE¢reBidded. The
aqueayogéralyssrof 28 sinals erentibmen EYasd X Wi (¢r e eatdmyd miduesesf ¢ e

( 100 tw}to e Hrespohbiy BB bifdvach I8 bOBMitCethigy Strgitywarve WO
20 10/(:&%@%?@91&'&[?2 (o 8’35@&8&6&% pa‘IIadﬁrz on cafbbr REkr BV Eer
sodiumsultate, filtered through a glass funnel

and concentrated in vacuo. The residue was
purified by columm chromat ography (20% et hyl
acetate in petroleumether) to afford

3- met hoxy-5-trifluoromethyl - benzenesul f onyl
chloride (3.9 g, 26. 4% as a white solid

f vy nf Ay ArRA~AA: N A Ay 7 At A+ 1 N A N A Ne



4- Met hozy-3- trifluoronethyl phenyl am ne &Anyl

chl oPP&&¥S3E| uor o- 3-tri fl uor onet hyl BeAiZEREYTHFonyl

chl oride 3-Fl uoro-5- tr|qu0ronethyIbenzenesulfonyl

chl ori de 4- Met hoxy- 3-

t ri T bhedprineddaydenaedes strbdraspbratal fotdeveeiehourk ildVR

(400 msolmcﬁgs e@ylg&&e&ne’s{éhdgor%aar@d J=6.0 Hz, 1

H; 8.29-833 (m 1 H); 7.50-7.54 (t, J. 6.0 Hz, 1

H 8.15 (s, | H; 7.97-7,99 (d, J= 4.0 Hz, H) ;

7.74776 (d, J= 4.0 Hz, 26 (s, 1H); 8.22-8.24
1

1

2
(d, J—88Hz%% 7.21- 723 (d, J= 8.8 Hz,
H; 4.00 (s, 3 g@eparatlon of N

3,5-di-tert gbutyl ™ §5enesulo GOV chi orl de aE
Chl or osuffﬁ\j &_a.ddedN
1,3, 5-tPjStért-butyl - benzé (1. 5\g>

whi ch had been €Qpfed t0>0 C. AfterObeln stlrred
at 0C forw 30 m nutes, thexs xture wass=war rreldlbto
roomtenperature and stirred for 1 hour. Then the
m xture was pouredyinto ice water (50 niL) and
extractedw th digftihor.onet haxie) (20 nL x 3). The
conbi ned or gawiog ) ers\V\E;,L% dri ed over sodium

sul fate and concentrated i°en vacuo. The residue was
pugi fied by col uem chromat agr aphy (gradi ent

el ut .ll\%atlvgy %Q%’y Rlethiat@h oﬁlﬁ:@ﬁrﬂie@rei)aﬂed P& b dynfridiit

et heg )L @Jmfa&rsﬁowﬁ in2citihne & eﬁ;pr&&% Yles eqmpAGSH fonyl

((:Il:lle]?rrlwntlom ro S%f u Ha, WQI@ is t% mo@e ;¥e$ b%\th‘?servlen(HOn Reduction

40
( 1987)hesgigg)ito t%d%i@?%%@%’b‘ﬁ@ i ?‘Eﬁ%ﬁ'@ﬁ%ﬁ’ 68 -
630 - U clfirp! catghREHARAT XK fepRreasrec] e A EHIBRRESS
EXANBieBiroges XVII). The hydroxyl compound XVIIl is then converted to its azido
f (R) edhiogus xBa arixx® wittrtich braferwa it thefdrmitiend ¥Xlesng
| f 0nMnbl@ﬁﬂpH&bh‘o4l,a5deQDﬁPA§ @&ix ahYy ghi@hbicyclo[5,4,0]-undec-7-ene
i nd a?d%'uy okx) HyarBgeRdibror &hdr gt Rxhb g 18 Eorrespdr@ingamine lla

SCl' ut, 80 L
I§Q 4{ amcn'g“tﬁmt%dG 7-tetrahydro-indazol - 1 yl) acet

|c aC|d eth ester 446 %

3-br Bﬁcﬁ‘-’t'srl‘if%ii fo0pY'd ?xggg?i’f@ﬂé\é'lﬁaf’ i Fe chl ori de
(97oerr?gtiosegs>t®e'>fﬁmir)eaicﬁa'xs PERSEPH! & LAN- ¢ BLEY RS
added.2giprsojetitrieaiamiod] (naksityetehydhenypf)iOEH) in-fagmig deid- 10

anh Ne@ietqykB e BRotrofes Onolnekton of Rieth@iminaloypelrof deran (5 i)
dr Opwcﬁaturﬁgrts%ralb]@&rﬂ GhdSich 5t1e@ f@bnoth@@nbiy(RRfeAdUr €
overnight, the m xture was concentrated. The

resi due was purified by colum chromat ography
(gradient elution, 0-5% nethanol in

di chl oronet hane) to afford

[(R)- 4 (3 br onp- 5-t df | uor onet hyl - benzenesul f onyl am

1 A ) C 7 +natrvrabvideyAal ndAa=-Al 1  wv1CAar~rnt 1 ~r A~ A



15 C181-119Br F3N304S 509, obsd. (Esr) [(MtH).]
510. wEXAMPBES 1-2 to 1-21 The fol | ow FgERYENHEes
1-2 to 1-18 were prepared in an anal ogous nanner
as described for exanple 11 using

(4- apiinOerhi, 9,46, Gl Gk, af2y @66 242N daga), k. Bngelk)ohare @tti C

aci dEggngetaI@,g}o ggter or its Rform
3-( 4-benzyl oxycar bonyl - am no-4, 5, 6, 7-t et rahydr o- |n

dazol i oni c er its
for n.PlS%ﬂ%ﬁ‘X&fﬂ%?&t xa{)l 19 gru% ug%l t(}/ ive ﬁ'»fe azido anaro? ?)| e
befz éﬂéarg 6?“!“ meg!& eg?/ltya)égla cav@ achleved by treatlng a mixture
2010, GO6989 PO E PRI G8BAGE DA XX idl e No.
Sy st ewralidygo[INerendddS-chEBB L XXV kridr adp@PouStondifiotsigbe  cr
HNO teRpelatude t{eﬂree(n@'ﬁ dnd i °C ol ®M6urs in an inert solvent such as toluene or
benz 5| W%ﬁdélh;l@ﬂﬂrh m%ﬁaﬂtlogﬂer@ﬁoﬁthe mixture thus prepared can be
t elga QEth d{ﬂ'%g?aRJe H;‘Lcvaw éﬁrgsa!kq;\ d@l%rQre@FeM | Hoeﬁg &F

benzenesuqi? 5h 6}%'«‘} &Lofm 4,5,6,7-

t et rahydro-i ndazol %}( acetb acid ethyl ester
432 Gydropgatipn of egcp Fz)antamir Iz orEXIB Iqgve ih epBTSBIRTSRTIe la
benz emie with r¢t@]¢y Erénatify n@)be Zamigd @it i the presence of 10% palladium on

t ab r admpdl trderisnebaradurebf ydrdgem @abtamgenperptate Bt Thplr, et er
500 Seéaic solvent such as ethyl acetate, methanol, or ethanol.

Scheme 3

P M
: NaBH, O N“To
W@Q = o) )70 =00 =

o XVa o XXl MsO  yxv

ol
o @ N
NaCN /\© HCI, MeOH /\/O 10% Pa/C N/I\JO
N“,O g8 -
XXVI N
e "L
I\iﬁ 2" 7o
XXV XXV m
20
The key intermediate Hl can be prepared according to Scheme 3, starting with the
intermediate XVa (synthesis shown in Scheme 1). Sodium borohydride reduction

gives the comresponding hydroxyl compound XXIII. Mesylation of the alcohol XXIII,



lig" %0 0 1-5 [4-(4-Methyl-3-nitro-

benzeassuk$onyl am no) -4, 5, 67- PCT/EP2009/058468
tetrahydro-indazOl -1-yll-acetic acid ethyl ester
423 * * .. ,...0 0 WO*-

201 0#0@)0/@)_903 9@%@&2&@&% @5&4 6&VI‘) geﬁéates thd 'cﬁno derivative
[ 4( 3 -IIQCT%FSBX :g the Qﬁ%‘%&ﬁﬁb‘!h@ rﬁ@%‘ e@%@o‘g&d&wﬁ caz be
. Qone gas-iBg- e|1I nho%lzlsq ljt;dloﬁgf Ia%gl: tpe bgl%g gart%fh%l? J(X\fﬁlsa%o%;
13920 T AP PP AT S Brono- 5-tr1 11 uor omet hyl -
benz&H8MH'T Bnyl ani no) - 4552-
tefrahydro-indarcA-1-yl]-acetic acid ethyl ester
510 Refu@or]ofi8e {S&L)(W.tqype@g@spgnqnp @eoha XXIit can be easily done
benz emesytrifieainh @miem &ch . sbdiud b@rohydride in an alcoholic solvent
t el r ahy&methiidadidha, bt theldiuaembiatire atiedorettliy bevest er
432 hours.
10
Reaction of the alcohol XXIII with methanesulfonyl chloride XXIV leads to the
formation of the mesylate XXV. The reaction can be carried out in the p'resence ofa
base such as pyridine, triethylamine, or diisopropylethylamine in an inert solvent
such as 1,4-dioxane, dichloromethane, or tetrahydrofuran at a temperature between
15 0 °C and room temperature for several hours.
Transformation of the mesylate XXV to the cyano. derivative XXVII can be achieved
by using sodium cyanide or potassium cyanide in a polar solvent such as dimethyl
sulfoxide, N,N-dimethylformamide, or a mixture of ethanol and water at a
temperature between 55 and 80 °C for 2 to 4 hours.
20
The methyl ester XXVIIl 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 (reflux temperature) for a shorter period of
time. ‘
25
Hydrogenolysis of the benzyl carbamate XXVIil gives the key intermediate Ilf. 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
methanol at room temperature for several hours.
30



OFo ,.?2--). WO N 1-9 [4-(4-Brone-3-nethyl -
henzenegukssonyl am no) -4, 5. 6. 7- PCT/ER2009/058468

t elrahydro-indazol-1-yl]-acetic acid ethyl ester
456 , o * 1-10 [4-(4-Broft-3-trifluoromnethyl -
benzenesul f onyl am no) - 4 s&emd s
tetrahydro-lnclazolml y1] - ace acetlc aci d ethyl ester

510 -_,-. 0 M\D
20101006939P | !g /058468?\@@ D
[ 4-(5- h’BFEEByri di ng-3 N
sul fon mr[rfh) 4,5,6, 7- N-;l Nqip
t et r ahydr 0- i ndazol - T—Pﬁh’f’ fic aci doetmyl” ester
477 __"Ilallbllr;lpo nl122 KR) I 1, N
trifl uororre%hyl - bénze&gﬁ gni\//?%%&)rﬁ%c;a(z 5 %6J-telra
hydr o-i ndazol -1-yl]-a d et hyl est%fmz
[e) R3
Sy \\ N o5t

S,
\Y
, e} N Py
My [ N//\,l@
\Pﬁorﬂ o N
i n )I’[J ]n

XXX (m=0, 1; n=1, 2; X=CH, N) Ib (n=1, 2; X=CH, N)

ST 2,

The compounds of interest of formula la or Ib can be prepared according to Scheme
4. Sulfonylation of the amine lla, b or Ill leads to the corresponding sulfonamides

5 XXX. Hydrolysis of the esters XXX gives the compounds of interest la. The N;methyl
compounds Ib can be obtained through methylatlon of the intermediates XXX,

followed by a hydrolysis reaction.

Sulfonylation of the amine lia, lIb or Hl with sulfonyl chlorides XXIX to give the

10 sulfonamides XXX can be easily accomplished using methods well known to
someone skilled in the art. The reaction is typically camried 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, or tetrahydrofuran and
mixtures thereof, at room temperature for 16 hours.

i5
The 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 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.

20



A . 0 ., %---2 --co ) 1-13

[ 4- (szﬁvioﬁmsﬂ rifluoronethyl - benzenesedrieemydsam
100)-4,5,6,7- teirahydro-indazol -1-A-acetic acid
ethyl ester 500 1-14 [4-¢8-Mel hanesul fonyl -

benz ] %&&Ht.ﬁ%@%‘n@ﬁ%&é g&X té pédu@ tlze derivatives XXXIl.can be achieved
tetr %‘n ea mg comr_(')u:a]‘ S %wnt& mit%i JIJG(EX)&B ,n 91e SI%QXJe ofea%&r 442

Hasw)fzrhﬁ)?g)asgune ?a(bf)rraﬁ 8 38 I’H.?n% Qﬁlg/b?nate in an inert solvent such as
be nz ?H@gqﬂﬂfqgrﬂg‘ft%mlerpby N+ &lmsth)gorﬁ?amlde at 65 °C for 5 hours.
t efrahydro-i ndazol - 1-yl]-acetic acid ethyl ester
462 Hydrolysis of 48 pQunds XOMRIVEOH OGS RETF BEPRmU00 /TOHS U6 8
- 67 reactidr chBoe[cbrfidh odt in(trd plaseBie®f amUacun BSgshit Iaa/dueh as
benz Sy HdeoQM @%Mhytﬂoxée, o) ,afl mert solvent such as 1,4-dioxane or
ggltgr AN Rirdn Nl BE Rk mpkra leliRESth foRCT d et hyl ester

Scheme 5
R2,
R2
@Hal
X R4—OH
Ri 57N Q
R XKV RI 57 RIS ’S
—_— N \‘o
I Base /\/(j N/ I
o] °H]
o ,r{./] rtln
XX {m=0, 1; n=1, 2; X=CH, N) XXXV (m=0, 1; n=1, 2; X=CH, N) Ie (n=1, 2; X=CH, N)

Compounds l¢, where an alkyl group (R4) is linked to the aromatic ring through an
15 ether linkage, can be prepared according to Scheme 5, by starting with nucleophilic

substitution of compounds XXX (prepared similarly to XXX or XXXII) with the alkyl

alcohols XXXIV to give the ether XXXV, followed by a base-catalyzed hydrolysis.

Conversion of compounds XXXIII to compounds XXXV can be achieved by a

20 nucleophilic substitution reaction with an alkyl aicohol XXXIV, which is well known to
those skilled in the art, in the presence of a base such as sodium hydride or
potassium carbonate, in an inert solvent such as N,N-dimethylforhﬁamide ata
temperature between 100 and 150 °C for 15 to 60 minutes under microwave
irradiation.

25
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[ 4 ( 370 @H){O%S}ﬁﬁb 4 met hy| PCT/EP2909/058468
benzenesul f onyl am no) - 4, 536 7- tetra

hydr o-i ncl azol - 1-yl ] - acef Pt aci 2 et hyl ester 412
1- 18 Hgird kil compbudgsDeddl Givet thé dopbDra® brirteleyd of formula Ic. The
benz eeaﬁgkﬂzlalf ther"lé'a BLth)e pﬂase‘éee@f aZ'aqueous inorganic base such as
tetr @J&qu'l)%rol( &(:L%Qals&uln h)//(;?'oxgtg QQ}] 9&” SG|Vé’I:“FSlJ(!h aiTE t hyl
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XXXVHI can be carried out in the presence of a palladium catalyst such as
tetrakis{triphenylphosphine)palladium(0) (Pd(PPhs).), or [1,1’-
bis(diphenylphosphino)ferrocene]dichloropalladium(il) (PdClx(dppf)), and a base
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such as potassium fert-butoxide, sodium carbonate, or sodium hydroxide, in a
suitable solvent such as N,N-dimethylformamide, dimethyl sulfoxide, toluene,
tetrahydrofuran, water or mixtures thereof, at a temperature between 130 and 180 °C
for 15 to 30 minutes under microwave irradiation. Alternatively, the reactions can be
5 carried out without the use of a microwave at a heated temperature such as 130°C

for a longer reaction time.

Compounds XXXVIIl can also be prepared via Negishi coupling reactions, which
involve the aryl halides XXXVI and the organozinc compounds XXXVlla’ and a nickel

10 or palladium catalyst. Typically, the catalysts are
tris(dibenzylideneacetone)dipalladium(0) (Pdz(dba)s),
tetrakis(triphenylphosphine)palladium(0) (Pd(PPhs)s), palladium acetate (Pd(OAc)2),
bis(triphenylphosphine)dichloronickel (NiCl2(PPhs).). Ligands such as
triphenylphosphine, 1,2-bis(diphenylphosphino)ethane, tris(tert-butyl)phosphine are

15 also sometimes needed. The reactions can be carried out in a suitable solvent such
as tetrahydrofuran, N,N-dimethyiformamide, acetyldimethylamine, or toluene at a
temperature between 0 °C and reflux temperature for several hours (reference:
Wooten, A. et al., J. Am. Chem. Soc. 128 (2006) 4624).

20 Alternatively, Stille coupling reactions of the aryl halides XXXVI with the organotin
derivatives XXXVlla” also give compounds XXXVIIL. The reaction is typically carried
out in the presence of a palladium catalyst such as
tris(dibenzylideneacetone)dipalladium(0) (Pdz(dba)s),
tetrakis(triphenyiphosphine)palladium(0) (Pd(PPhs)s) in a suitable solvent such as

25  N,N-dimethylformamide, toluene, 1,4-dioxane, or hexamethylphosphoramide at a
temperature between room temperature and 100 °C (reference: Sturino, C.F. et al., J.
Med. Chem., 50 (2007) 794).

Silylation of the aryl halide compounds XXXVI can be done by treating compounds
30  XXXVI with hexamethyldisilane XXXVIia”’ in the presence of a palladium catalyst

such as tris(dibenzylideneacetone)dipalladium(0) (Pd.(dba)s) in combination with a

phosphine such as 2-(di-f-butylphosphino)biphenyl (P(t-Bu):Phs), or diphenyl-2’-
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pyridyl phosphine (PPh,Py) and an inorganic base such as potassium carbonate, or
potassium flucride, in a polar solvent such as 1,3-dimethyl-3.4,5,6-tetrahydro-2(1H)-
pyrimidinone (DMPU), hexamethylphosphoramide (HMPA), or N,N-
dimethylformamide at 100 °C for several hours {GooBen, L.J. et al. Synlett (2000)

5 1801). V

Hydrolysis of compounds XXXVIII gives the compounds of interest of formula id. 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 1,4-dioxane or

10 tetrahydrofuran, at room temperature for several hours.
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The compounds of interest of structure le and If, are designated in Scheme 7.
Compounds le, where there is an alkyl sulfanyl group on the aromatic ring can be
prepared by nucleophilic substitution of the fluoro-substituted compounds XXXIX
(which may be prepared using the reactions described above for the preparation of
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compounds XXX or XXXH) with the lower alky! thiols XL, followed by a hydrolysis
reaction. Compounds If, where there is an alkyl sulfinyl group or an alkyl sulfonyl
group on the aromatic ring, can be prepared by oxidation of the sulfanyl compounds

XLI to the corresponding sulfoxides or sulfones, followed by a hydrolysis reaction.

Nucleophilic substitution of the fluoro-substituted compounds XXXIX with the lower
alkyl thiols XL to give the 3-alkylsulfanyl analogues XLI can be done in the presence
of a base, such as potassium carbonate, cesium carbonate, potassium hydroxide,
sodium acetate, or triethylamine, in a solvent such as N,N-dimethylformamide,
dimethyl sulfoxide, ethanol, water or mixtures thereof, at a temperature between 100
and 150 °C for about 30 to 60 minutes under microwave irradiation. Altematively, the
reaction can be also carried out without the use of a microwave at a moderately

elevated temperature for a longer period of time.

Hydrolysis of compounds XLI gives the compounds of interest of formula le. 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 1,4-dioxane or

tetrahydrofuran at room temperature for several hours.

Oxidation of the sulfanyl compounds XLI to the sulfinyl or sulfonyl analogues XLII
can be achieved using an oxidant such as hydrogen peroxide or m-
chloroperoxybenzoic acid (m-CPBA) (XLII), in an inert solvent such as
dichloromethane or dichloroethane (or an aqueous solution if hydrogen peroxide is

used), at a temperature between 0 °C and room temperature for several hours.

Hydrolysis of compounds XLIII 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

tetrahydrofuran, at room temperature for several hours.
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Altematively, compounds Ig and Ih can be prepared, according to Scheme 8.

5 Compound lg can be obtained by substitution of the 3-bromo compounds XLIV with
commercially available sulfinic acid sodium salts (XLV), followed by base-catalyzed
hydrolysis. The N-methyl compounds th can be obtained through methylation of the
intermediates XLVI, followed by a hydrolysis reaction.

10 In this process, the intermediate sulfonyl compounds XLVI can be formed via a
copper (1) iodide catalyzed reaction of the bromo derivative XLIV with
methanesulfinic acid sodium salts (XLV). The reaction can be carried out in the
presence of catalysts copper(l) iodide and L-proline sodium salt in a polar solvent
such as N,N-dimethylformamide, 1-methylpyrrolidine, or 1,4-dioxane at a

15 temperature of 150 °C for 30 minutes under microwave irradiation (Zhu, W. et al., J.
Org. Chem. 70 (2005) 2696).

Hydrolysis of compounds XLVI gives the compounds of interest of formula Ig. The

reaction can be carried out in the presence of an aqueous inorganic base such as
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5 by treating compounds XLVI with methyl iodide (XXXI) in the presence of a weak
base such as potassium carbonate, or sodium carbonate in an inert solvent such as

acetonitrile, dimethylformamide, or tetrahydrofuran at 65 °C for 5 hours.

Hydrolysis of compounds XLVII gives the compounds of interest of formula lh. The
10 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 1,4-dioxane, or

tetrahydrofuran at room temperature for several hours.
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The compounds of structure i, bearing an amino group on the aromatic ring, can be
prepared, according to Scheme 9, by nucleophilic substitution of the fluoro-
substituted derivative XLVII with primary or secondary amines XLIX. The reaction
20 can be easily carried out in a polar solvent such as dimethyi sulfoxide or N,N-
dimethyiformamide, at a high temperature between 150 and 180 °C for 50 to 60

minutes under microwave irradiation.
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The preparation of compounds lj-im is shoWn in Scheme 10. Starting with
5 compounds L, which can be obtained as outlined in Scheme 8, the cyclopropyl

derivatives Ij can be formed by treating the olefins L with methylene diiodide (LI) and
diethylzinc (LIF) followed by a hydrolysis reaction. Hydrogenation of compounds L,
followed by an ester hydrolysis reaction provides compounds lk. N-methylation of
compounds LIl with methyl iodide XXXI, followed by hydrolysis gives compounds Ii.

10 N-methylation of the olefins L generates the intermediates LIV. Cyclopropyl
derivatives Im can be obtained by treating the intermediates LIV with diazomethane
(LV), foliowed by an ester hydrolysis reaction. i
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Cyclopropyl ring formation can be achieved by treating the olefins L with methylene
diiodide (LI) and diethylzinc (LIf) in an inert solvent such as toluene, tetrahydrofuran,
or methylene chloride at a temperature between 0 °C and room temperature for
several hours (reference: Lacasse, M. C. et al., J. Am. Chem. Soc. 127 (2005)
12440). The final compounds Ij 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 1,4-dioxane or tetrahydrofuran, at

room temperature for several hours.

Conversion of the olefins L to the corresponding saturated intermediates LIII via
hydrogenation can be carried out in the presence of 10% palladium on carbon under
30 psi pressure of hydrogen in a solvent such as ethanol, ethyl acetate, or methanol
at room temperature for several hours. The final compounds Ik 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 1,4-

dioxane or tetrahydrofuran, at room temperature for several hours.

N-methylation of compound LIIl with methyl iodide (XXXI) can be achieved 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 several hours. The final compounds Il 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 1,4Qdioxane or tetrahydrofuran, at

room temperature for several hours.

In the same fashion, the N-methyl compounds LIV can be obtained from compounds
L by using methyl iodide (XXXI) 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. Transformation of the double
bond compounds LIV to the corresponding cyclopropyl ring derivatives can be done
by treating compound LIV with diazomethane (LV) in the presence of a palladium
catalyst such as palladium acetate, palladium(ll)acetylacetone, or palladium
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dichloride bis(benzonitrile) in a solvent such as dichloromethane, diethyl ether,
tetrahydrofuran, or the mixture of thereof at a temperature between 0 °C and room
temperature for several hours (reference: Staas, D. D. et al. Bioorg. Med. Chem. 14
(2006) 8900). Further hydrolysis of the prepared cyclopropyl compound gives the
5 final compounds Im. 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 1,4-dioxane or tetrahydrofuran, at room temperature for several hours.
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Synthesis of the acetylene derivative of structure In is illustrated in Scheme 11.
Formation of compound In can be achieved by a Sonogashira coupling reaction
between the bromo derivative LVI and trimethylsilylacetylene (LVII), followed by a
potassium fluoride mediated trimethylsilanyl removal, and subsequent ester

15 hydrolysis.

In the first step of this sequence, the intermediate LVIII can be generated by a

coupling reaction between the aryl bromide compound LVI and

timethylsilanylacetylene (LVII) in the presence of a palladium catalyst such as
20 tetrakis(triphenylphosphine)palladium(0), or bis(triphenylphosphine)palladium(il)
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chloride, and a copper(l) catalyst such as copper(l) iodide. The reaction can be
carried out in the presence of a base such as triethylamine, or diisopropylethylamine
in an inert solvent such as tetrahydrofuran, or toluene at 80 °C for about 20 minutes

under microwave irradiation (Baldwin, K. P. et al., Synlett 11 (1993) 853).

Removal of trimethyisilanyl group of compound LVIII to give the terminal acetylene
LIX can be conveniently achieved using potassium fluoride or tetrabutylammonium
fluoride in a suitable solvent such as water, tetrahydrofuran, N,N-dimethylformamide,
dimethyl sulfoxide, methanol, or mixtures thereof, at room temperature for several
hours. Alternatively, a base such as potassium carbonate or potassium hydroxide
can be used for the trimethylsilanyl group removal. The reaction can be carried out in
a suitable solvent such as methanol, tetrahydrofuran, water or the mixtures thereof at

room temperature for several hours.

Hydrolysis of compound LIX gives the compound of interest of formula In. 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 1,4-dioxane or

tetrahydrofuran, at room temperature for several hours.

Scheme 12
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Compound lo can be prepared according to Scheme 12. The intermediate LXI is
formed by methylation of compound LX under strongly basic conditions. Further
hydrolysis of the ester LXI gives compound lo.
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Conversion of compound LX to its peralkylated derivative LXI can be achieved with
methyl iodide (XXX1}-in the presence of an excess amount of a strong base such as
sodium hydride in an inert solvent such as N,N-dimethylformamide, tetrahydrofuran

or dichloromethane for several hours.

Hydrolysis of compound LXI gives the compound of interest of formula lo. 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 1,4-dioxane or

tetrahydrofuran, at room temperature for several hours.

Scheme 13

)// \/O
[o] Lxu o XV O» xvi
O\\S o\\s
\r;l' o \N. %
0
N Ry
) ot
o] ip o Iq

Compounds Ip and Iq can be achieved according to Scheme 13. The compound of
interest Ip can be achieved via a Stille coupling between the bromo derivative LXII
and the appropriate vinyl-stannane derivative, followed by an ester hydrolysis
reaction. Conversion of the ketone LXIV to the corresponding gem-difluoride LXVi
can be accomplished with nucleophilic fluorinating sources. Hydrolysis of the ethyl

ester LXVI affords compound lq.
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The ketone LXIV can be achieved by a Stille coupling reaction of the corresponding
bromo derivative LXII with the appropriate vinyl-stannane derivative such as
tributyl(1-ethoxyalkenyl)tin, and then acidic hydrolysis with hydrochloric acid at room
temperature to 70 °C for 30 minutes to 18 hours in water or a mixture of water and
tetrahydrofuran. Stille coupling can be done in the presence of a palladium catalyst
such as tetrakis(triphenylphosphine) palladium(0) (Pd(PPhz)s), or [1,1-
bis(diphenylphosphino)ferrocene]dichloropalladium(ll) (PdClx(dppf)) in an inert
solvent such as dimethylformamide, toluene, dioxane , acetonitrile or mixture of
thereof at a temperature between 80 and 150 °C for 1 to 18 hours under an argon
atmosphere. Alternatively, the reaction can be carried out in the presence of a
palladium catalyst tris(dibenzylideneacetone)dipalladium(0) (Pdx(dba)s), and the
ligand triphenylarsine (PhsAs).

Hydrolysis of compound LXIV gives the compound of interest of formula Ip. 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 1,4-dioxane or

tetrahydrofuran at room temperature for several hours.

Transformation of the ketone LXIV to the gem-difluoride LXVI can be carried out by
nucleophilic fluorinating sources such as diethylaminosulfur trifluoride (DAST), Bis(2-
methoxyethyl)aminosulfur trifluoride, (CHsOCH>CH,)NSF; (Deoxo-Fluor reagent),
o,a-difluoroamines, or N,N-diethyl-a,a-difluoro-(m-methylbenzyl)Jamine (DFMBA) in a
suitable solvent such as tetrahydrofuran, dichloromethane, or mixtures thereof, at a
temperature between room temperature and 180 °C for several hours (reference: Lal,
G. S. etal, J. Org. Chem. 64 (1999) 7048).

Hydrolysis of compound LXVI gives the compound of interest of formula Iq. 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 1,4-dioxane or

tetrahydrofuran, at room temperature for several hours.
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Compounds Ir and Is can be synthesized as illustrated in Scheme 14. The aniiine
5 intermediate LXIX can be generated by treating compound XHI with 3-

nitrobenzensulfonyl chioride (LXVI), followed by reduction of the nitro group to the
corresponding amine group. Sulfonylation of the aniline LXIX, followed by hydrolysis
of the ester produces the compound of interest Ir. Alternatively, acetylation of
compound LXIX, followed by hydrolysis affords the compound of interest Is.

10
Sulfonylation of the amine compound XIIl with 3-nitrobenzensulfonyi chloride (LXVII)
to give the sulfonamide LXVIIl 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 tristhylamine, pyridine, or dimethyl-pyridin-4-yl-

15 amine, in a suitable inert solvent such as dichloromethane, acetonitrile, 1,4-dioxane,

or tetrahydrofuran and mixtures thereof, at room temperature for 16 hours.

Reduction of the nitro compound LXVIII to the corresponding amine derivative LXIX

can be done using methods well known to someone skilled in the art. For example,
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zinc reduction can be employed. The reaction typically is carried out under acidic
conditions by using acetic acid, hydrochloric acid, or ammonium chloride in a
suitable solvent such as methanol, ethanol, tetrahydrofuran, water or mixtures
thereof, at a temperature between room temperature and reflux temperature of the

5 solvent used for several hours.

Following the same procedure as the step 1 of this sequence, sulfonylation of the
amine compound LXIX with methanesulfonyl chloride (LXX) provides the
corresponding methyl sulfonamide. Hydrolysis of this sulfonamide leads to the final
10 compound of interest Ir. 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 1,4-dioxane or tetrahydrofuran, at room temperature for several
hours.
In the same fashion, acetylation of the amine compound LXIX with acetyl chloride
15 (LXXI) can be 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, or tetrahydrofuran and mixtures thereof, at room
temperature for 16 hours. Further hydrolysis of the above acetylated compound
produces the compound of interest Is. The reaction can be carried out in the
20 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 15
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The compound of interest It can be generated directly from compound LXXII as

shown in Scheme 15. This process is similar to that outlined in Scheme 6, exceptin

this case the acid as product is directly generated from the Suzuki coupling reaction.

The coupling reaction between the bromo compound LXXIl and cyclopropyiboronic
5 acid (LXXIII in the presence of water produces compound It.

The reaction of cyclopropylboronic acid (LXXIHI) with compound LXXIE (which can be
prepared according to scheme 4) to give compound It can be easily carried out
under Suzuki coupling conditions in the presence of a palladium catalyst such as

10 palladium acetate, [1,1’-bis(diphenylphosphino)ferrocene]dichloropalladium(li)
(PdCly(dppf)) or tetrakis(triphenylphosphine)palladium(0) (Pd(PPhs)s), with a
phosphine ligand (such as triphenyiphosphine, or tricyclohexylphosphine) and a
base such as potassium tert-butoxide, potassium phosphate, sodium carbonate, or
sodium hydroxide, in an inert solvent such as N,N-dimethylformamide, dimethyl

15 sulfoxide, toluene, ethanol, tetrahydrofuran, water or mixtures thereof, at a
temperature between 130 and 180 °C for 15 to 30 minutes under microwave
irradiation. Altematively, the reaction can be carried out without the use of a
microwave at a decreased temperature such as 130 °C for a longer reaction time
(reference: Wallace, D. J. et al., Tetrahedron Lett. 43 (2002) 6987).

20
Scheme 16
F F i
F1F F——F
F F
% Mel Q
N /S\‘ S W
o N~ % \ _S
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LXXIV LXXV lu

Compound of interest lu can be prepared according to Scheme 16. In this sequence,
25 formation of the N-methylation derivative is different from that of Scheme 4 only in
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5 N-methylation of the acid compound LXXIV to produce the N-methylated methyl
ester LXXV can be achieved by treating LXXIV with methyl iodide (XXXI) 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 several hours.

10
Hydrolysis of the ester LXXV gives the compound of interest lu. 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 1,4-dioxane or tetrahydrofuran, at
room temperature for several hours.

15

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

20 available to one of ordinary skill in the art.
Materials and Instrumentation In General

intermediates and final compounds were purified by either flash chromatography

25 and/or preparative HPLC (high performance liquid chromatography). Flash
chromatography was performed using (1) the Biotage SP1™ system and the Quad
12/25 Cartridge module (from Biotage AB) or (2) the ISCO CombiFlash®
chromatography instrument (from Teledyne Isco, Inc.); unless otherwise noted. The
silica gel brand and pore size utilized were: (1) KP-SIL™ 60 A, particle size: 40-60

30 micron (from Biotage AB); (2) Silica Gel CAS registry No: 63231-67-4, particle size:
47-60 micron; or (3) ZCX from Qingdao Haiyang Chemical Co., Lid, pore size: 200-
300 mesh or 300-400 mesh. Preparative HPLC was performed on a reversed phase
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2.63 - 2.45 (m 2 H),%1.99 - 1.90 (m 1

H) , goltﬁ%'usin’&-a@%ridgem Prep C1g (5 um, OBD™ 30 x 100 mm) column (from
Waters Corporation), or a SunFire™ Prep C1g (5 um, OBD™ 30 x 100 mm) column

(from Waters Corporation)

5 Mass spectrometry (MS) was performed using a Waters® Alliance® 2795-ZQ™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.

10  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.

15 The microwave assisted reactions were carried out in a Biotage Initiator™ Sixty (or

‘its early models) (from Biotage AB).

Chiral separation was performed by Preparative HPLC. Preparative HPLC was
performed using an Agilent 1200 HPLC with a Chiral pak® 1A (5 pm, 20 x 250 mm)

20 column and a Chiral pak® AS-H (5 pm, 20 x 250 mm) column both from Daicel Chiral
Technologies (China) co., Ltd.

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

25 otherwise noted.
PART |: PREPARATION OF PREFERRED INTERMEDIATES

Preparation of ({(R)-4-amino-4,5,6,7-tetrahydro-indazol-1-yl)-acetic acid ethyl
30 ester (lla) and ({S)-4-amino-4.5,6,7-tetrahydro-indazol-1-yl)-acetic acid ethyl

ester (lib)
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(4-Ox0-4,5,6,7-tetrahydro-indazol-1-yl)-acetic.acid.ethyl ester (VII)
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To a solution of cyclohexane-1,3-dione (50.7 g, 452 mmol) in N,N-

5 dimethylformamide (700 mL) was added ethyl hydrazinoacetate hydrochloride (70 g,
452 mmol). The reaction mixture was stirred for 5 minutes before addition of
dimethoxymethyl-dimethyl-amine (53.9 g, 452 mmol). The reaction mixture was
divided 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

10 in vacuo to remove most of the 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
sulfate andrconcentrated in vacuo to afford a brown oil, which was placed in a fridge
ovemight. The resulting yellow precipitate was filtered and washed with petroleum

15 ether to give (4-oxo0-4,5,6,7-tetrahydro-indazol-1-yl)-acetic acid ethyl ester (79 g,
79%) as yellow crystals. 'H NMR (400MHz, CDCls) & ppm 7.92 (s, 1 H), 4.89 (s, 2 H),
426 (m, 2 H),2.80 (t, J=6.4Hz, 2H),2.51 (t, J=6.4 Hz, 2H),2.20 (t, /= 6.4 Hz, 2
H), 1.31 (t, J = 7.2 Hz, 3 H). MS calcd. for C11H1aN203 222, obsd. (ESI") (M+H)" 223,

20 (4-Hydroxyimino-4,5,6,7-tetrahydro-indazol-1-yl)-acetic acid ethyl ester (IX)
N'OH

\,o)llf“\/l‘i‘|j

0]
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To a stirred solution of 4-0x0-4,5,6,7-tetrahydro-indazol-1-yl)-acetic acid ethyl ester
(222 mg, 1.0 mmol) in ethanol (10 mL) was added hydroxylamine hydrochloride salt
(74 mg, 1.05 mmol). The reaction mixture was heated at reflux for 1 hour. After
cooling to room temperature, a solution of concentrated ammonia and saturated
ammonium chloride (10 mL, 1:5, v/iv) was added to the reaction mixture. The
resulting 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 give 4-hydroxyimino-4,5,6,7-tetrahydro-indazol-1-yl)-acetic
acid ethyl ester (203 mg, 85%) as a white solid, which was used for the next step
without further purification. The above white solid contained a pair of isomers in 10 to
1 ratio as determined by "HNMR. For the major isomer, 'H NMR (400MHz, CDCl3) &
ppm 8.29 (s, 1 H), 4.89 (s, 2 H), 4.26 (m, 2 H), 2.73 (t, J=6.4 Hz,2 H),2.58 (, J =

- 6.4 Hz 2 H),2.10 (t, J=6.4 Hz, 2 H), 1.31 (t, J= 7.2 Hz, 3 H). MS calcd. for

Ca1H1sN303 237, obsd. (ESI*) [(M+H)']: 238.

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

\,ohjf‘ljilj

(6]
To a solution of (4-hydroxyimino-4,5,6,7-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 mmol) in methanol (10 mL) was added titanium (11I)
chloride (0.99 mL, 20% wt in water, 1.68 mmol) dropwise. The reaction mixiure was
stirred at room temperature for 2 hours under an argon atmosphere. To the above
mixture were added water (10 mL) and a solution of concentrated ammonia and
saturated ammonium chloride (10 mL, 1:5, v/v). The resulting mixture was filtered
through a pad of Celite ® (a diatomite filter from World Minerals Inc.) and washed
with dichloromethane (30 mL). The separated aqueous layer was extracted with
dichloromethane (20 mL x 3). The combined organic layers were washed with brine
(30 mL), dried over sodium suifate and concentrated in vacuo to afford 4-amino-
4,5,6,7-tetrahydro-indazol-1-yl)-acetic acid ethyl ester (131 mg, 99%) as a viscous



(s, 1 H, 7.49 (s, 1 benzenesul f onyl am no H),
6. 72010863 m )-4,5,6, 7-tel t ahydr 8VEROPY#SE 52
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acid H, 4.42 (t, 1 H), 3.98 (s, 3 H, 2.62
light brown oil. "H NMR (400MHz, CDs0OD) & 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), 1.98 (m, 3H), 1.32 (t, J=7.2
Hz, 3 H). MS calcd. for C11H:N3O2 223, obsd. (ESI”) [(M+H)'] 224.

5 {(R)-4-Benzyloxycarbonylamino-4,5,6,7-tetrahydro-indazol-1-yl)-acetic acid
ethyl ester (XVa) and {(S)-4-Benzyloxycarbonylamino-4,5,6,7-tetrahydro-

NZINj Ob ' \,ohlﬁ@ Ob

o

indazol-1-yl)-acetic acid ethy! ester (XVb)

To a solution of (4-amino-4,5,6,7-tetrahydro-indazol-1-yl)-acetic acid ethyl ester (60
10 mg, 0.27 mmol) in 5% sodium carbonate (0.57 mL) and 1,4-dioxane (1 mL) was
added benzyl chloroformate (58 pl., 0.40 mmol) at O °C. The reaction 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). The combined
organic layers were collected and dried over sodium sulfate, filtered and
15 concentrated in vacuo. The residue was purified by column chromatography (50%
ethyl acetate in hexanes) to afford racemic 4-benzyloxycarbonylamino-4,5,6,7-
tetrahydro-indazol-1-yl)-acetic acid ethyl ester (94.2 mg, 98.2%) as a white solid. H
NMR (400MHz, CDCl3) & ppm 7.54 (s, 1 H), 7.49-7.35 (m, 4 H), 5.18 (s, 2 H), 5.23 (s,
2 H), 4.92-4.80 (m, 3 H), 4.23 (dd, J = 7.2 Hz, 2 H), 2.52 (m, 2 H), 2.05-1.88 (m, 4 H),
20 1.30 (t, J = 7.2 Hz, 3 H). MS calcd. for C1gH23N304 357, obsd. (ESI™) [(M+H)*] 358.
Chiral separation (Gilson instrument: column: Daicel CHIRALPAK® AS-H; flow rate:
15 mL/min; gradient: 55% hexane in propan-2-cl) gave ((R)-4-benzyloxycarbonyl-
amino-4,5,6,7-tetrahydro-indazol-1-yl)-acetic acid ethyl ester (retention time 7.2
minutes) and {(S)-4-benzyloxycarbonylamino-4,5,6,7-tetrahydro-indazol-1-yl)-acetic
25 acid ethyl ester (retention time 8.7 minutes). The recovery for both isomers together
was 70%. It is noted that the absolute stereochemistry of the R-configuration of the
intermediates and compounds of the present invention was further confirmed by X-
ray crystallography of (R)—[4-(3-Bromo-5~tert-buty|-benzenesulfonylamino)—4k,5,6,7-
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tetrahydro-indazol-1-yll-acetic acid ethyl ester which was capable of being
crystallized.

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

\,o)j:‘j:j

0
A solution of ((R)-4-benzyloxycarbonylamino-4,5,6,7-tetrahydro-indazol-1-yl)-acetic
acid ethyl ester (357 mg, 1.0 mmol) in ethanol was hydrogenolyzed over 10%
palladium on carbon (40 mg) under atmospheric pressure at room temperature for 3
hours. The reaction mixture was then filtered through a pad of Celite® (diatomite
filter). The filtrate was collected, and concentrated in vacuo to afford ((R)-4-amino-
4,5,6,7-tetrahydro-indazol-1-yl)-acetic acid ethyl ester (224 mg, 99%) as a light
yellow oil. MS calcd. for C11Hi7NsO2 223, obsd. (EST™) [(M+H)] 224.

((S)-4-Amino-4,5,6,7-tetrahydro-indazol;-1 -yl)-acetic acid ethyl ester (lib)
N

o FO

o}
A solution of ((S)-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% Pd/C (40 mg) under
atmospheric pressure at room temperature for 3 hours. The reaction mixture was
then filtered through a pad of Celite® (diatomite filter). The filtrate was collected, and
concentrated in vacuo to afford ((S)-4-amino-4,5,6,7-tetrahydro-indazol-1-yi)-acetic
acid ethyl ester (224 mg, 99%). MS calcd. for C11H17NsO2 223, obsd. (ESI") [((M+H)']
224,

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

described below.

((S)4-Hydroxy-4,5,6,7-tetrahydro-indazol-1-yl)-acetic acid ethyl ester (XVIIl)
OH

0
o N

!

o
To a stirred solution of (4-oxo0-4,5,6,7-tetrahydro-indazol-1 —yI)—acetic acid ethyl ester
(16.7 g, 75.0 mmol) in formic acid-triethylamine azeotropes (molar fraction of
triethylamine: 0.2857, 45 mL) was added chloro-[(1S,2S)-N-(p-toluenesulfonyl)-1,2-
diphenylethanediamine] (mesitylene)ruthenium(ll) (1.86 g, 3.0 mmol). The reaction
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 hydrochloric acid (50
mL) was added, followed by extraction with ethyl acetate (200 mL x 3). The
separated organic layers were combined, washed with brine (300 mL.), dried over
sodium sulfate filtered and concentrated in vacuo. The residue was purified by
column 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 enantiomeric purity > 99% as determined by Chiralpak™
IA column (condition: gradient: 50% hexane in ethanol, flow rate: 15 mL/min and
retention time: 5.8 min for enantiomer A and 8.1 min for enantiomer B). '"H NMR (400
MHz, CDsOD) & ppm 7.47 (s, 1 H), 4.89 (d, 4 H), 4.76 (d, 1 H), 4.20 (9, J=7.2 Hz, 2
H), 2.52 (m, 2 H), 2.06-1.84 (m, 4 H), 1.29 (t, J=7.2 Hz, 3 H). MS calcd. for
C11H16N203 224, obsd. (ESI™) [(M+H)'] 225.

((R)4-Azido-4,5,6,7-tetrahydro-indazol-1-yl)-acetic acid ethyl ester (XXia) and
((S)4-Azido-4,5,6,7-tetrahydro-indazol-1-yl)-acetic acid ethyl ester (XXIb)
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A oven dried flask was charged with ((S)-4-hydroxy-4,5,6,7-tetrahydro-indazol-1-yl)-
acetic acid ethyl ester (14.3 g, 63.8 mmo!), phosphorazidic acid diphenyl ester
(DPPA) (15.1 mL, 70.1 mmol) and anhydrous toluene (100 mL). The mixture was
5 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 maintaining the internal temperature of the
reaction below 5 °C . The reaction mixture was stirred below 10 °C for 16 hours.
After the reaction was complete, a solution of saturated ammonium chloride (50 mL)
was added, and the aqueous layer was extracted with dichloromethane (100 mL x 3).

10 The combined organic layers were dried over sodium sulfate, filtered and
concentrated 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%, the ratio of (R)-enantiomer to (S)-enantiomer was 8:2
which was determinéd by HPLC with Chiralpak™ IA column).

15
The two enantiomers were further separated by HPLC using a Chiralpak™ IA
column (separation condition: gradient: 70% hexane in ethanol; flow raté: 15 mL/min;
retention time: 7.4 min for (R)-enantiomer and 8.9 min for (S)-enantiomer) to afford
((R)4-azido-4,5,8,7-tetrahydro-indazol-1-yl -acetic acid ethyl ester (7.1 g, e.e.% >

20 99%) as a viscous oil. "TH NMR (400 MHz, CD;0D) & ppm 7.51 (s, 1 H), 4.91(s, 4 H),
4.63 (s, 1H), 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 C11H1sNs02 249, obsd. (ESI") [(M+H)*] 250.

((R)-4-Amino-4,5,6,7-tetrahydro-indazol-1-yl}-acetic acid ethyl ester (lla)
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A solution of ((R)-4-azido-4,5,6,7-tetrahydro-indazol-1-yl)-acetic acid ethyl ester
(1.25 g, 5.0 mmol) in ethanol (40 mL) was hydrogenated over 10% Pd/C (130 mg)
under 30 psi in a 150 mL Parr bottle at room temperature for 1 hour. The reaction
5 mixture was filtered through a pad of Celite® (diatomite filter). The filtrate was
collected and concentrated in vacuo to afford ((R)-4-amino-4,5,6,7-tetrahydro-
indazol-1-yl)-acetic acid ethyl ester as an oil (1 .10 g, 98%), which was used in the
next step without further purification. MS calcd. for C11H17N3O; 223, obsd. (ESIM)
[(M+H)'] 224. o
10
Preparation of (R)-3-(4-amino+4.5,6.7-tetrah dro-indazol-1- 1}-propionic acid

methyl ester (1I)

15  (R)-[1-(2-Hydroxy-ethyl)-4,5,6,7tetrahydro-1H-indazol-4-yi]-carbamic acid
benzyl ester (XXIII)

To a solution of ({R)-4-benzyloxycarbonylamino-4,5,6,7-tetrahydro-indazol-1-yl)-

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 stimed at 70 °C for 2 hours. After

being cooled to room temperature, the reaction mixture was acidified to pH 7 with 5N
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! z/as7§tra3t§cﬂlvith dichloromethane (20 mL). After filtering out any insoluble
materials from the organic layer, the filirate was concentrated in vacuo to give (R)-[1-
(2-hydroxy-ethyl)-4,5,6,7-tetrahydro-1H-indazol-4-yl}-carbamic acid benzyl ester
5 ({1.88 g, 95%) as a white solid. MS calcd. for C17H21Ns03 315, obsrdT (ESI) [(M+H)"]
316.

Methanesulfonic acid 2-((R)-4-benzyloxycarbonylamino-4,5,6,7-
tetrahydroindazol-1-yl)-ethyl ester (XXV)

10 °
To a solution of (R)-]1-(2-hydroxy-ethyl)-4,5,6,7-tetrahydro-1H-indazol-4-yl]-carbamic
acid benzyl ester (755 mg, 2.40 mmol) and pyridine (1.45 mL, 18.0 mmol} in
dichloromethane was added methanesulfonyl chioride (1.40 mL., 18 mmol) dropwise
at 0 °C. The mixture was warmed to room temperature and stirred for 6 hours .The

15 resulting mixture was poured into ice (10 g). The organic layer was then separated
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-benzyloxycarbonylamino-4,5,6,7-tetrahydroindazol-1-

20  yl)-ethyl ester (880 mg, 90%) as a white solid. MS calcd. for C1sHasN30sS 393, obsd.
(ESI") [(M+H)"] 394.

(R)-[1-(2-Cyano-ethyl)-4,5,6,7-tetrahydro-1H-indazol-4-yl]-carbamic acid benzyl
ester (XXVII)



benzenesul fonylam no (d, 1 H), 7.51 (d, 1 *
(

) - 4, BoBwgspet r ahydro- H),
i ndazol - 1-311-acetic 4.69 (s 2 H, 4.34 acid
H)

(s,

\T, S
S, 1 "_IB /’EP2009/0 8468

1H,2.61- H 240(m 5 H, 1.96 -

1.84 (m 1 H), 0

10

15

20

To a solution of methanesulfonic acid 2-((R)-4-benzyloxycarbonylamino-4,5,6,7-
tetrahydroindazol-1-yl)-ethyl ester (850 mg, 2.16 mmol) in dimethyl sulfoxide (20 mL.)
was added sodium cyanide (540 mg, 10.8 mmol). The mixture was stirred at 55 °C

" for 4 hours. After cooling, to the mixture was added water, and the aqueous layer

was extracted with ethyl acetate (20 mL x 4). The combined organic layers were
dried over sodium sulfate, filtered and then concentrated in vacuo. The residue was
purified by flash column chromatography (10% methanol in dichlorémethane) fo
afford (R)-[1-(2-cyano-ethyl)-4,5,6,7-tetrahydro-1H-indazol-4-yl]-carbamic acid
benzyl ester (600 mg, 85%) as a white solid. MS calcd. for C4gH20N4O2 324, obsd.
(ESI") [(M+H)"] 325.

(R)-3-(4-Benzyloxycarbonylamino-4,5,6,7-tetrahydro-indazol-1-yl)-propionic
acid methyl ester (XXVIIl} '

-~ A solution of (R)-[1-(2-cyano-ethyl)-4,5,6,7-tetrahydro-1H-indazol-4-ylj-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. After the reaction was
complete, the pH of the reaction mixture was adjusted to 7.5-8 with sofid sodium
bicarbonate, and then solvent was removed in vacuo. To the residue was added )

dichloromethane. Filtration and concentration gave (R)-3-(4-benzyloxycarbonyl-



1.82 - 1.65 (m 3 . H HO1-18a
3-[ (Ry=uoes®, 5-Bis- 8.43 (s, 2 H), 8. 25FTABEosyss)
trifluoronmethyl- (s, 1 H, 6.73 (s, 1
benzenesul fonyl anino H), 420 (t, 1 H),
amino-4,5,6,7-tetrahydro-indazol-1-yl)-propionic acid methyl ester (770 mg, 99%) as
a yellow solid. MS calcd. for C1oH2sN304 357, obsd. (ESI”) [(M+H)'] 358.

(R)-3-(4-Amino-4,5,6,7-tetrahydro-indazol-1-yl)-propionic acid methyl ester (1)

N
)
N
0/(/

/ O

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

10 concentrated in vacuo to give (R)-3-(4—amino—4,5,6,7—tetrahydro—indazol-1 -yl)-
propionic acid methy! ester (93 mg, 99%) as a yellow oil, MS calcd. for C11H17N302
223, obsd. (ESI*) [((M+H)"] 224,

Preparation of 3-methoxy-5-trifluoromethyl-benzenesulfonyl chloride
F

F
F

O\
%O

W

15 -0

3-Methoxy—5-triﬂuoromethyl-phenylamine (10 g, 54 mmol) was mixed with
trifluoroacetic acid (100 mL) in a 250 mL flask. After being cooled to 0 °C, to the
mixture was slowly added concentrated hydrochloric acid (10 mL), and then added a
solution of sodium nitrite (4.7 g, 68 mmol) in water (5 mL) dropwise over 20 min at 0

20 °C. The mixture was stirred for another 10 minutes after the addition and then
poured into a stired mixture of acetic acid (120 mL), sulfurous acid (0.94 N aqueous
sulfur dioxide solution,120 mL.), copper(ll) chioride (9.2 g) and copper(l) chloride
(100 mg) at 0 °C. The reaction mixture was allowed to warm to room temperature
and stirred for 15 hours, and then water (200 mL) was added. The aqueous layer

25 was extracted with ethyl acetate (100 mL x 3). The combined organic layers were



1-4,5,6,7-tetrahydro- 4.15 (t, 2 H), 2.75

i ndawokoodessyd | - propionic (m 2 H), 2. 7ICTERGmsssgci d
(m 2 H 1.87-1.67 (m 4 H - 72 - w. The
sol vent used for 1H NVR ffas DMSO- d6.

EXAAVE(!'(Eer%od-Lm sulfate, filtered through a glass funnel and concentrated in vacuo.
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rrethyl amno-4567 )
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o

Chiorosulfonic acid (4 mL) was added to 1,3,5-tri-tert-butyl-benzene (1.5 g, 6.1 mmol)

15 which had been cooled to 0 °C. After being stirred at 0 °C for 30 minutes, the mixture
was warmed to room temperature and stirred for 1 hour. Then the mixture was
poured into ice water (50 mL) and extracted with dichloromethane (20 mL x 3). The
combined organic layers were dried over sodium sulfate and concentrated in vacuo.
The residue was purified by column chromatography (gradient elution: 0-20% ethyl

20 acetate in petroleum ether) to aﬁ(;rd 3,5-di-tert-butyl-benzenesulfonyl chleride (880
mg, 50%) as a yellow solid (reference: Guthrie, R. D. ef al. Aust. J. Chem. 40 (1987)
2133).



cald. (calculated) for C20F121F6N304S 513, obsd.
(Obs®PPVEYS{ ESI) [(MrH)t] 514. EXAVPLESERLYSHE 2-8
20 The followi ng exanples 2-2 to 2-8 were prepared
in an anal ogous manner as *tescri bed for exanpl e
2-1 usi ng t lrarapPREFARAGOR OESRESIFIC qUIMEODNDSI at es. -
3 - Exanple No. Systematic Nane M5 (ESI+, MtH)
gtructure 2-2 {(R) 4- [ 4aBLe®- 2- chl or o-

enz

-penzenesulfon Iam no)-4.5,6,7-tetrahydro-
etrc acid

et Ay [oggiafl-ageigacy efppester N R B
2-3 {(R)-4-[(2-Chl oro-4-
trlfluoronethylbenzenesulfonyl~nethyli
amno]-4,5,6,7-tetrahydro- 4 pdakol -1-yli-acetic
acid ethyl ester 480 1411 w7%,. 0,7, iCDci C2-4
{(R)- 4[01&OM)2HUO

benzenesul fonyl) - me I-N
am nol-4,5,6,7-tetra yﬁ#0|ndazol-1 yll-acetic acid
et hyl ester 474 °

To a solution of ((R)-4-amino-4,5,6,7-tetrahydro-indazol-1-yl)-acetic acid ethyl ester
(446 mg, 2.0 mmol) and 3-bromo-5-trifluoromethyl-benzenesulfonyl chioride (970 mg,
3.0 mmol) in tetrahydrofuran (5 mL) was added a solution of dimethyl-pyridin-4-yl-

10 amine (489 mg, 4.0 mmol) in tetrahydrofuran (5 mL) dropwise. After being stirred at
room temperature overnight, the mixture was concentrated. The residue was purified
by column chromatography (gradient elution, 0-5% methanol in dichloromethane) to
afford [(R)-4-(3-bromo-5-trifluoromethyi-benzenesulfonylamino)-4,5,6,7-tetrahydro-
indazol-1-yl]-acetic acid ethyl ester (750 mg, 63.6%) as a white solid. MS calcd. for

15 CygHq9BrF3N;0,S 509, obsd. (ESI™) [(M+H)'] 510.

EXAMPLES 1-2 to 1-21
The following examples 1-2 to 1-18 were prepared in an analogous manner as
described for example 1-1 using (4-amino-4,5,6,7-tetrahydro-indazol-1-yl)-acetic acid
20 ethyl ester or its R form, 3-(4-benzyloxycarbonyl-amino-4,5,8,7-tetrahydro-indazol-1-
yl)-propionic acid methyl ester or its R form, and the appropriate commercially

available benzene sulfony! chlorides.

25
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462 chloro- 1 H, 7.73 (d, 1 H),
1 4
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112 [(R)-4-(3-Methoxy-5- 462 3
frifluoromethyi- 4
benzenesuifonylamino)-4.,5,6,7-
tetrahydro-indazol-1-yi]-acetic o O
acid ethyl ester HNjS\\O

1-13 [4-(2,5-Bis-trifluoromethyl- 500 i
benzenesulfonylamino)-4,5,6,7- F
tetrahydro-indazol-1-yl]-acetic N .
acid ethyl ester HN:\S\\O F

1-14 [4-(3-Methanesulfonyi- ] 442 \ _o
benzenesulfonylamino)-4,5,6,7- o=5"
tetrahydro-indazol-1-yl]-acetic
acid ethyl ester o,

HN’S“O
4
N\
N
\/O\n)
o

1-15 [4-(4-Methoxy-3-trifluoromethyl- 462 .
benzenesulfonylamino)-4,5,6,7- F O
tetrahydro-indazol-1-yi]-acetic
acid ethyl ester <)
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117 [4-(3-Chloro-4-methyl- 412
benzenesulfonylamino)-4,5,6,7-
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acid ethyl ester HN/S\\O
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1-18 3-[(R)-4-(3,5-Bis-trifiuoromethyl- 500 Fef
benzenesulfonylamino)-4,5,6,7- F
tetrahydro-indazol-1-yl}-propionic o
acid methyl ester Y F

Hr;l’\\o ¥
20
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EXAMPLE 1-1a
[{R)-4-(3-Bromo-5-trifiuoromethyl-benzenesulfonylamino)-4.5.6,7-tetrahydro-

indazol-1-yl]-acetic acid

E
F F
A
HN’S\\ Br
N |
N
HO »J

5 To a solution of [(R)-4-(3-bromo-5-trifluoromethyl-benzenesulfonylamino)-4,5,6,7-
tetrahydro-indazol-1-yl]-acetic acid ethyl ester (18.0 mg, 0.035 mmol) in
tetrahydrofuran (2 mL) was added an aqueous solution of sodium hydroxide (1 N, 2
mL).The resulting mixture was stirred at room temperature for 2 hours, then



trifluoronethy
benz&8A&YW*Fonyly 7.15 (s,1 H),
met hyl -am no]-4,5,6,7- tet

4.81

0

10

(s,

1H,

2 H, 2.77 (s, 3 ,

7.86 (d 1

H)
5.04

2.58

' ( gCTfEP2006058468
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Ia%r was acidified with concentrated hydrochioric acid to pH 4 and then stirred with

diethyl ether (2 mL) and petroleum ether (6 mL) at room temperature for 2 hours.

The resulting mixture was filtered to afford [(R)-4-(3-bromo-5-trifluoromethyl-

benzenesulfonylamine)-4,5,6,7-tetrahydro-indazol-1-yll-acetic acid (13.3 mg, 78.8%)
as a white powder. 'H NMR (400 MHz, CDsOD) & ppm 8.34 (s, 1 H), 8.20 (s, 2 H),

6.81 (s, 1 H), 4.80 (s, 2 H), 4.48 (t, 1 H), 2.50 (m, 2 H), 2.00-1.72 (m, 4 H). MS calcd.

for C1gH1sBrFaN;04S 481, obsd. (ESI™) [(M+H)'] 482.

EXAMPLES 1-2a to 1-18a

The following examples 1-2a to 1-18a were prepared in an analogous manner as

described for example 1-1a using the corresponding esters.

benzenesulfonylamino
}-4,5,6,7-tetrahydro-
indazol-1-yll-acetic
acid

1 H), 8.04 (d,
J=859 Hz, 1 H),
7.92 (d, J=2.02
Hz,1 H), 7.65 (dd,
J=8.46, 2.15 Hz, 1
H), 6.89 (s, 1 H),
477 (s, 1H),4.27
(d, J=1.52 Hz, 1
H), 4.08 (s, 1 H),
239 (s., 2 H), 1.90
(s,1H),1.70 (s., 1
H), 1.58 (d, J=7.33
Hz, 2 H)

H NMR (400 MS
Example MHz, CD:OD) & (ESH,
No. Systematic Name ppm M+H) Structure
1-2a [4-(3,5-Dichioro- 7.90 (d, 2 H), 7.81 404 al
benzenesulfonylamino | {t, 1 H), 6.81 (s, 1
¥-4,5,6,7-tetrahydro- H), 4.77 (s, 2 H), o
indazol-1-yl]-acetic 445 (t, 1 H),2.50 >\s\\ cl
acid (m, 2 H), 1.991.77 HN©
(m, 4 H)
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N
Y
o
1-3a* [4-(2 4-Dichloro- 8.39 (d, J=8.59 Hz, 404 cl




HO 2-4a {(R-4-((4-Bronmo-2- 7.89 (t, 1 H, 7.71
(d, #dBwewy o fluoro- 1 H), 7.62 (EVERppsics
benzenesul fonyl)- 6.89 (s, 1 H), 5.10 -

met hyl -ani no]-4,5,6,7 5.04{m 1 H),
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1-ba [4-(4-Methyl-3-niiro- 8.47(s,1H),8.10 395
benzenesulfonylamino | (d, 1 H), 7.72(d, 1 0
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t ei rahydro-indazol-1- 4.74 (s, 2 H), 2.72 (s,
yl) - ae®lopesacid 3 H), 2.56 (s, 2 H), PCI/EP2/OFsEes.
1.99 (m 1 H), 1.91 -1.69 (m 3 H  2-5a
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1-16a KR)-4-(3,5-Bis- 8.71 (s, 3 H), 6.81 492 .
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-1.76 (m, 4 H) w
N\
Y
o
1-17a [4-(3-Chioro-4-methyl- | 7.89 (s, 1 H), 7.73 384
benzenesulfonylamino | (d, 1 H),7.51 (d, 1
}4,5,6,7-tetrahydro- | H), 6.66 (s, 1 H), og o
indazol-1-yt]-acetic 469 (s,2H),4.34 Se
acid (s,1H),2.61- moo
2.40 (m, 5 H), 1.96
-1.84 (m, 1 H), dY
1.82-1.65(m,3 Y
H) Ho\n)
o
1-18a | 3-[(R)4-(3,5-Bis- 843 (s, 2H),8.29 486 P’
frifluoromethyl- (s, 1H),6.73(s, 1 F
benzenesulfonylamino | H), 4.20 (t, 1 H),
-4,56,7-tetrahydro- | 4.15 (t, 2 H), 2.75 iy
indazol-1-yi}-propionic | (m, 2 H), 2.71-2.53 Hy TN &1

acid

(m, 2 H) 1.87-1.67
(m, 4 H)




2 H, 1.74 - 1.62 (m HO 1 0 W
201070889 YPCL7EL' 2009/ 058468 - 76 - BCTEEIM0S6S
{(R)-4-[(3,5-Drbrono- benzgnesul fonyl) -

nmet hyl - amho] - 4, 5, 6, 7- terahydro-indazol - 1-

A- acethe @vaoiedor §NIRwafmvsods. H) , 8.08 (d, 2 H), 6.61
(s, 1 H, 550 (s, 1 H, 516- 5.07 (m 1 H, 4.83
(s, 2 H, 2.67 (s, EXAMPLE 2-1 '

{{R)-4-[(3,5-Bis-trifluocromethyl-benzenesulfonyl)-methyl-amino}-4,5,6.7-

5 tetrahydro-indazol-1-yl}-acetic acid ethy! ester

To a solution of (R)4{[4~(3,5-bis-triflucromethyl-benzenesulfonylamino)-4,5,6,7-
tetrahydro-indazol-1-yl]-acetic acid ethyl ester (example 1-5, prepared by the
method analogous to the one described for example 1-1, 48.6 mg, 0.100 mmol) in
10 acetonitrile (3 mL) was added potassium carbonate (27.6 mg, 0.200 mmol) and
methyl iodide (9.5 uL, 0.150 mmol). After being heated at 70 °C under an argon
atmosphere for 6 hours, the reaction mixture was cooled to room temperature,
filtered through a glass funnel and concentrated in vacuo. The residue was purified
by column chromatography (gradient elution, 0-5% methanol in dichloro-methane) o
15 afford {(R)-4-{(3,5-bis-trifluoromethyl-benzenesulfonyl)}-methyl-amino]-4,5,6,7-
tetrahydro-indazol-1-yi}-acetic acid ethyl ester (42.6 mg, 83%) as a white solid. MS
cald. (calculated) for CaoH21FsN304S 513, obsd. (observed) (ESIT) [(M+H)"] 514.

EXAMPLES 2-2 to 2-8

20 The following examples 2-2 to 2-8 were prepared in an analogous manner as
described for example 2-1 using the appropriate ester intermediates.

25



506 sr \I1I
- 2. @920(0 6939

3 H,
2 H,

2.63 -

1.90

2.48 (m
- 1.76 (m

PCT/2EP2;)F/B,584

2.10

68

2-7a ((R)-4-[(3,5-Di-tert-,7.82 (t, 1 H, 7.75 (d,
462

Example

No. Systematic Name MS (ESH, M+H) Structure

2-2 {(R)-4-[(4-Bromo-2-chloro- 490 Br
benzenesulfonyl)-methyi- o,
amino]-4,5,6,7-tetrahydro- ~ %
indazol-1-yl}-acetic acid ethyl i 0«
ester N@

N
~.-0
Z/J

2-3 {(R)-4-[(2-Chloro-4- 480 ROF
trifluoromethyl- -
benzenesulfonyl}-methyl- %
amino]-4,5,6,7-tetrahydro- \y’s\\0
indazol-1-yl}-acetic acid ethyl H “
ester . '

o, [
Z//

2-4 {(R)-4-[(4-Bromo-2-fluoro- 474 Br
benzenesulfonyl}-methyl- o
aminol-4,5,6,7-tetrahydro- \N,S\\
indazol-1-yl}-acetic acid ethyl i OF
ester N//j()

by
\/0)//
e}

2-5 {(R)-4-[(3-Bromo-5- 524 H
trifluoromethyi- i
benzenesulfonyl)-methyi- "
amino]-4,5,6,7-tetrahydro- N ar
indazol-1-yl}-acetic acid ethyl %
ester N//I)

\N
~-C.
Z//

2-6 {(R)-4-[(3,5-Dibromo- 534 : Br
benzenesulfonyl)-methyl-
aminol-4,5,6,7-tetrahydro- N
indazol-1-yl}-acetic acid ethyl \N,\s\\ Br
ester : ©

0
N\
o w//N
-~
)




butyl- 2 H, 6.02 (s, 1 H), benzenesul fonyl) -
5.08wo2u0@®» (m 1 H), met hyl - am noITAP29/ @Ry -
4.79 (s, 2 H, 2.60 (s, t etrahydro-indazol -1- 3
H, 2.51- 2.44 (m )1 ¥ %4cetic acid 211), 2.08

V4 3 1N a
- 1. 9Bx(MTRatesbrddom 1. 91 - 2d. 737 (M
benzenesulfonyl}methyi- °
amino}-4,5,6,7-tetrahydro- ’ Nt
indazol-1-yl}-acetic acid ethyl ol
ester ;\/@
(e}

28 3{(R)-4-[(3,5-Bis- 514 NE
frifluoromethyl-
benzenesulfonyl)-methyl- Q @F
amino}-4,5,6,7-tetrahydro- ~e R .
indazol-1-yl}-propionic acid - i
methyl ester N‘//NjO

e

EXAMPLE 2-1a
{(R)-4-[(3,5-Bis-trifluoromethyl-benzenesulfonyl)-methyl-amino]-4.5.6.7 -

tetrahydro-indazol-1-yl}-acetic acid

Starting with {(R)-4-[(3,5-bis-trifluoromethyl-benzenesulfonyl)-methyl-amino]-4.5,6,7-
tetrahydro-indazol-1-yi}-acetic acid ethyt ester, using the method analogous to the
one described for example 1-1a, {{(R)-4-[(3,5-bis-trifluocromethyl-benzene-suifonyl)-
methyl-amino]-4,5,6,7-tetrahydro-indazol-1-yl}-acetic acid (10.2 mg, 68.6%) was

10 obtained as a white solid. 'H NMR (400 MHz, CD;OD) & ppm 8.46 (s, 2 H), 8.35 (s, 1
H), .72 (s, 1 H), 5.21 (t, 1 H), 4.82 (s, 2 H), 2.67 (s, 3 H), 2.52 (m, 2 H), 2.00-1.64
(m, 4 H). MS cald. for C1gH17FgN304S 485, obsd. (ESI") [(M+H)'] 486.

15



2 H,

1.71 -

1.62 (m

1H),

1.40 -1.37

(s,

18 Hyowwpsgya 3-{(R)-4-[(3,5-Bis- 8. 44Pquaruopsyys

8.34 (s,
(s, 1 H,

described for example 1-1a using the corresponding esters.

500 L.. p

I rifluoronethyl -

1 H), 6.57

benzenesul f 6/l y 5.21 -5.09 (m 1 H),
EXAMPLES 2-2a to 2-8a

The following examples 2-2a to 2-8a were prepared in an analogous manner as

MS
Example 'H NMR (400 MHz, | (ESH,
No. Systematic Name CD3;OD) & ppm M+H) Acid structures
2223 {R)-4-[(4-Bromo-2- 8.07 (d, 1H), 7.94 (s, 462 o
chioro- 1H),7.73(d, 1H),
benzenesulfonyt)- 714 (s,1H),4.99 (t, A
methyl-amino}-4,5,6,7- | 1 H), 4.82 (s, 2 H), \N/S\\
tetrahydro-indazol-1- 2.73(s,3H),2.56 (s, 0 o«
yi}-acetic acid 2H),2.11-2.03(m, g
1H),2.01-1.89 (m, |
1H),1.843-1.73 (m, HO
2H)
(¢}
2-3a {(R)-4-](2-Chloro-4- 8.39(d, 1 H), 8.06 (s, 452 e
triflucromethyl- 1H),7.86(d1H),
benzenesuifonyl)- 7.15(s,1H),5.04 (s, \F
methyl-amino}-4,5,6,7- | 1 H), 4.81 (s, 2 H), °\\s
tetrahydro-indazol-1- 2.77 (s, 3H),2.58 (s, \g’ % 4
yi}-acetic acid 2H),2.08-1.77 (m, 4 o
HOH
0
2-4a {(R}-4-[(4-Bromo-2- 789(t 1H),7.71(d, 446 o
fluoro- 1H),7.62(d, 1 H),
benzenesulfonyl )- 6.89 (s, 1H),5.10- A
methyl-amino]-4,5,6,7- | 5.04 (m, 1 H), ~ R
tetrahydro-indazol-1- 474 (s,2H), 272 (s, i °F
yl}-acetic acid 3H),256(s,2H), y [
2.11-1.99 (m, 1 H), N
1.91-1.69 (m, 3H) HOH
o
2-ba {(R)-4-[(3-Bromo-5- 8.38 (s, 1H), 8.24 (s, 496 e F
trifluoromethyl- 1 H), 817 (s, 1H), E
benzenesuifonyl)- 6.65(s, 1H),5.15- /5\
methyl-amino]-4,5,6,7- | 520 (m, 1 H), 9
tetrahydro-indazol-1- | 4.85 (s, 2 H), 2.68 (s, X Br
yi}-acetic acid 3 H),2.63-2.48 (m, %
2H),2.09-1.99 (m, y: -
1H),1.89-1.76 (m, N\/jO
2H),1.74-1.62 (m, Ho
1 H)
o]




nmet hyl -am no]-4,5,6,7- 4.18 (t,
t el r FAPHPES? ndazol -1- 2.78 (t,

yl }propionic acid 2.
2.00 (s,

H),

1H),

51 (m

1.'§%‘Es 1.

H),

2 H)

2 |_|)’ 2CT7F 00_9/058468
2. 14 (s,
68 (m 2 H),

2

2-6a

{(R)-4-[(3,5-Dibromo-
benzenesulfonyl)-
methyl-amino}-4,5,6,7-
tetrahydro-indazol-1-
yl}-acetic acid

8.12 (s, 1 H), 8.08 (d,
2H), 6.61 (s, 1H),
550 (s, 1 H), 5.16 -
5.07 (m, 1 H),

483 (s, 2 H), 2.67 (s,
3H),2.63-2.48 (m,
2H), 2.10 - 2.00 (m,
2H),1.90-1.76 (m,
2H)

506

2-7a

{(R)-4-[(3,5-Di-tert-
butyl-
benzenesulfonyl)-
methyl-amino}-4,5,6,7-
tetrahydro-indazol-1-
yi}-acetic acid

782 (5 1 H), 7.75 (d,
2H),6.02 (s, 1H),
5.08 —4.99 (m, 1 H),
479 (s, 2 H), 2.60 (s,
3H), 2.57 - 2.44 (m,
2H), 2.08 -1.95(m,
1H),1.91 - 1.73 (m,
2H),1.71-1.62 (m,
1H),1.40 - 1.37 (s,
18 H)

2-8a

3-{(R)-4-[(3,5-Bis~
trifluoromethyi-
benzenesulfonyl)-
methyl-amino]-4,5,6,7-
tetrahydro-indazol-1-
yl}-propionic acid

8.44 (s, 2 H), 8.34 (s,
1 H), 657 (s, 1 H),
521-509 (m, 1H),
418 (2 H)

278 (t,2H),2.74-
251 (m, 5H), 2.14
(s, 2H),2.00 (s, 1 H),
1.83-1.68 (m, 2H),
1.60 (t, 1 H),

462
v
A
300
N-
p
500 F. f;
R
SR

EXAMPLE 341

- [4-(3-Ethoxy-5-trifluoromethyl-benzenesulfonylamino)-4,5.6,7-tetrahydro-

indazol-1-vl]-acetic acid ethyl ester

\/07]//
[4~(3-Fluoro-5-trifluoromethyl-benzenesulfonylamino)-4,5,6,7-tetrahydro-indazol-1-
ylJ-acetic acid ethyl ester (prepared by the method analogous to example 1-1, 200




1.60 (t, 1 H),

EXANMPP B108us9p9 PCT/EP2009/058468

J4- (3- Ethoxy-5-trifluoronet hyl -benzenesul fonyl anin
0)-4,5,6,7-tetrahydroi ndazol - 1- yl | -acetic acid

et hy lmg @Sk Bkol), &dium hydride (60% dispersed in mineral oil, 89 mg, 2.22 mmol)
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- 7a°etaﬁgThe 0994 YRRIIET “e LB R PASOTE YRS e
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et hah® et divgoronzbthdneptprefiold Ineteoxdt-glyespriedied- i n

N, N- dénzarsianohyfia0int)Adiei7 d@atydo-ndakol-1-Mivestinacktetiy esteanelsd
heat ed, 7b%). s GHlaG5-OWANFEN 0365, adsd. IEOGMBN 4240 m nut es.
Thg resulting mxture was acidified with 0.1N
hydrochloric acid to Q_E%quQ(t racted with ethyl
5 acetate. The o

washed with
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di um st concentrat ed
in A frREmPR] ‘dfﬁ%e'tﬁﬁg"(fﬂ?’?"fq FroBYr3ash col um
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di 16 hbof.oretthatreelends dloralbrhior)-@.5.6.7-tetrahydro-indazol-1-yl]-acetic acid
[ 4- (Smﬁ&skwahy%aﬁproprfaﬂeumrn@rasertytaydnénealZoecnesuI fonyl anm no
) - 4, 5,6, 7 tetrahydro-indazgl-1-jA-acetic acid et hyl

esterExa(m180 ng, 78% . MS cal{E@l.+ flor CZCA)StF124F3I\l30>S
475, FBbsd RN e el 10 EXANPLE =3-2710

3-4 The fohbemmatsirmmbes 3-2 1o 3-4 ggg
prepared [N an anal ogous ranner| as degeri bed f

exanple 3-1 using either e
[ 4- (p-bronmo-6-chloro-pyridine-3 7

sul f pnyl aJm no)-4,5,6,7-tetrahydro-.i gdazol - 1-y1l- ac
etic|lacid ethyl ester or 4-(3-bro 15
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t r ahytr o- i GEEsh e iacet|i ¢adi d et hy e<fler and
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3-2 [4-(5-13rone-6-et hoxy-pridi ne- 3-
sul f BAYPRANPhe) - 4, 5, 6, 7-t et r ahydr oi ndaZ‘E{EPZT”’%?““écetl

c acid ethyl ester ‘0 T
3-3 [4-(5-Brono-6- cyclopeﬁ?yloxy-
pyr i giane- &(snubmpwdmam—jdm 145, 8, 7- i
t et mhydr o-h RSB TI Y A Ad eficlacid et este
527 S ethyl ester 3\5\
, I H’ ) )\
b
S~
EXAMPLE 3-1a

[4-(3-Ethoxy-5-trifluoromethyl-benzenesulfonylamino)-4,5.6,7-tetrahydro-
indazol-1-yll-acetic acid

5 (0]
Starting with [4-(3-ethoxy-5-trifluoromethyl-benzenesulfonylamino)-4,5,6,7-
tetrahydro-indazol-1-yl}-acetic acid ethyl ester using the method analogous to the
one described for example 1-1a, [4-(3-ethoxy-5-trifluoromethyl-

benzenesulfonylamino)-4,5,6,7-tetrahydro-indazol-1-yl]-acetic acid (12.0 mg, 50.8 %)

10 was obtained as a white solid. '"H NMR (400 MHz, CD;0D) & ppm 7.75 (s, 1 H), 7.67
(s, 1H),7.45(s,1H),6.71 (s, 1 H), 4.78 (s, 2 H), 4.41 (t, 2 H), 4.21 (g, 2 H), 2.57 (t,
2 H), 1.83-1.78 (m, 4 H), 1.47 (s, 3 H). MS cald. for C1gH20F3Nz0sS 447, obsd. (ESI”)
[(M+H)"] 448.

15 EXAMPLE 3-2a to 3-4a
The following examples 3-2a to 3-4a were prepared in an analogous manner as

described for example 1-1a using the corresponding esters.
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teir

S-- 0 WO
2010¥0@89IBSPCT/ EP2009/ 058468 - 78 - 3ACTEFH0/0584ss
[ 4- (3-1 sopropoxy-5-trifluqronethyl -
benzenesul f onyl am no) -4, 5,
ANydrp-i ndazol -[I- A-aceti ¢yaci g et hyl ester
Example 'H NMR (400 MHz, | (ESH,
No. Systematic Name Cb;0OD) 5 ppm M+H) Structure
3-2a [4-(5-Bromo-6- 8.63(d, 1 H), 8.36 459 7
ethoxy-pyridine-3- (s,1H),6.90(s, 1 o
sulfonylamino)- H),4.91 (m, 2 H), /?\\/\:
456,7-tetrahydro- | 4.56 (g, 2 H), 4.44 Oy ==
indazol-1-yl]-acetic | (t, 1 H), 2.55 (m, 2 wy’ o
acid H), 1.95-1.75 (m, 4
H), 1.46 (1, 3 H) Fb
Y
3-3a [4-(5-Bromo-6- 8.58 (d, 1 H), 8.31 499
cyclopentyloxy- (d, 1 H) 3(s 1 N °_<:|
pyridine-3- H),5.57 (g, 1 H 7\
sulfonylamino)- 476 (s, 2 H), 438 e di
4,5,6,7-tetrahydro- | (s, 1 H),2.54 (m, 2 Yo
indazol-1-yij-acetic | H), 2.01-1.68 (m, 12
acid H) B
HO.
Y
34a [4-(3-Isopropoxy-5- | 7.73 (s, 1 H), 7.65 462 1
frifluoromethyi- (s,1H),743(s, 1 F i
benzenesulfonylami | H), 6.68 (s, 1 H),
no)-4,5,6,7- 4.80 (m, 3H), 4.41 o
tetrahydro-indazol- | (t, 1 H), 2.55 (t, 2 oK o
1-yl]-acetic acid H), 2.00-1.72 (m, 4 o )\
H), 1.38 (d, 6 H) a
o N
bt
EXAMPLE 4-1

490

{(R)-4-[(3-Chloro-~4-cyclopentyloxy-benzenesulfonyl)-methyl-amino]-4.5,6.7-

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

Cl

N~

o0
N~ O)//N

o]

iz

e
0,
S,
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a Fire % EXAMPLE

3- | a WO 2010/006939 PCT/EP2009/058468

14- (3- Et hoxv-5-trifluoro Bhvl benzenesul f onyl anmin
0)-4,5,6,7-tetrahvdroi ndazo] -1l-yll-acetic acid NO
50

St ar kirRe.dnlvk o fudro Bk eneyutBnyl) by U AR M Ydiraly@RZ €Ne
sul f%ﬂoﬁ’ﬂ?l}&@&nc écléet erer

tetrahydro-indazol -1-yl]-acetig acid et hyI ester

using the nethod anal ogous to th |
onedescri bedf or exanpl el- 1a <E4 -et hoxy-5-trifluor
onet hyl -

benzenesul f onyl am no) 4, /,51239 t et rahydro-i ndazol -
-yl kacetic acid (12 0/() 10 was obtai ned
as a white solid. 1 (400 , CD30D) ppm
7.75 (s, 1 H, 7.67 (¢ 1 H, 7.45 (s, 1 H, 6.71
(S5 Staltfg, with 7 8R){453-ctroH)fipordlbefizbnestifony@mild) 4,5, 7-Bdahfolp: 2
H) , %dég 14yit-acetid abl) ethyl es®d tplepdl &y me‘ﬂwoﬂnaloéeuéltz #HeSone 3
H) WRcrbét Aove Fopéxarﬁﬁk&lq %QF%W%Q&%SAQ% me%cj;gﬂalo £ +)
exa th?a c]ne ’;Er'be 50 13 { -4%3ochI§ro-4 ﬁluoro benzenes fon}/l\fI ng

anal 0§ td’u%m'" nnertetrﬁgydrﬁéng%z?' 13 %De%??' N elﬁrtf)?fés  §38%)
usP NS HPaEH T 2EPE REIP-E et BF SreMOfifhOsS 429, obsd. (ESI)
2010[MOBYS30PCT/ EP2009/ 056468 - 79 - Exanpl e No.
Systematic Name 11-1 NWR (400 MHz CEbOD) 5 ppm M5
( ESI {tr)-aMisidhioro-4-cyclopentyloxy-benzenesulfonyl)-methyl-amino]-4,5,6,7-
tetrahydro-indazol-1-yl}-acetic acid ethyl ester
Cl

Starting with {(R)-4-[(3-chloro-4-fluoro-benzenesulfonyl)-methyl-amino]-4,5,6,7-
tetrahydro-indazol-1-yl}-acetic acid ethyl ester and cyclopentanol using the method
analogous to the one described above for example 3-1, {(R)-4-[(3-chloro-4-
cyclopentyloxy-benzenesulfonyl)-methyl-amino}-4,5,6,7-tetrahydro-indazol-1-yl}-

20 acetic acid ethyl ester was obtained. MS cald. for CasH3oCIN3OsS 495, obsd. (ESIY)
[(M+H)"] 496.



Structure 3-22 [4-(5-Bronp-6- 8.63 (d, 1 H), 8.36
459 MPHEPhoxy- pyridine-3- (s, 1 H), *CEoQYEs 1
sul fonyl am no)- H), 4.91 _%m 2 H,
4,5,6,7-tetrohydro- 4.56 (q, 2 H, 4.44
I ndazol -1-ylFacetic (t, 1 H, 2.55 (m 2 acid
EXAMPLE 4-2 to 44 ‘
The foliowing examples 4-2 to 4-4 were prepared in an analogous manner as
described for example 4-1 using [4-(5-bromo-6-chloro-pyridine-3-sulfonylamino)-
5 4,5,6,7-tetrahydro-indazol-1-yl]-acetic acid ethyl ester and the appropriate
commercially available alkyl alcohols.

Example MS (ESH+,

No. Systematic Name M+H) Siructure

4-2 {(R)-4-[(5-Bromo-6-cyclobutoxy- 527
pyridine-3-suifonyl)-methyl- Br
amino]-4,5,6,7-tetrahydro- PP
indazol-1-yl}-acetic acid ethyl a bk hn!
ester S

]
N\/ |
\,or)“
(e}

4-3 {(R)-4-[(5-Bromo-6-isopropoxy- 515 I
pyridine-3-sulfonyl)-methyi- Br
aminol-4,5,6,7-tetrahydro- - AN O
indazol-1-yl)-acetic acid ethyl JLIY
ester R

£ o
N\/ |
O
[+

44 ((R)-4-{[5-Bromo-6-(tetrahydro- 557
pyran-4-yloxy)-pyridine-3- o
sulfonyi]-methyi-amino}-4,5,6,7- PN
tetrahydro-indazol-1-yl)-acetic a kN \Q,
acid ethyl ester ~y

‘e
N, f
ZJ
EXAMPLE 4-1a

{(R)-4-[(3-Chloro-4-cyclopentyloxy-benzenesulfonyl)-methyl-amino}-4.5.6,7-

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




H, 1.95-1.75 (m 4 H, 1.46 (t, 3 H 3-3a
[ 4- (BoBrOME: 6- 8.58 (d, 1 , 8.31 49YCIEP2005/058468
cycl opentyloxy- (d, 1 H, 6.83 (s, 1
pyridine-3- H), 5.57 (q, T'H),

Cl

-

Starting - with  {(R)-4-{(3-chloro-4-cyclopentyloxy-benzenesulfonyl)-methyl-amino]-
4,5,6,7-tetrahydro-indazol-1-yi}-acetic acid ethyl ester using a method analogous to
the one described for example 1-1a, {(R)4{(3-chloro-4-cyclopentyloxy-
5 benzenesulfonyl)-methyl-amino]-4,5,6,7-tetrahydro-indazol-1-yl}-acetic acid (68.3 mg,
39.8%) was obtained as a white solid. "H NMR (400 MHz, CDsOD) & ppm 7.90 (d, 1
H), 7.83 (dd, 1 H), 7.30 (d, 1 H), .51 (s, 1 H), 5.06 (m, 2 H), 4.79 (s, 2 H), 2.63 (s, 3
H), 255 (m, 2 H), 207168 (m, 12 H). MS cald. for CuH2sCIN3OsS
487CHo6F3N304S 485, obsd. (ESI™) [(M+H)'] 468.
10
» EXAMPLES 4-2a to 4-4a
The following examples 4-2a to 4-4a were prepared in an analogous manner as

described for example 1-1a using the corresponding esters.

H NMR (400 MS (ESH,
Example MHz, CD,0D)5 | M*H)
No. Systematic Name ppm Structure
423 {(R)y-4-[(5-Bromo-6- 8.61(d, 1 H), 499
cyclobutoxy-pyridine- | 8.38 (d, 1 H),
3-sulfonyl)-methyi- 6.713 (s, T H),
amino}-4,5,6,7- 5.37 (m, 1H), N g—d
tetrahydro-indazol-1- 5.12(q,1H), e °,
yi-acetic acid 4.79 (s, 2 H), 3\}@ b=
2.61 (s, 3H), o
2.54 (m, 4 H),
2.27-1.78(m, 8
H)




sul fonyl am no)- 4.76 (s.
4,5, BOP1IEPt ahycl ro-

2 H,

(s,

11-1;,

4. 38
2. 54 PEIFp2009058468

i ndazol - 1-ylFacetic H), 2891-1.68 (m 12 acid
N .
4-3a {(Ry4-|(5-Bromo-6- 8.63(s, 1H), 487
isopropoxy-pyridine-3- | 8.38 (s, 1 H),
sulfonyl)-methyl- 6.73 (s, 1H),
aminoj4,5,6.7- 5.49 (m, 1 H), _
tetrahydro-indazol-1- | 5.12 (1, 3H), 4.78 N o
yl}-acetic acid (s, 2 H), 2.66 (s, % 8
3H),2.54 (m, 2 P
H), 2.07-1.64 (m, °©
4H),143(q, 6
H)
443" ((R)-4-{5-Bromo-6- 8.63(d, 1 H), 529
(tetrahydro-pyran-4- 8.41(d, 1H),
yloxy)-pyridine-3- 6.73 (s, 1H), &
sulfonyl}-methyl- 552-543 (m, 1 Ik O\Q
amino}-4,5,6,7- H),5.16 -5.07 \_/s\\o
tetrahydro-indazol-1- (m, 1 H), 4.80 (s, P
yl)-acetic acid 2H),3.99(t,2 L
H), 3.67 (t, 2 H), , Ho)j
265 (s, 3H),
2.60-2.46(m,2 °
H), 2.14 - 2.06
(m, 2
H),2.04-198
(m, 1 H), 1.89 -
1.75 (m, 4 H),
1.72-1.60 (m, 1
H)

5

10

*: The solvent used for 'H NMR was CDCls.

EXAMPLE 5-1

[{R)4-(3-Methanesulfonyl-5-trifluoromethyl-benzenesulfonylamino)-4.5.6.7-

tetrahydro-indazol-1-yl]-acetic acid ethyl ester

[(R)-4-(3-Bromo-5-trifluoromethyl-benzenesulfonylamino)-4,5,6,7-tetrahydro-indazol-

1-yl]-acetic acid ethyl ester (118.0 mg, 0.20 mmol), methanesulfinic acid sodium salt

(24.5 mg, 0.24 mmol), copper(l) iodide (4.0 mg, 0.02 mmol) and L-proline sodium

salt (3.2 mg, 0.04 mmol) were dissolved in dimethyl sulfoxide (1.5 mL) and water



HO

3-4a [4-(3-1sopropoxy-5- 7.73 (s, 1 H), 7.65

462 Woue9f | yoronet hyl - (s, 1 H), 7.4F7pgnosyes

benzenesul f onyl am

10

15

20

-84 -

(0.3 mL). The mixiure was heated in a microwave oven at 150 °C for 30 minutes.
The resulting mixture was diluted with water and extracted with ethyl acetate. The
organic layer was washed with brine, dried over sodium sulfate, concentrated and
purified by column chromatography (gradient elution, 0-5% methanol in
dichloromethane) to afford [(R)-4-(3-methanesulfonyl-5-triflucromethyl-
benzenesulfonylamino)-4,5,6,7-tetrahydro-indazol-1-yl]-acetic acid ethyl ester (52.0
mg, 51.1%) as a white solid. MS calcd. for CioHooF3sN3OsS2 509, obsd. (ESI)

[(M+H)*] 510.

Example 5-1a
[{(R)-4-(3-Methanesulfonyl-5-trifluoromethyl-benzenesulfonylamino)4.5.6,7-

tetra-hydro-indazol-1-yl]-acetic acid

Starting with  [(R)-4-(3-methanesulfonyl-5-triflucromethyl-benzenesulfonylamino)-
4,5,8,7-tetrahydro-indazol-1-yl]-acetic acid ethyl ester using the method analogous to
the one described for example 1-1a, [(R)-4-(3-methanesulfonyl-5-trifluoromethyl-
benzene-sulfonylamino)-4,5,6,7-tetrahydro-indazol-1-yl}-acetic acid (26.8 mg, 54.6%)
was obtained as an off-white solid. '"H NMR (400 MHz, CD;0D) & ppm 8.67 (s, 1 H),
8.50 (d, 2 H), 7.00 (s, 1 H), 4.50 (s, 1 H), 3.34 (s, 3 H), 2.50 (m, 2 H), 2.01-1.72 (m, 4
H). MS cald. for C17H1gF3N306S2 481, obsd. (ESI*) [(M+H)"] 482.

EXAMPLE 6-1
{{R)-4-[(3-Methanesulfonyl-5-trifluoromethyl-benzenesulfonyl)-methyl-amino]-
4,5.6,7-tetrahydro-indazol-1-yl}-acetic acid ethyl ester




H, 6.68 (s, 1 H), no)-4,5,6,7- tetra

hycl Fe2pf4%%zol - 4.80 (m 3 H), 4.41 (ESVERORS482 55
(t, 2 s 40 1y|haeet|c acid H, 2.00-1.72 (m
4 HN\ H, 1.38 (d, &H ~
F
F——F
o O
W g™
N ]
\/Oh)

(0]
Starting with  [(R)-4-(3-methanesulfonyl-5-trifluoromethyl-benzenesulfonylamino)-
4,5,6,7-tetrahydro-indazol-1-yl]-acetic acid ethyl ester (example 5-1) and methyl
iodide using the method analogous to the one described for example 2-1, {(R)-4-{(3-
5 methanesulfonyl-5-trifluoromethyl-benzene-sulfonyl)-methyl-amino]-4,5,6,7-
tetrahydro-indazol-1-yl}-acetic acid ethyl ester was obtained MS cald. for
Ca0H24F3N306S: 523, obsd. (ESI™) [(M+H)']: 524.

EXAMPLE 6-1a
10 {(R)-4-[(3-Methanesulfonyl-5-trifluoromethyl-benzenesulfonyl)-methyl-aminol-
4.5.6.7-tetrahydro-indazol-1-yl}-acetic acid

Starting with {(R)-4-[(3-methanesulfonyl-5-triflucromethyl-benzene-sulfonyl)-methyl-
amino]-4,5,6,7-tetrahydro-indazol-1-yl}-acetic acid ethyl ester using the method
15 analogous to the one described for 1-1a, {(R)-4-{(3-methanesulfonyl-5-
trifluoromethyl-benzene-sulfonyl}-methyl-amino]-4,5,6,7-tetrahydro-indazol-1-yl}-
acetic acid (45 mg, 90%) was prepared as an off-white solid. "H NMR (400 MHz,
CD3;0D) 8 ppm 8.69 (s, 1 H), 8.57 (s, 1 H), 8.51 (s, 1 H), 6.66 (s, 1 H), 5.22 (1, 1 H),



D EXAMPLE 4-1

KM 490 31081301 0- 4- cycl opent yl oxy- benze REEEPPEHF 1) - m
el hyl -am nol -4,5, 6. 7-

t et rahydro-i ndazol - yll-gcetlc acid ethyl ester 5
Cl 43N¥kﬁﬁk@d@ﬁﬁﬂ&QP@D&BZ&@&l@BBA@BG6@8@H}MScmd

{ (R e iAnREab00da idswgnmrhaszenesul f ony1) - met hyl
-am no]-4,5, 6, 7-tetrahydr oi ndazol - 1-y1}-acetic
acid ethyl ester A \:pJip,p Starting wth

(R)- 4 (3- chloro 4 quoro benzenesul f onyl no) - 4,
5, é’ {R) A : Arifluorometh -benzes ulfonyla yI
est efetraydradindazald-visacedic agid afiyiesie alogous to the one

descri bed above for exanple 1- %) and nethyl iodide
usi ng the net hod anal ogous to the one described
for exanple 2-1,

{(R)-4-[(3-chl oro-4-fl uor -,b een]esutfonyl)-

net hyl - ani no] - 4, 5, 6, 7-t et Lahy dr% ndazol - 1-y1} - ace
tic acid ethyl ester (561 83.8% 10 was
prepared as a mhitg\égLyd M5 cald. for

CleF121CI EN304S 429, @gbsd. (ES11 [(M+H)] 430.

§ (R) il éthmuj?an%.sén@x | QRS B0 HerpERA SR8 Y! fonyl

t et ré?ﬁé'd?% '\d?fa 1 grecefic écﬂethé('ceé‘ ef c acid ethyl ester
150 Starting with

{(R) -4-[(3-chloro-4-fl uoro- b -zenesulfonyb-nethyl-
amno]-4,5,6,7- tetrahydrosilgdazol -1-yl1}-acetic
acid ethyl ester and cyclaggntafioh using the

met hod anal ogous to th descrlbed above for
exanple 3-1, {(R-4- L(gzigﬁoro 4-

10
A mixture of [(R)-4-[(3-ﬂuoro-5-tnf|uoromethyl-benzenesulfonylamino)—4,5,6,7-

tetrahydro-indazol-1-yl]-acetic acid ethyl ester (45.0 mg, 0.10 mmol), ethanethiol (50
L), and potassium carbonate (55.0 mg, 0.40 mmol) in N,N-dimethylformamide (1.0
mL) was heated in a microwave oven at 150 °C for 30 minutes. After cooling to room
15 temperature, 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), dried over sodium sulfate, concentrated to afford [(R)-4-(3-
ethanesulfanyl-5-trifluoromethyl-benzenesulfonylamino)-4,5,6,7-tetrahydro-indazol-1-



cycl opentyl oxy-benzenesul f onyl ) - net hyl - am no] -4, 5,
6, 7- wewrogdeydr o- i ndazol -1-yly 20 acet i ECTE&EPYSEEhy|
ester was obtained. M5 cald. for C23H30CI N3053
495, obsd. (ES() [(m+H)t]*796. WO ‘
2010&!%&980%%@@&4?23@@% b B4@8a viskilis oil. NSXAMPLE 4-2 t O
4-4 The, Aeblsoi, G&dﬁéﬂﬂ&Lﬁﬁ af-2 to 4-4 were

prepared i n an anal ogous nmanner as described for

EX a ngR)Bl r(%FItBangsu&?{gﬁrtaﬂuorolmftaYl -benz esulf?nylamln?)-é,rfﬁa 4 O)

4 5 6’"7“3’9’é’f'}d&zﬁVd’l']tic‘i"ﬁ?féf’zeﬂ]y' °fte 1] -acetic acid et hyI
ester and the appropriate co rcially avail abl e
al kyl al cohol s. Exanpl e No. stemati c Nane MS
(ESI+, MtH) Structure 4-2 o

{(R)-4[ (5-Brono-6-cycl obut*'n)éf p:yi]l di ne- 3-sul f onyl
) -met hyl -am no] -4, 5, 6, 7¢ ahydr o-i ndazol -1-yl)-a
celic acid ethyl esteg I\ -00 4-3
{(R)-4-[(5-Brono- 6-isqpropoxy-

|p¥{)l :jc}_l%sgyt?gp gfliJ(R)kog &h%nemang% gIﬂUO{OH'Iquyl be’n?ehesulfgrjg_/g metﬁlﬁihyc
( ( R) arn{lnoe][élg Gé—lteg?%dr%m((afoé{ ¥'}af‘ﬁ‘§}'8?°8 e yI ester (35.1 mg, 0.07 mmol)
pyr am_dghkyqn@%yw)a Wﬁ?ﬁdqjed rnﬁ:élorg)eroxybenzmc acid (m-CPBA) (34.7 mg,
subf 6.pyrhrhol) pEdt°th Aftea sHrn@At rodm Empsrafure for 3 hours, the resuilting
t et r akyid was domeel@zied and puyiiied bycajwetmrcmmtamy(mhwyelhar@sm er
557 dlch%omemane),taafford [(R)-4-{(3-ethanesulfonyl-5-triflucromethyl-
benzenesulfonyl) methyl-amino)]-4,5,6,7-tetrahydro-indazol-1-yl}-acetic acid ethyl
ester (20.0 mg, 54.6%) as a semisolid. MS calcd. for CaoHz4F3N30eS3 523, obsd
15 (ESI") [(M+H)*] 524.

‘ EXAMPLE 7-2
The foliowing example 7-2 was prepared in an analogous manner as described for
example 7-1 using [(R)-4-[(3-fluoro-5-trifluoromethyl-benzenesulfonylamino)-4,5,6,7-
20 tetrahydro-indazol-1-yf]-acetic acid ethyl ester and cyclopentanethiol.

25



EXAMPLE 4-1 a

{(R W420f0(0®935ChI or o- 4- cycl opent vi oxv- bePFzT@W@%’f“Wonw
| - met hyl -am nol-4,5,6,7- 10

t et rahvdro-indazol -1 -vil-&tetic acid WD

2010{066939PCTLEP20091058 8;5 -182 - C 0
St ar téxgg,?e Wi t h (ESH, ,
{(R) tM- [ (3ysehdicoes- 4- cycl opem yv| oxy- befreemesul fonyl

)_ ITENHy' _‘d(ﬁﬁtlﬁé clopentanesulfonyl-5- | 564 7 .

4,5,p, 7-t etrreos azop;ﬂf’? Hdazol - 1-yf}- acetouiEELaam d etk
ester usi ngylaterneth anal ogous|to th/(\b) one
descyri bed for exanple 1-1a, L
{(R}4-[(3-chl oro-4-cycl openty b*s?gf’ 5

benzenesul f onyl) - net hyl -ami no]+ 4,5, 6, 7-t et rahydr
i ndazol-1I-yII-acetic acid (68.3 ng, 39.8% was
obtai ned as a white soiiaghpLEl#Aa NVR (400 MHz,

yl

0O-

CD30f% 405 Blpemeszﬂfggl-f(-tqﬂuoﬂomtﬂql-b(angigsu(f%HIamillo)@b@,T-? . 30
(d, ] , 4.79 (s, 2
H) , 0 Z (m H, 2.07-1.68 (m 12

H) . MG cal d. for C211-126CIN
485, obsd. (ESE') [(MH)+] 44 10 EXAMPLES 4-2a
to 4-4a The foll owi ng exaaples 4-2a to 4-4a were
prepared in an anal ogou&ﬁgnnef\és descri bed for
exanpl e 1-1a using the~céerespondi ng esters.
barnple No. Stematic 11-1 NWR (400 MHz,
CD300)o M5 (ESI+. KP Structure 4-2a
{(R-4-[(5-Bronmp-6- 8.61 (d, 1 H), 499

cycl ekt ALY (3 thaf€ufonyl-5-trifluoromethyl-benzenesulfonylamino)-

4,5,6,7-tetrahydro-indazol-1-yl]-acetic acid ethyl ester using the method analogous to

S 467C22H26F3N304S

the one described for examble 1-1a, [(R)-4-(3-ethanesulfonyl-5-triflucromethyl-
benzenesulfonylamino)-4,5,6,7-tetrahydro-indazol-1-yl]-acetic acid (5.7 mg, 30.2%)

10 was obtained as a white solid. '"H NMR (400 MHz, CDsOD) & ppm 8.66 (s, 1 H), 8.54
(s, 1H), 8.49 (s, 1 H),6.80 (s, 1 H), 4.80 (s, 2 H), 4.52 (s, 1 H), 3.50 (g, 2 H), 2.60 (m,
2 H), 2.01-1.72 (m, 4 H), 1.30 (t, 3 H). MS cald. for C1gH20FsN306S2 495, obsd. (ESI")
[(M+H)"] 496.

15



8.38 (d, 1 H), 3-sul fonyO-nme(hyl - 6.713 (s, 1
H), Wwo20i§130)-4,5,6,7- 5.37 (m 1 H), PCTEP20095/058468

tetrahydro-indazol-1 5.12 (g, 1 H), yl }-acetic
acid 4.79 (s, 2 H), 281 (s, 3 H), |
EXAMPLE 7-2a

The following example 7-2a was prepared in an analogous manner as described for

example 1-1a using the corresponding ester.

MS
Example | Systematic "H NMR {400 MHz, CD;0D) (ESH+,
No. Name 3 ppm M+H) Siructure
7-2a [(R)-4-(3- 8.62 (s, 1H),852 (s, 1H), 536
Cyclopentanes | 845 (s, 1 H),6.78 (s, 1 H),
ulfonyl-5- 498 (s, 2H),4.52 (t, 1H), ~
triftuoromethyl- | 3.82 (m, 1 H), 2.50 (m, 2 H), § F
benzenesulfony | 2.06-1.82 (m, 4 H) g
lamino)-4,5,6,7- o (@ o 20
tetrahydro- P o’b
indazol-1-yl]- ©
acetic acid

5 EXAMPLE 841
{(R)-4-[(3-Ethanesulfinyl-5-trifluoromethyl-benzenesulfonyl}-methyl-amino]-
4,5,6,7-tetrahydro-indazol-1-yl}-acetic acid ethyl ester

o
{(R)-4-[(3-Fluoro-5-trifluoromethyl-benzenesulfonyl)-methyl-amino]4,5,6,7-
10 tetra-hydro-indazol-1-yl}-acetic acid ethyl ester




2.54 (m 4 H), 2.27-1.78 (m 8 H) WO

20107088983 CT/ EP2009/ 058468 - 83 - 4RCIEP2009/058468

{(R) 4-[ (5- El rono- 6- 863(& 487

| sopr opoxy- pyridi ne-3 8.3 (s 1 H)

sul f ey witEed)-slfiooro-5-trifluoromethyl-benzene-sulfonylamino)-4,5,6,7-
tetrahydro-indazol-1-yl]-acetic acid ethyl ester (prepared by a method described
above for example 1-1) and methyl iodide, using the method analogous to the one
described for example 2-1, {(R)-4-[(3-fluoro-5-trifluoro-methyl-benzenesulfonyl)-

5 methyl-amino]-4,5,6,7-tetrahydro-indazol-1-yl}-acetic acid ethyl ester (500 mg, 94%)

was prepared as a white solid. LC-MS cald. for C1gH21FsN304S 463, obsd. (ESI")
[(M+H)"] 464.

{(R)-4-[(3-Ethylsulfanyl-5-trifluoromethyl-benzenesulfonyl)-methyl-amino]-
10 4,5,6,7-tetrahydro-indazol-1-yl}-acetic acid ethyl ester

-0 NTJO

Starting with {(R)-4;[(3—ﬂuoro—5—tr'rf|uoromethyl-benzenesulfonyl)-methyl-amino]-
4,5,6,7-tetrahydro-indazol-1-yl}-acetic acid ethyl ester and ethanethiol using a
method analogous to the one described for the 1% step of example 7-1, {(R)-4-[(3-

15  ethylsulfanyl-5-triflucromethyl-benzenesuifonyl)-methyl-amino]-4,5,6,7-tetrahydro-
indazol-1-yl}-acetic acid ethyl ester (136 mg, 86%) was obtained as a white solid. MS
cald. for Co1HzsF3N304S;2 505, obsd. (ESIT) [(M+H)'] 506.
{(R)-4-[(3-Ethanesulfinyl-5-trifluoromethyl-benzenesulfonyl)-methyl-amino]-
4,5,6,7-tetrahydro-indazol-1-yl}-acetic acid ethyl ester



6.73 (s, 1 H), aminol-4,56,7- 5.49 (m 1
t et r@apyeeesy ndazol -1- 5.12 (t, 3 H), BHCTFEB0o/0sses

4)-acetic acid (s, 2 H, 2.66 (s, 3 H, 2.54
(m 2 H, 2.07-1.64 (M~
‘FFF
O\\ .0
\I;I/S\\O S

10

15

To a solution of {(R)-4-[(3-ethylsulfanyl-5-trifluoromethyl-benzenesuifonyl)-methyl-
amino]-4,5,6,7-tetrahydro-indazol-1-yl}-acetic acid ethyl ester (50.6 mg, 0.10 mmol)
in dichloromethane was added 3-chloro-benzenecarboperoxoic acid (m-CPBA) (19.1
mg, 0.11 mmol) at 0 °C . After stirring at room temperature for 3 hours, the resulting
mixture was concentrated in vacuo. The residue was purified by flash column
(gradient elution, 5% methanol in dichloromethane) to afford {(R)-4-[(3-
ethanesuifinyl-5-trifluoromethyl-benzenesulfonyl)-methyl-amino]4,5, 6,7-tetrahydro-
indazol-1-yl}-acetic acid ethyl ester (39.6 mg, 76.2%) as a semisolid. MS cald. for
C21H26FsN305S, 521, obsd. (ESIT) [((M+H)'] 522.

EXAMPLE 8-1a
{(R)-4-{(3-Ethanesulfinyl-5-trifluoromethyl-benzenesulfonyl)-methyl-amino]-
4,5,6,7-tetrahydro-indazol-1-yl}-acetic acid

Starting with {(R)-4-[(3-ethylsulfanyl-5-trifluoromethyl-benzenesulfonyt)-methyl-
amino}-4,5,6,7-tetrahydro-indazol-1-yl}-acetic acid ethyl ester using the method
analogous to the one described for example 1-1a, {(R)-4-{(3-ethanesuifinyl-5-
trifluoromethyl-benzenesulfonyl}-methyl-aminol-4,5,6,7-tetrahydro-indazol-1-yl}-



4 H, 1.43 (q, 6 H) 44e ((R)-4-115-Brono-5-
8. 63WPeproessy) - 529 (tetrahydro- pan- ACTVEgOAFsEg 1
H) , yl oxy) - pyri di ne- 3- 673(5 1 H,
sul fonyl I -methyl - 5.52 - 5:43 (m 1
acetic acid (13 mg, 34.6%) was obtained as a white solid. "H NMR (400 MHz,
CDs0OD) & ppm 8.50 (s, 1 H), 8.35 (d, 2 H), 6.57 (d, 1 H), 5.20 (t, 1 H), 4.82 (s, 2 H),
3.27 -3.16 (m, 1 H), 2.99 - 2.88 (m, 1 H), 2.71 (s, 3 H), 2.62 - 2.48 (m, 2 H), 2.09 —
1.99 (m, 1 H), 1.88 - 1.76 (M, 2 H), 1.73 - 1.63 (m, 1 H),1.17 (t, 3 H). MS cald. for
5 CioHzoF3N305S2 493, obsd. (ESI") [(M+H)'] 494.

EXAMPLE 9-1
{{R)4-[(3-Cyclopentyisulfanyl-5-trifluoromethyl-benzenesulfonyl)-methyi-

amino]+4,5,6.7-tetrahydro-indazol-1-yi}-acetic acid ethyl ester

10
Starting with {(R)-4-{(3-fluoro-5-trifluoromethyl-benzenesulfonyl)-methyl-amino]-

4,5,6,7-tetrahydro-indazol-1-yl}-acetic acid ethyl ester (1% step intermediate of
example 8-1) and cyclopentanethiol using the method analogous to the method
analogous to the one described for the 1% step of example 7-1, {(R)-4-[(3-
15 Cyclopentylsulfanyl-5-triflucromethyl-benzenesulfonyl)-methyl-amino}-4,5,6,7- -
‘ tetrahydro-indazol-1-yl}-acetic acid ethyl ester (20.2 mg, 83%) was obtained. MS
cald. for CasH3oF3N304S, 545, obsd. (ESI") [(M+H)'] 546.

EXAMPLE 9-1a
20 {{R)-4-[(3-Cyclopentylsulfanyl-5-frifluoromethyl-benzenesulfonyl)-methyl-
aminol]-4.5,6,7-tetrahydro-indazol-1-yl}-acetic acid




amno]l-4,5,6,7- H, 5.16 - 5.07 tetra
hydr ®oppas®dl - 1- (m 1 H), 4.80 (s, PCYFRPUHEStic

acid 2 H, 3.99 (t. 2 H, 3.67 (t, 2 H),
2.65 (s, 3 H), 2.60 -2%46 (in, 2

FFF

!

Starting with {(R)-4-{(3-cyclopentyl-sulfanyl-5-trifluoromethyl-benzenesulfonyl)-
methyl-amino]-4,5,6,7-tetra-hydro-indazol-1-yl}-acetic acid ethyl ester using the
method analogous to the one described for example 1-1a, {(R)-4-[(3-

5 cyclopentyisulfanyl-5-trifluoromethyl -benzenesulfonyl)-methyl-amino]-4,5,6,7-
tetrahydro-indazol-1-yl}-acetic acid (13.2 mg, 68.7%) was obtained as a light yellow
solid. "H NMR {400 MHz, CD;0OD) 3 ppm 8.04 (s, 1 H), 7.91 (d, 2 H), 6.51 (s, 1 H),
5.13 (s, 1 H), 4.81 (s, 2 H), 3.90 (m,1 H), 2.67 (g, 2 H), 2.56 (m, 2 H), 2.23-2.04 (m, 4
H), 1.83-1.63 (m, 8 H). MS cald. for C22H2sF3N304S; 517, obsd. (ESI") [(M+H)] 518.

10
EXAMPLE 10-1 .
{{R)-4-[(3-Ethanesulfonyl-5-trifluoromethyl-benzenesulfonyl)-methyl-aminoi-
4.5.6.7-tetrahydro-indazol-1-yl}-acetic acid ethyl ester

o N
g///

15 Starting with {(R)-4-[(3-ethyisulfanyl-5-trifluoromethyl-benzenesulfonyl)-methyl-
amino]-4,5,6,7-tetrahydro-indazol-1-yi}-acetic acid ethyl ester (1 step intermediate

of example 8-1) using the method analogous to the one described for example 7-1,
{(R)-4-{(3-ethanesulfonyl-5-trifluoromethyi-benzenesulfonyl)}-methyl-amino}-4,5,6,7-



H, 2.14 - 2.06 (m 2 H, 2.04 - 1.98
(M Yopymem 89 - 1.75 (m 4 H), rcmepopgses] 60

(m 1 -94-

tetrahydro-indazol-1-yi}-acetic acid ethyl ester was obtained as a white solid. MS
cald. for C21H26F3N30582 537, obsd. (ES|+) [(M+H)+] 538.

EXAMPLE 10-2 to 10-7
5 The following examples 10-2 to 10-7 were prepared in an analogous manner as
described for example 10-1 using [(R)-4-[(3-fluoro-5-triflucromethyl-
benzenesulfonylamino)-4,5,6,7-tetrahydro-indazol-1-yl]-acetic acid ethyl ester or (R)-
3-[4-(3-ﬂuoro-5-triﬂuoromethyl-benzénesulfonylamino)—4,5,6,7-tetrahydro-indazol-1 -
yl]-propionic acid methyl ester, methyl iodide, and the commercially available alkyt
10 thiols.

Example MS (ESH+,
No. Systematic Name M+H) Structure
10-2 {(R)-4-[(3-Cyclopentanesulfonyl-5- 578 . F
trifluoromethyl-benzenesulfonyl)-methyl- o 3
aminol4 ,5,6,7-tetrahydro-indazol-1-yl}- : \N_g
acetic acid ethyl ester j\o v 720 | o
3 RD°
: s
10-3 ((R)-4-{Methyl-[3-(propane-2-sulfonyl}-5- 552 i
trifluoromethyl-benzenesulfonyl]-amino}- o £
4,5,6,7-tetrahydro-indazol-1-yl)-acetic \N_ll
acid ethyl ester LO \ ) 20
N 04
0)\/ 7‘; j >‘
10-4 ((R)-4-{Methyl-[3-(2-methyl-propane-2- 566 .
sulfonyl)-5-trifluoromethyi- "
benzenesutfonyl}-amino}-4,5,6,7- o 7
tetrahydro-indazol-1-yl}-acetic acid ethyl s 4 \6
ester e
N
0.
T




*: The solvent used for 1H NVR was CDC s.
EXAWQ Elﬂ@uﬁ!&9 PCT/EP2009/058468
J(R) - 4- (3- Met hanesul fonyl-5-trifl uoronet hyl - benzen
~esul fonyl ani no) -4, 5, 6, 7- 8-

tetr myar CB-((R)MW;Hk (prdpanyt :iulfo@l@ st is¢ aci d et nyl ester
FF 5-trifluoromethyi-benzenesulfonyl}- 0
amino}-4,5,6,7-tetrahydro-indazol-1-yl)-

[ (R) 1 4- ( 3reBromerse dpnd ¢sef | UOT Ofret hyl benzené&l JSfonylla
m no)-4,5, 6, 7-tetrahydro-i ndazol 1+ yl kat€ti ¢ gci d |
ethy| estler (118.0 ng, 0.20|mmol)| n€Bhanesuffi nilc
acid/ sodiumsalt (24.5 ny, 0.24 rrrm,l()’, copper (1)
iodide (4.0 ng, 0.02 rrm)l) and L-pf dli ne sodi um 10
salt 8.2 ;ﬁ?“”( Zerf?m’;g),?)} e 5t ssol ved i~p-

di met hyl |s |0-4OXV hydrali i ounrﬁe and water A
2010/ 006939PCTFEY2HE9/ 058468 - 84| - (03 M3~ The
m xture was heated in a m crowavel ov t 1 C
for BO mnutes. The resulting m xture was dil uted
withl water and extracted with ethyl ‘acetate. The
or ganivc | |ayRr-MaaaSs-@ashetaid [ N sierine, dn%over

sodi im su bf‘ﬂ{,"ﬂ“@ hiEYht £ ated and purifie
col um chrearret-ogrdaprprrPgrad] ent el uti ong Yo

met hanol methy‘ﬁ“%ll chl orornet hane) tjo afy

[ (Rt 4-(3-nmet hanesul fonyl-5:trifl uo;@g{@hyl benzene
suf f pnyl am no) -4, 5, 6, 7-t et rahydr o- L-rdazol - 1- yl kage
tic pcid |ethyl ester (52.0 hy, 51.1% as a white
solid. cal cd. for CI91-122F3N30682 509, obsd.
(ESI11) [(M+H) 4] 510. extmanpi£ 5-1a

f (R) 1Aral@eMBledaas srinGdddthetrdefidedes s hyBIRIWAABENZEN
esul L,Q,IEEY-l(fﬂ&é£9)¥déblq Ly%a;etlc acid

t etra-hydro-1ndazorl - -ac,gstlc acid HO O
Starting with

[ (R)-4-(3-met hanesul f onyl- 5- ifI uor orret hyl - benzen
esul fonyl am no)- 15 0, 0

4,5, 6, 7-tetrahydro- |ndaz\01\01 As’aéetlc acid ethyl
ester usi ng the net hoct;@l ogous to the one

descri bed for exa

[ (R -4-(3-net hanesu?j/dnyl 5-trifluoronethyl benzene
-sgrfonyl am no) -4, 59, 7-tetrahydro-i ndazol - 1-yl kac
eti CSta:ﬁrigd/itr({2@4-@8—eﬂlﬁlsuIML—ﬁ%orMﬂ&yI@Qk@iaéﬂﬁﬂyl)aﬁthﬁn

of f - sM?hLoS £5 @ﬂl&tiaﬁlydro:wa'azNWI Qé@;@cn%ﬁyl es%%e nﬁethptp m

2 gg?r\glﬁgouslto H% ong §es§n@£dg?r egamt& 1 1a, {&IQ QB£ é{hanésulmyl 5-

2.01-1.72 (m 4 20 H). I\/Bcald for

C171- 118F3N30652 481, obsd. (ES11-) [(M+H)+1482.

EXAMPLE 6-1

f(R)-4-113- Met hanesul f ony1- 5-
=

rmettl £~ 1 vt sl Aarm rnAal A

L

trifluoronethyl-benze
C 7 +natvrabhviderAa 1 nAAa=-A



WD 2010/ 006939PCTI EP2009/ 058468 -

0 St HP LR t h

[(R)-4-(3- rrethanesulfonyl 5 trifluoronethyl -

esul f onyl

am no) -

85 -

-s, \-0*

PCT/EP2009/058468
ben

zen

4,5, Gifiubrotnefiyl- tﬁhk)éda&nﬂ‘oriyllﬂdﬁ]@ﬁﬁmnﬂxH}BlGPM{ydir@—m@_@dl-dyl}et hyl
eSt Eheel &Y g, 566]'/)) wasbehaiR® bilnitd L 'd MR &bdvgt he

) - ﬁﬂ%@r“%ﬁﬁ*%

t et rahydr

H4ZE
I %45

o-i ndazol -

1.27

3 H). MS
enz

éne- Su

IC?I o]

ester

S 140 s 508 M8 e5ESGH; 5BEd ipusLamp! e
3§|§t250(fn 2I—8 20618?h&/| B

09 ongd. gESH) [(M+H) 1510
1-y8-acetic acid ethyl

ny1l

was obt ai ned M5 cal BXAMPHE 10Z20HR2A+3N30682 523 obsd.
( ESr Yhe]fidviiriolptambiesd 0-288X AvRaLwere Gredaged h@n analogous manner as

nze
azo

nze

ene

r

nes

fiR) dékcr@éd?vor B@hb]ﬁﬂﬁ%bhhdctmwﬂesgﬁncﬁnb bs*tér uor onet hyl - be
nesu |U|IVJ.)-|||::L||y|- nnot4;5, —tetrahvdro=in
-1 acetic acid rt Wit h

{(R -51"?‘-’“["? Ipsemicharesu Jﬁ:@"ﬁ g g?w% | Lior sympitbnghe be
ne- SUFFOREILRLINs E2EALY | %

am np] - 4, |vpdopméint- et 1 ahypdras imdazol - [L- y1) - acetd
aci d| et hy|l eﬁgﬁ;‘éﬁhﬁgm %ﬁ‘&é’yﬁﬁt hod 15 ana)L
the pne desprelhed ol H)prinsH 5 S0 X
{(R L 4-[ (8K hanesul Fofsly &- g

trif| uorgnet hyl - benzete- sulfonyl)-nethyl-anino]
5,6,%@&Etm@hﬁMMﬁBiHuﬂfﬂ@ﬂmﬂyi)vwaC tic acid (45
my, B0%Y \ERErFEdpdredsa f-wh te SO|Id

NMVR (400 ﬁzm 0D) éz gmészeg (s TC‘?
1 H), 8 S%trﬁjs‘msl zoIHl/I) %SZI‘E 1 H) =5
WD 2010/ 0e69839PCTI BP?@E@@VE 68 - 86- o§>,\
H, B.29 (s 3 H) 2 i02acs H)3 H), b’ 55 (m 2

2. 05+ 1. 66 VS cal d @ 9h|2?F8hBOG<
495. | Bfsd ﬁ,ﬁ:ﬁﬁgﬂ*”ﬁ ( MR 54("55’% ??(ANPLE 7
J(R)-4-(3f§WWaﬂesulf %X}“§'?£If|u0f0nEtH2%L z
sul f pnyl amt uomnlurfo{ly;]5 6 H)259 —_
tetrphydr|@richidazal - 1+ 31 deePic ac|d G I este
HU- | . 0 |aceticacid 1.89-1.74(m,3

UR) - B- ( 3-|Et hanesul f an§i™s&2Pi f1 uor onrﬁ‘n/hyl benze
ul fonyl anmi no)-4,5,6, V-

t et rahydro-i ndazol - 1-yll-acetic acid ethyl este
\-0)r j 100 A m xture of

KR)-4-[(3-fluoro-5-trifluoromnethyl
t et rahydr o-i ndazol

(45.0 ng, 0.10 mmol ),
and pot assi um car bonate (55.0 ny,
m.) was heated

am no)-4,5,6, 7-
acid ethyl ester
(50 p L),

nmol )

in N, Ndinethylformam de (1.0
in a mcrowave oven at 150C for 30 m nutes.

Aannl 1t ne FA O ranarm 15 + Arvvear At 11 A

-benzenesul fo
-1-yl]-acetic

et hanet h
0.4

Af t

+ IhhAa raciil 1 A

r

nyl

i ol
0

er



- 87 - A-acetic acid ethyl
as avopyewus oil .

491,

\%S3

calcd. for

obsd (ES1') [(MH).] 492.
[ (R)-4-(3-Ethanesul f ony1- B2t rifl uoronet hyl - benzene

ester (35.1 ny,
c20l

- PZAPINBBAS

71. 2%

0,

2

zen
azo

was
phy
zene

azo
as

ous

nyl
i c

*0 F4,5,6,7-tetrahydro-indazol-1-yl}-acetic acid ethyl ester

F_F
F

o,
HN-S“
No
10
N

\/o

o}

sul f pioyd arsR@ve#i D, 6] a5 (D H),855 | 538

t et r ahy dr g PHHE2OY=11 §ILRACHE! ¢ aci d et hyI St er
To a] sol utvkreres@hyi- 5.21 - 5.151 (m1
{(R14- [ (B aesy) | A0 axt i f I uorogﬁiﬁ V1 °b‘e/n
esul f ony 1)rorrpeitdiy | am n PHy 6, 7-tetr ro-ind
| -1-yll-acetic acid (}?2@56(& er (3p, Y ng, 0.07
mol ) in (dichloronet hihe Wa® added|  °

m ch| or oper oxybenzoi ~17acuedmﬁ1m CPBA) (34.7 ng, 1
0.20| mml)) at 0C. Aft 335ff9"hng al room

tenp e for 3 hou Q nesulting mxture!
conceft tcéﬁ);e}&hﬂu[f@wfliméds:;'s?cofsﬁrm chrona ﬁgra
(5% pet haf@eryef# di chl thane) tp affo
[(R)-4-[(ge w%m1%§?§$arlfluoromt

‘sul tpnyl ) FHERERPE= 183) A0, 7-1 =tra{|j@lro i“d
| -1-A-acetic acid ethyl ester (20 54. 6%
a sem soljid. I\/B calcd. for C20H24FB31\% 30682523
obsd| 15 ([ESL+) [(MEFLT|I 524 |EXANPLE 7-2 T
fol | fW*ng 74 Qﬁﬁ"ﬁf“é“? PeaS b eparéd|in an aal og
manner as ¢ribed 1810 1% lle 7-1 usin
[(R}4-[ (3 g@%ﬂ-S td%ﬁ%ae%-t hyl | benze?iesu%m
am np) - 4, $w§,’;d4,f,ndaggw;<griﬂr $43.%- i ndazol £ - a
aci d| et hy|leoestagr and|@ycl opentlanet hi oF. ~ WO
2010/ 006939PCT/ EP2009/ 058468 Hxanp| &No.
Systematiic Name MS (ESI+, MtH) Structure 7-2
KR) - 4- ( 3- Cycl opent anesul fonyl-5- 564

trifl uor omet hyI benze‘ﬁ@é"ﬂ!—ﬁ‘ﬁﬁyl am no) 4,5, 6 7-
t et r R y ferylafinglt hy

| F



- V. EXAMPLE 7-1 a
J(R) Y2236t hanesul f ond-5-tri f| uor onePHFPPEHEenes
ul fonvi am no)-4,5, 6, 7- tetrahvdro-indazol -1
-vll-acetic acid HO 50 St&rti ng with

[ ( R) 1Ar4Bseirbinestinlidéneihyibehedcblitataaimsi4pe - benzene
sul f %YAMHQJ%I’-1 -yl}-acetic acid ethyl ester

4,5, 6, 7-tetrahydro-indazol - 17ylFacetic aci d et hyl
ester using the nmethod anal acggus to the one

descri bed for exanple 1-1a,
[ (R)-4-(3-et hanesul fonyl-5%2 wor onet hyl benzenes
ul fonylam no)-4,5,6,7-tet nrge’ﬁ@ydr d- i ndazol - 1-yl kacet
ic acid (5.7 ng, 30.2% ,6~was obtained as a white
solid. 1H NVR (400 Mz D) 6 ppm8.66 (s, 1
H, 854 (s, 1 H, gydl\%)(s, 1 hi), 6.80 (s, 1 H,
4.80 (s, 2 H, 4.52 (s¢ 1 H, 3.50 (g, 2 H, 2.60

( m ;o Hs)orutioz'f (I:l?)- (3] r2 -t 4 1e_ 11) énzé"eé?ﬁg nyglt inQ)-4,5,0,7- VB
e e o

- EXARPIMEhyormamidHemE) 813 HHRYAG VEXHRDl e 7- 2a was
pr eprasEtpienvphosalinglralgirdO) A 8119 mreldesesiinised f or
ex anpitaidd 43 mg 0.¢snelgnd ikrerogeoy! baesip adrchinay! eetert(Enl, 0.294 VS
Ex anpie) Wit adBy.3t@ Baigihestelammnicdldve bivh {30408 miizhe
C8 0 Rktu6 whpBurédg) &b, amiMishim cBibAal @b MI)@ndlexiddted itR) - 4- ( 3-
%ggg&%&;ﬁ&ﬁe w) ﬁwgoﬂ]%;'ﬁféoanh@e'd Ing%)Q | §£yerl(lv§she%- with water
)al ine , firled oversbgium sylfaig concerifrateq in vatuo.
(88 52?1 Eﬁsidu%e e [’erif'(éeii é{?{:ilgrﬁ?chrgﬁa}t ’?pr\g;ﬁ;ragdf tsl%utioi'é)- v ( 'm982
H) : ?_etmaec’_)l 'ﬂj_d'Bfﬁor‘("}ﬁhé%) tF_B org g@)Ar(Qrisopropenyl-5-tr|ﬂdoromethyl-
15 benzene-sulfonylamino)-4,5,6,7-tetrahydro-indazol-1-yl]-acetic acid ethyl ester (34
mg, 36.8%)as a white solid, MS calcd. for Co1HasF3N304S 471, obsd. (ESI) [(M+H)"]

472.

{(R)4-[3-(1-Methyl-cyclopropyl)-5-trifluoromethyl-benzenesulfonylamino]-
20 4,5,6,7tetrahydro-indazol-1-yl}-acetic acid ethyl ester



t et rahydroi ndazol -1-yfi- acetic acid C,

5 EXAWPEOE/O(SQSQ_‘]_ PCT/EP2009/058468
{(R)-4-1(3-Et hanesul fi nyl-5-trifl uoronethyl-benzen
~esul fonyl) -t net hyl - am nol 45,6, 7-t et r ahydr o-i ndazo
| -1-yll-acetic acid ethyl esterr

0 o Q,
{(R)-44(3-Fluoro-5-trifl uer;rse yl - benzenesul f onyl
) - met hyl - am no] - 4, 5, 6, 7,~4

t et ra- hydro-i ndazol - 1- y¥, et1\¢ acid ethyl ester
WO 20101006939PC1" / 9/ 058468 - 90 - Starting
with

[ ( R) To t|o %%ré?neéage (1I fnl»Lu“% %hnMéne RQQIE)%gad&Hl fony
aCI d 18 yhzn h?_xan 1 m grsem ol ungeran arg[oF.la rcr]é(sahéarsegm"%ed
abové"drt*&m X&’S?&’ﬁiﬁt"éedi” minyfset T ﬂéf R M5 PELlREEr ng

t hé irerrdRend-Saffereserudeepesuinayizme) S e

ex an‘p] -ageti@ ach, ethyl ester (0.2 g, 0.46 mmol) in toluene (4 ml) and the mixture was

{ (R) stiéred ¢ Becfahdrteh@oln-teirbérdtireiiorsmeuie tHa yHxulb@agz@mresid f on

y 1) atﬁjeous ammonium chloride (20 mL) and extracted with dichloromethane (30 mL x

trr:st hy) Th@@@nmﬂJd o%arﬁ, |a@erz 3l LRDN R BERZA), ndq aaale}%@g g
a 1\?\h| oqec!3 qveréodlum C((n nQ ted hd p%r fgb g’?{% Z?ﬁ@g‘ t?l 6 3

ob Sda ol @5&44[ r_;pc{o ro tnﬂuoromethy enzenesul onyamlno]

{(R) %25 [’tet%ahﬁf%w@ PAFaPRIECE eipy gsteT (P 1R FRA ISP ene
sul f MAgacH-forE Lt EN:-Gu§i4pRofbsdt (FSI") [(M+H)'] 486.

4,5, 6, 74etrahydro-i ndazol - 1-yl}-acetic acid ethyl
ester O Starling w thEXAMPLE 11-1a

{ (R 1Ardf-@MelnWQ{ RspRsp{tl4-fiid iR biiebasgaRas| f ony

|) "R BY et 24D Rz o111} d
5,06, 7-feéf rarhydgzg |vn-ad(z:ae§?)alc-' 1-yl}-acetic acid ethyl

F

ester and et hanet hi ol usim Fthod anal ogous to
the one described for they ep of exanple 7-1,
{(R-4-[(3- 15

et hyl sul fanyl-5-trifl /\t@ -benzenesul fonyl)-m

et hyl -am no] -4, 5, 6, Zo\",dt rahydr oi ndazol - 1-yl yacetic
aci d et hyI ester (136} 8699 was obtained as a
obs dgtarflr[ggftl"t {5R F’Ewrpﬁtwlcy OI’ py%:% tnlf:ltilc')%ggt:hgyll\Bollsz 505,

{ CR) b0V ietREREE AP T resindapq- FYIRGI Ry FelpERI ene
sul f Bapethed Arsoppys © APnedbsgivsd g exrmplet-taalfy did!meitbhz ol -
1l-y 1}yclai;c@tlj—%riﬂamin&thg{bhyetne@@xwgramincﬂlF,S,6,7—tetrahydro-indazol-1 -



To a solution of

{ ( R) ¥Q20000@3%t hy| sul f any1-5-tri fl uor onBH§H2¥Izene
sul fonyl) - net hyl am no] -4, 5, 6, 7-t etrahydr o-i ndazol -

1-yl)-acetic acid ethyl efPer (50.6 ng, 010 nmol)

i n dippdtbio bauTet kyasse) Wi Shta@al&th white solid. 'HNMR (400 MHz,

3- chlcpiody HiBREBNE G, BOPE 10 Qs (s AT, d.54 EHEPBA 5,019 1
5 ”9449 Jrill)ﬂiﬂy n"P‘EHP1§§174MEﬁf1§)té L 08 (@Al H.eem

t enper I ng MiXEUr e was
conc&ht f ° v%tsc °o (Er%lé gﬁ%ue was purified by
flash coI um1 (gradl ent elution, 5% nethanol in

di chl ororret hane) _to af?’@t“"ﬂ“i'@ﬁ) 4 [(3-

met hﬂﬂm&}@a@w

6, 7-t et rahydr oi ndazol - 1- yl)--acetl c acid ethyl
ester (39.6 ny, 76.2% as a solid. Ms cald.

for 10 C21F126F3N305S2521, . (ESI't) [(WN 522.
EXAMPLE 8-1a

{(R) -4-113- Et hanesul fi nyI“NSOtrlf uor omet hvl - t penze
nesul f onvl) - net hyl - am g6I[4.15, 6, 7-t et r ahvdr o-i ndazo
| -1-vll-acetic aci o o 150 Starting with
{(R-4-](3- ethylsulf yl 5 trifluororrethyl benzene

sul fon tetra ol -
1- 10 1 %lﬁé} éé-ls&pr%r{ew] ?trrﬂéjgrf)méthylubgrlaz%nes Fcﬁéamlno 4[]'5d6
anai e "fdamt% Ao BB DO B Wt e o
{ ( R) degorpgdder &t stea integnghifis of pxpm@e 11-1) (34 mg, 0.072 mmol) in
t af | methaperetsydrogbretes enelSl PH/O (Byrl) unpee 80, pleiydr 3 laogts pigdod | 5
, 6, 7 tetnpiratad Y@ re@ctibiahazobas fiteked frrough-a g8 funnet@@t | ¢ aci d
(13 PHcentdfbd BUkordVRS4-B st B drifi@SordthyMidnteBesSihylaklino)1 H
NNR gé@QteMF’;dro wgg%%pﬂ:% aétlo%g metﬁjl égr (§35mg 56 8%33 a%h %5 ( d

éoho6 g’ aéa( TCot %434 ES&)]I@/EQ—I)”] 47%: (s, H)’
327-&"&2 A 55?‘5 1H, 2.71
(s, 3 H, 2.62 - 2.48 (m 2 H), 209- 1.9 (m 1
H, 1. 88 - 1. 76 (m 2E MPLF%*? 1 63 (m 1

s To . 51 h h q d Bty Al

493, [(MHr] 494, EXAI\/PLE 9-1
f(R) 4- 113 q/cl openWsuI fanyl-5-trifluoronethyl - be

nzenesul f onvl) - met hyl am nol -

5,6, 7-tetrahydro-indazol - 1-yl bacetic acid et hyl
ester 100 Starting with

{(R -4-[(3-fluoro-5-trifluoromnethyl -benzenesul f ony
1) - met hyl - am no] -

4,5,6, 7-tetrahydro-indazol -1-yl bacetic acid ethyl
ester (18 step internediate of exanple 8-1) and
cycl opent anet hi ol using the nethod anal ogous to

t he net hod anal ogous to the one described for the

£+ ~+nrmnm ~nf Avearmal A 7 1 10




0 15 Starting with

{ (R) Wa2000@2%t hy| sul fanyl-5-tri fl uor omB¢TAP25EKzene
sul fony1) - net hyl am no] - 4, 5, 6, 7-t et rahydr o-i ndazol -
1-y1}-acetic acid ethyl e¥fer (Pl step

i nternedi ate of exanple 8-1) rusing the nethod

anal ogous to the one descri bedffor exanple 7-1,
{(R) -4-[(3-ethanesul fonyl,5- | uor onet hyl - benzene
sul fonyl ) - et hyl - am no] - 4‘ ; WO

2010/ 006939PCTr EP2009/ 058468 - -

t et rahydr o-i ndazol - 1- W etic acid ethyl ester
was obtained as a ww_t 6lid. M5 cald. for C21
H26F3 N30682537 obs (ESI+) [(MH)l 538. EXAVPLE

wer o SEA @a[§f3d3°afﬁw' LD g BAEIELE9,A0 2 49, 107
for @E@ l@aTb1 aE%‘f %6 ethyl ester Prepared by a method analogous to

[ ( R) thgorfe@gcropd feseermBle {14 -G orepreryHyiifyeemediesut i onyl
ant nognzedesbifoly-afrirol4. 5. GitytanydroiindakalZ ol-acdtic yid (2&ig@t §96%)
aci dwatobtyihedasi varite lid. HRMR (400 MHz, CD;0D) 5 ppm 8.00 (s, 1 H), 7.91

3- 14¢s(39)fd 30 @ ) -1 (d, T Lo @it iy h @ Rg esvesil f, 2 1),
onyl 8/ 13k 4+ M8 ch of GHLARNYE 05132 q(wLH) ] 446,
yl'l - propi oni ¢ aci d %y ester, nethyl iodide,
and the connerC|aIIy avai | able aIkyI to thiols.
le No. Systemtic ’ﬁQ%fﬁ‘eE (ESN- M:H) 578

ulfon -meth I-amln

frlfluoronethyl benzenééulfon é% nmet hyl am noF4, 5, 6
, 7-t et rahydr o-i ndazol - 1-y1} & ic acid ethyl

ester 10-3
((R) -4-{Met hyl - p- (propane\z;s ny1) - 5-
trilluoronethyl- benzenesulf@nylyanlo}
4,5,6,7-tetrahycl ro-inda @ 1-yl)-acetic acid
et hyl ester -0

(o]

Starting with [(R)-4-(3-isopropyl-5-trifluoromethyl-benzenesulfonylamino)-4,5,6,7-

15 tetrahydro-indazol-1-yl]-acetic acid ethyl ester (Example 12-1) and methyl iodide,
using the method analogous to the one described for example 2-1, {(R)-4-{(3-
isopropyl-5-trifluoromethyl-benzenesulfonyl)}-methyl-amino]-4,5,6,7-tetrahydro-
indazol-1-yl}-acetic acid ethyl ester (30 mg, 82.9%) was obtained as an off-white
semisolid. MS cald. for CaaHasFsN3O4S 487, obsd. (ESIT) [(M+H)'] 488



552 -3 0- 10-4

( (R) ¥220018%hy 1- p- ( 2- met hyl - pnapane- 2- PCT/EP2009/058468

sul f ony0-5-hi | | uoronet hyl - be nzenesul f ony0- am

i nept ,5,6,7- teirahydro- [%cl azol - 1- 10- aceti ¢ aci d
et hyl ester 566 --....- 0 111, WD 2010/ 006939PC
P2009/ 058468 - 95 - 1QxRMPLE 13-1a :

e i A s
or—ﬂ£§4§29j%8f¥gﬁyd$o i ndazol - 1-yl) - propbni ¢

am

acid nethyl ester 552 -- 9@ E

3-{(R) - 4E( 3- Cyclopentanesulf | - 5-
frifluoronethyl-benzenesukf ) - met hyl ami nol - 4, 5,
6, 7-t et r ahydr o- i ndazol - iji} prppi oni c acid ethyl
ester 578 , 10-7

3-(p) - 4- (Met hyl 4p- (2- Hgd - propene-

2-sul f on51) - 5-t A uoiGret hyl benzenesul f ony11- am
ine}-4,5,6,7- tetra RAydro-indazol -1-y1)-propionic

aci d Sﬁﬁrﬁgh\&tl’l [(Re-8-{3adopropyl-5-trifluoromethyl-benzenesulfonylamino)-4,5,6,7-
tetrahydro-indazol-1-yl]-acetic acid ethyl ester using the method analogous to the
one described for example 1-1a, {{R)-4-[(3-isopropyl-5-trifluoromethyl-
benzenesulfonyl)-methyl-amino]-4,5,6,7-tetrahydro-indazol-1-yl}-acetic acid (23.0 mg,

10 81.6%)was obtained as an off-white semisolid. "H NMR (400 MHz, CD;0D) & ppm

8.06 (s, 1 H),8.00 (s, 1H),7.91(s, 1H),6.38(s, 1 H), 516 (g, 1 H), 4.81 (s, 2 H),
3.18(m, 1 H), 2.60-2.50 (m, 2 H), 2.66 (s, 3 H), 2.05-1.63 (m, 4 H), 1.34 (d, 6 H). MS
cald. for C1oH2oFaN304S 459, obsd. (ESI) [(M+H)"] 460.

15 EXAMPLE 14-1 -
((R)-4{Methyl{3-(1-methyl-cyclopropyl)-5-trifluoromethyl-benzenesulfonyl]-
amino}-4.5.6.7tetrahydro-indazol-1-yl)-acetic acid ethyl ester




566 ICF O
EXAWB ElO_f[)@QS!f a PCT/EP2005/058468

i1 Rl-4-1(3-Ethanesul fonvl1-5-1rifl uoromet hyl - benzen
esul fonyll- et hyl - am r ad4, 'B-6, 7- t et r ahydr o-i ndazol
- 1- 1/ @raEadcbopagiisdrifiuorométhybbehkdnésigbny-thdthyl-amino]-
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am no]l-4,5,6,7-tetrahydro-in pol-l yl bacetic acid
et hyl ester usi ng the net hod al ogous to the one
described for exanple 1-1aR Y

{(R) -4-[(3-ethanesul f ony 1= MS“ -

trifluoromethyl - benzenﬁﬁmnyl yrret hyI am no] - 4, 5,
6, 7-t et r ahydr o-i ndazg| acetic acid (10.9
ng, 36.6% Wasobtaln as a white solid. INN M
(400 MHz, CD300) 6 ppMm 8.62 (s, 1 H), 8.52 (d, 2
H) , §ta6rzp V\Qtls[’ R)4- SPﬁoPro@nygij_tnf(uqromqhymr;zer}g:sgfgnytag\jno)ZL,S}q)?;
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2. 06 arkio?s o Mg ord dédpribedlab@é fof éxampl 235 {IR)-4-{(MpEdngs- 5
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10- 251‘85 0%8d1 54 ! pr epar ed in an ana ogous
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cdfr &3 AMetPHT gy °V°'E5’{a PEREO “éf‘ %'%eaﬁ?ﬁ"tsl’ “Nane
"H NRIR"*(}Z‘EGW hydreringiets)-1 @*ﬁﬁﬁfwﬂ(y %,

Systematic Nane 10-2a {(R)-4- FF3 8. 60 (s 1 H) ,
8.51 550

To a solution of {(R)-4-[(3-isopropenyl-5-trifluoromethyl-benzenesulfonyl}-methyl-
amino]-4,5,6,7-tetrahydro-indazol-1-yl}-acetic acid ethyl ester (70.7 mg, 0.15 mmol)
15 in tetrahydrofuran (2 mL) was added a solution of diazomethane in diethyl ether (1M,
8 mL ) slowly at 0 °C under an argon atmosphere, and then a portion of palladium
acetate (5 mg) was added. After the mixture was stirred for 10 minutes, a second
portion of palladium acetate (5 mg) was added and the mixture was stirred for

another 20 minutes, followed by addition of a second portion of a solution of



Cycl opent anesul fony1-5- (s, 1 H), 8.48 (s, 1

trlfrospeest hyl - H), 6.45 (s, 1 H),  PCTEP2009058468

benzenesul fonyl)- 5.20 (g, 1 H, 4.53

met hyl -aminol -4, 5,6, 7- (5%2 H), 3.87 (m 1

t et r akyeduRnd iNdag ek M) b mL)Hter bding/slirel §t,0 °Sfotdhours . ©

acet brﬁer%ﬁérsgn%mégh&mhe %achgmmixture was then guenched by the addition
of a few drops of acetic acid, and then fittered through a glass funnel and
concentrated in vacuo. The residue was purified by flash column (gradient elution, O-

5 10% methanol in dichloromethane) to afford ((R)-4-{methyl-[3-(1-methyl-cyclopropyl)-

5-trifluoromethyl-benzenesulfonyil-amino}-4,5,6,7-tetrahydro-indazol-1-yl)-acetic acid
ethyl ester (74.5 mg, 99%) as a colorless semisolid. MS cald. for CozHasF3N30O4S 499,
obsd. (ESI*) [(M+H)*] 500.

10 EXAMPLE 14-1a
((RY-4-{Methyl-[3<{1-methyl-cyclopropyl)-5-trifluoromethyl-benzenesulfonyl]-

amino}-4.5.6.7tetrahydro-indazol-1-yl)-acetic acid

Starting with ((R)-4-{methyl-[3-(1-methyl-cyclopropyl)-5-trifluoromethyl-
15 benzenesulfonyl]-amino}-4,5,6,7-tetrahydro-indazol-1-yl)-acetic acid ethyl ester using
the method analogous to the one described for example 1-1a, ((R)-4-{methyl-[3-(1-
methyl-cyclopropyl)-5-triﬂuoromethyl-benzenesuIfonyl]-amino}-4,5,6,'7-tetrahydro-
indazol-1-yl)-acetic acid (35 mg, 61.9%) was obtained as a white solid. "H NMR (400
MHz, CD;0OD) & ppm 8.00 (s, 1 H), 7.95 (s, 1 H), 7.85 (s, 1 H), 6.38 (s, 1 H), 5.11 (q,
20 1H),4.78 (s, 2 H), 2.63 (s, 3 H), 2.60-2.45 (m, 2 H), 2.03-1.63 (m, 4 H), 1.48 (s, 3 H),
0.94 (m, 4 H). MS cald. for C21H24F3N304S 471, obsd. (ESI") [(M+H)*] 472.



2.02-1.65 (m 12 H  10-3a ((R)-4-{Methyl -p-
8. 57wpgngsy) 8. 53 524 (propane- 2- STHEPAPP§FEG8- 5-
(s, 1 H, 8.46 (s, 1 trtfluoronmethyl- H), 6.67
(5, 1 H, benzenesul fofyI F 5.20 (m 1 H), 4.82
EXAMPLE 15-1
((R)-4<{[3-(1-Ethyl-cyclopropyl)-5-trifluoromethyl-benzenesulfonyl]-methyl-
amino}-4,5.6.7-tetrahydro-indazol-1-yl)-acetic acid ethyl ester

5  {{R)-4-{Methyl-[3-1-methylene-propyl)-5-trifluoromethyl-benzenesulfonyl]-
amino}-4,5,6,7-tetrahydro-indazol-1-yl)-acetic acid ethyl ester

To a solution of {(R)-4-[(3-bromo-5-trifluoromethyl-benzenesulfonyl)-methyl-amino]-
4,5,6,7-tetrahydro-indazol-1-yl}-acetic acid ethyl ester (example 2-5) (prepared by
10 the method analogous to the one described for example 2-1) (130 mg, 0.25 mmol)
 and bis-(1-methylene-propyl)-zinc (174.6 mg, 1.0 mmol) in tetrahydrofuran (5 mL),
bis(dibenzylidene-acetone)palladium (7.2 mg, 0.013 mmol) and tris(tert-
butyl)phosphine (80 pL, 0.025 mmol) were added under an argon atmosphere. After
being stirred at 50 °C for 18 hours, the mixture was cooléd to room temperature, and
15 then poured into saturated ammonium chloride and extracted with ethyl acetate (20
mL x 3). The organic layers were combined, washed with saturated brine, dried over
sodium sulfate and concentrated in vacuo. The residue was purified by flash column
(gradient elution: 0-20% methanol in dichloromethane) to afford ((R)-4-{methyl-[3-(1-
methylene-propyl)-5-trifluoromethyl-benzenesulfonyl}-amino}-4,5,6,7 -tetrahydro-



amno)-4,5,6,7- (s, 2 H, 3.56 (m 1 \13
t et r APy ndazol - 1-y1) - H) , 2.68 (5FCIErR{possdcs
acetic acid 2.54 (m 2H) a 2.04-1.64 (m 4
H), 128 (d, 6 H) :
indazol-1-yl)-acetic acid ethyl ester as a yellow solid (100 mg, 80.1%). MS cald. for
C23H28F3N304S 499, obsd. (ESI™) [(M+H)*] 500.

((R)-4-{[3-(1-Ethyl-cyclopropyl)-5-trifluoromethyl-benzenesulfonyl]-methyl-
5 amino}4,5,6,7-tetrahydro-indazol-1-yl)-acetic acid ethyl ester

Starting with ((R)-4{methy|-[3—(1—methylene-propyl)—5—tﬁfluoromethy|-
benzenesulfonyll-amino}-4,5,6,7-tetra-hydro-indazol-1-yl)-acetic acid ethyl ester and
a solution of diazomethane in diethyl ether using the method analogous to the one

10 described above for 2™ step of example 14-1, ((R)-4-{[3-(1-ethyl-cyclopropyl)-5-
trifluoromethyl-benzenesulfonyl]-methyl-amino}-4,5,6,7-tetrahydro-indazol-1-yl)-
acetic acid ethyl ester (82 mg, 83%) was obtained as a white solid. MS cald. for
C24H30F3N304S 513, obsd. (ESIT) [(M+H)"] 514.



10-4a ((R)-4-{Methyl -p-(2- 8.54 (d, 2 H), 8.39 538

1 c:Wemiomepe - (3( '/ 1Q(Ca'-- met hyPEpreHite- 2-
(s, 1 H, 6.59 (5, 1 sul fonyl)-5- H), 5.15 (t,
1 H, trifluoromethyl -'%:74 (s, 2 H), 2.69
benzenesul f onyl k EXAMPLE 15-1a

((R)-4-{[3-(1-Ethyil-cyclopropyl)-5-trifluoromethyl-benzenesulfonyil-methyi-
amino}-4.5.6,7-tetrahydro-indazol-1-yl}-acetic acid

5 Starting with ((R)-4-{[3-(1-Ethyl-cyclopropyl)-5-triﬂuoromethyl-benzenesulfonyl]-
methyl-amino}4,5,6,7-tetrahydro-indazol-1-yl)-acetic acid ethyl ester using the
method analogous to-the one described for example 1-1a, ((R)-4-{[3-(1-ethyl-
cyclopropyl)-5-triftuoromethyl-benzenesulfonyl]-methyl-amino}-4,5,6,7-tetrahydro-
indazol-1-yl)-acetic acid (41 mg, 70.2%) was obtained as a white solid. 'H NMR (400

10 MHz, CDs0OD) d ppm 8.07 (s, 1 H), 8.00 (s, 1 H), 7.91 (s, 1 H), 6.39 (s, 1 H), 5.51 (q,
1 H), 4.82 (s, 2 H), 2.65 (s, 3 H), 2.60-2.51 (m, 2 H), 2.05-1.67 (m, 6 H), 1.48 (s, 3 H),
0.94 (m, 4 H), 0.90 (m, 7 H). MS cald for C2HzcF3sN204S 485, obsd. (ESI*) [(M+H)"]
486.

15 EXAMPLE 16-1
-[4-{3-Ethynyl-5-trifluoromethyl-benzenesulfonylamino)-4,5,6,7-tetrahydro-

indazol-1-yl]-acetic acid ethyl ester

-

-
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To a mixture of [4-(3-bromo-5-trif|uoromethyl-benzenesulfonylamino)—4,5,6,7—
5 tetrahydro-indazol-1-yl}-acetic acid ethyl ester (example 1-7) (51 mg, 0.10 mmol) and

ethynyl-trimethyl-silane (20 mg, 0.20 mmol) in triethylamine (0.5 mL) and toluene
(0.5 mL), was added copper(l) iodide (0.6 mg, 0.003 mmol) and
bis(triphenylphosphine)palladium(ll) chioride (2.4 mg, 0.003 mmol). The mixfure was
heated in a microwave oven at 80 °C, for 20 minutes. The resulting mixture was

10 diluted with water and extracted with ethyl acetate. The organic layer was washed
with brine, dried over sodium sulfate, concentrated and purified by column
chromatography (gradient elution, 0-5% methanol in dichloromethane) to afford [4-
(3-trifluoromethyl-5-trimethylsilanylethynyl-benzenesulfonylamino}-4,5,6,7-
tetrahydro-indazol-1-yl]-acetic acid ethyl ester (50 mg, 94.8%) as a brown oil. MS

15 calcd. for CasHasF3Ns04SSi 527, obsd (ESI™) [(M+H)*] 528.

[4-(3-Ethynyl-5-trifluoromethyl-benzenesulfonylamino)-4,5,6,7-tetrahydro-
indazol-1-yi]-acetic acid ethyl ester



tetra hydroi ndazol -1-yl)- propbnic acid 8.59 (s, 1
H), 8038Bnogy 1 H), 8.48 (s, 1 H) 6. 5OCT(EB009/0584¢8]) |

5.21 - 5.151 (m 1 H),423 (t, 3.60 - 3.52
(m 1H, 2.79 (t, 2 H, P74 256(m 5 H, 2.09
- 2.00 (m 538 1H, 1.86 5 1.76 (m 2 H,
1.12- 1.64 (m 1 H, 1.33'- 1.29 (m 6H)

o N
r
To a solution of [4-(3-trifluoromethyl-5-trimethylsilanylethynyl-
benzenesulfonylamino)-4,5,6,7-tetrahydro-indazol-1-yl]-acetic acid ethyl ester (40.0
mg, 0.076 mmol) in N,N-dimethylformamide and water (3 mL, 150:1) was added
5 potassium fluoride (23.0 mg, 0.30 mmol). The mixture was stirred at room
temperature for 4 hours. The resulting mixture was poured into ice and extracted
with dichloromethane. The organic layer was washed with brine, dried over sodium
sulfate, concentrated and purified by column chromatography (gradient efution, 0-5%
methanol in dichloromethane) to afford [4—(3—ethynyl-5-triﬂuoromethyl'-
10 benzenesulfonylamino)-4,5,6,7-tetrahydro-indazol-1-yl]-acetic acid ethyl ester (34.0
mg, 98.2%) as a white solid. MS calcd. for CaoHaoFsNsOsS 455, obsd. (ESH*)
[(M+H)*] 456. '

EXAMPLE 16-1a
15 [4f(3-EthvnvI-5-trif|uoromethvl-benzenesuIfonvlamino)-4,5.6,7-tetrahvdro-
indazol-1-yl]-acetic acid

-+

-

Starting with [4-(3-ethynyl-5-triflucromethyl-benzenesulfonylamino)-4,5,6,7-
tetrahydro-indazol-1-yi]-acetic acid ethyl ester using the method analogous to the



10-6a 3{(R)-4-[(3- 8.61 (s, 1 H), 8.52 564

Cycl ypefoytitsul fonyl-5- (s, 2 H), 6. 58CT(EE00/s46s

trifluoromethyl- H), 520_{1%,_ 1 H,

benzenesul fonyl)- 423 (s, H, 3.92

met hyhe-dasstiva®bredgrible 6-12] 14-(§-tiynyl-Btriftdpromethyi80- 2. 60

t et r @edRdreduRNidA 812Gl 6:7 detdybiro-inddzdM -yiTacd® aciddr. Iy, 43,766
was obtained as a white solid. "H NMR (400 MHz, CD;0D) & ppm 8.22 (s, 1 H), 8.16
V(S, 1H),8.03(s,1H),7.13 (s, 1 H), 4.46 (t, 1 H), 3.93 (s, 1 H), 2.50 (m, 2 H), 2.00-

5 - 1.62 (m, 4 H). MS cald. for C1gH6F3N304S 427, obsd. (ESI") [(M+H)'] 428.

EXAMPLE 171
{{R)-4-[Methyl-(3-trifluoromethyl-5-trimethylsilanyl-benzenesuifonyl)-amino]-
4,5.6.7-tetrahydro-indazol-1-yl}-acetic acid ethyl ester

10 0
A 10 mL round bottom flask equipped with a reflux condenser and a magnetic stirring
bar was charged with tris(dibenzylideneactone)dipalladium (14 mg, 0.01 mmol), {(R)-
4-[(3-bromo-5-trifluoromethyl-benzenesulfonyl)-methyl-amino}4,5,6,7-tetrahydro-
indazol-1-yl}-acetic acid ethyl ester (example 2-5) (prepared by the method

15 analogous to the one described for example 2-1) (52.4 mg, 0.10 mmol), 2-(di-tert-
butylphosphino)—biphenyl (3.0 mg, 0.01 mmol) and potassium fluoride (58 mg, 0.50
mmol, 50 wt% on Celite) and purged with argon. Degassed 1,3-dimethyl-3,4,5,6-
tetrahydfo-2(1 H)-pyrimidinone (DMPU) ( 3 mL) was then added by syringe. After the
mixture was stirred at room temperature for 5 minutes, 1,1,1,2,2,2-

20 hexamethyldisilane (58.1 mg, 0.41 mmol ) was added by syringe. After being stirred
at 100 °C for 4 hours, the mixture was poured into saturated sodium chloride and
extracted with-ethyl acetate. The organic layer was washed with brine, dried over
sodium sulfate and concentrated in vacuo. The residue was purified by flash column
(gradient elution: 0-5% methanol in dichloromethane) to afford {(R)-4-[methyl~(3-

25 trifluoromethyl-5-trimethylsilanyl-benzenesulfonyl)}-amino}-4,5,6,7 -tetrahydro-indazol-



propionic acid (in, 10 H). 10-7a

34( Fyomopeeast hy143- (2- 8.57 (d, 2 H), 8APEHEsgy,
rp nethyl-propane-2- (s, ”i H, 6.58 (s, 1

sul fonyl)-5- H), 5.17 (1, 1 H),

tri f hupdcaiedidwyylylesté (3B 3g,(58%) a2 a White soBd. AR cald. for
benzenesN.688¥%h7, sosd. Bsrdmiy 58. 83- 2. 60

EXAMPLE 17-1a
5 {{R)4-[Methyl-(3-trifluoromethyl-5-trimethyisilanyl-benzenesulfonyl)-aminol-
4.5,6,7-tetrahydro-indazol-1-yl}-acetic acid

Starting with {(R)-4-{Methyl-(3-triflucromethyl-5-trimethylsilanyl-benzenesulfonyl)-
amino}-4,5,6,7-tetrahydro-indazol-1-yl}-acetic acid ethyl ester using the method

10 analogous to the one described example 1-1a, {(R)-4-[Methyl-(3-triflucromethyl-5-
trimethylsilanyl-benzenesulfonyl)-amino]-4,5,6,7-tetrahydro-indazol-1-yl}-acetic acid
(8.2 mg, 56%) as a white solid. '"H NMR (400 MHz, CD;0D) & ppm 8.27 (s, 1 H),
8.15(s,1 H), 8.11 (s, 1 H), 6.42 (s, 1 H), 5.16 (g, 1 H), 4.83 (s, 2 H), 2.65 (s, 3 H),
2.53 (m, 2 H), 2.05-1.66 (m, 4 H), 0.39 (s, 9 H). MS cald. for CH2sF3N304SSi 489,

15 obsd. (ESI") [((M+H)'] 490.



anho)-4,5,6,7- (m 5 H), 2.05-1.66

t et r Ao ndazol - 1-yl)- (nn, 4 H), ICT3800PA584689
propbni c acid H)
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enzer{kﬁﬁﬂbf@gyde 1
11-agefl ¢ achd, G

2010/ 006939PCI
[ (R)-4-(3-1sopropenyl - 5- tr|f Qrorret hyl - benzenesul
fonylam no)-4,5, 6, 7-

)

t etrahydro-indazol-1-yl]-d&tc cid ethyl ester
FF 0 To a solution of Sy

[ (R -4-(3- brorm5tr|fl ronet hyl - benzenesul f onyl a
m no)-4,5,6, 7- 5t%<ra -indazol - 1-yl kacetic
acid ethyl ester le 1-1, 100 ng, 0.196 nmol)

in N, N-di net hyl forrrar?l de (2 m) in a mcrowave
Vi al T¢ Hmikrirg of {(R)-4-{(3-bromo-5-triflucromethyl-benzenesulfonyl)-methyl-amino]-
t et r akb,8{ctrdhidph@Bl- Phaspddcio ehypatet @ainplé1E-§) Jprepated by,
0 1 9 ihEFBhok anadIud $e Hrdes‘e‘rr bbdHHeRHbIE £ 1) (28 mbTe 5560nn6|)
qu%@ ut.?b HREARGIV bmaeqrngtra Bhythn Bls wﬂam
mbI)Cbls i enZéll enea eto V\%@Bdl ? n‘? OtO?B mrr%o nqg’ls Qagat ed
10 butyl)phosphlne (178 pL O 056 mmol) weré added under an ‘argon atmosphere
After being stirred at 50 °C for 1 hour, the mixture was concentrated in vacuo.
Saturated ammonium chloride was added and the mixture was extracted with ethyl
acetate (20 mL x 3). The organic layers were combined, washed with saturated
ammonium chloride, dried over sodium sulfate and concentrated in vacuo to afford
15 {(R)-4-(3-cyclopentyl-5-trifluoromethyl-benzene-sulfonyl)-methyl-amino}-4,5,6,7-
tetrahydro-indazél-1 -yl}-acetic acid ethyl ester (220 mg, 77%) as a viscous oil which
was used for the next step without any purification. MS cald. for Cz4H30F3N304S 513,
obsd. (ESI") [(M+H)'] 514.



10 m xture was poured into aq. amoni um chl ori de
(10 wmRyrom® extracted with di chl or omefHAFYP26 ni
x 3). The conbi ned organic | ayers were washed with
water (10 nmL x 3) and bri Hé (20 ni), dried over
sodi um sul fate and comexeméueated i n vacua The
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es b e Btarting W@I{(R)-4-(Foyclepes i b-tifiionmetinfbeckenesdiomietdtaireingll. O
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di et by beiaferibkdied %ranPle Nex ame.[(3-4Rodthty-5BinBromemy-) under
an agg\%ﬂesglkwwm Enqno?‘l 5, Q'Qelaan ro= lJagzolmfo Léé{ c%cﬂ\@§2 m

g
[SEI ;E?&d/)gas ogtamed asavl\iiute sohdl-}l-]glMtR 50 ﬂthEHBB) 6%%8 gsngd
t r'f ff*hégsésn%'f')h O(SbEerAf% U 1Y AR 4 5% 7 et
ahy AP MrATAZEP18 (my ) HEEHT B CEmbMear TP B &1 (0. 2
g, OIM8)M#l) in toluene (4 M) and the mxture
was stirred at 0OC and then roomtenperature for 4
hours. The m xture wasexasmres-1i Nt 0 aqueous

anyo QR4 R tA5 irflGorbdnlbehzeAbtdifdA N -hedyl-hoyu.§.417-
dl C h b@E&HP‘SH&%ﬁ V‘}%Qetlch a<et ) este;rhe COI’TbI ned or gan' c
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brine (30 10 nL), drled overe i um sul f at e,
concentrated and purified by eparatlve HPLC to
afford

{(R)-4-[3-(1-nethyl - cyclo*p,ﬁ}pyl) 5 bi f I uor onet hyl -
benzenesul f onyl am no] -

4,5, 6, 7-t et rahydr o- |nddz -yl}-acetic acid ethyl
ester (40 nmg, 18% }s"?}aJ\/\hlte solid. M5 calcd. for
Cz2F126F3N3048 485, obsd. (ESI.) [(M+H)+] 486.

15EX’N\43 Jegtlo;gr{(kﬁl -[(3-bromo-5-triflucromethyl-benzenesulfonyl)-methyl-aminol-
{ ( R) 4 g‘é?’tef%yo%ﬁrtdg%l -1- ﬁ})égét Q:er gtﬂ;’( gs}er éxaFnElé i é kb?ép%ﬁ% hyl

benzenesul f onvl am nol 7-tetra vdro i ndazol - 1-
yll-acetic acid F F Startlng wth
{(R)-443-(1-met hyl -cycl opropyl)-5-trifluoronethyl -
20
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oronet hyl - 15
-tetrahydro-i ndazol -




4,5, 6, 7-tetrahydro-indazol - 1-yl kacetic aci d et hyl
est eFo{oBBsYYy, 96.8% as a white sol i dFCWBYEHE f or
C21H26F3N3048 473, obsd. {ESI s) [ (M+H) 4] 474
EXAMPLE 12-1a 20

(R) - #d métBodlafeRBdu®R YHe vie-dbdoiibbd fr@kaaigie by edaem.z@cmes ul fo
nyl amebQ)eﬂwﬂforﬁmarﬁdJ(B RQ%@AMQ k) l%@g@kae’lﬁob{e;djpél%@@ﬁ

gtc' d (pa,df, %9%99{ 94’9197%%9?%{/@%%%{(%%4@32 mmo%%d

R) 4 21 et?%y vnngl nbut)btm (1 mL52 %6 n}o| G\Etﬁr ge Fthrec{ at %0 C fo& 2nhé)§rls,l | fon
yl éni‘?‘l’&’)a" 3oy a@mf’ °r% B FPEHdTYS "Y’?&I%PE‘B“I o ’f°'§/ti’i‘pe§&‘5t ic
aci d 4'&'[‘%??““’@93’*‘?‘@3?‘ T} vEp adetlang e AiXHE M EGHT AN H°Bgous to
t he omesralesior) edesf Te reesiiparpit@e Yas peyred into water (40 mL)

( R) 44nrd(e3rabtsydi @fhdcetde Bk 24 rQrmosmintngl ergabic layers were

be NZ @aassith Ry 2o Alam)ine420%0L 6 arfHeRich@hti@d B vdcidmz ol -
1-y1 Feéi&s%scpum@a ?flésﬁ St d.ef& QuiBd5-RsmpRlaikhed as

‘("‘S"‘h'iét u%o oo a &R )er%sd}?& 8. 00

Zjet réo]-4§6 tr‘ahy ro i éz Iy iceg)abld ér s
- $0Qma. 6.4%8 wksrﬁald &ar%@f 4egaqbﬂ: E§ldFM+H ]488
0191 122F3N304S 445, obsd. (ESIE) [(MtH) +1 446.
10EXAMPLE 13-1 EXAMPLE 19-1a _
f ( Rl §(Arali(33céta 6 pMoQ yiletiy-bentchésungFadtdmibenzenesul f
0Ny 1jerr bR liB¥da80yQketid adps 6, 7- _
tetrahydro-indazol - 1-yl)-acetd c acid ethyl ester

Starting with F—F
[(R)-4-(3-1sopropyl -5-tritl nmet hyl - benzenesul fo
nyl ami no)-4,5,6,7- 15 2 0

t et rahydro-i ndazol - 1- ylFa@eeﬁl c acid ethyl ester
(Exanpl e 12-1) and net ] odi de, using the nethod
anal ogous to the one_ d bed for exanple 2-1,
{(R-4-[(3-

i sopropyl -5-trifluore@nmethyl -benzenesul f onyl) - net hy
| - anbsaedewi &R)6{(F ad@isratydheBy-bénprd &z hyt)-hetypyliminopcet i C
ach d4,§,_§5,h—§é{rahﬁ)§:‘_tir%ﬁzo_( Bf-abo acl 3thP Her WRS thORIHRE SRh0aS0 an
of f - br%%es%r%m fé'glaknge 1- W&(I@)QZ@ acefygtrlﬂmﬁge’%mgzls

487, 6 o
2010780 'g’f%%*&éﬂ?ﬁé do ;é%*}{%g'“%ﬂw\ﬁfa&“% g me: 76%)

{ (M XEPERPSS B BPRE Vo8 o "FVRI 6P O P B opmps
nesu’ IF &P ) Hhdt g ' Hb &FA (g M) 52904 Hp 4.4L(s. 2 1), 2.74 . 3

t &6 r Hhiei(®3 H), At H).2-05-93 (mafcititMScoalg o EhoHzoF sN: @58 459,

St ar base geSK) [IMYH)] 460.

[(R)-4-(3-1sopropyl -5-trifluoronethyl-benzenesul fo
nyl am no)-4,5, 6, 7- tetrahydro-indazol -1-yl kacetic
acid ethyl ester using the nethod anal ogous to the

one described for exanple 1-1a,
Frr'/7"oN\ A T7DO { canvyr Anarnvrzl E +AdAFfF1 viavrarnet vyl



WO 201010069392C1/ EP2009/ 058468 - 103 -

{ (R) waz(08usPpsopr openyl-5-trifl PCT/EP2009/058468

uor onet hyl - benzenesul f onyl) - net hyl - am nol-
4,5,6,7-tetra hydro-indazbf:1 -yl}-acetic acid
ethyl ester Starting with

[ (R)-4-(3-isopropenyl-gupidolior onet hyl - benzene- su
Ifonéﬁ_4 TN R s

tetr [ hyl ester
and 15 ﬁx.a e acé‘?rqnhc‘fu“a 1al ogous to
the one described above for exampl e 2-1,
{(R)-4-[(3-1sopropenyl-5-
trifluoronethyl - benzenesul é.0 fmet hyl -am no]-4,5
, 6, 7-tetrahydro-i ndazol - etic acid ethyl
ester (70.7 ng, 89% was pared M5 cald. for
C22H26F3N3043 485, obsdl ") [(M+H)] 486. 10
UR) - 4- 01i | et hyl 43- (t-age hy -cycl opropyl)-5-trifluo
ronethyl benzenesulfo y1l1-

am n?é 1 ol’utioh g (%)J{ [%t é/ Qr{ u?ronjnéa'l Iab%t%%ne;ulf%;& meﬁ\?l%l:n,n&

acl d4 6, hydro-| -1 et| C\H t] ster (exam 9-13 (300 m
{(R) #2°%[ ?Yéd F8h eyrqyi BoF P 0TS RRT Kyt CPe ﬁ2enesu
| f on§YPmvel A h‘é’fﬁ“?\ orgmeinage ( m'Hé‘tarbarﬂWP'%@ "Hd4% ol -
y1} - e tise- na@pﬁeezl)hrynosefsrttrévon@mpVL Ay, ™D 9er@fp | )
150i agdnetrospherel Alaf beina Blim¢d2at TAL°Y fovdamure thed evpitua weghelrditcon
of diaz @Rfkduauicing sdt-diakod@in hiedibofald\nd Siratled ith
sl Owd ShioRnettee BOREK 3)AMe MBI oREHERSRNRF SvasBNGh tvhen a
port 18 Rh)%fud bﬂuf?el doAadh Mh@?c%ﬁc@ﬁtr@tec(zﬁva%)Th%%u@Qéi%ﬁ'nﬁed

Al t e[) CIFash col mng%adle{gt e}/\/{'%f] 1§gd/r Jthy c taQe in ;;]egof%]n Qc?aﬁorg

secont

I RGN I e
m_nut-e&7-terahrodiier- X 2sricRCt PBhestt 2R "e/CEhtS pETM on
of aocik$ eatdifay Az kPN QO 500 AtY- FEHIBBMTPIRP2009/ 058468 -
104 - diazonethane in diethyl ether (1M 5 nL).
After being stirred atex@mfiefz01a 2 hours under an

ango pralARSPhRIRretly}S-trinbREhdtRibeMeXds ifoRy Wyt hEN
quenghgs 3}31%17ttJa,g?@ddadfa;omf.%fcet@ ofigw drops of acetic
aci d; an ere rough a gl ass funnel and
concentrated in vacuo. The residue was purified by
flash colum (gradient elution, 0- 5 10% net hanol
in dichloronethane) to afford

((R-4-{nethyl -[3-(1-nmethyl -cycl opropyl) -
5-trifluo ronethyl-benzen es ulfonyl]
-amno)-4,5,6,7-tetrahyd ro-indazol -1-yl)-acetic
acid ethyl ester (74.5 ng, 99% as a colorless
sem solid. M5 cald. for C23I-128F3N304S 499, obsd.
(E814) [(M+H)4] 500. 10EXAMPLE 14-1a

IINA ATAMNKRY Kyv7 140 11 vt hivy| vl Anrarmyvzs1Y E 4+ 1 fFL 1iAar Ay,

trifl oromethvl -benzenesulfonyl]-methyi-

(D




5 .
(f R) wg2opemsphyl - [ 3- ( 1- net hyl ene- pr opyl J<™522¥5¥4uor o
- met hyl - benzenesul fonyl | -

am no}-4,5,6, 7-tetrahydr o' ndazol - 1- yl)-acetic
acid ethyl ester To a sol utiron of
{(R)-4-[(3-brono-5-trifluorb hyl - benzenesul i onyl
) - met hyl - am no]j - ’ .
4,5,6, 7-tetrahydro-i ndazgf)j‘s‘ I;aceti c acid ethyl
ester (exanple 2-5) (prepared by 10 the nethod
anal ogous to the one q\eﬁ@bed for exanple 2-1)
(130 ng, 0.25 mmol) ,and
bi s- (1- net hyl ene-propyt)-zinc (174.6 ng, 1.0 mol)
in tetrahydrofuran (8 nL),
bi s( @iatimrity(R)-dEhe 1 difletoctie) palubratétivhhe(zpresutiery]- 0. 013
M| jnetaynairiol4, 54 1-tetrahyatatinghzplp Fyd-sqetviatieett{y8Sterpbing 2ne®RH
mTp' )ana\ﬁ@i_‘ueto @ 6l destribeleer emplaﬂ-ga()d(R)ai{[BmS{alﬂl&fo%IhyIN- ter
belks NginRlolrlethf denddhesafdbyn iRty diindLOsI BretrahfaR-iddbA 1€ Was
icﬁ?l)gc%tictagnd Jg?ﬂ%n&@/ﬁm%lr o%i”{?ﬁf a ARG b ngﬁﬁ'&oEQH{, ei
u t nOBPRY g GAR A »fjff AR RO
wer e 264Rith e Muie8rfed T th' ¥ ae Ba™ A, dri ed
over CsitrefpNspS 4t toat ESEBHEBdAent rated i n vacuo. The
ragi due was purified by flash colum (gradi ent
el ution: 0-20% et hanokxAamRLeRi1ghl or omet hane) to
af f opgr{dRs&i{thmiblaindifid-béntenesulfonyl)-methyl-amino]-4.5.6,7-

met hyk a0 6o Ha@BV :Zaﬁew&'—dré#;iégém&na& sskenzenesul f ony
|]-amno}-4,5,6 y -tetrahydrg- WO

2010/ 006939PCT/ EP2009/ 058468
i ndazol -1-yl)-acetic add eth
solid (100 ng, 80.1% . MSqc for C23F128 F3
N3043 499, obsd. (ESI) P(MOH) 717/800.

((R) -4-{p-(1-Ethyl - cyclapropyl)-5-trifl uoronethyl -
benzenesul f onyl Frret hyI"q

am no}-4,5,6,7-tetra o-indazol -1-yl)-acetic
acid ethyl ester \-8r 0 Starting with

( IR) Tdla fonmh bry(rAGE3(5Dis it diyHe @yt Benph@ pipdy)-mBia-artifol- uor om
et hyk benzemasiihdbanhlacsedcr @ md, 00 Bndyid ekr a- hydr o- i
ndaz gz idlnidR e Sdig hydhid8 HRMb, 0@8hRd waElad. The

sol ution of .dijazonet hane. h%o%nﬁt&shﬁ e SLAIBh &tcﬁf'e Q%
e B el dgbus e e Q1. 10, 0Gsgr Bed above
for -1,

((R)-4-113-(1-ethyl -cycl opropyl) - 5-

t df | uor onet hyl - benzenesul f onyl i - net hyl - am no) -4, 5,
6, 7-tetrahydro-i ndazol -1-y1l)- acetic acid ethyl
ester (82 ng, 83% was obtained as a white solid.

AN A~AaAal A £ Ar CONANC1O29ONCHONIODODAVIC 19 ~heA { CCl 1\

ester as a yellow



WO 20101006939PCT/ EP2009/ 058468 - 108 -

14- (OB Uor onet hy1- 5-tri met hyl si | aR§TEEBR$#H$EI - be
nzenesul f onyl am no) -4, 5, 6, 7-

t et rahydro-i ndazol - 1-yl patltétl c acid ethyl ester \
--Si tenﬁeraﬂ@efar?;miinlﬁ Aﬂ’eﬁ‘iltr@tfon the filtrate was purified by preparative HPLC

[ 4- ( &rR6@IMR) 213 56 QSRR =DRARBREHHhFGAY AN NO
) - 4, Ry df-inddzdh e;«}rz%tw Q5 Anmqé}mémyﬂestyr%ao n@%@& £aaci d

gt hy'wh.i%%n? MS(c?qc%af?Em ane)s 5%750 s%sb%rl %’g{é?' ) and

tr|5ethyl anm ne (0 5n) and toI uene (0.5 nL), was
added copper) |od| de (EefA'BP'-t‘Fﬁ1 Q. 003 nm)l) and

Hony 4 e (2.4
¥ heat ed in a

ny, @eaead git-px
m cr owave oven at 80C for 2@ mnutes. The

resulting m xture was 10 difuyted with water and
extracted with ethyl acetat The organic | ayer

was washed with brine, drf r sodi um sul fate,
concentrated and purified ™y c m chr omat ogr aphy
(gradient elution, O- thanol in

di chl or onet hane) tqat [ 4-

(3-trifluoronethyl- S#Y(Tl met hyl si | anyl et hynyl - benze
‘nesul f onyl am no) - 4, 5 6, 7-

t & r SR THRIATDT ST pretyidpienesiny S HYT g t er

(50 t¥p6.7-BifahBidgindgas -1y HB1MerPrERidnic adig@nethy egiey band thef or

C2 3H28 3 Mi3R4ESi ths 2ré,desoddsdfor(ckeBhid )-14, E-NMMMYBFbi528.

14- ( BsloRatiyysknenetstifohyl) theth R amibdny 5,6, DieRE@Deakbf1gMy am

no) A'tetﬁd ;@op%nls &hr@hﬁ%ﬂj vﬂlgl MJed aL a)ﬁlh le scﬁ@m NI@R a@‘ d

et ?yl\AH?éB %F) 5 ofPs. Z@(%Q@QQ@?@QM@&EZW%Q@&%@ 65 (s

(- (s s SR . 5 DRSSP PAORSY  pen
zene&f: f%hyi"’ﬁﬁ%]ﬁb“) 4 5,6, 7- tetrahydro i ndazol - 1-y1
]-acetic acid ethyl ester (40.0 ng, 0.076 mmol) in
N, N- di met hyl f ormam de and water (3 ni, 150:1) was
added 5 potassium fl uomxaseL§23. 0 ng, 0.30 mol).
The pixAddtyRmINEBenSdnkduliéiiaino)4BEMidraBRiakhidl-eyf or 4
hourﬁeﬁcTJgge{hgg;{L,ti ng m xture was poured into ice
and extracted wth dichloronethane. The organic

| ayer was washed with brine, dried over sodium

sul fate, concentrated and purified by colum
chromat ography (gradient elution, 0-5% nethanol in
di chl oronet hane) to afford
[4-(3-ethynyl-5-trifluoronethyl- 10

benzenesul f onyl am no) -4, 5, 6, 7-t et rahydr o-i ndazol -
-yl]-acetic acid ethyl ester (34.0 ng, 98.2% as a
white solid. MS calcd. for C201-120F3N304S 455,
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t et rahydro-indazol - 1- A-acetic acid ethyl ester
usi ngowhesyet hod anal ogous to the  WDOPCT/EP2009/058463
20101006939PCT/ E1' 2009/ 058468 - 110 - one
described for exanple 1-14%"

[4-(3-ethynyl-5-trifluoromet byl benzenesul fonyl am n
0)-4,5,6,7-tetrahydro-i ndag -yl ]-acetic acid
(7.6 my, 237% was obtaiped as d white solid. 1H
NVR (400 Mz, cosoo) 6, %22(s 1 H), 8.16 (s,
1 H, 803 (s, : ﬁ 1 H, 4.46 (t, 1 H),
3.93 (s, 1 H, 2 5 , 2.00- 51.62 (m 4

M5 cat]. for C13b I16F3N304S 427, obsd. (ESr)
[ ( M‘"H)(i-Niﬂ'g-genzenesulfonylammo) 4,5,6,7-tetrahydro-indazol-1-yl]-acetic acid
E) (AMRY Exteh 7- 1 ; _ _
f(R) 44Met hvl - (3-trifluoromethyl-5-trinethvlsilanyl
-benzenesul fonvi | - am nol 4, B/Qijit t rahvdr o- i ndazol
-1-1,0-acetic acid ethyl gs{er” 1" A 10 nL round
botton1f|ask equi pped & reffux condenser and
a magnetic stirringeg “%E%j charged with
tris(di benzylidenea gne) I pal | adium (14 ng, 0.01
rrm)l) {(R-

( §taJ9rrg%m4 2mhdddd Hara%mnnagk. 1%‘5@@ ragdsewyl 9&)5;493 et

aCI dnl{‘r%:tﬁ\nz%nesdlf?rgl chk{nde usm ousoto theo d% g%%tl ¢
ot ok S A by T eTZﬁ’éeS“JI &a&%&? g

ex anﬂ)-ylbac?lc g_C)d e@ﬂ ostef Sﬁﬁmg B3-6Y0 WapIPBp l)ed as a white solid. MS cald.

2- ( dior @rerktNiSla? 4PB.oPISBHI YU 0P henyl (3.0 ng, 0.01
nol ) and potassium fluoride (58 ng, 0.50 nmol, 50
wt% on Celite) and purged with argon. Degassed

1, 3-di net hy1-3, 4, 5, 6-

tetrahydro-2(1H)-pyri mdinone (DVWPU) ( 3 nL) was

t hen added by syringe. After the m xture was
stirred at roomtenperature for 5 mnutes,
1,1,1,2,2,2- 20 hexanethyldisilane (58.1 ng, 0.41
nmmol ) was added by syringe. After being stirred
at 100C for 4 hours, the m xture was poured into
saturated sodium chl oride and extracted wth. ethyl
acetate. The organic | ayer was washed with brine,
dried over sodiumsulfate and concentrated in
vacuo. The residue was purified by flash col um
(gradient elution: 0-5% nethanol in

di chl oronet hane) to afford {(R)-4-[nethyl-(3- 25
trifluoronmethyl-5-trinethylsilanyl-benzenesul fonyl
)-am no] -4,5, 6, 7-tetrahydro-indazol- 1-yl)-acetic
acid ethyl ester (30 ng, 58% as a white solid. M
cald. for C22H30F3N304SSi 517, obsd. (ES1+)

r«rnauath 11 10 CVANDIEC 17 | Ao



5 To a m xture of

{ (R) waz(®spy onp- 5- t df | uor onet hyl - benz efesupsstiyl ym
et hyl -am no] -

4,5, 6, 7-tetrahydro-indazol?1-y1)-acetic acid ethyl
est Efa(§-RrBénRnesulfonylaRih .36, 2 trihydrb haazBity Qektic acid
anal ggQuset 0 the one described for exanple 2-1)
(290 ny, 0.556 mmol) and a sol ution of

cycl opentyl zi nc brom de i not ahydr ofuran (0.5 M
10.0 nL, 5.0 mmol),

bi s(di benzyl i deneacet one IOI adi um( 0) (16.7 ny,
0.028 mml) and tri s(t&?ﬁéﬁlo but yl ) phosphine (178
pL, 0.056 nmol) were under an argon

at nosphere. After bei stlrred at 50t for 1

hour ,, Jﬁgtuomﬁ)ﬁ L &1L Te@&&%@rﬁ\ﬁcﬁﬁ% &6, t'r pnvierie
Sat acez:c acid e mt{er (:%Ig]mg 98m{n?1 )in e\{c\:%c Fmdg mlt ar%%e ? 81% rrﬁl__)

m X Was extract

3). é‘d‘tﬁi’ gErRPIEe PAYEMSe: (et ‘ié"”%'&?ﬁtﬁ‘? HeEl* GREHEd W t h
sat U HasEAYRY i oA lePE Bk Jibted Wi disEloreEEENeS W AI-lim

sul f dtered hnah e gwss @ivierat @dcentnteyiapage- The reaifiue @aspuried

{ (R) pyhtadh(cduntygddefrentioy. b-5%-netharbl il ihieradtale) to bierizepe- S
ulih opy r]o)b‘erﬂf@iegh)fdnylﬁmuom&G,ﬁtett'%h)@so?ndazol 1-yl}-acetic acid ethyl ester
tet r abyfy &»/ 35& dazQlod m¥ El-(}a’.f@r“d%l—l.![zl@t \Aﬁ%béjot%& kel @star
(220,10, as a viscous oi was used for

t he next step wi t hout any purification. M cald.
for C241-130F3N3045 513, obsd QESI 1 [( MH—P +] 514.
VO 281 Yo ptrIemSe9Ting g A8 d tetrayirg-indazol

EXAMPete apg ety ester

| f R1-44(3-Cycl onentyl -5-trif r gnet hyl - benzenesul
fonyll-methyl-am nol 4, 5, 602 thydr 0-indazol -1-y
1l}-acetic acid HO 5 Star"tl\gtg wth

{(R)-4-[(3-cycl openty]N i fl uoronet hyl - benzenesu
ffonyl) - net hyl - amig] -

4,5,6, 7-tetrahydro-i nydézol 1-ylyacetic acid ethyl
ester usi ng the net h8d anal ogous to the one

descTd dreldiof ¢ff4-(@xaimpieezersulfaylamino)-4,5,6,7-tetrahydro-indazol-1-yl]-

{ ( R) addtic b{iBetig\ectragmeni ¢/d79 bmiixahd dcerp croretdiyhdhen2enes ul
f ony i YetriBdr-dAydnBA) BQ] audd Biethiaing @8 h@ bY@l Adaz ater 1-
y%a %@Lt'rrgd a@-ﬁabrgten(t u?eogymthée r%x@re m%oregﬁﬁédnﬁ)gcugs a

Whi tiheiegld (t!vas n (dragile t 99)5% zg?tg] 8. 05

S, 40 S,
( dIChj\_’OI’OTL!éQa(I? to affor 54(3 aﬁe In(] enze_[t ohylaé'nn% 5(6'5 (
250(m 21-), 2.20-1.60 (m 13 . M5 cald. for

022H26F3N304S 485, obsd. (E51.) [(I\/H—I),+] 486.
EXAMPLE 19-1 15 '
{(R) -44(3-Acetyl-5-trifluoronethyl-benzenesul f onyl

1 [ T e | Aarm nAal 1 E o 7



20 4,5,6, 7-tetrahydro-indazol -1-yl)-acetic acid

et hyWoagpe® usi ng t he nmet hod anal ogouSCTHEF%PHEBone
descri bed for exanple 1-1a,
{(R)-4-[(3-acetyl-5-trifl 8 omet hyl - benzene-

sul f e@ddro-RRidN et R bthesRr G4 iy, 128d) sl wyithrseidiMsdaz ol
- 1- YL dg RCEH.R.08Ch8 o&sﬂ(Eé@[(M@ﬁ%% was prepared as a
col orl.ess vi scous or 1H NMR (400 MHz, CD30D) 5

ppnB. 66 (s, 1H) SEXQ@ Jzzw 841(s 1H)

6. 68 (s 1 g 4.84(s: . .74
(s3 - in ,s “tetrahygrod -4

2. 05wm 4 H). M5 cal d. for GL9r 120F3N3033
459, obsd. (ESI*) [(M+H)+ . o WO

2010/ 006939PCT/ EP2009/ 05 ¥5 - EXAMPLE 20-1
i1f21-44[3-(1,1-Difl HNY

uoro-ethyl)-5-trifluog i hyl - benzenesul fonyl | -r ne

t hyl am nol -4, 5, 6, 7; getrr dro-indazol -1-yl)-acetic
acid et hyl ester 5 77Fd a solution of
{(R)-44(3-acetyl -5-t% i fluoromnet hyl - benzenesul f onyl
ymet ﬁyfnttrngaqrm Ar¢pkacetylamino-benzenesulfonylamino)-4,5,6,7-tetrahydro-indazol-1-
4,5, gj-alett edidetli pedr Osirigitd &gibdd-adalogdly toghe edeidescived fik et hyl
€5ih € bxafnBX AL B-ad&yiatino b3R8 esliBnylablin& 5 G- dinyeskindadot-yl}-
anhygge%rd @l'r @Jﬂé QJ@W&IJB@.H& a£ §Wm0|ld 7 N@IR%WH@Ot tle

gfl fl g gﬂw %(s&drt% %%ﬁ)ﬁt 2%’7 adarn)rt%rthfrrr(rm
at rmsp HP%m ot lé %OCP#}’ T ﬁw

hour &< i"'i*Fe7HF?M9ﬁﬁS% °9§3§'9%€)W E'H] ?Cb room t emper at ure,

po@red into saturated sodi um bi carbonate and
extracted with drchl or@ffMPh%ﬁé (20 rrL X 3) The

m) g._rggaobﬁdaeieeﬁggstam and t hen concent rat ed in
vacuo. The residue was purifigd by flash col um
(gradient elution: 15-30%ct %eet ate in

petrol eumether) to afforH@IrS\l 0
((R)-4-0-(1, 1-difl uoro-, P)-5-trifluoronethyl -be
nzenesul fonyl i - met hyl - }-

4,5,6, 7- tetrahydro\f?bdazol 1-yl)-acetic acid ethyl
ester (250 ng, 79.7%> as a yellowoil. M cald for

szg Et%grltbl:vrﬁ %%rn@ Q&tzen@é@&)qylan{ngs-gk 7[t€(trM'wﬁg Ldaéol@-yl]-

I\E/U_XANEJEF: § et Wl nd methanesul ony] citlorrde and usrng the method
zene&UPPBRGFF O"ﬁtg?sﬁr%F%?ﬁe’r(\ao 575" %(%m thé"t‘erS lélf ?'B(yr ndaz

ol -1-y11- acetrc acrd -116 HO Starting vmth
((R-4-([3-(1,1-difluoro-ethyl)-5-trifl uoro-nethyl
- benzenesul f ony1] -

met hyl -am no) -4, 5, 6, 7-t et rahydr o-i ndazol - 1-y1) - ace

+ 19~ Aar1 A oA vyl At Aar 11et v A et had anal ArnATLIe + A



di met hyl forrnam de (2 m ), sodium hydride (17 nyg,
0. 48wamplodossvas added. The m xture was PEEPPPEBHSat
room.tenperature for 30 mnutes. To the reaction
‘mixture was added methyl “{?%di de (80 ngy, 0.56 mml)
and b&eenBEunWaRinNAS 6,3 tetrdhidRindtol-1- fQERic avid dufyt ester (15

t enpPef ahdl s foBhedds DAME Soid. AELEL 1of d.JHbKBL, 253 ob&oh@sn )

filtrat s purified by preparatlve HPLC t
af f of 0 17

2-[(R) - 44(3,5-bis-trifl uoromet hyl -benzenesul fonyl)
- mét hyl - an noI 4,5, 6, FXAMP'-E”“_

tetr eyt 8 : p.56,7 {eirghydro-indazef-
msthyiu_miﬂc_(SO ng, 89% as a whlte oI|d I\/B
calcd. for C21 H23F6N 3045 ,Oobsd (ESI +)
[(MH) 1 528. EXAMPLE 21- 1% 57

24(R)-4-1(3,5-Bis-triflu \gmet ﬁ'ylo benzenesul f onyl)

- met hyl - am nol4, 5, 6 7-

t et rahydro-i ndazol - l_2- et hyl - propi onic acid

HO 0 10 Starling vm?

2-{(R)-4-[(3, 5-bi s-tdf | uor onet hyl - benzenesul f onyl)

- et bf.yiﬂtingarﬁrh [lqﬂ-methanesulfonylamino-benzenesulfonylamino)-4,5,6,7-tetrahydro-
4,19, Peaforh GidcabYe Gini BERAZAY ushy Yrb)medod BByl P RO NI

¢ ac Hegcrﬂgdt Jaé/ Exaﬁﬁé era l{§é3 %th;ﬁ%lfmgen%ﬂ@uﬁm )t 0

t he 99% E mdazol 1 yﬂ (;L ‘was obtained as white
2{(R §§ yor o F /g
gt tpgﬁg@ B B
met hype pﬂr%ma ?6793(?;.28) PAT ) 29 A AT

a nhi te 180178 (M 2H. NKR 1(646011‘51%@ S1CP38 D) MS cpipier
8.480(6&9N4Q68H)2§, ol@d.IBI(HI4) , 6.60 (s, 1 H), 5.21
(s, 1 H, 2.65 (s, 3 H, 250(m 2 H, 1.85 (m 4
H, 1.75 (d, 6 H. M cald. for C20F121F6N304S
513, obsd. (Esr) [(WH)t] 514. 20EXAMPLE 22-1
. 14- (3- Acet vl am no- benzenesul fonyl am no)-4, 5,6, 7-t
et rahydro-indazol - 1-01- acetic acid ethyl ester
WO 20101006939PCMP2009/ 11571468 - 118 -
0
14- (3-Ni tro-benzenesul f onyl am no) -4, 5, 6, 7-t et rahyd
ro-indazol -1-yl]-acetic acid ethyl ester \-0)_ 5
Starting with
(4-am no-4,5,6, 7-tetrahydro-i ndazol -1-y1)-acetic
acid ethyl ester and 3- nitro-benzenesutfonyl
chl oride using the nethod anal ogous to the one
descri bed above for exanple 1-1,
[ 4-(3-nitro-benzenesul fonyl am no)-4,5, 6, 7-tetrahyd
ro-indazol 1-yl]-acetic acid ethyl ester (519 ny,

63. 6% was obtained as a white solid. M5 cald. for
M 7C1O5NNIANCC ANO ~heA fcCcl+\ T/7NULN 1T AD0O 1N \A D



O To a solution of

[ 4- (Bonmiokws benzenesul f ony4am no) 45, 6PCFEREYEHEy dr 0
-indazol -1-yl]- 5 acetic acid ethyl ester (390 ngy,
0.96 mml ) in acetic acid?3 m.) and ethanol (15
m.) was added zi nc powslmRwrLp@4-id onwi se. After being

heat gf Alednls obolibif i -vids.- A bome thyi- Bz dRb Sk dAlIRanRS:

cool gGII-%trr °9rmn%e”fﬂ?f- tcé*llrc i diTuted with

di chgo‘r*me%t}yrane—?%ﬁ-’r%,—wgu—?g ered through a gl ass
funnel and concentrated in: uo. The residue was
purified by flash colum ( dient elution, 0-5%
met hanol in dichl oronet hak fford [4-(3- 10
am no- benzenesul f onyl am 0‘9-4,@2, 7-tetrahydro-ind
azol -1-yll-acetic aci & yl ester (300 ng, 83%
as a semsolid. M | O. “Tor CL7H22N14048 378,
obsd. (ESI+) [(M1-1).1 379.

[ 45 ( BrAGEEN AR GRANARRER QKRG 462, 6, 7-t et
Ba_ﬁ% ge%a%%daﬂﬁo?zzog*ﬁﬂ}%_e\ég‘gcﬁ (2% ﬁlg%%gg rJnn%I) %ngroﬁ:tﬂngbﬁj? m& %B@ r

| 01 . . .
[ 4- ( BrgRYeR S R e S e R o) XM B PPt P ahy d
r o- i AERYRYP V81 35 190 °GleredP mevigc g e tiAg T ER s F""’(ﬁ%‘bW'tzrg,
0. 07 8cefpre tp Pl @ndiese filgred @ piied epreparatye iy C togfiord (G-
mTol Y-retyi{3atyradingcit-bfilvamet(ySendenesufers)-arihdieieh 6. 7-
tri etelnl@drmdami- 1 hacditgpeid (5 1b.88.6aEh ) wigié pldddC.'H MR @90 20
bei nghs tbobfrhpdl 24 @AM,y eNParHbis € 10y enns.gim, 508 he
M Xt YL, MRS > GPRSEANS bt @, 4 ), YAGHS 1), 1 61 @8 b HRsWas
puri f16d, By, f sl\ﬁﬁt&gé?jnb'é%sﬁ*)q ghent elution, 0-5%
met hanol 1 di chi oronet hane) to afford

4-5(3- acet yl am no- benzenesul f onyl am no)-4,5, 6, 7-
WO 2010/ 006939PCT/ EPPMBFFEEEURE* 120 -
t et r Areyidewingiexsaialos-24 to YA4RANeTE PieRared ¢iap|2naiPgeyd Maat r
(24 payerivet2dpramge a-Whind {R)-4i61-ugro-5-iBoemdtid-  f or
C19HRANALOB Q1) A28y1-artifes 45,6, {-EBhyt)o-ifdéAdi hi}-Acetb2did and the
EXAVRIoFs 02 chnnerially available amines.
14- ( 3- Acebdam no- benzenesul f orndam no)-4 5
6. 7-tetrahvdro-i ndazol -1-y11- acetic acid HO O
Starting with
[ 4- (3-acetyl am no- benzenesul fonyl am no)-4,5,6,7-te
t rahydro-indazol -1- y]-acetic acid ethyl ester
usgbng the nmethod anal ogous to the one descri bed
for 10 exanple 1-1a,
[ 4- (3-acetyl am no- benzenesul f onyl ar ni no) - 6, 7-di hyd
ro-indazol -1-y1l] acetic acid (11.0 ng, 50% was
obtained as a white solid. 1H NWVR (400 MHz,
Cl:130D) 5 ppm8.30 (s, 1 H, 7.80 (d, 1 H, 7.67
(d, 1 H, 7.57 (d, 11-1), 6.72 (s, 1 H, 4.77 (s,
~ LN N

N0 [ ~ 1 LN N 72 [ ~ N LN N LN D5 A { v




-12! -
benzenwwgwrsf onyl - am no) - 4, 5, 6, 7-t et r ab§fdPH2*sHdazol
-1l-yli-acetic acid ethyl ester (15 mg, 70%9 was
obtained as a white solid*M cald. for

013H24b140682 456, gbsd. (ESIT}y [ (MH) T 457
S5EXANMRInE: P3-1 a 'H NMR (400 MHz, | (ESI+,

f 443kt hofBEEdBhyHebraial Banzdiigsyt
, 6, 7+t et r atprdroersndazg|HiZABdcet i ¢ 4c
. trifluoromethyl- H), 6.38 (s, 1 H),

Starting fdeRsuionyl | 5.05( 1H),4.74

[ 4- (B- etk P ony I {Myenzenegul fonylﬁ no)-4
, 5, 6] 7-tet m\",’gﬁ}l’lﬁagﬁ 1@6%%222&- 1-y1]

ethy| este?® and usi|3fEhEBet hod Lngfé:ggus t?ft he
“one described for exapshenl-1la,
[ 4- (B- net hanesul fonyl am no- benzenesul f onyl am no)

4,5, @ﬁ'ﬁttDlmeth%o& &Qﬁﬁs(ﬁ ylFadetic acid (10

ng, H0% cahWwhilte saglid. 1H N
(400| MHz, | ‘CrRame pps ﬁigg(’g(t 1H), 7. xp

H, B.02 4856733tra|w|) HO&?(t4H99 (m 1 ‘;@ 2
H, R.60 ;s“am'@'}kﬁe‘” 287004 ((m 2 Qf 08- 1 95
(m 15 1 H), 191-173(m 2/H, 1.71 -1.62 (m| 1
H, 1.40 1+ 1. 37 (m . M& cald. for

Cl 6HZ3NRA0682 1328 obé H@@% [ (WHH)t] 429, WO
2010] 0069 Bkbarkt L Qd 58468 |- 122-| EXAMP 24 | &
(R -4 e o QWL 1 S
-14-b-trif - hv nesul fonvl | = nolk4 5, 6
, 7-tetrah) ;;faz"”f'}a‘(’?%zoﬁg}imzlfif acet | Qobgd 005
{(R)+4-[ (8- Fl uoro-5-|f%if | uor oret hyl nzenesul forw
| )-methyl tam no] -4, 5, 6, 7-

t et r ahydro—indazot—1—yi}-acet ic actd—(25-1g,—0-06
mml ) and pyrrolidine (47 ng, 0.66 nmol) were

di ssolved in dinmethyl sulfoxide (1.5 nmL). The

m xture was heated in a mcrowave oven at 180C for
50 mnutes. The resulting m xture was acidified
with acetic acid to pH 4, and then filtered and
purified by preparative HPLC to afford {(R)- 10
44met hyl - (3-pyrrolidin-1-y1-5-trifluoronethyl -benz
enesul fonyl)-am no]-4,5,6, 7-

t et rahydro-i ndazol - 1-yl}-acetic acid (15 ny,
48.5% as a white powder. 1H NWR (400 MHz, CD30D)
6 ppm7.24 (s, 1 H, 7.14 (s, 1 H, 6.98 (s, 1 H,
6.41 (s, 1 H, 505 (t, 1 H, 4.75 (s, 2 H, 135
(t, 4 H, 2.61 (s, 3 H, 245 (m 2 H, 2.08-1.61
(m 8 H. M calcd. for C21H25F3N404S 436, obsd.
(ES111) [(M+H).] 487. 15 EXAMPLES 24-2a to 24-4a
The follow ng exanpl es 24-2a to 24-4a were

mranaranad 1t an anal AnATIe PMararnAar A AacAar had f A
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(ES1+, MA-H) Strucbire 24-2a

((R) wa20opo@s{ | sopropyl - 7.38 (s, 1 H), PAEEP/HEG
met hyl -am no)-5- (s, 1 H, 7.21 (s, 1
trffluommethyl- H, 6.38 (%, 1 H),

benzenesul tonyl } 5. 05 exhmpLE2bfla 4. 74

ot hg—(z-ﬂﬂgﬂ%ﬂ-5-(ri‘ﬁuor3ne|ﬂ')vl-beﬂz%.1es£|#$hv|a1nino)-4.5.6,7-tetram___m;9_-

4,5, Qudol Sty dio-

5 [4-(3-Bromo-5-trifluoromethyl-benzenesulfonylamino)-4,5,6,7-tetrahydro-indazol-1-
yl}-acetic acid ethyl ester (51.0 mg, 0.10 mmol, example 1-8), cyclopropylboronic
acid (10.4'mg, 0.12 mmol), palladium (Il) acetate (1.2 mg, 0.005 mmol),
tricyclohexylphosphine (2.8 mg, 0.010 mmol) and potassium phosphate (76.4 mg,
0.36 mmol) were dissolved in toluene (0.5 mL.) and water (0.1 mL). The mixture was

10 heated in a microwave oven at 180 °C for 30 minutes under an argon atmosphere.
The resulting mixture was quenched with saturated ammonium chloride solution, and
then extracted with ethyl acetate. The organic layer was washed with brine, dried
over sodium sulfate and concentrated in vacuo. The residue was purified by
preparative HPLC to afford [4~(3-cyclopropyl-5-trifiucromethyi-

15 - benzenesulfonylamino)-4,5,6,7-tetrahydro-indazol-1-yl]-acetic acid (4.2 mg, 18.9%)
as a white powder. "H NMR (400 MHz, CDs0D) & ppm 7.97 (s, 1 H), 7.85 (s, 1 H),
7.70 (s, 1 H), 6.65 (s, 1 H), 4.80 (s, 2 H), 4.41 (t, 1 H), 2.50 (m, 2 H), 2.20 (m, 1 H),
2.00-1.73 (m, 4 H), 1.15 (, 2 H), 0.85 (m, 2 H). MS cald. for C1gHz0FsN304S 443,
obsd. (ESI") [(M+H)"] 444.

20

EXAMPLES 25-2a to 25-3a
The following examples 25-2a to 25-3a were prepared in an analogous manner as
described for example 25-1a starting with [4-(3-bromo-5-trifluoromethyl-benzene-
sulfonylamino)-4,5,8,7-tetrahydro-indazol-1-yl]-acetic acid ethyl ester (example 1-8)

25 and the appropriate commercially available alkylboronic acids.



H, 2.83 (s, 3 H, I ndazol -1-yl)-acetic 261 (s,
3 Hywopmmgs(s, H act! 2 H), 1.99 (ECTERopyssics
1.85-1.60 (m 3 H), 1,20 (m 6 H  24-3a
f(R-4-[(3- 7.32 (s, 2 H**7.16 461
MS
Example 'H NMR (400 MHz, | (ESH+,
No. Systematic Name CD30D) & ppm M+H) Structure
25-2a [4-(3-Methyl-5- 8.03(d,2H),7.82(s, | 418 L
trifluoromethyl- 1H),6.70 (s, 1 H),
benzenesulfonylamin | 4.80 (s, 2 H), 441 (¢,
0)-4,5,6,7-tefrahydro- | 1 H), 2.50 (m, 5 H), O:Z}\
indazol-1-yll-acetic - | 2.20 (m, 1 H), 1.94- HN,S\\O
acid 1.72 (m, 4 H). )
25-3a [4-(3-Isopropenyl-5- | 8.28 (s, 1 H), 8.12 (s, 472 s
trifluoromethyl- 1H),8.05(s, 1H), F
benzenesulfonylamin | 6.70 (s, 1 H), 5.64 (s,
0)-4,5,6,7-tetrahydro- | 1 H),5.38 (s, 1 H), o\\b\(
indazol-1-yl]-acetic 4.83-4.76 (m, 2 H), S
acid 443 (t, 1 H),2.54 (d,
J=23.24 Hz, 2 H), @
2.26(s,3H),1.98 - Ny
1.89 (m, 1 H), 1.80 y
(m, 3 H) Y
EXAMPLE 26-1

{(R)-4-[(3-Cyclopropyl-5-trifluoromethyl-benzenesulfonyl)-methyl-amino]-
4,5,6,7-tetrahydro-indazol-1-yl}-acetic acid methyl ester

Starting with [(R)-4-(3-cyclopropyl-5-trifluoro-methyl-benzenesulfonylamino)-4,5,6,7-
tetrahydro-indazol-1-yl]-acetic acid (prepared by a method analogous to the one
described above for example 25-1a) and methyl iodide using a method analogous to
the procedure described for example 2-1, {(R)-4-{(3-cyclopropyl-5-triflucromethyl-

10 benzene-sulfonyl)}-methyl-amino]-4,5,6,7-tetrahydro-indazol-1-yl}-acetic acid methyi



D net hyl am no-5- (s, 1 H), 6.43 (s, 1
trifwaorowet hyl- H), 5.08 (t, 1 H),  PCT/EP20095/053468
benzenesul fonyl} 4.76 (s, 2 H), 3 08

met hyl -anino} (s, 6 H), 2%63 (s,

4, 5, Gatef tab B, BEWY b LovtakB.as 2yl sbiid., MSZ:aIH)’orCz1H24F3N304S 471,

obsd. (ESI*) [(M+H)'] 472.

EXAMPLE 26-1a
5 {(R)4-[(3-Cyclopropyl-5-trifluoromethyl-benzenesulfonyl)-methyl-amino]-
4.5.6.7-tetrahydro-indazol-1-yl}-acetic acid

Starting with {(R)-4-[(3-cyclopropyl-5-trifluoromethyl-benzene-sulfonyl)-methyl-
amino}-4,5,6,7-tetrahydro-indazol-1-yl}-acetic acid methyl ester (example 26-1) and

10 using a method analogous to the procedure described for example 1-1a, {(R)-4-(3-

) cyclopropyl-5-trifluoromethyl-benzene-sulfonyl)-methyl-amino]-4,5,6,7-tetrahydro-
indazol-1-yl}-acetic acid methyl ester (24.5 mg, 83.2%) was obtained as a yellow
solid. "H NMR (400 MHz, CD;0D) & ppm 7.97 (s, 1 H), 7.85 (s, 1 H), 7.70 (s, 1 H),
6.65 (s, 1 H), 5.15 (q, 1H), 4.80 (s, 2 H), 2.65 (s, 3 H), 2.50 (m, 2 H), 2.20 (m, 1 H),

15 2.00-1.73 (m, 4 H), 1.15 (m, 2 H), 0.85 (m, 2 H). MS cald. for CaH2oF3N304S 457,
obsd. (ESI*) [(M+H)"] 458.



I ndazol -1-yl)-acetb acid 2.03-1.63 (in. 4 H ,...

24- Aaofo(ompsU-[ (3- 7.25 (s, 1 H), 7.21rr@goososses

D ethylam no-5- (s, 1 H), 7.07 (s, 1

trifluomethyl- H, 6.37°%; 1 H),

benzenesul f onyhErramOand dse ok Thi coMbodfps

met hyl -am no} (s, 2 H), 345 (in, 4
The compounds of formula | possess valuable pharmacological properties. It has
been found that said compounds are antagonists at the CRTH2 receptor and may be

5 useful in treating diseases and disorders associated with that receptor such as

asthma. The activity of the present compounds as CRTH2 receptor antagonists is
demonstrated by the following biological assays.

Human CRTH2 Receptor Binding Assay

10 A whole cell receptor binding assay using [*Hjramatroban as the competing
radioactive ligand was employed to evaluate the compound binding activity to human
CRTH2. The radioactive ligand [*H]ramatroban was synthesized according to
Sugimoto et. al. (Eur. J. Pharmacol. 524, 30 — 37, 2005) to a specific activity of 42
Ci/mmol.

15
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).
Stable clones expressing CRTH2 were selected by staining each clone with BM16

20 (BD Pharmingen™ from BD Biosciences, a division of Becton, Dickinson and
Company), which is a rat monoclonal antibody to 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 pug/mL streptomycin, 2 mM glutamine, 0.5
mg/mL G418 (geneticin) for CRTH2, and 0.2 mg/mL hygromycin-B (for G-alpha 16).

25 For whole cell receptor binding assay, the monolayer cells were rinsed once with
PBS (phosphate buffered saline), dissociated using ethylenediaminetetraacetate
(Versene™ EDTA from Lonza Inc.), and suspended in PBS containing 10 mM MgCl.
and 0.06% BSA (bovine serum albumin) at 1.5 x 10° cells/mL.

30 The binding reactions (0.2 mL) were performed in 96-well plates at room
temperature in PBS containing 1.5 x 10° cells, 10 mM MgCl,, 0.06% BSA, 20 nM

[*Hjramatroban, and test compound at various concentrations. After 1 hour of



4,5,6,7-tetrahyclro- H, 2.60 (s, 3 H),

i ndaPR110pes83 ) - at et b 2. 51 (s, 2 H), 1. YGEP20RPE4GS
acid 1.61 (m 4 H, 1.15 (t, 6 H WO
2010/ 006939PC11E132009/ 058468 - 124 -

EXANBEcEmg %cﬂbrﬁ, the cells were harvested on GF™/B filter microplates (microtiter

J4- ( BabNhith SReRBY desPmobriibrh PAGHERIEIE Mha RE1RE SMRS Winf onv
i am pgy us%?)?m@m;tetmerrarv@s@vg 9 Ihmét;r%t vtk LRGSR &is

ac [
gongmcri;&)e?e%fr%m Pel'klnEImer,nl'lii:)c,t Th? ra%oactlvmes ggsunq t? the cells wereno)
L R G 4IPS A 2B CAPREAE A i
et hy Perimer, Inp Eefiergdcig 50 16 SfioropART* 20 g fuid firom) |
cycl Bgridimel. hortoercitwel efithy fifeli@ates. Tivgradi@cotitiy frpmmagh ;p,ec'f c
pal | aicting weg( determinedCts tepibaing CdmpBunigiih 10N B5(RATB M thyl
t ri cyeb.oRevtyinRh Osplb Benpad) B theBactiéh.nBduts. Mhaxhdioadingl
PO a8hdtB P RS RATSnde 6ofpdlh toff) 6iAdha O bisker iRt 6
di ssplyed 1-RohQli898 &Bmso HmbinflfuxB &l reQontmillird.
The g?)ec1¥c%lngngvgata were obfained by subtracting the radioactivity of non-specific
binding from each binding data.

15 The ICs value is defined as the concentration of the tested compound that is
required for 50% inhibition of total specific binding. in order to calculate the I1Csp
value, the percent inhibition data were determined for 7 concentrations for each
compound. The percent inhibition for a compound at each concentration was
calculated according to the following formula, [1F(specific binding in the presence of

20 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 ID Business Solutions Ltd., model
205, where F(x) = (A+(B-A)Y/(1+{(C/x)*D)))].

25 All the acid compounds of the foregoing examples were tested using the above
Human CRTH2 Receptor Binding Assay (examples 1-1a to 1-18a, 2-1a to 2-8a, 3-1a
to 3-4a, 4-1ato 4-4a, 5-1a, 6-1a, 7-1a, 7-2a, 8-1a, 9-1a, 10-1a to 10-7a, 11-1a, 12-
1a, 13-1a, 14-1a, 15-1a, 16-1a, 17-1a, 18-1a, 19-1a, 20-1a, 21-1a, 22-1a, 23-1a, 24-
1a to 24-4a, 25-1a to 25-3a, and 26-1a). The results of the assay showed that all of

30 these compounds have binding activity exhibiting ICso values ranging from 0.0021
UM to 0.4307 uM. For instance, the following table shows the specific ICs; values for

some of these compounds:



10 heated in a mcrowave oven at 180 C for 30

m nuvexmeder an argon at nosphere.

ThECTERERPHENng

m xture was quenched with saturated amoni um

chl ori de sol uti on,

acetate.

and thEA extracted with ethyl
The organic |l ayer was washed wi th brine,

dri ed over rsodirumsutfateand—concentrated i n
vacua The resi dusnpna®. pur i| f HechnloRTH2BSP@RO Al | Ve
|-1PLC to afford 1Cz0 (M)
[ 4-(3-cycl opr opyq@ Mtuofronet hydgi35
benzenesul f .rq i;\.0) 4, 567 tetdr3§§15>/dro indazol - 1-
yl]-aceticlacid (4.2 ng, 18.9% 4s white powder.
1H NVR (400 MHz, ©¥B0D) 5|ppm 7.%¥#*(s, 1 H), 7.85
(s, 1 H, 7.70 (s1-4a1 H, 6.65 (018 H), 4,80 (s, 2
H, 4.41 (t, I H15a2. 50 ( 2 Ho22&8 20 (m 1 H),
2.00-1.73 (M4 Hg 152 1t=d3e 85 (m 2 H.
M5 cald. for Cl9H20E3N304$ 443, g _ _+)
[ (WHY] 444, 20 LES 25-2a t & 9%-3a The
fol | owi ng exanpl e¥825-2a to 25- ¥f3%ere prepared in
an anal ogous manne%a as descri bed.Zrer exanple 25-1a
starting wjith “1-10a 0.1194
[ 4- ( 3- br onp—5—t+Hihpererethyl—begpggnesul-fpnyl am no
)-4,5,6, 7-tetrahydro- |nda7nl-1-\/1 ageg_(;acid
et hyl ester (exar‘?ﬂlz% 1-8) 125 ancP tS:he apprppriate
commer ci al Iy avai't'dbl e al Kyl bor oh?%€ acids, WO
20101006939PCT1EN 29091058468 - 012® - Exanhpl e No.
Syst emat i ¢ [Name 45z NVR (400 VHZ.268aDNOD) ppm M5
(ESI't, MrH—Strugtigre25-2a{4{(gGpiethyt-—H- 8.03
(d, 2 H, 7.82 (s, _418 frlflllng_r_agt_h,)d,- 1 H,
6.70 (s, 1|H), Bonzenesul fony!Fhin 4. 80 (s, 2
H, 4.41 (4, 1-18a 0.2639

21a 0.0121

22a 0.0978

23a 0.0786

24a 0.2531

25a 0.0112

26a 0.0502

27a 70.1658

2-8a 0.0434




0)-4,5,6,7-tetrahydro- 1 H, 2.50 (m 5 H),

i Nnda¥y@e21es acetic 2.20 (m 1 H), 1. 9BCUVEPN0/EJ
1.72 (m 4 H). 25- 3a [4-§S-Isopropenyl -5- 828
(s, 1 H, 812 (s, 472 tPPFluoronethyl - 1 H),

8.05 (s, 1r#H); s-fenzenesut T onyliashn
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Calcium Flux Assay Using FLuorometric Imaging Plate Reader (FLIPR)
Cell Culture Conditions:

CHO-K1 cells previously transfected with G-alpha 16 were subsequently transfected
with the human CRTH2 receptor and the neomycin resistance gene. Following
“selection in 800 pQ/mL G418 (geneticin), individual clones were assayed for their

receptor expression based on staining with an anti human CRTH2 IgG, foliowed by

10 assaying for their response to 13,14-dihydro-15-keto Prostaglandin Dz (DK-PDG)
(ligand) in the Ca®* Flux assay. Positive clones were then cloned by limiting dilution
cloning. The transfected cells were cultured in Ham'’s F-12 medium supplemented
with 10% fetal bovine serum, 2 mM glutamine , 100 U/mL penicillin/100 pg/mL
streptomycin, 200 ug/mL hygromycin B, and 800 pg/mL. G418 (geneticin). Celis

15 were harvested with trypsin-EDTA (trypsin-ethylenediaminetetraacetic acid) and
counted using ViaCount® 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 x1 0° cells
/mL with complete growth media. Aliquots of 50 UL were dispensed into BD



(m 3 H EXAMPLE 26-1
| M 4WepB0@yc| opr opvl-5- 1ri fl uor omet hy PCisE2€HEsul f
onvll-net hvl -am nol 4.5, 6, 7- tetrahydro i ndazol -1-yl1
l-acetic acid nethyl esteP?D)7_ 50 Starting with
[ (R) Fécok 3 sgynel trptayhicrdhatd (rdnh BIOBi@ s Ryilvisihenzenes u
l fonﬁ‘cl@’@&nﬂﬁt) Coéhpéy)@nd?the microplates were placed in a 37 °C CO; incubator

tetr @%){Eﬁtorhé nggiggoJay %e ﬁlm‘é&l&é&%r@ u@g ,n %e gsggyepar ed by a

met hod anal ogous’ t e one descri bed above for
exanpl e 25-1a) and nethyl i odi de using a net hod
anal 8¥deei Mg { f38@%r ocedur e described for exanpl e
2-1, {(R-4-[(3-cyclopropyl-5-trifluoromethyl- 0
b enz eyrdingBulter fooaiying) dyatisenhiie FLIPR® Pdlgv B-AgsapKit from Molecular

- 6, 7- betceahynition of- MDIS AnalyEeal Technologiks an@es Ih) wariragarersty hy |
WO 2%5@&@(1@%3%@51{95&%@&&&%8{4 Bi8nk's Baddiced s@Sbieron (45
MGy BRUNnYRSH toaé %t dhylY.RhideRVhes Mk dioMacdipdnd

Hia

for Ng% 1H24E%em w Q'%Ved(fﬁ!hg éell L &M@ig i]JL 47 2.
2
Eéf\ 45 n\b;s ngélfeg S%Sewho%(HF?S) ]prfntamln%ZO H{I\%HEIPE% 0. 05% BnSé\ Sarcﬂ fon

v1) - ke Myicbesprdyat 2fdes pasn. Wﬁ'éft"%ﬁﬁi%%s& Pfﬁ'&tﬁ%% U991 1-
acet Meltidspg p:epensp@jl’lre PBiea e thﬁj |r\mlbptpp for 1 hour at 37 'C.
{(R)-4-[(3-cycl opropyl-5-trifluoronethyl-benzene-s
ul f onyrihg thémedubryidnatset tvenpoudd diated wefe trepbre@liypeling od undazol - 1
- Y1} sl HRBESh. 08Bk BN buls b @k 2 (1ex e lite2Bmdonaand
10 U$6 &&)ar@séﬁﬁh mB&ic |1c9 %H\@l s¥09<s Bfra mn%@@u%&lved in

dESCI’ %S%O‘Eﬂ gomprq%d glutl ’gé ?z %s well#1 recelved
cycl B - ¥ rre
E E%»fouad %us éO p}. ? lJ)’l\? aQ(:i”lgﬂz recalvedqf po ﬁ% é/ HL

aC| dwﬁi‘é‘f'ﬁ??“dég‘ﬁf%rfed Weﬁm °We§§2 595 e”%@"%sd"fe&l ned as
a yeFdnisuedsn] 1P eeps-RHL NIwRteg @OIBNW—WS tr TEFODo 8upfspith 7. 97
(s, delbdia3qsvw8b agsay, plate” 4l thenPOBDOf puffer whs ddjied. 6. 65 (s, 1
H, 5.15 (g, 1H), 4.80 (s, 2 H, 2.65 (s, 3 H),
2-250A1(emwcugatl$'rb both4he2&h aﬁﬂssél/ pH)e pla3e5w<ge Q@Igrlto?hg ( m 4
EDZbHaufé?: %g ;!_Qte re:gergé F( En ZOHE of éthmu@@éompourtdgﬁ/ere
2010/ 808Y [\g%&ﬁ@@?ﬁ%g’fgg'@e%t% s tmktli‘:‘f’ T YA
USE SFoTHEPERPAINGS! THE BB JEIuL ™ oF “"Pe8#°nlaﬁ a
poss @20 YA ftrweRat HHE BrsSEiee BIie 55 BpET Pirexhe | ¢
hae beeriuprenerce tdags wseaitiensmiroerdon plesarpisyBniett
at t bae GBY H2 sec@oe Fivoreadhpdverspgkerieestablish a stable baseline,

then 20 pL of sample was rapidly (30 uL/sec) and simultaneously added to each well



5 useful in treating di seases and di sorders
assowpawedsni t h that receptor such asPESERPESThe
activity of the present conpounds as CRTH2
receptor antagonists is dEhonstrated by the

f ol | enMeRg plate OhO@brEdbncétes By EhuoukiidARr B diRaCaPt or
Bi nd l(af{égsaf%ﬁéﬁ)ﬁtlogr Q)r Aotmg;l)s@d tre 'oiJ 10d s%&)ﬁ@t ﬁéspcméeg GHcr@Qse

ass a% ga% hu%%s §]m %Hmef QIB\%FH a@é’ns Fﬁaﬁnoﬁ; \QJIP '[elnn)gd The
radi 9 %E} in m eac we and ti uat e
compbl O'chﬁﬁ? 9897 S tﬁL?

radli gReraE V?'weéoma datafo Fhétﬁf’ﬁ'i F'&tﬁeéwnwager%ifwﬁﬁ%’ﬁ f’ed

accoinlbitiegofthe bergbvelt e et valug| defineqmg the copcenifiagoifacol .

524, cBPoun@figt wB(&Bied forb0g inbipitop pffthedufigraoitigl wag caipfilated

Ci | meakting tldperentigtiditiol dar@or S calgbrjratiens Bt sesgiSibidegdobed man

CRTH?esﬂG@s% (tﬁﬁr%ra@e!r Io§IE)Gholy ustné asnedRethbdige Cnlidsdsl cel | s
IF) sc;&wge %m oh%ne@é@&@ ﬁ1§de%5 Wﬁe@? . Ati-(Bat

har b /(f CRTH2 and 0- al phal

respec |vewﬁ usi ng FuCGene(r) 6 transfectl on
reagent (from Roche). Stable cl ones expressing
CRTHBerpaitive eqmeeungsdessg nde Bindie A2 ase FFSE‘F) ﬁﬁ%thwbtwﬁ
BML 6 FIZRR° @REY- PheagsisintieaftiPRY st BB BRiGE efitences, a
dilyi spresentatie deptan fest® ictkis #¥s have artvitCahpi@n ko valughi ch
i S arahgtg freOI@O3 dN@bs.@sin.body to human CRTH2. The
cells were mai ntai ned as nonol ayer cultures in
Ham s F-12 Bl%ébblrmufawawsr;stoia&t.&@aéga entm&cehpw ne
serum 100 units/nL pem cilli n 100 pg/nL

stre ut am ne,

gf@:ng‘f'i’t&rfr’g?f” 40‘%““"’@-‘2115%2[0 Prﬁ?ﬁ"}?'aﬁ'”fz 57 gﬁ”%‘ erdl}L 1%m n-B
( f or Pedugiiom A% helpgtype 2 g a9l Y gpolied @él@'“a"re éf&’@ﬁt”%?e"“'af

bi ndrergcvassay, the nonol ayer cells were rinsed
once with PBS (phosphate buffered saline),

di SSoaied @ th2usik Age &labihee M@dicandt Ratng huraa@abiede

(Mer §£Q§ﬁgr{3 tEé!?JI@W rfgrp%%dlﬂ@ [B&@hdrdNGood morRRIe bERPEEMEd i N
PBS %8'9 r ‘sgét gror;lrgo rm\gf #@glo%d mollqugag/é)d% g(agg‘n\{l ne

b dlcen?’ u?a'fjon f{) we% (i'tb 4 r| |cat|on usmg aS é&LT Cgﬂ salahor? Kit It
§

perfo
06- WiPT MBTF%tB8§° 6 ) B RY G ET e P B s b
cont &ityipsige cBlsE VM@ mediyrgromGambrs Biggeere: Wakendes
BSA, In2Dromditifo30% Hutneaifbdem Famy ofdiael tire 48 frsdmiyensmd  at
var i OttsorBen) GEWin & tecabpant Mirbreinterkukin@hiL-@)ffrom\AbroTech
2010 119%9 53] R@II[ JERIMIFORI4LBereukid-d ahltA)lGioﬂd’iaﬂ'&g' ech
reactions, the cells were harvested on GFTn B
filter mcroplates (mcrofiter plates with
enbedded gl ass fiber from PerkinEl ner, Inc.) and
washed 5 tinmes with PBS using a FiltermateTM

Harvester (a cell harvester that harvests and

wimecehae AAal l & fFram ma Arranmdl at A Fram Darl/si »Cl maar



cooo

3855 1-3a 0.2341 1-4a 0.0164 1-5a 0.2248 1-6a
3970 103, 0357 1-8a 0.4307 1-9a 0. 2AGHYHBa

1194 1-11a 0.2912 1-12a_0.0533 1-13a 0. 205 1-14a

0432 1-15a 0. 2624 1-16a"6: 0059

10

15

20

25

30

Inc.) for 7 days. The Th2 cells were isolated using a CD294 (CRTH2) MicroBead Kit
(from Miltenyi 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 antibody (as previously described) conjugated
to phycberythrin (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 uL
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
“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
from that in the presence of each compound for percent inhibition and ICso

calculations.

The percent inhibition of interteukin 13 (IL-13) production for a compound at various
concentrations was calculated according to the following formula, [1-(1L-13
production in the presence of compound)/(IL-13 production in the presence of 0.15%
DMSO0)]x100. The ICs value, 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 parameter
logistic) model in the XLfit® software Excel add-in program [ID Business Solutions
Ltd., mode! 205, where F(x) = (A+(B-A)/(1+((C/x)"D)))l.

Representative compounds tested in the binding assay were tested using the
foregoing DK-PGD;-induced IL-13 production assay. The results of the DK-PGD2-
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 0.0003 M to 0.309 uM.
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Thus, the compounds of the present invention possess a specific, substantial and
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.

In one embodiment, the present invention relates to a method for the treatment
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 | to & human being or
animal. A method for the treatment and/or prevention of an inflammatory or allergic
disease or disorder is preferred. Such diseases or disorders may include (but are
not limited to) asthma, chronic obstructive pulmonary disease (COPD), allergic

inflammation, allergic rhinitis, and atopic dermatitis.

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
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 a human or animal simultanéously, sequentially, or separately, a therapeutically
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
active agents may have the same, similar, or a completely different mode of action.
Suitable other drugs or active agents may include, but are not limited to: Beta2-
adrenergic agonists such as albutero! or salmeterol; corticosteroids such as
dexamethasone or fluticasone; antihistamines such as loratidine; leukotriene
antagonists such as montelukast or zafirlukast; anti-IgE antibody therapies such as
omalizumab; anti-infectives such as fusidic acid (particularly for the treatment of
atopic dermatitis); anti-fungals such as clotrimazole (particularly 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
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phoshodiesterase type 4 such as cilomilast; drugs that modulate cytokine production
such as inhibitors of TNF-alpha conve‘rting 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

5 inhibitors such as zileuton.

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.

10
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1. A compound of formula I:

R3
R2
l Q
4
R1. Sx~
NERNe]
0
N/I
.\N
HO / :
(0]

or a pharmaceutically acceptable salt or ester thereof; wherein:
Q is carbon or nitrogen,
10 R1 is hydrogen or lower alkyl optionally substituted by halogen;

R2 and R3 are bonded to the ring containing Q by substitution of a hydrogen
atom of a ring carbon atom; and R2 and R3 are independently selected from
the group cornisisting of:
15 o (1) hydrogen;
(2) halogen;
(3) -NHy;
(4) -NOy;
(5) lower alkyl optionally substituted by halogen,
20 (6) lower cycloalky! optionally substituted by lower alkyl;
(7) lower alkenyl;
(8) lower alkynyl;
(9) lower alkanoyl;
(10) lower alkoxy;
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CRTH2 1gG ,f1%lci O\A/L?ka | ass’la%gﬂ ng for their. ‘
response t o "PAERRYF %/ﬁ‘éﬁfr%"‘iei%?? 8Bt 8st agl andi n D2
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Cell s ' '

nis1or2.
2. A compound of claim 1 which is an (R)-enéntiomer.

20 3. VA compound according to clairﬁ 1 or 2 wherein Q represents carbon.
4. A compound according to claim 1 or 2 wherein Q represents hitfogyen.

5. A compound according to one of claims 1 to 4 wherein R1 is hydrogen or
25 unsubstituted lower alkyl.

6. A compound according to one of claims 1 to 4 wherein R1 is hydrogen.
7. A compound according to one of claims 1 to 4 wheréin R1 is methyl.

30

8. A compound according to one of claims 1 to 7 wherein n is 1.
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phoshodi esterase type 4 such as cilom |l ast; drugs
t hat nodul at e cyt oki ne preduction such as

i nhibitors of TNE-al pha converting enzyme (TACE);
drugs thHt %‘a?&rtfé't‘%"”teﬁé b%ﬁ“?ﬂ?‘f"f‘vmﬁ?mfﬁg‘m&?y%‘k| nes

| L- 4 and™epd-SYlegdtecils bl ocki ng nmonocl onal

ant i bodi B#-Ramg-3dladratehzenes oeption-65.6, PRARdgaidmal-1-yi-
agoni st sacstid@dn; as rosi gl i tazone; and 5-1i poxygenase
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car bon ordasdi-ty1@@ekcid:10Rl i s hydrogen or | ower

al kyl o htz@mltrkl%m%umgénzeuésagnm.naaIs@%pahyol%zno@zm R3
are bon e rrng cont al ni ng

substit dr oge car
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fromt hégf&ip consisting of: 15(1) hydrogen; (2)
hal ogen; [4- @glbethquﬂuo(ozﬁthyLWnesu{lfg)ﬂami%?,&btpt@?}dm—
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al kanoylp ehQd 4 QMyRSenRhd O N iaming)-4 ?yg’gtetrahﬁdﬂo]n)daJoﬂVVﬁr
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3-{(R)-4-(3,5-Bis-trifluoromethyl-benzenesulfonylamino)-4,5,6,7-tetrahydro-
indazol-1-yl}-propionic acid;

25 {(R)4-[(3,5-bis-trifluoromethyl-benzenesulfonyl)-methyl-amino]-4,5,6,7-
tetrahydro-indazol-1-yl}-acetic acid;
{(R)-4-{(4-Bromo-2-chloro-benzenesulfonyl)-methyl-aminc}-4,5,6, 7-tetrahydro-
indazol-1-yl}-acetic acid;

{(R)-4{(2-Chloro-4- tnﬂuoromethyl-benzenesulfonyl)—methyl—amlno]-4 5,6,7-

30 . tetrahydro-indazol-1-yl}-acetic acid;
{(R)-4-{(4-Bromo-2-fluoro-benzenesulfonyl)-methyl-amino}-4,5,6,7-tetrahydro-
indazol-1-yi}-acetic acid;
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I epr esenfScddt dcicogen. 5. A conpound accordi ng
to one OfsH@BBychpdnQiod-pyNIRL- BiukbnfBhinb)St sRY SHi-QgHRN OF
25 unsub§£k0§p§uggﬂi£\éﬁr al kyl . 6. A conpound

: d
ﬁ; ?:)g:i‘ﬁg (3- Isopropoz?/ wuoromelhg%enéenesulfonylaa'unﬁ 4% 69 teB]héc!ro

clainms 1"PE-WIRAET B Rl i s methyl. 30 8. A
conpoundFtEsearryydceentire beFeET MmNy egnor wher ei n
nis 1. tetaM@Q-rGazolA-y¢emfracihd accordi ng to one of
cl ai ns | {{r4-85-Bbreredysobwbxe-pyeitine-3RRifoa theRBaranors.5,6,7-
i ndependerhyiy-ragbiach-edicat@m t he group consi sting
of {(R)4-[(54 Bromo 6- |sopro;§013)-pymg @-glﬁg’wl) r(ngr)zyl almmﬁﬂrs 63-' kyl
’Optl onal L hy‘g}g% A 1LSI, ed..h |d haI ogen | ower
((:Zg:l Fgll\clf a-ﬁ:g% :S/ 6% %; dS0| pesran—4 yloxr)ig r|d|n41yB sup\r,l\ﬁ] metﬂ;lll kyl
amino}-4,5,6, tetrahydro mdazol 1-yl)-acetic amd
25 ~ [(R)4-(3-methanesulfonyl-5-trifluoromethyH benzenesulfonylammo)4 5,6,7-

o tetrahydro-indazol-1-yl]-acetic acid;
{(R)-4-{(3-methanesulfonyl-5-trifluoromethyl-benzenesulfonyl)-methyl-amino]-
4,5,6,7-tetrahydro-indazol-1-yl}-acetic acid;
[(R)-4-(3-ethanesulfonyl-5-trifluoromethyl-benzenesulfonylamino)-4,5,6,7-

30 tetrahydro-indazol-1-yl}-acetic acid;
[(R)-4-(3-Cyclopentanesulfonyl-5-triflucromethyl-benzenesulfonylamino)-
4,5,6,7-tetrahydro-indazol-1-yl]-acetic acid; ‘



(6) kw3 kanoyl ; pérfep200RNRI
al koxy; 10(8) |ower cycloal koxy; (9) | ower

aIkyIsquonyI Iomer cycloakaIsquonyI or | ower

het
o kol oot b8 j PRy °*ﬂm@t&§genzemv§ﬁ{f“svuw?“a K8k no:
15(12) | duettetgmarigrzdivhireicand (13) | ower
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cl ai ms | #ntnoBt sktTeetehyiro-Reazatdl-4Bic agide | ndependent | y
selsect edgr)n-aiitaRa uighyRatinuaemslyisbrzéngsubbhy)-meB¢-dninol-

hal ogen; 4fi(?—ﬂ-teta%fndﬁblkéﬁlhac@tmab@nal l'y substituted by

hal ogen, {t(k( §<}( )Blmﬁtang%ﬁé g @ltr#ﬁn)é omgtm Qe%@sulfynyl) -methyl-

subst i t |no 67te(?r\ala\®5ro?d &%ac'dOV\BI’ al OXy’ (5)
| over cyc"? ?nyl
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or | ower ’?’,\4@\1‘95‘51 %?/Fpé’ﬂﬁzf G’ 55 trf[‘fmmﬁfh%%eﬁ%
acor di n@“"l"b“ srTeeigyaeingaord Yiacets 298 wher e n R2 and

R3 are i(Riepemdre-mghysmirerstesdiof-biiiuwirestyt oup

consi st i tegre@butforfigminapd, soyestiahydo{ndgzol @iveetic adikk y |

opt i onal 3.yk)3uwRe}1d pHRek-Ayichdlsagefmedytcbnieddsulb@ine r

al kyl sul 5o 5.6 erbUMB o NS hinsdoleid =1 fonyl . - 143-

s C r
V\,her ei n :%g@-? Kﬁgy %&Qneg’fcmg Sttn uo mgthy?)genz%*e@hf%l Aﬂéﬂ?lr om

' sel ected
the gro ‘”8]4r?3|7§9t hﬁf%“’ 'n?az? ?ﬁﬁmp'omc et hyl , | ower

al kyl sul F6gMeRrE-¢-oHet Pf‘e??'t‘*rzééliwwgwmﬁw 5 13.
A conporsereree e tHming-4%P TorienveP-ingdzai phsPrariope Bid:
wher ei-n {Gire3af-mdRR-apalopiRB)-H-giflgoromethyligenzgmesdibnylt aminol- 14,
A 00NMPOuES Reahttintgot 9)-@aea0f claims 1 to 13
wherein g2 |ﬁﬂr@pyﬁﬁtnﬂubr&'ﬁl&@ﬂ%@d&@iuk&ﬁyb@rﬁmcﬁ’»@,@5]7 @tt"ahﬁfm
are bondgd, L@ utaééﬁcarc.h ng containing Q at positions

3, 4 or {ﬁ ES lsogro%gé) trlﬂugl Emetthgl%e%gn%lfégaﬁ*eghblgm FQ?C h

ot her.

1to 13 tﬁm@'f’@?"ﬂazﬂﬁé’}?ﬁtm@d or R3 is bonded to

pddi t i orlRB4+HsHY-RHESWharorray 3a weaetboptsastPal. 5

on the ramg-SEtpnireigda-1-ybacdigacidA conpound

accor di ng)-t-@s-ostey-ofiopdpaksreiudrenthii-Benadnesuipnyl-methne  Of

R2 or R3nins4bendachytenpeshii-aacaiand the other is

bonded t[9<3Qm§4y1151trmﬁbm%e@ﬁbgnte%esuom@mﬁ@mts@lrmragdrco and
50! €ast, yg 06323 r R3 is trifluoronethyl. 17. A

C O rrpo u nlci gi tlh)? (3 rlﬂuorome! )% %ttrlmeth)tlsl;la(r)wy én?e%esgl¥onyH-Bmlno]
5

consi st

20f (R) - 4+ tﬂ?@%'“ﬁaz‘t'ﬁ‘l”'ﬁcﬁtﬁﬁ‘é}%t hyl - benzenesul f ony
| am no) -4, 5, 6, 7-tetrahydro- indazol-1-yl]-acetic
aci d; ’

[ 4- (3, 5-Di chl oro- benzenesul f onyl am no)-4,5, 6, 7-t et
rahydm i ndazol - 1-yl1l-acetic acid;



[ 4- ( 2ydhoiblosdal Or 0- benzenesul f onyl anmi NoO)ecdephosacs- t et
rahydr o-i ndazol -1-yl]-acetic 25acid;
[(R-4-(3,5-Bis-trifluoronst hyI benzenesul f onyl am
]I’I-Z) (j ﬁ/E Ai(g-g‘ytcllrc‘)f)aewg buoromgtg gtgse&zlgrfexmf gnqgtfhoajn%olg 6.7
-tetrahy &P%”etf?a‘g?d'?daT' AGRENE Y aci d;

30[ 4- (3, SR)Br[%CteH';?rt”f'b‘éW@ﬁé@Eﬂ”? %er')é?ﬁhﬁé')"”%“ 566, 7-t
et r ahydr stdhrigpaderdol-1ivlAceticegiit i ¢ aci d; - 141 -

[ 4-5 3-Br (D(RD“P{&-(L1’-diffubrb}élliy()ﬁﬁl”ﬂdaWmeﬂlebmm@hdw-mﬂw-am no
) -4, 5, 6, dmitopd, 3 @tyehRiondazalyy-detybdgicet i ¢ aci d;

14- (4- Br lee)acéynafn%nuse&@enbﬁ@zﬁm@uls%emfér@m AR AyD, 6, 7
-tetrahygcrtg é(pdazo -1-yl)- acetl c acid

oL (4 B s v enzensay Lanslagiag)d. o o
[ 419 4- Br BYFER" E’Y']?Fﬁt'ﬂ’ciﬁ'oronet hyl - benzenesul f onyl ani no
) - 4, 5, 6 7{RE{TelN Rrvetidic b Bitluprpetybgezarepuliong dmiel-

[ 4- ( 5- Br 5%~ Graldbodnderolg yh-iackiareid;3- sul f onyl ami no) -4, 5
, 6, 7-'t et (ahydaseprecid@ihabmido)-5-LiflépmalyedehzeneaBond-methyl-

[ (R) - 4- (Bndves onestraByoloiid-biu 9 Loetdty| - benzenesul fony
! am nO) {?mé{(ﬁm.xetﬂ;yﬁrnrn@byﬁiuuam%;&!meéumﬁ;&meﬁg%M(ﬁ

aci d

[ 4- ( 48567t%trahy]grlo—lndazolr’ré/t}?.| tlca%d enesul fony no) -
516, 7 (BT RPB A YRS T R R
15[ 4- ( 3- et He §’81'”P?5{ﬁ'521y'}f5’§‘ﬁ2%%esul f onyl ami no) - 4, 5,
6, 7- t et riafdyrehooroiyifiaizesproetyipdntenesfopiamino)gi6d;tetrahydro-

[ 42o( 4- MeivdamxiyllBeetic ackil uor onet hyl - benzenesul f onyl am
no) - 4, 5, @ Efethabradvytko-naazalioleyihd) 4,66 giirabys@ci d;
[ (R - 4- (iRearBhSci®ihanesut fonyl - benzenesul f onyl am
no) 4 S, [Q—(3?so£r9pterqyﬁibt¥&5rgmetiglc&lergg%%lnylaln r%J 56@‘%&%%&0

[4 (3 Chl6P o A2 HE K1 benzenesul f onyl ani no) - 4, 5, 6,
7-% et r ah{t B PFRIERRSP ooyt borzgee i B gminol

3- [ ( R) - 45T =ippra-ingazp!fl s A¥t hyl - benzenesul fonyl a
m no)-4,5, 6, 7-tetrahYdroi ndazol - 1- A- propi oni c

aci d 8. A pharmaceutically acceptable salt of a compound of claim 17.

25f (R) - 4- 1( 3, 5- bi s-t nf | uor onet hyl - benzenesul f ony1)

h n;@t h‘é’ IA o@rFEoﬁhQ]Jf' c!% n'5hs@ec?ed from the group COnSIStIr%i of:

tetrahy ndaz
{ ( R) A q%9—4 bromo g) Exﬂuo o%éﬂ}yl b% g%%ug?’? % 5n Gy 71 tfrah drohyI

ami no) - 4"“32"'61 y‘f’a‘ie%‘ﬁc'gﬁt{}y&i‘?i? ndazol - 1-y1}-acetic

aci d;

{(R)-44(2-Chloro-4-trifl uoronethyl-benzenesul fonyl
)-nmet hyl -anmi no] -4, 5,6, 7- '
30t et rahydr o-i ndazol - 1-y1}-acetic aci d;

{(R)-4- [(4 Br ono- 2-f | uor o- benzenesulfonyl) net hyl -

Aarvg nnal E 27 +natvahvide Al nAdAa=Al 1 11 Aac~cAnt i1 ~ Aac~st A



{ (R) ~fsabibdcoBr OMO- 5- t 1 {1 uor onet hyl - benzgngsubdiony 1
)-nmet hyl -am nol -4,5, 6, 7-

t etrahydro-i ndazol -1-yl)-aeeti c aci d
{(R)-4-[(3,5-D bronp-benzenesul f on met hyl - am no
] -4, 5, 6, FEPPERYHFEPHIPASEINOLL AP i PPkl yTgpesic
5{(R) - 4- PePthgetin-t er t - but yl - benzenesul f ony1) - net hy
| - am nol #42.B0@loP-beretnpafeydamino-4 56d dgreydrdingadd-1-dloedic ¢

aci d; acid ethyl ester;

3-{%( R) 4443 (SR 1Suddniehli Yo aBRhyEHmbanse resad.ony 1)
- et hyl ﬂmzcrml'l aéetléac@ etzyl ester; :
tetr ahyd Mﬂg}%}ﬁ% ?%tzexgs)ﬂfop)ra R 9@'69 te@&bcﬁld |11dTazol -1- am n

[ 4-(3-et hoxy-o-trifluoromet benzenesu
0)-4,5,6 PRV 0- 10i ndazol 1 -yl]-acetic
aci d: f4 -(3,5-Dimethyl- benzenesulfonylamlno) 4,5,6,7-tetrahydro-indazol-1-yl]-

[ 419( 5- Br #Ris2¢L&yIsey - pyri di ne- 3- sul f onyl anmi no)-4,5
, 6, 7- t et FedByand-rifywcbanztay-bendenesyifohylamio® #.5.6,7-&ahglyo-
[ 4- (5- Briosami-Byljeietd ap e ysteai cy- pyddi ne- 3- sul fonyl am

i NO) - 4, 5461 Blorlo8 iR RLMSHERhoy-45, é/ﬂtlatraﬁ&@r%lnhé%olﬂ@l?
15[ 4- ( 3- 4@@950%9)&;{ 5-trifluoronethyl -benzenesul fon

)al.Lg(T rlo)[4 (4’Bsd :\l{—metﬁtl EenzeXesul%nylammS%zs%% teilfahwro md%zo )}ﬁ

{ (R - ??'Cﬁci*ﬂeg‘?'(%s% cxcl opentyl oxy- benzenesul f ony1l
- et hy|[ erﬁmﬁ'@f tnﬂuogmg yybenzenesul onylamino)-4,5,6,7-tetrahydro-

t et r ahy didgzo-hidlageti acid etfplgstegcet i ¢ aci d;

{ (R) - 4- [1{-5-BBmopDHdG-ryNhE-Olourbrokyingdy. 5,6, Uietreydd-isiarbifiony 1

) et hylynasetidyad et e, 7- 20t et r ahydr o-i ndazol - 1

-y 1) ac q&&‘)-@ 3%!hg<y 5-trifluoromethyl-benzenesulfonylamino)-4,5,6,7-tetrahydro-

{(R)-4- {r(dgzoﬁr{; hc & a Jsgpoxy pyridi ne-3-sul fonyl)

E rer?f, 2% d? {%] 5%13 d’lﬂuofo[nétﬁ_)/l beiien%"sgfé)?y#aréuna-zt 5, 8,7 -tetrahydro-indazol-

UR) - 415 Bf 6‘?‘?8’ 2gd ft'iyépftﬁahydr 0- pyr an- 4-yl oxy) - pyri di n
e-23- sul fibrhMethanagtiony-paarrnerglorupRing)45.6 (7 trphyhyitheesl 1-yidaz
ol - 1- y1)aceic@idiety estsind;

25[ ( R) - 44-@-Rretn@y-hamesudtiycmyzkndsutbrybdihoios@netahylo- benz
enesul f oy B@)cBa nylostér:

tetr ahyq('kpi h@g@%g}[han;su%wl @&1%’1&3%%%’1190)—4 5,6,7-tetrahydro-

{ (35) o r{d%)oﬂer%?c}g'hc acxé‘lethypesi -triffluor OITEt hy - benze

nesution

4,5, 6, 7L RCPRy I IR T S AT
[ (R) - 4- CSEPHENESEr f ony1- 5-t df | uor onet hyl - benzenes
ul fonyl am no)-4,5, 6, 7-

30t et r ahydr o- indazol 1-ylFacetic acid;

[ (R) -4-(3-Cycl opent anesul f ony1- 5- trlfluoronethyl b
enzenesul f onyl am no) -

- 4,5,6, 7-tetrahydro-indazol -1-yl kacetic acid; -

1/1’)



30' nd@@z@dmo&wyll acet I c aCI d PCT/EP2009/058468
{(R-4-[methyl-(3-trifl uororrethyl 5-trinmethylsilan

yl - benzenesul f onyl) - am no]ms

4,5,6, 7- tet rahg/dro i ndazol -1-yl bacetic acid; -

1 4 4 - R)—4 Bis-trifluoromethyl benzenesulfonylammo)—4 5,6,7- tetrahydro
{(R) -4- [(‘@Z@Wl AepleTe 3pid melbrt gsiet | uor onet hyl - benzenesu
| f onyo mek) HS[(BS alﬂfinﬂpgr]amethyl benzenesulfonyl)-methyl-amino}-4,5,6,7-

4,5, 6, 7- teednhyaahiyseiobryiHackazob etdyt ggebacet i ¢ aci d;
{(R-4- [ {(R4a@8lyda- éﬂotorbbrfzénu@ﬁdaﬂ%mwammz@ﬂ@traswof on
yl ) met hMJJazéMgf a@&p%déth eszer

t et rahyd

( ( R) 4{ 3{(1%-4 {(. rgo;? trrf{]fmrgmeg'nal%gr]z ne% 0{1)‘]) n}e]h{j 8?160]45?%3”
enzenesul*F! frﬁ?ﬁg‘ﬂﬁ" ‘ﬁf‘ﬁaﬁ%% leglers, 7-tetr ah7ydr o-i nda
zol - 1- ylgR)—éé( ?rpreo Zaf&JPra-benzenesulfonyl) methyl amino]-4,5,6,7-tetrahydro- -
[ 419( 3- acedegd-arfiaeric tsdsieertesul f onyl anmino)-4,5,6, 7-te
t r ahy dr oiR)Ad&@roho-Slifpdrdmethglidaténesuiivgyiehethyl-amino]4,5,6,7-

[ 4- ( 3- methapRsdbiaRybaitibdtyrazene- sul f onyl - am no) -
-4, 5,6, Tydgkd, @ﬂM@lﬁoooenzhnemfmﬁmx a%nn%i,]itiﬂfe%hi/oco aci d;

(CR) - 4 R 3 UL Pl - trifl uoromet hy
| - lge nze n{,ﬁi—% ﬁm’n bafq‘lbenzenes‘.ﬂfoiyl mF,tPf/l ammo{-4 56,7+ t%trala/dro

4, ace

((R) - 4- 0" T°10’6i5835 B AT - amno) 5-trifluoronethy

| - benzend f(%ﬁgﬁ-mﬂumeﬁy'tbamwygfom) nsthgamiog-68¢ahydr o

- i ndazol tetbbygrd)ndeagi e tyR-BoRROiE abid methyl ester,

15{ ( R) - 44-{3{cBexidb-maiokombtayntenendsuibryiafihcaias, emethylo- benze

nesul f onyskasmBiibostic BiFiodster;

4,5,6,7- iétBFoﬁab-h’gtﬁ&y bynﬂ@éqh@;lyram 12,86 RlelrdhycGiotior1-
]gR) 44(}:{%_%%.?% Mw‘%@eno -trifluoronet th benzenesu

1
o) A éﬁ*‘%‘&per*ﬁ%é%?mf SYPRRERY S ey
a
|

Ui
0)—1-\

(3- cy’l?FZGHryngﬂ'c 4 ¢ $tior or net hyl - benzenesul f on
M no)4-@&lsger@oxy-tirigorompiitbenzen2 @omnizt 5.9, -gdhgicet i ¢
id indazol-1-yl}-acetic acid ethyl ester;

[ 4- ('3- MeRMHE-Biorb-a-hifolowezarRirdaymebp Bzt € § bl -fe@Rytoam n
0) -4, 5, Gudniti8haaNes ahhdazol - 1-yl ] -acetic aci d, E
[4-(3-1 G @Qﬁm c;éﬁ,gewéxb bgqgquﬁmy lnetnﬁmﬂ%%w' fony
! @gﬂ I’lO) tegéhydro hc?azc!zl ?yl{acenrx acid e{h{/] eszilero e acetic

aci d

25{(R) - A(R{’A([ér’ Bé%]%fﬂ"?i‘ﬁ?ﬁpy%d PSP RYIS5énzene
sul f ony |te}ra%? ﬁiﬂzol T qqﬁT acid ethyl ester;

4,5,6, 7-tetrahydro-indazol - 1-yl bacetic acid. 18. A
phar maceutically acceptable salt of a conpound of
claim17. 30 19 A compound of claim 1l sel ected
fromthe group consisting of:
[(R)-4-(3-bronmo-5-trifluoromethyl -benzenesul fonyl a
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4,
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ac



acet ivio :@6dodsh €1 hY! ester; PCT/EP2009/058468
[ 4-(4-Brono-3-trifluoronethyl -benzenesuffonyl am no

)-4,5, 6 7-tetrahydroi ndaz@47-1 yl] -acetic acid

et hyl {S’?}é[ Bromo6 3-sulfonyl)-mathyl-amingl4.5,6,7-

[ 4- ( 5- Br UHO B PRRI BFBURU PRSI ,
ni no) - 45etragyde: '”tdé"t°lr1ah"}ﬁ‘§%°raﬁ'd PR ol - 1- 20 |]-acetic
acid et hW)'A’é[é‘P@'F‘G -6- %e(rﬂ)ldrqpy(agé-w@y)rpyndme -3- sulfonyl] methyl-

OXYy- 5- t r arfifopb¥ &ftettahyglo-rideniZ eresis atid edmiebtes m i n 0) - 4,
5,6, 7- te[tﬂ)akwrﬁbtrﬁ@buwdﬂzsaiﬂuolonyﬂnﬁe@&msmfo@@mdo eb.hyl
est er;  tetrahydro-indazol-1-yl-acetic acid ethyl ester;

[ 4- (2 5- @81t Emétﬁalnéé%o%ﬁﬂﬁ%mé&il%ér%h@éjwn% %Wl% 0)

4St5 7 ? é '}ftatra){y(Qro mdaz& acetlc a¥ Jthy g’tgrt icacid y

e

25[ 4- ( 3 R e SRy M BER e REETTr BRYT N ABT - 4, 5,

6, 7- t et rafRpPTIFAdabeeicpeqefPpLlesicet i ¢ aci d et hyl

ester; [(R)-4-(3-Ethanesulfonyl-5-trifluoromethyi- benzenesulfonylammo)—4 56,7- .

[ 4-( 4. Mettthaopdp-inBazbirtiyl-hoeideortyteytes benzenesul fonyl am

no) - 4, 5, (R)Z-statidpatiyeunhnsiamebmelnyibdlzerd&@dnjininaCi d

et hyl e&f.ﬁ 7-tetrahydro-| mdazol 1-yll-acetic acid ethyl ester;

LR 4 (g 2rBiso %mztﬁ%« e %muﬁw' am
) 4, 5’t l’ahydro lndazgl B _y aceti¢ acid

et hyl

[4-(3- cHin‘? & 'it“waewi PSS IR ek, 5, 6,
7-t et r alfyfy/detifydrardiz1victc gedatviesterci d et hyl

acetrc aci ethyle er;

_ester; . {RAKBethanesuffiny-5-rifluoromethyl-benzenesulfonyl)-methyl-amino]- -

3-2p ( R) - 4563 ;Gretiptis-intdzo1f yibapeto aed dylestbenzenesul f onyl a
M NO) - 4,(m)-Byleybitehdyay-Siindamahy-shnédebur@ARirANi C

aci d mstah\)ﬁ 4%%t7?éirahydro mdazol 1-yi}-acetic acid ethyl ester,

ETI(EF) y|4 [{ %‘\ I |$e LEIf t}rﬁgor% I‘t}élnzenle)sul%ny% gtﬁ)'ﬂl gnﬁlr%pyl ) .
tet rahy i Ay af" RYECEE P e et hyl ester:

{ER)- 4 [ NG Ry G P LA A hy! -
am no] - 4'“!'3016 5.7 tetrehydnidirchi-ricagiofeid pthy dferacet i ¢ aci d
et hyl es®e4-{Methyl-{3-(propane-2-sulfonyi)-5-triflioromethyl-benzenesulfonyll-

{ (R - 4- [afri2o}@Plo @ tedrarfars-ndakd-upy e bduyiny BaRzenesul f ony
1) - met hﬂl’?)’-@-ﬁﬁetﬂﬁb'(ﬂn&yﬁxo%éné 2-sulfonyl)-5-riflucromethyl-

! @(; r ahyqgrgedegjgoafﬁ]%l'nm3}4)!3'6)}%%%&9 ln@ag&i1 a@éﬁ a %%ﬁr})g t hyI

{(R)-4- ét Br onp- 2- f'| uor o- benzenesu onyl

am noj - 5. 6, 7- tetrahydro- 10i ndazol -1-yl}-acetic
acid et hyI ester;

{(R -4-[(3-Bromo-5-trifluoronethyl-benzenesul f onyl
)-net hyl -am no] -4, 5, 6, 7-

t etrahydro-indazol - 1-yl}-acefic acid ethyl ester
{(R)-4-[(3, 5-Di brono- benzenesuhf onyl) - net hyl - am no
]1-4,5,6,7-tetrahydM ndazol - 1-yl }-acetic acid ethyl

~et v



5[ ( R wekniodeiet hanesul f ony1-5-trifl uor aemishwhshenze
nesuti onyl am no)-4,5, 6, 7-
t et rahydro-indazol - 1-yl bagé&t-i ¢ aci d et hyI ester

I{’I((E‘SR?Jf f’o;{q%%g’ nﬁ’e%ﬁ{}?%% gngg%/u?fon%ét c]:rc|>ml'e|; enzene OnylﬂenZe
4,5, 6, 7- CBPY AP EPBEMREsFat YRPW}"" SIS e d et hyl

ester; 3-{(R)4-[(3- Cyclopentanesulfonyl 5-trifluoromethyl-benzenesulfonyl)-methyl-

[(R) - 4- ( Smie-haGvetetahyid@ingdzol3-yE-priiogioscgirdyl bar- benzenes
ut fonyl as(Re@XMehyi§3-@-méthyl-propane-2-sulfonyl)-5-trifluoromethyl-

10t et r ahyddsehesiibdRzfhord s y-ErbRb indazaaiyflosliciy hadest er
(R) - 4- (3mbfyhagesul fonyl-5-t hfl uoronet hyl - benzenesu

| f onyl a
tetr ahyg‘;_(lg )(3 l%bf?ﬂeﬁw %tnfluirgnemgl henzeneswfonylaen%lrhgfl 5,6 éS ter:

[(R)-4- (5" rol'”gffg' 1tyéﬁ%%°ﬁf'$%t?¥£fier trifluoromethyl-b

en ene s u‘(Ff’ 6 " aeﬁuyhgﬁlqpropyl) -5-trifluoromethyl-benzenesulfonylamino]-

4,5, 6, 7- t-et Hahlpdrddizpdatedeticeeidetlegeret i ¢ aci d et hyl
est er [4-(3-isopropyl-5-trifluoromethyl-benzenesulfonylamino)-4,5,6, 7-tetrahydro- )
| { (R) - 4- Bdatd-Liglaeetibacki ki kst 0- met hyl - benzenesul f ony
1) net hYﬂ(R)-a-f(f]llsdBQﬂ)yT flt»n&or@m&hyl -benzenesuifonyl)- methyl—amlno]-4 5,6,7-

t ef;r ahydpoy JdB%JzQ 1 yia%t}'c}ac.@&r%e's acid et hy' ester;

{(R) benzene
sul f onyl‘?éfrﬁ" 0¥rope§¥ln nﬁ' oromesthy benzenes&onylpe hyyamm
4,5, 6, 7- &t tﬁﬁ%}ﬂff’ quzﬂdé'ﬁﬂe“cfc"iﬁw *dtetic acid ethyl

est er ((R)-4-{methyl{3-(1-methyl-cyclopropyi)-5-trifluoromethyl-benzenesulfonyl]-

1( R) - 4- [ {Bwiektdfd rietrahytrpingazé-1-H)-deetic fdidethyievieet hyl - benzen
el f onytRHretehy3-(ametineke-propyl)-5-riffucromethyl-benzenesuifonyl]-
204, 5, 6, shirbyeitsleahyihhyarolindshaiz Glyackicub ayRbdC aci d

et hyl es( F@-ﬁ-{ 3- (1-ethyl-cyclopropyl) 5- trlﬂuoromethyl benzenesulfonyl]-methyl-

{(R) 4{|( |n®4t%|699e?r é(r iﬂ etl ac re ;ll Ltlf,s[:r)r OhI’T’EEjhy| bg
nzenesu% n%)@é -5t n uo o%egrréetnﬁ Tsuh‘grg/{a@xpoM 56,7 It’e?r'ah dror o-in

azol acl

{ CR) - 4- ["93 1%5“1?@5381’ PloyhSpies 5 trifluoromnet hykbenzene
S ul fony ﬁ@Wpth;y@_trémrquy! -5-trimethylsilanyl- ben;enesulfonyl) amino]-

4,5, 6, 7-458t7rerbhydle-odazartrazaobtic dcidethyiagtet | ¢ aci d et hyl
ester; {{R-4{(3-cyclopentyl-5-trifluoromethyl-benzenesulfonyl)- methyl amino]-

25{ (R) - d{s3- M 5d-ORRAIANESHE Ehedaert i f1 uor onmet hyl

@ nzen Z&’g‘% ?%QQ(JI Q frl{ﬁgr%rqéfnyl' benzenesulfonrl)—methyl amino]-4,5,6,7

2{]}’]3?] ] |ndazo‘la’ —ylf’-iacgtlc acid elthq esier; -y0- acet C aCI d

((R) - 44Met hyI, (propane 2-sul fonyl)-5-tdfl uoronet
hyl - benzenesul fonyI | am no}-4,5,6, 7-tetrahydro-inda
zol -1LY1l)-acetic acid ethyl ester;

((R) - 4- (Met hyl - p- (2- et hyl - propane- 2-sul fonyl ) -5-t
rifluoronethyl -

30benzenesul f onyl yam no} - 45, 67-t etrahydro-i ndazol -

1 1\ aAar~raAat i1~ a1 A A Wivsl ~etr Ar o 1710



{(R) ~Wo b MeLRY! - (3-trifluoronethyl-5-tri-prlkyke | an
-benzenesul fonyl) - am no] 4, 5, 6, 7-tetr ahydr o- i ndaz

01 1- y6 acetic acid ethyl-iester;

f(R)-4- dopentyl-5-trifl uor omet h I-benzenesul
oy 1) - HEEH LR As EhplorBOr SRR
1}-aceti emiag-.2}6. é{etrppydroersdgzglﬂ -yl)-acetic acid ethyl ester;

30{ ( R) - 44§ Brodperatnpdiidhylgntniof-4. 2ot teraeytrhriptazgyéyiaceiesidl f o
ny1) - met by esami no] -4, 5, 6, 7-

t ety ahy dQs-nid 3g-@bneslironidmiro P i t&irai@erb-Hdsed-NYilacS t er ;
WO 2010/ QQBH iEEQT/ EP2009/ 058468 - 149-
((R-4-{ t hyl
-benzeneéﬁi% a“"i"fbinzé*%u?a%"ﬂ*’é% S a0
i ndazol - £t acid ethyl ester

[ 4- ( 3-ni W ﬁ@?f‘i‘éfﬁ'éf'é'ﬂ'l“f‘i?hﬁ?'l’eé ’H’ﬁ?’“°h4%é76‘?traf'yé?r ahydr
0- Indaz ohdaza-{itaceie eoidietyl agergnet hyl ester;

5[ 4- ( 3- aitRrdcE-bepreyeiiloforatt-pareng)ifond)- Eetl@l -minblet r ahy
dr o- i ndazgb,7-traphibatebolgnactichce byl eserst er ;

[ 4- (3-acetyl am no- benzenesuf fonyl am no)-4,5,6,7-te

trahygr o poqﬁd?sgt e%frmeg.-a,gm&ngaoﬁl d ethyl ester;

19
[ 4; g37rr;3£ i?)ﬂﬁ?y iS~ tnfp{r me%d enzleneiu on En lfl!1él amméf—4 gg‘l I’IO) 4 ,

'[5 hvl e Sli_etéqhy rodrﬁlazol 1-yi}-2-methyl-propionic atxi methyl ester
(
f

etny

{(R)-4-[t® t‘,‘}D(éF pFibpyIgLaerPriEnbRERHCHert/enes u
| f onyl ) teeeh}egptindarat 1nR-methyl-propionic acid; and

4,5, 6, 7- pedtrfahyngkmg-sitrneazanyidthynl-bengeetifbrylamiad)-¢15,6,7-
netohy|  egtydro-inddQi-1-vhakagpothtestel ected fromthe

group consi st ng of :
152 [Zq RQ phFrmchélbé ol%l brtl nyr% %Eeﬂ%glly Qfgzgigeea%g&wf L on

) X

tet raﬂ'ﬂ'f’ﬁ%/"(g e (b‘i'a'"igi/ ip'?macetu%a"?’ T tgtﬁﬁ BRfc acid
nmet hyl ester

2- 5( Rp-Agorfrognd Becpyfiing.1g 3y Pfleﬂb’!emfré@ﬁ?ioﬂb%ﬁﬁf@ﬁ@”@ atifeony
1) - mettstdcesam noj - 4, 5, 6, 7-

t et rahydr o-i ndazol - 1- 01- 2- net hyl -'propi oni ¢ aci d;

and 23. A compound according to any one of claims 1 to 20 for use as therapeutic active

[ 4-( %&@Acy f&mre Qggﬁxemaa/épégh%&etoméés 3Ryl gtdRmy | - be

nFF‘esctla'l tors %gong{] no) -
3t cfro |ndazol 1-yl]-acetic acid ethyl

ester 21 A pharnmaceuti cal conposition
conprising a therapeutically effective anount of a
conmpound according to claiml1 and a

phar maceutically acceptable carrier. 25 22. A
conmpound according to any one of clainms 1 to 20
for use as therapeutic active substances. 21 A
conpound according to any one of clainms 1 to 20
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24. Use of a compound according to any one of claims 1 to 20 for the preparation
of medicaments for the therapeutic and/or prophylactic treatment of diseases

- treatable by a CRTH2 receptors antagonist.

25. The use according to claim 24, wherein the disease is asthma, chronic
obstructive pulmonary disease, allergic inflammation, allergic rhinitis or atopic

dermatitis.



