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WD 2007/ 023110 PCT/ EP2006/ 065329 p38 MAP KI NASE
I NHI Bl TORS AND METHODS FOR USI NG THE SAME The present

w0 noogrilom rel ates to fused pyrazol o pyrim di NECT/EP2006/065329

derivatives and related com pounds, a process for

their manufacture, pharnmaceutical preparations

conprising the sane, and nethods for using the sane.

Mt ogen-activated protein kinases (MAP) is a famly of

proline-directed serine/threonine 5 kinases that

activate their substrates by dual phosphorylation. The

ki nases are activated by a variety of signals

I ncl wds MAPKINASE dNH TBATO RSN IMEBH OESSFORN SINGTTHE SAME

grom h factors, endotoxin and inflammatory cytokines.

One group of MAP kinases is the p38 kinase group that

Tl“he pwskﬁﬁ imaniion sel:ittss)tfocfnmd nyeazglo, pypB@ime c#eﬁgz(tsfes p8Bselated com-
1)0 sl% B a flCSl ﬁlre rCesg g3l dLe 10 rising the

B h%?)ﬂ TR 81 e P PEREEY PEPR oaﬁ Pagqppidsing

aﬂnmmhdn&ﬂu@k%mmﬁmgthe&ases, and are activated by

physi cal and chem cal stress, pro- inflannatory

lﬁ/ﬁ%%% ?\fa?eraldqrﬂg qu% ée‘nglAP$ 1 o(ﬁfaglﬂﬁé? gﬁos %rdn%g 'ed Iy(g”me/ threonine

e pro phor ation
h'HNES oheee Iactsxlatﬁ/ﬁieﬂr Gubﬁﬁdteabg du allpélomlmdyiaﬂwro NT o kmases are activated by

a Varllez%%xy S als i Cv,lﬂgllﬁlgré%%%tl Iosrr]lgotiléNs e %\fl 1}%% %owﬁil factors,

nase- hedd cytoki'nes
empitoanted 1nﬂannmatermmldmeseﬁme gsdgt @éMAEdmmsmis theqn38 kinase

15 For exanmple, TNF-cc is a c okln produce )
BrOMRER Gl Sé(élfl?"%ﬁalf‘(éfar%??& é a%ﬁaraad P%ﬁ%é%hep% kinases

hrtesre@éﬁ ﬁﬁﬁ'f&eplﬁfspl%}ryﬁﬁﬁ b Qﬁ@ﬁlctﬁfﬁﬁﬂ%‘ﬁ'ﬁﬂ s‘éﬁpth@ﬁ'fa@ﬁ)%‘as well as other
I npl icated as pla a causative role in

kaassgadase actiypted é@ i @lnfbehemw&l|S§essmpénﬂ@@@ﬁtqry cytokines and

b&ﬁ&gﬂhb&?ﬂﬁéa%&Fd@rOdUC- tion has been shown to have
broad application in the treatnment of inflammation,

i nfl am natoh%rbomel di sease, multiple sclerosis and

Mare aporsantynre paadugtsf therss mﬁéph@alaaan havefeenshown to mediate

H%fﬁG&ﬁ&l%ﬁ of R A& o Ntolifds! MeRamINEaad ARG, dﬂ@r09&§oxygenase—2
virus_ including herpes sinmplex virds type-1 (HSV-

Reghgddhese ﬁﬁp@%eww@e& ipRlicated Pswglfrouswwwswﬁm%dmons
f\?&r\/ef‘%mp%ﬁw lés?apéf?(%lﬁé Qr\éld[lge%(pf_m%l}r b?ﬁéttrlrsgl'her& rg&q(gcytes and macro-
pleagoe shts ¢xgsssife ()H&Mezl)latehqﬂrmlldmen pas becnusrp8cdtedhs [@dying a causative

eud rabjes and inotra hers...25
B GF PPl R oL PRl RS BB S YR TE R Yo R By o gr produc-
e hamﬂsmg SBQWIaHﬂhap/ie ay(Sadaipphbaﬁlomnn theatngatment of inflammation, inflam-
at hophysi ol oqgi cal ..responses udi ng rheumat oi d
Bt BOVE el AR R ERRSE Fud A home osor pti on. w0
2007/ 023110 PCT/ EP2006/ 065329 2 Additionally, the
TFNFdiaV e]mheenafnpﬂnaﬂedh asviled arfedtivpk,isoelt edHIV isflucokeyirus, and herpes

.0St eoa n
OB e S SR BB SR LR D b b RA B 2 ansve,
ajtomicgalovirus (CMV) Varlcella zoster virus (VZV), Epstein-Barr virus, human herpes
virus-6 (HHV-6), human herpesvirus-7 (HHV-7), human herpesvirus-8 (HHV-8),

pseudorabies and rhinotracheitis, among others.

Similarly, IL-1 is produced by activated monocytes and macrophages, and plays a role in
many pathophysiological responses including rheumatoid arthritis, fever and reduction of

bone resorption.
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dermatitis. J. Exp. Opin. Ther. Patents, 2000, 10(l).
The role of p38 MAP ki nase as a therapeutic target in

wonmclzygyo has been revi ewed: Podar et 5 al., BEDPEP1006/065329

Opi ni on on therapeutic Targets 2005, 9, 359-381;
Schul'tz, Progress in Drug Research 2003, 60, 59-92.
. .
T LR R TR
aste@vihattisnlgn gremyryoseptih esek dingasressst dﬁregmtlﬂmorlasm and atopic

LS 7 B W R RN A o 2 1E A % W A x

N R3 R3 or a pharnaceutically acceptable salt thereof,
Wherdé of pIRIMAE karagt ar thivepewtaataydet inRMcok gy B Ren reviewed: Podar et

%I\’I:%ég%éﬁ ?wntg;%ﬁ gz'r%f aEsers, 20P5 975%3 Schultz | Brogress in Drug

B&BMMQ@W@(SQGZ_GaI kyl, linear C3. 6a| kyI
d _6al kenyl C3_7cycl oal kyl - d _4al kyl ,

ﬁ? éc gl?f)t&]gye q%éne_g%g(f#g@l(ltﬁ% %Lhﬁ%%ﬁﬁg s'of benefit in controlling,

tﬂﬁdcmgyndjalkﬁmml)glmar@l of@laﬁtsksiiswb ﬁtatwl Cl. 6al kyl ,
A _6al kyl sul fanyl -d _6al kyl, aryl-d _6al kyl or

@é_g“g?%?d ﬁr%i_dg &?{éa‘i“@%ﬁ %ﬂ]'}%yc o%: Eyrygjr ogglnkyl

C3_7cycl oal kenyl, C3 7cyc| oal kenyl - C _4al kyl ,
hal o- O _Bg] kyl hal 0 -C3 _7cycl oal kylg

hydroxy- O} 6afkyl, O _6al kyl sul fonyl C 6aJ&y|
d _6al kyy%s nyI d la63| kyl ,oraryl suI 6a| kyl , Ib:
aryl ,Rlar Neal kyl, aryl - CI 6al vkyl é‘t er oar yI ’

heteroéryl 4galkyl a. 6a|ky|su|f&ha
CI 6al kyl , C _6al koxycar bonyl am no- Cl 6a| ky

oxy ﬁ%é%@%ﬁﬁi{%@tgg%%{ t:%ll amonogg:r lk()oﬁ?/l d _6al kyl ,

@hm@m kyl am nocar bonyl - O . 6al kyl, carboxy-d _6al kyl ,

%etz %&ly(ﬁl k ?g}%er ocycl yl al kyl, CI 6al kyl car bonyl -

cyclyl d _6al kyI am no- C _6al kyl
Clls @{RR FNRISOhRE- NBeﬂ'(k:y))R ﬂlj}galaylsulfonamldylcl 6alkyl C1 salkoxy-

het er é’%@% ggfﬁgﬁllhﬁaéhrdcgaﬂg?l(ﬁoﬁkengén %Pbl L

al ks 7W0laikeryl0g31ydo B yER2 Gyl 08d3 29 calkyl, halo Cs. 7cycloa]ky1
hydroxy-Ci_salkyl, Ci.¢alkylsulfonylC, salkyl, C;.alkylsulfanyl-C;.galkyl, aryl-C,_ealkyl
or heteroaryl-Cy_salkyl,
wherein
R*is hydrogen, Cy_¢alkyl, Cs.7cycloalkyl, Cs scycloalkyl-Cy_salkyl, C;.7cycloalkenyl,
Cs.reycloalkenyl-C; salkyl, halo-Ci.salkyl, halo-Cs rcycloalkyl, hydroxy-Ci.ealkyl,
Ci.ealkylsulfonylC, salkyl, C;_salkylsulfanyl-C; salkyl, arylsulfonyl-Cy_salkyl, aryl, aryl-
Ci.ealkyl, aryl-C;_ealkyloxy, heteroaryl, heteroaryl-Cy_salkyl, Ci.salkylsulfonamidyl-
Ci.ealkyl, C;.ealkoxycarbonylamino-Ci.galkyl, C;_salkoxycarbonyl-C;.galkyl, C;.salk-
oxyaminocarbonyl-C;.ealkyl, aminocarbonyl-C;.ealkyl, C;_salkylaminocarbonyl-
Ci.ealkyl, carboxy-Ci.ealkyl, heterocyclyl, heterocyclylalkyl, Ci_salkylcarbonyl-
Ci.ealkyl, heterocyclyl-Cy_salkyl, amino-Cj.ealkyl, N-C;_salkylamino-Cy_salkyl, N,N-di-
Ci.salkylamino-C;_salkyl, C;_salkoxy-Cj_salkyl, or heteroaryl-C;.¢alkyl, and
R! is hydrogen, hydroxy, or alkyl
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3 R3 is hydrogen or Cl_6al kyl; R4 is hydrogen,
d _6al kyl, hydroxy, am no, hetero-C _6al kyl,

whedogne31@® 6al koxy, hetero- . 6al kyl am no, PCT/EP2006/065329

het er ocycl yl, heterocyclyl - _6al kyl,
hydr oxyC3. 6cycl oal kyl, C3. 6cycl o- al kyl -d _6al kyl

ﬁ" (?ﬂllo}wé%ﬂlofr@j 11]]8,10 6al kyl sul f onami do, aryl,

6al kyl, 5 heteroaryl-d _6al kyl,
Gfalh)tdwgcn Getaéfyd)étrygltox@] arﬁlabklmtgro Cl(s@lkR) hetg(o=0). sflexy, hetero-

SO T R R e oo
R i glk@lcﬁimﬂk}gl,l C1-chlkglisalkon yl, é}nsmlbylsﬂﬁtnenmdd:lag}@dtdtqrbaryl aryl Crealkyl,
b S A S T L

| s H((EHB e®-EAdO-HRS, SCHR) i NHGRd=O)*Rﬁer eSe-Rd i s

hyd‘,&%? ad 6al kyl, hydroxy, d _6al koxy, am no,
hal o- I%al kyl, cyano, halo, 15 hetero-d _6al kyl,

C( ®4ﬂeydmogenSC26am/10NMcrer(ﬂl @®&yl;s hydrogen or al kyI
W 33 oM LR S D SR Ao, MOPLEAE Bk A8 or

het éueta:r@ycl@hl kyl , het erocycl yl,
hydr %%t%czlyd oaI kyl, 20 -C(:O)-Rg or -S02-R9,

e| n I's” Cl_6al kyI aryl, aryl-d _6al kyl,
P(eﬂnd Rbae ytitro doat @Tame 00X Bl Kighitosgchené tiocytbbyis CRSr R4
and Rf together with the atons to which they are
attahﬁednrray forma heterocyclic ring; Ais 0, CH2,

S( O)R is hydgean, CNGlicyl, dryd €y CRvplkox R amihe el a Chllsyl fayam, halo,

o dahet iRl GRBLR 8P ShenPuthn Bai ol of

W.)r i Borlda OpIS(Ok,, 6H,ar NRiar maceut i cal |y accept abl e

sal t thereof wherein: 30 R1 is aryl or heteroaryl; R2
is - “NR SO02Ra, -NR C(=O) Ra, Ilinear C3.6al kyI,

c _GxaislfﬁnyIOto(ZSanZlcycl oaI kyI - d . 4al kyl,

ﬁgl—ifé%lygg(}gl%& 1-glky heg ;ga{ﬂar_i%ltergcyc@ﬁlh%/xgo’xy—cg_scycloalkyl,
-C(=0)-R® or -SO,-RE, wherein R® is Cy_galkyl, aryl, aryl-Cy_galkyl, heteroaryl, hetero-
Ci.ealkyl or heterocyclyl;

or R* and R together with the atoms to which they are attached may form a heterocyclic
ring;

A is 0, CH,, S(0),, C(=0), NR", or CH(OR"),
wherein
n isfrom Oto 2, and

R" is hydrogen or C,galkyl.

In one embodiment the present invention provides compounds of formula Ia or Ib or a

pharmaceutically acceptable salt thereof, wherein:

R' isaryl or heteroaryl;

R® is-NRR* -NR'SO,R?, -NR'C(=0)R? linear Cs.galkyl, Cy_galkenyl, Cs.7cycloalkyl-
Ci.4alkyl, Cs.scycloalkenyl, Cs scycloalkenyl-C;_salkyl, halo-C;_salkyl, halo-Cs.scyclo-
alkyl, hydroxy-Ci_salkyl, C;.ealkylsulfonylC; ealkyl, C;.ealkylsulfanyl-C;_salkyl, aryl-
Ci.ealkyl or heteroaryl-C_salkyl,
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al kyl , hydroxy-d _6al kyl, d _6al kyl sul f onyl Cl1. 6al kyl
d _6al kyl sul fanyl -d _6al kyl, aryl- d . 6al kyl or

whedoeneany| - C _6al kyl , WD 2007/ 023110 PCT/ EP20P61/@B58&2665329

4 wherein Ra is hydrogen, € _6al kyl, C3_7cycl oal kyl,
C3_7cycl oal kyl - _4al kyl, C3_7cycl oal kenyl

C3_ &Ii[?al kenyl -C _4al kyl, halo-d _6al kyl, halo

-C3_rcycl oal kyl , hydroxy-d _6al kyl,

d _&ailishydsegenh ofydattlyl, €al&ygloalkyl, Cs.scycloalkyl-Csalkyl, Cs.7cycloalkenyl,

d I | - | kyl I
0 S LA, ARy My SRR oo,
R3 (G ctlirdsdpayl(Qrsalyl, 6 asakgylsuliimayli(S sl @gk heteroaryl, heteroaryl-

d eal , droxy, am no, hetero-d _6al kyl,
het g%‘(ﬁih%'l’ al koxy, hetero- d . 6al kyl ani no,

het & odydtogen, dretlet ocycl yl - A _6al kyl ,
ydr. C 0 yl, C3.6cyclo- 10 al kyl -d _6al kyl,
E _é%dﬁ%eg‘l‘%o%ﬁ?%ﬁd " 6al kyl sul fonani do, aryl |
Rét és lpairygen, Er salleyClhyBaixigydmino hedtewe@ur glkyChe®ai-Ky kalkoxy, hetero-
@ I . heteroar vl I , r-Cct=
O Ry Rt M ARSI oo SRR R i, o
whe ratkiyh ORbalk g, GrysdlikplyelfiynyGIC, Galkidyd fommamiidt, ey eter6ayk yityl-Cy_ealkyl,

15 R j al hydr ox am er o, al-ky c
ar y el ot o AR Ho e BT, IR RLPORREFO =
ri sf-(@HROL-MCCORRS, Y CHRY) ANH-6Ge@)—RSor e$@,-Rf, X and Y

is Q}&htelrre%gen and the other is CRd; wherein 20 Rd is
hydrogen, C _6al kyl, hydroxy, C _6al koxy, am no,

hal ®& & hylabgenl C..eilahor hdiadoeC.satkster o- O _6al kyl ,

C(=Qk~ Qf .+ - Re, wherein i.s .hydro or,, al kyl :

w1 & il BTGB e R R YL G ey, or
0 t dieRrodad;25 Rf i s hydrogen, O _6al kyl,

hetero: C 6al kyl, heterocyclyl,

hydfé%(@g '8¢ycl oal kyl, -C(=0O-Rg or -SOZ-R9, wherein
RaunidsY &k n@edgey) or careylf X amrdyY s @litr@eh kit thdether s @R |

hetero- .G _6al kyl or heterocyclyl; or R4 and Rf
togéYII%efmwith the atons to which they are attached may

f or R'as Inglregencg clallo], hiyingy, Cr.salkoxy, amino, halo-Cy.galkyl, cyano, halo,
hetero-Cyealkyl, C(=0)-R° or -SO,-R®, wherein R® is hydrogen or alkyl,

W isabond, O, S(O)m, CH, or NR';
wherein
m is from O to 2, and
R'is hydrogen, Cy.salkyl, hetero-Cy_galkyl, heterocyclyl, hydroxy-Cs.ecycloalkyl,
-C(=0)-R® or -SO,-RE, wherein R® is Cy_galkyl, aryl, aryl-Cy_galkyl, heteroaryl, hetero-
Ci.salkyl or heterocyclyl;

or R* and R together with the atoms to which they are attached may form a heterocyclic
ring;

A is 0, CH,, S(0),, C(=0), NR", or CH(OR"),
wherein
n isfrom Oto 2, and
R" is hydrogen or C,galkyl.
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30 Ais 0, CH2, S(O,,, C(=0, NRh, or CH(ORh),
wherein nis fromO to 2, and Rh is hydrogen or

w@hooBabiays . WO 2007/ 023110 PCT/ EP2006/ 065329 BCT/BP2006/065329

anot her enbodi nent the invenhtion provi des conmpounds of
formula la or a pharma- ceutically acceptable salt

’ T Rl s, . -y : _
SR ORI o bR By QRS B formiTfa b a pharma
bapdicalkycCrepbal 1k salt tbered, whatelry| het erocyclyl; X and Y
Rrel%yl Wiess (erglr NH, and A is O 10 Another aspect
e’ ihvent 1o provi des a pharnmaceutical fornulation

Rorrpﬁrarsl ng one or nore conpounds of forrmula la or |b

nd [ly acceptable carrier, diluent,
ﬁ /1%1})%2(2%%%@ 6iﬂ%ﬁérefor Conpounds of the invention
R eis lmdlrm}l(brsaikyifor ﬂlmlbyMetknonaSﬁs and exhi bit

a& c)f ctivity against p38 in vivo. They are
Sel'ective T'or p38 kinase relative to cyclin-dependent
Wna$©3)rNII$ add tyrosine kinases. Therefore, conpounds
g; § Present i nvention can be used for the treatnent

él Seases nedi ated by the pro-inflanmatory cytokines
such as TNF and IL-1. Thus, another aspect of the
pnethenaspeecivod phtd ionerpioo\prdééesaa prermacution] formeatiiorgcpBgrising one or
|

géﬁ gérgﬁ?qnglgﬁ)F%%@ag%toﬁ\?gg%% gﬂ% %}eMaﬁga& n%table Carrler diluent,
puUnd@ccqﬁerft(blmmﬂoa | is adm nistered to a patient. 20
Al'l publications cited in this disclosure are
CRrRBRAGHe ISEALh L RbEE PP frotdn KIEMS, I dffctive actvity
agaii@t PPl wat iy arerrelectaierigr p?rﬁelﬂsgﬁea:elamfa toaydlondepaundent kinases

[

LR AL AT B0 ot B A EeDinvidgfizh b8 for he
szpemieaf dbcasayenedidied by ﬂ@lﬂraﬂnﬂmmtOTjaCytOKlaW sticlapeTNF and IL-1.
THI'@ aPétﬂg[l éfé? té)gt}fog:ltp:%léséht ﬁl%nq{oimﬁrlﬂgé aeﬁl%th G%ché?é‘itﬁétpss mediated
émascmr@dndmlnowml wlmich hymhrmtlbfdhf erﬁlbq:tetewrmfuno nEoneporgngre com-
RO AR LRI R RiBLERARG] paghr at ed Tonoval ent

rocar on nol e ree‘to six carbon

All publications cited in this disclosure are incorporated herein by reference in their

entirety.

Unless otherwise stated, the following terms used in this Application, including the speci-
fication and claims, have the definitions given below. It must be noted that, as used in the

specification and the appended claims, the singular forms “a”, “an,” and “the” include

plural referents unless the context clearly dictates otherwise.

“Alkyl” means a linear saturated monovalent hydrocarbon moiety of one to six carbon
atoms or a branched saturated monovalent hydrocarbon moiety of three to six carbon
atoms, ¢.g., methyl, ethyl, propyl, 2-propyl, n-butyl, iso-butyl, terr-butyl, pentyl, and the
like.

“Alkylene” means a linear saturated divalent hydrocarbon moiety of one to six carbon

atoms or a branched saturated divalent hydrocarbon moiety of three to six carbon atoms,
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atons, e.g., nmethyl, ethyl, propyl, 2-propyl, n-butyl,
i sb-butyl, tent-butyl, pentyl, and the |ike. 30

w0 2dokpbame” neans a |inear saturated dival ent PCT/EP2006/065329

hydr ocar bon noi ety of one t®© six carbon atons or a
branched saturated dival ent hydrocarbon noiety of

bR A8, Paille 22 hRe G B Soyetyipropyiene, butyiene

peyldigrendhiiiedikdey | ene, propyl ene, 2- met hyl pr opyl ene,

butyl ene, pentylene, and the like. "Al koxy" neans a
Rk falydind 0 B it TR, e k3 APy ldiety as defined
hereinu dxamipigs ohalsoxsomoietied ineldde, d)ut prstripd ipnited tgramgthoxys ethoxy,
| the Iike. "Al koxyal kyl" neans a noiety
isﬁﬁ&hgwé%{%@ a- O-Rb-, where Ra is alkyl and Ro is

al kyl ene as defi ned her ei n. Exenpl ar aI kox /al &
ohbopalkyionews,a thyicyay tof foenalgl €O-R ylland R” is

%Ik?igﬁ - a5 U )%gcgit){ 1el 1_]?%{11?%%%0)(%{3%8@%5% hclude, by way of example,

1 mqhwﬂxykﬁemh@p}monﬂt hoxyi Gpyrthoxgethyl] ky2-arttrcyethyl)-

t f ot ein Ris
gﬁp@f #Eq % Bgth&9§émyl?3 P&a@%&@l ned herein.
AI kox am no" neans a noi ety of the formula - NR-OR
\ﬁéhlé}’lélinﬁl(ﬂnﬁ@ sty pistyet tag foamréipl -NRgRdwhereinsR g hgdroggs or alkyl and R’
F@de@i‘ﬁé@h&em Ami noal kyl " nmeans a group of the
R-NH2 wherein R is al kyl ene as defined 15
herein. Exenplary am noal kyl include am no-C _6al kyl
stlkestadng raeangmnpictyef Hig formplaghRn@Rewhgrein R s hydrogen or alkyl

g’n@ﬁ‘@gﬂi é%%ﬁmedzhéiléﬁlno propyl,
2- am no- 2- net hyl - propyl 3-am no- 3-net hyl butyl,

4- am no- 4- net hyl penty 2- am no-_ 2-ethyl -propyl, 3-
atPHw2Ik3l @ gaps B grapp Ofélﬁ’dfoﬂfmﬁ}ﬁ -RoNEL athgiAih Brig 3fkylene as defined
he. kbm m?[ﬂrf‘ﬁ’mﬁlo‘ﬁlﬂyl 1n€R1@@§m%1(QC‘P%HPk2@§eléd9€ﬂ f@@rﬁ'ﬁ%ﬂlﬁo methyl

- R- NHR erein Ri$ al kylene and is al kyl
deMipeEthyb SelRinomre Ry Zainine-Rr (il 2a3M e - ?anw)bhyhpﬁ@pxhﬂﬁeammo-
rﬁ@ﬁﬂﬁh@m%mmm&hyﬁent)ﬁ N ﬁﬁﬁiﬂ?ﬂb-@fﬂy{lﬁ}op}@tﬁéﬁmo% thylbutyl

(N- llamn o) -prop vy 2- (N- et hyl am'no) - pro
an‘ﬂqaﬁéwﬁteélmlmtylz met hyI pr opyl
3- (N- net hyl am no) - 3- net hyl but yl , 4(N—

Vﬁlm&l%lfi@-)aﬂé&d "TE&HM laREAYf the formula -R-NHR' wherem R is alkylene and
I\I—netlgxélamno- - et'hyl - propy -(-met hy

B— is eyl asdefinedsbqr Nnn@fiﬁppla}‘ﬁ Ncﬁ)lkyjr_agxlﬁ(gfp]&é{hmﬂude N- m)ethylamlno—

g{‘e(ﬁiN_ )gt ﬁﬂ’f; am n%r%lﬂr())r) ggl‘;/)(l N g{T Hﬂétﬁﬂg@%ﬂ)glrﬁnogﬁgy (- methylammo)

proppd- Ygying)- %Erpﬁypi pr@p@]p%(N methylammZ)) 3- metﬁyl)éutyl 4-(N-
?ile(ﬂ\)"la@ﬁlmé} @%&ﬁilp@ﬁt@?@r(w Rietgh ammo) 2—ethy1 propyl 3-(-methylamino)-

N- et hyl am no h ent’yl -
i sy v L iy b Sl TS, SRt hylamino)-
ey, STRVERPMIR)- pI{]ﬁpyl,ey@Ntethylammo) -propyl, 2-(N-ethylamino)-2-methyl-
propyl, 3-(N-cthylamino)-3-methylbutyl, 4-(N-ethylamino)-4-methylpentyl, 2-(N-ethyl-
amino)-2-cthyl-propyl, 3-(N-ethylamino)-3-ethylbutyl, and 4-(N-ethylamino)-4-ethyl-
pentyl.

"N,N-Dialkyl-aminoalkyl" means a group of the formula -R-NR'R" wherein R is alkylene,
and R’ and R" are alkyl as defined herein. Exemplary N,N-dialkyl-aminoalkyl include
N,N-dimethylaminomethyl, 2-(N,N-dimethylamino)-ethyl, 3-(N,N-dimethylamino)-



pentyl. "N, N-D al kyl -am noal kyl " nmeans a group of the

formula -R-NR R' wherein Ris alkylene, 30 and R and
wiooanesiad kyl as defined herein. Exenplary PCT/EP2006/065329

N, N- di al kyl - am noal kyl i nclude

N, N- di et hyl am nonet hyl , 2- (N, N-di net hyl am no)

BBl sl by aT RO VR BARTRERHED 2 methyt-propyt,

2~( NN Mimietiytainyih erB-madth gbwiyls ¥; (N, N-dimethylamino)-4-methylpentyl, 2-(N,N-

@%%%ﬂ%@%%gﬁxﬁg@ %{(@@y.{né@{y@ﬁ%ﬁho)-3-ethy1buty1 4-(N,N-dimethyl-

4m{ig) N-clhgiptiny], 2oNrdigthflamen diyétpeln 24N, N 2l¢thylamino)-ethyl, 3-(N,N-di-

SR PR PN imropy 3 RN sghpyp -2 ety

aruipyb B-(NNeditthlyiaerin g)F 3-nidtiNdoli tel, Ay(NaNi digthgtumyrig) - Qmethylpentyl

&%%ﬁh%%?ﬁ)%@hgﬁ%g ﬁ(g@‘ ci\ljétﬂglraéufé)hy LATI ) and 4-(N,N-

Qie(hylawidp ptHeylh dpdang) - 2- net hyl - propyl ,
3- (N, N-di et hyl am no) - 3- net hyl but yl ,

gm%ﬂ L& g?ﬁ%{@é}q g?nh{qbg%ty §f i h(lg/}?fﬂlﬁg nély{vhereln R is alkyl as defined herein.

NN—dlethIamno) Sethylbutyl, and 4- (N, N- '
d‘fﬂélflh‘&lfaabﬁ 3/ mepngd nydigig ot the kg RSSR whylein Ruessalieyl and R is

L T et
ﬂtbbfleulf'andim@thel 2-dmethaacRltagylRethyb Qe(ieﬂlyRUIfsn}él ki1, dricheRiane-

b P OIS B RDARH LS BandSBIRI Sifctl huiyl, 4-methane-

sﬂﬁl}lb’bmtﬂam}d ﬁﬂmehl_;ratnesﬂfan(yh’é{nhﬂihﬁi!ﬂnfﬁnyl ) -et hyI 2-
(et hyl sul fanyl) et hyl , 3-(methane- sul fanyl)-pr opyl

BAI((ngtslﬂﬁﬁ% )rn&Flg ah y(i 1etg 0 tﬁﬁ'{e dl‘a' l §@2W\|Vﬁéelm ﬂ%!lkypyst %lﬁn ed herein.

4- met hanesul f anyl - 4- et hyI pent .15 "Al kyl sul fonyl " '
mllsulppnpytsiled yn@ﬁnsmaeoletmomheafor@@lzﬁ WeerfewherRin R is pnd R'is

9]5(?'1@1% ésrk%ﬁn ﬁ&hfﬂ Exev‘ﬁgﬁﬂ %H&lglﬁﬂiﬁgﬁh&y nclude %b‘fhﬁlesulfo(ﬁlylmethyl,

f or mul eln Ris al

Fenyiullomingthe Gosthisesiayharsi. (Bembbary cihyl. 3 (methanc-

ahh%'ryﬁtﬁ Fgw% %th%ﬂgl)‘ 1511%&39 f”ﬁg%g%ﬁlﬁ?”gﬁ] g%keﬂgf Elyt:)r} 4-methane-

Qtéqul Bk @ﬁ@'l‘l)met @WulfOIB/l{lrm@tﬂiéihEentSlul fonyl)-pr opyI
3 (et hanyl )-propyl, 3-nethanesul fonyl - 3- net hyl - but yl
Maneh fgl'%‘ﬁ bi- N‘WR Wikr¥ih R @RER" cach 1ndependently is hydrogen or

- et hanesul -4-met hyl -pentyl . "Am n nean
glkmlu pADIFR RS ujdieiasip thﬂS eélﬁ@mRaSS@aéﬂiﬂaﬁH@(p e¥ide dtalﬂsylanyno
hydrogen or al kyl. "Am no" as used herein thus
efﬂk ARARAGS A% h 3O R- KPR’ W@ﬂeffﬁnlelﬁm(ﬁéhe and R’ is alkyl Alkyl-
yl am noal kyl " means a group - wherein R i
maﬂq«blnaw&eweﬁhglamlkwethﬂ mhylfamnﬁ@nﬁvkwethm@@@gopyl ethyl-
Rt TemRIRY! . et hyl ami noet hyl,
rret hyl am nopropyl, ethyl- 25 am noethyl and the Iike.
" Di al kyl am noal kyI means_ a rou -R-NR R' wherein R
| Qabgylapnigepdkd naeiws agiguir R-AreRapReein Bt affefengapd R"and R are alkyl
REI@inBd hbded. Wllaﬁkﬁlaﬁﬁr%éﬂy}h il cMfded @RSethylaminomethyl, dimethylaminoethyl,
di met hyl am nonet , . di_met hyl am noet%
dlmethylammopropyl N- methyl N-ethylaminoethyl, and the like.
"Aminoalkoxy" means a group -OR-R' wherein R’ is amino and R is alkylene as defined

herein.
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di met hyl am nopr opyl, N-nethyl-N-ethylam noethyl, and
the like. "Am noal koxy" neans a group -OR-R wherein
w®R20078238m0 N0 and R is al kyl ene as defined 30 PeT/&P1006/065329
V\D 2007/ 023110 PCT/ EP2006/ 065329 8
" Al kyl sul fonyl am do" nmeans a noiety of the fornula

R, I '
R R LGPt b O s NESOVEED Ristotna
fsdrydudgan oRalkiR' ) - S02- R whereln Ris alkylene, Ris
hydrogen or alkyl, and R' is alkyl as defi ned herein.

b 0 e
O OLHEEATIARY" B SR (4L o0 RAI A ROUR 0L RS whcrin
hlwlﬁm@&wlschydmgkly or alamldarRl RY is alklykas| deﬁsed:lleefrmned her ei n.
" Al koxycar bonyl al kyl " nmeans a group of the fornula

da%(&;g ggﬁg ﬁﬁﬁiaﬁk Ihéan@'aléy(g tﬁ@ﬂ)rm]%[l(a 'l@(l@k‘ﬂdO@R wherein R

el n. koxyam -hocar bonyl a neans a
gradufenef R tinkydrogamiralkyRagdR( mll;ylanleﬁméﬂletqm R 10 is
al kyl ene, R is hydrogen or alkyl, and R' is al kyl as

%Lbi&%%b'&ﬁ&l@lk I meﬁhgé’éﬁb%ro@ﬂ{k%ﬁhﬁbé' R-(BAOR @hé}&ﬁll@ts%fkylene and

fformula - ereln R is al kyl ene and
Bt%yﬂwbuc@ﬁnaﬂ@umnereln " Ami nocar bonyl al kyl " neans a
group of the formula -R-CO NH2 wherein Ris alkylene

g%fﬂlﬁ‘&qrmﬁlryfaﬂl@ " ﬁ@ans@gl‘é’d;ﬁ(@tﬂ@ﬁﬁ‘ﬁﬁ%ﬂ @U%’N R)J®RN$herein R

a roup o he for wherein
cafeR mdmgen or athlyanctag u@thyh@dieﬁé%htt@m Ar yl "

neans a rmonoval ent nmonocyclic or bicyclic aromatic

Wﬁé%%@ﬁﬂa@l"%éﬁn% pio? thedBErh @RARLFOSYR Whickdit RAs alkylene and
one or. nbre, preferably one, two or three,

Bdﬁ§kWFﬁéﬁﬁ§“y@a@ﬁ of which is preferably selected
fromthe group consisting of alkyl, hydroxy, alkoxy,

hah glckpbnyldRynalaad X oeyip el ormitar R-COYNHOwha@in R is alkylene as
nnno- and dlaFkyIantno net hyl enedi oxy, ethyl ene-

hexgin| | heteroal kyl, optionally substituted aryl,
optlonally substituted heteroaryl optionally
smﬁlhtntwcaﬂ)oamatklyylmeaaa@l gl o7 i foym&MbRLCOUNER' wherein R is

t er oar arly pre- ferred aryl
g@ﬁ@??% ﬂgﬂgﬂﬁaaﬁ%ﬁ3 1% specifically the termaryl
includes, but is not [imted to, phenyl, 1-naphthyl,

ZAtgxﬂ’thzmMa Cin@tﬁdfatehgrsrﬂth%(Che aﬁhtcygﬂlc\&fpt\irrﬁzlhlc(l@ﬁrdlﬁrbon m01ety which is
substituted or.un substitute a refe

3%%%{/9%&%%%% ORE PLTRIRPIEAPlY gge, {wo %trtt}teeaw Strtufv'%ts each of
afhi@]ﬁheph%fea@aljﬂ efldcn@drorheliegoup cosyidtiaglof airyil, Hﬂ/dﬂvfky, alkoxy, haloalkyl,

5591%{(% ga_%g Igttt)rloeé an(()) farrtug(e) rfngrrl(gm a{n% (ﬁ a]l%qammo met y?enedloxy, ethylene-
dioxy, acyl, heteroalkyl, optionally substituted aryl, optionally substituted heteroaryl,
optionally substituted aralkyl, and optionally substituted heteroaralkyl. A particularly pre-
ferred aryl substituent is halide. More specifically the term aryl includes, but is not limited
to, phenyl, 1-naphthyl, 2-naphthyl, and the like, each of which can be substituted or un-
substituted.

“Aralkyl” refers to a moiety of the formula R-R' where R' is aryl and R is alkylene as defined

herein.

“Arylsulfonylalkyl” refers to a moiety of the formula R-SO,-R'" where R’ is aryl and R is

alkylene as defined herein.
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al kyl ene as defined herein. WO 2007/023110
PCT/ EP2006/ 065329 9 "Cycloal kyl" refers to a

wa adoanzdiedd nonoval ent cyclic hydrocarbon noi et pCDEP2006/065329

three to seven ring carbons e.g., cyclopropyl,

cycl obutyl, cycl ohexyl, 4-nmethyl-cycl ohexyl, and the

L : .

dﬁc?o a]k)%/o Iﬁégeggtﬁlg%%atl{%%ﬁ ?Ig(;ﬂogfrglg{g e%gﬁﬁehﬂﬁ%?wfﬁwgg@%mm to seven
1‘1h £ e:arbogtufbgt ¢yclopnaryl, cRlebeyabyoohesylcd-omiltkgHcyclohexyl, and the like.

é&ﬁ(%{lﬂ&llfﬂ(}; (gtl%nﬁlﬁ lﬁg%t(lggtltkfeﬁz?gf}ﬁ&?eg&ﬁgﬁ e%flﬁétﬂﬁén%% gF&er(afjly one,

v mﬂlrmmd)stlalndtsd Pediérgbly, @rionliyl ﬂubttenwllkgeﬂectedcfg,dm the group

e I
%rys Pﬁ‘ggt Qgﬂ ﬁ@B%ako%ﬁ@gﬁ%bg @d)xyé kaI%no a:}ld dialkyl-
Enus)habkwﬂeheqﬁsHWQmﬂmedmeMe|n. Cycloalkenyl nmeans
a nmonoval ent cyclic hydrocarbon noiety of four to

, t ' .
(TGRSR rert & TR0 Kifha AR UREREE AN and R
filsylond & deRn@ hethisrein R i s aI kyI ene and R is cyclo-
al kenyl as defined herein. "Carboxyal kyl" neans a
tv
gée}%mn eI I%Bylh grfeéﬂ:l %5 m%'n@va]_ét%ﬁ h\}%ﬁﬁ{)c%lb%n %é%lgty%f lf(%/drgg ?ex@? énembers
hawanie dtieast @rkfalrrgsetalmt}onh(@lpebln band).r ef er to fluoro,
chloro, brono, or iodo. Preferred halides are fluoro
" l; [qr i}

%3?&1%%9&19&}94 Hﬁ%&i&ﬁ r@ggﬁgb 19 R giu Eﬁsrlt%lltétnﬁ&%an&mﬁ%&f aglr(]l % cyclo
alkenyd pedefmee hereirdi  f er ent halo atons, e.g. - CH2Cl,
-CF3, -CH2CF3, -CH2CC13, and the like. 20

"dRb LA eanSB 3R pT 1 f&Yﬂnuﬁp REE®, A& REY alﬁﬁ&% & defined
wherei’n one or nore, preferably one, two or three,
h¢teogen at oms have been replaced with a substituent
i ndependently selected fromthe group consisting of

“1PHar, "hMBQé%"(a%eﬁﬁld%” he &e@fntérchzfng@@ol?ﬂ&eﬁ a'illrdeireféiatd"'ﬂuoro chloro,

i ndependent | k cycl oal kyl or cycl oal kyl al ky

B @ of fiodgot efaﬁag hé@@f R (uogip aipdcioioswisihy ﬂu@r@tb@g@ra particularly
bR HaBge) ., Wi th the understanding that the point of
attachment of the heteroal kyl 25 nDiety is t hrough a

carbon atom wherein Ra is hydrogen, ac

il pleaiarla trtf@ﬁwkylawkgnwted W@r%@)ﬁ’a IR Sargp Rbsbﬁfstﬂaayhalo atoms, e.g.,

byt 1S LR D H,CRILORGGCROMY the Akd. N0 sul fonyl am no,
cyc oaIkyI or cycloalkylalkyl; Rb and R are

|ndepend?ntly of each ot her hydrogen acyl al koxy-

CHPEHIHAYT BFTIGR AMEERPICL SAHBEhRBERyIICTERoRE o more, preferably

s, iR ¥l BiFbd) Aydidypel seoualhiayd beealrlslsmealmm a substituent independently
aIk | sul fonyl . cycl oal kyl_, cycl og

I
sql dsfmméh%rouaﬁ?%%ag%n?ﬁ %waerap i gy} ifB5 and R° are both
ﬁfd’eﬁ@ﬁi@hﬁ?ﬂk&h cyRIPangBb KK loa DR Ry, ﬁﬁd O if not) and ~S(0),R? (where n is an

gﬁe Ifr Iﬁylnoalkgl hydr oxyal k koxyal

ger from O to 2), with the understandmg at the point of attachment of the heteroalkyl
moiety is through a carbon atom, wherein R* is hydrogen, acyl, alkoxycarbonyl, alkyl,
hydroxyalkyl, alkoxyalkyl, alkylsulfonyl, aminocarbonyl, aminosulfonylamino, cycloalkyl,
or cycloalkylalkyl; R’ and R® are independently of each other hydrogen, acyl, alkoxy-
carbonyl, aminocarbonyl, aminocarbonyl, aminosulfonylamino, hydroxyalkyl, alkoxyalkyl,
alkylsulfonyl, cycloalkyl, cycloalkylalkyl, alkylsulfonyl, aminosulfonyl, mono- or di-alkyl-
aminosulfonyl, aminoalkyl, mono- or di-alkylaminoalkyl, hydroxyalkyl, alkoxyalkyl,
hydroxyalkylsulfonyl or alkoxyalkylsulfonyl; and when n is 0, R? is hydrogen, alkyl, cyclo-
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hydr oxyal kyl sul fonyl or al koxyal kyl sul fonyl; and when
nis O, Rdis hydrogen, alkyl, cyclo WO 2007/023110

weEon/aPAd06/ 065329 10 al kyl, cycl oal kyl al kyl , POT/EP20¢6/065329

and when nis 1 or 2, Rd igoal kyl, cycloal kyl,
cycl oal kyl al kyl,  hydroxyal kyl , alkoxyalkyl

Ql:kgly %ﬂ:‘q ap<8/1a O'i] gﬁ‘ ra‘ﬂ‘d Q%ﬂren gp ?]1 %g %IS 1fs gﬁ% L t@ﬁ&;ﬂ( cycloalkylalkyl,

bhhfn Walkyﬂ?eqﬂmdhﬂaaﬂxyd@nmampimanbnny1uac,m1,n oswifongtaminotalkylsulfonyl,

%'ngﬂygrgg )o(ét%faﬁg; %El% Cfﬁ}hﬁ%ﬁg Ig’eppé/sgﬁtgﬁ%eo&g%lles include, but are not

hydeduy @Ff@plyd)xyemyh)ﬁdndxwtdwﬂ St hydr OX}Glhydﬁmmbﬂlyldthyl 2,3-di-

%Y%bgﬂﬁé?)ﬂor}w@%;{# Ira%l yf%xlyyél}%g}gﬁ ))}[? Pﬁ’l&é{ dx?/l%utlyl 2-hydroxy-1-

aeihndprepylf Z}layllllm;fltltw,li amampmzp}é,lﬂ fneﬁwlsetfhlyﬂethalmlmmosulfonylmethyl,

RSP ALy FEA SRR RO IR D s, pamine-

suiﬁbnlyleﬁiyﬂ |rk<ﬁhylﬁmumsdlfotgyﬂ]grppﬂym(b&1y dnkk.yAcca)mtin gly, hydroxyalkyl and
Qﬁ< ﬁﬁ(a &glsu@srf fﬁ}%?esfgélkqf het eroal kyl. 10 "Heteroaryl"

ent nonotyclic or bicyclic noiety of 5
to 12 ring atons having at |east one aromatic ring
cldetemianyl g eameq mpwoyalant ntdnoggclicion icidicen giatyord® to 12 ring atoms

- 0 00 OF ef er

E%llr‘rlg‘(? %th%agst Irnl{en?{g}b 1 ag?prsm g (Cecl)tﬁal(n%[g (\I/{/ll%f ﬁ’p({,%r 'h’lr% 1&1{3 % h% %tln)%g)ms selected
frhet Nt @eoras ¢pacfrmbhytN po D)Ithefemheinlgetr@ra(mnybemg Cetvith the under-

o Jtl(imgﬁﬁ?@legﬂu%l@l{lrggﬁtﬂ gn dfglgep et%jé%rlypﬁlto?ertf%ﬁ%e (gﬂ ﬁgaﬂoﬁlatlc ring.

%bheteltom—:}m ting 1sj_@tm)meﬂye$lﬂvbﬂltyate[dnedegewdemly wikhr eiee or more sub stituents,
§Ikége§nﬁﬁlg§§£‘ tt&/b 0? l?l%ree ﬁlqswjuﬁﬁtgr dath OPQ/ ﬁnsdl%ﬁ%#e% dg'tﬁ I s%:fegt%d from

OXY,
alhyll hglaaik)yl h\ﬂdlr@xys {:leox}f ihe]al hiyrotand (iyaa'r(m Meteestpeelﬁeuﬂy fthe term hetero-

e Hﬁ%%s bRPs nofh.lﬂ% 114 Mg fu??nyﬂﬁleﬁ' bﬁhgla{zgfyﬁﬁ‘%'thiazolyl, riazolyl,
imikldatﬁjdl W@xazo]sbpmo]lyy byrapghyk pym;dlmﬂrlﬁmabﬁalranyl tetrahydrobenzo—

d|n ben fur etrah
| so%yehl%oo u%%fung/ ' BEHZot Zoa%l oqenF(nS telﬁl%% o?‘hZiOa%a&WY indolyl, iso-

hlelnt}d),thenmkg/lyl qmlndkyl yétralnyquﬁﬁloihngﬂoisyQumbbfhbelxzamulayblyl benz-
ui no tetra r Q
BRI P R RERB A My i B AT b -ppfasots. and he

ﬂerii\dazes[t]ieraeﬁa] pyridi nyl, | m dazo[ 2, 1- b] t hi azol yl, and
the deri vat ives thereof. "Heteroarylalkyl" refers to
” O | SALZ: y

er o yl E%grli’yo ag}s&eg?/'é{/ﬁeri%ﬂ%usl efi néaV%h{eer%ri ﬁs.heiqaroaryl and R
isl-ddkymnetaydéf;ﬂed heeans a saturated or unsaturated
non-aromatic cyclic noiety of 3 to 8 ring atons in

j » ' er Q) | ec. .
PSSR Bleah L oo RS R EHPER BRI (BGRET3 o 8 ing
2pmspn eheshadieyor Mvoring atanheare botiawitargs salavtpddtamiN, EBion§(O),
&/hcirm q%fﬁb%%%@PﬁO%Wto ?rgﬁabﬁﬁﬁ of I;Ué ttlger’]%blﬁmg ? l‘lp g atorrbs being C,
Whyretme @ptw«z) ﬁ?aitcbrys map splionellgdeirerdaed rbdermltbpnw grhup) n&he hetero-

g{?w Bgue %Elgg%% ﬁQ%ﬁu%ﬁ 1ﬁd’¥?)encggé1t1&% (%qe or MoTE cgrg%rably one,
fwar dirlegl,lsub dnmﬂlﬂma‘i kadh, of which is 1ndependent1y selected from alkyl, haloalkyl,
hydroxyalkyl, halo, nitro, cyano, cyanoalkyl, hydroxy, alkoxy, amino, mono- and dialkyl-
amino, aralkyl, «(X),~C(O)R® (where Xis O or NR, nisOor 1,R%is hydrogen, alkyl,

haloalkyl, hydroxy (when n is 0), alkoxy, amino, mono- and dialkylamino, or optionally
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hydr oxyal kyl , hal o, nitro, cyano, cyanoal kyl, hydroxy,
al koxy, am no, nono- and dial kyl - am no, aral kyl,

WO xy/02318{ O) Re (where Xis 0 or NRf, n is O or BCT/RR2006065329

hydr ogen, al kyl, hal oal kyl1i1 hydroxy (when n is 0),
al koxy, am no, nono- and dial kyl am no, or optionally

UBA0R L3 PR STRRARPORARye HOETSURES i, R o

NQRJgndilRﬂyd hydﬂ&éh dkyl oNRalRalkglnan R’ and Rﬁydwm@m@nd@ﬂtlﬂhydrogen or
ylt)1 aﬁjn&i;‘: S\Qﬁeégg)@%gm%}%?ﬁgm' (ﬂ%% %ﬂ&eﬂ%& 'X/hg:}y ? QY %O is hydro-

ren is an iInteger
g@l ZDky]s uyﬂpaﬂk}’&torwrémﬂnylmlkylmndmhﬂnm yldr@: Rgsnlkyh Ickqldm,lkyl cyclo-

%? ? F%lllqo %Cykﬁ%(gllalo | Fgé@%}l‘aﬁ%oﬁos%g;ﬁk%gﬁf%og A a[%:;lrﬁ%u’lgt‘ly preferred

g@yapa)tﬁhnt@rocydml@abkyham mgludoalkyl, Ahlkylkalnhyroxyalkyl, halo, hydroxy,

| cular r u

B LA R S8R0, B SR ML o o
hablm)cydiyldmdu@f;s blallkmyl,mlﬁmh tnot,etralmytbefuamdfl ahiyeiiayl, ae‘[rah(ydropyranyl
ﬁfé)?e!ﬁégylglarg?thpfﬁ &%}182583 ylkliE) 196?‘521%1(9 % ﬁ{ethxlgg (%116 i™3- yl, 3-pyrrolidino,
trE)irplaﬁm@r ﬁﬂmnanﬂlohnqn,;tMo«hmphohrtoel-Ioafalydlﬂmmym@hylmo 1,1-dioxide,

%r(Lg;lfon Qe’rtrrag?c{rgt 51\4 6;8'0@%%19 in } ﬁ%%%i@ elthanesulfonyl—
piplendeéplyb hndthe demvatmes ﬁhmédfmeh dzf wibixh deny be optlonally substituted.
t hi onor phol i no- 1, 1- di oxi de,

AHétér gﬁ*l%?l gﬁﬁfdﬁé{l %Ee? gt‘ﬁ#% E(%}r %J %{pl}éélr%v o 4[&)% ahngelng and R' is

hﬂemdgﬂﬂvmﬂcﬁﬂﬁlmhﬂmeof each of which naybe

optional |y substituted. "Heterocyclylalkyl" neans a
@étglto\éyﬁﬁ?%}b g%{?.g Q}”ozi‘ety gf Ee e lg Ir QR%He?l%lﬁ le1¥ h&@l%c%fﬂ as defined

hedetner ocycl yl oxy" neans a noiety of the formula -OR
wherein R is heterocyclyl as defined herein.
" r I . ‘s
R RHEEL P At a otRAPRC BeTRGRLY - Ok RNt Ak iytenc and R
@@ﬂ@@ﬂﬂﬁ@ddﬁ@ﬁﬁﬂwﬁﬂﬂ+ydroxyalkoxy neans a noi ety of
the fornmula -OR wherein R is hydroxyal kyl as defi ned

A0y B LRI xy' mg{s%ﬁeﬁydfqm f&?mufﬁemwﬁelgﬂ' I@i%yﬁfoxgglﬁ 1 as defined
f %nu l"a -N wherein R 1s hydrogen or Ry
h@fﬁydroxyalkyl as defined herein.
"Hydr oxyal kyl anmi noal kyl " neans a noiety of the formula
I%r(d}l&yaﬁ'(ylé’t\ﬁ‘ﬁf)efn@arﬁ d Iﬁoﬁlt)ké/fl tﬁ@ﬁ)rmuﬁ N RWHERHER 1sq{gdr0 gen or

égrox as defined herein.
alhybmd@asho@roxyaléy Sieﬁ@edah@@lbset of heteroal kyl and

refers in particular to an alkyl noiety as defined

gy, &bﬂyaﬁl@?&mh%a]ﬁ%ﬂb lchh i @dicty ShORBnflla MRNR'-R"” wherein R is alkylene,
Efeferably one wWo or three h drOé%ﬁégroups provi ded

highyduieees ek atldR inhpoueds! apde §'etfor e t han one

hydroxy group. Representative exanples include, but
A1 SAroRYallty Mici@6ltd PsubBA BT QX FTRMIY hnd REDYRMRXN@UIAND an alkyl moiety

as defined herein that is substituted with one or more, preferably one, two or three hydroxy
groups, provided that the same carbon atom does not carry more than one hydroxy group.
Representative examples include, but are not limited to, hydroxymethyl, 2-hydroxyethyl,
2-hydroxypropyl, 3-hydroxypropyl, 1-(hydroxymethyl)-2-methylpropyl, 2-hydroxybutyl,
3-hydroxybutyl, 4-hydroxybutyl, 2,3-dihydroxypropyl, 2-hydroxy-1-hydroxymethylethyl,
2,3-dihydroxybutyl, 3,4-dihydroxybutyl and 2-(hydroxymethyl)-3-hydroxypropyl.
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2- hydr oxypropyl, 3-hydroxypropyl,
1- (hydr oxynet hyl ) - 2- et hyl propyl, 2-hydroxybutyl, 30

w@2dwadexaxybut yl , 4- hydroxybutyl, 2, 3-di hydr oxypeDBpR1006/065329

2- hydr oxy- 1- hydr oxynet hyl etibyl , 2, 3-di hydr oxybut yl ,
3, 4-di hydr oxybutyl and

2 Ayla.-.3- / - -
PSR D OB MR SRR g i
bubket toafcydypalkyahdiply asdelated hesein ethicreenhelve medm, anigrably one, two or
i fi RV ' . .
SRFE AL BT b LSRRI APAEHLG TR B gy o
tuent. t Repeesen tayive ogerplatioredd, but dre noyinded koy 2-,Bei atdyhydroxycyclo-
pl aced with a hydroxy substi- tuent.
E@%ﬁgggﬁ?g?%Ve exanpl es include, but are not limted
to, 2-, 3-, or 4-hydroxycyclo 5 hexyl, and the |ike.
“ILeazinigigeougy’ dap thelmaeanigecomwentionglly asse@aicd githlit ip synthetic organic
Cated. wi e ; i . ' '
RGNS L s DAty Ve BPaB ST AR sRCs SEFTLPEyegpd includes
halnygick@pbiilbw, Anemd rralduod® , alkaiesul{aytshxy s endsildorgloxy, alkylcarbon-

i od
T L
anyExly oxg., 2 abyitophendxy), inhailbexynt O-ahimslyfhydyd xghayind,Gind the like.
aryloxy (e.g., 2,4-dinitrophenoxy), nethoxy,

b j : L i g i k S in O "
UM, AR o oo
plkgnpt "heterbeschit omeg s'an"asyle plaen yh hiigr darygy cycloalkylyl or heterocyclyl

. Lyl : by
oSSBT TRAS AN ST o RBEEARETr protrtyon
subysy substite dntis sdegpeshidemtallgyl wiyelballbyl ecytloakkglalkyl, heteroalkyl, hydroxy-

SAREHALIF S0 B ey o, MBS 0 v, -
heinsy, balokldyl, hlydkosyyhdsroalkiyl FCORAwWbererR tsthydroggmradkyl, phenyl or

e AR IDRInpBEH Th e AL AIEThER ae indepen-
d@OR hydheger oRalksl, hydiRogleyirogink gikyl, glakailkyl, oycloalkylalkyl, phenyl or

e e N L T

aldkepdndentighRirogenhyrdhllgdemnd Rilakg R’ acy tldepdnidghtly of each other, hydro-

TN N TR ST .

Rhemr e 20 i ndependently hydrogen or al kyl, and Ra and
Rb are, independently of each other, hydro- gen,

Y k . . .
e G TS U P
bRiraracag gat dooaidsifioadbaps adicenllyxsaliepicontoXicrradnwither biologically nor
Sﬁ%f\%'seeﬁ‘ﬁ egi.t[]?qtle,'aﬁd li'r?c%ctéls e Ji']flgﬁtetﬂgtr is A%e ab{e for Vete%rinary use as well as
phar maceut 1 cal "conposition at 1s generally sate,
homat phimn @adticabiseh éy “phiaoh agi Gedlly peaeprable2Bcipich 8t aviused in the
?Blgﬁ%étio%bin‘%r AR i Hgd N %‘Sﬁ S e tflﬂ%né s%cﬁ‘%&g]gl%@@' €

or veterinary use as we as human phar maceutl
use. A "pharmaceutically acceptable excipient" as used
iTharmeceusivalty dorepaatilosnlidnda compoend mehnsdesltbioiths phremaertically

i14Di: . " : i

B 03 O S e MBS e componns
Pindr satis mgivide Al1) geid addition salts, formed with inorganic acids such as hydrochloric
acid, hydrobromic acid, sulfuric acid, nitric acid, phosphoric acid, and the like; or formed
with organic acids such as acetic acid, propionic acid, hexanoic acid, cyclopentane-

propionic acid, glycolic acid, pyruvic acid, lactic acid, malonic acid, succinic acid, malic
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accept abl e and that possesses the desired
phar macol ogi cal activity of the parent conpound. 30

wei/osald s i nclude: (1) acid addition salts, POT/RBRD06/065329

with inorganic acids such a8 hydrochloric acid,
hydrobromc acid, sulfuric acid, nitric acid, _
ch}&) awq la 1daﬁ1'ngancadgle {apt%lgk 'a&ﬁ 0119{0 acfZir BEQL 1&%&{1 3%9@&1&@-
such as acetic’aci I oni c’acl exanoi
h@lzdyl)qu’bl@p@dt ¢ineamigragiol; mandelmcnﬂ,, mgthpoodulioniaicil, cthanesulfonic

B SR B 5 o R S B i 35 agopig acia
frehbirgbcacerbsulfamandid, 2acapdhthalenesdfdnee aad, d; tohlenes@ud:foa'rc;i adid,
Qﬁﬁnéﬁ)dr‘s“ulﬂ)%cd%flcﬁ 4&%@%&%&%% 2 5’ Srre?hi Héeg 3 lzc&b%xgl?daa%idd ’glucoheptonic
ectldl,a'hp]mmlyfpmnplonlcacldd trlme;tﬁylamtlh anid; tediisy bﬁtyiqcciicarc!idj Jauryl sulfuric
ARG 300 BB S RERIERE LN I i
aaicdnic 4e1tio:indet|he $iki¢;foo nI)csahts:fodmeﬁ whamatn acidiglprotoinresendin the parent
4- ' I b
a?ﬂﬁé)lf%dp‘%%%ly s rgélgc(aé by@ Igﬁglrlgil ,Sép%baﬁioaﬁ]%{él rgxtylidloﬁ ﬁlcahf(jahne carth ion,
br amzduhlyﬂuan adn;or ao:@rdmatﬂ-s Mnhanyoﬂgamy baeat¢icasathaholamine, diethanol-
rey {rle%ﬁ'” T I1(ﬁ‘e t?om(gharglnl%cﬁ gth‘ri}% ucam%l St?cmhe 1%%' d,
rbxyna sa St 8AT1 ¢ acid,
rruconl c aci d and the like; or (2) salts forned when
difro&eiidg groppémfcrsva egmnnpingnﬂahanpﬁmatewhen agitavpeditvda reactive group in
§ h{ol CﬁleI rﬁaﬁig %&‘]&EQPP rg@eeng?t{h% rea&ﬂdtig Egamgﬁgoﬁ}%?ecﬁrﬁ% groups can
b@fvundnn emcnnoanda%ues Pwaremvaﬁraupgmrmxgamwem o, Ailey, 2™ ed. 1991)
?ﬁ(p a:tqhsgmaﬁg H 1?0 teﬁgf q n?ﬁgpnglztgz Bfﬁxgtth?ﬁg@fgggklﬁéthods Vols. 1-8
{Jeho tVéiddyi and Sgns; ug7i- ﬂ@%&)r Represatayivo Lammxgpufteczmng weouph atclude,
%%&Ig ’%Eét d{llgfe%lo%oacgt L gglg i Y)grtl%g ?aerltég yl @CEE ?& |butol)%calrbonyl
@Bocpytatreedtyil sidyl TS - tra]nethjdell}ﬂ@ﬂmdesuﬂfoﬁ:‘yle(SES)atrdylFamﬂ?oub stituted

BI04y 08 QU0 PR, UED) Ak bonf O 1 ey
qumdyum\ﬁbc&and et lnke %gmmathdeﬂiyddﬂy pmitb&m glegr8ups include
E)ho 3¢ ggf:re ﬁﬁé/ Ié?ﬂ%)gf?g%?ﬁ% fs er acfy gfﬁ)rgriy(ir ﬁ§/ az?cﬁsfuc ab gnz%fpar?c? trityl
tthiefslas oicth acdk yllethdoe trzgalhydlbp szt lcedya g riialkylkilyl GB£)s and allyl ethers.
tert- but oxycar bonyl (Boc), trinmethyl silyl (TMS),
{ y‘ ) nyl.. SOBAT . .

rtb([lttH{TEU?e J%ﬁt{ry (?ﬂe}ﬁgeé&slga %s)./f @Egcvéarrlér%%’dlsggs%, 1.c., causing the
éllirucni eyrypummShgfIﬂm@israséam‘tyb dé\relt@ﬁ)l a marmed that atayjab eRW®sed to or
ﬁ e§ gés%ﬁ’%é! e(cl\ll\é%%bugt?do gsp Sohtl ncefxggrlencg RE ﬁisssf\;\a]% pt?)ﬁles of the disease;
@dnlnhymgrthmdnsease ekt, hnestmgyolr atcmdm(grthaﬂéwﬂo@tmadt stk dasase or its

R ymBfyt bl e AT BTy PR Pl Wi aicuseor s

didiydl sghpens. "Treating” or "treatnment” of a di sease

i ncl udes: (1) preventlng the di sease, i.e., causing
L f t
R LT YO Lo IR 1 36905 Q9B Blfmen a0

tonisteeeddb seasemialifor d@asngmdlsqaset iesufleridng m:éfewt swbhstmaayent for the
O{IE eaf nbi | £l S

ﬁﬁé@&% e Q[fl%rtaﬁeeutorﬁ)é d é:gté\(eng (%%I{t Sl vgr H%%etn?%gf%nttﬁgégmpound the

dlssasasmd s seiversty and the age, weight, etc., of the mammal to be treated.



clinical synptons; or (3) relieving the disease, i.e.,

causi ng regression of the disease or its «clinica
waeyophestso " A therapeutically effective anmount PBCTEP2U86/065329

t he amount of a conpound that, when ad 30 ministered

to a mammal for treating a disease is sufficient to

t
A hEE R L AR dnch Moo laRB A Epe dficd hrin: g yocd
umertsllrmlgcmirpbcmm andhehendideasg tan daruatb@ SWOHYGratys lamldzfdrbre:e the

9854 /5B opRrepyBbe) BRL TR s n bRk RALE dhd Moy preterred

tlgmsor's Hase defi ned above" and "t hose defined herein”
are used interchangeably herein and, when referring
L i e :
Fpfuléfin. Ritafs o pRRELRIA Rl ] ELERECTRE Rt B include, but
meelfoe Himaidd amcgomist apjpgdrastr andl thd k¢, ab tefored heidin.any. 5

"Modul ator” neans a nolecule that interacts with a
t » ' i pel

@ﬁﬁ’%a(l) n(lys“s)p'tlg%iﬁ fglﬁ]élag??llagn s%iﬁ%q}n?tﬂg de@Jrﬁ)gﬁ ?{feﬂt 8%ﬁragmtance
h@yéuhneedcg@tt oesval anddhat tbpﬂt&@ﬁamnymlv@amsmhms wheee the event or

é&ﬁ%kéﬁr%ﬁff gﬁﬁges‘?ﬁl%ﬁﬁchg{ d&ishgpnst ance  may but
need not occur, escription includes
Lnstances”mhere the event or circunstance occurs and
i iseasn slats” imeaphimhdipaase setdinen. symptonpof dzdeationat e
means any di sease, condition, synptom or indication.
“InRRIh o RHOIR/NH L SH YRR sol Rt hBKT sttheSQJl%%ms indFB&REer iEconditions of
sol ven% is inert under the conditions of the reaction
Beirprstign deinglesrribad dbeniwration pherpeitin¢lnding & hgn#sge, toluene,

Sectonitrie rt‘@t%?drotfﬁ’rlaﬁ eN@*I dlrﬁ&ﬁP@Marrﬁlhg schloroform, methylene chloride or
t et rahydrofuran, N, N-di met hylformam de, chloroform

fishleyoraptbagh |d¢pﬁ1,lq;@etb§1ne d}e@lm gﬁh@ﬁ@thyhﬁ@tate acetone, methyl ethyl ketone,

Fﬂeﬁﬂllnef Qﬁltaﬂéln roph &t BM ro verte&ﬂéﬂol AR6LAL S yrRGRL Qrﬁiethe like.
met hyl etgg et one, hanol , et hanol, propanol

Palsss spseified to @élc@nmrtYathe |801V@ntws9den theyreaqtions of dig@respt invention
5kﬁﬁﬁtyy&5%§s specified to the contrary, the solvents

used 1 n the reactlons of the present invention are

i nert solvents. "Solvates" neans solvent addition

Fvadest raangedreat addtiom Ermsiibt CRN BipeifICE steichpgpetric or non
§tbf%hﬁﬁ'1é%ﬁ@ﬁl‘hbﬁnt§%? wltfe?u 080158 E(Yrﬁﬁ&uncﬁq’ﬁ?e 517%98&89@@ 1A Sixed

a tend enc&ito i xed 20 [ar ratio of solven

tra
ol aies Oﬁeﬂh@ogﬁﬁ‘}']@‘f ) the ﬁlé’St@Blnﬁ dolit sate, thusfpsming gsohgte. If the
19 Ysasxlzﬁer thé s&lbaﬁe f&ﬁieﬁ‘?@ﬁ h&(ﬁaﬁé'a&/ﬁén fhi %01%8“‘@51@01%@ (R Ivate

IS a yratev\h he sol vent 1s al cohol t he sol vate

fasmee ds ansaleghodite olﬁzzsqlrateé arciprped bwthgicempanagied ohyng premore mole-
%Q@é%ér%tlpén@mhé’ §ubr§ﬁ5§esrﬂi’ Iv@nchctHE %te?‘}etﬂﬁg fi§ m‘@'lécﬁlar state as
one of the substances iIn which the water retalns

HoPetgh gpmbingtien eingpaplo to &Imowmnﬂ@thyémt%eu ng abI e

to formone or nore hydrate. 25 "Subject" neans

QPR Sm M MARMARIIER hSn- YIRS MEARRIsHanIRAPRemBEr of the

t he
mammalia class including, but not limited to, humans; non-human primates such as

chimpanzees and other apes and monkey species; farm animals such as cattle, horses,
sheep, goats, and swine; domestic animals such as rabbits, dogs, and cats; laboratory
animals including rodents, such as rats, mice, and guinea pigs; and the like. Examples of
non-mammals include, but are not limited to, birds, and the like. The term “subject” does

not denote a particular age or sex.
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manmal i a class including, but not limted to, humans;
non- human primates such as chinpanzees and ot her apes

wapah7oeskey species; farm ani mals such as cat t PEI/EP2006/065329

horses, sheep, goats, andi18w ne; donestic animals
such as rabbits, dogs, and cats; |aboratory animals
n Sr
gﬁg Se%'s g\ %&ﬁ&i&{ﬁteé bé\éxlan&1 télsog%(?eﬁggh ﬁgreltla’%e%qjefé%g to a variable
ingotpedass pyuteleaense hlot bﬂoadrﬂtfvdtlmo of thiervaggblamcaiwelhas préfkered, more

rm," ' . .. NQt. ote a particul ar age
g%?eé}ee? e R R 3805) Genabo' 15 The torms
"those defined above" and "those defined herein" when
¢ wrmis ngeatingd, ‘Vanﬁaatm%’ anil neweieg avles rolgrning @raahemicahecaction

ergﬁéja(ﬁ ) rr%décg& Jrioré@kd % g?rl?tls %ng& Cflgﬂ(hgrfﬁf &)rnﬁftﬁ)rfns%& produce

nore nmost erre

Ehwndlimed vied/ m;thetdesmdl mgdklct tiohaldttiergpresiated thetdbe reagtion which

ﬁﬁ%ﬂc&gfl@ [nrdﬁ&%dta%d?orctﬂg Bis5d pfSRc fn%) no?n&gggﬁl ?gsmtrzﬁ’rectly from
rmxing two or nore reag énf’s under appr opr | are

thermdintbimtontod tywe oxhgerds Whh:b wenelingtagtlycddert A.05 theheemay be one or more

?IZ% e%,gat& v@%ﬁ&m 'B)%(Hﬁtgggl ?‘he ixit i@ ((:Vgiféhg.\tl ggegﬂ&%cﬁl?g the formation

dé@ﬁnraﬁcqmcrchtbr thraylesnetl pnedwssarily result directly
from the conbination of two reagents which were
|

kBl e AORER g WSS AR slon RO BONOME v40.2

BbﬂSitmI@hth e@rdsuttem@dwstﬁmrfnathe@@nm’etl@f ot R AGsliseatatid nomen-
r

gigﬂlléé; Cﬁ:ﬂ{}ﬁ rcglesﬁilélétglgesgﬁgﬁﬂ ‘fl%l;&pll f\‘/ i&ga%édf %SIDEISIS VCI‘SlOI’l 2.2. Any
AREAONGIVFARRCATi0g on a cBdionsexigen dnisitiogert gogoinphe sruczws herein

ﬁ?ﬁa({aﬁeg]éﬁeo%ggee%s% gﬁeﬂﬁd?{’é%gﬂ r\’gféerk: hﬂ Pﬁ?alsc)éﬁtrefe {H)trés%ntnlﬁ Efkucture but no

firceibiacaantitsnargs $hoMS, t@aﬁamsﬁuwer&ompmybotb@aHWh@ﬁ associated with
a.{% %f&g (@n a carbon, oxygen or nitrogen atomin the
ructures herein 15 |nd|cates the presence of a

hydr ogen. Were a chiral center is present in a

5t eancanuerebdxliments of siplearifdingule haen lboReis hydroghiown, t he

structure enconpasses both enantioners associated with

el &tbo e Rlof chffer 38T bl STROR! TRQSea]. el ther
formul a I's hydrogen. In CTertain

enbodi nents of either fornula la or Ib, R is

Ryepriggeembodimentsod exthgrioena di el X apfl Yeire REFOZEBY nul a
la or Ib, X and Y are nitrogen. In certain enbodi nents

A cc@lal@hbd AR s bR @ forlnPula X Sr 1Bl KA O0IGR e@sh dYY iisSCERd.
I'n certain embodi ments of either formulala or Ib, Xis
CRd and Y is nitrogen. _In certai n_enpogi nents of

by gqsiagn %?%mgntS&fsﬁhqrﬁowwg Igor 18, s Gk and ¥ is nigpeesi n
enbodi nents of either fornula la or Ib, Rl is

BPédranaéhyoditieaisiof vied feheiy la o2b A R G,& dralR .

enbodi nents of either fornula la or Ib, RLis

I r 2,4: I nyl . : .
n Ce?tagp Qgcllm%nts of elt}?ér grrr? a Xr Ib, R! is optionally substituted phenyl.

In certain embodiments of either formula Ia or Ib, R' is 2-halophenyl or 2,4-dihalophenyl.
In certain embodiments of either formula Ia or Ib, W is NR' or O and R*is heteroalkyl.

In certain embodiments of either formula Ia or Ib, W is a bond and R* is hydrogen.
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In certain enmbodiments of either forrmula la or Ib, W
is NRf or O and R4 is heteroalkyl. In certain

wenimodeirent s of either fornula la or Ib, Wis BChapmhoe6/065329

and R4 is hydrogen. WD 20076023110 PCT/ EP2006/ 065329
16 In certain enbodi nents of either fornmula la or I|b,

i ertai ' i.tRer fornula la or
At erh ok R P e P b F 0 1 "6t oyt
C3_7cycl oal kyl -d _4al kyl, C3_7cycl oal kenyl
Irecem}rwr@md@nytsxﬂeumglfmynulaﬁfamolb 1878931 oﬁiﬂi&@zR -NHC(=O)R%,

g‘ 6@@9&{ éy %y%l%glyibﬂ% %ngF 7cycloa]1ﬁen%[ C%7CPI?(10?Jkenlyl gl _salkyl, halo-

ﬁetcefcloalkyll, CasaH@éSIkaynlel mﬂ%ﬁlaalhyletﬂfa@dl Grewﬂlsyl et yleG itchllyl or

%:%,g%*ﬁ\da 1R b, RZis -NHRa, -NHSOZRa, - NHC(=0) Ra,
ken'yf1 C3_7cycl oal kyl -d _4al kyl

C3_7cycl oal kenyl or C3_7cycl oal ken%% 4al kyl . In
bre¢araimerebebaicnisr sitledr Tetne e da oobafiT is -NERor- }bso;& NHC(=0)R’,

Crf%ogi %ent3 S 059 H(P’pg or W%Blag@%golr@} gfb%h&nxll%amﬂ(yl
In certain enbodiments of either forpula |la or Ib, RZ
InscertqpsoRiRedimentsos etthirformie & ot B 5 NEIR' ma¥H $@Rhra
Igpet=bhre RZ is -NHQ(=O Ra. In certain enbodi ments of
either ofmula la or Ib, Rais O _6alkyl,

C3_7cycl oal kyl, C3.7cycl o- al kyl -, 4al kyl ,
bcep@yrerahedigyts of gghdr dgenalxenps RGs Nﬁﬁ%w ,
A _6al kyl sul fonyl C1. 6al kyl, aryl 15 or heteroaryl. In

GEEG A BPRAR B Sithr f@ﬂnﬁlﬁlﬁ Ta 6OMMR B -NRJON,RED, Ra is
d _6al kyl, C3 7cycloal kyl, C3.7cyclo- al kyl-d _4al kyl ,

or C _6al k Isulfonyl Cl. Gal kyl. In c;rtal n entgogl ment s

Bt ceafaimarbadimgnise! FléhearfOII%ulaﬁ&mi%) Rs§pNigy(FOIR
tert-butyl, thienyl, furanyl, pyridinyl,

Irhci;efr}le)ﬁ éfﬁb(ﬁddfnﬁnfslﬂf@iﬂh’érrfﬁﬁdﬂﬁdh Ia iyl Bt Y, H:ﬁkflyﬁ 7C cloalkyl, Cs.7cyclo-

%Cl g‘%ﬁ%ﬁ?’%ﬁﬂa&g@cﬁﬁwﬁ Hg%‘tyL pfarﬁtq}{ Ci. GaH(C su n)wél’-salkyl, aryl

cyediepeniyl methyl, cyclo hexyl met hyI optionally
substituted phenyl cyclopentenyl optionally

ubstituted with r , cycl ohexen nal |
BBkt b BGlen ! st 1 SR RERY R Atk € eyeto-
aRYI-OpallyY, os Uhadikylsullfedyld thkyy dr oxy,
cycl ohexenyl net hyl optl onal Iy substituted with

di t tituted
Y oY RO i IV RF A Y B RS0 S bRy e,
f‘ﬁﬁﬂﬁwﬂlﬁw iy yImethy, furangtniahyl dsyefdiramnyihys tigdpropyl, cyclobutyl,
aripeRBEryiheSh iRl g pet By, cyelo-
Hcﬁﬁhaﬁﬂeopﬁdﬂaﬂsﬂ Wﬂsﬂﬁitéd’%c@* eatibyanesy! fmiylatprapiuted with

gycﬁg{sjﬁh gg QP‘U%H qi]&tsH‘éqtlt‘gtpg %qlh hydroxy, cyclopentenylmethyl
Sptadadn e&b!;hflnéd/ with hyetory | cyetohgslen Qlin cthyrep ety substituted with
)l?l rfo%g llprg?ltdpt}/yll _ogtrioolpa}{lly substituted at the 1-position, tetrahydropyranyl, tetra-
hydrofuranyl, tetrahydropyranylmethyl, tetrahydrofuranylmethyl, 1-butene-4-yl optionally
substituted once or twice with methyl, 2-methanesulfonyl-1-methyl-ethyl, 2-methane-
sulfonyl-ethyl, 3-methanesulfonyl-propyl, 3-methanesulfonyl-1-methyl-propyl,
3-methanesulfonyl-2-methyl-propyl, 2-ethanesulfonyl-1-methyl-ethyl or 1-methane-

sulfonylmethyl-propyl.
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WO 2007/ 023110 PCT/ EP2006/ 065329 17 In certain
enbodi nents of either formula la or Ib, Rais

w@hooBabiays sul f onyl Cl1. 6al kyl selected from PCT/EP2006/065329

2- met hanesul f onyl - | - net hyl 12t hyl ,
2- met hanesul fonyl - et hyl , 3-net hanesul fonyl - propyl,
| Y
§1 g@%ﬂgnes&ﬁn [1% of Sltﬂr&tfﬁﬁﬁlhulg ?%@r 1 R*is Cy_¢alkylsulfonylC,_salkyl selected
fromt l}areelwlesldfwlylrlqmmhj'iyelthﬂ,t?hyiet}amdsulfonyl ethyl, 3-methanesulfonyl-

il ARG SR PR, 5. Reb BB mothpropyt,
2ethaRasul®n gt | ﬁaﬂltlkweﬁml fuodh y{metithneSalfdoyimethpl- m@pylal n
enbodl ments of formula la, Ais 0, X and Y are N, and
\ 4:1d PREAYNHR® atahn ]

oA cffer i APRERIAHRAGR LR Bglkytsuons
Cs&@qhalophenyl or 2,4-di- 10 hal ophenyl, and RZ is
-NHRa, -NHSOZRa, -NHC(=0O) Ra, C _6al kenyl ,

I 7 r

e e R of&ﬂ*“{‘iiﬁ AT RAFSELESIUA R 2 algphens o
2érdilepheayl. A is 0, X and Y are N, Rl is 2-hal opheny
or 2,4-di- halophenyl, RZ is -NHRa, -NHSOZRa,

Iﬂ%gaﬂgr%@dlgeng@f Ii“@rﬁiﬂla Ia%g %’Xl aﬁ@lY}%E Nq{_fsag fféﬂ)%henﬁaor 2,4-di-
C3_7cycl oal keny

h%lonlnen@hlakw 18631%ydﬂ16§0k1§ﬁ N@@(#éi,l%al, 61 @Q(enyl Csscycloalkyl-

&1 sty 0 ?@?MW k.

d _6al kyl sul fonyl d _6al ki/ﬁr or heter (I)az)e/l
Begr@imcrebsbacis Sratuly ﬁms@ Xamdﬁ( g NgR ' j¢ h@iopheawleorﬂ di-

thoﬁﬂe % PR @N}@l@*%@Mbo% %ﬂﬂC@LO)@@b&E‘g@ﬂﬁa(ﬂsW}kﬁa@{ﬂ Cy.salkyl,

bond, S h S -
Chmaorlek o] okt ke 0By eyt Jal ky OB Caaerdkgaliy, Careyclo-
ﬂ;%y%h&gldéza?é 0a%n$€7%¥&5£@énl§f§@ | 151, AahiYlsultGRYEC Ralkyl, aryl
QBhel@fVéIYBal kyI C _4al kyI c3 7cyc| oal kenyl ,
C3. 7cycl oal kenyl - d . 4al kyI
f chalkahsodif@nsl Brorfahk i A 1@0}’5( aqld YheﬁE N Ra[sﬂ hal@)@enyl or 2,4-di-

certain enbodi ments of fornula a i S

halophieniyh V&élﬂrﬁab%@h@nwhyémgznzﬁ d# -NHBT oHHeﬂ%zR WHE=P)R", Cr.ealk-

@iﬂli\rcbw ldaﬁkﬂtg 4'QER§nC3 %Woﬁgeﬂy%%ﬁ'éydozfﬂ{&%%@4ﬂyl and R is
'S |sopro% tert-butyl, thienyl,

€u¢9é1ﬁ>9/| s7pyetqadls vy, roxchtader) Corat R Cs 7 xrleatiyaniye Chydycloplienyl-
éﬂa@lk}m@&@ﬁ( 1|,11f0n%/1@1 GQRPP%m%f&Jo @utyl, cyclopentyl,
cycl ohexyl , “cycl opropy met hyl , cycl o- butylnethyl,

cycl opentyl met h cycl ohexyl met hyl , opti onal )
bugsstaim ¢ 1@@@@1 f forgpda K. AgeRy S Yope %Rarsﬂyf\l/alophenyl or 2,4-di-

BB dryH v a/%dda Wﬁrh%d%geﬁy&h‘lﬁ%ﬁﬂﬂ m{scmabk YNHC(=O)R?, and

substifuted with dr oxy cycl opent enyl et 3{
Bpisilonsenys t@ru@gfxl,ttbteeml wr@w Hyaidaws thienylmethyl, furanylmethyl, pyri-

Qﬁ‘l?/ IRhRYeA) er Iﬂ(}fY ley Cl@ﬁ’ﬁt'tyl Baldpéni élbﬁé&tyﬁgydMﬁrBW}methyl cyclo-

ydr ox onal |y "'substituted
hutgb%¢t¥ylowc Omntrthtbﬂy%@@bwémwhyl vetipflydabfiitas phenyl, cyclo-

fi&{t&ﬂh VS HHOPNI RAY ARESD th Hy@%dx?%fo%k%?fbﬂtf%ﬁﬁy Lubstituted with

- but’ene- 4-y I ona Subsfi tuted once or twce
WQrﬁxyrquig,pentegLyE@qthglmQpqllbhsyfbstptuted with hydroxy, cyclohexenylmethyl

optionally substituted with hydroxy, piperidinyl optionally substituted at the 1-position,
tetrahydropyranyl, tetrahydrofuranyl, tetrahydropyranylmethyl, tetrahydrofuranylmethyl,

1-butene-4-yl optionally substituted once or twice with methyl, 2-methanesulfonyl-1-
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WD 2007/ 023110 PCT/ EP2006/ 065329 18 net hyl - et hyl,
2- met hanesul f onyl - et hyl , 3-net hanesul f onyl - propyl ,

we20mebkmEmesul f onyl -1 - net hyl - propyl, PCT/EP2006/065329

3- net hanesulfonyl 2- met hyl 4pr opyl ,
2- et hanesul fonyl -1 -net hyl -ethyl or 1-

IHf o4l
é@h{}@r@rﬁ;@r ot fﬁ%'aﬁ@shﬁg'ﬁ,ﬂ%ﬂ% Mg Hln‘és%ﬁ%ﬂglbr%@ SRR sulfonyl-1-
ﬁwﬂaﬂmgmsm& methagestlfdiyl-Bmiet ybphenl 2-cthabs®Zor yd- 1-iupiRal-ethyl or 1-
s of formula la, Ais 0, X and Y
%ﬁg&%fﬂylﬁ@%ﬂgggo%{]enyl or 2,4-di- hal ophenyl, Wis
abond R4 is hydrogen, RZ is NHRa, andRals
Lol ce@@hk@tnbomemyxf If@’anﬂ«'yla AigQ, X@ydleab RY R’ (12-lalpilyenyl or 2,4-di-

_7cycl oal kenyl - A _4al kyl ,
@?‘%&gy g%? I&yh\{w - C3_7cycl oal kyl ,
hydr oxy- 6a| kyl, CI 6al kyl sul f onyl d _6al kyl,
o Cegaukgmb,(mlfn@nwof@m@ém leyAis @9X and Yare N, R!is 2- halophenyl or 2,4-di-

RASpEH r Y {4 153%6@4 ﬁ%gd{o%%%{ fR 1§‘Nﬁd¥y%ind IE“%E er %ﬂfﬂ G, eycloalkyl,

onam
@; 7@glpk1§xly€a¢a5@hﬂga¢ypl@gﬂ<@]1y16@j quloalkenyl C1 4alky1 halo Ci.salkyl, halo-

I
6 SELARAER DO K SRS, ayins -,
@Iylselefbmogli(‘amalhyﬂe anyb @m}dm chet@aarklyhetem@mihd@ calky allﬁb«yilrnldyl

LBk TR PN i om e gl ko

yjoc@lboﬁy]j—@ydalkyhmmm;o@tb@al Q rbalkyl, Ci. 6a]ky1am1n00arbonyl C1 salkyl,

am n’gﬁ% 6@6@? Iﬂerk%cgdyﬁﬁ %)f/dogd%mgj béqu%ﬁ%kwdry Feagitheterocyelyl-

Enmtpdichil, rmﬂt(él (kayl‘ emind-§1-badk yLANG. saikyla(rnamleysaszyé, MIN-#1Cy galkyl-

LI iy Loy e @ ons

C3. 7cycl oaI kyl - d . 4al kyl, hydroxy-C _6al kyl
o Ce@@ukqnb,@dlm@nysm@foraaﬂ& AlSO Xand Yare N, R is 2- halophenyl or 2,4-di-

% @% 5%’8? %Jﬂﬂﬁt Iéﬂ%ﬁ?ﬁ*é@éh %251 Hﬁ#l %Ind I@’%’bl 811@)@% X)Lcioalkyl

ﬁeuaékxhdwdrqzqy @l salbal, ky. kalk}Q@llﬁOnylEe saﬂwlxclmmum -€1.edlkyl, arylsulf-
|
Bf?ﬁz'@l Lfﬁlgpﬁhﬁ g‘ﬁ {&1%3&1;6 gy 1'& hg%rdc %h & g%i‘e”y

|sNHRa andRalsCI 6al ky ,C37c | oal kyl ,
C%@lmgmlsmlm@nyslof @Y I@yJA is OnXEiéd N tﬁ(ﬁ h@m@nm or 2,4-di-

4 i i h
LA o o e N T A B o
CscallRaltoaridCRalkys het er ocycl yl sel ected from 25

t et rahydr opyr anyl t et r ahydr ot hi opyr anyl ,
trﬁ&e’iﬁw&ﬁﬁ’(&hfn@ﬁﬁ%%mﬁﬂglapAQ?O' sty hy ar!e N RE [stZahﬂophI%_lyl or 2,4-di-

enbodi nents of forrrul | a, AIS 0, X a Y are

h%lothﬁlafl O Frerlyando R’ hd!dmgen %I%H%yﬂnd Rﬂ/li; hetgrogymy selppted from
'[e%raﬁydl{) ﬂ vl tré)éah F%Dr Oﬁ{}@ ta‘f‘aﬁyﬁr&ﬁfoﬁﬁ&ﬁx Ghy blperldmyl.

sel etct e r om
tetrahydro-thio yran
In qerigjrpsaab mm%f éormvd@]{?déﬂs@ Kingd Y asg NaR. B27halophenyl or 2,4-di-

ﬁal@pﬁén‘% Qv hexgind R®13|h| eﬂ‘ Q?Qs NHHRORIr@ns ﬂet¥tlocycly1 selected from
1-di 0xo-tetrahy dro nb da*6*-t hi ophe vyl

istisbrdabyFan oy e s dbiopy B ek f dr o prranyiyo’ mbda*6-hio-
BQ‘QK /30%351-1-%1(?@}‘1&%&9@/ RERBER6* thiopyran-4-yl, 1,1-dioxo-tetrahydro-

1lambda*6*-thiophen-3-yl, piperidin-4-yl and 1-acetyl-piperidin-4-yl.
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19 In certain enbodi nents of fornula la, Ais 0, X and
Y are N, Rl is 2-hal ophenyl or 2,4-di- hal ophenyl, W

WO s00a/0bxam@l, R4 is hydrogen, RZ is NHRa, and RaPCBHEP2006/065329

het eroaryl - _6al kyl sel ectied from
tetrazolyl-d _6al kyl and triazol yI a _6alkyl. In

%&e&%hﬁerﬁﬁ&ﬁﬁeﬁ%&ﬁoﬁfuﬁ 7y Kj& 6.2 %gd gﬁené ?H@y?ﬁneﬁgﬁor 2,4-di-

bdnphenkl W ss mlgxmdogem hyf@o gess, R\QIH%thndldF& i$ Beteroaryl-Cy_galkyl selected

A R PR G ST 5T 12,

triazol - 2-‘yI- ethyI In certain enmbodi ments of '
frogamainaerhbodiments of formvéfnljl XiaPeXnnd Rare &, R- fs2-ogordropy! or 2,4-di-

hamn .
Hﬁloﬂﬁégfj'w 1%& R h d}/(y 01;1? CI?Z )}Fﬂgi{ Bﬁlﬁkﬁﬁs g]{ Q%ﬁ(gl dsaﬁgl selected
froom -pyetindi 2 tdirazodi2-; ﬁaﬂltlk‘gl landdgnethyl-2-[1,2 3] triazol-2-yl-ethyl.
t et rahydr ot hi ophen-Cl _6al kyl. 10 In certain

f 1ar
] Qkﬂ?ﬂﬁﬁdlﬁep{sg{f %Zflnﬁ.llé P, Aﬁs PzX%g >% aﬁ‘@%}l\/ Iiés ?sa %@1&1 or 2,4-di-
h@loplyfmyb@@ns a lﬂzld| g NmRérogglm,cR p@NHﬁ( and R*is heterocyclyl Ci.ealkyl

WAL DAy fiaSRL A eI R @R CrLall o1

1,1-di oxo-tetra- hydro -
Ira%@grc@anchm@pﬁéﬁ Tormpladsy Ayis O, Xand Yare N, R' is 2-halophenyl or 2,4-di-

| PG, 2 t.hwl

ﬁalg@gﬁgxycar{)@r’%ﬁ Rp}é h gfdlggﬂll nrR 25 %/(Iﬁggtﬂﬁﬁ R*is heterocyclyl Cy.¢alkyl

Qeiecy_edﬁm@ytr@hdlah%rm hyl gty alaydes _thlpp]@en @ylmethyl 1,1-dioxo-tetra-
h 15

Hﬁﬁe ﬁar}{taﬁ% Ylluo f;rrh&hgsmﬁﬁe} yﬁ)g} dTH Za?rlh%thyl

0, X and
han@b%ﬁgﬂlbonwpﬁr@ldbbawlmMyl @dmldr@géwrtetmyd@ Namda%* thio-
@;@1 §QE)1, ?t ycI ohexyl or cycl opentyl substituted with
_6al ll<y S 1[fonyl . In certain enbodi nents of fornmula
la, Ais 0, Xand Y are N, Rl is 2-halo heREyI or '
In gerigin erppodimicaisioe figrmulans, & 130pSaad YRge &5 - bjephengdor 2,4-di-
hﬁoﬁ}ﬁl wid, B, R J)?Q@g@{ 'ﬁ%fq@ﬁéf' anﬁI Rﬁ?&%ydheéyl g Cyclopentyl

cert enbodi nent s
N}bSFallt‘i:dsWQhﬁ:alsQin%\i@@nylor 2, 4- d| haI ophenyl , Wis a
bond, R4 is hydrogen, RZis NHRa, and Ra is

Bt @&M}E@wlﬁﬁﬂbﬁlo‘f%lﬂa Iap?srﬁ @l X ah8 &Cﬁé NaRFI is 2- halophenyl or 2,4-di-
embodi ments of forpula |a 0, X a are

, R1
h%lonhfﬁlal %Fﬁem'gnnd@R @hazdmgen 7_% 11"1%1%4*@1‘1133 1S(Atqsaékyé911!f©ﬁﬂ Ciealkyl.
R4 is hydrogen, RZ is NHRa, and Ra is isopropyl or

Irﬁ&@tﬁrﬁ’émbédﬁn‘éﬁfst(ﬁ fnRIPRAANROL X 28l Y 08 URA; Zahalépﬂe‘ﬁyl or 2,4-di-

X and Y Rl is 2-hal,ophenyl or 2, 4-di
RPNy i anel B Boneroes Koo MY R’ e reash aeelfonyl-cyclo-

IRa i s 2-nethanesul fonyl -1- nethyl-ethyl,
- net hanesul f onyl -et hyl , 3-net hanesul f onyl - pr opyl ,
3- net hanesul fonyl - | - rrethyl propyl , 1. )
In ??é&aﬁh%g?ﬂlmﬁﬂél()f ﬁ(zrfpé{l:h% Am; Qp%and Yare N, R is 2-halophenyl or 2,4-di-

Raiep e b 50 ¢ R* [ealyBdd e @RS NOIR?, a3 R® is isopropyl or isobutyl.
1- met hanesul fonyl nmet hyl - propyl. WO 2007/ 023110

PCT/ EP2006/ 065329 . 20
In Certalpn embO(gments of formula Ia, Ais O, X and Y are N, R' is 2-halophenyl or 2,4-di-

halophenyl, W is a bond, R* is hydrogen, R* is NHR?, and R* is 2-methanesulfonyl-1-
methyl-ethyl, 2-methanesulfonyl-ethyl, 3-methanesulfonyl-propyl, 3-methanesulfonyl-1-
methyl-propyl, 3-methanesulfonyl-2-methyl-propyl, 2-ethanesulfonyl- 1-methyl-ethyl or
1-methanesulfonylmethyl-propyl.
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In certain enbodi nents of formula la, Ais 0, X and Y
are N, RL is 2-hal ophenyl or 2,4-di- hal ophenyl, Wis

w@2done311k4 i s hydrogen, RZ is NHRa, and Ra i SPCT/EP2006/065329

2-met hanesul fonyl -1 - methyleethyl. In certain
enbodirrents of formulala, Ais 0, Xand Y are N, Rl

a
4c§¥%ahﬂérg$€cgg%hts%£ f&m%ﬁs Bdk%aﬁ I%‘;%Ia SNC)W IS ﬁal&’@{bﬂyl or 2,4-di
bappladnyl, ¥iroch aneln RS isdfyd fogemaR “ds NEIR® AanidsR’ 0$ 2; meah:mewlaml 1-
E‘etﬂ(?r— P\}} 2- hal ophenyl or 2, 4-di- hal ophenyl, Wis a
ond, ‘i's hydrogen, RZ is NHRa, and Ra is
(R) - 2-met hanesul fonyl -1 - methyl-ethyl. In cert ain
Entsoimenbedioren fsorf farimla k, Ads DsXand X and, R’ sehalppiRnyl or 2,4-di-

neny. , bond,

bﬁl ﬁhe@ﬁ WogendndRE %h@ﬁﬁﬁgnjiglbﬁkfg?%@yﬁ is %Y)ﬂ)t%p?i
- 2- rrethanesul fonyl-1- methyl-ethyl. In certain
mmb@dlmﬁnfsoxf el B, AAs DsX@nd X darg NWR™ ¥i2shadppheryl or 2,4-di-

' Ob4 : p@ﬁyl aly R 1.

Péloﬁ%%?d en, dndl 5 K Eém%wgéz%g i's Cl- d\ggl Eg]&%%ﬁﬂ%ﬁﬂfonﬂ !

orthykelyl.. 15 In certain enbodi nents of fornula | b, A

is 0, Xis N Yis CH Rl is 2-hal ophenyl or

ﬁ] éerﬁhhé}hﬁ?&hﬁl%ﬂ{s’of\fgrhﬁllﬁabQQQO ﬁ‘hnﬂ%(a{}é!ﬂf Rgf‘s@’—heﬁ@pﬁeii}]rl or 2,4-di-

Ra, 2-nethanesu hyl-et
b@lppléﬁnwl QﬁmbcmsinRs isdydfagemalt ds KTBIR AandsR 0$ (-3 memam%‘uéfonyl 1-
3B%ﬂh§ 2- hal ophenyl or 2, 4-di hal ophenyl, Wis a
Is hydrogen, RZ is NHRa and Ra is
- 2-met hane- 20 sul fon - et hyl - etqg |n certain
aimnpadIBEn O RITTT 1. A Do X3 NuYiisH, R Teagphray or
Q 3 cﬁhﬁl@fﬂ%ﬁ@'ﬁ Ry ks aoJondzRﬂlsqiﬂyHﬁ)'g&P heny NHRNdn%l 1@ 1?@P§31ﬂ<yﬁﬂlfonyl—
hydrogen, RZ i's NHRa, Ra IS hane-
Quﬁﬂﬁﬁyl 1- et hyl - ethyl In certaln enbodlnents of
formula Ib, Ais 0, Yis N, Xis CH Rl is 2-hal ophenyl

& C@%émzerﬂbéjdlﬂl%hf%m%ﬂﬂula Wi '15513 e, m@m Y%CHSRhﬁé A8 henyl or

i.s NHRa, and i s_2- met hanesul f Hé}

%eétqulogltqwl Wist lmde BT is hatssen rherit NHE. angrRnis Fmashangsulfonyl-1-
iRiBietlyp N Xis CH Rl is 2-hal ophenyl or

2, 4-di hal ophenyl, Wis a bond, R4 is hydrogen, RZ is

NHRa and Ra is isqprop WD 2007/023110

b a0k bpsassT f%@qlfhﬂb évit Q X 18Np 3 ds GEnRsisgrhalophenyl or

qudﬂﬂiﬂ@pﬁé’ﬁ 1, AV isSa BondYRSNhydozeOhR? iRYHERG, Adirelioghenyethane-
I%,al o) henyl Wi$s a bond, R4 is hydrogen, RZ

F@fol‘lb‘i?bmf‘éhﬂ Qﬂaﬂs (R) 2- net hane- sul f onyl -
1- et hyl - et hyl .

In certain embodiments of formula Ib, Ais O, Xis N, Yis CH, R' is 2-halophenyl or
2,4-dihalophenyl, W is a bond, R*is hydrogen, R?is NHR?, and R*is (S)-2-methane-
sulfonyl-1-methyl-ethyl.

In certain embodiments of formula Ib, Ais O, Yis N, X is CH, R' is 2-halophenyl or
2,4-dihalophenyl, W is a bond, R*is hydrogen, R?is NHR? and R*is 2-methanesulfonyl-1-
methyl-ethyl.

In certain embodiments of formula Ib, Ais O, Yis N, X is CH, R' is 2-halophenyl or
2,4-dihalophenyl, W is a bond, R*is hydrogen, R* is NHR?, and R* is isopropyl.
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In certain enbodinents of formula Ib, Ais 0, Yis N,
Xis CH Rl is 2-hal ophenyl or 5 2,4-dihal ophenyl, W

WO s00a/0bxam@l, R4 is hydrogen, RZ is NHRa, and RaPCBHEP2006/065329

(S)-2-nmethane- sul fonyl-1-nethyl-ethyl. In certain
enbodi nents of fornula |a, the subject conpounds nay

i.
aﬁcee?tfg}[{] é)rlrlﬁr(y(il l]s ‘of 6(5{n lgib ngﬁ) %p s 1 %13 %&—Iégntg }Hﬂ)fﬂenyl or
hAthalaplkeyﬂyl, Vﬁﬁsl@daop,d Raisdnadlk))gbn, R1a$ Néﬂl&omyl R*19(Rr2-methane-
rﬁgl 1%9%%%\2%?&% and R4 are as defined herein. In

certain e nts of formula 11, pis 1 or 2 and RS

is halo, preferably fluoro. 1In certain enbodi nents of
Frovemaireen iodiven ks oiRirmorla B, Aig ORY is N, Két @HoR/ dsy+halephenyl or

rial 0
PRI RARe Y IR agk M X0 s M BIEHE S Pomthanc
pdfonHRaneth \IMBQZRa, - NHC(=O) Ra, C _6al kenyl, 15
C3 7cyc| oal kyl -d _4al kyl, C3_7cycl oal kenyl,

fés ﬁérﬁ%(F %nyl %@ﬂl{l@l theréﬁijﬁct c%p%%){ﬁé 191%&! k¥ bt formula IT:

d 6a| kylsulfanyl d _6al kyI aryl -d _6al kyl or

het eroaryl - G 6a|ky| Pchertaln enbodi nent s of

formula 11, )» NHRa, Ra, - NHC(=0 Ra,

d 6a|keny| Ioa/k _4al kyl , (1D
C3 7cyc|oalkeny|

%{ Elkenyl CI_4aI kyl. In
certai n enbodi nents of- f of nuHa RZ is -NHRa,

-NHSQZRa, or -NHC(=O)Ra. 20 In certain enbodi nents of
wbemin @isiiom BZo #scacNRIRi. in dapeoéanttyihalee aligilivexy, faloflkyl, haloalkoxy

formul a | S+ NHSO n_certain enbodi nents of
PLPRLD A %ﬂw Rl R &@%h B 2007/ 023110

PCT/ EP2006/ 065329 22 In certain enbodl ments of
frocamairecrh bodiRanisof QirnBdd Kyp js 18 ZanddR dahidy) preferably fluoro.
C3. 7cycl oal kyl - O . 4al kyl, C3 7cyc| oal kenyl ,

c I
e LSRN R W N o5 i 8 eyt
certain enbodi nents of formJIa II Ra is O _6al kyl,
tcer@jrerobodipien ts@s foreyds BaWkigla bosd and RA ishyiTogen.
d _6al kyl sul fonyl C1. 6al kyl. In certain enbodi nents of

fr%e'i‘fé r?erhi)@dlﬁ’i%nfs%f 'fosfﬁﬁflé’ﬁ}’k’ 1st IQHtR‘a butrydo,rh W{q O)R?, Cyealkenyl,

furanyl 1né di n- , thienyl methyl, furanyl net
Gy ryeiopey et 4a{kyl. Cey@ﬁk@pk@@xll Cs. @y@o@mmp; 4aély>é,|lt@ﬁﬂaﬁts ydycloalkyl,
Ci.ealkylsulfonylC, salkyl, C;_ealkylsulfanyl-C; salkyl, aryl-C;_salkyl or heteroaryl-Cy_salkyl.

In certain embodiments of formula II, R* is -NHR?, -NHSO,R?, -NHC(=0)R?, Cy.¢alkenyl,
Cs.reycloalkyl-Cy_salkyl, Cs.7cycloalkenyl or Cs.seycloalkenyl-Cy_salkyl.

In certain embodiments of formula II, R? is -NHR?, -NHSO,R?, or -NHC(=0)R".
In certain embodiments of formula II, R? is -NHR
In certain embodiments of formula 11, R?is -NHSO,R

In certain embodiments of formula II, R? is -NHC(=0)R".
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cycl ohexyl, cycl opropyl net hyl, cycl obutyl net hyl,
cycl opentyl net hyl, cycl ohexyl nethyl, optionally

wa nisheiiwe ed phenyl, cycl opentenyl optional |y PCT/EP2006/065329

substituted with hydroxy, egclo 10 hexenyl optionally
substituted with hydr oxy, cycl ohext enyl net hyl

| Ry by Aoy _
cycf{r&ﬂgéﬁé%?/(ﬁﬁ%% 0Itf af‘ t%u%@ (E 7%%0&1]@1 Farcycloalkyl
ﬁy@hﬂ@kyﬁis 7pyq11®dkedyln91h 7cydpalkmdﬂ(11¥alkylb€t deikytseomtlCt dadkyd,-aryl or
? %}HQ t et rahydr opyranyl, tetrahydrofuranyl,
etrany

dro- pyranyl nmet hyl, tetrahydrofuranyl nethyl,

1- butene-4-yl optionally substituted once or twice
i edntapreerhddimen et ﬁaneém 11§ Bnig ICs-galkpdt Goyicyadeatigpl, Cs.7eycloalkyl-
15 3- net hanesul f onyl - propyl ,
?14 hZﬂgéﬁP%g' f T - propyl ,
3- nethanesulfonyl 2 nethyl propyl
In earaamens v diogpis-of foratiy 1L, E%lhyqopmml tert-butyl, thienyl, furanyl, pyridin-

%1 ngﬁé@lﬁlﬂnﬁnt gll Iﬁu? )glggrm @,}/ Ipﬁ&l‘ﬂ%ﬁglcthyll @Cﬁ)ﬁf&ﬁﬂ Ryclobutyl, cyclopentyl,

aIcldakilydysloptapmyynahylseyckypiutdmieiot elopaptylmethyl, cyclohexylmethyl,
ép aiiqgn es th é‘:lengt %ﬁlg%él Te?rl&h Jionally pubstijuted with fiydroxy, cyclo-

Bexeaylnmtion allyf subytituiedrvatinlyydrpxye pydlopenten ylmethyl optlonally substituted
@uﬁ?@ﬁé{%‘; S&Jclfoﬁﬁ%}‘ yléx%e{tjﬁl 'aglr%%m@% stit@el WIBM by, piperidinyl
thmaﬁa ﬁld@umt@hw thed hydsitpme pﬁ}tahydwpw@nvlatqtrabydmﬁarmeyit tgtrahydro-

B{Q&&g%@gﬁrdfﬁw &%&,ﬂﬁ%&{eﬁ%g I%Rtlﬁmly%bétﬁuted once or

G with Intealh )y2-mEth agsulipin yl- G@neﬂ@};hﬂtluéu%mﬂianosulfonyl ethyl,

I
AR oA, R PO Ry
Rethyvdphedyb, 2—et26ne|azlf(pr5/1-1 NiiRA y1-ethiAS0d Ram ethipGSEHO) Baneth yl-propyl.
G _6al kenyl, C3_7cycl oal kyl -d _4al kyl, C3. 7cycl o-

B S5 oG ed e Kol Sy oy R R g rom

@snabwswﬁ}rWéﬁynethﬁaetHﬁyManQﬁyfm cthl, I&ynethanesulfonyl propyl,

3 t I ,
S RO - BB L m @i Bl I ELGE Mo B ethane
fuythmgly &methyliathyl apd 1anetRBndssliorploethyBproRgl. i s - NHRa,
- NHSQZRa, - NHC(=0O) Ra, Cl_6al kenyl
I 0 29r

e UEL Lo Rochabti 1 R TGSk AU SR R i msoR,
tRHCBM R, Cr-stcanly C_7¢ygloalkyl C1 WYL 6D 7¢ e RBIkEQY! o1 C3.7cycloalkenyl-

CT 2006/ 065329 23 pyridinyl, thienylnethyl,

ura yl met hyl , pyrldlnylnethyl cycl opropyl,
cycl obutyl cycl o- pentyl, cycl ohexyl ,

Ey@qr@m @de@pﬁSﬂof f@ml@Hqu ﬁé)pngh is hydrogen, pis 1 or 2, R’ is halo,
RY |- [pget NH@(R!W' NIGYEL ﬁ@x@{ Gaﬂ&ﬁgrlh@% 1C 88 ]kil”é‘l' Jadkyl, Cs.1cyclo-

substltuie enyl , cyc opent enyl~ opt |

alispras ot G- eCd’Clwi]iiﬁfl}ﬂr@m@kyl; andchy db Eneatienyds. 7amqaﬂwélqsycycloalkyl-
8y DLy 1 NI QUB alk EWHAQRARVIEEY [alBEAOINnyIC, alkyl, aryl
og%ﬁgn sﬁd’&g{ PI gél%te W't h ﬁ%%oxy};,aﬂ@is HyR-edieys, atyror
b?tem@néxenyl met hyl opti onal |y substituted with

hydr oxy, piperidinyl optionally substituted at the 1-

HP@érEahP&nb&ﬁh%ﬁ&%@?&%l@ﬁ}’W ish@bh &Nyt RYHHERY b is 1 or 2, R’ is halo,
tetrah dro- \E ran ol .t etrahydr of uranyl net
éﬁﬁ

B buth S seienyle nelealbyl Cralkyl, Cacyclo-
alkenyl or C3_7cycloa1keny1—C1_4a]kyl, and R"is R" is isopropyl, tert-butyl, thienyl, furanyl,
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twice with nmethyl, nethanesul fonylethyl, or
nmet hanesul fonyl propyl. In certain enbodi nents of
wo oosomobz101, pis 1 or 2, R5 is halo, Wis a bpemEPRG6/065329
is hydrogen, 10 and RZ is23NHRa. In certain
enbodi nents of formula Il, pis 1 or 2, RS is halo, W

@ ol Breny etb@ng{ﬁﬁgtﬁ*yl ggzd,\hglgf\égiﬁﬁk }ﬁgg{dﬁggf clobuty, cyclo-

mltylc%@l(makﬁmyyloprop@Bnéthylct}@hjblugrhylbﬂl@l kabpeyltylmethyl cyclohexyl-

E% Jl S%’)? >P’°‘ gﬁ!ﬂgﬁuk% p,ﬁie%p?n%}r}k{%@bs u %: N, 1812}1]8'5 PRSS} u,lted with hydroxy,

Gcldakényl sptidraby butSlituded with hydioxly .sytlbpentenyBnetbal dptionally substi-
@‘tg%g}tﬁ?}?!%@& CHQSE%{ ﬁ%&%@%l ééﬁi&?aﬁl?rs%i%tga kx/ith hydroxy, piperidinyl

ObtiGmllk swbsdartbrbat)khaﬂﬂ pasit@in, Gatakydrop@hnglatekrahydrofuranyl, tetrahydro-

@%@gf-{%ﬂ% ﬁhg fE%alrﬁl%H-le&l{lﬁla_PEtfP?_éLyl optionally substituted once or

antawihnixsing) m@hatehKyhylethyl, or methanesulfonylpropyl.
d _6al kyl am nocar bonyl -d _6al kyl, carboxy- d _6al kyl,

t Ri
ILERE L iphSTERRHEL I, B il Wi b s o
ard/R: - NBER kyl, am no-d _6al kyl ,
N-Cl _6al kyl ani no-d _6al kyl ,

ﬁ'xgé\érfiin eﬁl“a&%{nléé %f‘f(?rﬂlu%oHGﬁ SVdr2, R ish 0, XV isa bond *is hydrogen,

teroary certain e
RotSrNHB knd RHisiGy. salkyix C2cyfbalkd, ﬁaiomcloabkylsﬁllaalbah 6?3 7qRdloalkenyl,

%ﬁ% gan My E%,l 13a1{>\'ky] aqu”%rlg% 7%cf8éuﬁ9gh$éfﬂoxy-cl salkyl, Cygalkyl-

@1f0@a1@q¥alkylgﬁi fatylsutin b4l kylkyl, arylsulfonyl-C;. 6alkyl aryl, aralkyl, heteroaryl,
I r

etelg)r%%)dg%’)lé |S¢§l/1r B&R%@l@@gyﬁgﬁbﬁ’m&ﬂ dl Fiﬁ%onﬁam% B Latiyl, € alk-

hgtcenb@oyleCydall@l CBangXyamllmpcxaémnal 61 aifyd dimmeatasb afyl-C;_salkyl,

a%’éﬁgﬂnocargo (ézgjkglz ng)} %ﬁ aﬁjﬁg\ hngr&?y grl Q%EEOCy%Iakyl

@@m@rmwﬁ salloyl, hatereastcwlcsmlkyirwl-ﬁ @Bal kimmo -h-salkyl,

REF LAY FEREG SRSk M Bahoo- BBl eferodRet Rt

is heterocyclyl select ed fromtet %?hydr opyr anyl ,
trecar@bhyembediimepisrodfgrimula Hep rsalhgrod, hsllmbhé?%walaml R*is hydrogen,

e e e S )
01oRYIG: salkgARa; - cadlyythu Ran yil-€: hidk gy @a&mllfqnylé‘elsékyle@btémemlyl hetero-

) h}ig; | ahydro-thi o- pyran-3-yl,
%[&!lta I%E}ééta yg&% Ja%f da*6*-t hi opyran- 3-yl,
1, 1- di oxo- hexahydro WO 2007/ 023110 PCT/ EP2006/ 065329
Enceltanaemb(ammnts qflﬁqrgpyat Hpp iYL 01y2 R’ is halo, W is a bond, R" is hydrogen,
? 3( b y I
%I %Séﬁi Qn&R {S@ Q%ﬂlc ?IE% i peri Eikﬁf%ﬁl%‘}ﬁq galioyl
certain enbodlmsnts of fornulall spis lor 2 R5is

Fragestaingmeodimgaisd frmuls iy i logeh R’ istld, 3V pgareondaRdisfadrogen,
RglslNaftIR"r Qﬁﬂ léh is gfeﬁ@c}yklﬁ sche eﬁcﬁt tf{tfaﬂgﬂr prran?rlktetrah?rdrothlopyranyl

tetrazoy triazo

tﬁérr&hmrnﬂemmmp@fdnﬁﬂr mul a II pis1or 2 R5 is
hal o, Wis a bond, R4 is hydrogen RZ is NHRa, and Ra

Ir?cé?ﬁﬁr%rﬁ%dﬂb%ts@ﬁlf(g‘rmuk?ﬁl ﬁ ?stle& Zf Ré’mhalo W is a bond, R* is hydrogen,
1-met hyl - 2-tetrazol - 2-
R?is NHR?, and R*is heterocycly selected from tetrahydropyran -4-yl, tetrahydro-thio-

pyran-3-yl, 1,1-dioxo-hexahydro-1lambda*6*-thiopyran-3-yl, 1,1-dioxo-hexahydro-
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1-nmethyl-2- [ 1,2,3] triazol-2-yl-ethyl. In certain
enbodi nents of fornmula I, pis 1 or 2, RBis halo, W

w0 s00a/0bxam@l, R4 is hydrogen, 10 RZ is NHRa, anpiCTREP1086/065329

het erocycl yl - _6al kyl sel e¢ted from
pyrrolidin-C _6al kyl and tetra-

PR Sh 2 PR 4 3P 1Y oxo SR DRI TR RS, piperidin-4-
ylsandyldacegéipiperiRih-fy.NHRa, and Ra i s
heterocyclyl a _6al kyl sel ected from

t .
e, ATyl P16 81,002 5 el Wi on i iy ydrosen.
Bars(NHRh amgd) Re1$ I@teyq)arﬁltﬁydaﬂiylsei@ted from tetrazolyl Ci.6alkyl and triazolyl-
ge esulfonyl pyrrolidin-2-yl met hyl,
thoxycarbonyl pyrrolidin- -ylnethyl and
1, 1-di oxo-tetrahydro- 1l anb

eaptair ¢ bpstimen B-of loretiy 11, p sl ek Raisthakmb i ateamds Rois hydrogen,

Refs R hhd Rpls'l_l\;%te}oagklgzhaalﬁi sé&}éc&%f‘ﬁ@m V\ér{ EH@ZQQIQQZOI I34y1 ethyl and

s h IS C
éy@@%ﬁéhf&?3EU@€ﬂﬁ%ﬂﬁé@MMAth d 6a|ky|su|fony| I n
certain enbodi ments of formula Il, pis 1 or 2, RSis

ﬂf"&e‘?talnvgﬂlﬁocﬁmgﬁﬁ%f f(ﬁﬂld@ Hhﬁf 0N R’ 13N FEV s AR 8MSdrogen,

Ra is 2-nethanesul ér-cyc opentyl. In’certain

Brrtsé%hlﬁre ml@ RofS hﬁtﬂf@ﬁyp -Cy gallgyl padecteddrom pyroliflia-Gadaliyl wd totra-
hydrBe mz 1 hydrogen, RZ is NHRa, and Ra is

I'Sopro but yl . In certai n enbodi ments of

formul a II p is 1or 2, R5is halg, Wis a bond, R4

[nscaptpy @g@pﬂlmep@ of sormpya L, pidl |22, Rs1s halo, Wisa bond, Rﬁls hydrogen,
ﬁ-ﬁs@ﬁiﬂ@’ |a§élJ kﬁ B'Hé{egéc)@@ @{ %a]ky@ §eléd9edcf%ﬂl"‘1‘)'yﬁoﬁmﬂoﬁjg by, tetra-

formil a Wis a
hz;zplrpghw@pw@gﬁmethmkl 1demetra@g@rqaélan@da*6* thiophen- 2 ylmethyl 1-

gle[fpdhgﬁni%ﬁw ]%}QHM din- é }Wﬁ%ﬂmf/i 'lerﬁg;}ﬂ)xycarbonyl p){rrohdm 2-ylmethyl and

2- met hanesul nmet hanesul
6L, hﬁt%aﬁégmxdéWlmbdﬁéé’hmlomp%rvlmeghﬁet hanesul f onyI
2-nmet hyl - propyl, 2-ethanesul fonyl-I|-nethyl-ethyl or
it fRlahP8Rs éﬂlﬁl‘éﬂbﬁldﬁérﬁwla AT PRV or IR 2007, Q’Q%s]a]&)nd R*is hydrogen,
PCT/ EP2006/ 065329 25 In certai n enbodi ments of
RoisMiiLR' pnd Rpisicycloheyy! or cyrgpemyylabeitutpdivatheC pghglsultanyl
is hydrogen, RZ is NHRa, and Ra is 2-net hanesul fonyl -

it &E@tahyém%diﬁﬂentsldf f&ﬁﬁﬂ@ﬂ O anbad, e il W f0f sBHdaRt Is.hydrogen,
R5 is halo is a bond, R4 is hydrogen,

or
&lell\laHRlH%d R} 15@-msthagesulfonyl-cyclopentyl.

(R) - 2- et hanesul fonyl - 1-nmethyl -ethyl. 5 In certain
akeQin@nbsdifen st whanzi 11, p B 1 & 2L ROKs Wilo, BB id Sbdidll, RY isWydrogen,

Is . a bond, R4 is hy ., RZis NHRa, and Ra is (S
Rzls%ﬁﬁaﬁ%%& ¥56WF0PY10W§?'P|‘W ethyl. In certain
enbodi nents of fornmula I, pis 1 or 2, RBis halo, W

Irﬁce@tabpﬁﬂboﬁﬂlehﬁ; dﬂY&hﬁﬂ@H; p iR B RNFRfﬁlo EWI;Q; ﬁfbrﬂds Rhls hydrogen,
$O vl g? nts o ormula la, the
uﬁﬁ%‘g’?’ ﬁ’rBot?r#Sé ‘Eﬁ!ﬁ 1§°ély Lof¥ula 111: RAWR2
In certain embodiments of formula II, pis 1 or 2, R’ is halo, Wis abond, R*is hydrogen,
R?is NHR®, and R is 2-methanesulfonyl- 1-methyl-ethyl, 2-methanesulfonyl-ethyl,

3-methanesulfonyl-propyl, 3-methanesulfonyl-1-methyl-propyl, 3-methanesulfonyl-
2-methyl-propyl, 2-ethanesulfonyl-1-methyl-ethyl or 1-methanesulfonylmethyl-propyl.
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F 10 ,(: I ~OIN(IIl) INNH F wherein W RZ and
R4 are as defined herein. In certain enbodi nents of

wo osomoba10 11, Wis NRf or O and R4 i s het er oal kg1/EP2006/065329
certain enbodi nents of forsla Ill, Wis a bond and R4
IS hydrogen In certain enbodi nents of formula 111, RZ

{953 e ?Wﬁ)é%%fff[}"—ﬁl %ﬁ";% LR falds PR B, R*is hydrogen,

R3isPGYRH, @adl Ren:)a melhanaﬂulliyhyl ]haiedmyGSth'yl:ycl o- al kyl,
A _6al kyl sul fonyl A _6al kyl

ﬁ;e@ﬁ Il‘éﬂl?&il%l%ﬂ%lo'f@ ia‘ﬁﬁ% hyf% is 1a(§ryi Rq %gJ K ks aotgonfd R*is hydrogen,

teroar ertain ment s
RoisMHR', anql R* RZR)-8- mmhmesulfNH&;@ZIRathyl NHE =O) Ra,
Cl. 6al k- enyI C3_7cycl oal kyl - d _4al kyl
ﬁ?cez }ﬁ:érﬁ?%(hgﬁ}{ s oPfor’ ﬁy sola(gxkfﬁﬂ 'hng-WhMmdzﬁ {shydrogen,

rtaln e I ments o , RZ IS -
RaandR’ ISKMi@tWCSUHfWY&érmmhMI ehiodi ma nt s of
fornula 11, RZis -NHRa. In certain enbodi nents of
fr%éﬁé r?erhi)édlm%gts'o? form§ is 11 & £ &P {Halb, SO JHRNRSisAydrogen,
, is - WO 2007/ 023110

R%mﬁﬁi@b@@¢6%§3$@nn2$ I'n certain enbodi nents of
formula Ill, Ra is O _6al kyl, C3_7cycloal kyl,
ﬁ?ce?%érﬁ%d‘iﬁllentsgf f(ﬂﬁ{d‘i:y ia t}fé%ugjé&’t‘-‘doﬁﬂiolﬁﬁﬂy hlay be of formula III:
C3_7cycl oal kenyl -
d 6a|ky|su|fonyIC1 6a|ky| aryl or heteroaryl. In

certain enbodi ments of fBﬁﬂuIa 11, Rais Cl_6alkyl,
C3_7cycl oal kyl _7cycl oa] kylR 5 G _4dalkyl, or

d _6al kyl sul f ony | k certain enbodi nents of (II0)
formula Ill, Rais ,gg Wert butyl, thienyl,

furanyl, pyrldln- yll, f%|é¥ylﬁethyl furanylnethyl,
pyri di nyl net hyl , cyglopropyl cyclobutyl, cycl opentyl,

clo Elopr cycl obut yl net hyl ,
SIS iR R SO o) OOt e
substituted phenyl cycl opent enyl optlonally

Bubstirt e betimichts o fietasty TILOY a4 NR1G@ GenéRy s eptrodkgl | v
substituted with hydroxy, cyclohextenyl nethyl

PIPJ: &%aé:r{lyo nlfl%fiL oltf% g}qﬂa ﬁﬁ t\b 1&}/ 9(% c{%{ }% elS hmiro'gien

exen onal Iy
hydroxy plper|d|nyl optlon- aIIy substituted at the
In cqpiag ¢rhbedimeatsrod fiyrdrudp i Riys -NHBE, - NRBE:RT, uNHG(EO)R?, Cisalk-

Er%’l,r@gh%%@alﬂyﬁ—@_mﬂiyl, Cs.seycloalkenyl, Cs.scycloalkenyl-Ci_salkyl, halo-Cs scyclo-
alkyl, CiealkylsulfonylC;_salkyl, C;_salkylsulfanyl-Cy_salkyl, aryl-Cy_salkyl or heteroaryl-
C1_63.1ky1.

In certain embodiments of formula III, R* is -NHR?, -NHSO,R?, -NHC(=0)R?, C1_¢alk-
enyl, Cs.rcycloalkyl-C_salkyl, Cs scycloalkenyl or Cs scycloalkenyl-Cy_salkyl.

In certain embodiments of formula III, R* is -NHR?, -NHSO,R?, or -NHC(=O)R%
In certain embodiments of formula II1, R? is -NHR®,
In certain embodiments of formula III, R%is -NHSO,R®.

In certain embodiments of formula III, R* is -NHC(=0)R".
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yl met hyl , tetrahydrofuranyl nethyl, 1-butene-4-yl
optionally substituted once or twice with nethyl,

wQ@20mebEmnesul f onyl - | - net hyl - et hyl , PCT/EP2006/065329

2- met hanesul f onyl - et hyl , 326et hanesul fonyl - 15 propyl,
3- net hanesul f onyl - | - net hyI propyl

§1_ %ﬁgﬁé}gﬁﬁ%ﬁﬂ?@qu %orﬂ‘ﬁ.{];??ﬂ[ T?h@?y qalkyl, Csseycloalkyl, Cs reycloalkyl-

€1 mltyth,a(hersmldadkwyln@ts Im)ybloplkqucl sblkylc€r ¢adkiyrsulonnddi s, siryl or
H& g{ I all, Rais O _6alkylsul fonyl Cl. 6al kyl
ed fr om 2- met hanesul fonyl - | - net hyl - et hyl ,

2 rret hanesul f onyl - et hyl , 3- net hanesul f onyl - pr pyI
B erstaiagerebedimenislof |formu]|a)HI Riis fykalkyl, Cs.rcycloalkyl, Cs. 7cycloa]ky1

sui@ﬁscﬁﬁs llﬁ(?ﬁ}ﬁ*onércge%lpgndpmpw 2- et hane 20

1- met hanesul fonyl nmet hyI Pr opyl . I'n certain enbodi nents
bt car@imermbodimen R fifaymula IT1, R"is 1sopr0py1 tert-butyl, thienyl, furanyl, pyridin-

lR)hlél a%t@@”ﬁ?%ﬁl@@ﬂﬂyﬁérﬁ&%? ehﬁl lr?Bgogiyt(,g%rCr%obutyl, cyclopentyl,

ewbﬁmcyiecrwbpmpﬁrmthmll, aydqblutylwthsd aycmpmtylmthyk cyclohexylmethyl,
@t‘ij&é&?g gl}]b slﬁalt }%e%wg% :féﬁgzgiﬁ aqn@%bs@u@d with hydroxy, cyclo-
wenﬂymtmaalﬂoe&mwtltgted V@ﬂl H)Bircmy cy@mmmylm@ylmnayally substituted

@H_}l?ﬁrq 2agﬁbﬁé%§¥lkﬁt@fgﬁ%%h§/§{;§ tleﬂ with hydroxy piperidinyl option-

@gfsﬂbytdutﬁdlakérw]l POkitigal tklyahydropyranyl tetrahydrofuranyl tetrahydropyran-

ggffe%;% " e?ﬁ’d&%ﬂﬁ%&%%é@lﬁé'})ut E:Mll i/l%tl@\ﬁﬁlgfsﬂﬁg té:d ohge or twice with

methybgemethREesugfon WiHReeth yl- NhSUZRa@thaMﬂ@(f@:@lmyl 3- methanesulfonyl

c
eprdE gt BBV M b 3Rt oo zemethyLpropy
Ratliagcdfonsl- 1-ompindsitiyl amcéii{rnftiu:arwlsulfqriwilreﬂillﬂ Plfowlanyl
pyridinyl, 30 thienylnethyl, furanyl nethyl,
:l
Cyce%rﬁh{‘%%ﬂ&flﬂ%létysco%%bglg{/ pp( ¥£Jq§§1'-l'1‘o&1c1 CME#I@QE&&&’ from
%ymtbmmlﬁqn’rbﬂhytthylc@tb}/loirmhmwiﬁdnyl vyR 60ﬂ¢tbmq1®0nyl propyl,

t ;

C EEPRLIPT A AP0t ORI PR L P b cnne
syl Gingl- 1-mesteylydth dpad drmacthgnesulietyiimathgbipwipyh hydr oxy,
cycl opent enyl met hyl optionally substituted wth

Y f
TSl RISk 2 SphTb oo
the2- mwtlmgmlfoaml F@ﬁhﬁé’rwl@ﬂ opyranyl, tetrahydrofuranyl,
tetrahydro 5 pyranyl nmethyl, tetr ahydr of ur anyl net hyl ,
iy &Hﬁaﬁﬁ@mﬁod{he{%{%tdf‘?&ﬁ{dlé/ H§ UW% ] Béﬂdi‘ 1§ mg@r&gen kW CGHR®,

hanesul

Mﬁ%@%ﬂqaﬂw e Tens] Goeer okl BaHCopmsisylkens o
l{@t LIBRRES 'élqme I; énd”ﬁ@tlbt' F FU; seycloalkyl, Cs reycloalkyl-Croialkyl,

hanesul fonyl - py
Qs evplanlisenl ffésrvyyclcralkmvh9i ﬁl salldsulfonylCy salkyl, aryl or heteroaryl.
1- met hanesul f onyl nmet hyl -propyl. In certain

ﬁﬂ@ﬁiﬂ@ﬁf)édﬁfenfs% mthand ik -w\W d Sorf, RO, yd ehSR is -NHR",
dr oge is -NHRa. 10 In certalne odi ment s
d%Hfsaglfmh&Hmcom Cs calkenh 6> ealoplkyhG dreighit s ezldatkenyl or
o clo@]ﬁgnﬁ@l 1,k IQanS[@l 151@ is i Y, %IQ%Iulﬁ)Wthwnyl furanyl, pyridinyl,
cycl oal kyl - d' , C3_7cycloal ke

ﬂBeIWéfyetﬂlmlaﬁkéWmﬂfﬁd pmdmylme_th:él @Cblprfaafll l@y¢10blhta1| eyclopentyl, cyclo-

h&%é%?&i@r%g%%h glggﬁf%{/ngthﬁa&)}ﬂé&aentylmethyl cyclohexylmethyl,
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A _6al kyl sul fanyl -d _6al kyl, aryl sul fonyl - _6al kyl ,
aryl, aral kyl, heteroaryl, heteroaralkyl,

w@hooBabiayd sul f onam dyl C1. 6al kyl , PCT/EP2006/065329

G _6al koxycar bonyl am no- d 26al kyl, C . 6al koxycar bonyl
15 CI 6a| kyl, C _6al koxyam nocar bonyl - A _6al kyl ,

SRS o PRI it o -
h@teeyla@ohylﬂ)aslulbythtpte@l wlea]hyd)rbga pﬁ;dxmchten@mfﬁwllophpnally substituted
A R e [ ——

Db thbrahilly @lb_Sﬁaitk@/iltathB ﬂ]op(@ltl_CS)a kdegehydopyranyl, tetrahydrofuranyl, tetrahydro-
Bg&ﬁﬁ&%[% 'tgr#@/ﬁlr&f}ﬂagg ngﬁ:tﬁgr f—%h&ﬁg—gbﬁ%gﬂgﬁl@ sﬁf)stmﬁg once or
twide Wah ingethy2 (P- ﬁietlﬁaalekyfony@nhtly}d{ed@ﬂ szmemandalllﬂoyyl ethyl
BIAGEHS oGy SeeRAH OONLG  ppgns >
hetlet-poymll,\2H¢th iretselfagi )1Frnéllhxﬁahklydnddlﬁmhéllaecsuifynjflyiethyl propyl
d.6alkyl. In certain enbodinents of fornmula Ill, Wis

i &g&ﬁ( rﬁﬁ dd@ Eé’s‘% ﬁﬂﬂaﬁ?\’ﬁs , R FRodeR, and R? is -NHR.

ad _6al kyI sul fonyl d 6a| kyl . 25 In certain enmbodi ments
bt cer@imermbodimentswf s el BhAY isubenl, Il?y4r,19rh)@ls<r*.zenF&2 is FHR’, and R*is

?er%?k L% 7%%% rggs?%%ﬁ%% Jﬂ%ﬁy(llj lﬁl s a on'z:,ydﬁ?l]kle%yl_
ﬁymﬂqgi;,émlo 7 cdlleyl, I‘hlaRaCs anydomyl bydrvet-€x. adipt] il sakspiseétmet(C:-calkyl,
PSR IR A0 AN BT o
éImtaﬂcylwﬁnn&rntdfyl(hcmlﬂmll & 1-saljoxysatben ydarbion el 1-sRkyl, €1- salkoxycarbonyl—
?ﬁlgarm te 16&% opyr an- 041%7[1%1 gfﬁke‘%l nﬁﬂglrzagf){?ﬁ}f i%ﬂk eg %PlSﬁjammo-
q_a,r’mglmbrlfﬁq@am BP0 mmlbyl}?}(e'wrammmwﬁmmaﬂ% CL Galkylcarbonyl—
LA LTI R, ol imive

(E; daligil OX.OF tie€r. @bgythnoin b1 GrvblkglavBhetetongp e palByly | |
pi peridin-4-yl and 1-acetyl-piperidin-4- yl. In

ﬁ‘?{%tr%gﬂ;%rﬁ eﬁgﬁtf;(gﬁfukg gf glléa i)(Hsd ﬁWs‘ lﬁrggo r%éﬁ n% 18 gﬁﬁasand R"is
Cebadiot.«ch- 7ﬁycmm]kyéﬂladbylyhyd@bxye@j dadlyl, &hdalkylsulfonylCi_salkyl, C1 calkyl-
I e A T

Csealkpdt er oaryl G _6al ky sel ected from 1-net hyl -
2-tetrazol -2-yl-ethyl and 1-nethyl-2-[1,2,3]tri- azol -

?n co¥ abn g‘éﬂ&kmeh& S hﬂﬂ:QH? KEZQ H%; %fhafgg(%gg,l IIQZSiL N%Ray\c{nd R%is

ﬁetaélﬂé,c,@/scbxﬂlloa@ylmIqqyatkﬁsﬂ@@wle@l fatkin
pyrrolidin-C _6al kyl and tetrahydrothi ophen-d _6al kyl .

irf‘ce?f?ﬁﬂ élhﬂocﬁfﬁ%ﬁ%‘d?%ﬁhﬁﬂ@fﬂ fWG&%éhd R is Mk e, PORSHE and R* is

ro
ﬁetaék)éwygnxiﬁ @ﬂi)@al kyI sel ect ed from
pyrrolidin-2-yl nethyl, tetrahydro-thi ophen-2-yl -

In certain embodiments of formula IIT, W is a bond, R* is hydrogen, R* is NHR?, and R* is
heterocyclyl selected from tetrahydropyranyl, tetrahydrothiopyranyl, tetrahydrothiophenyl
and piperidinyl.

In certain embodiments of formula ITII, W is a bond, R* is hydrogen, R%is NHR? and R*is
heterocyclyl selected from tetrahydropyran-4-yl, tetrahydro-thiopyran-3-yl, 1,1-dioxo-
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nmet hyl, 1, 1-di oxo-tetrahydro-I1anb
da*6*-t hi ophen-2-yl net hyl, 1-nethanesul fonyl -

w@yoo7obiide n- 2- yl net hyl , PCT/EP2006/065329

1- met hoxycar bonyl - pyrrol i di2s- 2-yl met hyl and
(1, 1-di oxo-tetra 15 hydro- Il anb

iy 3
HE OSSR st 65T B SRR Bopran 41,
deli®en- t@rahyqrmHmh@a*%ﬁhloymm&@hmerslubétyl tnd édcetyk piperidin-4-
§ﬂ _6al kyl sul fonyl. In certain enbodi nents of fornula
I, Wis a bond, R4 is hydrogen, RZ is NHRa, and Ra

is 2- nethanesulfonyl cycl opentyl . 20 In certaln
Entro@imembedioen fsof farmala 1T, Wiy 4 Borad, Bo irchydRegensR” is NHR?, and R is

PSRt Mo Fory T RL Gk AP BRI gk
a bond, R4 is hydrogen, RZ is NHRa, and Ra is
letanamb,mlﬁ@nysmﬂform;ﬂmyl \Etlsh@bond R" is hydrogen, R?is NHR® and R*is

t
ﬁet 'aﬂﬁe;] oo H{yfsg%%: ﬁbe%l%?éﬂ%ﬂﬁf‘oilé- J19Y1aRE 9B bthyl-2-[1,2,3] tri-

aﬂﬁé%ﬁaﬁééulfonyl 2- nethyl propyl, 2-ethane 25
sul fonyl -1 -met hyl -et hyl or

iy é@kﬂ?&ﬁﬁé&%l{n‘eﬂ%{?\?{%rﬁwla Af gmfé a b(grﬂl ‘Re i lg)dfb g%ﬁtl@qb masand R'is

of formul )
mpaz@cycs\ﬂtﬁRaﬂqylsselegteﬁéltfmmsQMl@@lsakihaﬁéttﬁwhyétmbdlophq:mC1 salkyl.

certain enbodi ments of fornmula Il1l, Wis a bond, R4 is
hy&'%ﬁﬂ?&nb(%meﬁtswgﬁfmlﬁ@ﬁl R@lé ??'bor(d?k is hardroggn R? 1s NHR? and R%is

- 2- et hanesul f é 1-net hyl -eth

b@wosﬁéﬂdéxae@%sz Ctesiﬁr%pﬂé@hdanﬁ )ém%wﬂ ﬁ@tfﬁhé/dtsﬁhlophen 2-yl-
frf%fHW'lal hio'xo t%ﬂh;rd?o BRRMhda R ﬂh%oﬂMéﬂ' fzoﬁﬁﬁthﬂ fn%th'h'h@%ifonyl-

met hanesul f onyl

pﬂr@lmlw%ﬂmmyhénmgth@ﬁyqﬁﬂmm ﬁyllfpllldm\ﬂn’lgleﬁl%éﬁ%(l R:slhm@ tetra-
RyE6 oG8y d 2+ isioplidRe fyﬁﬂ&hﬁa is isopropyl. 5 In

certai n enbodinents of fornula |1, the subj ect
conmpounds. maybe of formula 111a, IIIQ or Illc.,0 R4

Recarairemigndigenss of Ryl ig w5l R i yRE0geRER s WEHRicand R* is

a%lldlhgidrl or %}rdlopelh't)ll substitdedOwith I, Qikisuliony@ H (I11a)

In certain embodiments of formula IIT, W is a bond, R* is hydrogen, R* is NHR?, and R* is
2-methanesulfonyl-cyclopentyl.

In certain embodiments of formula ITII, W is a bond, R* is hydrogen, R%is NHR? and R*is
isopropyl or isobutyl.

In certain embodiments of formula ITII, W is a bond, R* is hydrogen, R%is NHR? and R*is
2-methanesulfonyl-1-methyl-ethyl, 2-methanesulfonyl-ethyl, 3-methanesulfonyl-propyl,
3-methanesulfonyl-1-methyl-propyl, 3-methanesulfonyl-2-methyl-propyl, 2-ethane-
sulfonyl-1-methyl-ethyl or 1-methanesulfonylmethyl-propyl.

In certain embodiments of formula ITII, W is a bond, R* is hydrogen, R%is NHR? and R*is
2-methanesulfonyl-1-methyl-ethyl.

In certain embodiments of formula ITII, W is a bond, R* is hydrogen, R%is NHR? and R*is
(R)-2-methanesulfonyl-1-methyl-ethyl.
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wherein p, W R4, R5 and Ra are as defined herein. 10
In certain enbodi nents of any of fornulas Illa, Illb

wa@pah7hridieg Ra is C _6al kyl, C3_7cycl oal kyl, PCT/EP2006/065329

C3_7cycl oal kyl -d _4al kyl, @3_7cycl oal kenyl
C3_7cycl oal kenyl -d _4al kyl, O . 6al kyl sul fonyl -

r rl: ptal i a:

£ B Yhbo ity PG BRIV b R A e IR SRR, ana i
&) -Balckyanesut®nyle ioiatlaflicfiyl. C3_ 7cycl oal kyl - A _4al kyl
or Cl_6al kyl sul fonyl C1. 6al kyl . 15 In certain

' of 4t AL & a;
A ep SR (P IT YRR B i, I Reriana i
pypiogyhyl , t hi enyl met hyl, furanyl met hyl,
pyridi nyl met hyl, cycl opropyl, cyclobutyl,

: I cyel

%ﬁ%ﬁﬁ%?{%{lﬁgﬁ,&%ﬁd&% gh%%lsgﬁﬁg%bﬁ%hﬂaé may be of formula I1la, IIIb
eyHlohexyl net hyl , optionally substituted phenyl,
cycl opentenyl optionally substi- tuted wth hydroxy,
cycl ohexenyl optionally substitutedoM th hydroxy,
cycl operﬂi\ﬁnyl 20 net hyl opti ﬁﬁ\ﬁl ly dubstituted w & Osg7

5

o
Rdr oxy, ¢ycH®hexenyl 8t hyl opti ol I'y sub&di t ut edt{N HN™ "R
L’y hy dir0 ’6Ei peri di opwFORakR y subst i d s
tRe_1: pesilti oh, tetra ﬁj{\a | N o)\\ N

|
tett ahydr 8f uManyl, tetrahydtopyrafyl met hyl , N
tetrahydrof uranyl nethyl, 1-butene-4-yl optionally

I=z

substit yliég) once or tw ce WIb) net hyl , (I1lc)
nmet hanesul fo%l et hyl, or nethane- sul fonyl propyl. 25
heesr p,avnReRDand Rbmiess défirmdyhendinf ormul as Il1la, 11lb

and I'llc, Wis a bond and R4 is hydrogen. WD
007/.023110..PCT/ ER2006/ 065329 .. 3 n t @jal)
BrEanp e el agy O QRREAS g firg In i, B Ly, G eveloatio
€ anycl@alapleC Ralkys (hadyoloalkan geCi aycloadkdngt Cireailtyd, Of salkylsulfonyl-
&orat]inlyla Il”%btg is1 1l or 2, R5is halo, Wis a bond, R4
PSP TGO MR, i's O _eal kyl, €3 7cycl oal kyl ,
C3_7cycl oal kyl -d _4al kyl, C3_7cycl oal kenyl, C3. 7cycl o-
Bl destayd ertbodimlekislof ampbiofoGhuallky TIb had Hlc, R* is Ci.salkyl, Cs.scycloalkyl,

e U s T o L

aryl sul fonyl -d _6al kyl, aryl, aralkyl, heteroaryl,
hre¢estain crabaditoghts oflan af fyhslab Tldn b dyd Tlc, ®aisksdpropyl, tert-butyl,

iR (SREYE BERRIY, R RAThOBl it BRiGRKciy, uclopropy!

ayrlabutdrdyolopéntd, c@iihieyyl, cyCopsalykyéthyl, cyclobutylmethyl, cyclopentyl-

%@@?%@@?ﬁ%@ﬁ%ﬁi%@ﬁé}l{/ ?‘%rsﬁ%éfd }8%}1-%‘12 ?ic;(%ﬂentenyl optionally substi-

taedwily hy@Gloxgalyklphexehgtoption 3t spbstThte8atidylhydroxy, cyclopentenyl-

r .6al-kyl.. .am no- | ky 6alkyl .
Bl S R Yo AR ot RSl BB op iy gyt
weh duwydanxy) pigdridaylioptiondlty sobstitaied aetitedd ipoEtios, tefrahydropyranyl,
{esraﬁycg;%guglcelrlhy’&t’ tetg%hhyﬁﬁéip)?ény%nitgg}, I&e%a’ﬂgj}(llr%’fur\a{\rll)ldﬁleﬁly?qwuter%44— yl
QRricteyly kwastikited Gheedaltivick withyrdetbyly mEthagadultiphylethyl, or methane-
Cllf06a* ké/l §ul fonyl CL. 6al kyl ,

A Bk Sul fanyl - _6al kyl, aryl sul fonyl -O _6al kyl ,
het erocyclyl, heteroaryl-d _6al kyl or
In certain embodiments of any of formulas I1la, IIIb and IIlc, W is a bond and R*is

hydrogen.
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het erocyclyl -C _6al kyl . 15 In certain enbodi nents of
formula Illa, pis 1 or 2, RSis halo, Wis a bond, R4

wo sooipeiogen, and Ra is O _6al kyl, C3_7cycl oab&yEP2006/065329

C _6al kyl sul fonyl -Cl _6al kyl30 I n certain enbodi nents of
fornula Illa, pis 1or 2, R5is halo, Wis a bond, R4
ﬂ‘[ %ﬂ (pdlmeﬁl&%f E?y {) E‘ﬁg zy ‘HIB/ lan(? ﬁ:lce ?)t@ OI 9 R is halo.

opyr anyl, |opyrany ydro-
thlophenyl and plperldlnyl 20 In certain enbodlnents

bf cer@imembodimieats of forgluia Bia. ,is Rer 2. hahad, Wyis sbendh &3 ds hydrogen,
s layd I
iy ko By diIRAR0, oy difoRac] By IEABIREN AN CoRGEIRE I QRyclo-

tetra ran- t hi opyran-
_a_lk@_n}diﬁbxaikﬂeledh@m@iksﬂl laaiwcbaé}@k)aﬂﬂyl dpyroan-(3-ytkyl, Ciealkylsulfonyl-

%1%_&1]%)1 gl oéat Z%@P%ggr@(l) g&mﬁﬁo &PCO ﬂ% a?ﬁ a‘.lra]?'(grl heteroaryl, hetero-
mmﬁélKﬁmﬁkﬂmﬂhnamdbmca@&UyKhsgkwermbpmﬂmmyk>CQ@Hhh(hedkomﬁ
; | : ’
bR A SR PECE R Ry Mhigg LT 0 . Bmbbchafy €, Myt €l
heimscadonyl-Cl cabal, Icgtrbsej/ ééltseﬁtylf hetanocpdlylalrasérpbyotilalisg] Giydalkyl-
I I qﬁa?

?Iﬂ g mJ}fl dl G?J:l(gl ﬁ&%@%}% 1- sﬁlwle&[ taﬁ?ﬁll(ﬁ bl’@ a%i%%log C}__ﬁllkyl—
lsnhyﬂroﬁgmthbdﬂcﬂamwbnheoéhaa&ylQﬂh@@bk&d§bkébﬂed
from1l-nmethyl-2-tetrazol-2-yl-ethyl and 1-nethyl-2 |

By Elnubh T ReR5 " oW hie, B PRCZ 1 BRI W s pona. R s hyarogen,

find Rijis &1 kalk e, CpreygdoalkdrCi2qlk fshyds o kalCogallyli G-calkislowlén yi calkyl,

ng%yﬁgﬂﬁocrﬁ Ggf)i} B 13'8 rb%t@égll'f(il%éﬂ:rog}c—lﬁal{éf&baryl C1ealkyl or

heteroghsldr@tentkgbhen- d . 6al kyl . In certain enbodi nents

of formula Illa, pis 1 or 2, RS is halo, Wis a bond,
ért%uh%‘q?&gﬁl%nts of f Hﬂ,\hﬁﬁld ? 1@?5ﬁ§ GEONEh M W@l&@%tﬁ/ IR is hydrogen,
ect e rompyrro I n

aled R yasdkyl hiCoshdenlkd, or] Gmsalﬂiyllsulfonyl Ci.ealkyl.

1, 1-di oxo-tetrahydro-11lanb da*6*-thi ophen-2-yl net hyl,

ﬂn @ktﬁé}ﬁﬁéﬁﬁl‘éﬂ%ldf f&ﬁﬁfl?h&fi P@s ?013/ b '1?5?15/211@) W is a bond, R* is hydrogen,

1- met hoxycar bony!| rro and

gnd Ry h@@@may@y]rsglecqqg dioo temabyﬁjopyranyl tetrahydrothlopyranyl tetrahydro-
i g&m&g(ﬁn I'methyl. I'n certain enbodi nents of

ﬁﬁoﬁﬁmg fﬂl P |s 1 or 2, Ris halo, Wis a bond, R4

i s hydrogen 10 and Ra is d _6al kyl.sul fonyl C1. 6a|k|

Jmeeetain em podimsp ol lols prgripn2 R jighalg, Wes a bepd, X' is hydrogen,

B Rsls 'ﬂ@ﬂeﬁ)c v s%leé‘te@ Aach teﬁﬁh dFopMdh ngﬁnt’etral%ﬂgo '%ﬁwb?ran 3-yl,

cycl ohexyl or~ cycl opentyl stituted

&l-Bexahebydion Fmb@fh%ééhlpﬁyrﬁne%ﬂﬂoﬁllrﬁé@ﬁ%h@@hf’@prﬂllfllfﬁbda%* thio-
h ythaa-f. 13- d-110)95r tegmhﬁo'ﬁarﬁ'@dé%* WibShé- ??f‘glpeﬁﬂlﬂ 8-yl and51 acetyl-

dr ogen, I's 2-net hanesul fonyl ["opent ylI".
1@6@@WV%Wh enbodlnents of formula Illa, pis 1 or 2,
R5 is halo, Wis a bond, R4 is hydrogen,

In certain embodiments of formula IIla, p is 1 or 2, R’ is halo, W isabond, R*is hydrogen,

and R"is heteroaryl-C; salky selected from tetrazolyl-Cy galkyl and trllzolyl-Cy ealkyl.

In certain embodiments of formula IIla, p is 1 or 2, R’ is halo, W isabond, R*is hydrogen,
and R"is heteroarylCy ealky selected from 1-methyl-2-tetrazol-2-yl-ethyl and 1-methyl-2-
[1,2,3]triazol-2-yl-ethyl.
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and Ra is isopropyl or isobutyl. In certain

enbodi nents of fornmula Illa, pis 1 or 2, R5 is halo,
wo\aog/ozs1bond, R4 is hydrogen, and Ra is PCT/EP2006/065329

2- met hanesul fonyl - 1-net hyBiet hyl,

2- met hanesul fonyl - et hyl , 3-net hanesul fonyl - propyl,

%@%E‘gnes&ﬁn H%lof orﬁﬁﬁ%ﬁk El@PX{Q Résds halo, W is a bond, R* is hydrogen,

and&Rhia the@u}cﬁfdm}yCr ttalkybse&ﬂptedétdm pyoplidin-C;.¢alkyl and tetrahydrothiophen-
é r@%}hanesul fonyl met hyl -propyl. In certain enbodi nents
’ mula I'l1la, pis1or 2 R5is halo, Wis a bond,
R4 is hydrogen, and Ra is
mmtahamlgmlﬁmngslofrformlhmas etnhybﬂan iglealo.dVris a bond, R* is hydrogen,

%éﬁ)ﬁdl' (g:yag 7 16aﬂ§rll 1detdddror? gkﬁ %{alﬁrz glmeﬁ'i_’yl t%trglﬂjd% thiophen-

r ogen,
@ﬂ)m@hwﬂeﬂﬂ@mteﬁmhydrorlebdﬁﬁ*@hlhyhen 251methgle t tnagthanesulfonyl-

f.o I 1 R Si: & OF j 1 ) )
@g@&gdé bgﬂ% H‘é\{}r 1.—1&1%og¥ég}ﬂeoﬁlyl Bgﬁgh(&gozlr %l?netﬂ%? aﬁ&(ﬂf‘ dfyxo-tetra
ﬂrozllmbwﬁ’éﬂutDPIMIyB ylmcvthylhyl ethyl. In certain
enbodi ments of fornula Illa, pis 1 or 2, RS is halo,

' . is .
B, R B 8BRS R
aheR| iseentlkgsulfontiéhealkyle provi ded conpounds of the
formula IVaor IVb: R 6 R&A R6E W(B)k R(B bk WY RN

I @ertaﬁf erhbé\éhﬁl\éﬁts offorhiufa ﬂla iEBoFo R is I‘Pepo ay 1%bond R*is hydrogen,

pharmaceutically accept abl e salt t'here

R1d Rsis gygohexilearsydapsntyl sapstuieh védi %wallmsulfonyl

C3 _7cycloalkyl; R3 is hydrogen or O _6alkyl; R4 is
ﬂyéﬁrﬁg{e&nbglm@ﬁ{s@f Ifornhﬂéjﬁ?i%’ls ?H} @ q{s 1?1%{1@ Y- 1@1 b6, W lishydrogen,

het er ocycl ¥1 het er ocycl yl -
ayHR oigy=ragt v@gselfwlwwbpmylnym oaI kyI d _6al kyl ,
d _6al kyl sul fonyl, Cl-6alkyl- 10 sul f onani do, aryI

h?ée@faﬁﬁérﬁb@dlﬁ%ﬁis ogforﬁﬁhﬂfma het eF Q‘iﬂli 1’12@') a Jfb’J)nd R"is hydrogen,
~(CHRT- (=0 0 &=0 - )1 N G20 - R

ad Rg9380Rropy @blﬁleb |s hydr ogen CI _6a| kyl or

het er o- d _6al kyl ;

In certain embodiments of formula IIla, p is 1 or 2, R’ is halo, W isabond, R*is hydrogen,
and R" is 2-methanesulfonyl- 1-methyl-ethyl, 2-methanesulfonyl-ethyl, 3-methanesulfonyl-
propyl, 3-methanesulfonyl-1-methyl-propyl, 3-methanesulfonyl-2-methyl-propyl,
2-cthanesulfonyl- 1-methyl-ethyl or 1-methanesulfonylmethyl-propyl.

In certain embodiments of formula IIla, p is 1 or 2, R’ is halo, W isabond, R*is hydrogen,

and R" is 2-methanesulfonyl- 1-methyl-ethyl.

In certain embodiments of formula IIla, p is 1 or 2, R’ is halo, W isabond, R*is hydrogen,

and R"is (R)-2-methanesulfonyl- 1-methyl-ethyl.

In certain embodiments of formula IIla, p is 1 or 2, R’ is halo, W isabond, R*is hydrogen,

and R"is (S)-2-methanesulfonyl- 1-methyl-ethyl.

In certain embodiments of formula IIla, p is 1 or 2, R’ is halo, W isabond, R*is hydrogen,

and R" is isopropyl.
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30

R is Cl_6al kyl, hydroxy, am no, hetero-d _6al kyl,
aryl, aryl-d _6al kyl, heteroaryl, or 15 heterocyclyl;

WO e@fozan®dt 04; Wis 0, S(Om CH2 or NRf, WhePEI/BPI006/665329

fromO to 2, and 20 Rf is Bgdrogen, Cl_6al kyl,
het ero- d _6al kyl, heterocyclyl, hydroxyC3_7cycl oal kyl ,

Incgr} %r%g%‘%L y{ tﬁ@ﬁne\{:{gtrl%%\?@{rg' g}fiig_gd %@@H@é:o’f gferthnula IVaor

h‘é:terocyclyl or R4 and Rf together with the atons to
whi ch they are attached may forma heterocyclic ring;
25 Ais @, CH2, S(O,,, (=0, NrRh, gor CH(ORh),
wherein nws {B&?i‘no to 2, and Rhis thdrog /B)r

d _6al kyl and Rh may forma yocycl yl;

is 0 or Sus arylahet er®aryl , ’%ﬁ%al kyl IVb;
br ancha il kyl or heterocycl yI ; 023110
PCT/ EP2006/ 065829 33 B is O, S(O),, CH(O'\’

C(=0), NHC(=O) or NHS02, whereinj is O, 1or2 and
Eztapharhwdelu'gelhymce;@hblsmlk@llereos In certain enbodi nents
% feglrrmla IVa or Vb, k is 0. In certain enbodi nents

ormula Iva or IVb, Ais 0, S(O,,, or W In
Beér tisdrpl, bﬁbmﬂryimnylngdalldyb@nﬁ;d ﬂydlatékxir Vb, RL is aryl.
n entodjpants of formula IVa or Vb, R6 is
k qseﬁ){d%“%ertal lllEﬁ‘bodl ments of formula IVa or 1Vb, R3
Rs hy/laydogeen, Ci_dalkyl, mydmxvaarmnerﬂmbcmr@m&ybhetbmcmlylahettwcyclyl—

fo %@alkﬁ}'mjdr&f%'ﬂ%hﬁ#é ?éal?% gt}? ﬁgg?@_sa%ylsulfonyl, Cisalkyl-

substifenanedo, goilegtéroatyh acﬁf@ﬁﬂlkybhttﬁdlaméﬂlsalhﬁ, formul a

| Va_@rakMo o Bh) I, A0 G cBB)KKE, PEnRE! R E ) R or -0, R
wherein
R®is hydrogen, Cy_salkyl or hetero-Cy_salkyl;
R® is Cy_¢alkyl, hydroxy, amino, hetero-Cy_galkyl, aryl, aryl-C;_salkyl, heteroaryl, or
heterocyclyl;
ris from O to 4;

W is O, S(O)m, CH; or NR,
wherein
m is from O to 2, and
R'is hydrogen, Cy.salkyl, hetero-Cy_galkyl, heterocyclyl, hydroxyCs.scycloalkyl,
-C(=0)-R® or -SO,-RE, wherein R® is Cy_galkyl, aryl, aryl-Cy_galkyl, heteroaryl, hetero-
Ci.salkyl or heterocyclyl;

or R* and R together with the atoms to which they are attached may form a heterocyclic
ring;

A is 0, CH,, S(0),, C(=0), NR", or CH(OR"),
wherein
n isfrom Oto 2, and
R"is hydrogen or Cy_salkyl,

orR'and R may form a heterocyclyl;

k isOorl;

R® s aryl, heteroaryl, Cs scycloalkyl, branched C;.galkyl or heterocyclyl;



A .6alkyl. 15 In certain enbodinents of fornula |Va or
IVb, Ais O In certain enbodinents of fornmula |IVa or

wo Yw7/02881i6 O, and Rl is 2-hal ophenyl or 2, 4-di PCT/EP2006/065329
hal ophenyl . In certain enbadli rents of fornmula |Va or
Vb, Ais O, Rl is 2-halophenyl or 2,4-dihalo- phenyl,

nd b 20 In certain
B ot nay SR} O, NAT. SRRk bR %gmﬁs "Rlis
2- hamagm@nyl or 2,4-dihalo- phenyl, R6 is optlonally
sub (th nyl, and Wis 0 or NR. I n certain
“of formula IVa or 1Vb, Ais O, RLis
2-héi$ﬁhdn¥knorCZﬁﬁqdihan- phenyl, R6 is optionally
substituted phenyl Wis 0 or NR and R4 is

It oAy v

heterocyclyl d _6al kyl . MD 2007/ 023110
PR EPPOVBI HESRE! f@mulnl eon bnAdnBob Qe NR

formula I'Va or I1Vb, Ais O, Rl is 2-hal ophenyl or
?n é’erflhhélh@odlﬂl%ﬁmﬁlf forBfi1A BVLRLIVBNR! i Yrygubst it ut ed

phenyl, Wis NR, and R4 is hydroxy-d _6al kyl or
nDrpholln%I-Cl 6a|k | . I'n enmbodinpents of formula IVa,
Imeer@ippgra @dlel@ﬁwﬁﬁ&@%wao@ %v@ isgeBifically of 5

formula V: R WR6 R NI \ (V) \ANHV\,here!n A W
Rleerfth @b @@cats®f asnied st& Vel R - hly ﬁ;@@r tain

enbodi nents of fornula V, is 2-ha enyl or

2,4-di hal o . .In certain di ments.of fornmula

{i caegain @iy 1m8ﬁ%§|qf %ﬁ%%‘?wﬂé@ngﬁléw In certain
enbodi nents of fornula V, Wis or NR In certain
ﬁﬂ&@ﬁiﬂ@ﬁb@dlmfenfsw AV VR VD, Rémr RE b opadiallly sebstituted

erocyclyl-d _6alkyl. In certain enbodi nents of
% la V, Als 0. In certain enbodinents of fornula V,
Ais 0, and Rl is 2-hal ophenyl or 2, 4-di hal ophenyl. In

Decdraimerebitigicnsnif Sorafulf Dvaad IVbYR® Bihstefy-CRialkd or heterocyclyl-
§-hﬁ%ﬁphenyl or 2,4-di hal ophenyl, and 15 R6 is
ptd"ofval | y substituted phenyl .

In certain embodiments of formula IVa or IVb, Ais O.

In certain embodiments of formula IVa or IVb, Ais O, and R' is 2-halophenyl or 2,4-di-
halophenyl.

In certain embodiments of formula IVa or IVb, Ais O, R'is 2-halophenyl or 2,4-dihalo-
phenyl, and R%is optionally substituted phenyl.

In certain embodiments of formula IVa or IVb, Ais O, R'is 2-halophenyl or 2,4-dihalo-
phenyl, R%is optionally substituted phenyl, and W is O or NR°.

In certain embodiments of formula IVa or IVb, Ais O, R'is 2-halophenyl or 2,4-dihalo-
phenyl, R%is optionally substituted phenyl, W is O or NR®, and R* is hydroxy-C.alkyl,
amino-Cj.ealkyl, alkyl-Cy_¢sulfonyl-C;_salkyl or heterocyclyl-Cy_salkyl.
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In certain enbodinents of formula V, Ais 0, Rl is
2- hal ophenyl or 2, 4-di hal ophenyl, R6 is optionally

wa nisheiiud ed phenyl, and Wis 0 or NR | n certBETEP2006/065329

enbodi nents of fornula V, B#s 0, Rl is 2-hal ophenyl or
2, 4-di hal ophenyl, R6 is optionally substituted

O MLy ) 0 B, S0 g

hletrgt, Gycontion@lly Sdistityied Fhengle M miGhoeNBS dind®iishyofoxy-Ci calkyl or

Ve As10, RL is 2-hal ophenyl or
E‘%ﬁmlﬁz} gb%e 31/'I , R6 is optionally substituted
phenyl, Wis 0 or NR, and R4 is hydroxy-C _6al kyl or
Froempbediimeyis-of Grnadi kYd, theaobRoGongramdemay be more specifically of
RGH 006/ 065329 35 I n enbodi nrents of fornula | Va,
the subj ect conpounds may be nore specifically of
formula VI: R WR6 RR N (VI) ON- Hwherein W RI1,
R4 and R6 are as defﬁi‘lwsd h%rei n. 51In certain
enbodi nents of fornmulg VI ,RRL is 2-hal ophenyl or
2, 4-di hal ophenyl . | ain enbodi nents of formula (V)
VI, R6 is optional ,&/'Ftut ed phenyl. In certain
enbodi nents of forftula VIH Wis 0 or NR In certain
enbodi nents of fornula VI, R4 is hetero-C _6al kyl or

het er ogy, | -@ kkyl . In certain enbodi nents of
PEPRITE T K iR R go ek 8,0 ai hat opheny!
and R6 is 10 optionally substituted phenyl. In
trecdraimereditiohienasnif $orafuld ¥t Riis &-MllgphRiylics 22+ tiaklopheny.l
or 2,4-di hal ophenyl, R6 is optionally substituted

b GRaliph B P A KT BELDAUD SERRRTRRGRT ro

is optionally substituted phenyl, Wis 0 or NR and
Racargurhgbedimedts ob &briayila VaW is@ @ NBal kyl , 15
al kyl -d _6sul fonyl -C _6al kyl or

i It yla VIREEHERLA 'Qﬂgﬁ . .
o‘%e?r{jl a&g/#ydlglglfsgﬁ Z&ﬁ{eﬁ %ggenls%%rdqg?ﬁ- i ha %l% gfgw{}?d ClFsglkyl
is optionally substituted phenyl, Wis 0 or NR and
Fycargimgrabedipens of myla ¥y AagPphol i nyl - O . 6al kyl . In
enbodi ments of formula IVa, the subject conpounds may
RecAR e P&Sinkh G nRfla V, Ais O, and R is 2-halophenyl or 2,4-dihalophenyl.

In certain embodiments of formula V, Ais O, R' is 2-halophenyl or 2,4-dihalophenyl, and
R%is optionally substituted phenyl.

In certain embodiments of formula V, Ais O, R' is 2-halophenyl or 2,4-dihalophenyl, R® is
optionally substituted phenyl, and W is O or NR".

In certain embodiments of formula V, Ais O, R' is 2-halophenyl or 2,4-dihalophenyl, R® is
optionally substituted phenyl, W is O or NR®, and R* is hydroxy-Cy.ealkyl, amino-C.galkyl,
alkyl-C;_esulfonyl-C;_ealkyl or heterocyclyl-C;_salkyl.

In certain embodiments of formula V, Ais O, R' is 2-halophenyl or 2,4-dihalophenyl, R® is
optionally substituted phenyl, W is O or NR®, and R* is hydroxy-Cy_salkyl or morpholinyl-
C1_63.1ky1.



20 formula VII: R4 W(R7), RS/P\ I \ I \ N(VI) O

N H WD 2007/ 023110 PCT/ EP2006/ 065329 36 wherein: p
wapah7g23imdependent |y are an integer from O to BCT/EBPDNG6/065329

R5 i s independently halo, @i 6al kyl, C _6al koxy,

hal o- d _6al kyl or cyano; each R is independently

. | , .
NEp o diheREiafSrm EL, Ho BBldcomy AR may be sors spesifiply of
eridesMIL:f onyl , O _6al kyl sul f onyl ani no,
hydr oxyC3. 7cycl o- al kyl or -C(=0 -Rk; wherein RK is
al kyl', heteroal kyl, aryl, aralkyl, heteroaryl or
heterocyclyl; and Wamd R4.are as defined herein. In
certai n enbodi ments onula VI, pis 1or 2 and RS (VI)

is halo. 10 In cert efpodi nents of formula VI, q
is1lor 2 and R Wﬁ =t O°N I n certain enbodi nents of
formula VI, Wis 0 or NR™1n certain enbodi ments of
formula VI, R4 is heteroal kyl or heterocyclylal kyl .
Wheer WaiRh Rérnd R neondssictified lgraiul a VI, R4 is

hydr oxyal kyl or norpholinylalkyl. The invention also

R R TR ST 10 18 RPN B

is fromO to 4; one of Xand Yis N and the other is
OHermin ombodm¥én grod fdyotiia M, RA$ eptdnaNRiybsoutal engl.
wherein Rf is hydrogen, alkyl or a protecting group;

By R S0l PO ey

C3. 7cycl oal kenyl - .
In certain embodiments of formula VI, R" is hetero-C;_salkyl or heterocyclyl-Cy_salkyl.

In certain embodiments of formula VI, R' is 2-halophenyl or 2,4-dihalophenyl, and R%is
10  optionally substituted phenyl.

In certain embodiments of formula VI, R" is 2-halophenyl or 2,4-dihalophenyl, R® is
optionally substituted phenyl, and W is O or NR".

In certain embodiments of formula VI, R" is 2-halophenyl or 2,4-dihalophenyl, R® is
optionally substituted phenyl, W is O or NR®, and R* is hydroxy-Cy.ealkyl, amino-C.galkyl,
15 alkyl-Cy.¢sulfonyl-Cy_salkyl or heterocyclyl-Ci.galkyl.

In certain embodiments of formula VI, R" is 2-halophenyl or 2,4-dihalophenyl, R® is
optionally substituted phenyl, W is O or NR®, and R* is hydroxy-Cy_salkyl or morpholinyl-
C1_63.1ky1.

In embodiments of formula IVa, the subject compounds may be more specifically of
20 formula VII:

(VID)
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A . 4al kyl , hal o-C _6al kyl, halo -C3_7cycl oal kyl
hydr oxy-C _6al kyl, C . 6al kyI sul fonyl - d . 6al kyl,

w@hooBabiays sul f anyl - G _6al kyl, aryl sul fonyl -d _Eat/lcyiop6/065329

aryl, aryl-d _6al kyl, aryl 360 . 6al kyl oxy, heteroaryl,
heteroaryl - _6al kyl, O _6al kyl sul f onam dyl C1. 6al kyl ,
%Hgﬁ.{ koxycar bonyl ami no-d _6al kyl ,

_ koxycar bonyl -d _6al kyl, C _6al koxyam no 25
pandgnydepehddalylayd gn mmgnbfzamtibuoyﬁl d _eal kyl ,

T

aich¥liskydepanidortyy habh, Gablkyl, halwg:2087Y R80.IGtero-C;.calkyl, hetero-

PCT/ gf éoe aﬁ%ﬁsﬁﬁl?fgwltﬂml 5 lﬁfol%gy Eﬁgﬁla%ué@ﬁilﬁ%lmo hydroxyCs scyclo-

N N-athyl al —(ﬁaﬂO()yR— e aio RESs aﬁ@ﬂ logteroalkyl, aryl aralkyl, heteroaryl or
CI @1% I;k@al kyl, or heteroaryl-d 6alkyl, R4 is

]ﬁyar oxyal kyI al koxyal kyl or
Wk@dﬁﬁdtrbamgiﬁhieklyﬂerelrand R5 is halo, alkyl, alkoxy,
hal oal kyl , hal oal koxy or cyano; 5 the nethod

0 kS| : [ d 4 Ra
B A BRGH P RAARIPRY £ R, ¢

X, Y, R4, R5 and Ra are as defined herein, wth a
bh¢e®iaun@nb<gbnntent§rofénnaﬂhyarq idéor fehd B\A@dla&gx t r eat ment
with a protected hydrazi ne (such as BOC-carbazate);
fPed:ld MBS BRRTGRARL VRM L@ RiNer d the compound of
formula ee. I'n certain enbodiments of the nethod of
maki ng a conpound of fornmulg ee, conpound dd is

tr ecataeerabediman el drriea Ygdhtis haserpplsyi adictereqyabbillng of
formula ff: R . a WNR "R5) \ C 0:0XOW 6-(R
tceRid éhPo @A oTe 12 V1, IRTEs IRE-HQAIKIT ok liRylalkyl.
compound of formula ee, the chlorine 15 agent is

t hi onyl .chl ori de,
The invention also provides a method for making a compound of formula ee;

R )p y
Y | \ N (ee)
J% N/
O X H
p isfrom Oto4;

one of X and Yis N and the other is CH, or X and Y are both N;
W is O, NR', or a bond wherein R"is hydrogen, alkyl or a protecting group;

wherein:

R* is Cygalkyl, Cs.7cycloalkyl, Cs reycloalkyl-Cy_salkyl, Cs.7cycloalkenyl, Cs seycloalkenyl-
Ci.4alkyl, halo-Cy.salkyl, halo-Cs scycloalkyl, hydroxy-Ci_salkyl, Ci_salkylsulfonyl-
Ci.ealkyl, Cy.ealkylsulfanyl-C,_salkyl, arylsulfonyl-Cy_salkyl, aryl, aryl-C,_ealkyl, aryl-
Ci.salkyloxy, heteroaryl, heteroaryl-Cy_salkyl, Ci.alkylsulfonamidylC, salkyl,
Ci.salkoxycarbonylamino-Cj.ealkyl, C;.salkoxycarbonyl-Cy_salkyl, C;.salkoxyamino-
carbonyl-Cy_salkyl, aminocarbonyl-Cy_salkyl, C;.¢alkylaminocarbonyl-Ci_salkyl,
carboxy-Cy.ealkyl, heterocyclyl, heterocyclylalkyl, Ci_salkylcarbonyl-C;_salkyl,
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15

In certain enbodi nents of the nmethod of making a
conpound of fornmula ee, treatnent wth the protected

whyarraziine is carried out on conpound ff to afPOT/EPB®06/065329

conmpound of fornula hh: W372007/ 023110
PCT/ EP2006/ 065329 38 4 Ra 5 RAWHNC H / (R )P Y\

~NN; Bz océ/algrl—r@%jf?ﬂél,g iﬁg)glé&&lﬁg%(gl_géﬂ&wigﬂg-%ﬁ.!u%&?N%di-cl_ﬁau(yl-

prot ecti g p “suc
and aRanaa.cadkyldef datkedy-Chealkylnor Hateroayt-€i-sulletbodi ment s

it 0 ' f l.a ee,
e ORI Bor B AR TP R tor RILTY g
R%nmdmﬂ@zﬁhmwﬂmhmdmkmﬂwbhpb@&bdﬁonh@n@nnpound of
r .T . r ,
R PHh Sy o e R Bt BRI BB s of e
met hod of meking a conpgund of gornul a ee, the nethod
further conprises regactiny adf¥onpound of fornmula bb: 4

RAWGOH 5) (RP | JYb \ AQOXORE)P (bb) \ 10

wherein p, W X 4, gn Rscére as defi ned herein,
with a chlorine Ofkﬂ

\Powgd by an amine of formula (4q)
Ra-Nl 2, to provide the conmpouid of formula dd. The

chl ori ne agent may conprise pgyi chloride. In

certain enbodi ments of the nwgtptod 6f neking a conpound

of fornmula ee, the nethod further conprises reacting

BnGRAPS N, Ok AR o f M herkin® ) O X (a2)
with a chlorine agent or an anhydride;
followed by treatment with a protected hydrazine (such as BOC-carbazate);

followed by deprotection, to afford the compound of formula ee.

In certain embodiments of the method of making a compound of formula ee, compound

dd is treated with a chlorine agent to provide a compound of formula ff:

DLLT
o)\x/ 0 (ff)

In certain embodiments of the method of making a compound of formula ee, the chlorine

agent is thionyl chloride.

In certain embodiments of the method of making a compound of formula ee, treatment
with the protected hydrazine is carried out on compound {f to afford a compound of

formula hh:
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~R P/ \ (R5)P wherein p, W X Y, R4 and RS are as
defined herein, WO 2007/023110 PCT/ EP2006/ 065329 39

wWowaoi/0281@ i gnard reagent, foll owed by carbon dPOREER®N6/065329

to provide the conpound of 38ornula bb. The invention

al so provides a conpound of forrmula dd 4 Ra ~° RAW

HNC (R57/7 0:0i1i OX Q,dd) ~-(R5)p 5 or

pharmaceutical ly acceptF%\‘bWe ﬁ,@*'ﬁs thereof, wherein: p

is fromO to 4; nd i N and the other is

P O0TPONRE, or a bond

wherein Rf is hyd )QI k¥l or a protecting group;

10 Ra is O _6al kyI CO7cycl ol kyl (hh)

C3_7cycl oal kyl -d _4al kyl , cl oal kenyl,

C3. 7cycl oal kenyl - O . 4al kyI : R@ 6al kyl

hal o- C3_7cycl oal kyl , hydroxy=¥r_6al kyl

d . 6al kyl sul fonyl - d . 6al kyl,

@hedal RG lisuprosiing Sloupaliklyhs BAEydrsiy, Mry ¥, @, BaindyR* are as defined

ﬁ&% aryl -d _6al kyl, aryl- d.6al kyl oxy, heteroaryl,
etefoaryl -d _6al kyl, d _6al kyl sul fonam dyl C1. 6al kyl ,

CI 6al k- oxycar bonyl am no-d _6al kyl
O copairkanhedimontsyif {Q meabl pF ma@ng@adompoylamoti e auboeey fleprotection

%I%axg\e]d %llt g%} rﬁ%tgggrng %&@%&é} w@l"f‘gé;ig Irt 0V1de e%on[l]%oqnd of formula
bﬂet"ﬁremcyhhyj/ corhpttier og. ytriﬂploacbdcyﬂlq acid.
CI 6a| kyl car bonyl - _6al kyl , heterocyclyl- d.6al kyl,

éfk@(gd ﬁéh S aorq:]'tlgom@%lohék ﬁ'{;ﬁkﬁ% agomqa%luh}ilof formula ee, the method
@lrtlﬁabckrowse@lrea@angymepourhieofeprauL,albbd 6al kyl, R4 is
hydr ogen, hydroxyal kyl, ,al koxyal kyl or
al kyl sul fonyl al kyl ; an(ﬁ*\\ao Rsyis hal o, alkyl, alkoxy,

hal oal kyl , haloalko&y or ¢yan The invention al so
provi des a corrpm@ﬁ j(l\r 2chh: 4 Ra 5 RAW HNC H
Vs

0
X T, (bb)

wherein p, W, X, Y, R4, and R’ are as defined herein,
with a chlorine agent, followed by an amine of formula R*-NH,, to provide the compound

of formula dd. The chlorine agent may comprise thionyl chloride.

In certain embodiments of the method of making a compound of formula ee, the method

further comprises reacting a compound of formula aa:

R
~w
Y\Br
A~
O X 0]
5

(R), (a2)
(R°),

wherein p, W, X, Y, R* and R’ are as defined herein,
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0: )PY NN,PG O X O (hh) ~-(R5)p or pharmaceutically
acceptabl e salts thereof, W 2007/023110

wEOn/aPAd6/ 065329 40 wherein: p is from O tPCHEPDNE065329

of Xand Yis Nand the other is CH or X and Y are
both N, Wis O, NRf, or a bond wherein Rf is hydrogen,

| .
g&tgép(}&@aa?d Peragéf(?.gﬁ) IEQ?C%)%]D] 5, Clloglg,’rz lp?oxﬂﬁ@fh%%&n‘f)%und of formula
o8 _7cycl oal kyl - G 4a| kyl, C3_7cycl oaI kenyl ,

C3. 7cycl oal kenyl - O . 4al kyI hal o- O _6al kyI hal o

RSPRS00 120 o

aryl sul fonyl - _6al kyl ,rlaryl, amyl - CI 6a| kyl, aryl -
. 6al kyl oxy, hetergaryl, helt roaryl d _6al kyl,

d _6al kyl sul fonam Cl Cl 6al k 10

oxycar bonyl am no- al
G _6al koxycar bon ,OCI . 6al koxyam nocar bonyl - (dd)

d . 6al kyl , am nocar bonyl - C | kyl,
d _6al kyl ami nocar bonyl - O 64§ REpar boxy- d . 6al kyl,
p

het erocycl yl, heterocyclyl al d
A _6al kyl car bonyl A _6al kyl, heterocyclyl- d.6al kyl,

Wm%&%gm&fgﬁb% Sﬂfj%ﬂk%&?fmyno d _6al kyl ,
@hea: koxy- G 6a| kyl, or heteroaryl-d _6al kyl, 15 R4

g %/ [lggbetla hydr oxyal kyl , al koxyal kyl or
| kyl'sul fonylal kyl; and R5 is halo, alkyl, alkoxy,

hiad olaX kyd meaodltlk@o@aem Gty and anidny zebbit N; enbodi nment s
fo roul an i f . or I )
fL BTN of foh EUith RY nARGIN Bl o UprhREAML B0l of
R§ hl&y@f aboh Csamloﬁkyl €; (szlycBalkbdyC] a3, 'ﬂgycychalldcyyl Cs.scycloalkenyl-

C3 %9%@%% W%]ﬁz"lalﬁlh%( k)?]7cc% aﬁ%rf: hy(%lé) ?e/ %falk%laﬁ:bsa%lsulfonyl—

C3 '(hyﬂ:lkjdaCk@allkylshlfah}d})Cy-(,ﬂkxlﬁearlylsy]lf()nyl Cyealkyl, aryl, aryl-Cy_salkyl, aryl-

82 !@4},18 ﬁngtﬁy'aﬁ:'%—h erloér)y gy G RSlpioRmigy gl Craallc
ar y ony@rlaiﬂfwimmhfﬁle;aldmll; h- 6a]ltwd_.yelrbxa’r}dﬂ(k y:h]kyl C1.salkoxyaminocarbonyl-

| f
CI 6’(16!@4 >3 ng)g%g]f) a%‘l%l éqéypgéﬁ%k))ilammocarbonyl Ci.ealkyl, carboxy-
d Ghlsiﬂhydyhmelbquvﬁ -Heter6aickddlkyl @ . saliykakynyl-Ci_salkyl, heterocyclyl-

G iRy Recaram & AL Cebaby N G ymine-

het @lgaﬂml ¢l GaHdmyéh@aiy;dl (yd }&itémhryl Cyealkyl,

| kyl car 6 het I 5
8‘ ST R PR bR Ny AR RN e
RE Clis 166b, ki yh mikoay,Haldaidyk hhaloalMphy off ey@ho.6al kyl -
am no G _6al kyl, or heteroaryl-C _6alkyl. In certain

off rmJIa dd I , formula if or
an r'ﬁe(hrhaﬁsopprow fS %FOIEPO (6] fgyml?la%ﬁ

4 a
] ™w "

(R), H

SN zN\

YO N™ PG
@\ Jl\ 7
0~ ~X~ "0 (hh)

or pharmaceutically acceptable salts thereof,



10

15

20

25

30

is halo, Wis a bond, X and Y are N, R4 is hydrogen,
and Ra is Cl.6al kyl, C3.7cycloal kyl - d . 4al kyl,

whyarrox1Cl _6al kyl, C _6al kyl sul fonyl C _6al kyl PCT/EP2006/065329

A _6al kyl sul fanyl -C _6al ky4¢ aryl 30

sul fonyl -d _6al kyl , heterocyclyl, heteroaryl-C _6al kyl
8,[1 ﬁ{er ocyclyl-d 6alkyl. In certain enbodi nents of
ormul'a dd, formula ee, fornula if or formula hh, pis

1} onsiiomFQBtMis hal o, Wis a bond, X and Y are N, R4 is

SRR PR A Bt

F\CTﬁﬂpzNR%b@@EeQ@whdmlﬂ R 1sbyctragem, elirplodi ampentesting group;

r la ee, formula if or formula hh, pis
Iié '{szi‘m tmit;gl[(ﬂ{? Wis a bond, X and Y are N, R4 is

Ry dioGedqalkyh fY. 7¢§alqa&ym;.6(afbloyﬂ<$l:|€f.mﬂ§yﬂ,@7g}©hialig¢hyl, Chrcycloalkenyl-
' ' f , , ~f
oy RIS o (LML 5 By LA

bond;:. sa{kﬂnﬁl liaytselid yl-i4. shlkylhgrdlsw@fﬁwl CGadkRaaryk aryl-Ci_galkyl, aryl-

het e
e oL S B B, VB .
pi p @my@rlmdylamlnodérsalkyln Cegdlicuilymbmrylﬁl sdlByln@].a@lkddyaminocarbonyl-

T gr h®d1 ﬁke]vemm%r mt%orﬁ%} é%gﬁ(ﬁf %Ymﬂ(y?arwn’oﬁ%boli\/lhy&aﬂiél’ cargoxy—

and (Raalkgl, ]hmerebymaﬂ,dieydros}elymﬂt}dgdjlfsaldmhcarbonyl Cyealkyl, heterocyclyl—
tetra 4- dr o- t vl .
1elrdl %ﬂ:(l%lo ?E%@aﬁ‘y N%a&%@ﬁﬁlgl Oﬁ%g'r’an 3’(11¥(]Ijl’_6alkylamln0_
1 1-isalky; ﬁeeaﬂmmfﬂlkﬂmirl ldsaér6ﬁryt K eqdigyi.an- 4- yI
r 0 n-
pés:jh)%f( {Rech RN, Aot b BTSN 4 Yor 1 ai

R ot e rafksy1, Qikoﬁ(p,rhﬂdaﬂiyﬁdhalohﬂmmablacyaﬂo formula if or
formula hh, pis 1 or 2, RS is halo, Wis a bond, X

ﬂ‘p%rt!m &SP%R@‘LS OE f(m[n iEY g? qurn?g?lgl ege%orlrgula {f or formulahh,pis1or 2, R’

er oar
tsetammsyal bo@id, KahklyﬂaraN;i isitadof gyil a0 | 1€a$ Rydalkyl, T3 7cycloalkyl,

E514 PSR Sl AR oG5 S LT e
ak Gsyblpa]Wdi, hy(hobpﬁdga]lt%tl (I:ﬁga]ﬂi)’](ﬂlﬂlﬁgQ’tCl salkgll Easa]]sylsulfanyl Cyealkyl,
%ryisg f?n rly(lr‘l G%IkelT %’ﬁryﬁk ?eioar%% ﬁg}groa%ﬁlfyl 1fal§]ylsulfonam1dyl—
Eﬁ-gﬂl{;ld),lclgﬁﬂio?jcarb@rlwmmd fﬁll @ék}ltlﬁﬁil_n;ammmwf € gﬁ;kyl Ci.¢alkoxy-

or mu ) 0] a.ee or a4l r il a IS
PRt O AR B AL O T Bamdicl i
byrtdong€nsallandetiaodyslyh atermgyiglhkit G clayldaybors@iCeedlled, heterocyclyl-
o yr§1°¢ 1(1)%0 RREY u@@%' Gy silkplarginy G gtk N.N-di-C galkyl-

anhmﬂCmﬂt}&o@ﬂlefemaﬂjdL@lddmylforrmla ee, formula if or
formula hh, pis 1 or 2, RS is halo, Wis a bond, X

ﬁe%eétrabnc%/r%P '\Cl}lmé}ltSé)a If%XT 19 g?,gg]inglglg egﬁf%rinrﬁula ff or formulahh, pis1 or 2, R’

mhatoo W m arbofﬁdyKnmd nyam N, B tsdlygoireon tanid djF e - @ikyl, Iﬁabdiwlo,alkyl—
-1 et * t ni

A GATITE G PR R IR RO BB g e, -

mﬂfdn@h@h_sa{li%ﬂ rlmtelmhynl-yE hylermir yiyT, qalkgl or heterocyclyl-C; ealkyl.

(1, 1- di oxo-tetrahydro- 1l anbda*6*-t hi ophen-3-yl - 25

ﬂP&eI?%gn embodiments of formula dd, formula ee, formula ff or formula hh,pis1 or 2, R’
is halo, Wisa bond, Xand Yare N, R*is hydrogen, and R* is Cy_alkyl, C;.7cycloalkyl, or
Ci.ealkylsulfonyl-C;_salkyl.
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In certain enbodi nents of fornula dd, fornula ee,
formula if or formula hh, pis 1 or 2, R5 is halo, W

w0 s00a/0bxam@l, X and Y are N,, R4 is hydrogen, aneiCTREP1086/065329

cycl ohexyl or cyclopentyl 4substituted with
C _6al kyl sul fonyl . WD 2007/ 023110 PCT/ EP2006/ 065329

ﬁ‘&e:;rﬁ C&Irl @dlﬂle or m‘fj(} ﬂ‘ﬁﬂ%ﬁd q{)ﬁ{ll?l%%ylfgl‘f%ﬁgf qufg[llll]hl?lfl ffi &13 lor2,R’

ssrhdIOYWérw INHdV\XIané( drohdR’ M}d@gay,chndgb ns Caaatkymalfmyl Crealkyl.
2- met hanesul fonyl -cyclo- pentyl. In certain

FLRGANTER SRl AT EORMIE RIS oo, FR1 002,

yyhdkoo 8 5,2 bomd, Ranil & dre SpRopyllydengen sold Ry het¢mcxré3r1 sel¢ated from

Eggg \ ) . i f .
X n_g(?rgﬁﬂ%ﬁyl {etrfaﬂ%dwih"i‘%ﬁg%)fl qléts?}f'{%ﬁf(ﬁﬁro\g\;?ﬂg’fgﬁﬁgﬁgn@&ﬂ

and Yare N, R4 is hydrogen, and Ra is

n mtaﬁamb,@dlmmsmf [forn‘gﬂhslql -fognmlmee formula ff or formula hh, pis 1 or 2, R’

%’hqﬁ)t RSNt of@é dq{te{?é( N is ,Séﬁldf@né’llleta{)gﬁy)ll selected from
N SRR

3- nethanesul :
Birxbydrapeanid yingetralzydrgttthy@mob 1,1-dioxo-hexahydro-1lambda*6*-thio-

e .
FushoEReE AR TR Ml Y 1B Lt
d)lﬁmﬂ)da’f‘ﬁﬂthl@djenﬁoylnmpwcb@-4 flendltagciyl-pwerifiprfayl.a hh, p

is 1 or 2, R is halo, Wis a bond, X and Yare N, R4
%elﬂ?éﬂ{ QE6MinRAL o@gor{bhgﬂgdﬁ'%ﬁﬁ‘ﬂ?%?lfBWBTﬂor'@ﬁﬁMB hh, P is1or2, R’

In certain nts o for
@éla o, 8 il bonidf Xand figirend. B isthydipges, anddy’ ishet@paryt€) lszéky selected

ﬁ@hlotetr%ld)lysl @ngﬂigfjand%n ﬁf} ﬁlk% R4 i s hydrogen, and

anesu met hyl -ethyl. In
certai n enbodi ments of fornula dd, formula ee, fornmula
Irf cogyairt rp pediments of formla défopmulpse, fpemyafigr fgypmwlazh, pis 1 or 2, R’

R%ﬂ) Xan@Ngar 8y I o B¥hd, R mﬁ%ﬁﬂ%@ﬁ"anﬁrﬁj 1ﬁ§etér%arg}C1 6a]ky selected

met anesulfon [-1-

éﬁﬁbb‘ﬁt@@?ﬁlé’r t@framir?mlteéhﬁd @nd fldfl‘#hvlaZ ¥b2 3 t@lﬂmlf?aylrerthjdr
formula hh, pis 1 or 2, RS is halo, Wis a bond, X

ﬁﬂ&rt\ﬁlrﬁ&ﬁbéﬁlm%ﬂts'o? VAN A8 TorRd cB8oirSulh SQRIORYh1a hﬂhﬁ is1or2, R’
invention al so provides a,nethod for maki ng a conmpound

wthajoo Wrifiaband; X and & are NoR{ R h)\/ﬁ’rqgmmdﬂs@hq@roeyc}qlﬂlmkyl selected
WORY Hirfolidin-Cy_galkyl and tetrahydrothiophen-Calkyl.

In certain embodiments of formula dd, formula ee, formula ff or formula hh, pis 1 or 2, R’
is halo, W isa bond, X and Yare N, R* is hydrogen, and R* is heterocyclyl-Cy_galkyl selected
from pyrrolidin-2-ylmethyl, tetrahydro-thiophen-2-ylmethyl, 1,1-dioxo-tetrahydro-
1lambda*6*-thiophen-2-ylmethyl, 1-methanesulfonyl-pyrrolidin-2-ylmethyl, 1-methoxy-
carbonyl-pyrrolidin-2-ylmethyl and (1,1-dioxo-tetrahydro-1lambda*6*-thiophen-3-yl-
methyl.

In certain embodiments of formula dd, formula ee, formula ff or formula hh, pis 1 or 2, R’
is halo, W isa bond, X and Y are N,, R* is hydrogen, and R* is cyclohexyl or cyclopentyl
substituted with Cj_salkylsulfonyl.
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25 pis fromO to 4; one of X and Y is N and the other
is CH or Xand Y are both NN Wis 0, NRf, or a bond

wob@reeiif i s hydrogen, al kyl or a protecti ngpQr/BRPN6/065329

WD 2007/ 023110 PCT/ EP2006/ 8865329 43 Ra is Cl_6al kyl,
C3_7cycl oal kyl, C3_7cycl oal kyl -d _4al kyl ,

ﬁ??%&écérg%(ﬁﬁ‘ﬁ%x siof F&mﬁ%ﬁé’ r{ﬁ(ﬁg¥ﬁ f?&ulé?ﬂ $Mbrmula hh,pis1or2, R’

twyhatoo )X)ﬁ-n@lY 8a INqW is OranglaRk y;lks/dtcfggm,yind Rllis Baidtlydnesulfonyl-cyclo-
% gal kyl sul fanyl -d _6al kyl, aryl sul fonyl -d _6al kyl ,

, aryl-d _6al kyl, aryl- d.6al kyl oxy, heteroar yI
het eroaryl -d _6al kyl, C _6al kyl sul f onam dyI Cl. 6al kyl ,
mC@airkergb@kma‘rsmﬁfgrhmh dd} f@melaleypl is 1 or 2, R’ is halo, Wlsabond X

Ga-23tds0esRARRKL: GhaBelsidyeo ) PR am nocarbony! -

arbony
d _6al kyI am nocar bonyl - _6al kyl , carboxy- d . 6al kyl,
hetteétagngz@bgdlmeh@t()éf@@ydm 9@' gfptqwla ee, formula f or formula h p is1or2, R

{haRAMCY G GalnEOthF\f? &p@ F{k s’hghﬁ}ﬁg%ﬁ %“nﬁ%ﬁiz [n%ha%%kd%nyl 1-methyl-

am no-
pthyl, a1m@ﬁa_@11 yheihyb 3- I@bth@gq:skgfpnyl—propyl 3- methanesulfonyl 1-methyl-

&opgﬁ‘gl?ﬁé}{aﬂsgﬁ@ﬁlﬂ mf% -pfom Q%He*nl?%lfogi? theth %R or 1-

ydr ogen, oxya oxya
mel&gﬂmgmlﬁ)omfm)ﬂjﬂmpﬂ R5 is halo, alkyl, alkoxy,
hal oal kyl , hal oal koxy or cyano; R is Cl.6al kyl; and

E Cél‘lsdlIgbl’nﬁ?HlK%h%rb% forhfifa H@tfbﬁgulﬁggqlil‘rﬁﬁlﬂgf({rqgﬁﬁﬁlﬂ ﬂhaﬁ) islor2,R

formul a nn:
W is5 bond, Kyl Yourg K. BY isprydingeri andiSis 2 methanesulfonyl- 1-methyl-
91tect|ng group and p, W X, Y, R4, R5, Rand R are
as defined herein, wth an acid, to provide the

conpound of for rrul a 00. In certain enbodi nents of
Freecrigin erabodimen isg! Horaurpddriorolatefaimya for fpmeuladhep is 1 or 2, R’

{@ﬁélobw is arHJnlduﬁraﬁéqeiréN RE{GrydAfdeh MnQGEL & B)-2-methanesulfonyl-1-
mbodi nents of method for making a conpound of formula

w,thﬁﬁ@lﬂret hod further conprises reacting a conpound
of formula mm RAWN -R-SO2 R ~R5) P\ C

In certain embodiments of formula dd, formula ee, formula ff or formula hh, pis 1 or 2, R’
is halo, Wisa bond, Xand Yare N, R*is hydrogen, and R"is (S)-2-methanesulfonyl-1-
methyl-ethyl.

In certain embodiments of formula dd, formula ee, formula ff or formula hh, pis 1 or 2, R’

ishalo, W isa bond, X and Yare N, R* is hydrogen, and R* is isopropyl.

The invention also provides a method for making a compound of formula 0o;

(RD), W H—R'-SOZ-R
Y« | \N (00)
OJ%X N'
H

wherein:

p isfrom Oto4;

one of X and Yis N and the other is CH, or X and Y are both N;

W is O, NR', or a bond wherein R"is hydrogen, alkyl or a protecting group;
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0O X0 (mMm ~-(R5)p whereinp, W X Y, R4, R5 R and
R are as defined herein, WO 2007/023110

wEOn/aPAd6/ 065329 44 with a protected hydr azP@EEP{006/065329

the formula HZN-NH- PG to pBovi de the conpound of
formula nn. The protecting group may be BOC. In

For 5 LB By O TR L EH AR BRI Sy

comﬁbuaﬂiylolﬁaléé}lmlkd kllo-Cs’ 7C}R10a&ymmoxﬂclwkyll{?raﬂiy&uﬁonyl—

S, T RN R P it 56458 R
t o [fheslkyexy, hetcommyl ohatetoarfyl- Cozaik&la(?wmkymhﬁormmmYlCm@lkyl C1 salk-

t ai .
<0 TS 2uh ET GOL AR e B gnons.
oo G hdkptearhmg carbOn ¥1u(F it chldayl, @mikylmmooarbdmw&g;alayl carboxy-

u I
CoMMIR BT b SRy 0 b
ar e galdgf amingh- @EdaﬁthN Ca sqplcydarn the- &Ihﬁlktyb Mo udielCighlkylamino-
forraj klkC Iﬂ(% 0 délﬁ ln(grmé/ Qre d out with
drdg eny pEfo X%I per 15 I1

cyert ain
H osjlnymoges bﬁdrnataﬂqyu aﬂ@myaih;ﬂlongkylsmlmqytmllqdi of formul a

o i 3oy} MDA RG1 10 @ compount

R is Cyiealkyl; and
R’ is Cy¢alkylene,

the method comprising reacting a Compound of formula nn:

/R SO -R

(nn)
&N

wherein PG is a protecting group and p, W, X, Y, R4, RS, R and R' are as defined herein,

with an acid, to provide the compound of formula oo.

In certain embodiments of method for making a compound of formula o0, the acid may be

trifluoroacetic acid.

In certain embodiments of method for making a compound of formula oo, the method

further comprises reacting a compound of formula mm:

R\ ~R-SO,-R

(mm)
F

wherein p, W, X, Y, R4, R5, R and R' are as defined herein,
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~O0 01 R5)P (bb) WO 2007/023110 PCT/ EP2006/ 065329 45
wherein p, W X, Y, R4 and R5 are as defined herein,

waowdoiozsiehl ori ne agent, foll owed by an am ne oPCT/EB2006/065329

formula RS-R -NH2, to provide the conpound of
formula jj. The chlorine agent maybe thionyl chloride.

R L sUEREY B e PR AT ERRBREPE Reprl W i PHiund of
for(nR%) . Blre plotactiag gwupaady e B@Cept abl e sal ts t hereof
wherein: pis fromO to 4; one of X and Y is N and

R G i A A1 O b it . o

prrdtee compyysegregpng Reompo@id @abkyhla k€3 7cyc| oal kyl ,
C3_7cycl oal kyl -d _4al kyl,, C3_7cycl oaI kenyl ,

C3. 7cycl oal kenyl - O . 4aﬁ\kwl Hm]a% R 6al kyI hal o
-C3_7cycl oal kyl, hy@h )rgxy- _6 I kyI d . 6al kyI sul fonyl -
a . 6al kyl, d 6a| Kysul fyanyy= O_6a| kyl ,

aryl sul fonyl - G |, Jar aryl-d _6al kyl, aryl -

d . 6al kyl oxy, hete oary1 , Xhet@roaryl -d _6al kyI (kk)
a _6al kyl sul f onam dyl C1. 6al d , 6al k 15

oxycar bonyl ani no- d _6al kyl , (R° )o

A _6al koxycar bonyl - d _6al kyl | . 6al koxyam nocar bonyl -

d . 6al kyl, ani nocarbonyl d 6a| kyI
eheGal mwam YR aRb Brayid- R’Jareﬁfaldlcijnqd lmaciboxy- O . 6al kyl

r I t
U SR b LRSI b o ey o g s
aomplose@hlg@a] dh)lf(br;de[\l- Cl _6al kyl am no-C _6a| kyl ,
N, N-di - d _6al kyl am no- d . 6al kyl

ﬂseegf}g'}(égg%%ﬁwﬁ lrolg%egll(ﬁd;/ ﬁop ﬁ{aﬂ %)a(ar%}nuﬂung%lf @ﬁnulggo e method

airiher samposey oaldikam g a C<R6p(p1mdheﬂformlalh Bgyl al koxy,

hal oal kyl , hal oal koxy or, cyano; R is al kyl; and R is
al kyl ene. The inventiof ajsoyprBv¥es conpounds of the
formula nn WO 2007/ (3110 | PCT| EP2006/ 065329

YOS O
A~
o X §il
(R),
wherein p, W, X, Y, R4, R5, R and R' are as defined herein,
to provide the compound of formula kk. The oxidizing may be carried out with hydrogen

peroxide or peracid.

In certain embodiments of method for making a compound of formula oo, the method

further comprises reacting a compound of formula bb:

s W  OH
(R,
YOO O
489
®) X O

f %Rf’)p (bb)
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46 RAWHNR -SO2-R (R5)P H 1 \ NNPG O X O (nn) /
(R5) P or pharmaceutically acceptable salts thereof,

wob@reeiiiop is fromO to 4; 5 one of X and Y i BCIMER20d6/065329

the other is CH or X and ¥sare both N, Wis 0, NRf,
or a bond wherein Rf is hydrogen, alkyl or a

Bl PO R O R RPETh 02 V8 kot

@8h achbiroalageriylo]lo@ad Ty yichoalekod lyd forr@hlazl%tSkR/JrNHz, to provide the

E&ﬁ?oxy@@‘%]ﬁy}qﬁ% ﬁgﬁﬁgx én?ﬂ gnylthlfayl(ﬁh loéa kyl ,

d 6al kyl sul fanyl -C _6al kyI aryl sul fonyl -d _6al kyI ,
Zhg inveriion algl peaideytompeyrids Of:theéatrmylladxky, het eroaryl ,
heteroaryl - _6al kyl, d, _6al kyl sul f onam dyl C1. 6al kyl ,
G . 6al k- oxycar bonyl ani bWCI BR%Q R

A _6al koxycar bonyl - @ ) 6al kyl , | O . 6al koxyam nocar bonyl -
C . 6al kyl , ani noga nyIY aickyl ,
a _6al kyl ani noca I-d_g kyI carboxy d . 6al kyl,

het erocycl yl , het erocyel yWaI , (kk)
A _6al kyl car bonyl - G _6al kyl , erocyclyl- 15

C _6al kyl, anmino-d _6al kyl, (R),

N-Cl _6al kyI ami no-d _6al kyl, N-R-di-C _6al kyl ani no-

d .6al kyl, O _6al koxy-d _6a| kyl , or
hEplmTUHDt;litiCﬂﬂ)/_Eﬁla¢ﬂ¢§'b1¢ sdR4 theedfydr ogen, hydroxyal kyl ,
%E]% xyal kyl or alkylsul fonylalkyl; R5 is halo, alkyl,
oxy, hal oal kyl, hal oal koxy or cyano; R is alkyl;
pnd is 20mR toids al kyl ene. The invention al so pr ovi des

SRRy NI o 3 BB T
Phain@clBt ocabbyd abeept Riib bydagdrs alkhlerreqfrotecting group;

R* is Cygalkyl, Cs.7cycloalkyl, Cs reycloalkyl-Cy_salkyl, Cs.7cycloalkenyl, Cs seycloalkenyl-
Ci.4alkyl, halo-Cy.salkyl, halo-Cs scycloalkyl, hydroxy-Ci_salkyl, Ci_salkylsulfonyl-
Ci.ealkyl, Cy.ealkylsulfanyl-C,_salkyl, arylsulfonyl-Cy_salkyl, aryl, aryl-C,_ealkyl, aryl-
Ci.ealkyloxy, heteroaryl, heteroaryl-Ci_salkyl, Ci.galkylsulfonamidylCy_salkyl, C; salk-
oxycarbonylamino-Cy_salkyl, C;.salkoxycarbonyl-Cy_salkyl, C;.¢alkoxyaminocarbonyl-
Ci.ealkyl, aminocarbonyl-C;_salkyl, C;_salkylaminocarbonyl-C;.¢alkyl, carboxy-
Ci.ealkyl, heterocyclyl, heterocyclylalkyl, Cygalkylcarbonyl-C;_ealkyl, heterocyclyl-
Ci.ealkyl, amino-Cj_ealkyl, N-C;_salkylamino-C;_salkyl, N,N-di-C;_salkylamino-
Ci.ealkyl, C;.ealkoxy-Ci.ealkyl, or heteroaryl-Cy.salkyl,

is hydrogen, hydroxyalkyl, alkoxyalkyl or alkylsulfonylalkyl;

;Uu\ ;U-p

is halo, alkyl, alkoxy, haloalkyl, haloalkoxy or cyano;
R isalkyl; and
R’ isalkylene.

The invention also provides compounds of the formula nn
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wherei n: WO 2007/ 023110 PCT/ EP2006/ 065329 47 p is
fromO to 4; one of Xand Yis N and the other is CH,

worooxoando Y are both NN Wis 0, NRf, or a bondr@hEPm061065329

Rf is hydrogen, alkyl or ad4protecting group; Ra is
Cl_6al kyl, C3_7cycl oal kyl, C3_7cycl oal kyl -d _4al kyl ,
C3_7cycl oal kenyl, C3_7cycl oal kenyl - 5 O _4al kyl,

hal 0- O _6al kyl, hal o - C3>fcyjgloBFQR

hydr oxy- d _6al kyl , ),6al Kyl sl fo“yl - d. 6al kyl,
6alyy aryt’stptzonyl - A _6al kyl
agdli L Q. 6al kyl oxy, heteroaryl,

A _6al kyl sul fanylsA
@ _&al Kyl sul f onam dyl C1. 6al kyl ,  (nn)

aryl, aryl-d _6al
het eroaryl - Cl _6al

Cl. 6al k- oxycar bonyl am no-Cl I%I ,
G _6al koxycar bonyl - _6al kyl (Real koxyani nocar bony! -
d . 6al kyl, am nocar bonyl -C kyl ,

C _6al kyl am nocar bonyl -d _6al kyl, carboxy 10
@ pleainkaydutichibt ®cemytde ydlts thereet ocycl yl al kyl
Ghelal.kyl carbonyl -d _6al kyl, heterocyclyl- . 6al kyl,
amno-d _6al kyl, N C _6al kyl am no-C _6al kyl,
P, Nadirer@lO 6&; kyl am no- O . 6al kyl
k - L kyl , or t rW - kyl, R4 is
Do SR B A e PRGN igheio
W kyd OUNRboy b Abkd WhereRBRishjrabgen, alkiiydr,a rbieobiyg group;
Bél ci)al k]1y0I dc iplal oo%l koxy or cyano; 15 Ris alkyl; and R
'S aﬁzklfl SHENE EYYRer t ai n enbodi ments of for mul aaj ,
Rbr nuCasalidy], Gs aeyloabyis -dyoloattlyaCnraliof, Giecyridatkend, Cs mycloalkenyl-

R G MG R SR R s RS P e o slalffony
20 R, Y o B LS okl 01 oop g s Ar Sy el ety e
cuch i RP Y SSspdsf gl B e P e RIS TR i, .

C - Cagdakydnylaanido @ r.alkpl €F eulladxlyyarbbnyCAalski)1, CMatkioayddinocarbonyl-
cont.ai a heteroaryl .mjety, and where Ra.i

et &r6aRy B RO RS By Er SRy gl carboxy-
het & Qalkyill heterycadyl ghckdrueychitallsyl }C rprliplea®ddn yieBoaikel, heterocyclyl-
hetero | that_conpt ai ne or t e at. .
ol Steaih bR AR E TR har el N S aatistamino-
e. gC1Gﬁlhylaﬁy&aﬂioiﬁ(lllaalkylyd)r lfbjefrbﬁxiyyb,l_saiﬂfgﬂ,dazol y| ,

yrazol yl . oxazol t hi azol vyl ridin r
B‘;{/r ilﬁﬁﬂ’fd%%e,n’ Ox%hi’yla aBﬁpé}’a@]ﬁﬁBF ﬁ&?lﬁ?lgmal,]ky?’hi enyl or
Ry iighaky,lalkyWatkory,Rdildatkyh @alkak Kyt ¢yasetch het er oal kyl
gay .b tiydr oxyal kyl, am noal kyl or al kyl -

ul f‘%ﬁ]ﬂ 21yl . Pharmaceutically acceptable acid
RUdiid dlkylersal ts of the conpounds of Fornmula | include

30 salts derived frominorganic acids such as

lﬁ{g {n%grl?tlioonr 1S5 pr%lvfdﬁals &om ohuonsdlcs) I%?{ﬂecfbmsﬁﬂlagju ric, hydro-

5 R4\W RS R
(R),
YO O
. ﬁf
o7 X9 @)

(R,

or pharmaceutically acceptable salts thereof,

wherein:



brom c, hydriodic, phosphorous, and the |ike, as well
as the salts derived fromorganic acids, such as

wa@bdeophzdiie nono- and di carboxylic acids, PCT/EP2006/065329
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30

phenyl - substi tuted al kanoi @7aci ds, WO 2007/ 023110
PCT/ EP2006/ 065329 48 hydroxy al kanoi ¢ aci ds,
| kanedi,qj & 4aci ds, aromatic acids, aliphatic and
romatic sulfonic acids, etc. Such salts thus include
sug¢ dlaX end ¥ys Wswll filat @hetbis S, aXeands\iukibbdh Nbi sul fi t e,

o hy ol oy R BB BerclIRAOK A G BRORA Wi rocting ropp:
Bh! ay Cdelkyb Cem}dbaﬂdybﬁlsd@ploa@k @t a]kypr(bpq:)@hatkenyl Cs.scycloalkenyl-

t
CSPOn Ak ARG By o Bl B ORS B, € aottons
mandalsaliy, Cb@ﬂwtsatfmylﬂﬂsdkyi arlentfoal-€.catkylharybenkGatakyl, aryl-

d t )
SRRSO CORPETEEM IR .
mal eay@rbdanytanriad«;- sﬂllkylh@n@kdxs’mnmr@,l Gapakylh€; daidogyaminocarbonyl-

Al - I f
830, TR BRSBTS S, B
(se& . calky, het&ecgﬂayl,dteteibcycly]]allqd),fCngh]éky]nuﬂDenlylr(Eladalkyl heterocyclyl—

SC' t%ﬁ éﬁg 11319m717no 1 %\?b ﬁahgyl ﬁoaé%s%g(yg% f\ll c?lrbal é/,?fkal%mmo—

4si¢"Co Rds CA y “cont
t h e (Ilrsaikylb@s&alkoﬁcw(}neaﬂ(ylhoralmmbﬁnyb Cemlkyhm unt of the

esi.red acid t aIt vent i onal
Ren et B PRk Aok ol s Pl R ufiled "oy
BONtisletlo raqul hatkos | Haldatktyinhalobfxoay biayanand i sol ati ng
he.fr ase in the conventional nmanner. The free
asésafng’ﬁhas differ fromtheir respective salt forns
Romesdilglerien certain physical properties such as
solubility in polar 15 solvents, but otherw se the

R iR ecHHl[ ﬁ%'o?? rrhd }]W‘Sh{lu ASRA LS & n({?mtu?asﬁn bPformula oo,

p Fposes Fagly by Rgapk e rese

p b & is hakadlvfmsadbmnb XowintdhY améJ asd) ﬁs lofirdgee.
i nvention are shown belowin Table 1. TABLE 1 # Nane

E@%Q@% Mmoo wiers any o R RG B RRRERY R B RE R R

BE W' or R hIK3! @@ndaing sopkyd pydietaniuale alRyl is preferably lower alkyl ie.

[E @@E@”@ﬁﬁ%{ﬁﬁ%ﬁbﬁ y?ia%ﬂl 255. 4-256.2 pyrazol o |

3,4-d] . pyrimdin-3-yl] -am de 3 Cycl opentanecarboxylic
Wit Rbeqmaing mb¢tor0|ahé MoXsLy.-abkWIRROR 1is Apteroaryl py canrteine afheteroaryl

f’hmeég]sg&{gét%] g};{l‘ F%X?r{)lg]ap gﬁﬁ}oggfnﬁf&e‘fﬁﬂ%@%@@%&%ﬂﬂ that contains

pye aiziglochefter8atdmg]selpsted fronhi @-1S-apil B. Hetdrdaybmay include, e.g., furanyl,

%%YSB%@P? it ?%&%1 %ﬁ%xqgld yazolyl, thiazolyl. pyridinyl or pyrimdinyl, and

more preferably furanyl, thienyl or pyridinyl.

Where R* is heteroalkyl, such heteroalkyl may be hydroxyalkyl, aminoalkyl or alkyl-
sulfonylalkyl.

Pharmaceutically acceptable acid addition salts of the compounds of Formula I include
salts derived from inorganic acids such as hydrochloric, nitric, phosphoric, sulfuric, hydro-
bromic, hydriodic, phosphorous, and the like, as well as the salts derived from organic

acids, such as aliphatic mono- and dicarboxylic acids, phenyl-substituted alkanoic acids,
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pyrazolo [ 3,4-d] pyrimdin-3-yl] -amde 6
2-Chl oro-N-[6-(2, 4-di fl uor o- phenoxy) - 1H pyrazol o[ 3, 4-d

W 2001043156 195. 6 pyrim din-3-yl] -benzam de 7 PCT/EP2006/065329

Cycl opent anecar boxyl i ¢ aci d8[ 6- (2-fl uor o- phenoxy) - 1H
162. 0-163. 7 WO 2007/ 023110 PCT/ EP2006/ 065329 49

ﬁ%{ g@@g%[% ?(11%46 ?I%XIE) ('l;gﬁg %1(3%153 Tﬁ p%}lrcgdmdlg%[‘ ?h%lc (ﬂnd aromatdc sulfonic

acids, e124 Buch 49 thus ipdlide Blintet poryuelbenbonitde, sdlfite, bisulfite, nitrate,

D42, A PSR ROGRE it B AR SN OA A YA Bhrophos.

gh{te-chyridle Dpromide, do ithe o3tk - frbp oy nigzaipofl 8¢ Adsajupyraiend dilate,
glg?o' age ?ucg n%ge%@oer éi%gﬁatagtg%hlarzﬁé Qﬁ‘%{léa% qgall(feﬁ?er Bgﬁ%la{e chloro-

Der{z6 at(eZmét—thbkhmfo dphieolgenyd atd iihplyalde dleopedultbinpier iokaatiesulfonate,
- 6-. n i .

&%@rlaz:gtgtf B?r?%;ulggtg%p ea%e%% ia?t?ﬁ_g Ehétgg'@%&ﬁ@“ig &]nd the hke .Also con-
tenfplatd@ BreBall SEY. aﬁnny ladids Sichras fufgirotoaret thy Ihkbwntgm:(dmtﬁ‘l 3
galic‘él.}rogatfd%e(s é g Dy r%cla Iatha 05 Qyp)ﬁ%%x%%{géi rtsrt 1?:7[7,0 (EO? ’1—4199.]

Et hanesul fonic acid

TBe é@d 4ddilibn sdtsof Mﬁyﬁ)ﬁmbﬂp@sandﬂe@rem 9 @2Gaceng the free base

@f% with 9 ut%X{eh nrft 0f¥llle] de&@gﬂ Qc?d flo produce the salt in the conventional
ope n ahec a

{rﬁn(l@r Ahatiffeke lbase(fopn ealybe;r.dgélmng'tbd by 2@ftaetin2(Be Salt form with a base and

g'?io_{agli{% %?e%e%il%Feulgﬁ%g %3 e%h%t)l(m}a‘ijmnger?/ a’l]zhgl OCF:‘?QI%: f816ms differ %rom their
rc-sﬁectizé) Eﬁ.lt]foﬁﬁﬁs@nevghaa: ar Gatmypl ysphlpeopaiinesuich caaS(ﬂui)ayt)n ig polar
VC‘(I]éS u g¢1FF\x§i§e§t£% ﬁaétﬁg\{l'(';/ejaqr?li\ﬁlenggol&ﬁxé‘isge%we%egg oelfgr €urposes of
&eépre@enplywermouhl n-3-yl] -am de 18
1- Met hanesul f onyl - pi peri di ne- 4-car boxylic acid
- 4-dj - l. -
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((1S,25)-2-methanesulfonyl-cyclopentyl)-amine

91 | N-{(R)-2-[6-(2,4-Difluoro-phenoxy)- 1H-pyrazolo[ 3,4-d]- 399
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103 | [6-(2,4-Difluoro-phenoxy)-1H-pyrazolo[3,4-d]pyrimidin-3-yl]- | 280.9-282.3
(1,1-dioxo-hexahydro-1lambda*6*-thiopyran-4-yl)-amine

104 | 3-[6-(2,4-Difluoro-phenoxy)- 1H-pyrazolo[ 3,4-d]pyrimidin-3- 349
ylamino]-butyramide

Representative compounds in accordance with one aspect of the invention are shown

below in Table 2.

TABLE 2

# | Name (Autonom™) MP/M+H
1 | 3-[3-(2-Chloro-phenyl)-6-(2,4-difluoro-phenoxy)- 1H-indazol-4- 93.3-94.6°C
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Vol unes 1-5 and Suppl enental s; and Organi ¢ Reacti ons,
Wley & Sons: New York, 1991, 10 Vol unmes 1-40. The

wo odo7ozdimg synthetic reaction schemes are ner eP@I/EP2006/065329

illustrative of sone nethédls by which the conpounds
of the present invention can be synthesized, and

aco—o\vint

Vet OuUST roch ‘_i "'_‘* As—to—these Syfit het+e—+eaction
schg}r(r)ég] Bg)m)ﬁgéelﬁ%lefand will be suggested to one

gki I3L[éd(%@hbfrephertyl)hér\n,nghﬂmdreq:rhedox}o ItHvén dzsled-os ufr E16.3-119°C
cont |nedlq n e§2%i|cation. The starting materijals
and "tHe T nb'e Pﬁedl at e of the synthetic reaction

3 chen@sClelaro-prenlyd -6-sH-alifbranthepoixy) f4- Edmiok pletasi-4-ed| 75.6-79.9°C
usi Ft n)\éeﬁﬁl onal . techni ques, including but not
| | &d° TH¢¥P4&t i on, distillation,

cryst allrzation, chromatography, and the Iike. Such
materials can be charact eri zed usi ng conventi onal

ans I N si cal nst a and r
CRrGRunapaats PRt ERESh o homgae Sy i eBooS EhRied in ne
tesieitivesgn thetieteactpimek Berady s‘hoazhand dogdtibt®belownder an
i nert atnosphere at at m)spheri C pressure at a reaction

t f f O b Ct b 150
T B e fahifiO A e e E P RB g e RO b ez are
pradihlele &lolny camoh eootad wepplent buchak Aadrmht(flltefmnal@u, oamtd @opgred by
t t t, 20 @) e specifi.c
HETREREnPHE v s e By G bTBg e e sdb e SRRl efrences sueh
ahBesenmehFiesel ORedgentSfop ngdnic SSathesie Wilks! 8 8on saNeweionk, L1991,

nd. W 4, R5
Qo R O st e o stsners. 108
H@uﬁﬁ\eSS Lhndr, §lp‘plen&i§rﬂﬂs ZlnBQ’ﬂ‘rgHNnc Reachbz%SﬁﬁEp& SonStNeleork 1991,

F@d\fvﬁﬁ}ﬁ; g@BOC 1y zmeNCHPﬂl%z
Wing gyhgiicicqqtion schagpss ape Mevely illugfagive of some
ﬁle&ﬁ)dé b¥ whidhAhe &I budds dNitie p\fe&nf indentidnAeanily s iRdsi%dd, M d various

modifications to these synthetic reaction schemes can be made and will be suggested to one

skilled in the art having referred to the disclosure contained in this Application.

The starting materials and the intermediates of the synthetic reaction schemes can be
isolated and purified if desired using conventional techniques, including but not limited to,
filtration, distillation, crystallization, chromatography, and the like. Such materials can be

characterized using conventional means, including physical constants and spectral data.

Unless specified to the contrary, the reactions described herein preferably are conducted
under an inert atmosphere at atmospheric pressure at a reaction temperature range of from
about -78°C to about 150°C, more preferably from about 0°C to about 125°C, and most

preferably and conveniently at about room (or ambient) temperature, e.g., about 20°C.

One of the specific methods for preparing pyrazolopyrimidine compounds of the inven-
tion is shown in Scheme A below, wherein Lis aleaving group and W, X, Y, R*, R’ and R*

are as defined herein.
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CISPRa Cl | IIRa 9 Step 5k NX5PLRa5 5NX O
(RRP NYNXO(R)PNYNiYHN h W~ 4 S=0 1R4 H\\

wo004/031R) Rai . O Ra R Ra SCHEME A In step 1 oPCBEPBN®065329

A, cyanophenolic conpound &6is chlorinated by reaction
wi th phos- phorous oxychloride or other chlorine
source to f orm conpound b Conmpound b is EHtreat ed

i, 4 h ydrazine ig ste to affor@egy
m/é %]\comapund ((E:P t?se\p 3,stéplae srulf thr Step?
on und ¢ pbg, oxi di egl, 0 T O Farshll f O \ﬁoﬂ mGPBA

t he pWe ence of base to W1F§| d aromatic ether coORpound
e. A cyclization reaction occurs in step 4 wherein
conpound e is treat eg Wi th trlfl uoroactetl ¢ aci#)
f okdcO Y. aro.an base s as N AR, T O
af forfl am \ﬁ/w?“d f. —ﬁn—]:@—sté ‘Sjgrrpf may

Y t h onyl lcHboride nd ¢ yir Lel d
compound W; or conpound f may beﬂﬂreaw Wi th
carbonyl cOngound i i e presence of a suitabl

B Jf\amx

reduci ng agent to formcd nd Li or co uné
be reacted with cartﬂo ic acid IDekto

conCpound 1, Compoyrds h, j andil as vveII af_corpoa
f, &iﬁw by ds of fcmrrmalolnarabprdan’ce VVIW
i i g. 1B Apot her ( \gor aring ds

sH6wn), which is® di'Yectly t}eat ed wi th pheno}, d |mo\(z/(RS)p
d

heY nventi%n is sh n_ych bel olw,J ere|
PG’\{l s & protebting group an WX, Y, , RS
ar ¢52%s dBfined herein. ™o 260 4/ 023110 =2
PCT/ BP2006/ 065329 57 O Cl | I Step Step 2 Step 3
YI DVF, | OH2NNH2 | N Protect I~ I N 1:1063 X OH X

SCHEMEAX M H 0 X P PG

In step 1 of Scheme A, cyanophenolic compound a is chlorinated by reaction with phos-
phorous oxychloride or other chlorine source to form compound b. Compound b is
treated with Boc-hydrazine in step 2 to afford cyano hydrazinyl compound c. In step 3, the
sulfanyl group on compound ¢ is oxidized to form a sulfonate (not shown), which is
directly treated with phenol d in the presence of base to yield aromatic ether compound e.
A cyclization reaction occurs in step 4 wherein compound ¢ is treated with trifluoroacetic
acid followed by an amine base such as tricthylamine, to afford amino compound f. In
step 5, compound f may be treated with sulfonyl chloride compound g to yield compound
h; or compound f may be treated with carbonyl compound i in the presence of a suitable
reducing agent to form compound ]; or compound f may be reacted with carboxylic acid
halide k to form compound 1. Compoundsh, j and ], as well as compound f, are com-

pounds of formula I in accordance with the invention.

Another method for preparing compounds of the invention is shown in Scheme B below,

wherein PG is a protecting group and p, W, X, Y, Rz, R* and R’ are as defined herein.
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Step 8 5)P (R5)P (R)P R2 B{OH)2 Y 1 | No):::
Deprotect XN X SCHEME B In step 1 of Schene B, diol
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B c gtep9| in 3

y£Nzat Fef—ea 5 A
whef ei f| com@find 1 i S|t r eat edtMith| hydf a2ine T&t oro@\ N
agd ¥ | e cér§pg§g o Tne secoaty 'ne groups "{
cbnpoungl 0 is prjotected in~step 3 usi ng o) PG

trinmethylsilyl- ethoxynethyl ene chloride (SEM
chloride) or like protecting agent to form protected

O

com pouneip. Conpound p then be reacted wth R‘*\
nléq;ek)gophl li Lﬁtﬁq tep 4 to $erdm corrpo(ﬁr}d r.
|-A—Sstep 5y ul foairizel gv conpoun L N A
o%?"’tﬂ zed a] su}Nf onyl g up O,NS| N L ac )\ | N
%e m | i age pridvi de cpnppund sty Sy \
step 6, Isul fonyIPG conng\ﬁd s d sPEreate th base and PG

reacted with 'phenol t to form ether conmpound u. ¢
Compound a is iodated in step 7 with N-iodosuccinimde

or like iodine sourge to form iodo conpound v, V\,hi ch

is t¥erd reacted wit thvbor oni ¢ aci Gtem8 i n step 8

forToyed by degRprot getiof, to-yietd—eo px
Conpound x i 2 co our||d ,'(, of f%rBléRHza_l W
a i on. | bepeettt ai n HQ N’

of t\he/procedure 8f Sthe nFGB, t he sul fonyl conpound off
step 5 need not be i¥sol ated, and steps 5 and 6 rfaybe
carried out in a single step. In enbodinents where W
seHgEMIOoRd and R4 is hydrogen, conpound m may have a

single hydroxy group such that conpound n has a
single chloro group, and step 4 nay be om tted

Ep$ien bosycheme®Er Absoinay wbmagdergoes an alkylation under\é\}ll)lorlnatmg con-

ditions to form dichloro carbaldehyde compound n. A cyclization reaction is carried out
in step 2 wherein compound n is treated with hydrazine to form aza indazole compound
0. The secondary amine group of compound o is protected in step 3 using trimethylsilyl-
ethoxymethylene chloride (SEM chloride) or like protecting agent to form protected com-
pound p. Compound p may then be reacted with nucleophilic reagent g in step 4 to form
compound r. In step 5, the sulfanyl group of compound r is oxidized to a sulfonyl group
using a peracid or like mild oxidizing agent to provide compound s. In step 6, sulfonyl
compound s is treated with base and reacted with phenol t to form ether compound u.
Compound u isiodated in step 7 with N-iodosuccinimide or like iodine source to form
iodo compound v, which is then reacted with boronic acid w in step 8, followed by de-
protection, to yield compound x. Compound x isa compound of of formula I in

accordance with the invention.

In certain embodiments of the procedure of Scheme B, the sulfonyl compound of step 5
need not be isolated, and steps 5 and 6 may be carried out in a single step. In embodiments
where W is a bond and R* is hydrogen, compound m may have a single hydroxy group

such that compound n has a single chloro group, and step 4 may be omitted.
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invention is shown in Schenme C below, wherein p, W
wWX200Y/02Ra) R4 and RS are as defined herein. 4 PAI/ER00§M65329
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i sopropyl magnesi um chl gri de, by carbon
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di oxi de, to yield di phenoxy car ag)) conpound bb.
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Step3 Step4 R4

Ra
1. Chlorlne
agent )\)\/Eg Cycllzatlon \
2. Ra&-NH, N,
cc 4 ] H o=
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SCHEME C

In step 1 of Scheme C, dichloroaryl compound y is reacted with phenol compound z in the
presence of base, such as NaOH or KoCOs to afford diphenoxy bromoaryl compound aa.
Phenol compound z may be replaced by other hydroxyaryl or hydroxyheteroaryl com-

pounds in certain embodiments.

Diphenoxy bromoaryl compound aa is then treated in step 2 with Grignard reagent such as
isopropylmagnesium chloride, followed by carbon dioxide, to yield diphenoxy carboxyaryl

compound bb.

In step 3 compound bb is reacted with chlorinating agent such as oxalyl chloride or thionyl
chloride to generate the corresponding acyl chloride (not shown), which is then reacted

with amine cc to provide diphenoxy arylamide compound dd.

A cyclization is then carried out in step 4. This cyclization may be achieved by treatment of
compound dd with a chlorine agent or an anhydride, followed by reaction with hydrazine
to effect ring closure and form a pyrazolo group and give compound ee, which is a com-
pound of formula I in accordance with the invention.. In certain embodiments the
hydrazine may be protected with BOC or other protecting group, and a deprotection event

may be included within step 4.
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Ra, R4 and R&F aje_as defined hereingR 5 \W
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NRa YN ,PGacid PY~-NIC ye- 0O XON H hh
~ (R5)p SCHEME D 5 In step 4a of Schene D, di phenoxy
aram de conpound dd is reacted with with a chlorine
agent suchgias thiomyl chloride or oxalyl chI oride, to
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with
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SCHEME D

In step 4a of Scheme D, diphenoxy aramide compound dd is reacted with with a chlorine
agent such as thionyl chloride or oxalyl chloride, to atford chloro ethylidine compound ff.
Treatment of compound ff in step 4b with a protected hydrazine gg, such as BOC-carb-
azate, provides hydrazine carboxamide compound hh. Compound hhis then treated with
acid to remove protecting group PG and effect ring closure to provide the compound ce.
In many embodiments ethylidine compound f{f need not be isolated, but may be generated

in situ and treated directly with protected hydrazine gg.

In a preferred embodiment of the invention wherein an alkylsulfonylalkyl group is desired
for R, the procedure of Scheme D may be used, wherein PG, p, W, X, Y, R*, R* and R’ are

as defined herein.
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SCHEME E

In step 1 of Scheme E, diphenoxy carboxyaryl compound bb is treated with a chlorine
agent such as oxalyl chloride, thionyl chloride or the like, followed by alkylsulfanylamine
5 compound ii, to afford alkylsulfanylalkyl amide compound jj.

Oxidation of the sulfanyl sulfur atom occurs in step 2, which may be achieved by treatment
of compound gg with hydrogen peroxide or other peroxide agent such as MCPBA,
OXONE™or the like, to give alkylsulfonylalkyl amide compound kk.

In step 3, amide compound kKk is treated with chlorine agent such as oxalyl chloride,

10 thionyl chloride or the like, to generate chloro ethylidine compound mm.
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nasal, topical, pulmonary, vaginal, or parenteral (including intramuscular, intraarterial,

intrathecal, subcutaneous and intravenous) administration or in a form suitable for ad-

ministration by inhalation or insufflation. The preferred manner of administration is

generally oral using a convenient daily dosage regimen which can be adjusted according to

the degree of affliction.
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present invention for a given disease. 25 In general,
conpounds of the present invention will be

wa@con7oeaIEr ed as pharmaceutical formnul ati ons POTERD0EES329

those suitable for oral (im2luding buccal and

sub-lingual), rectal, nasal, topical, pulnonary,
%ﬁctgtnrabgl}l{l% :8? g({%ﬁ K a{tlhe(eﬂrgfehyglhg'&u({ﬂq% fﬂ‘é? %h%rne OT more conven-

tiomal adjelwmts,)caam m dilvents, amaydle plzn:e@ irfto rdm fgtmtOé phernfageutical com-
t y ' .

B2 PR R GRSy Th AL A SHER el Oy e forms ey

be admpissed @f eorventiemil argredierith | yl @mgagmmbmomniMJ with oawithout

IHAPHIINEE BETPLRANG ) Biooe BB AR Qs B A conlfh any

swtpufigstivefantdvat pf élsentﬁvei ingredien oepmmegretrdte withithéringeraled daily

§5ﬁag§ a?lgg POnB/ee&%%lggci . g ap?xlﬂ#‘rﬁfi{%ﬁécg g@%ﬁ%ﬁﬁ&s r8£y be employed as

pials macle ad ablats oo ditted pagsitkes, sersisalids, powderslossigiesd réléuse formula-
g'&&r HPﬁ(flﬂhé SR 2 RES éu%ﬁ &R e‘%ﬁ‘l'bl%iogg%ﬁ%%, LOHR® {ABYutes for oral
aof gonvent Irngredients In
umwemttho frain pirsoppositoonstor wictdh oovagmadl hdmini§raacdi o1 ionb¢ form of
?glll I%ecctgbrfgg(%infj gns%r ga{rlerrllt%{re{? g ’Fo%ndlatt Ss gontgm A3 B9&t one (D
e Ve anbumor
trhlélgam oﬁ/z&tuvmgngfmﬂuemmt)r qm@msadi;alabow (I(hl tohboutndrertdedred (100)

Ut 055, R 5, ST TS U JRGEVIA0

tabl ets or filled capsul es, sem solids, powders,

$hs t@anpadch dself d&smes‘eot immd:raiont mankg foomulaltequndsvidc; ozaltrieas of oral ad-

ﬁl?llnlslttr t?o%s os%é:szF §' a?%ée%tlgﬂ m% Elﬁ ﬁss nddo sljlée floFrgs may com-

capsu PErm ot

puwmmndS)rfcompbepdmf thxt pncsﬂgmt mtaylena@tnbnplsa:rmteumall)oacceptable
e

%)agtrstén?e(gt%f e actlveizéor néfin%{ljl[ 2’1["111% é: %gcehl?lﬁéﬂy agge tgbg% Cearr(lq)s may be

salidl ardigaid. (Sohdcfdmm/ prapagtiods matudo ppwdms,etablletsapilly, capdodnat cachets,

?u‘ap%ljo'm%orlegfag l(Jl;dC o%?s(ljb ¢ gﬁ%%ggals“( O de Ca;rqenlﬁ)rlrré enfi al%ei (\gjrgr{l(l)]rﬁi ststances

d/hg:hgea}f asort as'l'chhlent:snﬂmmndﬁ g agentsh mlplmhws;tlubmmem suspending

or mul at e
Itssﬁ g?rso%re%%\éaglags {;a eﬁ,éhsmf;ﬁ%atp %’gﬁf:a anlcapsu?atmg material. In
omimslthe cmaeragedeldﬁg asgefirfobyr dmdnzhyohdommlp [SI asrmxmre with the finely

d .or_. .
R oS R s B B EEMpph P BN, Blpixed with ne
eaticvieavirgho necretesar}ﬂme diplgaapaie it smableyprapmﬁph gdnldecompacted in the

él%i)rslgﬁ(igliz%ﬁ%mgﬁ c cggolxg%%@{d t%H gsmrgg%albgyp(ioln ain from about one (1) to
alaps utwesty (Fachetsit of Sitppos doarjoasd. Sadatdé spaesibdlele but are not
BREH i RngtosB e iy e S oo SE. 4, MRS lctose, pectin, dexiin,
ﬁthﬁhogucijaim@, ageoith, methylotllilael didn baﬂboaﬁhahylcellulose alow melting
ndi e reservalives
HEREC G e oS TS TSIl iRt s Bl Bl fignde the formu-
lanon loﬁv}ﬂ:%l‘cﬁve donep oz rviier etgﬁptellk&inlgyrflatsnzfl af C?gﬁbly pewdidgd capsule
s am x e finely

th
owh i Wi o ebt i ot Sorkiers oSG carrir, which
Qeﬂ assatibior &ithiix eSiinildy) cidhets and lozenges are included. Tablets, powders,

capsules, pills, cachets, and lozenges may be as solid forms suitable for oral administration.
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carrier having the necessary binding capacity in
sui tabl e proportions and conpacted in the 25 shape and

waeeae/oease red. The powders and tabl ets pref er abdEP2006/065329

contain fromabout one (1) 680 about seventy (70)

percent of the active conpound. Suitable carriers

ORE: 5180 P B For W1 dln‘}lﬁqsﬁgt%l{ Bcﬂ]‘a ﬁfd%‘hﬁ %E%%Pﬁfoﬁs including

magnesi um stearate. sugar ose,

clmutsrong, syruptsadlicirs, ageb(amsn]@pon $, agaan sispen 310ns or solid form prepara-
cel | .

TEHLYASF L, 0581 SO GRCRQIMTELN L LIL 03Py Bracions

Eplm;éqkalsanam pregaredinesotigtns,ce.g. no lagae» uss peorfybanmgly80l solutions or may

%r(g‘[tﬁlg nﬁflm@fh% %&Stjs S%E@P 8&&1‘8&1}% té&bﬁ&ﬁ%‘?&ﬂﬂ O%a\%éj. I%E ﬁcatc'ﬁlé Aqueous

br oV
sidtliions can bp prepated bM digsolymgnthe hcmyt: CQIapDII(HItSIJ wagr and adding suitable
r [
FYOEQOARS XMl D, ' BB U prpars
Babispdrsing pim/ﬁtml)sdmdcdi p@udeeemppnéﬂtsn wage lwethsviscangimaterial, such as

S | r It f or

A RRE D IR R AR RS0 p s e P B B REsestytose. and
Gthieewell bnomsn Stwptlahhgageots. (Slohdi f(‘&dn]')nepsﬂatiamd ioolude edluidens, suspen-
31P193u Iagd el%g st@r S&%rrgig)b h alrsl 4 aﬁgfgg)ﬁ Sto glhs C%llVé) gosrrrl]%(ic’r}{anlfj IC&glorants
fatorsg sfabﬂmmrmﬁ&rsaarttﬁcmhsndMatufal awccetanntsedﬂpm‘sanms leickeners, solubi-
1gquvert ?d r‘f@ﬁ{etlj ﬁubef ore use to liquid form

. ]E | si ons maybe prepared in sol utions,
e g i n aqueous propyl ene glycol solutions or may 5
¢ba t@:hpomdsloﬁ tlfqprnggnaigemti;)n reagbg fosmahitaisiol paichteral administration
E )Ilg_{‘%ctqurp %& gc?lglg% G?CElOﬁl%?(éé)Iﬁl gllsl ?n%ﬁon aﬁlldq‘[ﬁﬁ)lpyespr%&'ﬁted in
Wit doseafndna[ddmpgulsu Ipttaﬁllﬁl SyCioex smalkyolﬁllna\mfu&pn or in multi-dose
g(gn%)mells on Can %élr'] sgljéfgtrllxlfen gh%%g&é\%mg@?sgl%%u?atkﬁ su forrps as suspen-
sionrs el@ldtlam, or/emubnms neody émaquedesrvelnciek, ed. sdotsns in aqueous poly-
VROt Bt PSTuBR iRt Bep Bluedtetn s RATBual Ll yghictes
oichele p\t\qtyllenle&d)}xml pulypthyléhﬁ glyage@stablsmls ¢t.4.arlive oil), and injectable

BERE S g s e oh g b o BADPRO O ¥ @R eproservine.

weumgrmmmlmf}amg or mspesn,dm d, Istabldllzmg astl/@bidispeming agdnf. fAdtesyatively, the

artifici and .nat ura ners di spersant.s . .

Bt wlsfiien 8y G5 FoPlasTHER §AF0E0 o8sGRER B8R or e sotid or by

b@p‘h)ﬂllz[tdm fedmtsbiatipn éseon stitniembefore usayvithea fudiabiglvaliield, e.g., sterile,

pa %renteral adm nistration 15 (e.g., by injection,

Byrag 18Fu¥%%j ection or continuous i nfusion) and maybe

presented in unit dose formin anpoules, pre-filled

$he cogpsyndsmwéitic predenniavémfamsrhmmb@formulamd for tapdméadministration to
ont a nerssa Vovﬁr}tmen{1 T a ]ﬂr Sr(lesr Ko ts & tran-p& mal atch Ointments and

mgo oRsS may “ake"8ue 25" SULHEN- Y &S

snehmt; m:nysc: g.obve ﬁarmh]satadn&th m a)qdey)u oor caqumemmthd’m ztdldﬁﬁ),n of suitable

E'xg(rerp n% alr’lltg*o?%]% hlng 8.?6 Ona%aggrﬁéygglf rl}élélﬁaggd g«uﬁ geous or oily base

siod wﬁhlhgemefra}\/zém (@h&ﬁnlﬁ@ oh& ot meec q‘:rnm]piﬁfleg Egegtsy smlblhzmg agents, dis-

ene et.abl e oi

B Bt S BB yeonS PBLRBE n g S alinine il Byhaations
suithbiee(yr epitabidmihoxratib@irothy nageh ﬁlﬁlﬁdﬁﬂbzmgesmoﬁq&rsm gngtive agents

in a flavored base, usually sucrose and acacia or tragacanth; pastilles comprising the active
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wetting, enulsifying or suspending, stabilizing and/or
di spersing agents. Alternatively, the active

w0 pgreeilemt nmay be in powder form obtai ned byPEEEP100€065329

isolation of sterile solideédr by |yophilization from
solution for constitution before use with a suitable
) d‘feln?an fn gre{thbsdtseegdch Qs gel Al nﬁer &es @?)tsg En(} J&&g and mouth-
conpounds 0 e present I nventi or mu
vashes opnpasingthei antlsft ingtedmnt ino smthbleélgunﬂecramm’ as
oi ntnments, creans or lotions, or as a transder nal
7 TPy 08 AR Py M PHAAREH s upoo
sitririeabAdow nidlidngewin guchrad Aanixyet bf faty agjd gtyseridesior opepa butter is

I 3
Y Pfid SEL M0, o B R HERNS B Ohcno BAR .20y Bfiing. The
m@dﬂes hﬁmoggle@genn@pr@s izl piozigulgin gesmtven iculi sized paylds, afowed to cool,
ggf ﬁyspendlng agents, thickening agents, or

orlng agents. Fornulations suitable for topica

admnistration in the nouth include | ozenges
¢herpernpounglsat thampesggemventionmmay b¢ o tatedlas saging adimjinistration.

PR S %0 8 05b0) 85, b Ry oA b S ERIRIRONE the
paitye eniredientispclaenriipusas alggae woue theast @elhcaapiphepraua

glycerine or sucrose and acacia; and nouth- washes

?ﬁ@@(ﬁh ﬂgisto@ ﬁl@%&éeﬁﬁmlv&g{o%%gﬁﬁe foRmB1348 ARG édrﬂﬂﬁs@ratlon The
carrle The compound resent 1nvention may

SOV (T ST SHSPRDFORITHIT nmslterlaitme@tﬂw t@srhs opjebeavyy by WIE‘@HUWI al means,

b OB Ot Hpedif tpRS, AHTSEHIRIAS bl tOprBE in a single or

anlﬂtudm.se tompdndhe lajter eisepler @@ﬁpﬁm@m@oﬁm mpay lee grhjevipd by the
E%Efﬁlé 18 flniL e SO ERREDIGREA Y KhHE of BB on or suspension.

EndietcasesdkispiiafythisThay keehsuertis.dfy mdsas pf @georing atomizing spray
g@ﬁﬁntlon may be formul ated for vagi na

nistration. Pessaries, tanmpons, creans, gels,

astes, foams or sprays containing in addition to the

S @fe:mpwdwé thediressnt wyeionaney eg Hraglaggdeok peyepplipgmirygiration,
?&rtlcﬁlgrl?ﬁ) e 955%95%02% ﬁa?t-gﬂﬁ QAR % %n%al LAGIRGESBAL The com-

nvention nma mul ated for adm ni stration.
mend wil genfrgHy have asablansiidngzen-g o drde difve 6 nyictans or less.
2N open]%ﬁﬁ&lg ?1%%; b bg}ﬁb%gi}ggﬂftd_}_ ﬂ@}c%% P‘gtthle gﬁtsg ?ra )})’\‘chporﬁzatlon The
petLye u@@ldlq‘:rﬁ 1&P13§)|Vh3gﬂ én g pressuxized dagkewitloa gyitabte prapellaat sush asa
Elﬂéﬁ)f%for@cafﬂ'oﬂaﬁg A pd1aﬁ51to%1ﬂlfd?bﬁeﬂﬂﬁﬂe Qﬁdﬂ&l’b’ﬂﬁgﬁgngﬂane or di-
ati mn sterlng an appro
f;irlewé@teaﬂmonmﬂhmml emarlyin dipeide of @ﬁﬂlﬁbmf@blegas p“élmetm;ol may con-
Léhlétﬂ@ ?s%st:%n&fm AsurBlctht Sﬁéﬂ R 18 i e[h%%'seeefﬁiljtﬁ g nfhy bR¥%ontrolled by
tering atom zing spray
e mqmmh v vafAltdneatpyelydbaactivavegnedions may bb erdvadacin atfen of a dry
f)%deqeé \@{%Phﬁk St L(ﬁjl@tcb% lén(P ard éu%di)l% AJO%dEIObJSQ Such as lactose,
espi f or tract and inclu I ntran
stareh nstanch defimtivesTiush @s)hydroxypropylmethyl cellulose and polyvinylpyrrolidine

(PVP). The powder carrier will form a gel in the nasal cavity. The powder composition

may be presented in unit dose form e.g. in capsules or cartridges of e.g., gelatine or blister

packs from which the powder may be administered by means of an inhaler.
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20 pound will generally have a small particle size
e.g. of the order of five (5) mcrons or less. Such a

w@asoriogdieo si ze may be obtai ned by means known PET/EP®06/065329

art, e.g. by mcronization65The active ingredient is
provided in a pressurized pack with a suitable

SRRELLEDE (RHERER o O BSOS st o

dintradletl ocletse hdminisimtios toff dresgctive ingeadivon. Boroxampleothe compounds of
t T ' .

SIGEEAL LRI G0%p FNEREE B2 R 80D ERLIL A oy -

vicesd rllhgsendeyiviye spsoanh s aIIe laévhnmgemas \nlmnesruetdirmé frelense of the compound is

é&:ctegsragﬁatndv\%#éﬁ aﬁ gﬁgntac%'iﬂcpmgn&é’]\gftﬁg'tr%gtﬁen é;rggn R 91¥dleﬂ %ompounds
oompoderanal de]avesyjssywabisarq)ﬁwqbsntlbmhsdl thamskil-adl abe, sohd support.

ThAFEpa Bt ASGRRT (VAR YRS RS AR Y ALRIMRLOBNLIRENY Avone

(:hdod@ylawcb«tlolﬁapltan &Oge] Sustaurted rolassaldebevy S}g%tem'ﬁhee inserted sub-
?&Meou slgr(%%(%ﬁé Eub%@{ﬂ%ﬁ ly%}( B%l L[Jrggrg%? En%gcftloﬂ Lﬁle tsubdﬁf%%?al implants
arcapsulst dre copqmlu&adflm a ﬂnpxdnoh,ﬁ)let lhnemﬂ)oamkec g rmglcd]me rubber, or a bio-

m nkstenred b f.an inhaler. WO 2007/023110
%?%émyrgg5§§g%8@%0%%cﬁ&]de3| red, fornulations can
be prepared with enteric coatings adapt ed for
3bes plaaim@delntcal wopdrniodi sede pelagdy inadm dowpe Dirnenlmofuch ierm, the

e
Bblotfh OGBS AR A CRER RilE PR e o e active
smbpmteaneﬁhksuldt dgsadeformerny bde-paviaged prephmsien dbe pméqage containing
ST 2 AOLARERUS. S P BUALINGS LEUFASE fon s in vial
i mhpalles eslsaretnt umte«_ipsagerform can be aaapsulaotmbtﬂumddlet iom lozenge itself,
I r t ached
LSRR b ST e e e o
i nterest can al so be conbl ned with a penetration
Oniaseigable phamac@rtivalecarriers and their formulations are described in Remington:
n e

ﬂlf 96991%5 é{}iéﬂﬁ%&‘y& ]op}?a%nggef%% de“ad)lte% %9 %%aﬁ elglﬂéfeﬂ)‘ﬁﬁ% ing Company,
1916 edmin)deEas&bn Payesyl viayias Repesan tadiveiphpecddentical ﬂ“drmulaﬂons con-

a.lflnqu &h rcrgr:nBB A aﬂﬂls Presenetrir(l:\ae%%l()lh %%eiedetsgrebe% e%x%micprl]es%elow.

er, or a
bIO- degradable polymer, e.g., polylactic acid. The
ﬁhmpnauémﬁthaianmtapmramsefnlsfoal’oat poteiretteioy theriraatient of any dis-
g (%lee dla&ggﬁatte nji] a%ﬂﬁﬂaf & (mlertrﬁ mnﬁﬁ %ﬁl%hals ICQJE?CJ.ledECd or caused by
su bses con ai ni'’ng appro
epuasstvietor @sraghilatduel e bi p28 km@smmwémuon ‘blyeudnmnnmm}ﬂagecordin gly,

r

]E {%s%ﬁpm gnfg) Cﬁgvﬁ% m@{&lg)ﬁ?)f %Ieat(? %e% £§§&§%§%q§%ase Whlﬁh com-
aﬂsqs admmlﬁdrlmgm ﬁf@tlvecamsumeﬁ a cam@opm@\détths inventipmlog a pharmaceu-
géalcl)l‘g/ga?cga’% 1AI SO?VCE:I}JI E%%rggrulgt %%ﬁ%ef soutrb% F ? pa*%%n?m neg%1 F]hereof
be the appr oprl ate nunber of any of these in packaged
Compoudihelrths nvertiinearp nsefwiEos bui val lircded ioeths tepatin¢rteif inflamma-

181[i % g}cbt]é%g Zﬁng ffgr %%g Eﬂt&%%‘é]é:g f(ﬁetg% Fg&&%%nt R;aflg\?er S%' ﬁ)&%ﬁnds of the

myblhtu(ghwmgld@@rqsdnyt,o treat arthritis, including but not limited to rheumatoid

arthritis, spondyloarthropathies, gouty arthritis, osteoarthritis, systemic lupus erythema-
tosus and juvenile arthritis, osteoarthritis, gouty arthritis and other arthritic conditions.

Such compounds would be useful for the treatment of pulmonary disorders or lung in-
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20 19th edition, Easton, Pennsylvania. Representative
phar maceuti cal formnulations con taining a conpound of

wo b@7peasEent i nvention are described in the EXBOPER®06/065329

bel ow. Conpounds of the imgention are useful for, but
not limted to, the treatment of any dis- order o_r
FA SR h by RO O OLA S TS S Rl i, s,
ghcqBlaid dageic prbdorctry mﬁabyn@umﬁlmsnﬂlhe CAmp@uddwgleylso useful for
ﬁl% t@%ﬁna{&%%%{}gl a&ﬁ‘sf)gg%fel&’ﬂ tﬁé’ gbﬁluﬂlﬁkgﬁg tlc sﬁ p@gl negative
mpsmfrhdatla Vieerangius cadiexia swnpanymd 1rtfécttohe)r|nmlgnamcorn¢a0bcx1a secon-

. | Y
BSOS T GHBESSPAIONE IS, S/ ApSaca com-
pleey, poéumomarqmddrwlsescyﬁus h'€h¢ congmiunds awﬁouseﬁuljforﬂlm treatment of

t ' b [

B(liﬁe %Q&rgtlbﬁrﬁ}sga%?st Quch ag % gttse{)g(%% gg;&:bgglo&dg%%@%c §h0819 S);nr&rome,
tﬂpeﬁtlsmmtnjmfy :ﬁlﬁvﬂmmumodqswcl oslwling greft 30 hiostvreadtioorand allograft re-

i/égt%t%% %?Eh% SCP] fg%asgs dﬁélu&]{né%ﬁ{e&&S%Ier(gsqsclhlilgllnggmp %E)né]::(gtlve heart
Syplorel ywhdeartitac m}mtfh bies injgoutonabwepénfugorsinjury, liver disease and nephritis,
oart hri em ¢ lupus erythema- tosus and
?I?fi/lgl %‘geasglrlﬂ] 1h{ecy8& ‘osteoarthritis, gouty arthritis
and other arthritic conditions. Such compounds woul d
ke azepaundsare dlfvensefug &trrthﬁtreztifnepud)fmblmlaaimed $ discade nisthumza,
h%g%;&%?dé@@?lggg c{ep gﬁé‘bjepes ngfrt/ E?czlggg g%@lgt&)ﬁlg??lé@ Sskin—related con-
diyiods eumh, as psrbmmmaﬂfcyersar’o@oms;l dsnnsa,ut]a,sktdtmdi fornsitibh caysli ssar tissue
0 i nfl dj $6; . . .
ﬁ)rllglaglulﬁl dg{ é;drdgt%qn% (f% f?m'%tv?rﬁ}/mlt a{rrg g?e An -{Ilé?tlr\lﬁ gaesﬁromtestmal
deilthxm;stsach a 1nﬂarhmat0rg lbswe]! disdaseql Cmgjl.rSchpsaaSE;, mmnsi gritable bowel
%ﬂ%ﬁgfne %diulcgr%g téo\f%s «? 34 Poum{%fs afd aef?o 15“391'1 rhgt tlséatment of
exXia secon Intecti on or ne
oplluhelmm dseasen s@h@lrgumﬁs aﬁmﬂ)@atmbsj lmmrseocdﬂeirl phloequlyobla and of
ndrome (gﬁlDSE: D%h S.rel a B omi Q
%urlyt ¢ CYC Lissue._the com by also cusedin {re tn}% ngiogenesis,
neu erpes RRIL npoun are
u&hfduﬂ g rie@plaisiaembtaetainsmxphtlmimolbgnd coedmopt smsh ad D%ﬂ&l@aﬂ rejec-
§1 o1 af' %g(gveo ! OZS ﬂ retm ? Vasc th% 100 1n %n Sne% ascularization
n’oO e, O MR u?%/ AR R
fdhl(olwmg mglrg Dﬁfnlfecmsn dlaiﬁﬁnc Iretm:(tplaﬂiy mmd)lalltdlcb'@r(qﬂmsurai}d neovascular
gect ons vascu

e B P R UR PR s PLETTDRT AR EH Dy ngg-matignant. con-
flaiohsisech aahelrnamgdmas‘, inehpding irfamiie hehagiomae lamgwﬁbroma of the

G St DL PRkt RS 288 RSO b0 vopny,

uisedivdrdesrof tl’(tefetnraEatpl’edtlcmfe sﬁdterh euct‘h?z[s eﬁddnnsease The compounds

|nf nz e..scl.erosi,s )
DLeRRER wsl iR R ol S oS RS Zand bive analeesic

ﬁtotpleﬂres Thabfoas quenyduads 6f Feerdnhareyefabior dedtimht bf Sain.

kel oid formation, and scar tissue 15 formation. In

B g CPPRIRE Suoma 1RHR Bl fufiEk bord asinma,

peufrlasisrohtatiy obomelivelp sleamery discabn(CORID s earer, multiple myeloma, and

O S R R i

treat nent of
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opht hal m ¢ di seases, such as retinitis, retinopathies,
uveitis, ocul ar photophobia, and of acute injury to

WO b@7eyH1d i Ssue. The conmpounds can al so be uSeBCT/EP2006/065329

treating angi ogenesi s, 20 iéncl udi ng neopl asi a;
met ast asi s; opht hal mol ogi cal conditions such as
EQ%&% %Iemg u@éfhl f'o?}n{?ﬁlan e Qfhen? Ctﬂ%s% go&@%ﬁﬁ‘&%k sb 2&eh1IBr veterinary
retinal fieovascul ari zati on
tregues t of @mipeaidnomimblbs) ¢xotie alglmalq amdyfamn anmaé&: iricbnling mammals,
FUABE! Ly 6k EOBRN Mcr SRS Bl g ROORL 562 A0 s
neovasc l'auco cera Ive seasé uch  as
gastric ulcer pat hol ogi cal , but non'nallgnant, con-
dhe pmﬁ@tgqmoasdsrn:meg ibo nwees] micncthma'pmg piarttadlyor kempletely, in place
e ANER or B BhA A AT L bR S o ygenase-2
wdntdicosPepd Dh @MPMS dhgemdeunprestive hgenfcse frdlpexygenase inhibitors,

r nmetriosis. The
%%ﬁ%%ﬁ%%ﬁﬁdcan urt %g%ﬁgggagbr preventing the
producti on of cyclooxygenase 2 and have anal gesic

ps oppdrieras, thT eemefldFiemediated dinodderofefers tori yaand airdasorders and

f r
S5l RN O, By Bl AL o BRee Blin
3thgonpreking t0chwr©}¢a8§dm@§h asubuturm@ lipitethom He-y. Wi Gerles. A discase
§t%tQPPlvh1 AR S starf dﬁ“vm ts% ngﬁ&l &@pQPNEP' an&’Wﬂ%Ee dﬂi g\%@nﬁ)‘i or action, is

can be treat el ant i
200FbaRe D1 cchROT] ERRGPBA0E5EEB, wa@itd B@scrfd@sbelr@n sigenad efdiforder
QRialkd featment, these conpounds are al so useful
or vetérinary treatnment of conpanion animls, exotic
animals and farmani mals, including manmal s, rodents,

Apdsadrierdin iKbe taveyr ' @3p neddateddisardprarbiors tagny ded plbdiseriers and
ARCRe @ stt ﬁe i @hRh I@ Ela? ftﬁ@tlgfr: n P@S‘ﬁ%’@lf %r%g pl% céﬂfsﬁf!; another

I N CO- raples
ortog o be raesnede ﬁuqh(mévlut awthmmd tarfh’alt &l |6e9$ LSy e"hdls&se state in which,

ﬁg%?%%ﬁ%%&% §%§51°&0d1‘3‘% l}%}é? lélgg %g%gﬁuguon' (ﬂhd'cﬁbﬁ Q¢ Exacerbated or

&crqtmygm@aseetm 3R wonld thereforeiBiconnidearyd ai chsosdfarnded_almdlby p38.
hydrol ase inhibitors. As used herein, the term"TNF

o R PP B L LR Y s

edch TNFudet siglilhr biologyredpin s@amd ibivgls10 e vateellutanekdpis:, the syn-
to be rel eased, such as but not limted to IL-1, IL-6

thesip pt @OthAU\EE gcnd dNE Bareinhibilgh by the gampaungs ahie presentyinvention
hr?d ﬁm@%&e‘%{ f gg(eo@d% co<’1’1@§1 &g@%ﬁ STRECHHGE p@m%]_@%b&{a ted other-

exacer ba r secre in response
ﬂh@refore be considered a disorder nediated by TNF.
As used herein, the term"p38 nedi ated di sorder”
P§E§§§%%P any and all disorders and 15 di sease states
p38 plays a role, by control of p38 itself,
or by p38 causing another factor to be released, such
&b Bllowing prparhiies and ckamples pre-gbvep io pratde thaseiskdisdde the art to
ﬁlto% aeér!}rt Megt‘and 4ol Pacctt @@&% grés’entlm'v&tﬁ)nnaﬂh% should not be con-

one and whose uct i or action
@1;1@(@@ ab]am@gl gghe scope of the invention, but merely as bein g illustrative and repre-

sentative thereof.

Unless otherwise stated, all temperatures including melting points (i.e., MP) are in degrees

celsius (°C). It should be appreciated that the reaction which produces the indicated and/-
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secreted in response to p38, would therefore be
consi dered a disorder nediated by p38. As TNF-(3 has

w@bk@sm Ao uct ural honmol ogy with TNF-cc (al so kKpOWEPAS6/065329

cachectin), and since 20 ®&ch induces simlar
biologic responses and binds to the sane cellul ar
gfﬁ%gﬁmgglﬁggﬁén%aﬁ@f@ﬁﬂm%&g %5 nvehlt’%lﬁu%h%ftwo

magertthwhlch r\@re_hm_ntmllly adédder.e.edheteomaybd et (pr\/f_ebly: imermedipies which are
B}?ﬂ%}k&fﬁi tﬁ?ﬁlﬂt(lfecﬁlllilcy uﬁﬁ-%étgl %aﬁgt otthg %r afor of tl@gﬁ‘h@&t%(? and/or

e follTowng preparati s and’ exanrp €s are gl ven
the desiadsl motlihdse skilled in the art to nore clearly
understand and to practice the present invention. They

?’ﬁ@ fﬂﬂgvﬂ% abﬁfe f&ns fHa 9%@ e hé ﬂle&ﬂl}f\?suhb% ?& 28GRy carbonyl;

e | nve ut ne as belngl strative an
sllclslemlmﬂnw DNHT: 86N dlmﬂeféfsrmameieV\DMt4adlm¢;h}éamln0—

?ﬁ”‘%ﬁéﬁ%ﬂ%@é@%ﬂ%’ PR AL Bl Sram BNy G Biah per
foentan eehlay) wié elotoinono gekip loh mrRIb wshbmerMZ@ataed MrdN: wWotonitrile;
TRR/, ?S,]ajng) R 9 p@&s ' o . thi
pr od{lljfc:%ﬁ1 & Cﬂlﬁeé&e)%? Oqﬁr;h%r’ %ls)gI 1t%:ijlf I%ggf&;?g#‘{l%ﬂﬁehgm' thin

b@ﬂ‘mhm‘anat@gra@hy“cum microligerR'E rofrindemperatire;mini elifytes
added, i.e., there nay be one or nore i nt er nedi at es

PR R LR ARE L BT KA tPLE bt R oot isopropyi-

desired praduct. 5 The followi ng abbreviations may be
used in the Exarrpl es BCI: tert-butoxycarbonyl; DCM

d| chI or onet hane; N-di net hyl f or mam de; ngAAP
tret hy no- r|d|ne 9C5teURS chromat o hy;
H ,: La%g;th;d hor am der—hph=e o : high
msmrt;e | Bepyd d chr matCHgr apﬁ'ys’so{?ﬂ?PBA CH3

n@H:hI or oper benzoi chkid; MeON: acetdi{ri®e; TEA:
triethylam ne; THF:. tet rahydr ofuran; 4% ithium

di i sopropyl am ne; TLC: thin 10 | ayer hr Gmat ogr aphy;
uL: mcroliter; RT: roomtenperature; mn: mnutes
Preparation 1. NHBoc NH,

[6 G@pd- Di f | uor ¢- phenoxykwd bt pyr azol g[ 3, 4nd] pyri m di n-

S YI L= S0propyt™-"~ e—WBoc NHBo¢/~,,Step 1 Step 2
12CH3BCOO el aed OiH 3 C OO ~O

NHBoc NH2 H C

SCHEME F

Step 1:  (R)-2-Boc-amino-propan-1-ol

(R)-2-Amino-propan-1-0l (30.0 g, 0.3994 mol) was dissolved in 800 mL methanol and
cooled in an ice bath for 30 min. Boc anhydride (87.17 g, 0.3994 mol) in 250 methanol was
added in portions to the stirring reaction mixture. The ice bath was removed and stirring
was continued for three hours. The reaction mixture was evaporated to dryness under
reduced pressure to give (R)-2-boc-amino-propan-1-ol, which was used directly in the

next step in the same flask.

Step 2:  (R)-2-Boc-amino-1-methanesulfonyl-propan-1-ol



10

15

20

25

Step 3 Step 4 HO  NaSCH3 CH3 HCI/ MeOH CH3 H3C H3C
15 SCHEME F Step 1: (R)-2-Boc-am no-propan-|-ol

W@ R)o7823Am0 no- propan-1-ol (30.0 g, 0.3994 nol) PEEEP2006/065329

di ssolved in 800 nmLnet hanolé9and cooled in an ice bath
for 30 mn. Boc anhydride (87 17 g, 0.3994 nol) in 250

r ea AsHs %lchyrﬁ@%e LSWP}EI{B th B. 66'?1?0125%{%2\3{(}13& to the flask con-

stining (Rg2 b@cmnc@m@panubdl (ffmm 1st|¢p é¢ Boeregctiobhmixture was cooled in
g:%tolagl 0%6&% edn%ﬁ@ﬁ%nﬁég@l?éz% gg%%l%hgh\ﬂg g§780 HfldS 178 n101) was added

uced pressure C- am no- pr opan-T -
dtup&hse\msr ufedmdiuteptriod. i Thetrbationenxiktuse wps stinradHer swmigour, then

T AR Panb T Rdrah e agp s g8 howrsat RT. The

R@ammmaveo%mmd&gumwmem sONHQH iseleti¢#GD drhg onadic layer was

agél (&% 1\/?%56' Zﬁ]gergé) alld %égé’éﬁfrﬁteﬁ%ﬁ_ﬁgﬁ Iteg*léreg%ré%s%%lfiéﬂg:?ﬁe% gof

flém{bmemm«ﬂunahmulfmmgmopam l-ah ice bath for 30
and t hen net hanesul fonyl chloride (37.0 nL, 0.478

%)ﬂ o P P A QB Bt e 0 hour - 1 ey

on m X or one hour, then 5
Ameixiure OEJGR)hZ -vas-amemm\ gdethamk st ien Yl-paetanoh ohi Nt 3ree 36dkmmol), THF

e e
Ehg/macum(smudmreevhs@ky@r covigSMated uhde rethcedpassure and the residue was

% :%;f'i%_g gé%@%@g%lumﬁg%&l J{ﬁ%&)@ﬁ%&?&e 51?1% b y%a'h?C lg%e\f %vag Q’Va%%d Q)Viﬁlfe brine,

anesul -1
StiehoBr M0, 261Boed, anil woncchtratet! hadesiell i @dypirepuepagee 70.8 g of (R)-

?rﬂroré: alﬁoegf‘i“%t?ﬁ?%“ﬁ?%pg’%% (91.93 g, 363 nmol), THE

(350 nL) and sodi um t hi onet hoxi de (30.0 g, 406 mmol)
(MB 4st (Br eYcthylRTmctrylstBadpdethylamifihe reacti on m xture

%?{1106 %S)e\{?&s 8 1%8' it bﬁt‘ﬁ%tc gﬁjrél%%ﬁﬁ g%ﬁ%lracﬂg)ﬁ%ﬂa? 100 mL) was

eS| ue Was ‘parti {) one%p’%étween
medrdroﬂ\hlee ovay dﬁ ingin| dhe reswhimgwalshied was addedldp i(Re 2-Boc-amino-1-
L.t ered, d
?{et Sdgg %126}§$§elhet(fgb 4I7 g’e lgdn%%g, gl?tﬂ %%}it{giag ?c% bahf t%[nperature. The
Poablogr mmtmmwalsstmt&l ané§uhifna1ﬁhpt agliopames ccdbglpted; and then the ice bath

‘r\r/% reﬁlo'\é%& h1¥(]ll sté HERJAX lcg‘IH H¥ It O%élggn i r%@ctt gﬁglgig%u)%? 91913 concen-
trhied |u|nder I(ed@@dmréssmsto aadlmﬂa dndi o766 ndy ,ezvas 48dauli. TheThigture was
flg X tto Sﬂltﬂtalﬂ%ghmsad%?s%gﬂﬁ% Qhe(na)&?%:defg ‘i}"[ag}l ﬁieﬁlcboled to 0°C for

anesul T anyl- propane
3@ imim.i ige \bultiog pttatﬂntateevqs&oﬂdzam’deby filtretion, Washed with cold THF, and

dried to give 23.57 g of (R)-1-methyl-2-methylsulfanyl-ethylamine, MS (M+H) = 106.

Example 1:  [6-(2,4-Difluoro-phenoxy)-1H-pyrazolo[ 3,4-d]pyrimidin-3-yl]-isopropyl-

amine

The synthetic procedure of Example 1 is shown in Scheme G.

9]

H, H,

c
I
S

cl N BOC\ N
| Y Step 1 Y Step 2
=N o

N Boc hydrazine 1. mCPBA
2. 2,4-Difluorophenol,
NaH

wn—
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20 reaction mxture was stirred for 15 mn after
addi tion was conpleted, and then the ice bath was

wo esnowexdi@nd stirring was continued for two hoP€BHEPINE065329

reaction nm xture was concern® trated under reduced
pressure to a solid, and THE (700 nL) was added. The
mxturHe vvas heated to reflux until aII SO|IdS had

tHos.g OINLE I N aQl ed to R, sand the \j,d B
forHBOrn Th ultlﬁg—TeFeeppltaN [ @
by fi] N vvlt @IdTHF Ndered F

give'\é.57gof H,N
(R) - 1- et hyl - 2- et hyl sul f anyl - et hyl afii ne, M5 (MtH) =
106. Exanple 1:
[6-(2,4-Difl uoro-,tphen@xy o lHpyrazol of 3, 4-d] pyri m di n-
3-yl ]ePi”'sopropyI i a he heti c procedure of
Exa Iellssho he H3 HH3 C N S Bocce
N 1 HI /Step”2 -FN 30 N Boc-hydrazine NC ""
1. AN 2. 2HM<Di f| uor ophenol, NaH WD 2007/ 023110
PCT/ EP2006/ 065329 | 78™H H N Bocce N1 N~O | \ Step 3
I " NO H1. TFRACNNCF / F 2. TEAF H2N Step 4 H
30 HI NYOIl \ Acetone, AcOHN\ NI F F NaBH(OAc) 3
== H3C SCHEME G Step 1:
ano- 2- met hyl sul fanyl - pyri m di n-4-yl) - hydr azi ne
carboxylic acid tert- 5 butyl ester
Step 1: N'-(5-Cyano-2-methylsulfanyl-pyrimidin-4-yl)-hydrazinecarboxylic acid tert-

butyl ester
4-Chloro-2-methylsulfanyl-pyrimidine-5-carbonitrile (prepared as described in
US2003158218, 0.509 g, 2.74 mmol), tert-butyl carbazate (BOC hydrazine, 0.403 g, 3.05
mmol) and TEA (0.57 mL, 4.1 mmol) were added to 25 mL THF. The reaction mixture
was stirred 22 hours, and then 25 mL diethyl ether was added and the reaction mixture was
filtered through Celite. The filtrate was concentrated under reduced pressure and the
resulting oil was chromatographed through silica (0%-33% EtOAc in hexanes) to give 0.64
g of N'-(5-cyano-2-methylsulfanyl-pyrimidin-4-yl)-hydrazinecarboxylic acid tert-butyl

ester.

Step 2: N'-[5-Cyano-2-(2,4-difluoro-phenoxy)-pyrimidin-4-yl]-hydrazinecarboxylic acid
tert-butyl ester
N'-(5-Cyano-2-methylsulfanyl-pyrimidin-4-yl)-hydrazinecarboxylic acid tert-butyl ester
(0.602 g, 2.14 mmol) was added to 20 mL of stirring DCM, and meta-chloroperbenzoic
acid (0.574 g, 2.56 mmol of 77% pure solid) was added. The reaction mixture was stirred
for one hour, then concentrated under reduced pressure to leave a white solid.
In a separate flask, 2,4-dinitrophenol (0.82 mL, 8.6 mmol) was added to 10 mL dry DMF
under nitrogen and chilled for 15 min in an ice bath. Sodium hydride (0.341 g, 8.52 mmol,
60% in mineral oil) was added slowly, and the reaction mixture was stirred for 10 min at
0°C. This mixture was transferred via pipette to the white solid prepared in the previous
paragraph. The resulting reaction mixture was stirred at RT under nitrogen for 18 hours,
then partitioned between saturated aqueous NH4Cl and diethyl ether. The organic layer

was separated, washed with water, dried over MgSOy, filtered and concentrated under
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4- Chl or o- 2- met hyl sul f anyl - pyri m di ne-5-carbonitrile
(prepared as described in US2003158218, 0.509 g, 2.74

wornap23itert - butyl carbazate (BOC hydrazi ne, OpdDBPDNG6/065329

3.05 mml) and TEA (0.57 mL, 4.1 mmol) were added to
25 nL THE The reaction m xture was stirred 22 hours,

R, T R R Sy o

hedanesitie yishls).cHee v &t @dn erded@rd- dl@duueghqameg)sgyrgnm4 yll-
d h h I
%%ﬁ/a@é% PR TR P LB, g o e

- (5-cyano- 2- net hyl sul fanyl - pyrim di n 4-yl‘) - hydr azi ne
Siap Box§(2.4-Rifhorot glranoksyit Y- pyesrol 3,4Stlgpri@idin-3-ylamine

> d;[fga %’ h@é@gg Zl &1ﬁué"r f%ﬁéél%%i) ﬁgﬁ{&%ﬁ%@?ﬂ%@%ﬁé&fﬁ)’xﬁié adl tert-
bty Sty 33 g29 %mhyﬂ)swhﬁ dissplvedyr bOrindi of DML ndhjtimdaif trafluoro-

&(,%Elp 9%% l\’\glg ta&l&ééio 'I?i:rr&%cg% Hlxt%% @W&dqglzt\)\gy an%l Qh%l%rg at RT,

Stirri
ﬂmaonmnmatqdem@enwdueed psrcssdre( d -Brdng, (92 n86 anddIEAQf. 47704 46

R}%&? ?xvgé Af&ed"t‘@ﬁl&gﬁﬁﬁe i[@ﬁlerr%&%h ix rég)% freal@Pto reflux with
stirfe or one hour en concent rat under reduced
pireisg el 7 lwuire dlite reactiontreixgot wds c®ded arndacosle«paraa«tdeunder reduced

Pl oL PSPRIETE QR0 Ty BT e

ﬁitmtuon \aarshmgemﬂal(m mE@diDﬁM Iaydi i deud,00 3t 1@ g% 2,4-difluoro-

eac Zﬁﬁ% '1‘84@ 1%11'}(%13 o gr%o (Inl\ﬁg%[y ':O%ﬂdTLPE

m xture was t‘ransferred via pipette to the white solid '
pep gar e(24 Ditheorpriben ous- lfbamgqxlab’rﬂ d]‘mmméguB{yil]ﬁgopropyl-amme

! . ) ! ; ‘
ER, AT MR MG, A TGS T A Sfamine (170
B @646 mNHA Cheetonke (d] ¥thi 1262 maral) a’demc @cn@ a(h()?ﬁ &y erd THF (6.5 mL)

RIS R LT o D450 M o e
RCTAEPROVBI06863RY to RT anddiluted vpthegtberr dhisThexturesvad washed with
T EIIM ?ﬂ?éd ?l%nitﬁ%%%)vé@%&é@%ﬁﬁf&éd? ﬁln(( Qg{?cgg’t%tg& %er'r@duced

exanes
presube. cYlamesidu¢ @asichapmiatographpd emongh) sipgar (10Vd501%6 ELQAL in hexanes)

Py og(r/neaﬁépﬁg %E&Q&A—hﬁlu%%—%h&%xty)'—l?ﬁt—ff)lzra;o% [%f4—&lﬁ)yﬂm§(?1lni—§iyl] -iso-

prop2l-dmidicf Mibor @1 pBen 450, -M bk dy-thzoB@f. 3, 4- d] pyri mi di n- 3
-yl am ne 5

e b - | - - -
S Sl p Bl {URE PRAERPH0eRHE W, Sty bl
9.22 mmol ) was dissolved in 60 nL of DCM and 30 nL of
Examplaér o- Cadepéndanashrbowgls avtttlibd(2.4Fdglupeaph ey iril Kt pyrazolo-
was stirre f hours at RT, then
concentr at di(aj‘npd’ér}r/}ﬁlflgggc@d prdgssure 1- Butanol (90 nL)
and TEA (6.4 nL, 46 nmol) was added to the residue,
anq the reactlon m xture was heated t§ rei uxow th 10

ours.—The reaglion ,mx Prﬂﬁas ed
M»% ntre under rgduced N
F F
)LG N
3



pressure. The residue was taken up in 300 nL and
i nsol ubl e yellow solid was isolated by filtration,

woaeiiozgiwni th 100 nL of DCM and in vacuo, to gPOUPER204§065329

10

15

20

g of 6-(2,4-difluoro- 72
phenoxy) - 1H pyrazol o[ 3, 4-d] pyri m di n-3-yl am ne, M

o For ey o s S 4 ayriidingSgamine (4
Brey 017 nsoph opl.l/ ndpvindoxahs wie a@ddd‘li@lwyryhmﬁ and cyclopropane carbonyl

gllﬁﬁde gﬁ' J(Lfl_ g 8'7 ?anBﬁ [i"é%%e %ﬁﬁﬁgrgele@%ﬁlgétfg]t@gﬂw&' tgre hours,

thmlc))olad end chla)ma(dogr@plﬁaﬁ'ﬁhmgh atida T2980-68%ELEIAC in hevsanes) to afford

%f%@%@e&réé%&% |[g>£§§'f Al #ré 1?1 eﬁgsy;)glfiﬁ—i)kpagoloBA—d]pyri—

Umdlheﬁylﬂ{anﬁde B =d106uB: M .St MSeivhed ) =Bs m xt ure was
vvashed with water and brine, then dried over MyS04,

PG AR PR .

(10% 50% Et QAc i n hexanes) 0 give 105 ng of

Eganiple - di Etmﬁmlfpmm@mﬁ (2&4 ¢yln axoplofrdxs)- Hi pyyrdavlelBd-d [pyrimi-
3-yl]-iso-y ﬂl@#&ﬁ MP = 211.3-214.4C, M5 (MtH) =

306. Additrona conpounds prepared usi ng the above

procedure are shown in Table 1. Exanple 2

Cy¢] opent anecar boxylic acid

[64\( Phyerys phenoxy) - 1H pygazol RI
4-H] pyri mi 3y|]amdeH NN\
F FF o/ V\D OO‘F 023110F

/ EP2006/ 065329 72 To aﬁ§é§ut|on b,
67(2, 4-di fl uor o- phenoxy) - 1 razol of gld]pyrlnldln 3
-ylamne (45 ngy, 0.17 mol) in 1.7 of di oxane was
added 14 uL pyridine and cycl opropane tarbonyl
chloride (21 uL, 0.17 mmol). The reaction m xture was

*i*ﬁ%t @ &1@1116&3‘ Jé%%to%@g 11t ﬁ&‘zolﬂﬂ@ msgggﬁ%n@%&ﬁ%&%é mg, 0.228

romat ogr a silica 50% Et

mexalhisy migligtang ves 8d Wn@ﬁlﬂﬁ)}ﬂdl Gpeided R dalhBRy$ menol) and
cﬂné @8(52111 2§|MR,§> Fﬁﬂg ROXNA AlikiBY %‘He?{eﬁ it réﬂuRX’%{h stirring

| n- 06. 3- 207. 5C,
Radive nh@nw th@@ wp@imh ded grreprtemianisi ey ousle silipoige- 40% EtOAc in
Hé)ﬁﬁ@g onl g ot anBsulBR] Gt [6- (@ﬁaﬁqﬁlﬁro >phenoxy)- 1H-pyrazolo-

[B4- @h)ytm@ludm gotleapitlendtys 226-0-896.8%6 M$ QVI2HAp3A0H mi -
d|n 3-yl]-am de H

Additional compounds prepared using the above procedure are shown in Table 1.

Example4:  [6-(2,4-Difluoro-phenoxy)-1H-pyrazolo[3,4-d]pyrimidin-3-yl]-carbamic

acid benzyl ester

ZT

\

P, oy P
SN

/



NNO\ NI N~OI \ NI NFI/ FSO NFF HN/~\\
HN z 00 SAO 10 To
W®202/0231d0 f | uor o- phenoxy) - 1H pyr azol o[ 3, 4- d] pyPCTVER006/865329
-ylam ne (60 ng, 0.228 mmuB) in 2 nL di oxane was
added et hanesul fonyl chloride (22.0 uL, 0.228 nmol)

?ﬁg% (&Wﬁﬁlﬁb%gﬂ%ﬂ%& o rpe}?.?z%?o% qn(ﬂbgilm}—(ﬂﬁ fﬁ%gﬂreo(tﬂgéng, 0.152

fe was frrin
howels in ¢ drlldD _waeaid@d@aﬂi@nmmtcb@ﬂqpi@edommm lestei (24dkul, 0.167
%%#31?: gﬁj ﬁaﬁ?@ﬁs h ﬂLlé 1@1)1‘1%%5 )Thte(}ez%ti\éﬁ n%;l(tu@ W9£ stirred at RT for 18
héursXhdn gar[tlltluoccbbepWemwg«t):P drd- Ig¢Y sz dlhe-organic phase was separated, dried

% é;[gé(ﬁgﬁfééﬁ(iglgd ? rycerll ﬁg& gﬁderrl\{gduceaé9 s&rgzﬁg %mdwgwas chroma-

lona ou ared usin
aigoaphed tlvoegu slhcaa(r()%éﬂ%vﬁt()m i hb)taaesl) to gExéﬁmgof46 (2,4-Difluoro-

R e T C e
£272.0°Q1. OCIINFFI\YFF HZN OH//-O0 20 WO
2007/ 023110 PCT/ EP2006/ 065329 73 To

Rt PR e A R e

carboni c acid chloride nonobenzyl ester (24.0 uL,
Bxangle Shmol 6 CahBiffExo(Enaxyt] H-p y1@plohdéid| pyrithalin-3-yl]-((R)-2-

reaction 18 hours, then
partiti ong]a?%%\g%u\e@% @élﬁe’rtaﬂﬁlglgmﬁ%'he or gani ¢ phase
was separated, dried 5 over MgSOH4, filtered and
Thasmthatigpeetedntids shegduioeghgmedlsur e.  The resi due was
chroma- tographed through silica (0% 50% EtOAc in
hexanes) to give 59 ng of [p-(2,4-Difluoro-

phe BrlH- pyr &8I'o[ 3, 4- d] yrldn diin- 3.yl car bani gep 2
aci'p w nzyl e;‘tTIVP 270. g72Y6CIAdg tTpnal
MPeANds pr eps 0si n ab

in Table 1. 10 pl e B Br 2. €O,
[6-(2,4-Di fl uoro“ph&hexy) - 1H pyrazol o[ 3, 4-d] pyri m di n-
3-yl']-((R)-2-

F F
Step 3 Step 4
1. Oxalyl Chloride F —’H o
o) N O 2>
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SCHEME H

Step 1:  5-Bromo-2,4-bis-(2,4-difluoro-phenoxy)-pyrimidine

Sodium Hydride ( 35.0 g, 875 mmol) was added to 400 mL dry THF, and the mixture was
cooled in an ice bath for 30 min with stirring. 2,4-Difluorophenol (84.0 mL, 8§79 mmol)
was added dropwise to the stirring mixture over a 75 minute period. The ice bath was re-
moved, and 5-bromo-2,4-dichloropyrimidine (50.23 g, 220 mL was added. The reaction
mixture was heated to 65°C for 3.5 hours with stirring, then cooled to RT. The reaction
mixture was partitioned between 750 mL of EtOAc and 400 mL water. The organic layer
was dried over MgSOy, filtered, and concentrated under reduced pressure. The residue was
dissolved in 100 mL of hot EtOAc, and 300 mL hexanes was added. The mixture was
cooled to RT and then refrigerated at 5°C for 18 hours. The resulting crystalline precipitate
was collected by filtration, washed with cold hexanes/EtOAc (3:1), and dried to give 63.66 g
(70%) of 5-bromo-2.,4-bis-(2,4-difluoro-phenoxy)-pyrimidine. MS (M+H) = 416.

Step 2:  2,4-Bis-(2,4-difluoro-phenoxy)-pyrimidine-5-carboxylic acid
5-Bromo-2,4-bis-(2,4-difluoro-phenoxy)-pyrimidine (1.0 g, 2.41 mmol) was added to 30
mL of a 1:1 mixture of dry THF and diethyl ether. The mixture was cooled to 0°C in an ice
bath, and isopropyl magnesium chloride (1. 45 mL of 2 M solution in diethyl ether, 2.41
mmol) was added dropwise to the stirring mixture. The reaction mixture was stirred at
0°C for one hour, then dry CO, was bubbled through the stirring reaction mixture for 45
min. The reaction mixture was stirred under CO; atmosphere for another 30 min, then
was concentrated under reduced pressure. The residue was taken up into a mixture of 30
mL water and 5 mL THF, and the mixture was acidified to pH = 2 by dropwise addition of
10% aqueous HCI. The mixture was extracted wtih EtOAc and the organic layer was

washed with water, dried (MgSO.), filtered and concentrated under reduced pressure to
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2,4-Bis-(2,4-difluoro-phenoxy)-pyrimidine-5-carboxylic acid ((R)-2-methanesulfonyl-1-
methyl-cthyl)-amide ( 61.16 g, 122.5 mmol) was added to 600 mL dry DCM, and the mix-
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SCHEME I

5 Step 1: 5-Bromo-2,4-bis-(2,4-difluoro-phenoxy)-pyrimidine
To 1.45 kg of potassium carbonate in dry THF (2 1), under nitrogen and cooled in an ice
bath was added 1.3 kg of 2,4-difluorophenol in THF (500 ml) over 30 min, followed by
addition of 1.11 kg of 5-bromo-2,4-dichloropyrimidine in 11 of THF. The reaction mix-
ture was heated to 60°C for 48 hours, then cooled to RT, and 4 L of heptane was added.
10 The mixture was filtered, and the solid was washed with 5 L of 1/1 heptane/THF. The
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mixture was stirred at -20°C for an additional 30 min. The reaction was quenched by the
slow addition of 10% aqueous ammonium chloride( 2.5 liters), allowing the temperature
rise to 0°C. The reaction mixture pH was adjusted to 2-3 by addition of 4N aqueous
hydrochloric acid (1.05 liters). The layers were split and the organic layer washed with
saturated brine solution(2.0 liters). The organic layer was concentrated under reduced
pressure, and n-heptane(4.0 liters) was added to the residue. The mixture was allowed to
reach RT over 12 hours. The resulting slurry was filtered ,washed with n-heptane, and
dried in a vacuum oven at 40°C to afford 2,4-bis-(2,4-difluoro-phenoxy)-pyrimidine-5-
carboxylic acid as a white crystalline solid 870 grams (94.8% yield), MS (M+H) = 381.

Step 3:  2,4-Bis-(2,4-difluoro-phenoxy)-pyrimidine-5-carboxylic acid ((R)-1-methyl-2-
methylsulfanyl-ethyl)-amide
To 1.42 kg of 2,4-bis-(2,4-difluoro-phenoxy)-pyrimidine-5-carboxylic acid suspended in
benzotrifluoride (5.2 1) was added 640 mL (2 equivalents) of oxalyl chloride and 3 mL of
DMF. The mixture was stirred at RT overnight, and then was diluted with benzotrifluoride
(2 L) and distilled under vacuum to about 3.5 L volume. The mixture was cooled below
5°C and a solution of (R)-1-methyl-2-methylsulfanyl-ethylamine (480 g) and TEA (525
ml) in DCM (1.51) was added, maintaining the temperature below 10°C during the
addition. The reaction mixture was stirred at RT for 30 min, and a mixture of DCM (3 1)
and aqueous citric acid was added. The organic phase was separated, the aqueous phase
extracted with 2 L of DCM, and the combined organic layers were washed with water,
aqueous sodium bicarbonate solution, and again with water. The combined organic layers

were then dried over sodium sulfate, filtered, and evaporated. The resulting crude 2,4-bis-
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Step 6: N'-[[2,4-Bis-(2,4-difluoro-phenoxy)-pyrimidin-5-yl]-((R)-2-methanesulfonyl-1-

methyl-ethylamino)-methylene]-hydrazinecarboxylic acid tert-butyl ester
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Yoo B ey s hRB it ensy ortsgingeasbopic g gy

esterah Wh@ne((@R) b 2nd 200 CheiOsl) hanstirred at RT overnight. The reaction

bﬁ%;&ﬁh\}g%s}ﬁlﬁf? glg%? ﬁ&ll qget?te )§3 Sn? 8nd a sqétuliaﬁed né]tuﬁ%%sesgl(}jium bi-

éalhgﬂl&te kolmmmy/hmdd}zﬂ) The broxlting roldkeprediptiic kz\g} coiiested by filtration,
ed |ntoa51|trreactor an di s. oIv .

¥v : on Wlth ugOus odlum btogarltg)wa shen it on P 1‘1y1 et%ler, and dried

wader veatved The ﬂﬁ(érl(alfwgmecnystamaei fobrh mtbuadm«)mo S&C}55faf [6-(2,4-

ord an e el
AP e e BB SR 55 PR P Qan g SR 1-metny:-
tthwl) \eacioelmMpt= TBC]- 120 8°Q, MS(’MHrﬁli)mm t hi onyl chloride
was driven off by the addition of toluene (1.5

PBRRY: o B R P b P P P ggol-a-yony)-

was char gegrogade-fl2edibhi ck resi due was redi ssolved in

THE before cooling down to 5-10C to afford a sol ution
g r OoXY) -

g{}? %ﬁ%qﬁlc%&eﬁ%eﬁﬁgor‘@%e%ﬁ%?% (R) - 2- met hanesul f onyl -

I-rret hyl -ethyl i dene)-am ne, M5 30 (M+H) = 518, which

& dted but used di rectly in the next step inF

FSt ep N

ét-ed @ en pﬁg&,‘:ﬂ n i @\
-- amFao)

- hydr azi neca box&b@sc ém d tert but yl ester

2007/ 023110 PCT/ EP2006/ 065329 80 The sol uti on oEf

{[2, 4-bis-(2,4-difluoro-phenoxy)-pyrimdin-5-yl]-chlor

o- met hyl }- ( 2-




met hanesul f onyl - 1- net hyl - et hyl i dene) - am ne was added
to a solution of BOC carbazate (766 g) and

w@2@vloedii@i ne (930 g) in THE (2.0 liters) at SECT/EP®06/065329
reaction m xture was stirmsed at 25C for 24 hours. The
reaction m xture was quenched with water (3.0 liters)
5 diluted with methylene chloride 2 0 Ilters) Aand tp{/\

reagtion pH was adjusted to pH 3 by additi f4fN> T o
}—Das_gﬁi_d.dlt, 2 PRet 2y s—é\.:épe— ea \*o he 67/_
OF.g@#nhyCnitla@, @ @ wi sEv-glat Ukat Bd _godi

bi cébonate (2.07TiterSy ahd a 1:1 mxtUfe of Watef ~ g5
ahd saturated kine. The or gani c | ayer Bnas

concentrated under reduced pressure for 12 hours to

gi ve

MEM[[Z 4- |s (2, 4-di f 1 uor o- phenoxy) - pyrlmd|n 5- yI] ((

R)- 24 f onyl - dteglld net hyY ,
- gt h ir azinegar BoxyMNc @. =@ Ie%ﬁr

ative) as a pal e Yel |l ow Ypowfer. Step
(@]

@]
6- (2, 4- i f | uor o- phenoxy) - 1H pyr azol Q[ 3, 4-d] pyri m di n-
-yl ] - - 2-nmet hane- sul fonyl - 1-wet hyl -et hyl ) -ami ne A
olq]u2 f 1.02 kg of HO
I_pIS (2, 4-difluoro-phenoxy)-pyrimdin-5-yl]-((
R -2 15
met hanesul fonyl -1 - net hyl - et hyl ani no) - met hyl ene] - hydr az
i necar boxyl i C aC| d tert-butyl ester |n tol uene (76-8

1) ,and cone 500 M) was stirred oveyr night .
e @ ture xé§ ®di | uted Wlt,\h I BO-Tpr op
A . and satur aqueolys gt um
tren V\g %ﬁ%h ' ' "
prieci it ate was col | ectted oy filtraf shed with
aqueous sodi um bi carbonate, water, nmet hyl
t-butyd” €4 her, and dried 20 under vacuum OT mat eri al
was recrmstalllzed fromisobutanol to give i' 5 g of
[6-(2,4- difluoro-phenoxy)-1H pyrazolo [3, 4-d]
g&HIP‘Wﬂg n-3-yl] -((R)-2-nethanesul fonyl- I|-nethyl -
€Tyt ) m ne. Np = 177.7-178. 8C, 1YS) (MH") = 384.
Exanpl e 7:
Step 3+ ( BBththorocphdifiuloyo-ph éidyxdy-Qirthbthgl Mpxh@roemy:)le 1H i nd

| - 4- ro 2- d| o eti
DB BT AR St od A1 RO St fisggg in 90 mL
dry@2MH and @41d1ﬂu(ﬁbphdﬂ2)ll\l(5 93 g,@S B thoK ahk] Gofasdruih cartfe@ate (6.70 g,
g%gil_-mggm pere adde& ﬁw 1%%)0t120(r)10rr71{x 1121% ]\'V]a'l(s)p ace 1%) e(r)(r)l?t{”oonGg%sa)lgg heated to

120°C with stirring for 18 hours. The reaction mixture was cooled and concentrated under

reduced pressure, and the residue was partitioned between water and EtOAc. The organic
phase was separated, washed with 1N aqueous NaOH and brine, dried (MgSOy,), filtered
and concentrated under reduced pressure. The residue was chromatographed through
silica (0%-6% EtOAc in hexanes) to give 8.484 g of 1-bromo-5-(2,4-difluoro-phenoxy)-2-

methyl-3-nitro-benzene.

Step 2:  3-Bromo-5-(2,4-difluoro-phenoxy)-2-methyl-phenylamine
1-Bromo-5-(2,4-difluoro-phenoxy)-2-methyl-3-nitro-benzene (7.31 g, 21.2 mmol) was
dissolved in 145 mL EtOH and 35 mL water was added, followed by addition of ammoni-
um chloride (3.63 g, 67.9 mmol) and powdered iron (3.56 g, 63.8 mmol). The reaction
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Step 3INOStep 4 NO1 Ac Oyl nitrate, NI/ F SEMC
N\ I/ I/ FHO Step 2. HCl Br Br F SEMF HNN\ O St~

wol@78tEP0 7 HCI N F 1z, KOH O O HO H3C VO PHO/ELRIE86/665329

FHNN\ O\ Step8 rH. 0, 082l B(OHz CIl F OF HOB HO
HO SCHEME E 5 Step 1:

R T R S e ey
tractddn dxtmreokds cnalsd dilesal theeh ghreeB@, ard thd fjtradh/mas emdentrated

ané} %(IL{CQ&) P%@%Q OJl"hé %@%ﬁg% nTré% 1ﬁ§nmét%{ d&'\%t%&nﬁb‘i&@ and the

car bona
D@nmlpbasawastsepaeaMSNq@ha:bwdh bnderdrm:dt(MgS@Q) attdred@at edncentrated

Ry S L L DB I 505 B0 525
E@S@mr@xammd dree ? é&i gi‘mfé vaen par(Ri4t difne - preneepr2-methyl-

Th rgani ¢ phase was separ at ed,
é@é'ﬁégﬂ tlﬁg%H&uegﬁg NaOH and brine, dried (MS04),
filtered and concentrated under reduced pressure. The
Blep i3d ué Brers o sht oA itbigr ephetbxyhd Bugldazadé | i ca (0% 6%

TG0 PARER S Bl 2R o Blamipg (3.3, 16,9 o) was dis-

sdeizie 190 . mI1 8ryStee perz; and acetlc anhydride (5.17 g, 50.7 mmol) and potassium

B PTRS sl 0 RDETREa T < BRSTULATA O o

emespiierd ln@ heezdd » 8ﬂ‘i€|v91th/\sau$rmgif0$ d6Invied Isoamyhﬁltmtf: (Bt3GHhL, 25.4

f t iy f -
gﬂﬁiolg Rradlld added h %pr\%gez \%g gg g'lm a?%l}g/g?cﬂ tﬁ%( Se%gtgd&l < was stirred at
BOGun(ddr bBrogen 6818 hovmod. )The'lthB:tIDB acikiupe was Cooled and filtered, and the

filtrate was concentrated under reduced pressure. Water (8 mL) and concentrated HCI (16

mL of 6N aqueous solution) were added, and the mixture was heated to 55°C. Methanol
(100 mL) was added, and the mixture was heated to 80°C. The mixture was cooled and
concentrated under reduced pressure, and the residue was partitioned between water and
ethyl acetate. The organic layer was separated and concentrated under reduced pressure.
The residue was partitioned betwee methylene chloride and saturated sodium bicarbonate.
The organic layer was separated, washed with brine, dried (MgSO,), filtered and concen-
trated under reduced pressure. The residue was chromatographed through silica (0%-25%

EtOAc in hexanes) to give 3.18 g of 4-bromo-6-(2,4-difluoro-phenoxy)- 1H-indazole.

Step 4:  4-Bromo-6-(2,4-difluoro-phenoxy)-1-(2-trimethylsilanyl-ethoxymethyl)- 1H-
indazole
Sodium hydride (98 mg of 60% weight in mineral oil, 2.45 mmol) was washed with
hexanes and added to 5 mL of dry DMF, and the mixture was placed under nitrogen atmo-
sphere and cooled to 0°C. 4-Bromo-6-(2,4-difluoro-phenoxy)-1H-indazole (0.50 g, 1.54
mmol) dissolved in 5 mL dry DMF was added to the reaction mixture. The reaction mix-
ture was stirred for 30 min at RT, then cooled to 0°C again. (2-Chloromethoxy-ethyl)-
trimethyl-silane (0.386 g, 2.32 mmol) was added, and the reaction mixture was stirred for
21 hours at RT under nitrogen. The reaction mixture was partitioned between water and
ethyl acetate, and the organic phase was separated, washed with brine and water, dried

(MgSOy), filtered and concentrated under reduced pressure. The residue was chromato-
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WO 2007/ 023110 PCT/ EP2006/ 065329 82 m xture was
pl aced under nitrogen atnosphere and heated to 85C for

wQ@28y7hboanes. The reaction m xture was cool ed, PCT/EPI0061065329

through celite, and the fils8rate was concentrated
under reduced pressure. The residue was partitioned

. .
e A PR ORE i an G AR ERRPE B M fomor -2
difld oo poarxy ad €a- tﬁmﬂmlanﬁehmw@nwﬂeé)s U endazote, NS Muél) = 455.
was chronat ographed thr ough silica (0% 25% EtQAc in

gt%g%n eé)(%lét?) QH&S’ ]?Téﬁ%% 52 dimethyl-[131digolan-4-ylmethoxy)- 1-(2-tri-

r ono- ey enox
phenyl maihybilan e(th&‘l)ﬂe&IYB 14]-igtazple3:

%%{)@% %gl tﬁj gb fplh H%?)g' noxy%th%lglah? ﬂafggﬁwth}(l)_rwﬁiendamb (20

g,54 M1mg ol Gasdissbed m/\a?sméh tgluend® asd Uedlimpath50[ Ind] ddbrplan-4-yl)-

SEATEOR %égggﬁﬂng%ﬁggw&de%fo@w&c? P?z dPech. %ﬂ&g@oﬁﬁgo)-zx
Eléa{}ﬂmfnhﬂammm biphersyl H0.42kg OA3enmnl)t paﬂgérmm dinpayatp @O g, 0.439
I
ﬁ{ﬁ?ol;] ?I?& %e%luggrg ceﬁ@&é@% .{]5787%10(? %%&;éﬁ% &Jg&d&gg Vr\nﬁlggﬁ% krvas placed
Bodariangonafddreatetlite AOCheith starcinigdor Hi hatuurs. eﬂvmacsmmrmsdlre was
?n(go)%ef‘cﬁ (rﬁﬁ'erléﬁ%%roug* @gﬁt%e%oitﬂr it?atg Wefg &p{{%ge ugﬁl%} e(a,ﬂceid | pressure.

€ Was co
Whs rasolne svas clatoedltcngnatdred rtmdmgb dlhpar 61%116% Et(¥tcan hegned))to give

Lt
000, ER Aot enl A0 1 Al N PLATSABRL 400000y 1.
vt éthplsilanyl- &tﬂmxymgthwasl}hddiadole.and the m xture was

heat ed to 80C. The m xture was cool ed and

S8 S B A DR R S BOF LRSS HHEF
ér(@AriDtﬂubayphenms) éé@ér(hmdlyélh&}:d@wmém #-gtrecthoxpyd elr-(2-trimethyl-
GEANERT BT O FR IR0 851720 Y AL BLNEAn 20 o acon
Watar(bd ndt) end cFhenongd i€l (Ilayrdr) weas adied aanalt thd reagiasih edxture was
g@a (j;la agﬁlhgﬁgcé gd 9@@ fgll\%sr%grhléﬁér Je&&%‘ﬁ%&ﬂﬂre AR ESSed Mdaéo%gentrated

ressu
umlfmﬂaiu!\:gd apﬂswde tand ohigtesidnt waatak@duR 590eBiHMcaderpH neutral by

RIS tah Ry Y e i B iy mdeonisnyaied o dpggesinder e

du®@dpmesséee( The rahidulevars ohlpnlmm’u ographet-thRxughisitiet Ky sliOVaRyIAc in
bl L nd : :

AR D BB PR AT Y GBS RafPoropanc

W2tdhol, M3 aviedl)andB7added to 5 nL of dry DMF, and the

m xture was placed under nitrogen atno- sphere and

lLed
T B B3t Ui R i pegeg 2 o
3-[642, 4nlﬁ1:ﬁllu))rqiph@rﬁllxy)e¢IHHnd&0ﬂH4 oxy] Divbpanasl, 2dda 0.4 gt hat mmol)
@g?&%%?\%dn% é&ﬁlrfﬁf drg W cool e t 0 déti@g glli§§ g)’@f nﬁ%ﬁ (V%gadded‘
(e Catooomsttiexyasetigd yaddrmimegdnyibr &0 hnémgt RD.aB86odjne (0.536 g,
3 1%%1315515) ]Icv%lrs Wedeig %8’ poﬁﬂ)gl o Jfﬁe FGAGH QkeMeXb Bl For 90 min. The

stirre
reaction mixture was partitioned between EtOAc and 5% aqueous sodium bisulfite solu-

tion, and the organic layer was separated, dried (MgSO,), filtered and concentrated under

reduced pressure. The residue was chromatographed through silica (0%-5% MeOH in



21 hours at RT under nitrogen. The reaction m xture
was partitioned between water and ethyl acetate, and

wo b@7oeygami ¢ phase was separat ed, washed w t h bCT/RB20a6/0h5329
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water, dried (MyS04), filt#ered and concentrated under
reduced pressure. The residue was chromato WO

LR R O SR pn it 3-SR Al - vtowyl-
plzdpamrﬁ) 26dipR , MS (M+H) = 436.
di f1 uoro- phenoxy) - 1-(2-_t ri rret hyl si | apyl - et h'oxyrret hyl ) -
S P oo pER Ay o S PRy gt o ropene
-4-yl mb@hlody) - 1- (2-tri methyl sil anyl - et hoxynet hyl)
3B QB henony 3ot tindusol £-ygo) a2 ol 530 me: 498
men ¢ld ppsraissoyveyl-in B imd delzdadang. 22@h1@0ph¢1§©bmic)acm@ 174 g 1.11
T N L e e

dmldfe(jlmfrmg)lwedd degl. Thdireaction ikuteywat@aqetiundyr @Lon atmosphere,

Ll{\lﬂn\bgé @b (J‘efﬂu?:lg%gﬁsggxél%%o‘%&%}gg% ﬂe‘%S? 1)<t’ure was cooled

traRB am@patl(LJQn&WgwedrﬂE@BAqandl spturdihé aqeRos saﬂluqm Cmthsimete The
nf&h%%? ga}&gwﬁegg}vg{h%&ﬂv@&%ﬂ&a g(?uéoﬁ Zoo(é%nwacéfbonate and brine,

rri e react onimxt
dncxl @MgS@)l fileredartdeongghiraal utder radvded peessuire. t Flad residas was chro-

R P L RHER" POREH, B B EF AR TL (5%

NeXthesPCM) tgigie 930n9863-§3-62-chloro-phenyl)-6-(2,4-difluoro-phenoxy)- 1H-

- (244 diflu hepo i Bt l xol an
91&1%(?14? %ﬂ’&y‘%oﬁ IF Fﬁtﬁ(%ﬁﬁlé/{bhy%%l%n 1O%St%oxyngt %f -
Hin dazole. 15 Step 6:
3d{ligioq @, cdniionh dopep piad meinyg Yhddhove parodurd ayd sheyh-ipdablan.
e 1,2-diol 6-(2,4-D fluoro-phenoxy)-4-(2,2-di nethyl -

dlo 1-(2-trimethyl -

%m%l g%(g\qnétﬂ?]%ln)qsetal n%lazol e (0.905 g, 1.79 mmol)

vvas di ssol ved in 20 mL of MeOH  Water (12 nL) and
EbapahMAR lgaamhlpn@ymwmf@ommds efribistivenHemt Vit was deter-
m. xt ur e was eat C fos jn. .Ihe
Ptk R s FE GsRESoMES Hihad Dur e Pararly trhimase t
l\N/gdlilﬁ} Bdmngﬂﬁé;_i'ﬂ l(MBP@ﬂldslﬂgl tﬁmgrﬁﬁlrﬂétﬁﬁ&wggt(ﬁk}% n bt]iﬂod @escribed in Ahn

] al by ropwi se addition of aqueous
FM?&ZIBQ &Ee?'b@gggﬁp %%;E(c(e?ﬂ@at ed to dryness under re-
YHEB Fﬂo%ﬁ@fﬁdﬂécﬁforﬁ"’tﬁ tlﬁ@&b&ﬁﬁm‘éﬁﬁpﬁlﬂ@ﬂ’%%& ‘Mﬁb&ﬂexpressed with SEK-

thr ou silica g(O% 10% Et OAc i n_ hexanes)_ to (9
fn E. coli (see, Khokhlatchev ez al., J Biol. Chem . 272:11057- 11062(1997))

§n<{ ﬁ’reﬁ %uﬁﬁ@'dl f’{%ﬁhﬁ‘/ﬁm‘m@‘% ﬂ}i;rdsﬂ%aamidcéi dluaxy] - propan
§hf thszhatmtﬂ mws’hwsaws dilytediin @Pﬁﬁerwﬁf% 2040} H4yymorpho-
gﬁ’(f %P(?pgﬁﬁs]u&%]p%uor 1 Elh7e% 02>%y glyccgolz%l}osahat? S m]\/l ethxollene glycol-

bis(helrainoloe(hyl dberg; NN IS4thtx|a)wet1wa&ddl m:M)IsMhdml (m}ﬁ) Vdnadate 1

Ofaégétxio%gd?g(ggﬁ?%a%ﬂ}?%{%r%s'O&gg)ggfesg?%%p(ulﬁl?@ss%lv\é@ in DMSO or

onlymg 80 (tartrdlPwas addatl alRT theasaoh plad cieneinC@bd@bfog,10 min at 30°C. The

o:n

kinase reaction was initiated by the addition of a substrate cocktail containing MBP and y-
Bp_ATP. After incubating for an additional 20 min at 30°C, the reaction was terminated

by adding 0.75% phosphoric acid. The phosphorylated MBP was then separated from the



2.11 mmol ) was added in two portions. The reaction

m xture was stirred for 90 mn. The 30 reaction
woooroeaInas partitioned between Et OAc and 5% PCIYEP2086/065329

sodi um bi sulfite solu- tiods and the organic |ayer was

separated dri ed (NQSO4) filtered and concentrated

et SBTATR BRE RPERocaltRosh Mty s obisinors, Byggrod, MA) and
30811923410 RETHRROAGU06E3PRLCkAN, DMl €51 ve 0. 408 g

% 61%‘32}%)@ Ipfg)lcg 15rr3 heno}é/m_ﬂgs_olfgl%ln% Htllggd\gezrg Ifound to %e 111h1b1t0rs of
834 ﬁ[—A(PZlQEEHeO For (A, R-tomd. K=[éi Rl4ugingo Ry y - Lk g yagholo[ 3,4-

%f i3 BB RaRSIG 1 88 sdaorpriniely 8016-e ki -
clﬂbﬁpﬁlﬁ@ryﬂ) @(M@hﬂd&@%h@ﬂox 981-inaaRd 1)4-VR ﬁm@d]z@@géﬁ&dl pniol

nmL of a Chl oro bor oni c aci 174
55“11“ 1ap3%r¥gﬁ) Ui@o‘bfaﬁﬁﬁoe‘gpg% gi/ (0.174 g, 1. 64 mol ),
and tetrakis-(triphenyl phosphino)-palla- dium (114 ng)
wer e added. The reaction m xture was placed under
argon at nosphere, and heated to 100C (reflux) wth
stirring for 26 hours. The reaction m xture was cool ed
10 to RT and partitioned between Et QAc and saturated
aqueous sodi um carbonate. The organic |ayer was
separated, washed with saturated aqueous sodi um
carbonate and brine, dried (MyS04), filtered and
concentrated under reduced pressure. The residue was
chro- matographed through silica (0% 5% MeOH i n DCV) ,
then by preparative TLC (5% MeOH in DCM to give 93
ng of
3-[3-(2-chl oro-phenyl)-6-(2, 4-di fl uoro- phenoxy)-1H 15
i ndazol - 4-yl oxy] - propane-1, 2-diol, MP = 93.3-94.6C, M
(MtH) = 447. Additional conpounds prepared using the
above procedure are shown in Table 1. Exanple 8: p38
(MAP) kinase in vitro The p38 MAP ki nase inhibitory
activity of conpounds of this invention in vitro was
deter- mned by neasuring the transfer of the
y- phosphate from y-33P-ATP by p-38 kinase to 20 Myelin
Basic Protein (MBP), using a mnor nodification of the
nmet hod described in Ahn et al., J. Biol. Chem
266: 4220- 4227 (1991). The phosphoryl ated form of the
reconbi nant p38 MAP ki nase was co-expressed w th SEK-
1 and MEKKin E. coli (see, Khokhlatchev et al., J.

Bi ol . Chem 272:11057-11062 (1997)) and then purified
by affinity chromatography using a N ckel columm. 25
The phosphoryl ated p38 MAP ki nase was diluted in

ki nase buffer (20 nM 3- (N-norpho- |ino) prop

anesul fonic acid, pH 7.2, 25 nmM (3-glycerol phosphate,
5 mM et hyl ene gl ycol - bi s(beta-am noet hyl

ether)-N,N,N ,N -tetraacetic acid, 1 nmM sodi um

ort ho-vanadate, 1



nM dithiothreitol, 40 nM magnesi um chl ori de). Test
conpound di ssolved in DVMSO or only DVSO (control) was
wa@odded2amnd t he sanpl es were incubated for 10 nP@T/BP2006/065329

30C. The 30 kinase reactioséwas initiated by the

addi tion of a substrate cocktail containing MBP and y-
ating for an additional 20 mn at

Eg%nfﬁg rea llﬂgﬁgﬂvj\sgs term nated by adding 0.75%

phosphori c acid. The phosphoryl ated MBP was then

Beparaacwital proparatien sipr @g02yydR3/ati0u POTIERXODEMOBESS shown in the

. y o, |

ﬁn)glrorb(vr%?gn’gé’bﬁ\sﬂ l%&ﬁ/@ 1@&&@!& 0o ﬁtﬁﬁggﬁﬁgﬁfd uaglrlll e?lem the Tables means

(330 wgmarfmﬁtMCbm@t)umdﬁ ddionmela I{ Packard Mer i den CT).

Usi ng the above procedure, the conpounds of the

g' BM@B&E%Q e sl hanadst-Qidae nhibitors of p38 MAP
. E!
2-brono-N-[6-(2,4-di fl uoro-phenoxy)-1H pyrazol o[3,4- 5

Hl@‘;dierrﬁ di n- 3- yI]-benzarri de a p%BWﬂJ@EO (uM of

Aﬁﬁ""ér enyI ) - 6 (2 4-di f| uor o} 2Qi(c)eo{;foxy) -1H i ndazol - 4-y

Lanoseol -propane- 1,2-diol exhibd¥ed a p38 1 C50 (uM

ANnNnr Avi talv O ﬂﬂ/l \AO 200171 022110
U " VT Z_UUTT LU

Ma’ﬁlﬁ%lﬁg“@w u329 éé*Exarrpl e 9(.)‘5 ormul ati ons

ﬂ’hammeamtm m|m1m&$ﬁl’(ﬁ§peﬁﬁtﬁi ihay capelles/@nyaimiyig WBewtold® mg each; one
rout es fornul e vvnlnthe fol |l owi ng

GiaaDBFlgé’VO %HHTQ/’é‘mlaﬁegarté’&’ra}Zlﬂﬁy V¥ Acti ve conpound” as

used in the Tables neans one or nore of the Conpounds

@b mbpositiuh &1l Orab ACmimstsationon for Oral Adm ni stration
Ingredient %w./w. Active conpound 20.0% Lactose

70 50t MK tearate ﬂ :0/ adi ant

one HmM [« Qr o
TVIA II\.\JI UTTT T UUT UUT IIUC/ IIHI Uul Tt I “UT '«

Hegedienng di spensed into capsu St ai ni ng about 100

Aptieaohipoang capsule woul d appr@eymate a total daily

@iwéﬁ}w.ﬁeﬁ&& i ve conpound 20. Dﬁ/égolvagnesi um st earate

Or &% ar melGe Gadi0Rl 1 0S€ sodi um 2| 9%, Lact 0Se 76. 5%

Lactose 76.5%

PVP (polyvinylpyrrolidine) 1.0%

The ingredients are combined and granulated using a solvent such as methanol. The for-
mulation is then dried and formed into tablets (containing about 20 mg of active com-

pound) with an appropriate tablet machine.

Composition for Oral Administration

Ingredient Amount
Active compound 10g
Fumaric acid 05¢g
Sodium chloride 20¢g
Methyl paraben 015¢
Propyl paraben 005¢
Granulated sugar 255¢
Sorbitol (70% solution) 12.85¢




PVP (pol yvinyl pyrrolidine) 1.0% The ingredients are

conbi ned and granul ated using a sol vent such as
woredoiaesaiio The for- 10 nulation is then dri ed PEOTEP2006/065329

formed into tablets (contaishi ng about 20 ng of active

com pound) W|th an approprl ate tabl et machi ne.

""""" Adrat-statoh—t ngred. ent—Arount
Xg i’hDK Vﬁ}aagtbnécy)o g Funmaric %19 d 0.5 g Sodium

Ela{/(mngde 2.0 g Methyl parabenf @03%5mf Propyl paraben

N N5 (:rnnnl at ard o ugar ’)R 5 Qr\r h| fnl /7ﬂOA
AT =AY CAT

€& g
C8oHPEDN) 12.85 g WO 2007/ 0231107 B¥T/ EP2006/ 065329 87

Megietwife VanderbiTt Co.) 1.0 gqsl%ba(&)(mnﬂng 0.035 ni

i s to 100 M The
ﬁ ﬁﬁl’%‘?@%ﬁ%ﬁrﬁﬁ%‘g‘?ﬁ 59;8“{16‘ SPRCHYIEn §9§3’6%1ﬁ§1pﬂﬂ13?6tﬂ0%r al

adm nistration. Parenteral Fornulation Ingredient %
Réirchistal FoAatilaen conpound 0. 25 g Sodi um Chloride gs to
make isotonic Water for injection 100 ml The active

compaund is dissolved in a pnortion of the water for
1222, R ——t+RAe—Watelr—+o4

Iqﬁrgcg{:r;ton A sufficient quant tl%yw%"’tsodi um chl ori de

A@tﬁé@ﬁl@(ﬁﬂad wth stirring to 0@5@ the solution

isotonic.__The 5 solution is npade up to wej nht wWith

PHEUNARIPTE®r of the water for %ﬁ%re%liedwtommered

i neecor M Cron memnbrane | g/l and packaged

under sterile conditions. Suppository Fornulation
Thepde epmponig is/dxisolvediat 4 pastien epBigrvetar foosmjection. A sufficient
FRANRY Bydoanen Ghiveal iskRAPadrbd 39h stirring to make the solution isotonic. The

solution is made up to weight with the remainder of the water for injection, filtered

through a 0.2 micron membrane filter and packaged under sterile conditions.

Suppository Formulation

Ingredient % wt./wt.
Active compound 1.0%
Polyethylene glycol 1000 74.5%
Polyethylene glycol 4000 24.5%

The ingredients are melted together and mixed on a steam bath, and poured into molds

containing 2.5 g total weight.

Topical Formulation

Ingredients grams
Active compound 0.2-2
Span 60 2
Tween 60 2
Mineral oil 5
Petrolatum 10
Methyl paraben 0.15
Propyl paraben 0.05
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Pol yet hyl ene gl ycol 4000 24.5% The ingredients are
nmel ted together and m xed on a steam bath, and poured

WO ndog/opaii@ls containing 2.5 g total weight. 10pdDEPDaE/065329

Formul ati on I ngredients gra&ass Active conpound 0.2-2
Span 60 2 Tvveen 60 2 M neral oil 5 Petrolatum 10

@ﬁ@%/"’&iﬁ%@' fﬁ”}{’éﬁ‘;ﬂ%@/ 065329 @@f BHA (butyl at ed

bwar oxy an| sol e) 0.01 water q qsS. 10!])00 All of t he

Lnar adi an haat ad +

B B eD . SERI TG SR COBPPICG BN CHGAN TRy B C Wil strring

Wat ficieat qﬁfknmjz oﬁ'@ﬁe]r & abb&fﬁ()ﬁddﬂﬁieﬂ\/aﬂ(ﬂbd\/xmgomgu&us stirring to emulsify

ti.rring to and water then
ﬁﬁd‘éﬁeﬁlggt.s’ Vlvﬁte %%“ ééyea&%%f;@ﬂ @@ &Formul ations 5
Several aqueous suspensi ons containing from about
Na@2Spiy Fopeuladots acti ve conpound are prepared as

nasal spr ay fornmul ati ons. The fornul ati ons optionally

e}a (i,lueo ?t | gr?swnsc g{a?nq e{% %%%P 0.8%5- O%‘I%fCent active compound

M Crocrys PR Cer Pl
a:larmcpayﬂbashmlsai spiay Ifmmlatdmxt ﬂhs @rmu{lﬂtnbns bptidndtlg contain inactive in-

Qéglgn 88? n%ﬁc S?IC mq%rocﬁgtaﬁ%lgdg]ﬁqcl)s%gsrogdl USt § a%{a}elCafa%O SC, dextro SC,

aned ehicdidte, lemrotcyhmr]cablklynaj}eba adeled tgadgipo lpH Slhel(@al lspragiformulatmns
at J on REL act uat

bwbs PR 80 REG SRRt YR VBB apow 5:100 uLof

form\ldtion pls sayatiom. B gipicat éosidpeschethildis Cibsprofs every 4-12 hours.

LPS-i nduced TNF-cc Produc- tion i n THP1 Cells. The

PO 1 Ui S s D b g S s V- Produc.

nmodi fi cati gpn @f THIPG oM. hods described in Blifeld et

al. Transplanta- 15 tion, 51:498-503 (1991). (a)

| nduction of TNFbi osynthesis: THP-1 cells were

$he puhyed thacoupqunds ofthdl inmentiRRNG ir(ldbih g BRE- o release was deter-
n%nedhl?sgnsgbaurrn or m 3diﬁcati0n of the methods described in Blifeld er al. Transplanta-

tion, 51:498-503 (1991).

(a) Induction of TNF biosynthesis:

THP-1 cells were suspended in culture medium [RPMI (Gibco-BRL, Gaithersburg, MD)
containing 15% fetal bovine serum, 0.02 mM 2-mercaptoethanol], at a concentration of
2.5 x 10° cells/mL and then plated in 96 well plate (0.2 mL aliquots in each well). Test

compounds were dissolved in DMSO and then diluted with the culture medium such that

the final DMSO concentration was 5%. Twenty five pLL aliquots of test solution or only
medium with DMSO (control) were added to each well. The cells were incubated for 30
min., at 37°C. LPS (Sigma, St. Louis, MO) was added to the wells at a final concentration

of 0.5 ug/ml, and cells were incubated for an additional 2 h. At the end of the incubation

period, culture supernatants were collected and the amount of TNF-¢t present was deter-

mined using an ELISA assay as described below.

(b) ELISA Assay:
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contai ning 15% fetal bovine serum 0.02 nV
2-nmer captoet hanol ], at a concentration of 2.5 x 106

w@edo7®23tio and then plated in 96 well plate (0.2CTEP2006/065329

aliquots in each well). Tesp 20 conpounds were
di ssolved in DVSO and then diluted with the culture

I?#Ilg]u%u utér}rja%t Exg[frfglsegfa lel% e(tggﬁgﬁ(f n%g%tpi Rﬁﬁ%lsng%SA assay

T e N e AT B Rk YRl Reimund el

GHTY vR). 3&5),%@(19&@) was added to the vvel s at a

Pt o il et ErsL B A i Yk GRDe TI-H12 in PBS

LAAIRLARR AR PRES Bl et RN Bl g gucs were

washed withi PBS ard tkbd Bldclsiwivh 8% redardr edlkoielRBS.foX bhour at RT and

ELL.SA Ass 007/ 02311Q, PCT/ EP20Q6/ 065329 89 The
TSR BT RS GRS SRS ™IAS BB80er i ned by a
$REGdnldGrdls @Pé#\lﬂéﬁar’é& St A§S8Y solMSd 6 HuMParAiEd mBNan CENF-a (R&D
anti bodi es (2TNF-H12 and 2TNF- H34) described in

Bstamsa Ylispeagplis, MINI:. Thmc;oncgg{ag,l)on o ghe s@:ggla(qsgg@l}e assay began at 10

S t e coated with 50 gl per
E\/\gh}'ué’fmgﬁ‘ﬂjgod%d?Sle:h%d?%“?ﬁsr PBS 5 (10 gg/nl) and

PHhplLilbhdwds ofitha abesicdithireesd padnarih esror SN Flaodaed sorgintly mediem

pl ates were washed with PBS and then bl ocked with 5%
h?@ﬁfrai) VG rrqukwmﬁvséah@rotaofrm@mnmtemoaﬁﬁon%@@ﬁb@dy 2TNF-H34

4 bl P epntani B B AR RET hledeB efistl oihersamales were in-

élﬁsa@dmbf@m atlIF w6l geMEEshakingtad aBhenMyvaMREA@R dibics with).1% BSA in PBS.
The concentration of the standards in the assay began

a9 uh@ penaxidage-sirertayidiovgamsd. $ SaaFrancisep, §gpisglution Contalnmg 0.416

Bt parSn Ee iRy ol b P S G © cach wetl. The

aff@plésf Wik inRbeelifonash Additthndbl BlatalT SHPhSn Hashed 4 times with 0.1%
bi oti nyl at ed nonocl onal anti body 2TNF-H34 (2 gg/nL in

BBS i BBS aFifiy . @ Orpb @i cdianh indwoh terddd dtef ml&r@helwéfme diamine
gen %;I%cﬁo%e rpelro @mgcﬁr%g é %ei:rh 0 gtS s ?V)\Aalf@ %g%h well and

il SBBﬁles iz&léreﬁﬁc@ attﬂﬂf in pl% dxkdars3) i ai[R’l?;l\,G)ﬂmcral (lﬁysrm df ths. sample

Sa CI sco, CA). solution c aining 0.416
@%@P Gy ECQC%YVF@FSF%W%‘? ngh@ﬁ@%%éﬁﬂ@ﬁﬂ %@%ﬁéﬁwere deter-
brfn QBEE Wlrhph rER@In g SROBRE1 WMRERy AGDRAL RANE @6n&ﬁtr%tlon used.

addi ti onal 1 hr at "RT and then washed 4 tinmes wt
0.1% BSA in PBS. Fifty L of O phenyl enedi am ne
Exdropledh: ( iz Ygravhssay phigvadaemidrednbibitimm ofdd$-10d 0@ dIBNF-o Produc-

hydr ogen pgr oxi i .2Mcitrate buffer pH 4.5) was
added to eglglllwn%/\gﬁlplrbﬁgsm t he sanpl es were i ncubated
in the dark for 30 mn at RT. Optical density of the

FROWiBty @itk ddhep JuRide bEMELn Wt n 6 athibit t}ée'iﬁ\mm @RAse®hvivo, was

nm respectively. TNF-cc |evels were dete
determined using a minor modification of the methods descrlbed in described in Zanetti ef

al., J. Immunol., 148:1890 (1992) and Sekut et al., J. Lab. Clin. Med., 124:813 (1994).
Female BALB/c mice weighing 18-21 grams (Charles River, Hollister, CA) were acclimated
for one week. Groups containing 8 mice each were dosed orally either with the test com-
pounds suspended or dissolved in an aqueous vehicle containing 0.9% sodium chloride,
0.5% sodium carboxymethyl-cellulose, 0.4% polysorbate 80, 0.9% benzyl alcohol (CMC
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m ned froma graph relating the optical density at 450
nmto the concentration used. Exanple 11: In Vitro

was@ap2iioo Eval uate the I nhibition of LPS-i nducedr/Ek60€w65329

Produc- tion in THPL1 Cell s925 The ability of the

conmpounds of this invention to inhibit the TNF-cc

b e e SRR S AR 30 T, O B MY pjegted trapert
omR ety witle L0 ugbf LPI(Sigmansndlouis, VAS). 1800 1(511991535) m&Ravere sacrificed by

kut et al . Lab. din. Med., 124:813 (1994).
E@aﬁmf@?@&mpé bi@%wwa@\iﬁswa by gardiocgnigsis Blend Magglarified by centri-
Righ@6n atHF d00St £for 5ein. R H SerdGachd ¥R B red 101clcAR QubMB BId frozen at -
G oups cont ai ni ng 8 mce each were dosed orally either
i&ﬁ)"ﬂmrttﬁ enalped foeANBOX by)EhI@é asuy fBreded coteingsalalddnarillo, CA)
%n]g gg%a\ﬁ% I8 drgrsc%L {n ng 0. 9% sodi um chl ori de,

9% Sodi um car cel lul ose, 0.4% pol ysorbate
80, 0.9% benzyl al cohol (CMC WO 2007/ 023110
E@fﬁ}ﬂ@ﬂ@ﬂGAﬁﬁﬁﬁﬂ@Ind%edléhhcitie)n Batsonly vehicle

(control group). After 30 mn., the mce were injected

DL b7 00, ALob0f AR g

R@am aibyail, 4310 pp Eidd183 (G0QD) w8\ ihanduest lyda Hygle injection of 0.75 mg of

ﬁugazﬁ ?%uﬁSBé e&fz"f)éﬁgég%u%%%&@%mﬁ Hﬁg e e\}/l'gh%/tvse Hindpaw volume is

teasusl bymtbrtd@ptﬂcaamttqmb@sfs éiﬁciOfand Z’BQn Aset oﬂ%;oﬁ@()?l ammils is dosed
?vﬁ tlyalgg alnohgra rﬁ%ou%ls b é&)t?g’g?lg%ﬂg eoa% l“{ﬁl%f%red orally at 3, 10, 30
aech60 so@tlgy day' cis)sngemt Imdometlﬁxmrrph edbfa pAsipmﬂa:mtroll nBercedage inhi-

1 uced arthritis is evalul ated
ﬁ{élio Of%hndpﬁ Eaf&%%sec oﬁlaée%g@'er et al., Arthritis &
Rheumatism 43(1) PpHAYSLREEA)/2080JonMolix li0duced by a

ThRELE eRch! 80 St Relis MheibloentPsPlnathryseended

H ndpaw vol une is neasued by water displacenent on

Wik thSpredit anadnGen hds et deferibehivitb irefareh oaloghe speddesecibodiments
t. th 0 u %1t ragac

L ORPREPL DTl SRRy AN SRRTATLD L b

draslagledseqdlwdlﬂnemlaabc subisstuwiskditheutalepasingifioen terituedipirit and scope

Percent a bition of aw_ed e 1,S.ca | at

B R APl Ry R oPRY 7 B i ® Bl APt
@tuaean ,erd}ateamld céxhpoqtoondfirohtiery mpress gmocadsheceastesamy the obJectlve
Vﬁ%{lﬁande$8pe % t hFes rt?r‘?’\%?légr:l? I)ggnt épgr?laaﬁfgﬁt?o%%%{%ﬁ e%@le(l? ?0 be within
ﬂms&h&uﬁdh@dammﬂ@p&nhd&ehyothose skilled in the art

that various changes nmay be nmade and equival ents nay

be substituted wi thout departing fromthe true spirit

and scope 20 of the invention. In addition, many

nodi ficati ons may be made to adapt a particul ar

situation, material, conposition of matter, process,
process step or steps, to the objective
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spirit and scope of the present invention. Al such
nodi fications are intended to be wwthin the scope of

wo b@7obaios appended hereto. WO 2007/ 023110  PCT/EP2006/065329

PCT/ EP2006/ 065329 91 WHATIIS CLAIMED IS: 1. A
compound of the formula: R a WR2i RR WY R- N lag;
V\LHAT L%ll K NR-AXNR3IR3 or a

armaceut 1 ca Iy acceptable salt thereof, 5 wherein:
Rl is aryl or heteroaryl; RZis -NR Ra, ‘NR SOZRa,
INRc@p@)Rao! ik fogaiukay| sul f onani dyl C1. 6al kyl ,

Cl- 6al koxy- carbonyl am no-d _6al kyl, |inear C3.6al kyl,

G _6al kenyl, C3_7cycl oal kyl - d _4al kyI

C3_7cycl ol kepyl , C3_7cycl oal kenyl - dal kyde,

hal o- d _6al kyl, haI o -C3_7cycl oal kyI

hydr oxy?&(_ alkyl, daeal kylogul fony, gté;&& Ib;
d _6ark gnyl - C _6al kyl, aryl - or

het eroaryl - O Ral kyl, wher ein Ra | s hydr ogeh,
Cl_6al kyl, C3_7cycl oal kyl, C3_7cycl oal kyl -C _4al kyl ,
o34 phgrma@altwehmccept@ge Vfdytd:llemafkenyl d _4al kyl,
Q,ﬂg -C _6al kyl, halo -C3_7cycl oal kyl,
R%/ oxy -Cl _6al kyI 15 d _6al kyl sul fonyl Cl. 6al kyl ,
_ buarardeldramyl, - O _6al kyl , aryl sul fonyl - d _6al kyl ,

fe%ller cl)\gfg %ﬁ %ES?;? kﬁk}% @ékl k)}l suwfﬂ}4 %Ogléh éwl &ﬁ&?@{ calkoxy-

Cl @aﬂbloyylamtmo Gakdllqﬁ)dmmbﬁnqaﬂqm&@alﬁbnysﬂskwcloalkyl C4alkyl,
0
oxy yam’ ﬁgc ar oﬂy@l géﬂag(%}}lf €, éa“%ﬁolg%‘% bb- Ayl algs e 7C)yldoalkyl
a. MHWIYﬁnsml@laCbmﬂyﬂsulfmylsakaﬂwl,,Clcsalkkﬂsudfan&i Coalligy.l aryl-Ci.ealkyl

het ocycl yl al kyl, d . 6al kyl carbonyl 20
Z)E?E%?Aaﬂqe(ge 1;/cl yl -d _6al kyI am no- Cd _6al kyl ,

N- Clwlﬁednkyl am no-C _6al kyl, N, N di -

k
R s oo K RO Gobrclgatkenyl
al ks 7cyeBalken jly@r abgh halo- (Glsaﬁfal kglo: Cﬂdcyql(salltw,drydgmy Cr.ealkyl,

%t gﬁglﬁé’m&% XXky]la{f]b{ﬁﬁyl DRLSIR, Dhnedh¥littonyl-Cy ealkyl, aryl, aryl-

C1.¢alkyl, aryl-C. Galkyloxy, heteroaryl, heteroaryl-Cy_salkyl, Ci.¢alkylsulfonamidyl-
Ci.ealkyl, C;.ealkoxycarbonylamino-Ci.galkyl, C;_salkoxycarbonyl-C;.galkyl, C;.salk-
oxyaminocarbonyl-Cy_salkyl, aminocarbonyl-C;.ealkyl, C;_salkylaminocarbonyl-
Ci.ealkyl, carboxy-Ci.ealkyl, heterocyclyl, heterocyclylalkyl, Ci_salkylcarbonyl-
Ci.ealkyl, heterocyclyl-Cy_salkyl, amino-Cj.ealkyl, N-C;_salkylamino-Cy_salkyl, N,N-di-
Ci.salkylamino-C;_salkyl, C;_salkoxy-Cj_salkyl, or heteroaryl-C;.¢alkyl, and

R! is hydrogen, hydroxy, or alkyl

WUJ

is hydrogen or C;_ealkyl;

R* ishydrogen, Cyealkyl, hydroxy, amino, hetero-Cy_galkyl, hetero-Cy_galkoxy, hetero-
Ci.salkylamino, heterocyclyl, heterocyclyl-Cy_salkyl, hydroxyCs scycloalkyl, Cs_scyclo-
alkyl-C;_ealkyl, C;_salkylsulfonyl, Ci_salkylsulfonamido, aryl, heteroaryl, aryl-C,.salkyl,
heteroaryl-C_salkyl, Ci_salkoxy, heteroaryl-C;.¢alkoxy, —(CHR"),-C(=0)-R,
-(CHR"),-0-C(=0)-R%, -(CHR"),-NH-C(=0)-R° or -SO,-R

wherein

R®is hydrogen, Cy_salkyl or hetero-Cy_salkyl;
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25 d _6al kyl am no, heterocyclyl,
het erocycl yl -d _6al kyl, hydroxyC3. 6cycl oal kyl ,

w@30Boyxho- al kyl - _6al kyl, Cd _6al kyl sul f onyl PCT/EP2006/065329

C _6al kyl sul fonam do, aryl 92heteroaryl,
aryl -d _6al kyl, heteroaryl-C _6al kyl, C1.6al koxy,

he%;??&% %?l g?@ﬁK?)ﬁMh%%C C&‘lé@ ?—'&5'6 aryl-Cy. éallgeyl heteroaryl, or

whertheieno@0lyRb i s hydrogen, CL. 6al kyl or

het I kyI WD 2007/ 023110 PCT/ EP2006/ 065329 92

R |2 %Qg{ﬁ% hydr oxy, am no, hetero-C _6al kyI

Arapld Y @e ylitrc(genﬁ(al doglof Xreade¥ vaitydgen and theedtbenis ¢R yI

ri sty Qtod; X and Y are nitrogen, or one of X and Y

IS nlhtrogen and the other is CRd; 5 wherein Rd is

hy d RS gelmydr Gen6El sajity), hiygarxgxg), salBlo _ﬁahkmo(yl,al(aml gadkyl, cyano, halo,

hal % gﬁ*%g éﬁl\{% &P@n R \Nﬂg ﬁﬁg’an Rg/ﬁ%:r%[nﬁRﬁ%h (ﬁlogéél or qﬂﬁyy,l

W| ss%abdzrtdud),, S(D)HSCBzmrNR-Q or NRf; vvher ein 10 mis

fromh%rtag) , and i s hydrogen, CI _6al kyl
het &r 0 _6al kyl, heterocyclyl
hydmm)frdfﬁ%cycdmial kyl, -C( O) Rg or -SQZ-R9, vvherei n

[ al kyk, _ar rydl - t er oar
0, B9 R ALY g o SR RS st
t 0ge€Che®)- W toh - SR twhieseit B iMﬁlfghﬂkylhayl, ar}d}(hréalhyitﬂemiemmwl, hetero-
for acyclic,. 15 ring; Ais 0, CH2, SO,,,
C(= ?;) %ﬁhﬁl&yﬁyfl&?h wherein nis fromO to 2, and
GhRT mch&fdb ggleer vath Bk aﬁmhd(tyblwhlﬂ()thzy artheetaclomipoanidrafa heterocyclic
claim1, wherein said conmpound is of the formula: R~
(R) "R2R2 P 1-N ~N pN H
is O, CHy, S(0),, C(=0), NR", or CH(OR"),

wherein
n isfrom Oto 2, and

R" is hydrogen or C,galkyl.

2. The compound of claim 1, wherein said compound is of the formula:

(RY) vooR
\

p an
LI

N
H

wherein:
pis from O to 4;
cach R’ is independently halo, alkyl, alkoxy, haloalkyl, haloalkoxy or cyano; and

W, R? and R* are as recited in claim 1.

3. The compound of claim 1, wherein said compound is of the formula:
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wherein: pis fromO to 4; each R5 is independently
hal o, al kyl, al koxy, hal oal kyl, hal oal koxy or cyano;

wara7/02810N RZ and R4 are as recited i n clai mAaCT/BP20061665329

conpound of claim 1, wherei9d said conpound is of the
formul a: WO 2007/ 023110 PCT/ EP2006/ 065329 93 RAWR2
FON'"N H F wherein WI RZ and R4 are as recited in
claim1l. 4. A conpositioniwonmpgising a

phar maceuti cal | yrac tabl ke excipient; and a conpound

of claim1l. 5 5. (ﬁﬁ% qoﬁNtreatlng p38 nediated (1)
di sorder sel ected le Crohns di sease,

irritable bowel syngrone, aduft respiratory distress
syndrone, or chronic obstructive pulnonary disease,
Sabdinl, R@gn&RWe a§ké&ﬁe@ﬁilr@1£1h§1 ering to a patient a
therapeutically effective ambunt of a conmpound of

claim1. 6. A nethod for makin conpound of formula
eACOIQPoqL‘p(gl cmrls\ygg\g arpslag@ltwg]hr %Cé@)ta leexeipiend; and a compound of
whekein: pis fromO to 4, one of Xand Y is N and the
other is CH or X and Y are both Ny Wis 0, NRf, or a

go‘g Hb::t %%%eﬁ@g@%gg@d@}%f H 3 k?&q geréq f%g;}rl)r t 1(?1%1 d}ohns discase,
Qﬁla?)@é’@dmk)lﬁdkor%,_aﬂ@ltlf Slfpirafgﬁgaaﬁb{r@sls@ ds8M¥! or chronic obstructive
C3. 7cycl oal kenyl - hal o 6a|ky|

Hlé]pgm@y d;léfigéq S&d Wt oqq%p]gﬂsgn 'S} I@QFW}H g to a patient a therapeutically

ElfecBiad Kibemtl dranvhmofhd GaE1kA 1.
A _6al kyl sul fanyl -C 6a|ky| arylsulfonyl a _6al kyl ,

%eg ar d . 6al kyl X al kyl oxy, heteroaryl,
g‘reghqugpr éak@&fwrnpoep 64 ‘15591 onam dyl C1. 6al kyl ,
d . 6al k-
R’), y
L
\ 4

o~ x~ N

p isfrom Oto4;

one of X and Yis N and the other is CH, or X and Y are both N;
W is O, NR', or a bond wherein R"is hydrogen, alkyl or a protecting group;

wherein:

R* is Cygalkyl, Cs.7cycloalkyl, Cs reycloalkyl-Cy_salkyl, Cs.7cycloalkenyl, Cs seycloalkenyl-
Ci.4alkyl, halo-Cy.salkyl, halo-Cs scycloalkyl, hydroxy-Ci_salkyl, Ci_salkylsulfonyl-
Ci.ealkyl, Cy.ealkylsulfanyl-C,_salkyl, arylsulfonyl-Cy_salkyl, aryl, aryl-C,_ealkyl, aryl-
Ci.esalkyloxy, heteroaryl, heteroaryl-Cy.salkyl, Ci.galkylsulfonamidylCy_salkyl, C; salk-
oxycarbonylamino-Cy_salkyl, C;.salkoxycarbonyl-Cy_salkyl, C;.¢alkoxyaminocarbonyl-
Ci.ealkyl, aminocarbonyl-C;_salkyl, C;_salkylaminocarbonyl-C;.¢alkyl, carboxy-
Ci.ealkyl, heterocyclyl, heterocyclylalkyl, Cygalkylcarbonyl-C;_ealkyl, heterocyclyl-
Ci.ealkyl, amino-Cj_ealkyl, N-C;_salkylamino-C;_salkyl, N,N-di-C;_salkylamino-
Ci.ealkyl, C;.ealkoxy-Ci.ealkyl, or heteroaryl-Cy.salkyl,

R* ishydrogen, hydroxyalkyl, alkoxyalkyl or alkylsulfonylalkyl; and

R’ ishalo, alkyl, alkoxy, haloalkyl, haloalkoxy or cyano

said method comprising:



oxycar bonyl am no- d _6al kyl

C _6al koxycar bonyl -d _6al kyl , d . 6al koxyam nocar bonyl
w@0oolo2kdad kyl , am nocar bonyl - _6al kyl , PCT/EP2006/065329

G _6al kyl am nocar bonyl - _@a&l kyl , carboxy- d . 6al kyl,

het er ocycl yl, heterocyclyl al kyl,

el G R

N, N-di - A _6al kyl am no- HI . 6al kKyhk?

d _6al koxy- O _6al ky|os or Wet®foaryl -a _6al kyl, R4 is
hydr ogen, hydroxyg y%, 0 kyl or
al kyl sul fonyl al k hnd | 25|R5 1 s hal o, al kyl, al koxy,

I . L
hal oal kyl , hal oal% qylj% said method conprising: (dd)
WD 2007/ 023110 PCT/ EP2006/ 065829 94 reacting a
conpound of formula dd; 4 ‘(ﬁ%Am/HNC (R50:010
XO(dd) ~(R5)p with a chl e dgent or an
anhydride; followed by treatnment with a protected
hydrazi ne; ol I deprotection, to afford said
gﬁﬁﬁgﬁkﬁﬁgfg?%fﬁﬁﬁgﬁggﬁxyf The use of a conpound
fdlosrcdbpgrestoank aitmalprowectet hgdpriepar ati on of a
g.%'w%gg? HE@%P#H@E‘SO aIEfocﬁstal c%tmq‘:ofun%.o‘%gogrfn”%éeat ed

u .
I sor i'nvention as ‘herein ore descri bed.

7. The use of a compound according to claim 1 for the preparation of a medicament for the

treatment of a p38 mediated disorder.

8. The invention as hereinbefore described.



