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p38 MAP KI NASE | NHI BI TORS AND METHODS FOR USI NG THE
SAME The present invention relates to fused pyrazol o

w@ooroeasvshe derivatives and rel ated com poundsPCHEP2006/065523

process for their manufacture, pharnmaceutical

preparations conprising the sane, and net hods for

usi ng the sane. Mtogen-activated protein kinases

(MAP) is a famly of proline- directed

serine/threonine kinases that activate their

substrates by dual phosphoryl ati on. The ki nases are

activated by a variety of signals including

nut ri t PROMESSTFORSYNTHESE OB AR YLIOKY DOAVIN OPYRIMIDINES

factors, endotoxin and inflammuatory cytokines. One

group of MAP kinases is the p38 kinase group that

Ths Immi-ﬁaow gentznnlstol zSpl‘bOfEsH’ﬁor(tEe grepaqaﬁSm pf oﬁﬂpomms Sdhichnde e.g.
gﬂ) ) ]IE) Jinases are,res ¢

EW 6%?%?1 af tnoé éﬁ%se%%sts?‘i}%?ﬁi Wé t uéﬁeb%l? 6%%63 8t gpgmeore

pﬁrtmﬂhﬂy asa pitdeess fda thap@araalbd o P2Xaatd/vaR24,;aytagonists for
sic chem cal stress ro-infla

B B P e P et et RS o P diat R g diseases

tomaiididanihd isotdees.pr oduct s of the p38 phosphoryl ati on

have been shown to nedi ate the production of

nf 1 apmat ory cyt okin including TNE and | L- and. .

£0¢ P AR Goe e SARERe 6ok d0ROHpR O RRD e g rine

stopge aad edné emptyirey. Fhs pdbms&olsésﬁtmsnam dteporid thie bivslder fills

exa

B SSPTR e AR b Sioh 3 B SheleD B S TR v b o) Fhervous

refleeguallat whel n'pcmdluoh ireffexhasuizaba elntmies dettdatides op |lﬂjﬂlsrf@lls at least

a causative r nth enesi s, of. r heynat oi
SRR IS tsee Il AR R R o REtn  furonomic
tpiodal chabrefieelit cah cam bk m}hami drmetatap py cantrs dmtherceteheal cortex or
%Ilraeat ment of inflammtion, inflammtory bowel

i%base, nultiple sclerosis and asthma. TNF has al so
been inplicated in viral infections, such as HV,
Pufihasemzia g wiaraxgracedlnthr peripesceptonsshava bbendinngichted pebaving a variety

BB St 5 YRS o B oo%) BRL S el 5105

Sl(afr)' ACP] adzoati@ker\ektct§ aandvine, dpstigiulatBeansoiyinetse, endings
n herpes vi.rus- 9[{%HI—I\/ 6%d human. hergesvi rua.—? TP
Ng IR RASP A AR PIUCEd MGFRISEY SCROE ATy A Bisgr gh &
fd@ep’[ﬂtsrlﬁ@é'lbdzdnl cassifledingo ovdeiar ffhitics, atid B2Y-land PRX- s

B e KR OB e R AR S50 MO8 e

pinarhiadologicill@bimedetydioal The PRY«‘i)urlﬁstéﬁéptaﬂ(irdf 6dhreteirntoupied

R BRcR e eX B8P oskire sARpHap bl P e arbltinnels.

Petieggictrédeptors in patiigulian Pakyecepefrt,iae Bk o form homomultimers or

ngi ogenesi s, sor s and ato
RefieRTrars. To i ebpystor gl PRk et 346605 hayy hgen coned
ihiae dird: 8ixf oG8 eARciitoRsE28S P2XL; ReXaPent; IRIZXE;&hQ@Q)Q};thd three

ncol o has be reviewed; ar et al.,
BRI SREPIES B FeTar GBS 3065, Geh 569 BR0) Nature 377:428-
55371h UbW& et A A9DSSSatuie FI7uG2RBS! eﬁfd@hrﬁ&@@q (1897) R@rr8ghamacol.
i_nhi gl tion of thesq?t:cyt oki nes by i nhl biti on of 'the

% hade The gruchupand ehiomosemal BrPRIRG Of MEHYCICAGMHE X3
@éeé;ﬁw alvuRg h@[@auo aéentda@c&ﬁ)edl(s&ﬁﬁﬁa%t At @997 &@e 195:101-111). In
i nvention provides conpounds of fornula la or Ib: or a
Py ?ﬁié’&i?ﬁs@al qfyP2e é@bng%?éi TscepiQ SUp it e feceiaey ©infodyes ATP-
is aryl or heteroaryl; R2 is -NRLR11l, -NRLISO2R11,

-NRILQ=O R 11, Ci -eal kyI sul f onam dyl Q eal kyl ,

Cral koxycar bonyl ami no- G - al kyl, linear C3_6al kyl, -
al kenyl , C3-7cycl oal kenyl, hal o-Q eal kyl, 1lalo-C -
cycl oal kyl, hydroxy-G - al kyl, G - alkylsulfonyl G -
al kyl, G- alkylsulfanyl-C - alkyl, aryl-Q oal kyl or
heteroaryl -G - al kyl, wherein Ra is hydrogen,

C3 7cycl oaI kyI C3 7cyc| oaI kenyl haI o-C - al kyl,

' o ~ Y
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G -eal kyl am no- G -oal kyl, G - al koxy-Ci - al kyl, or
heteroaryl -G - al kyl, and Rlis hydrogen, hydroxy, or

w@bdogloBB98 s hydrogen or Cralcyl; R4 i s hydr ogePCT/EP2006/065523

Cl- 6al kyl , hydroxy, am no, het_eér_o- Q eal kyl,
het er o- Q eal koxy, hetero- G -eal kyl am no,

E@%ﬁ%ﬁ%}% % X/@ t}% oé\r%é@r‘f%& %}1 ét}: yg‘ﬁé g%}ékorpl nelaons gﬁm? et al. (1995)

Raget RY1:430-43ny| | O’ - al kyl sul fonam do, aryl,
het eroaryl, aryl-Q eal kyl, heteroaryl-C 1- 6a| kyl

szﬁ%'gﬁ%%‘ ggbd?@ %{ q‘%gwhof?aﬂfé%%@?ﬁ denm%gﬁ@ﬁ Elgﬁd'&))urahehum

De@zxRE, supgrstied thaRBTP sndyrolganed f@naepthehdfendothehal cells of the
DS B e il 2l DU (BB o)
HeatenQd)%B)aS :34p; ansl Hergiso®ett ad. (499X J a]?idysi‘él 506 5ﬁ3 Hi b)g eXI P released

\}%tg%sem%mﬁa magfns%rva 2 601§ rllrtl & %glaggc%i)rm%euo&l 3% sensory nefulgtms located in

arbepmhelhhd:cnn@‘mahlcsyég m)lmm@the]mi[lmmh@thrrm G}Jamaﬁnbayhm et al. (1999)

700, S sty e P e SRR S f b Eligons

ineludlin gsedsdry, sys phthdtiq g)efla,syrﬁ:p athktyd, mdsmtaﬁco afd eaitixay heurons

ter O‘SXI t\]}?é?) g%&’ Fﬁg’ ?I&a“@i @é%&%ﬁ‘% mesecs(tuﬂs iRdfa@that

puither@ic rébtoys plapetrele dasffdrenthet etemsiissioalfiop therbladder, and that

het e or R4 and .t.oget her th the a to.
AR RTR ) ¥ 5 b BB 8o Ry PO brHBE SPBEE PED ARG disorders
And 6th€) goiBuri{rPdiseasel sJondNRIMs. or CH(OR h), wherein n
is fromO to 2, and Rh is hydrogen or C alky!. In one

ent .in tio s _conpounds
RERRE P se oS pEEERT T ol BY bt R A A D ERE Teogupis in noci-
td])@llve&fspofv%efn&nﬁe (RLudsetat. y1999) Bhet Bl’ia@ﬁfayd)l 11R21493-1504). ATP-
@?5%%1 ;}ggmﬂon %&qpé%qs R d(g} rod_)é gm 1%r61l rnerCV%_ter?rllirﬂ/lls in the spinal
€53 d hay bédahkanyd stnﬁﬁla?d:ﬁé]:éhsbaif lgRitythat€, ﬁke%&ieki;dtranb@itﬂar @volved in

Lt AR VA 2V o o

Hh\k:)ﬂeen ﬂieldhﬁec@n n@dl&ykiv@ﬁed}Sﬁﬁthtﬁé WOﬂCpulpé(U@ySk et1eNature

?? )}gﬁgggﬂ Qy]ﬁ _relcyd K rr]r)éagqu(ﬁea S may tﬁgé lléad to pain by
@UV@@III Pi&lﬂnfd%}ypﬂm c@ﬂtﬁl‘x’lhn receptors on n001ce tive sensory nerve endings.
g Y p y g
- eal kyl sul f an aryl

Q eal kyl , aryl
Fé%%l.svﬁent wth ¥1§1 IRQPCU%%? Ry &y i IH% E@ﬁy agyplied) kLR inptge human
bBstélYsHsO R BIhad, Kt Phﬁiﬁlnéo%l 6‘2’5’73091%( 1958 By antagonists have

hydr oxy, am no, hetero-Q ealk é het er o- Q eal koxy,
hfe@peshewn@ beanalgasiriy ﬁ%lmqlla“t%iﬁ ¢Peipspen and Starke, Naunyn

B&in@k@&ié%syArdQPﬁﬁlH@ébl 390¥HR XY @15994 ‘Thf%%lviﬁﬂlce suggests that P2X,

C3- 6eycl Ky
am%}i%ﬂrg Smﬁﬁe@l@ n%ﬁlsﬂptwheang tggtrrwdlflatpw of@é@pwpors are

E@tteﬁﬁzﬁﬁfrdébﬁlpas £alkybs, G _6al koxy,
et eroaryl eaI oxy, (CHR b)r C(=0-R c, (CHR

(CHR 1) C(=0-R c or
dﬁf@féﬁearreberﬁ §amﬁapwaéhat 8 r%ﬂektyrs 36? emﬁ%?cbmchLUn% ggjen, and are

Bﬁ)rés‘%ecgt hlgielﬁ Ye!vels Wﬂ'ﬂ@fﬁ)éd c&ith rﬂl‘i’an 1?1%@151‘31’ Q‘l@rﬁbﬁyﬂ %ou et al, Neuro-
het er Oary , or heter OcyC

E PRI M (A00TX  §ESFOnChhet rcaisars hore GRS Ko
Mc8ptB fnf RIKLBoARH dfsRGsiBh BE I thdu kAl A&k inthe intestine, and initiation
of reflex contractions (Bian et al., J Physiol (2003) 551.1:309-22), and have linked this to

colitis (Wynn et al., Am J Physiol Gastrointest Liver Physiol (2004) 287:G647-57); Inge
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Rd is hydrogen, Chal ky!, hydroxy, - al koxy, am no,
hal o- Chal ky!, cyano, halo, hetero-C - alkyl, C(=0O-R e

wW@e00o7B8ERIR , wherein Re is hydrogen or al kyl; REZT/BPR06/065523

bond, O S(CDW] CH2 or NRf; whgrein mis fromO to 2,
and Rf is hydrogen Cl- 6a|ky| hetero-GCi - al kyl,

_ﬁ%&ﬁl{s %P%’lcm IR %/P @éymﬁlogﬂgefkk?r 9 ) fggrrlcaha PQXo ech,tors are
treressghinyiulmhears m@uro@pl-thqiiakw dlm(Nféish nmpy@itmg Theolrec@ztor in pain
ﬁ‘?n? nﬁlg]m glqilg n V‘Mo@ gntgé v ﬁlhc’&{ela%gi‘ a%d_E2X3 receptors

heter icorin
I@)met@@mﬁ))m pNRtpnaUy NEB§ @)ﬂ'g)et athé‘ﬁmwscn(ZO%)f 230p0)0 1865-21).
2, and Rh is hydrogen or C al ky!.In another enbodi nment
i i f
%F rlrsgacgglfji rpggra :Fflé)e\ﬁ afglgleﬁﬁl g?e 11d 1{18 c%lfn?{)ﬁ'i?&sq Wé] %hr& Effe%tl?_aﬁmodula—
t(ss aff RAX @eefetsemobudyl g thRP2 Ksarak KXo REeporhiydr ogen or
Cralcyl; R4 is hydroxyGi - al kyl or
[ Ky and
T BB REYE o B PR CHbmpb i 2 il
pharmaceutical fornul ation conpr|S|ng one or nore
conpounds of forntlG @Hy‘lmHand a pharnaceutically

acceptable carriep, dllu§nt and/ or exci pi ent
hWEntlon are inhibitors of
fectlve activity

t heref or. Conpound

protei n ki nases, X

agai nst p38 in vRvo. heﬁ aﬂé s8liHective for p38 kinase
relative to cyclin-dependent kinases and tyrosine @D
ki nases. Therefore, conpounds of the present invention
can be used for the treatnent of di seases nedi ated by
wherepy o- i nf | ammat ory cyt oki nes such as TNF and | L-

ﬁh‘R9’aﬁég%&%ﬁn@%%ﬁ&ém&ﬁ%%@&og&?%ﬂ{(}ri éﬁll{s% n&ﬂ(ﬁ‘{}}l,%ﬁﬂbﬁﬁ%;

a ‘net or t Iate

e haloalkyl: dlkewy bhdraxx, Hi@loab@m,m@tm Ihydesixyalisyli slsoayatiobat

o drtin -
o i L M e S B
hl«rtsmlcyxéﬂrleeterpeyql Pyorratossh H@@qrearmloray ardkdpenbeteiqaralkyloxy;

DR L3 CHLET M SECoL A1, 8 v
wheratnh and awdclblmdcmdelttm 0t0h &, 4&fQ ni NR&R lghlxﬂe@gebealbw hydroxy,
!1]1(0 ﬁmpoe hg@%ggalﬁc)ﬁ at alk@ %nh %a(]t ?Hl%%%én! d%ﬁﬁﬂ/ ff@ro gen or

and e aﬁ s ngu
allml ‘or Re%‘tnd Rctqu@elpwuh alhe atefne rccewhsh lllhﬂYGES att4vbed oraydoam a five or
s
sat e Al‘%f:r%i &h ggh\e/a‘z g&?ﬁglyér?cg%%ers ﬁgéx%\)}@rﬁ?&%fl@n{s s@lt%@ted from O, S
aet Non atons or a branched saturated nnnovalent
ety of three to six carbon atons, e.g.,

ﬁ%&ﬁ§ﬁ?&g¥ﬂ9ﬂ?h%ropyl, 2-propyl, n-butyl, /so-butyl,
ttteating y tompentdydf foameladhe |i ke. "Al kyl ene" neans a

| i near saturated dival ent hydrocarbon noiety of one to

si x carbon atons o a Branched saturated dival ent

hydr ocarbon noi ety 0 three NHy six carbon atons,e.qg.,
met hyl ene, et hyl ane, 12, 25 di thylethylene propyl ene,

2- met hyl pr opyl ene, 71 en ntylene, and the like. (&
"Al koxy" nmeans a nm of t formula -OR, wherein R

is an al kyl noiefy a¥ definéll h&fein. Exanples of

al koxy noi eties include, but are not Iinited to,

0 Vi d k

Vb A Bt BT el IR AR BPek Pl ok o -
(b)wberaetn@a s(ﬂutad)rk(yﬂ a @]mtrbd%h’ldlceff(ahky:h émea@sic daflj wmiglliodine mono-
I’}} (r)rgléi(% folwae | ar oxllglgéﬁl%lfll@fl a9 oug?(rynlb ?lgl c%?nepounx o\f\?&/rmulal or
(0 mmhﬂng/g a Qompdnhmixq:fefbhmhla rI (2- met hoxyet hyI ) -

3- met hoxypropyl, and

| - (2- met hoxyet hyl ) - 3- net hoxypropyl . "Al kyl am no neans

a noiety of the formula -NR-R wherein R is hydrogen or

al kyl and R
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is al kyl as defined herein. "Al koxyam no" neans a
nmoi ety of the fornmula -NR-OR wherein R is hydrogen or

wabdoyl2sogl R is al kyl as defined herein. "Am npei/kpi006/065523

nmeans a group of the fornmula -R-NH2 wherein Ris

al kyl ene as defined herein. Exenplary am noal kyl

i ncl ude am no- @ g_‘abkylc el ected from am no-net hyl,

2-am no -ethyl, Yho-Ppropyl, 2-am no-propyl,

2- am no- 2- met hyl gpr opy! ,0.3- &ty no- 3-net hyl butyl,

4- am no- 4- net hyl pe 2-fam no- 2- et hyl - propyl ,

3 am no- 3- et hyl but d 4<arjano- 4- et hyl pentyl . (r)
"N Al kyl - am no- aRkyI ns group of the fornula

-R-NHR wherein Ris alkylene and R is al kyl as defined

herei n. Exenplary N al kyl -am no -al kyl include

N: et hyl am nonet hyl . 2- ( N-net hyl ani no) - et hyl ,

YR il BB Yo frBF OB b Aaed) - or opyl

gd)(anfﬁetlﬂgh ﬁjlilﬂ”ﬁﬁ oga?cdﬂiqfqdmyﬂd b f@plla E in a pohlarI aprotic §olvent, with a
- nmet Nmret hyl am no) -

ARG R Y e (AR TR 2. ot byl pr opyl

3- (-met hyl am no)- 3-ethyl butyl 4-(N nethylam no)

Iored A3ptqp e presen Nimetityd ragronideed hiethodXof tegtrépdraionnst)a -

eth N- et hyl am no) -propyl, 2-(Nethylam no)

%‘b%dgo r(n’l\}}l@%fhyl ani no) - 2- met hyl propyl ,

3 (N-et hyl am no) - 3-met hyl butyl, 4-(N-ethyl am no)

- 4- et hyl pentyl, H%e N.@thyl am no) 2-ethyl - propyl,

3- (N-et hyl ami no) -e{hyl but;N » and 4-(N-ethyl ani no)

-4-ethyl pentyl . R" D m noal kyl " neans a

group of the forrrul - NRR* erein Ris alkylene, (D

and R and R' are_s ass herei n. Exenpl ary

N, N- di al kyl - am noal kyl include 2

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

3- (N, N-di met hyl am no) - pr opyl ,

theREtROdFPRBPHNENT no) - pr opy! |

%ea(tm o @niRfuv o Bla 8- et hyl - propy! ,
3- (N, N- di met hyl am no) - 3- et hyl but yI ,

4- (N, N- di et hyl am no) - 4- net hyl pentyl 2-(N
Ndi met hyl ani no) - HCe = pragy! ,
3- (N, N- di et hyl agi no) - 3- et hyll But yl ()
4- (N, N-di methyla i Noent yl =
N, N- di et hyl am nomet 2- N,){di et hyl am no) - et hyl ,
3- (N, N-di et hyl anRfio)N=prRipyIN™ ~NH,
2- (N, N-di et hyl am no) - pr opyl ,
#ith Nn %(ﬁhﬁidﬁyﬂe%’gﬂ? Q) f(?rrr{‘ﬁltel'&ﬁhﬁ()ﬁﬁéf bf formulal,
3- (N, N-di et hyl am no) - 3- net hyl but yI ,
WheIRINNE di et hyl ami no) - 4- et hyl pent yi ,
1 | B ,
%_,(@&aﬂh% g%&%ﬁ#g&rﬁeﬁgént 1§thgbhlog81’t{ ;‘;ﬂéﬂ gnlkenyl all@/nyl amino; halo;

A det hglpalhvln@#oxmh TRYY; éaé}@fﬂ}qoxy,mwﬂ@ér%ﬁw" alkeraplyh
Hﬁi 8k Ayt ﬂ@ynfyﬁﬂi&kaaﬂqfﬁﬁlfﬂﬂﬁ }yﬁulﬁ)ﬂ WK a vﬁgheteroarl

defined here [ sul fan ns a ety O

h?féfoﬁﬂﬂﬂuhl%ermﬁsl}ﬂ@%@r FYIOXR hegeraqtrn@@wy,a@mjkﬂoxss hetergprdindoxy;
| £ K g

B S e O 9 KT L Ty O (VRO R
therm g e sedhf ladgfpepd@ttbyls 0 021(%1151{9 o5 DIIngd?qyﬂ f}ydé@gwl, alkyl, hydroxy,
%1(%95 Eﬁﬁﬁ{ebgﬁl ?Jo%ﬁﬂq)l or Qﬂ(gﬁgﬂﬂrl %nfi%ﬁd?l_afﬁr%l% én‘?i@%fgyr/] lﬁldro gen or
plisyly [or Raﬁ@d B- ineethanedhtheaigms 4o wahyheywéﬁ@tyached may form a five or
\Aﬁlenlrf%flﬂ?]éf‘laé HHQ’ a}]akBF ng‘?%fgeg%ﬁgére fvg}l nbe. hdtQoRNA seelBiRfrom 0O,S
amdNyIsquonyIaIkyI neans a noiety of the fornmula
R-SO 2-R wherein Ris alkyl and R is al kyl ene as
defined herein. Exenplary al kyl sul fonyl al kyl incl ude
nmet hanesul f onyl net hyl , et hyl sul f onyl net hyl ,
2- (et hanesul fonyl ) -ethyl, 2-(ethylsul fonyl)-ethyl,
3- (et hanesul fonyl) -propyl, 3-(ethanyl) -propyl,
3 nethanesulfonyl 3 nethyl butyl 4-nethanesu|fony|-
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" Al koxycar bonyl am noal kyl " neans a group of the
formula -R-(NR)-CO OR' wherein Ris alkylene, Ris

W(hy(mnmgasm or alkyl, and R' is al kyl as defi nedP¢iBERI006/065523

" Al koxycarbonyl al kyl " means a_group of the fornmula
-R-CO-OR wherein Ris alkylene™and Ris aIkyI as

I
gfr?% fd%ﬂfg)fdn§ﬁfelﬁp for nﬁ: éﬁ_ﬁ%@%@%@w }%nél}ré é:lffﬁ&g%?lzocﬁllators of the
Bﬂmr@r{&Xszogpmsj rfﬁgeﬁiS@osedlaQOmwdRﬁsdf@ aalirikgimegigates in the
r: Al koxycar bonyl al kyl " neans a group of

f$¥H ggfﬁﬁlﬁwau &5 OR whereln Ris alkylene and Ris
al kyl as defined herein. An1noqarbon¥]alkyl means a '
GhoDissatt invsetionprayides aFaciDAwsaltinér ehigh Ridld requynefes reaction
e SPRe RSk N MITIREOREP Y Flhe (S EpBoastc
grmdnR i s al kyl as defined herein. "Aryl" neans a
nmonoval ent nonocyclic or bicyclic aromatic hydrocarbon
Ries! &h%lgerktdéd o R %eﬁﬁ’sqy?sts& G fé}%lfcgtl(gp Cn@lding the speci-
nmore, preferably one, tWo or th ree, substituents, each
figatigniaoH clagmp ﬂl@ff@hﬁ@b@nl@en%@wubeflw nittrhiest §e vafgd that asused in

0 1 k , X3 99
ﬁl@%géc%iéaﬂgn gﬁd ﬁ{e‘%hlertl#@g%a‘?ﬁ)é th@gﬁﬂ%ﬁl r fo?lifr\% n%_ %’ltlnaand the” include

pliugal kyfb@msnmlesmmnmbdwﬁfydwté@h 91h@n@1@|¢ oxy, acyl,
het er oal kyl, optionally substituted aryl, optionally
SMgﬁﬁét’t Hirgd tdﬂ'z?&d?rﬁﬁ’@frbﬁl thatoé?lth'aﬁ’&@ltﬂé’acﬁ'v’l%%f dndtRe compound or
aral kyl , and optionally substituted heter oar alkyl. A
ﬁﬁﬂﬁptﬂwarly pre ferred aryl substituent is halide.
More specifically the termaryl includes, but is not
k A]m/lt’%jeahg’thegﬂ@ﬂ'Malen@hﬁ@P BE Bashehedr sﬁ%@ﬁ%@}i&dro@d}goﬁ Bfiety, con-
| i ke, each of which can be substituted or
tistangrolely eftcatbonanddyyRyagen pomesy Bavige Hompinstty twelve gaebon atoms,
f0gvy |aﬁ< R&epits fafy aﬁ‘(yl @oﬁ? Yl oﬁ'@g) sBc ¢3b M kshRne. s C6a1k¥1
S

defi ned hereln onyl al ""refers to a moie

Branples ofdlad pepuRs 9@%@ RHaren e hnslteéﬂrtyl mgihal, Rhjys propyl, lsopropyl
RbEWhERR BRyIdREL 1519c91 B&’ft?l' R-helYIChQ@l K¥decyl” &iethe 1ike a
sat uf at ed nobnoval et cyclic hydrocarbon moi ety of

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

C@l}gq: up%ns aélyléqlrdn@&%alenghyﬁz_rpwbon E%déqabﬁ@)‘(‘ﬂ to swrttqqeatoms ora
biaEnedM6h S@lday h%rcﬁ%?z’arﬁ&li FRf@l byhhe 8 léﬁ%ﬁfﬂo'ﬂta%jmy\"cbﬂtamm g at
one or nore substituents, preferably one, two or

lentt@ae deyble bPadierst-sthepyleprapsnylyandcie likal ky |

substituent is selected fromthe group consisting of

edlkyl y ﬁyﬁ{sgﬁﬁﬁeaﬁhgﬁd\)ﬁlenh al@atdybn rdtddaPaf s sixtaldn atoms or a

am no, nono- al kyl am_no, hetero. al kyl, acy

éwphm%@ta@% hycimcarb@g/ EAcial REMagerg fsix GPREsOT S cantaining at

Rt u@hle bBEA.f L alEhBliks, cycl oal kyl and
Ris alﬂifene éggdegﬁ%eghﬁ%?ng "Cycl oal kenyl " neans

a, nmonoval ent cycllc hydrocarbon noiety of four to
seNRN GreRes ¢ gy lraed divalept MO%%% ifdige] fipnede siicarbon

ontdor a'vedfche@kdt@nyddad italént h'y&ro%al%bﬁ widiedl of heed t@rslfﬁyéa@bon atoms,

-R-R wherein R is al kyl ene and is cyclo al kenyl
gr&s Msdylansr @hyjene; é&r%seweﬁwen%%leaeg?r@a@ya%m?ﬂ@le butylene,
EQﬁQ@%@an&%&ﬁﬂ%H wherein Ris alkylene as defined

erein Hal o" hal ogen" and “hal i de" are used

I, hangeabl y herein and refer to fluoro chl aro
b&i?%‘g IR ats GRS e oG TP EBM A afIFa AL TBR A Aol Rty as defined

RELRI Exdinbles OF MR60) R6ieNes iAcIRAE, biu€ tilediol Yimpied i€ mi@Hoxy, ethoxy,
hal i de. "Hal oal kyl™ neans aIkyI substituted with one

ﬁ?P%ﬁPéy§%ﬁ§“ﬂﬁwdlfferent hal o atoms, e.g., -CH 2d,
-CF 3, -CH 2CF3, -CH 2Cd 3, and the i ke.

"Het eroal kyl " neans an al kyl noiety as defined herein
wherein one or nore, preferably one, two or three,
hydr ogen atons have been replaced with a substituent

i ndependently selected fromthe group consisting of
-OR a, -NRDbRc (where nis Oor 1if Rb and Rc are
bot h i ndependently al kyl, cycl oal kyl or

1 V2R e
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hydr oxyal kyl sul fonyl or al koxyal kyl sul fonyl; and when
nis O, Rdis hydrogen, alkyl, cycloalkyl,

waeyorozsky/| al kyl , or aryl, and when n is 1 or PCT/ReR00&065523

al kyl, cycl oal kyl, cycloalkylalkyl hydr oxyal kyl ,
al koxyal kyl , alkylan1no an1nocarbony|

aﬂkﬂ%ﬁaﬂM OIHXA Wn@&e‘c é lfly%enyf\fﬁqﬁl O_RM WeredE is alkyl and R is

opt | y su stltu epresént ati ve exanpl es
plivglenrias, defned bereinndixemplairy ddoxyelkyPerhyplyioglyde,ylway of example, 2-

- p IO, | &t Py )
%e@%ﬁﬁﬁu 5 )%5%1'}% B@Ap&g 1€ gthgxﬁﬁ{tﬁ&&ew y'>1 @L ¥ hoxyethyl)-3-meth
@xmw@wum@ memozyqﬂhﬁydrmmybmbpyl
2 hydr oxy- Inethylpropyl 2-am noet hyl , 3-am nopropyl,

Y
g%ﬁ% ‘gﬁget h?fwgﬁéaﬁrﬁfﬁfg% ?@gli]angr%mh@’é R’ is oxo and R” is alkyl as
ﬁﬁhﬁﬂmaﬁmhosulfonylnethyl met hyl ami nosul f onyl et hyl ,
met hyl am nosul f onyl propyl, and the Iike. Accordingly,
hAﬂEngtﬁYO%kb%eaﬁgg nﬁilé‘t?réYﬁle@ﬁImlﬂﬁ ERst tRbS%BeerR EGSGQ Gnd R is alkyl
teroaryl ans monoval ent nonocyclic or
b dejiopd betei.ety of 5 to 12 ring atons having at |east
one aronmatic ring containing one, two, or three ring

h@kﬁﬁﬂ%@/ﬁﬁ(ﬁﬁﬂeg&t £ ofety2P e fEnu®f -RERIAL € HRERRINEr MR OE alkylene,

O, the remaining ring atons being C, with the under
Bt&h&phqmﬁﬁétﬂﬁﬁ@déﬁd RérBfiEinpoi Nt of the heteroaryl

noiety will be on an aromatic ring. The heteroaryl

F AIR@ ain$h PREARRA b¥tyHIRE fol- Mt RANRIRERRALRNTE ismyyuotgen 8P§lkyl and R
or nhore substituents, preferably one, two or "three
isaBed fydsBRedhersiich of which is i ndependently sel ected
from al kyl, hal oal kyl, hydroxy, alkoxy, halo, nitro

a0 SYARR " YR a%ﬁ’ﬁ@t‘yfdf g foymhRENREOR WRESIMR ﬁrh)yhrogen or alkyl
i ncl udes, but is not limted to, pyridyl, furanyl,

el Erile‘H(Y}t%dﬁf%q%erelpsot hi azol yl, tri azol yl,
i m dazolyl, isoxazolyl, pyrrolyl, pyrazolyl,

AR {1150 1£hin Ry |meaﬁ§£1 Afiddy @ﬂﬂ’lls forln@flf aﬂR/G}hQJ@EﬂZ Qfaﬂl{y@ﬁlé’deﬁned herein.
i sobenzo furanyl benzot hi azol yl ben20|soth|azolyl

benzo , indolyl, 'isai dOlyI ax
P@ﬂy R F%Woéu‘%n‘?ﬁl?qrﬁi}% IS.agaag,awgﬁ))f gllz<ylel¥e ds defined

b@@ﬂﬂ nmadaz el inblRaad HexaEethl, aéfin &Ry 01 -Bmeiyp ropyl 2-

i m dazo yr |n1daz hi az
ERUORE T LS e ginino PGY egmla?%ﬁ EPe sl once or
tWtewith @ IyI tb@rsﬁwtduaylaemoalﬁylﬂ and vmgkﬁalﬁmau@l respectively.

e i P ine s e By SRR e 18 RGP e Y g thylaminopropyl,
aﬁptaﬁﬁmyl ané i like. nlDiaﬁiyYanﬁﬁoéik 101n81urc1b§1@mﬂzftmainin6methyl
whi ch one or ivvo ring atomns eroatoms sel

i Yemiocgy. Qreﬁthyl(awa%%ow | §-msf V%Neﬁ%xlam%n&m%d taad the like.
2), preferably Nor O the remaining ring atons being
Qumitdarkexgnaedis atoydu fC GR-®Mhe@n Rt h@il dnyl 0B all§fhaaedefined
g a carbonyl group. The hetero cyclyl ring may be
%? Monal |y substituted i ndependently with one or nore,
preferably one, two, or three, substituents, each of
Wik glbulfom ylantepaneentalnyois®lof chefdrh i amNe $04-R vhlafemaRKs/hﬂ(yl and R'

dr.ox alﬁ%%, hal o, nitro, cyano, cyanoal kyl, hydroxy,

S&E)én Y. rono- and dial kyl amino, aral kyl, -(X)

N-C(OR (where Xis Oor NRf, nis Oor 1, Reis
Mrdinogabon dbkyalkyl' hﬂl"oaib:lﬁwlaﬂ(pydmaxya gmﬁl@ra)f tthd for@ila -R-O-C(O)-

X am no,
SR oV RSB b VRDE BB i ra ity % pgposgmgyiafiyt as defned
hatikyl ene-C(O R g (where Rg is alkyl, -OR h or
NR1Rland Rh i s hydrogen, al kyl or hanaIkyI, and Rland
RJ are independently hydrogen or alkyl), and -S(O nRk
(where nis an integer fromO to 2) such that when n
is 0, RK is hydro gen, alkyl, cycloal kyl, or
cycl oal kyl al kyl, and when n is 1 or 2, Rk is alkyl,
cycl oal kyl, cycl oal kyl al kyl , am no, acyl am no,
nonoalkylan1no or dlalkylan1no A partlcularly

Y o, o o " .. '
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al kyl and R is hydroxyal kyl as defined herein.
"Hydr oxyal kyl am noal kyl " neans a noiety of the fornul a

wo RoiYs wherein R is al kyl ene, R i s hydr ogenP@I/EP2006/065523

aIkyI, and R' is hydroxyal kyl as defined herein.
rydroxyalkyl refers to a subset of heteroal kyl and
gr[ﬁa]k pﬁ{egﬁscé%r%ﬁ? to?th% ﬁfulﬁ l O@'Re%el%ﬁl ﬂ?sfzi]lgﬁgle and R' is
her 1'n 'S su tute one or nor
pkpfypaddiined hereit.wo or three hydroxy groups, provided
that the same carbon atom does not carry nore than one

h)(ﬁjtﬁg s‘cg FUR 1o B@&ﬁﬁﬁﬁ‘g){r @bt Xiﬁnﬁfé?{gm Hf‘slth'éj?ch Pthf another

are limted to oxynet roxye
thp@nmkypﬁﬁmyﬂsﬂs hydroxypropyl
| - (hydr oxynet hyl ) - 2- et hyl propyl, 2-hydroxybutyl,
BArl'lMﬁjé’”%)é Yrgilﬂltﬁékeln Ferbds Q&Mg&&% of tl?re ﬁ)rﬂiulﬂzygf W Rf/}%?éﬁh 'Ar is aryl or
2- hydr oxy-1 - hydr oxymet h t hyl, 2, -dlhydrox utyl,
Betarogih paidasiopd hesgin. apﬂynhne thus encompasses both aryl amines and heteroaryl
%n(d&’ gé gﬂ&ﬂ&f&ﬁ T g aﬁreﬁp&mc afitdr y@&(ﬁ ¥HoRak lfé/hn aromatic
refer subset of cy c oal kyl nol et fined
brapen ﬁtoarn dPrefseier pndiaps rry arremeﬂ@nﬂ@oalp@yeﬂ&a a'lAm}llnerrmaeﬂ?y
aFdiEhy RadiREPhNies Ro@Re or more. preferably one.
ydrogen atons in the cycloal kyl noiety
have been replaced with a hydroxy substituent.
DT cnemts atm orovelea hpicis aliomeitig adrosarbop meoipiyconsistinged a mono-,
bRor Ficycke aroﬁlratlé1 I'lhg dip Xvﬁregrlogp XY be ofptithall %ﬂsrlﬁﬁed as defined
eavrﬁb group ani hg conventi onal
heysieifxpmalonot #ryl morehlewﬁhlﬁethué APl ﬂrlnt;teérﬁe,rﬁr%myﬂy substituted
§1y1 n ght"ﬁPP gh&fanﬁn ﬁH@reﬁﬁEﬁ\QE@yI %en?ﬁé@@ agﬂllélﬁ’yl %@qlplﬂ){nyl

nucle and 1 h¢l udes

bwbnwl raﬁhyk@@bphenal Remeeslipeanl, ritr»hynylarlﬁdnés@ph@w}srl&szwl
t
L e A L T

b«rryp@a@}n}(l évegzoxazmﬂny:h rinzpRiptadoyy Penwetmmz}nyl benZOPYrrohdmyl
DR RIY Nl RGedib&phen PIHORRYLY, includi
su%gﬁotql‘ﬁ& %ﬂy V\:h% lj:seélgg}]?n gs’stoé/?a%élhoﬁ%vwertl%" aryl™, feinding
phréialy hydrbgretaedoiarlyatwes dyedodp al kyl " or "heterocyclyl",
neans an aryl, phenyl, heteroaryl, cycloal kylyl or
h Vacflldy'Aréﬁltsl'l'c th'lél AR bOnah Iu%el%ﬁ hlglxt Rhn a radical-R'R® where
ep ndently vith one to four substi
Br ishap plpylepe gfpapon dtRvds yudst group A @efmeﬂ eelteeu ¢ & drpenylalkyls such
A henby, SV RA YL (3-GNGloBREKY)- lnkth yip bR 195&%‘&311&( les of
hydro&yﬁyky ,5% (, nrp? Iﬁ%&ano %Bdr%xy, al oi??exmnpeso
amalol. acyl ami no, nono- al kyl ani no, -al kyl ami no,
hal oal kyl , hal oal koxy, heteroal kyl, -COR (where Ris
4 r}nea"ﬁl K skou prRRY for@ulP] IP@RW\/]?&EM'Q is atklyfeRe Bha R' is aryl as
n- (where™n is an integer fromO to 5, "R and
defecihgesen dently hydrogen or alkyl, and Ris
hydrogen al kyl, cycl oal kyl, cycloalkylalkyl phenyl
ROBSW aldaid 2 OQE of {He! %ﬁlﬁlanS@w%&?Qn R ﬁfﬁ ad\ddfied@Rerein.
geger fromO ?b R’ are I ndependent | y
ogen or al kyl and Ra are, independently of
'éé’ér}?x& HERNs arg};allqbo%t@ﬁ forg}qg%O Rs‘f}'%?r@léll R(Waryl as defined herein.
cycl oal kyl al kyl , phenyl or phenyl al kyl), or as
Mlklyﬁﬁg” herrelargrahseft% edrénula RhaR RBGAbteirCRd lkylene and R’ is aryl as
agp H e excipient" neans an excipient that is
gefErediheisin-pr epari ng a pharmaceuti cal conposition that
is generally safe, non-toxic and neither biologically
VEréd@Icke r¥dgslt" W adedihcadi tead@lkdxyokybike $diakgiapiiglimdthaie

bR BRI mogisy SR ek AlLS ATICAF R SEBeappaY lover alkyl

E?@fdrﬁlbl? NBredafickls R gdn" & RdusPEBisfdigathiyRimiacah &h aieTs
i ncl udes both one and nore than one such exci pi ent.
"Pharmaceutically acceptable salt"” of a conpound neans
a salt that is pharmaceutically acceptable and that
possesses the desired pharnacol ogi cal activity of the
par ent conpound Such salts |nclude (1) acid addition

I
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a nol ecul e masks, reduces or prevents that reactivity.
Exanpl es of protecting groups can be found in G een

w@em7Pea8ss Protective Groups in Organi ¢ Chem SPEHEP2006/065523

(Wley, 2nd ed. 1991) and Harrigson and Harrison et
al ., Conpendi um of Synthetic O gani cMet hods, Vols. 1-8
¢ I e ) tat '
AR ¥Rt SRRy o Rorh - RERURSPR' RhlifEn B Affncd
b¢r©mme1t1;R” is bpmer nithidnzy| oxycar bonyl (CBZ),
tt-butoxycarbonyl (Boc), trinethyl silyl (TWVMS),
| ¥

%S(Hﬂt%{lj?%gﬁ{tsraﬁm%;ﬁ%gﬁggﬁﬁ% cla{ arl‘%(;lEﬂthXhSIQHI% of mono- or

gtcffqhg@mﬁyCy@Qq—ﬂyyl cxyepitdaHy be gmvnm)ted w1th one or more substituents,

%2%?25%%%g?%ééQﬁg@?%%?g%%%égﬁ$?%ﬁyg ups ﬁhlﬁﬁd£a¥ﬁ%:eannnm
wieapalkylhaity gr diajkyinoop, ydess ptheewisagperidicdly indicated. Examples of

R SL s PR DS PR Bl IBE By e

exchidesylagydlohbptyl, ard therlike, ihdindmgipagtally unsatvragadmenivativgs thereof.

a di sease includes: (1) preventing the disease, i.e.,
G@%{‘T’(? IEIUE}?P flehl aCﬂ?bl SREORRmAa (HEREIGRASR i§ QJI(YIEIQC and R” is
a manma at maybe exposed to or

Qﬂk@ﬂ@'@gkﬂnﬁbh@h@»dlsease but does not yet experience
or display synptonms of the disease; (2) inhibiting the

di sease, i.e., arresting or reducing the devel opnent
of the disease or its clinical synp{ong, or (3)
relieving the disease, i.e., cauangﬁ/egReSS|on of the

R R g o BTN o b coRBOUARLindepen-

waely iehiydropet elkella leavia g wesupedr group ¢asidphydrgliablil Rei@peeferably
hs sufficient to effect such treatnment for the

YUBEde  The "therapeutically effective amount” will

vary dependi ng on the conpound, the disease and its
mafohﬂ(yl"aﬁ\ﬂmt h]lealagl&adl‘mﬂiag definedtherein oheteireoma mm@br thoee

gedgf/ éeenaatéﬁlgt Lt)zegn aeéﬁacreg a&)ltll?teall:]SZlPﬁ[%{‘lgft éﬁ%&%ﬁ&n‘?@%&@&% from the
grrmtlprcohastg@aifl QRAENBR’, andl,-S(@eR" (veéfeed f isng ih@gad from 0 to 2), with
Nncor rate
iR Tip R EORE Fof 3@%@05@%‘%%@errO@P%ftﬁg&al igguch s
wrbéle atroﬁﬂ waeebimBRS is h@'ﬂﬁfgeﬂi ralegzl alefli @btolannyls or tyclaaiiylalkyl; R” and R
at C et inte
etk e Gy DR g, dsaiatnrn RIS, o etz and
t]vhen .ﬁ@so(lml%ﬁs hyainé @gpdﬂkﬁt cyclbﬁﬂtyl, lhiecﬁcldaﬂqylaa@l,dtﬁﬂ iwfhﬁd nislor2, RY
erein. " ti ona nmeans at.the . )
RSty SEByRlit 20t Mapartinenraaplllaning, Spialkvlamino.
Re;ﬁdseﬁftitlvé) ezaﬂm;;lesatﬁdlutiaaﬁu keeh od digfed 06, 0Rydrogfetil e 8- ;
t ances event or t e occur an
D b e R R o 11 B e th B B RE e o
Hmtoﬂyrﬁaﬁﬁllethyl} en@ldtcb@tautyﬁthamwroaybutpldmaﬂthdm 1- rlnleﬂ@t;tropyl, 2-
anl.c ol vent (0] ent n t vent
O TR I G 10 DA AP R
aasshIBa01dty] CORingNAfongIpropie, rrﬁmplhmmcrsﬁtfotdylmgth@d g.,

e NP B e ST oR Wy BRONEni o i do

or dichl oronet hane, dichl oroet hane, diethyl ether,
etlbptoagdeindhies a @@ﬁb@fﬂﬁc oﬂ’mtﬁ:]{ib rz&ﬁd’iﬂ/ bf ket Inén g sreinlandh g at least

et hanol r opanol . o an tan
B ke PaRBOF RS B FOhcegyes pRFiEBr s {kgicd Hom N, O, o
s.aht Fadiipning i gf‘aﬂlrﬂﬁbﬁlﬁg @Sﬁfﬂh ke drflﬁrétz&ﬁl@ﬁ d thasthefatthdh@nent point of

resent inv t| are inert sol.ve "Sol vat.es' ans..
B e oA £ an e R S Hiechetsrgp P ma B85 konay
stoichionetric or non stoichiometric anounts of
sol vent. Sone conpounds have a tendency to trap a
fixed molar ratio of solvent nolecules in the
crystalline solid state, thus formng a solvate. If
the solvent |s mater the solvate forned IS a hydrate

o o - s o o o o o Y
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means adding or mxing two or nore reagents under
appropriate conditions to produce the indicated and/or

wo bw7desds ed product. It shoul d be appreci at edPe¢TEP20D61665523

reacti on which produces the indi cated and/ or the

desired product may not necessarily result directly

Iglﬁgﬁutt%eas%ggédgﬁérhﬁnE)Qafmfg}gpof{h%?egﬁe&%néé‘@%é’sﬁn%ﬁ@ but are not

limited tre @pao edlyshbghutad enplaselylc emlazph/l tisoaazoil ) thragohghisothiazolyl,
| . oo

HJ{J a&gfy? tp{la%leSI ?lé]g)q‘%%lg &?Jn%%h%%ﬁ@%rgflnﬁ%oﬁggﬁﬁ%?ﬁyl, pyranyl,

nmmmm@mm ipyrithidd, %pmlirryétimglnirios},inblab@dwnyl

%1{5% e ]l’ EenAZo Cl)lnb%%? IITP%@ H%@oxﬁ?ﬁ@uﬁe%rzbg)&(alazolyl

b¢rwpthia01}<1:l’o@nmthiad@m1m]cbmzesylshyivmndhkyt efom degylgtriazolyl, triazinyl,
. e y

g%lggg{lﬁgb thﬂg %L%hgz(orh}lyl §1§158f‘z1§¥12nap{éﬂ¥omé&ﬁrﬁg tp\é%lclﬁﬁﬁ %arbazolyl

stepingt, diagspihgr &irlin yhdnd ﬂt@dﬁiet inelu pmgspartmlydnfydla) genated derivatives

ﬁ%ég gen. Were a chiral center is present in a

structure but no specific enantiomer is shown, the

structure enconpasses both enantioners associated with

Heteratnylnlkhl” oe ieteroaralkyt'en¢aak n geavipoditineforsuby-ReRtvitgarein R is
| & - en. In certain

é%%lg}gélﬁnlgn Sl% té&a{}ﬁ; 8?%%‘%&' a or Ib, Rlis hydrogen.

In certain enbodinents of either fornmula la or Ib, X

dietervardsutionylogesn s alzrouperfithé foramtrodOndhivBerein Risthetaroaryl as

fodhadig or I'b, Xis nitrogen and Yis CRd. In

certain enbodi nents of either formula la or b, Xis

CRd and Yis nitrogen. In certain enbodi nents of either

tideterioheylaxy” Breangr gogp Of thg fermmR1O-R whegeat Rag eteroaryl as defined
diments of either formula la or Ib, Rl is

optionally substituted phenyl. In certain enbodi ments

of either formula la or Ib, Rl is 2-hal ophenyl or

Hetergprdinbprie mgrns 4 grovp of Hierosmle dOMR’ swh@fené Reihalkylene and R’ is
HQEDAA ad @efled hBreinVis NRF or O and R4 is heteroal kyl .
In certain enbodi nents of either formula la or Ib, W
is a bond and R4 is hydrogen.ln certain enbodinents of
&he ems lopleru"halpgengnil phalidey, avhagh mpy beysedjinferchangeably, refer to a
ﬁi’ﬂéﬁ@'eﬁ?ﬂ‘ﬂ&o%ooéhlﬁbt&%hJ QFMiba la or Ib, R2is -NHRa,

HSOZRa, I\fHC(—OjR a, Cl 6al kenyl , Cs- cycl oal kenyl ,

Cycl oal ky - eal kyl sul fonyl G- al kyl,

(ﬁlaléélhé]i; In%?@W alkylias éfﬁneg| h,gf/qln 1%1?"91‘3 OB S Riprre pydro gen has been re-

RERY Wil YAm G- diffbré hald enCEXERPRA aﬂim@ﬂk At detCel CPECH CF;,
?orrrulalarlnor1 Rzisgé-n ey ﬂ@l NHC( =O )2 =

B8 adsyfiuorealkyl (gay o@ﬁ)eamth%}ﬂﬁ n certain
enbodl nments of either formula la or Ib, R2 is -NHRa,
“INHISER KR ans hllﬂ%a@)om@ foﬂrﬂula eORe WA eRIFPREU MBN6 Ak @moiety as

either fornmula la o is -NHRa. In certain
HGHihgEH- s%?xegﬂﬁlwﬁla%%ﬂi%m diffugspmethoxgy j g

-NHSC2Ra. I n certain enbodi ments of either fornmula | a

O eteRdcydRBarhiHho” M‘d@ﬁs—@a%@tedh[h Celidraih Nt RARGAE mﬁlgtaﬁorﬂfls N, NH or

r formula. la or is Cl-6al k
@Jyéﬁﬁarlme re@sm%%ep%aﬁom OITEefin ALY Fg%@g
cycl oal kenyl, G -eal kyl sul fonyl G - aI kyl, aryl or
haterceadiyl méhas @ﬁfohabﬂerﬁmmedt%mtosetgfcoﬁmtfmgroffoﬁé fHhaee rings,
Ja or Ib, Rais C 3’ %lycloal - .
B RIPSLIRIE One o ]T KPS OrofP“E]i1et SPIPI G P6ROR) nitegegy, oxygen or
&Lﬂfu@)i‘ rTied Hbt@ﬁbﬁl@ﬂ ﬁﬁ@hﬁlyibfe o@tlbﬁkﬂfy stibgtinied ab aefived |hbreuRaExamples

elé%g?%@ﬁﬁmlet}eg EP:C : ’ %/HIOt Hélrtffdd fogéﬂﬁ%@ﬂy Fl}/b Stltute(%/ plperldmyl,

pip@ﬂa@iﬁfyp RYopgeedZatilitayépin @y Siranidityy | pyr&yhdialexyidazolinyl, imid-
cycl opropyl net hyl, cycl obutyl net hyl ,

cycl opentyl net hyl, cycl ohexyl nethyl, optionally
substituted phenyl, cyclopentenyl optionally

substituted with hydroxy, cyclohexenyl optionally
substltuted mnth hydroxy, cycl opent enyl net hyl

L 1 a1
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2- et hanesul fonyl - 1-nmethyl- ethyl and
1- met hanesul f onyl et hyl -propyl. In certain enbodi nents

w@boogioedses fornula la or Ib, R2 is -NHRa and ReCT/BP2006/065523

Ci - oal kyl sul fonyl - G _6al kyl . | certai n enbodi nents
of formulala, Ais O X and Yare N, and Rl is

ézr(r)lti;ig &%Pﬁggnéf ng? E)?ng(%%brﬁ}l I}?yhﬁﬁ%\ﬁ?ﬁ/ %8zlo§dl‘ﬁ% iséz{}ohﬁny]R?oirgholinyl,

Ql-l:bz@hdp[yb rﬁythlmohgmgd. Quhlallcbcphelnqmmohmd iR uiizo linyLiRan zimidazolyl,

@%%E@ﬁdfﬂy@%% ¥ i rgl —ﬁ%ﬁk&ﬁ 1c11n93 ehzlﬁéﬁ% rﬁ%’@ itk lydrofuryl

aith yflioppainsl, t@gahpdnogy@pyl)(tlnardor‘paphnﬂ thR_‘[ncprghohnylsulfomde thiamor-

g?\@@éﬁ&aﬁsgéj hﬁ@[gr:%uéi dgi’ny%aﬁ%gpgcg%gl?o’lﬁ%l, it&rah%ﬂ%ﬂuinolin yl, tetra-

Riridogeinobih ®ydndGhe Bd.kyl , C3_7cycl oal kenyl or
Crcycl oal kenyl -Q‘al kyl, and Ra is Cralkcyl,

\4 loal R .

%fet i(! y)ﬁ #51]: %Ir?f/"%é_gl%}/e S’I‘I' th%;é‘@f& R e{%g%% élr ¥ is aﬂiy}]ene and R’ is
h@m@awﬁﬂ@ﬁﬂdﬁwﬂémn@nof formula la, Ais O X and Yare

N, Rl is 2-hal ophenyl or 2,4-di hal ophenyl, Wis a
W&%C?‘hﬂizéfn?%‘%%%ﬁ*%e??ﬁ%‘ P T R AR g e
d¢flogt he@n.7cycl oal kyl, C3_7cycl oal kenyl

C3_7cycl oal kenyl - C1- 4a|ky| a - eaIkyIsquonyIQ -

6}'1&&]00 @?Hﬁ(o;% nt@h?ﬁ ﬁﬁ)rlédr of ﬂh@ fS@EIAL @RWQHHF Rt1§alﬁ lene and R’

formul @] and Yare N, Rl 1s 2-hal opheny
@@CQT%W@Whﬁakﬁpﬂthﬁm»VV|s a bond, R4 is hydrogen, and

R2 isNHRa, -NHSO2Ra or -NHC(=O R a, and Ra is

' RIFD oxy! @EdsQUh ¥lety dffth @RYhulal RN breinY fs'}g/HMyalkyl as
t hien net% furanylnethyl pyri di nyl met hyl ,
gsfened cycl obutyl, cyclopentyl, cycl ohexyl,
cyclopropylnethyl, cyclobutylnethyl

Y ¢drORRNMHRR b hﬁfﬂeans‘%)’ﬁbfétsﬁéﬂhm%ha “NHRR! QA&lelnYR is hydrogen or

substituted phen cycl opentenyl optionally
@Eﬂé@ﬂﬂ%ﬂ%ﬁﬂh@&ﬂﬁ£W¢ﬂ ‘P haj@inohexenyl optional Iy

substituted with hydroxy, cycl opent enyl et hyl

mdr@ﬁﬁthYan%Hbﬁkylt’ ek MinbRtYTUhe®¥mula -R-NR'- R" wherein R is
%§clohexenylnet optional |y substjtuted wth

PR ISRy Ph?/lkyloi‘ﬂq Rniaihygroxyalkyliat defngd dereithe
1 position, tetrahydropyranyl, tetrahydrofuranyl,
draiaycdmnayramwldﬂectdawxyam(gt hedaﬁsiﬁ gfoup@mmertehﬁula, R-(CO)-OH
ut ene- 4 tionally substituted once or tw ce
che g dROPRAR

WPPﬁI%%@ gSt)-f onyl -1 et hyl - et hyl,
2- nethanesulfonyl et hyl , 3-nethanesu|fony|-propy|,

3 yebivanesaxyé by yldIRAt iy lhydx@fibxycarbonylalkyl” means a group of the

é:rmﬁ?g-ﬁgéaﬁ}-ﬁwbﬁ?ﬁ%ﬁgf ]F]%p z}ﬁla{lenf_and may be the same or different.

nmet hanesul f onyl met hyl - propyl. I n certain enbodi nents

O ydrokyalikyd” in@an sAni ﬂky@md«iétﬁ agdefimee héielanuBs&tuted w1th one or more,
henyl or .2, 4-dj hal ophe

Bieralh Oimbua b B ORoARr b Proyi BN i ey Sogndbapum does

bt ditryinsor2 il epetejaydxyiowh. %@réﬁh@ﬁhﬁmmplééhnau@e but are not

gglte(& )R? ﬁlgngg{ Ogﬁglyd&g?@?g%gmdg%%pr%apy Cgfd?(l)x%)ropyl 1-

U.)'Sdfd)éyyh-l e?ﬁ)ﬁ%kﬂéthyl@op@lﬁ Rkhsldsedybory, :3fchydr@l§ib)d{y,l, 4|—hyd|roxybuty1,
- su ea ar nyl-Gi- a

Eo Ry sa g bl bty b athyarSubii,
Su-dydeykybubyl an@ il (dydrox@hethal) kjjhydroxypro pyl

G - ealkoxycarbonylanlno G - al kyl

C - eal koxycar bonyl -G - al kyl, C}ealkoxyan1nocarbony|-
G -eal kyl , aninocarbonyl-d - al kyl,

G - eal kyl am nocar bonyl - G - oal kyl, carboxy-GC - al kyl,
het erocycl yl, heterocyclyl al kyl,

Ci - eal kyl car bonyl - Q eal kyl, heterocyclyl- G- alkyl,
aryl -Qeal kyl, amno-GC - alkyl, NG -eal kyl am no-G -
aIkyI N N—di-C - alkylan1no- G - alkyl, or

o, o ] L~ e _.J__.._A_._L_ o
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Wis a bond, R4 is hydrogen, R2 isNHRa, and Ra is
het erocyclyl selected fromtetrahydropyran-4-yl,

WO edorasges o- t hi opyran-3-yl, 1, 1-di oxo- hexahydrBPET/EP2006/065523

| 'anbda* 6% -t hi opyran- 3-yl, 1, ] di oxo- hexahydro-
| I ambda*6*-t hi opyran-4-yl,

%%r?%c%&oa]ﬁg b %lﬂ%gg {1) l: c@%mo@e% %.I 1%@(2?61%1%/\!\/hereln one, two or
mrtmlmbrdmegmsat@ﬁs fnothpraycdodllgy] radli¢at h@e b)s{eramplav:ad withja lequxcy

A4 di y ) n _
A AT RRE Bl fplo D BRI by o b5t BRI, P o 4
belresycgdohexyhanéthredikel yl - G - al kyl and triazolyl -

al kyI In certain enbodinents of formula la, Ais O X

GG s FRliOBREgridiq AN Par tups

ﬁ)@te@mohmtyw@@@mjghﬂe@eq)tgm elgkefrpdary polar aprotic solvents include, without
- et hvl <. 2-
1[1{r1nﬁﬁé§£ké)//,lcr_1r§_ t%?f %ﬁg?t }(?e Yder &gﬁﬁ% dﬁﬂﬁth'yl suffoxide, N.N-dimethyl

|azo n cer
asrbodidesg¥ringetf] plyoohdinane, aetrdhydsof@anxdmmeya]hel aNetaRl is

RBPOENA Rl JoL PRt Moo By i
stéblemeelwléne@hiqmgder@lwmfmnman@&iddme and

tetrahydrot hi ophen- Q eal kyl . In certain enbodi ments of
f " nQ | ' "
et e el ot AR thefBEBul N &) RN CRREBIER. R and

R%'NaﬂalndmdﬂatIYth@Ogﬁm@y@k)ﬂl -Q eal kyI sel ected from
pyrrolidin-2-ylnethyl, tetrahydro-thiophen-2-ylnethyl,
]Ca]rbéjrh%om'é%sr Mﬁ‘% 8r thle lkahdaze: (E(@j' Nﬁ*ﬁ@n\v}%réih RELAWRY each in-
| - met hanesul f -pyrrolidin-2-ylnme
ﬂQﬁ@ﬂﬁﬁky&bﬁbéﬁy10¢Nkﬁol|d|n 2- ylnethyl "and
(1, 1-di oxo-tetrahydro- |l anbda*6*-thi ophen-
Qi%t&%ﬁﬂﬁkns&Qm%%&kﬂkﬂbﬁﬁ@ﬁdtﬁ@nﬁ opf. formula la, Ais
O X and Yare™N, Rl is 2- halophenyl or
2,4-di hal ophenyl, Wis a bond, R4 is hydrog R2 .
I Sitforem iden éneras # grogp of Mﬁwu@rs@yéﬁ%e\wbwm R, R and R cach in-
gsRatiédHtieHydobdh & alky@dl kyl sul fonyl. I'n certain
enbodi ments” of "formul'a la, Ais O X and Yare N, Rl is
2-hal ophenyl or_ 2, 4-di hal ophenyl, Wijis a bond, R4 is
F@Eﬁl ﬁsu‘t;Qthtg(N}_Rgen uieH iRasspaation with aryl” phenyl”, "heteroaryl"
stlahlkyﬂ' 'Hktfsﬁﬁyély@o@ ahrkiMhe" nhéhn§ 8 mgnlrph@ﬁ@ %Htéfﬁﬁltyﬁ c?cflohexyl

f or nul X and Yare N, 2- hal op
Bffte@%dﬂ.% amélaﬁ @W‘h is gptienagly Blbhf&tutﬁhlrndgpw@a@gwﬁh Or@to four
supNilRan sapdfeRmb1y %&ﬂf%@ﬁﬁﬁﬁﬂéﬂt@&l@cte@f%rﬂ @&QI Mydoalum

certain enbodi nents of formula Ia, Yar e
Wclqamaék lﬁéﬂf%ﬁéﬁwdrwa@iyuhapwarrsp%ﬁg,|hydwwsalboxy’ amino,
E’@/{Hﬁnng“mbﬁ’oﬁk@faﬁﬁﬁﬁ dlaﬂqﬂaﬁﬁhﬁ%al(ﬁiﬂ%d I%ﬁldaﬁiolx? Q]Q:Eéi’@éﬂ(yl -COR

or |sobuty In certain enbodi nents

A
{where Rys 1&)‘%05@5 alk, plreny] @r Iﬁleﬁyaﬂfgheﬁgii Rypa-COOR (where n is an
%t f‘jfrbﬁ‘ll PRERY Llnd W hie 1ﬁdé§éﬁ@end§41y'd§o Sy dr Qﬂl?]" an(f\)ﬁ is hydrogen,

and Ra is 2-nethanesul fonyl - neth

ok MBS LTk Ryhenst arRBaSHI (G R SpyDNRR (where

R4 Ransskbhaw!s; Rnﬁ{(ﬂil’ re%&@h‘ﬁdemtly hydrogen or alkyl, and R* and R®
3- net hanesul f onyl - 2- net

Qrﬁemﬁar?@éamtimﬁadl Oﬁhéfaﬁygﬂoé?fh yb.cycloalkyl cycloalkylalkyl, phenyl or
ﬂh 4 sul fonyl net hyl -propyl .1 n certain enbodi nents

of forrmula Ia, AIS O X and Yare N, Rl is

2- hal ophenyl or 4-di hal ophenyl, Wis a _bond, R4 is
h[yi‘éfl]@@ @mumnqa@m%ro%wlthéhq gleamn g conventionally associated with it in
dmimkiddnes Jh‘éﬁﬂitr)J [T@t :ihyz!ttorne&fybu 41 lﬁ&raB@u'ﬂder substltutlon
enbodi nents of fornula Ia, 6) )Jp Yare N, Rl
PEARTOEIEHIANS o Exaznalﬁ@wﬂazwwﬁyps mvlmi% balt Bt lipatefl §0 halogen
hydrogen, R2 isNHRa, and Ra is isopropyl. In certain

enbodi nents of fornmula la, Ais O X and Yare N, RL is

2- hal ophenyl or 2, 4-di hal ophenyl, Wis a bond, R4 is
hydrogen R2 isNHRa, and Ra is

(i ?)- - met hanesul fonyl -I rret hyI ethyl. In certain

. Y r s ~ ~\7 _ __ 1 w~z_ A1 ~a -
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1-nmethyl-ethyl. In certain enbodi ments of fornula Ib,
Ais O YisN, Xis CH Rl is 2-hal ophenyl or

wQ2eb7d248e8 ophenyl, Wis a bond, R4 is hydrogenPCREP1086/065523

NHRa, and Ra is 2-nethanesul fopyl- 1- nethyl-ethyl. In
certain enbodi nents of formulaTb, Ais O YisN Xis

ik bR el ARRSOXL gDk el NRURANG Mhan s foxy,

thsapetbply benmn@gtfmylﬂxye rplgxkyent shiehylxy, diblabophbsphindydoxy,

iR Sohs e Pl SRS W Bl o s

NHRa, and Ra is (7?)-2-methanesul fonyl- 1-nethyl-
“Mh;iulatqr’ﬁ mgen s ainglesylg dlakit mtarastsofithf otanget.aThdintegagtpn@include, but

I lhial ophenyl,
Ut L o e i Ao RNRD Ak A gt g AP s
(5) - 2-net hanesul fonyl - 1-net hy| - ethgﬁt In certaln
e@b@maﬂfém‘@p@pnﬁlbfr mdags that thetsabseapgralyrdescsibsd arads opraygyanstance

fay bAF A& ok l)ccu‘{‘%rdechgt tHe H§scf1§95ﬂ gcﬁldés 1n§t%ﬁgas RehekSthe event or
ﬁependent 'y hal o, oxy, hal oal kyl
ﬁ&W@@ﬁ%ﬁ&?C@HS@yhﬁ@WHQﬁ@JW®KP2t@%§HRM are as defined
herein. In certain enbodinments of formula Il, pis 1
%m@as@%ﬂdRﬁlééser&?ét@’m@a[n%faﬁ& ﬁgééée fc'oH@ﬁl%n dyth éﬁ@[ﬁt &isbder or indica-
enbodi nents of formula I
Het.er oal kyl . In certain enbodlnents of fornula II wW
is a bond and R4 is hydrogen. In certain enbodinents
@Iﬁlelft%ﬁ%lmasowent R “fisere IR mMHSERE %lvehf\ué%ergﬁie@ athe conditions
ken cycl oal kenyl , 1l al o- cl oal ky

¢f the awW& being ﬁwce%ed W) gegyunctipn girewiths m%@;% €& benzene toluene,

adekotitril@nthan i RAk 1M N dhﬁ&tﬁ?]@@rﬁya!ml@ “ch@Jréibkm, Idthylene chloride
certai n embodi ments’ of fornu RZ i's - NHRa,

n\iﬂquemneth aMeichjorogthaney disdiykethgi. ethebaceties Resapice Apthyl ethyl

95‘[01'1@ nﬂ%@ﬁﬁrﬁ‘)‘l r&t}?dﬂgp%ké‘ﬁaaﬂbﬁ 1s%er%HUke% bitanddibRarreNsiRBine, and
HSCG2Ra NHC( =0 I'n certain enmbodi ments’ of

ﬂl@rlﬂﬁal Hniqss srmﬁpéc, ta qhﬂRantmrﬁ, e pelbems eyl o ihreisecsiogs of the present

fn@EMrﬁarElmerR%Neﬁts NHSC2Ra. | n certain enbodi nents of

formula I'l, R2|S-NHX @RzalnceﬂauweMmdumMs
of formula |1, Rais C%ang - cycloalkyl
@@wgquélﬁqllbwccep@_blﬁgpkaﬂs t e(t;g\dr;@ylé gm;qparm g a pharmaceutical

o yfé/ h&?ﬂhﬁﬁ@ %&ﬁe@ﬁ\lﬂj sléfél nof2to:@lakd hei dr @b éﬂ:dﬂy@ilolﬂﬂltherwme un-

eteroary In certain enbodi nents formul a
11¢81raﬁ§ apd inchyglge ffiat whEhAeyecrRiablyer, veeginanyas| Al aginman pharma-
Clagalky! ., or G -eal kyl sulfonyl G- alkyl. In certain
enbodinents of formula ll, Rais isopropyl
tert-butyl, thlenyl furanyl pyri di nyl,

%%WF%]FHW accepf %W%Qmomwpﬂdpmp ﬁ%‘{s ﬁ@,qt are pharmaceutically
&Xeptable %Xﬂeﬁné‘d)’l‘?érélﬁ und thaﬁp’(fsgé%@%t(ﬁéklred%hﬁméleal activity of the
cycl opropyl met hyl , cycl obut yI net hyl
E?@PH&@Hﬁwmﬁeﬁﬂﬁ}Wiéyﬁﬁﬁﬁexylnethyl optional |y
§di@ additivh edtsBHR witle Mfgrg’dh@dﬁc@cméhdpﬁ’stﬂﬁﬁ@dhhdhc acid, hydrobromic
substituted with hydroxy, cyclohexenyl optionally

aGibstfeiie eaddvilitie aﬁgddph)%yhow dqidpedithiraret foymed with organic acids
QRhiQ B@e!tluécﬁulpe?ltzéﬂééﬁﬁéjnl%&@ M%lé”&){m horsulfonic acid, citric acid,
cl ohexeny thyl optionally substituted with
P@ameész&foms a@éfﬁumaﬁlylamépgl}lmmoylw& ©lucopisgcigs gl taniq acid,
?9&!1&:%@{& h§(§5§ﬁﬁ?§ﬁi{o‘?@éﬁ(ﬁMydré@%fh%ﬁyﬁlfgﬁﬂéraélﬂ%/iactlc acid, maleic
etra ydro yranyl met hyl , teétrahydrof uranyl ne

pcigunairecil alaspe sohanindelioaid imerhateswiieic @frldatm}‘@éllc acid, 2-
%ﬂmhﬁ{é&yﬁomgaﬂ@t}ﬂ@]ﬂ@ﬂélaf:fanéfa!hcizhcrﬁ%fdhwccﬁltl@é/clld tartaric acid, p-

- met hanesul f on hanesul f onyl - propyl,
lypaendioaiacid ﬁrymeﬂhywqtmadp peypihe like; or
3- net hanesul f onyl - 2- net hyl - propyl,

2- et hanesul fonyl -1 - net hyl - et hyl and
1- met hanesul f onyl nmet hyl -propyl. In certain enbodi nents
of formula Il, Ra is G -eal kyl sul fonyl G - al kyl

sel ected from 2-net hanesul fonyl - 1-nethyl - ethyl,
2 nethanesulfonyl et hyl, 3-net hanesul f onyl - propyl,

o, o o
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In certain enbodi nents of formula Il, Wis a bond, R4
is hydrogen, pis 1 or 2, RS is halo, R2 is -NHRa,

WO iE@2RBR, - NHC(=O R a, Cl-6al kenyl, PCT/EP2006/065523

C3- 7cycl oal kyl -G _4al kyl , C3_7¢ycl oaI kenyl or and Ra
is Rais isopropyl, tert-butyl,” thienyl,
%ail;{s ?(g‘l}ﬂne’)c/i%eétnﬁa!n{% dncilﬁcl%ltcgf% eggﬁtt 'ﬂy he &ﬂe&?%&ﬂ%ﬂf é:lther is erlaced by
@mﬂtaj hax glg,, ag ptkdab [memfpiwrn@n hﬂdalln@wtmutqﬂ amwthhyinum 1on or
t ,

S%Qfeﬁ %ﬁé% J}%zgqlc 8%/ 131C %gfe%t{agﬁy Qé{ég’tab%)(wé?{'iélbh%s include

émﬂ@nplaun@fd emanhlahymfr dkpethyygiainene myeth@mlamml, trgmethamine,
t
%&Ftﬁ%%}%lﬁ gg ﬁ%fbré Fé’%ﬁ%&%a;eﬁ%ﬁéﬁ%ﬁ%‘ﬂhﬁﬁ%klﬁﬂ}wude calcium
hyﬁhbmﬂe,mmgsbmm Inydroxope,isodia garlsmmm anfdgoddimvh ydroxide.
hydr oxy, piperidinyl optionally substituted at the 1-
I

?g%c’ Ffeﬁé?%d Aat %Ig%}%iq&ﬁﬁ% &B%’Jgtiersgaﬁg %}%Ql?%{a'fa{%y rﬂﬂ:}i from acetic acid,
hyd:rgdénlec ak‘-my | submlrlg T metél@,b@ulfomt: eddomel@lcmcldt mh@se)horlc acid,

u t

e R R R R
formula Il, pis 1 or 2, RS is halo, Wls a bond, R4
It§hh1y1drb@g@dersmd thRet allgefergrres. to phaiseaceelically mrzﬁahbrwlgs include
gglvefn? EE(H (j?% gdernmsgséﬁatés) %IIE—I R§/staf§ d&n%é;nﬁ orp\ﬁé a?skcsfl?&pgerein, of the
@watacbhumwalt C3_7cycl oal kyl - C1_4al kyl ,
C3_7cycl oal kenyl, hal o-C 3_7cycl oal kyl ,

ob S L
hylg[eégﬁi%/ %E ‘ g% gro@ctm g%r 4) hheS&f}ME %ouﬁ%}/}hyﬂ selectlvel}z blocks one
enagtive sgp &1 pulte @{:tg}r@hcpqxnpom selp]@ th;@,t a|ch§mlcal reactlon can be carried
%1'[ s%ﬁl:ﬂf%h;sé{laEQ@l@fThﬁilyljogcfedQl:Mﬂve s19 in th meanin % convefltlonally

oxycar ony am no- ) oxyca ony
@soq;@{pqi(y«pth 1gin- sg@ﬂhk@g(glmlﬁlﬁ@y; g@ﬁtjmpm@pssesa}fklyﬂs invention rely upon
I

ﬂ{@llﬁ?l“e Ca%&é&s@o bﬂ%klf&#?“ﬁg}%g%%%%?% SRBa1 Rom% prQent in the
rr@ct@ntsc Yer sHagliplss the teymeznkp b quptsonyd rokp” aldylitrogen protecting

B S R s, NS

pitotget thedntrh etnertomraghingd walekiydble tlepctivas daiing eymtiodicrnepgedures.

ggenfl]gﬁwdﬁg %éél rprgﬁgﬁn % gmcﬁﬁe ' ]%a Ia?é rpoéh\é\gﬂelal;c% e groacetyl
@tamlsiel twaIZkl)( Ba I;beﬂladldegytarbhlyﬂ K@leot@lZﬁaX}k ¢BZ), p-

%eﬁh@)@(? gJ]ULSqG:ﬁ I Sﬂ p CEIﬂ rgg%lﬁ§ﬁxy<%g%%2% F)ﬁ‘{b\fcgrcag)onyl (BOC), and

ﬁ)@ﬂ&poihy hetis@i mdab Retlwibh knorethemde ghdsgla-gBhup ﬁvlr Iklyd eas¢ @f removal
[ ' f : islor 2, RBis
R Kl BIRGH, TRR e BiCHhErtkiof) ' P! R, and R

is G _6al kyl, C3_7cycloal kyl, or
(Sodutiday Iasmeﬂdlﬁwm Gregank {d encpmp@%srhqandﬁ vérebad iameagewt @freactant is

F%Eﬂ?; J?Oédell\'lﬁlﬁ) 1s§'01ﬁ_|§§rm ?&r’s C# %adilé‘)ls&ﬁse %!%Feglé;}épﬁﬁgulat% undissolved

foee or bothf rlbus.tienr mhlytdnbplyrs;mytemplated that the solute may not be entirely

A S e e th & AR P GRRFRY b 1 form,

Ascordingly2a "sRBitiog " hbd partigylpsreagand ariyea@4an{ is nippoit t@g?enommsses
Ra. i Y, " L

élg{r?é:ﬁ@% E(%rsféﬁ?, 2_? ﬁﬁ%@%o?% >§ d(lff osﬁtaL %y?% (fnr I%gétz)lllrt’s. Solution" and

'Sl gl rosobdhesed ntdirch an dealptb dlarer: - t hi opyr an- 3-yl ,

1, 1- di oxo- hexahydr ol | anbda*6*-t hi opyran-4-yl,

1, 1-di oxo-tetrahydro- || anmbda*6*-t hi ophen-3-yl,

pi peridin-4- yl and |-acetyl-piperidin-4-yl. In

certain enbodi ments of formula Il, pis 1 or 2, R5is

hal o, Wis a bond, R4 is hydrogen, R2 is NHRa, and Ra

is heteroaryl-C - alkyl selected from

tetrazoryl -Q eal kyl and triazolyl- Cl-6alkyl. In

certain enbodi ments of formula Il, pis 1 or 2, R5is
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R2 is NHRa, and Ra is isopropyl or isobutyl. In
certain enbodi nents of formula Il, pis 1 or 2, R5is

wh2000/023898 s a bond, R4 is hydrogen, R2 i s NHRaPCHRP20R&065523

is G -eal kylsul fonyl Qealkyl. |p certain enbodinments

of formula I1I, plslor2 R5 is halo, Wis a bond,
h
%Nﬁ a}é%ég? dlﬁo“hﬂgﬁ'n e%ﬁgfﬁﬁalh%lther stoichiometric or non

Sowbtohmmecsammlmty Iof ety Senmmammlhfamgltenpﬂawo trap a fixed

T | t l.1: 3z pet . |-
%_O%Erﬁ@crg%lréo\feﬁp%ogc&le r{gés[ Eﬁyg%ﬂlﬂ?é _s?lld;grsééfg,)}ﬁ_@g?)aﬁg ggep%lvate. If the
Jolvemtt sawaseuth eolydterétrned ipa bmrhte; whayethe ad lverg nhddihmbrihg solvate
% mf68 ri@'ﬁ dzﬁc&hloiaté) %?(}Iéte%%ﬁgf’orrg%d db%‘g‘l@?é&bin%ibﬁ 0?099 &dmore mole-

Qulmacuﬂvmtﬂsmﬂf arpydf-the srbistaytesen wplch theweer taains its molecular state as

gltn%ﬁl%ilofl %E ngaﬁle tJ) for%bbt?‘e grl\rlﬂ@g%fydﬁz IRZ |h§| 0,

(| ’?)' 2 met hanesul fonyl | -methyl -ethyl. In certain
evribodt o pans nodminglsnl aohimarpmags. Manmals nREns snhakmbenyf the

Ry PR L Py R B g AR g s

dntnpdinrenasd otherf me:mmémomkewpeslea fagym @nimpb sivgh dvahisle, Worses,

. q : . o ‘
85, R0 S DAL R, M 0 8 pgraoryani
Buab;j iedtldmg mpdemitd sualrey bass,ohicé.anrhguameh plgs; anldghelike. \Wxa@ples of

. efi | te
A0 BB 2 PR B BEDh U0 SO S
floesoot tlaiate e phvdi ke agesoroex.f ormula 111, Wis a bond and
R4 is hydrogen In certain enbodi msnts of formula 111,

glg ﬁ?? urlwgg‘ﬁ 39 7“‘3?%&'1?’ Bse]‘?i infeterdh E&Bw w1t}p8symptoms of

ie- u@mlakyyﬂrgm fgand te eatlhpnglc afipn @hﬂ(mewirﬂaantyact .CExamples of urinary

%é(?ﬂlsor@err%lcgdﬁgéﬁﬁke 1?(;‘[ flo I rﬁ?lrtg a]{n¥+ntln%ee|6, g%{ﬁék'%d’ sthtic hypertrophy
¢ BHBORResfattiNHE ru@) iR yperreflexad, ketstl obsimctﬂmyutimabflf@qydznqyrnocturia

h%&%&n%%@?ﬁ%@& V?J 1@&' fseﬁénjwlﬁgg dg;esmc yﬁﬁg}ce urethritis,

prstatddanial, £ystifRR 1<ﬂ19phartIHFmaddlenhn@rs:easmVlarmw thedikes of
formula Ill, R2is -NHSQ2Ra. In certain enbodi nents of

f i .

Ol?fs%@é% Qntﬁ{eg Iasisi)ﬁgte@nihswhg{mg@kél rbééﬁlé\h@ﬂg%ﬁf@@%Sﬁ&%? or “uro-
P}EhYCWﬂ ozl hn ge@ily Aathk yiymp‘(DgnS?nyhet @lallldw tipbt” mean the pathologic
o y XﬁhQﬁéet mn ogtr(a\’ftal)lrﬁysguélﬂlgﬁ%k Eﬁ%ﬁglbia%ﬂ&l sgl?otﬁlnmls e or its in-
n¢rwat1qmca|usmgd3bt@ered gHarg stolagalok yd)idlrgg Symgpmrmgd)ﬂ(tyb yrmary tract
ﬁe%%fhgil l&r}é:’z]lres I?(%#%lge?iﬁhrwef##l(@%hgsr (alg(l())i@r{(gwn %@de‘ﬁ% I)laljlﬁ)eractivity),
vetlet obstrydtiont éitiehy spfficienan yhd pplymlwmymsmvuy

t hi enyl net hyl , furanyl methyl, pyridinyl nmethyl,

G@Q&%rﬁ’&fvg PBYa:ddeP%‘r" HQH&%} hﬁﬁe)f&%tl‘?fﬁfnitn}ﬂudesc, ¥t RASKHhited to, the
cycl opropy , CyC ut yl met hyl,
d}@gmﬁmm@tndaw map yfesteshasxy zensy, rfydquemm plesmed blpdder capacity, in-
cHﬁﬁlteh&euhﬁ uﬂhglﬂ)flﬁe shoYE lu‘ﬂgﬁﬂfe% delo tﬁ@@tl)llsy %)h]irrcteric spasticity,

stitute roxy cyclo exeny optionally
dethsoi hypesflokia hndmy@gemqblactw dgtewdoe mptabditipyand the like.
optionally substituted with hydroxy,

' I
B B R R T B Cmepizonfy (BPH).
peethral &mctuteedmeaﬁfy drr@wr lamflow Iaéftsr difficgttp iruinatiaping urination,
et r ahydr of ur anyl net hyl ,

ﬁ%ﬁ@@% r%&¥%@ %%?%ﬁgr%ykéubstltuted once or tw ce
with nethyl, 2-nethanesul fonyl-I-nethyl-ethyl,
2-nethanesu|fony|-ethy|, 3-nethanesu|fony|propy|,
3- met hanesul f onyl - | - et hyl - propyl ,
3- net hanesul f onyl - 2- net hyl - propyl , 2-et hanesul f onyl -
1-nmet hyl - ethyl and 1- nethanesulfonylnethyl propyl. In

. o r
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-NHSO 2Ra, -NHC(=O R a, Cl-6al kenyl, C3-7cycloal kyl-C
1 4al kyl, C3-7cycl oal kenyl or and Ra is Rais

WO sopozasys , tert-butyl, thienyl, furanyl, pyriBCTEP2006/065523

t hi enyl net hyl , furanylnethyl r|d|nylnethyl
cycl opropyl, cycl obutyl, cyclopentyl cyclo hexyl,
g(ég{l%g%%?%{lémyhﬂﬁdudg% %FPE%&%}I&%&E&% u(r)%{lra(l)hgﬁ)eirr)}lobﬂ'lty, intrinsic
sphstteniadedidiepbye myiked ingeitopent, etrgds iontineree] and the like.
substituted wth hydroxy, cycl ohexenyl optionally
spips
opt] % %lg?%@gls%vﬁtp‘l it e gqf)ut ﬁ%ﬁ)lt gf;hgﬂ)%& %]Xaleﬂﬁl 155){111 interstitial (cell)
explin me%é&tydm Py staspisi uﬂmdlyylasmﬂtrittsmr@bld@,lguaw overactive bladder,
Ry ff@%ye Piperidinyl optionally substituted at the 1-
position, tetrahydropyranyl, tetrahydrofuranyl,
t et r ahydr opyr anyl net hyl , tetrahydrofuranylnethyl
Resprretaey disgrdey st i mqmratyryghqu refers do.ovithwus fimitatigr chronic ob-
MJ&V@E&M&Ha@Zdl@&E@{{E@PE a@ﬂm’ﬂa Brdﬁ%ﬁ&%lasrﬁtﬁﬂﬂl the hke

- met hanesul fonyl -e ’3- et hanesul fonyl - propyl

3- net hanesul f onyl - 1- nethyl propyl ,

SThesancatied iy effgﬁwe_aglouﬁét myqtnsrglp@wunt of a compound that, when admini-
geRhhanesuibdt @&ytkealtmgﬁtdli%ﬁse%falfy s @ffkient to effect such treatment for the
1- met hanesul f éﬁ ropyl. In certain enbodi nents
giscapo ptaigl Ihpf’ lhera\w%c y Bterdive mapop st il vaiyedsperthige ®p thescom-
%Mkﬂ @dlsbzﬁe @t%fetl%'}r{ok tgéng@&fj 'tHEEs@@e?lgélt)r {h%r(f@éhéé tféa{ed el age &hd relative
hgalthcoyf éhlwby@y%/ the@%utqyy@ form loé h@fplms(t;@nog yt@p m gm;:ﬁy p%l the attendin g
Eﬂ:di%ﬁ‘ll &Weterlﬂ%l)ﬁ)rgctﬂgﬁlﬁl an&-bﬁ!e?fa@toqyd oal kyl, _

hydr oxy- Q G - eal kyl sul fonyIO aIkyI G -
al kyl sul fanyl -G - al k aryl sul fon - aIkyI aryl,

Fhafekypr thess @qﬁ@gq& ghove] %@{1@ r dapedatped ﬁereln * when referring fo a variable
Qcoﬁﬁ)&}ﬁ& SHleferfrmieyh Gha déﬁﬂ%ﬂ)n of the variable as well as preferred, more
C - eal koxycar bonyl am no-G - al kyl, G - al koxycar bonyl -
pieferpgdigpd mest pesirkashaesinitirasaif Byl - G - al kyl |

am nocar bonyl - G - oal kyl, G - alkylan1nocarbonyl-

Grred@l Jo¥r “treARRARYoL Gli@hlekate hREREOCY C] yl

het erocycl yl al kyl, G -oal kyl car bonyl - al k

Hepeverye he diepase speyie. capsye e sHHRY |syma @%@PW state not
{8‘ developlik ¥ kedyedt @nat gldy ‘tﬁl el@f b sed ) ijﬂ)re@sp &l ky iR RRseGkate, but

| kyl, or heteroari yl . certain enbodi ments
18D

6q>ean@ﬁ weflexparience y qlisplay ftymmommf th§ disparestiéh, R2

8")'#] RBitindNHe MRedsS ste; i. eal alfﬁélst’m gﬂ@%ﬁblﬁlent%k Kid disease state or its
eal kylsu fonyl G - - al kyl'sul fanyl - G -

aliieal syraptpmsues onyl - G - aIkyI het erocycl yl ,

08) RICARY teWisead slfa)fé zoJ cQ@stn?% @ﬁiﬁ%ﬁﬁz or &M_n@ﬁlleﬁ%legre'sé"on of the

certain enbodi nents of for alll,”Wis a bond,
igense gfate,or ke cligiRpIRAN PP Ra is Ci - al kyl, Cs-

cycl oal kyl, or Gi-eal kyl sul fonyl -G - aIkyI In certain
?H@f%gﬂngeﬁ&ﬁm%f’ ‘fc@ﬁt@b'thrﬁg”lahh “réﬁéﬂl%”avﬂ%ﬁr}gfer t'o% chemical reaction
hydr ogen, R2 i sNHRa, and | sul'tonyl G -
BieRi addjig QféTﬂtXngﬁWQr%é‘b‘?rﬁé‘?ﬂgéntéﬂnfl‘%frarﬁﬁr%rlaﬁ Conv\mogls 4o produce
ﬁl%rigdlcft)éd h1§d/ By ﬂl"e%ﬁfbd [Bgdlhcst NRR& ouRN aBBrecited that the reaction

et eroc sel ected ron1tetrahydropyrany|
Wétcheﬂﬁ?%‘?céf thieapgicaied and/ pisthe sRsitadat e Meayyiot apgessarily result
@ir&@lry'fﬁn‘ﬂ e coh{blﬁaﬁfo'h%f w& m%gﬂtm;&l Were irﬁlrlﬂH/I a@d&d he., Were may
is a"bond, R4 hydr ogen
hoo st ooyefeyin csmpdatceyhiohaws prdkes i ﬁ%«r)wﬁﬁrwlyph ultimately leads
[£hE AP Bn R RPK BRRed a¥d/or the desired product,

1, 1- di oxohexahydro-1| 1 anbda*6*-t hi opyran- 3-yl,

|, I -di oxo- hexahydro-| | anmbda*6*-t hi opyr an- 4- yI
I,I-dioxo-tetrahydro-lIanbda*6*-thiophen-3-y|,

pi peridin-4-yl and | -acetyl-piperidin-4- yi. In

certain enbodi nents of forrmula Ill, Wis a bond, R4 is
hydrogen, R2 isNHRa, and Ra is heteroaryl-C - alky
selected fromtetrazolyl-C- alkyl and trllzolyl-GC -

al kyl . In certaln enbodlnents of fornula III Wis a
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I sopropyl or isobutyl. In certain enbodi ments of
formula Ill, Wis a bond, R4 is hydrogen, R2 isNHRa,

waem7R289% 2- net hanesul f onyl - 1- et hyl - et hyl , PCT/EP2006/065523

2- met hanesul fonyl - et hyl, 3-net hanesul f onyl - propyl,
3- net hanesul fonyl - 1-met hyl - propyl ,
- S ™
G BRSO A Y DR BOAEA OR 0.0
Beiistean msatrido dompwtesizasf sybtomrfal thelgengratyn sf RA/RiEnspsteRitic gomen-

gﬁiﬁiﬁr ezmlé:t hskrﬁuidﬁg’sgg&r}? gI‘Ej%lﬂe% % é)?ﬁ% ?f;@si#ﬂ]‘;s e{swn 2.2. Any

bipdn, VaW1IC$ a@ebnngl on Raibon hydeogennitiRen sNmRa, thastdlcmres Berein
i?)-2- h . 1 ai .

él%(%l’([:ﬁg ﬁﬁ%@e@?@ ?1110% I%I%H) getnla]%{l Whe% Q%lluﬁzg ?erﬁglr l:-s@r&ent In a structure

bytdraogpecific RRreosiNtMatry arstiowRa, b(gh steremsomers associated with the chiral

e DR ST LR S D bone, R e

hydrogen, R2 isNHRa, and Ra is isopropyl. In certain
Erth SdieneApplicafion Serinl Ne. L1/071.6%5, ﬁlc@'oechambrﬁé@Qﬁﬁgndﬁl}wrporated
f I
AR SR8 ) Reeollh op Meal e Mol R pE PR anq P2 e
cpterainnd grsof theemecgn pfunds jordfeafroenhiolf Q@XI aiddor B X sapeptor-medi-

%ﬁﬂ‘f dlsF% }}Cf? ﬁls}g t oné;%Vla?ir%]e&l%ldgM%eful@g’rﬁé ; %Fﬁ Q%I%lpounds,

meiﬂmmcaémnommemattsuscful angxmbfmeftmctwl as |li a H b and
IHc, Ra is G- alkyl, - cycl oal kyl, or

S PR 5 e AL 2 st
Adretovh whgtein Khs }@aig,|Y1sﬁla}0atp)$yl orpthrdk;awyllg group, and Ar, R, R?, R*and

Rh&%%h@fﬁ{eﬁﬂerelﬁ uranyl met hyl , pyridi nyl net hyl ,
cycl opropyl, cycl obutyl, cyclopentyl cyclohexyl,

cyclopropylnethyl cyclobutylnethyl

cyict gpent yl net hyl , Ié[ yl methyl, optionally
s,gnbs | t@ped %gmyl Eént esﬁébzopt IBOI‘IE! I )(}F,ub ep 3

t ut nyt—ompt i YCH,CN
Hf ed MMVIQK hydzr g:ycl 'E'mé‘ﬁ'f’enﬁ/z b )

opt| onal |y substituted wth hydr oxy, b =

cycl ohexenyl net hyl opti onally substituted With

hyds oxy. pi peridi nyl optional I%ﬁsHbsthzt uted at the 1-

podi i o t et r adwygli opyr anVIC ahydr of ur anyl
I,

tid AR R @- 0 1de Ry met_h_§_ll_,_,
| =2 @WI ¢rgial | y su ' @Ece or twhite
i t h F‘h nBaMesul f GaYy & hgl ,“Tor |

nmet hanesulfonyl propyl . In certain enBbdi ments of any
of fornmulas Ilia, Hb and IH, Wis a bond and_ R4_is

hydrodeh. I n certain. entbai IrIIsI\Ia}I‘2 any, of f0|H &

[} @Nd | &'t i &l I%Eli_g_h.a OGN
cern e oRIrl raeahisinof f g IaIII a, iqinasonl o; R§| /)\
iR Al oR° NS a bond, RA myandgem, and RaRi'sY R N "NH

Cl- 6allkyl , "c3_70ycl oal kyl, Cs- dcycl oal kenyl , ! !
C3_7Cycl oaI kenyl - C 1-4al kyI hal o- C*ralcyl, 1lalo-C
yl, hydroxy-Q eal kyl, G - al kyl sul fonyl -
Cl- 6al kyl, G -eal kyl sul fanyl - Q eal kyl,
rial: I ; i,
E‘L%féeprsybf &ﬁgﬁle ace@tghﬁ)él}o? u"ﬁdeﬁ g?‘rleate@%tﬁ aorﬁ‘étﬁgrl Grignard re

oar a onam
Geneh Bm@mbﬁmagamlm om&rldalmwetﬁ/@nmnkwmdmmmta form
X Y
%rtilér%g gg;x %lngrn %ﬁhgg ?(fﬁ[p @%ﬁ@ﬁ »Hg r%%{gg?rulfoé n%/ under polar aprotic
ilvana beaditionsasusbyay in @h;gmquuh H&Fe(ﬁ@jm}](ydgqfuran) under ambient
I I
Eﬁ@?%ﬁ%ﬁoﬁbﬂ&%g NP@' Fﬁls&%éﬁ@%ﬁ%ﬂ?k un(ias alﬂ)/s ble with the
al kyl, N-C 1-6al kyl am no- G - al kyl,
N~ - di -Ci -eal kyl am no-C - al kyl, or het eroaryl -
alkyl. In certain enbodinents of fornmula Ilia, pis 1
or 2, RS is halo, Wis a bond, R4 is hydrogen, and Ra
is Calky!, hydroxy-Qealkyl, Ci-ealkylsulfonyl G-
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4-yl, 1,1-di oxo-tetrahydro-II| anbda*6*-thi ophen-3-yl,
pi peridin-4-yl and 1-acetylpiperidin- 4-yl. In certain

weeodesset s of forrmula Ilia, pis 1 or 2, RS PGI/AP1006/065523

Wis a bond, R4 is hydrogen, a Ra is
het er oar yl - Qeal ky sel ected fromtetrazol yI Qeal kyl

f
o?nr}:lﬁd Ilnﬁ? {)é( breglared %?lﬁ}%latédm%&ﬁf)gtﬁh@fi Z)HBW ncPs r beé 4
tanvaytdered taghnignes VRl krovieinghoanty| G - al ky sel ect ed
froml-nmethyl-2-tetrazol-2-yl-ethyl and 1-nethyl- 2- [

?noéerﬁ%, é:toﬁ‘ip%ﬁﬁh 1 %lbie%{() {M{gdlr(%seﬁﬁﬁ orfoﬁﬁdi)s%?h{ﬁgn% gﬁ compound
bs Thybvcbgefmatlam deaRaon sf tieit 2oy pe lcgnrled)out aihdey hydusizet at@cpphere
LAYy 05t LT S
hgirmg@ratlQn cqRBlybts Tﬂiallladrowrl%loa dfstenl 2 R hescahvyedk o eng.. Punder
el S SRy R ot Bl PTG RE, A TR he
pregdngepAHCL 1, 1- di oxo-tetr ahydr o-
| I anbda*6*-t hi ophen- 2-yl net hyl ,

n ,
?n %@ﬂ%ﬁggg% ﬁfbydf?%{/ 1?1?%}‘[{!)'&1' F}he%y%%ﬁ%}wn of s‘aap 2 may be carried out
ithquidiegwioing eepiaélom@éﬂtf: %Ihfaﬁbalaa*ré*reachpm pmwct b of step 1. In certain
erﬁb&hlﬁrﬁhﬁ?%rﬁlsah:ﬂzgg é)tl @(lnﬂ | e qg%él%n%flsofla‘?foﬁu%ﬂio/ glle 1lrr11§y aBeparate
ety dRaiong eiion atedin af 1sopydpenab Rplound fngehpeihis formed prior to

%gq] ' Q rhrula Ilia, pis 1 or 2, R5 is halo,
'gm({%%%gm J&jte?sﬁﬁydr ogen, and Ra is cyclohexyl or

cycl opentyl substituted with G - al kylsulfonyl. In
bestemp rphenplogimpenng bas treaedwith alcwma)mqshy@ﬂwlaémg agengk to form
hitrilRabir (HhbSuid °@€a Rkt AriR § t RIthyRR LS. tol 4-

" et hangsukégnyg I]Ioope ifw ' Q ta| nye%% bodi ment s
plfoméy apid eyanpmathypesies, blromoagetomsﬂfssshmpaﬁetwtuﬂée ar bnakylating

%;EP% ZIT ﬁr;@’égﬁrr\ggcgﬁ n%f’%{é? Eﬁ? #(ﬁ;? énau?ﬁ&{ %ﬂgd@% pg:ﬂglo%ﬂ)ﬁé sol@e‘ﬂt conditions
aryd inghe preggrics ofmildridse Rgh pgp(ﬁy@n@g ewrbongtd. Imonesembodlment the

%’a@rﬂ% 9&% alléfile{:llﬁ]%r%ént \Dlh Iéfglg may bgrcgrrif:ld out as a slurry of
gzangmlqa]yégl&ylﬁmrg@genq_ mélphgthb. aydgypdssium car onate iFI)I a ketone solvent

%Cg?%anesﬁg onyI Olngnrgtahg]?/ét fﬁgﬁ%%”ror the like.

1- met hanesul f onyl net hyl - pr opyl In certain enbodi nents

byarfosratiyl gther camppuidse B ttﬂateﬁ witbsBiiederiki sgeagani i stepybieiform an
Bﬂlﬂais g&@‘ﬁﬁ%ln 'J?p?regﬁldﬁly (ilalrrled %ut Clré Fltdglnethylformamlde (DMF)
mt@m wﬂtsf,lo@foffodrqmulaahl¢ p@lar aprotc solyent. 2"BrRB>r1|cls s hfaitg@lt" as used

B et DA ol PRI B, B i o ooy
@maka@mﬁgh@akbm myalety is ldveer aﬁwixs In manyemiRgliingnts ghoalkyl

%Ng é%g an e@jtﬁl% ony?égfn%%?ﬁ t?-‘ﬂ E@ﬁy (r%f nBrce(gl (ra’rtlgi snreagent st

bwﬂoﬁmlﬁém@hﬂﬁmﬁm)m@t@nb] ia, pis 1 or 2, R5 is halo,
Wis a bond, R4 is hydrogen, and Ra is isopropyl.In
anot her aspect of the invention, there are provided
conpounds of the fornmula IvVa or IVb: or a
pharmaceutically acceptable salt thereof, wherein: Rl
is aryl, heteroaryl, aryl-Q eal kyl or Cs- cycloal kyl;
R3 is hydrogen or Ctalcyl; R4 is hydrogen, Cralcyl,
hydr oxy, am no, hetero-Q eal kyl, heterocyclyl,

het er ocycl yl - C1-6al kyl, hydroxy-Cs- cycl oal kyl, Cs-
cycl oal kyl -Ci -eal kyl, G - al kyl sul fonyl,

Q eal kyl sul fonam do, aryl, heteroaryl, aryl-Q eal kyl,
heteroaryl -Qeal kyl, -(CHR b)r-C(=O-R ¢, -(CHR
b)r-O0C(=0-Rc, -(CHR b)r-NHC(=0-R ¢ or -SO2-RC,
wherein Rb is hydrogen, C al ky! or hetero-Qeal kyl; Rc
|s C| al kyI hydroxy, arri no, hetero Qeal kyI aryl,

~ o, o - o o, o
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C - alkyl or heterocyclyl; or R4 and Rf together with
the atons to which they are attached may form a

whetoenzssyel ic ring; Ais O CH2, S(On, C(=0 ,PCEREP2006/065523

CH(OR h), wherein nis fromO &. 2, and Rh is hydrogen
or Cralcyl, or Rl and Rh may forma heterocyclyl; k is

Py ey Syl S8R0 iy SHBAARLIm cpppgom v
qb)apomﬂam@(e@)showh-l@élﬂ@ or NHS®2, wherein j is 0, 1 or
2; and Rlis hydrogen or C alky!. In certain
enbodi nents of formula IVa I k is 0. In certain
di ment syeof fornmul a 1Va ar S Ais O S(On, or
~JAHeert'marn enbodi nent g of Lf orgul &anl Va or 1 Vb, Rl
iFiarl.oln ert@tn enbodi e f rmula | Va or | Vb,

: yIN1 iNCer ghi _efbo f of meat | ANER):
I isCNydé(Ogen In ceRtain erﬁaodl'\‘rrents of formula
IR7a ., Wis Oor NRC. In cer t ai nRémbodi nent s of
formula IVa or 1Vb, R1L and R6 are optionally
buibsty erabedimeh sraptinall qempeundigh isds esblatae ss ofolifl oputhuh giead may

Vi h

bRl 7B LB B 8 TPV Rk g e
m\p be Aanrlsd Out dlinectlg mtithiont ebwthignentdtenoff chompeuhd gl Vagdr

IVb, Ais O and Rl is 2-hal ophenyl or

PN | . : |
P PRSP ngd By 57 A I, T r00r GBI aL and 2
B rdactfidneitlophemiing reagant R6 yiek! apginegnainine contpswint it élthe aniline

BRG] 657 A TRRS P02 BB PR ncrc
Apisioptiahally @bbgutedwrﬂ @r fpemll,y salpatitiied beteraaryl NREG:finled herein.
i’ﬁé %rﬂLH Iee e%q Is‘af?)ai_n dﬂ;?l?[] géq'g%ﬁl!é(%ﬁ sq}[lfhféQ@Oc}ﬁoﬁ&e s?lt olR%ther
s;aﬂhis talt cmfttbd cq}h@pymding\ﬂmiﬁnﬁroq: badRCIn @maaly aan)@ments the anlhne

BB ROty AL PReRE B S or RN

certaln errbodlmsnts of formJIaIVa or | Vb, A| R1
i s 2-hal ophenyl or 2, 4-di hal ophenyl, R6 is '345\“ ongRl)y
substitut ed phenyl, Wis Oor NRC, and R4 is
hydr oxy- Q eal kyl ~or norpholinyl -G -oal kyl. |n
whbsH manfremdf tofdnéiR als nmsubsme@mpmﬁor@mfﬁmmh the solvent and
f@x@&l ERIRiHReE it gablréfggﬁlgfn?[swl Find reawfb%rcﬁ*s&p% Wy Blearried
are as e I ne rein. In certain
ewﬂauuiehewﬁlsamﬁtw elvamt gonditigRas sugh 2s argloffpied ipy[DMF. In many
§ I,

o Bl FRCEbe clpeEoRRaTRRCI LR Bl G AR Yoclow
anp bdicansind oubdirdctly viblila aniling p@am)n@ﬂ_l IRIREINS jih sgdetemi n
enbodi nents of fornula V, R4 is hetero-Q eal kyl or
ﬂ€§t%?,%ﬁ rﬁéleﬂgr cofﬁbgﬁﬁlld h hﬂr&%dt \91'&9 a %H:Qﬁ@l'ng?&tgéntqg afford
formula O 'In certaln enbodinments of formula
Ylaman g pyr 1@11dalﬁcﬂ Rihei gy anidiig| regeeahipRy eQmpr, lﬁﬁ-%illahldlﬂtﬁpﬁé?wllate or
bihef ARSI GRARITRN e aclioh BELiEp ¥mifd petaled Bht Iifpolar aprori

“hal ' ophenyl 2, hal a<§:|olheny % ma@} 5 1's eopt| onsnpO aryaprO °
@jm suqhtaédpl\dﬁeawil m m&my@mméimerémm bﬁémwd oft MghasAmae reaction
Yossead 4 & rordpdepbenyl or 2, 4-di hal ophenyl, R6
iesssogtlﬁ%pgal%% subst%z%lut ed phenyl, and Wis O or NRC
In certain enbodi nents of formula V, Ais O Rl is.
In e ‘dhanipopyimadiae efrPRQUuISHE i bjegrgo ieglingstondp iy iodo com-
Emdr 01 tIHHﬁQtl&hFéﬂﬁénésm é%:gsc% Qd‘ﬂ{e INBE@Ch%l@deRﬂI joflosuccinimide or iodine

Xy- kyl, - - kyl,

smhﬁ@rgwncgof é@pxbﬂantcﬁHCMtpéﬁaé@mpﬂloelate ram‘gﬁ used g step 7. In many
certain enbodi ments of formula V, Ais O Rl is
2- hal ophenyl or 2, 4-di hal ophenyl, R6 is optionally
substituted phenyl, Wis Oor NRC, and R4 is
hydr oxy- Q@ eal kyl or norpholinyl- G _6al kyl.In
enbodi ments of formula |IVa, the subject compounds
maybe nore specifically of
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formula VI: wherein W Rl, R4 and R6 are as defined
herein. In certain enmbodiments of fornmula VI, RL is

wQ@2albzshenyl or 2, 4-di hal ophenyl . I n certai n PCT/EP2006/065523

enbodi nents of fornula VI, R6 (s optionally
substituted phenyl. In certa| n enbodi nents of fornula

[ gz oleTeT I
%]r})o%ﬁ‘le?itssci)ﬁ(gtﬁee r%lofs_goclll '8{(18? Ha? bE éltger ocygFH{lﬁ &8{16(;11'9 &}%Iﬁ conditions
swhtagétie asidoadi mters Oéﬁceﬂlgramdlaadwaterm is 2-hal ophenyl
or 2,4-di hal ophenyl, and R6 is optionally substituted

SR RO e e G e, By o i,
m&ﬂsztrmlmré@wm@nWP, apdhdn, \R?; R, @bR’ e dqued aetedi. nIn Scheme B,
@%Og ﬂgm %r%%l:ﬁrly(ll ouﬁ% th Fa%lél%éaﬂ)tﬂe\%}gel % %te?/ﬁ 4,5and 6

eny I's optionally substituted p
W%em&arma@rle@nqt R4h¢ gamﬁy@a@m @ssehWitplout isolation of the cor-

| kyl -G - Sul fonyl -G -eal kyl or
er o%%l@érh%gmﬁal kyI In certain enbodi nents of
for mula VI, Rl is 2-hal ophenyl or 2,4-dihal ophenyl, R6
| 41,60 iOonaI l'y sppstituteduphengh, Wis O or NRe,

R4 i sl_hydroxy—O-ealbkw! or m)rphoéyl4 nyl= al Kyl Qﬂ%

enbnts bfMENDUT & | VR ubj e@le(Ehsbn'pB o¥e O_CN

neyberore speyrPpeRity of, ila VIl (VI)) @

p and g i ndepetfifent |y ar & an 1 nteger from Q& 4 aBE c

R5 is Fndependently halo, CraU&l, - alkoxy,

hal o- Chal ky! or cyano; each R7 is independently hal o,

Cralkyp3 hal o- C db&kylCHeyana, het egp. @ eal kyl:®~ M N1

75‘t‘f5'r‘01:7yt‘l'y‘l> G gl alkylsul onyI am ﬁosu! f ol oA\ I
kgrﬁg‘?ﬂ'Plfsonyl ani no dr gy ¢ 3_7Cysnagdnkyl or =0 RJN\ :

ks F”éan.q% heg kyl, aryl, @ Z
nll k o

2; g %boor het er ocycl yl; and V\ﬁand R4 are as
6f 1 He eéréin. In certain enbodi nents of forrru|a \Y/

ECH%%EBr 2 and R5 is halo. In certain enbodi ments of

gis 1lor 2 and R7 is halo. In certain

enbodi ments of formula VI, Wis Oor NRC. In certain
bnterdi nesshemoB, fcstaphemond conRrbuing ahetreatedfitsy withra methyl Grignard

%ﬁ%&{&i ﬁY&'eXJl lrniéi heésr:ilg'eidc Tv@'f&l(ﬁ{;qagogr' tf@ﬁ‘&é}t%l%@ﬂyéeﬂ gas in the

preyace bbsuﬂabb@apiyw mmcéord 1mt¢m¢l phcmol ntahpwgldaL cbimpGupmhrd and

@{rdrf)%[ £ d %@tlo %rs{‘ae:pq r&%l')e;?aﬁngl(&g(}]% @ ar eorgO ﬁ&{\?%@&gr aprotic

©lveNRhs nged abdvend wherein Rf is hydrogen, alkyl or a
protecting group; Ra is G- alkyl, C3_7Cycloal kyl, Cs-

| |
FLFLPBER ot PAsL ROy RN s gyt
’(gluena+4<§ul&m|1q‘ ay‘nWyan@methal ¥, to yleld a nltrlle ether compound C. Th1s re-

i - 3 - r | |
%tl)})ﬁ?hé?l%ﬁsééglgf;%/ t )}AIQ, ?)8 a!?%{f)ro sé(IIV?i‘L{ F&Pé@ %t?ngfsgi;\%h in the pre-
kratesozutydsn@ embénydte ascnotghaqufbsul fonam dyl G - al kyI
G - eal koxycar bonyl am no-G - al kyl, _

@ %t&?#,ﬁ:&%ﬁ?&%&ngﬂ%ﬁg l(tar;e%g('ri] )\/&fl?tj_h?l_edearlﬁgﬁ Irt:aa!ggﬁ)t)@.’—%m&?/ﬁ@( (ﬁ)r(ﬂg%lyIammo)—

Dethsab k o lbovied dyan boHipe T@igzen afatipived by lgoxyidige reagpity fo, directly
[— k

%%tvggelqﬁzyrﬁ nb Olﬁgﬁf-ﬁ%)%?%@lbg hhg%l% ;eélgtl% S ﬁf st&) 3 mzfgi(a]_\ be carried out

anP Mg @@Mrl@yitablecm/enem kyhglmrmu@l Vesadlky\s noted Ialb@iv& e aniline

I LKW & th@%uanidi
o SR B R Y s o ARt Ipn e o banidine
edaRent ysppriighabdy a gtllanydlsma‘ltcmylh a$ mldlm@rlﬁzﬁlan@ hal o,
al kyl, al koxy, hal oal kyl, hal oal koxy or cyano; the
met hod conprising reacting a conpound of fornula dd
wherein p,W X, Y, R4, R5 and Ra are as defined
herein, with a chlorine agent or an anhydri de;
followed by treatnent with a protected hydrazi ne (such
as BCOC-carbazate); followed by deprotection, to afford
the conpound of for rrul a ee. In certa| n enbodl ment s of

o o o r o o




In certain enbodi nents of the nmethod of making a

conpound of fornmula ee, the chlorine agent is thionyl
w@bkdoonesses | n certain enbodi nents of the net hoPICDEP2006/065523

maki ng a conpound of fornula eg, treatnment with the

protected hydrazine is carried out on conpound ff to

f. o
i O?ﬂe % t%}%&g&%ﬂﬂgﬁfgﬁl i oﬁg{% dgg@{b% g?é?‘%\%{f %ﬂ% ,meR% to yield iodo
eordp®endali e as defined herein. In certain enbodi nents
of the nmethod of making a conpound of fornula ee,

B-QIEGhD M tsGRE 1oL HBH kedWn dh SRLBRe O ofiRAROKIRT
ﬁﬁ V\Aﬁtrﬁ aci mteotspr ovi g-%tl ﬁ © or}%poi;}ﬂ{gd&g? formil a ee.
The acid may conpri se, , trifluoroacetic acid. In

begargimena meﬁeﬁhecmpqmﬂéi qfdemada dimayeia diggolved enpytisdissolved

Bf ack Q& A0k 8¢ §ﬁnxt¥1fbeof‘£€étib%ldfé%{dt\kﬂﬁér conprises reacting a

compound of formula bb: wherein p,W X, Y, R4, and R5

are as defined herein, with a chlorine agent, foll owed

By ceatainagr brdipen sdhemeth O NHP I thercqspRRise digatinga egRpRIIHOL

f?}frmfu@f Wltﬁ Bg&iierlglb EréaB! folSwaDENn 4NN S ATRfwWed %ytagugﬁm ne, to
loride. In certain enbodi ment's of thé method

fsamtﬁgceme@wbaﬁarramafdor mul a ee, the method further

conprises reacting a conpound of fornula aa: wherein

H) ééfta?ﬁ entbod¥heARGhER B0 RSy Methen&in ek @ichiiNd & tli‘orﬁpound of

gnard reagent, followed by carbon di oxide,
{ﬂrwﬂadwth éymﬁféhxﬁ&ﬂﬁatlflé RERII O BRYM thseomppERg ioh Forayudc.
provi des a conpound of formula dd or pharmaceutically

Br&eRIrAkh BodRleh & thhRleBRM, m%ftﬁbﬁconﬂéﬁ)}lhs% tlfeﬁﬁﬁfg Q c<§ Aund of
one of X and YisN and the other is are

froeomlag wigh imetiylmgggesivgy h%h%oﬁ?éi‘)%‘el?.‘éh}‘ﬂf%eq ig th%’ieéf‘d]éﬁ ofa
RYde¥ !gen@flol@ cRhQLtQGHIaBR, & f@kkﬁasaﬂ%ohﬁ)oghd offdsdlula KS-

cycl oal kyl, Cs- cycl oal kenyl - cycl oal kenyl -

Cl- 4al kyl , hal o- Q.oal ky| cI soal

H&/W@W@ {nlgms of ghe sy Jegypgtgpfiol%ya[n 1bare gyclwgen and R? is alkoxy,

leeahjkyﬂlﬁul fanyl - Q eal kyl, arylsul fonyl-G - alkyl,

aryl, aryl-G- alkyl, aryl- G- al kyI oxy het er oar yI
ect:e(re‘é?nil JQ/%‘H’FIBBH;H ﬁmsa.}gleceal tggflk |and are l Cr:log_;en anlfil{ is alkoxy,
Ralo@abkexyicar bonyl -G - al kyl, Ci - al koxyam nocar bonyl -

G - al kyl, am nocar bonyl G - oaI kyl ,

&éegéhﬁ%ﬁ‘ﬁlggﬁg[ ony%%?y%%er comprlse t%:atm ga compgund of

forme@ kyl car bonyl - Q eal kyl, heterocyclyl- G - alkyl,
am no-C - alkyl, NG -eal kyI am no-C - alkyl, G-

al kyl, G - al kox gl ky or heteroaryl -G - alkyl,
R4 is hydrogen, ﬁ’{i ; % kyI al koxyal kyl or

al kyl sul f onyl al erh ; and KRB ig halo, alkyl, alkoxy,
hal oal kyl, hal oal R ot ano. The invention al so
provi des a conpoung for | a¢hh: or pharnaceutically
accept abl e sal t sRf hereo vahﬁjel n. pis fromQo 4; one
of X and Y isN and the other is CH or X and Y are
both Ny, Wis O NRf, or a bond wherein Rf is hydrogen,
ahkigln Ar, Ré, Rframﬂez?ta'm@ @ﬁﬁaphera@ is a protecting group;
Ra is G - 2/ | oal k

Bh oy iRy 2o F i B SOtk idarppla d.

C3- 7cycl oal kenyl - Cl1-4al kyl, hal o- Q oal kyl, hal o-Cs-
yvedraal dyboditmgatsaky g@nﬁﬁhk;ﬁagcrﬂm@&ie@hﬁiﬂiﬂe@:ﬁwo-nate.
Cl-6al kyl, Ci -eal kyl sul fanyl Q eal kyl,

B O S P e g SR 0o o

farmedd Ky Femloghor dwliGiure tlekepl,, C1-

al koxycar bonyl am no- G -oal kyl,

G - eal koxycar bonyl - @ eal kyl , G -eal koxyam nocar bonyl -
Cl- 6al kyl, am nocar bonyl - Q eal kyl

G - oal kyl am nocar bonyl - G - eal kyl, carboxy- C1-6al kyl,
het erocycl yl, heterocyclylal kyl, Ci -eal kyl carbonyl -G -
al kyl, heterocyclyl- G- alkyl, amno-G - alkyl,

I D 1 L~ I D 1 L~ I

(h)
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is halo, Wis a bond, X and Y are N, R4 is hydrogen,
and Ra is Cl-6al kyl, Cs- cycloal kyl, Cs- cycl oal kenyl,

wh 2000023898 al kyl , hal o- C3_7Cycl oal kyl , hydr oxyPCQi/EP2006/065523

al kyl, G -eal kyl sul fonyl G - al kyl ,
G -eal kyl sutfanyl -G - al kyl, arylsulfonyl -G - alkyl,
aryl, aral kyI het qr oaryl, het er oar HabkyI@H

1 3

G - oatsRyl gty - Ci-aIkyI
G -eal ko ycar bon Iam4no G- al kyI CN
G - edNgaR ﬁv - a kyl G - no?ﬁrbonyl - 2
G - eal am 4bonyl - al kyl, R

' arbonyl - aI kyl, caﬁboxy ar’ aI'\kyI
heterocyclyl heterocyclylalkyl

G - oal kyl car bonyl G - oal kyl , het er ocyclyl- G- aI kyl ,
ahyleinCAe, RA|RYR’ araim”rm@ aainlegtmp,rem o eal kyl ami no-Gi -

am no

WetFér ggﬁjmpraggﬁ] f(o B 1& %Hnn e éﬁn@nts of formul a
dd, fornul a ee, forrrula ff or formula hh, pis 1 or 2,
RBCdr@imahbpdiMbhs the methad nXayafiudthyr faIIEprNe tiR4tinga compound of

@%ﬁjlﬁ[l?qg W th 6918?%( %/ i‘c'eé\& té%?rm %%&Z%é %( florm}l]é gl, or formula g2,

aﬂkmlxtuﬁthelabf(yl sul fanyl -G - al kyI ar yI sul fonyl a -
al kyl, heterocyclyl, heteroaryl - al kyl or

thestﬁgf&x@dﬁ%tegs r%ﬁ ?{elﬁ}{lfent gf&nll% € 1§ll¥)&vgdgﬁgor nup& ?d{ﬁjreparm§ acom-

powrd & foRBulag theanethoWcpmpaising ndntamirgﬁdsoﬂmtmneofm com@omsd of
@F ?ﬁgi& F?%(ﬁ;l‘%l 19&%16@{?nqcﬁ%gled%/f§?l§\§éd< %pt?ona{ addltflon of
W@wmbéorddwldmpnlmde@fmfrmmlaml aff or formula hh, pis

1 or 2, R5is halo, Wis a bond, X and Yare N, R4 is

DG TR SO L ity gt om

péungt oftformmlag ilnh polar ppgrotic selvént, WEh td;)uhmybls(dvm?,@yhmmo)methane,
FAe1 5 9L EuL b 3 PR 10 8 e componn o

fosmudhd.dr ot hi opyr anyl, tetrahydrothi ophenyl and
pi peridinyl. In certain enbodinents of fornula dd,

S T P B By 210 o

eardp®end &f fhemela@ay @Ipplar QEﬂoeletSelderftr with toluene- 4 Sulfonlc acid

W W pyran- 3-yl ,
LR AL AR, Aot dhe s ARSI S LA 301
1, 1- di oxo- hexahydr o- |1 anbda*6*-thi opyran-4-yl,
in @r@irbsmbctcemleanyldfr wlethediaay fugther mr@mwenoetaytnng a solution of a
SBEG R idink e ddtla poRF Girtlip MG P pimap D R AR
fOélpmd by hidroger i the presence R6a hydrpa¢natiomehtalyst andragid, 5 form the
s hydrogen, and Ra is
%%gﬁyﬁ%éﬁggpky selected fromtetrazolyl-C - alkyl
and triazoryl-Qealkyl. In certain enbodi nents of
The myPatiandlse piomdescasepoungs fifeamifa dr formula hh, p is
1l or 2, Ris halo, X and Yare NN Wis a bond, R4 is
hydrogen, and Ra g he@@roaryIC}ealky selected from
| -met hyl - 2-tetrazdl ~¢-yl* et NH, and
| -methyl-2-[1,2,8 tr'azoo-2 | -ethyl. In certain
embodi ments of for fonIaee formula ff or (d)
formula hh, p is ] hal o, Wis a bond, X
and Yare N, R4 i § hydrod%n P‘and NRa is heterocyclyl-Gi-
al kyl selected from pyrrolidin-C -oal kyl and
t en-Ci- alkyl. In certain enbodi nents
Bf&w%?%%%Q\@§QBPornula ee, formula ff or formula hh, p
is1lor 2, R5is halo, Wis a bond, X and Yare N, R4
IS hydrogen, and Ra is heterocyclyl-GC - al kyl selected
from pyrrolidin-2-yl nethyl,
t etrahydro-t hi ophen- 2-yl net hyl,
1, 1- di oxo-tetrahydrol | anbda* 6*-thi ophen-2-yl net hyl ,
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is halo, Wis a bond, X and Yare N, R4 is hydrogen,
and Ra is (i?)-2-nethanesul fonyl-Inethyl- ethyl. In

weenrmeasoenbodi nents of fornula dd, fornul a eepCT/BPIONG/@65523

ff or formula hh, pis 1 or 22 5 is halo, Wis a
bond, X and Yare N, R4 is hydrdgen, and Ra is

B)y2 B | s TN .
grit)% éflgrrgntg %ﬂgﬁ&%r nu tgl 531&51%6(% %{ﬂﬁ,}’ aﬂ(eh?o%lﬁrrﬁ yg’ a?‘}m%’rhalo’
fwrdeu haohlkyl; gkoxy; hydrox haRglkiosy; math @, h ydvdxgallylbdkekyakyl;

I BBy RS on LS L QARG B ety

bétefogyakyll lwtcrocydﬁh:ék@iynarybxyéldarowmxy,@rdkyloxne hotbroxrséhyioxy,

O RLIPN h B1El KEpIREE RALD B Mosove

phatet bt g egrhoingeRaderstlyGy O @all kZ/ fis, O (0] N'Pé MR Iltdajl'dkgge,n , ﬂkyl hydroxy,

%1}4&89%1'&?4“@@0 aﬂ%ﬁ)é? Eﬁ%@k%ﬁg@’ F@élzlh"@ 1's‘§1' spendgntly hydrpeen or

gkyl; at ]Ryd,rgilR ftoggther v@ih &alak(yhs to Wthh they are attached may form a five or

ar—ynlge?%ﬂgér% H@ Wﬁ}é}%ﬂﬁ&&?@hd&@ XL: ?ﬁ ﬁoﬁ%{%&o% saSeféXte:fl from O, S
et Br oaryl - Q eal kyl, Gi-oal kyl sul fonam dyl G - eal kyI
xycar I 0

%Vﬁ(gﬁ&%%%hfr%t%%w%g}e%&i (%enogldlo St}lya‘r/n nocar bonyl -
Cl- 6ei |l kyl , am nocar bonyl - CI oal kyI
o) Geeairkqmmdlm@nmotﬁmmm@ RainkyR’ arazlasrdy@geyl an@iR’ imdlkydy, halo or
[ﬂ]ﬁ&ﬁ jocyclyl, heterocyclylal kyl, G -eal kyl carbonyl -G -

het er ocycl yl- G- alkyl, amno-Ci -oal kyl, NG -
al kyl am no-Ci -eal kyl, C - al ky I G - al koxy- CI al kyl ,
br centainegrobedimemis-of &rinpila d alngl Rnamlmgieﬂgenmyldrlb xsyakeop | halo or
91}\( yaI kyl or al kyl sul fonyl al kyl; R5 is halo, alkyl,

hal oal kyl', hal oal koxy or cyano; Ris G-
al kyI ‘and R is G- al kyl ene, the method conprising
?fbgtﬁvmtgaraalmnmamtjcmp@mdﬁuf@rmwla Wherein PGis a
protecting group and p ,W X, Y, R4, R5, Rand R are
as defined herei I’HCWI t@Han acid, to provide the
conpound of formul’a™o. ‘I n certain enbodi nents of
nmet hod for maki ng! a sonmpoundgnf fornula oo, the acid
maybe triflu or oag ac d. In certain enbodiments ()
of method for makipAg._ 2 ud of fornmula oo, the -
nmet hod furt her cgrrprl ses reeﬂ:tl ng a conpound of
formula nm wherein p ,W X Y, R4, R5, Rand R are as
defined herein,with a prot ect ed hydra2| ne of the
posaltathereddN- NH- PG, t 0 provi de the conpound of fornula
1e protecting group may be BOC. In certain
iments of nmethod for making a conpound of fornula
Aois Omhlen@ibt Jubstith igrtang or @ph@rallgégbsﬁ@acd hetgraardomgdound
f , r
g\éﬂzgpl ne cﬁlﬁndé/ﬂ%ﬁ{i&it |8r}l ngR% E?,’ato q‘nﬁn Oato:

er el provi de
athislog bapallsyldalibdxyt bydmkja hnmalk?ﬁmg ngthd; ckwdmyd@émkmkyl

FATRL A DAL k0 LA SRR bl
h@tpltohmlylclmtgpmééalboaydwlong I@tqrowbumdlrdkylﬁw, hgﬂeeoap}lkyloxy,
ﬁ@&&ﬁh? shhsfuedli he = Co%%zﬂg?cﬁ)?i‘o 8r A% “'(Eﬁ.dso2 (NRE),-R

@/Hn%r 1

rern pr ov r mul 2
wkcldlnz am@nwagh lbéemdcntbds ot InZ i0 hy BRSR s Inwsiregendak gy hydroxy,

BE B 0 TROR R S R AT o o

alkalctm Repnal R dngﬂfohmdmdf the@tamd @ vidbch ehey ‘atanttackddmpy fm a five or

Sl A B oA PRI SRR 0.
2)d No provide the conpound of formula jj. The chlorine
agent maybe thionyl chloride. The invention al so

provi des conpounds of the formula kk or

pharmaceutically acceptable salts thereof, wherein: p
is fromO to 4;
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one of X and YisN and the other is CH or X and Y are
both Ny, Wis O NRf, or a bond wherein Rf is hydrogen,

w@bdoylo238p8 a protecting group; Ra is C - al kyl,PCT/EP2006/065523

C3_7Cycl oal kyl, Cs- cycl oal keny}, C3 7cycloalkenyl
Cl- 4al kyl, hal o-Q oal kyl, 1lal©-C cycl oal kyl ,

iy aahiolor St AP Bt By oo

alkyrlle oal kyI aryl- G- alkyl oxy, het er oaryl ,
het eroaryl - @ eal kyl , C| eal kyl sul fonam dyl G - al kyl,
f;‘llce"f"sa A G gﬂ%lo@%rﬁﬁﬂaQR a%ldlﬁﬁlare dro en and R' is lkox halo or

Q - eal koxycar bonyl -G Xoxyam nocar b )?’I’
@kynydl kyl , ami nocar bonyl -Gi - al kyI
G - eal kyl am nocar bonyl -G - aI kyl, carboxy- Ci - alkyl,
*Fﬁé ROGYSH Mbo pﬂ%@fd@g &ﬁﬂﬁé%d@ |o!§fb|rmula hl _
G - oal kyl car bonyl - C - oal kyl , heterocyclyl- G - alkyl,
amno-G - alkyl, NG -eal kyI amno-GCi - al kyl, G -
al kyl, G- al kOX)Hs _Gilkyl , or heteroaryl-G - alkyl,
R4 i s hydrogen, hydrxyaékyl al koxyal kyl or
al kyl sul f onyl al kff o RE A kyl, al koxy,
hal oal kyl , hal oal k br clyan % alkyl; and R is (hD
al kyl ene. The i NRENTYVON R SN Provi des conpounds of the
formul a nnor pharnaceutical I acceptable salts
thereof, wherein: pis fromO to 4; one of X and Y isN
glnghglg}per&)tfher is CH or Xand Y are both Ny Wis Q

, or a bond wherein Rf is hydrogen, alkyl or a
Wh@lleékttl ng group; PGis a protecting group; Rais G -
Q/cl oal kyl, Cs- cycl oal kenyl

Mﬂomﬁgb 'kenyl - Cl-4al kyl , hal o- C*alcyl, 1lalo-C -

B ] @aﬂ Byrsachhydlfrp@ngrermy-ls alytnpigen;@ikyl; aﬂ%yylsdkm;ﬂlmmm halo;

QJInE%l hal%ﬂ;ﬁaﬁlké(ti@grew Fhlé(llga]ko iﬁ%{tko }@Hydx?i,k?lom&)x}’gkyl

hgirgxy@aqoy(y,,a ywﬂc}@ulfoaylka}rbdsulfonyl cyano; ary%/ heteroaryl;

l
%tﬁlg)?(‘%/ég%r %ﬁgm@}&(}nﬂ&(&w ero 1'0)% aﬁ%H(XK/lO)gr Beter(iara(]iqloxy,
aptigrially i bstibltkbRyenTRyIo CGHDAMNZ) a- (C:O) -Rabk yIGH2) m- (Z)n SO,-(NR®)a-R
@FEI%% Fh PRV 19d%)e‘rf'1|dgl?/tbf 1F @Oﬁg’( &ty W G pl%@f!)geg alkyl, hydroxy,

car boxy %B
hléogr, ey, )hlyéﬂokyalkyl@r a]@aky@l{y&;and @m;hl RG5 indgpéngdently hydrogen or

ﬂ?%e!; R z%dl %Atﬁ%‘%laﬁy {h’le a?(mwm V%lfl}(ﬂ'{&%]ﬁ attac e(d may 8rm a five or

sik-klyembewed heg dra@apgtd)ndl}ygaﬂlh@ds ongar t\@ ltrgt@hog@gn; selected from O, S
l%yf&o& ?I kyl, al koxyal kyl or al kyl sul fonylalkyl; R5 is

al' kyl', al koxy, hal oal kyl, hal oal koxy or cyano; R
pash R’ kSﬁIndemndeIRIy dllsyl adllkoplyelredo, OTﬂneIOIaHx\yb ntion al so
prow des conpounds of the formula jj or

{rlglrcn‘g’gﬁ&ﬁ&l h% oﬁg&gﬁﬂﬁﬁa%w Slaﬁ(h ?I%fél'yd el g}!l(i]RFéﬁ alkoxy,

baloxralkdnﬂ Breferboly R’ i allxys O, NRf, or a bond vvher ein
Rf is hydrogen al kyl or a protecting group; Ra is
b
%%e Qh{( eny en&%@k Exlydlfyh rf:?SO (RYQI{ICER Lﬁ%wmoggandR is alkoxy,
b3le oo alkiayyl, PFﬁf@“ﬁ@X)R O-dlgixyy | | O' - al kyI sul fonyl -
Cl-6al kyl, G -eal kyl sul fanyl - Q eal kyl ,
The ln%elllltﬁ&ﬁéﬁo Sovidad K¥dmp&itidn cdh IJISII% @@érﬁﬁéund&fﬂ%rm&ﬂa zl
al kyl oxy, heteroaryl, heteroaryl Q eal kyl,
Ci - eal kyl sul f onam dyI G - oal kyl, Ci1-
al koxycar bonyl am no- G -eal kyl,
C - eal koxycar bonyl - Q eal kyl, G -eal koxyam nocar bonyl -
Cl- 6al kyl , am nocar bonyl - Q eal kyl ,
G - eal kyl am nocar bonyl -G - al kyl, carboxy- G - al kyl,
het erocycl yl, heterocyclyl al kyl,
C - eal kyl carbonyl - @ eal kyl, heterocyclyl- Cl1-6alkyl,
am no- Q eal kyl, N-C - al kyl am no-GCi -eal kyl, G - alkyl,
G -eal koxy-C - al kyl, or heteroaryl-GC - alkyl, R4 is
hydr ogen, hydroxyal kyl, al koxyal kyl or
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pis1lor 2, R5is halo, Wis a bond, X and Y are N
and R4 is hydrogen. In enbodi nents of the invention

wob@re2amny of RL, R2, R3, R4, R5, R6, Ra, Rb, RCI/ERW®)6/065523

Re, Rf, Rg, Rh or Rlis alkyl ? contains an al kyl

moi ety, such alkyl is preferabfy |ower alkyl, i.e.

G -C 6al kyl, and nore prefexabhy Q‘al kyl . Where R2
contains a het er gaf Icmgle Fand where Ra is

het eroaryl or containps a heteroauyl noi ety, such
heteroaryl may bE N NE Frenber ed nmonocyclic gl
heteroaryl that co S o 4 two het eroat ons

sel ected from O gN a¥d teroaryl may i ncl ude,

e.g., furanyl, thienyl pyrrolyl i m dazol yl,

B4 aaah¥leof, ‘i—ﬁ(aﬁﬁﬁ)ﬂxydre whtRl a%?dlzﬁr)ﬂ rot&)’sblx@hﬂw or

pyrinmdi nyl, and nore preferabpy furanyl, thienyl or
pyEicHi nyl . Where R4 is heteroal kyl, such heteroal kyl
rReyPandyd E%)’lﬁhé;\éhderﬁmlﬁ Bhdegbn; Qﬂky?'alkeﬁ%l alkynyl amlno halo;

sul f onyl al k har maceutjcally accepta

anHios h@lﬁalm Ykoxt hydigxys Satoalkags ngro: ﬂﬂaﬁfﬁﬁ/@ikyl %lh@fyal%fél
ﬁ@drb,%ya%rxgvva@l@gmfyramy rh‘llEﬂls%ﬁbﬁylaﬁ'yQé‘ﬂf&H@hc}@ﬁo aryl; heteroaryl;

ydrochlofic,” nitric, phosphoric, sul

h@iarrosmhdnlileéerowé»flaﬂé@w@ary{wéﬁréew@xy,@ﬁ@kﬂ%y, hetegoaragdkyloxy;
M\ﬁhdnaﬁ? shtigniad f)l§en@§§' y@ﬁ t@n @egmf 6r 6‘(@}132% (zylcﬁozammn

i ¢ nmono- di car boxyl i ¢ aci
Oh

wb%@tm fpd Bgadh lvaéﬁaﬁnée%tbi 1&9 df Y OaNlBaﬂg‘ |1%:h3@éﬁ>g¢§ alkyl, hydroxy,
akban ety %Pr@i%'xyeﬁkyl ar Q]IEB&}bag(y@ Cahg %ach‘elhg iP ﬁﬂfe% i dRpdy hydéo gen or

aronatl fonic aci d s incl

alkyls et R aqsw degatheytvdth @ICS"‘tﬂmsatPéNh@U rhremaee atgrlgg) mpy ©rm a five or
Qklh @hGerePNRS BIIRD blOﬂ@?@tﬂﬁI’Lﬁj&e@ 9ROBIRRPRALBatoms selected from O, S
di h dr enphosphat e, netaphosphate, pyrophos phate,

&M , brom de, iodide, acetate, propionate,

gagQMg.te, i sobutyrate, oxalate, nmlonate, succinate,
suberate, sebacate, fumarate, nmleate, mandel ate,

benzoate, chlorobenzoate, nethylbenzoate,
b s iapopabodiments of friAmiagk R B@%Beﬁ@émdmﬁ&@@d R? is alkoxy, halo or
gg Ne iR RaRRGNY| acetate, citrate, lactate,

eate, tartrate, nethanesulfonate, and the Iike.

Also con tenplated are salt§ of am no acids su¢ch as
by rrtaiy @nbeiments of faeudnal. & aed Raﬂ“(—? hygenese pod Bn%ﬁa&oxya halo or
LIRGB. pﬁﬂymﬂggﬁg%ﬂgkyal J. of Pharmaceuti cal
SC|ence 197 19). The acid addition salts of
he basi c_conpoun can be ared by contacting the
It Gaaneavg mﬁmogﬁorgn%gk Riwhtthimount of the desired
acid to produce the salt in the conventional manner.
Theinvee@baseplooides éanphmds egpiafuatl € by contacting
the salt formw th a base and isolating the free base
in the conventiogﬁb manner. The free base forns differ
fromtheir respe It forms sonewhat in certain
physi cal properthes Q% S Pl ubility in polar
sol vents, but ot F salts are equivalent to o)
their respective f| Rase f orz*pur poses of the present
i nvention. Repre8&nta i Ve coffpounds i n accordance wth
one aspect of the inventionrre shown below in Table
1. TABLE | PROCESS FOR SYNTHESI S OF
HRALOMEIAM NOPYRI M DI NES This invention pertains to a
process for the preparation of compounds which are
whefeiiseful for treatnent of di seases associated with

REXRHE RA AW iR dSREGATIBNS h e 1;Rieh € Mk @Myl Yantifo Bhalo;
process for theIﬁ re a?gtlg%m%f ngé andyor ggh

anideg BHPEKY: %?XY@ Pedere heloghkogs Mitt g dwAraysikyl: alkoxyalkyl
BREbKRIIRESAlkydHalk ox§Sibit Il fOF Y; a@ﬂﬁlf(ﬁ%’l Neyafb ;24168 heteroaryl;
di seases, conditions and disorders he “uri nary

bl adder is responsible for two inportant physiol ogi cal
functions: urine storage and urine enptying. This
process involves two main steps: ( 1) the bl adder
fills progreSS|ver unt|I the tenS|on |n its walls
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Purinergic receptors, in particular, P2X receptors,
are known to form homonultinmers or heteronmultiners. To

walate/02s8BNAs for several P2X receptors subtypeBCTER®06/065523

been cl oned, including: six hompneric receptors, P2Xi;
P2X2: P2X3:; P2X4; P2X5: and P2X7: and three

H&EI% 9@r llré%e F}%‘%&%Q%%%éfhﬂeég%x 4 Zaéﬁé%gliﬁ hEtgleoearallaloxy,

albtlol(a]l9 Q@Stlmﬂlpleen:@i? -GEH:)435) ,-660) Blipn Jbkn(Z89592-(NR®),-R
T
Qﬁ%%gg@%%h 1n§9pe‘]lﬁ%¥tly#%§2)}e 1 % %20 ot N’g,}g 1&@%?9%% alkyl, hydroxy,
slisbxyn amn‘naby@dosmlbﬂ en akl;tesxaﬂrybedd ESHURT 15Jmaielettndahtly hydrogen or
[

%QZ&) R?@%ég ?etﬂ'&]\}/lgh}&% ljl (Junqnsl t;éS‘I]}I{lgh ‘hh%g alge?s(ag{agﬁe{ctforﬁgy R)frm a five or
pracknckeeraRgathed Opmrraélmms:lwes lone hetvr lopetioss ssleetad inom O, S
%ggﬁ»%gpsory neurons (Lewis et al. (1995) Nature

432-435). P2X receptor subunits are found on
Bf efloht s in rodent and hunman bl adder urothelium Data
exi sts suggesting that ATP nmay be released from
fiP e&ﬁﬁtéﬁ#écﬁﬂlgms%? kdrﬂlulz? Eil’ le a Ii RE PJ% )én@ !Ragdaﬁ{oxS) Malo or

er hol I ow organs as esu |on
d1RumyhsPrsticalily 8 B)alkpxy. Anat ony 194 335, 342 and
Ferguson et al. (1997) J . Physiol. 505:503-511). ATP
fr?#e?éﬁle&nbéhlﬁl%ht% R HIflla PPR?3RE POC s éfgrcfgﬁh An&RD Ys%‘aﬂior}](g, halo or

Information to sensory neurons
@hbeérPhéﬂﬂdyRcﬁm@@nents e.g., suburothelial |amnina
propria (Namasi vayam et al. (1999) BJU Intl.
et 8609dimERE o??arnmggm@ranaﬁgﬁ been studied in a
nber of neurons, Including sensory, synpathetic,
arasynpathetlc mesenteric, and central neurons
Ekwrrgnteqn also ProYBosy CEppOSition EEpTERG compETHf fongayla g1, a
J&ﬁﬁ&uﬁfMQBﬁﬁuhﬁgkﬁ%Hﬁth@Huﬁ&m nergic receptors play
arole in afferé&nt neurotransm ssion fromthe bl adder,
and t hat nDduIators of P2X receptors are potentially
usef uicin ghe Bt egt'nent of bl adder dits® B and ot her

geni t ouryhary di eases or condi tions,, Regent eV|$fnce
al soRsUQEEesSL® | &*of endogenous AR gic
recept nn oc”ﬁceptl responses i e ( su@a et

al . Bra CN R'Phar macol . 128: 1487- R N7
ATPlnduced activation of P2X receptors on dorsa“4root
ganglion nerve termnals in the spinal cord has been
SPON ilePeottih MhiHifird GliPap6lPIpBlitaURLES, 3 key

neurotransmtter inv oci ceptive signaling (Qu
whereMacDer nott, Nature 389: 749- 753 (1997)) P2X3

REGERLOFS RAUFIGRRRdFS R i oeh A PRSP BLIBHE 91
e TR

m"\
’.u

In the toot t'ure

emgiaﬂlaloalk&iPaIE@ryehs@dXY, ﬂl@}naﬂramgletrjo ée'ﬂr@yﬁhyl dkeryalkald

n
QBRI ALK AICLOI FR0E) Sofonts At
h@emsyréylslnmrpcmlxlﬁkqWeaﬁymwtemnaral'oxy;airrfﬂkﬁyxy, heteroaralkyloxy;

B DA R N

ahtlag@ nn@neaﬂaméeﬁfeémtmmr tloZ liseO an aIIPée& iich ydnogeni aflyl, hydroxy,

ﬁmgr?‘ YSRPERURRD: 55Ty D T ERERE Aen ey Gten or

tﬂlwh: oIPR XM daRkido @2l veithethientahviodvhich ﬁwrarﬁeq@taphmi mayniprm a five or
ng%ﬁ éiié‘& ﬂh hsat 8f)t1£1‘?ﬁi GERE QR OIa{VﬁO lpe%rggtto'n?s Sﬁ%cted from O, S
use as an er researchers have shown

arhIN; 8RIX3 receptors are expressed in human col on, and
pre axpressed at higher levels in inflamed colon than

I'n norrmal colon (Yiangou et al, Neurogastroenterol Mot
(2001) 13:365-69). O her researchers have inplicated

the P2X3 receptor in detection of distension or
intralum nal pressure in the intestine, and initiation

of reflex contractions (Bian et al., J Physiol (2003)
551.1:309-22) and have I|nked thls to colltls (VWnn

~ . M NN AN
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where m and n each independently is O or 1, Zis Oor
NRg, Rf is hydrogen, alkyl, hydroxy, alkoxy, am no,

whyarox3ged kyl or al koxyal kyl, and each Rg is PCT/EP2006/065523

I ndependent |y hydrogen or al kyh: or R2 and R3 together
with the atons to which they are attached may forma
. o . Chat by I .
4B i AR SRR SR et
halb o dikgoylp Piesirally R( é)alkaxgat i ng a conpound of formul a
d wth an iodination reagent, to formthe conpound of

) tJ S [
R e e T A A R S
hdb loowksin Wy Peyperablsidd iseadichixyi on of water, to formthe
conmpound of forrmula I, or (c) treating a conpound of
fioédilPerhbodieh R o ALY 1N 10 3880 ey, fOrm the
compound of formula I, or (d) contacting a sol ution of
a compound of forrmula r in a polar aprotic sol vent,
Whe in vantineH s ieaidsasampeuads 6f FArORE Conpound of formul a
I . In one aspect the present invention provides a
met hod for the preparagion of a conmpound of formula I
the method conpri i ny: t%eating a compound of formula
d with an iodi nario geniGNto formthe conpound of
formula |, wherein: R2 and R3 each i ndependently (©
i s: hydrogen; al ky. enyl ; al kynyl, am no; hal o;
am do; hal oal kyl ;' al koxy; hydroxy; hal oal koxy; nitro;
hydr oxyal kyl ; al koxyal kyl ; hydroxyal koxy;
at sapeyeaddfoxdyareial Kyl sul fonyl ; aryl sul fonyl; cyano;

a5 et T o5 U
aRidoonabhikylsakstyi hydredy: PERARSYY; nitc&H yd)oRy41E; Mké’g’g%?‘?

Pfepatieniaony Bty o JoTd oyl s gl nEioiny

HMQI'bl@ ; hﬁrb}ﬁclylmé&{yp 1°§9;| H%@fyary@@;rh‘galkﬂ?fﬁf; ﬁ&ﬁéﬂi akdikyloxy;
or . al koxyal ky and ea g i ndepgnde rogen
gpticnaly pubsghite Pl Fa ¢ Bajer P GPEE P Gt oSO R,

whisehn E%@M egélﬁnaéﬁe?ﬁatﬁﬁf iﬁte_y)r fl o,llz lm @of N\R@,dfd fis hydrogen, ztllkyl, hydroxy,
S| X- nenper rmn at_optionally I Ncluges one or WO
HEOBh B YSOREE R @ F%Wéliyl@néﬁachl\ﬁé?h@dﬁ%‘ﬂﬁ%ﬂ% Bydrogen or

gt of RT 91 RTiepanatvignthefat RIS tHeh ate Afah&F hegtorie five or
nodul at ors .of the P2X3 and P2X2/3 receptors. Al so

drdegolaed Hp e thad APy Fdetesrnger twh Reteregioatsslestad figa O, S
pet Rods of the invention. The present invention
provides a nmethod resulting in a high yield, requiring

ew reactjon steps, reducing the necessity to,isqlate
Lmeéﬁ%ﬁ? adlwensel f%mﬁ% adt @Hék&?%ﬁf"&%@?é%ﬂ%@&?ﬁy’ halo or
Mﬁyl@&.zgﬁ}fémlmé 8 aa;o&y.leﬁadgdrﬁﬁl éhrﬁbécﬁmaﬂ_g onQcFr@lM§,Qﬁ a'ga R’ are

s plication, includjng the sp eci fication an

EY%P&@, indias pkarnbrPAr alkRY &r%fﬁbbf&ldwﬂi%y must be
noted that, as used in the specification and the
s@i@ﬁiMEdellﬁwgﬂdﬁﬁﬂat&s Blﬁotﬁblghgldﬂh@ﬂ off ﬁfelr[ﬁvéh@i"oﬁ whtfein XaRBalo, Y is halo,
"t he" include plural r ents unl ess .t cont ext
Eqsgaﬂr YD Fil @y BESEO Y ﬁ%ﬁi%i 3% ; andaRy G % eﬁP%‘f BFIEM o g
conpound that enhances the activity of another
cgp@ou?p or receptor site. "A kyl" nmeans tihe__CH,

RO

no ent |isenr or branbhed turgied W%Ero arbono
@Hbor—amd ~g’
ve carlséh ato "L ’]i::L
» L

nBi @dn STSERE 50! ek
at o havi ng :?ﬁa@%bﬁ’iﬁ to
BRI TRt ers to an al Ky? prof one t oRSi x7caR
atons, 8 .e. G-C alkyl. Exanplgs of alkyl groups

i nclude, but are not limted t3, nethyl, ethyl,
propyl, isopropyl, isobutyl, sec-butyl, tert-butyl,
pentyl, n-hexyl, octyl, dodecyl, and the like.

"Al kenyl" neans a |inear nonoval ent hydrocarbon

radi cal of two to six carbon atons or a branched
nonoval ent hydrocarbon radical of three to six carbon
atons, containing at |east one double bond, e.g.,



atons or a branched saturated dival ent hydrocarbon

radi cal of three to six carbon atons, e.g., nethylene,
weedwylozses 2, 2- di met hyl et hyl ene, propyl ene, PCT/EP2006/065523

2 met hyl propyl ene, butyl ene, pgptylene and the like.

"Al koxy" means a noiety of the fornula -OR wherein R

is an al kyl |e as defined herein. I of
al koxy noi eFPe @rﬁl?zl ujge, but are not IIE)rﬁn_?StEg%tﬁ_'é
mestopBy, etriQXA | ?,% opoxy, arglehe R’
" noiety—ef the f
» | d$CRb i sp%Al ky
defi ned herei n. | Exerrp,I ary WOxyaI kyl groupsg i ncI uo%ase k
by way of exanple, 2-7 nethoxyethyl, 3-net hoxyp-ropyl
| - met hyl - 2- net hoxyet hyl ,
thoxyet hyl ) - 3- met hoxy pt,6 CHsaﬁd\ R*
koxyet hyl% 85nmet hoxygropl . SA I(:a[E{‘IoonyIStep7
nmonety Bfedér'sf or mul a > erny IS RXfhe
g3 dNkyl reagerdef i ned h Aldxlyl sqI f onyI
nmeans|a noiety of the fornula - | RB vmere R is -SO
- and RRis alkyl as defined herein.
" Al kyI sul fonyl al kyl nmeans a noi ety é the formul a
FI?Is LORs where where R is al kyle O~RMi s NSO2- and
a¢kbeas defi negielherel n. "Mkylamdo ans a
he formul a% N wher ei n h r;?f%en or
2 Lar al kyl ned h ! no"
?éans a 'gha y of the formul a -NR%?O? erpgn R Iﬁg]
hydr o'gen for al kyI and R is alkyl as defined herein.
Alkglsulfanyl neans a noiety of the formula -SR
CR is al kyl as defined herein. "Annoal kyl"
nmeans a group -R-R wherein Ris amno and Ris
& &Y EBES@Rmde! 'a&@gp}{bﬁﬁﬁé Somp cﬁm&"epﬁltll&(ﬂed ﬁHﬂ GithdeSethyl Grignard
am nonet hyl, am noet hyl, 1- am nopr op
EaeReis prioksred byrfgeaginen i wikehydragenages ﬁb%i]ﬁﬁ@?v?e&ff suitable catalyst and
uRdE:ReRtBh ditiTRY (sk&%h %é‘ﬁl%f%rés@ﬁ&%f@f@l%r%hér%lﬁgral"ﬁ&(b) to afford
al kyl to provide "al kyl am noal
isgprapkhithenp heoanapind briadhemanie| cﬂyﬁ:scrleﬁIapwﬂn noal kyl "
i ncl udes net hyl am nonet hyl , net hyl am noet hyl ,
ﬂ?&gﬁ’ b %ﬂﬂeﬂ@l%ﬁﬂ)\bhnd %tlmfl:é‘%&l Gfﬁﬁtt&xz }ﬁ&%é tIBQOf'rh K&ylate compound
| Kyl am noal i ncl udes di mét hyl am nonet h Iy
I”E}lﬁwgiﬁnﬁ@él’ hfyq:arn@g WW@WWr@BWnt condltlons
I\I-mst hyl - N- et hyl am noet hyl, and the |ike.
Aﬁ%dlﬁ’ﬁid‘i%h(cﬂoﬂ%@@rs% gepy them’i RsyR&@hipoBnt $n AMHdARd an iodi-
and Ris a | ene as defined herein.
nAn& eAgEnt &%rram)%tosy@sﬁgmaow Bt Jodinatiomaeagspinspgh as iodine
mNB@@lgﬁﬁ‘)e Wﬁfd%'sﬁbcﬁﬂn%de%rh&kﬁm@ﬁfjthg kéeﬂfﬁédff %Qﬁ@n@ Inay be used in
é " Am nocar bonyl oxyal kyl * or car bany! al kyl'"
s a group of the formula -R-OC(O- NRR' wherein R
is alkylene and R, R' each independently is hydrogen
B st&} KMbd@ﬁ)sﬁﬁﬂcehﬂ%Qirblﬂeﬁ it® yietll iKY & Yhe K 8MpolRBHSTRe reaction of
group of the formila -G Ig' wherein R is aIkTene and
fftel? éH&Wﬁ@l{rw&soua@Fﬂ%@&l%@r@ﬂqﬁolvem%&mr@t such gf gran lgphol
1 GATRR Ry efate Of BEsOLRARS KOH BF RYOPLS the action of
anot her conpound or receptor site. "Anili ne as used
hereip r fers o conmpound of the fornula N
1y StERS>, ah@fr %‘%%PW 1Séléeatﬁ’éfVYlﬂle‘HC>I48?‘é‘FIlIyl a]QI‘I?tFIIWm kto

folmscy@mﬁsﬂa@sew@ doatpduad yl cajml&ﬁahglrbdkﬂﬁt@raga{m may be, e.g.,
am nes geper al wherei n the nitrogen atom the
b RS- G HBtng'S @1%%&amﬁ%lyg%t%faﬁaﬁaeet@aﬂ%ﬁh re'flﬁetomtrﬂe or like

ﬁk hek n 84 d OB FH 06, eTl@é‘?eﬁ&RﬂlecFBéIe MB?H@@&?rled out under polar
A?Ill I |g@g‘i ybe optionally substjt ut ed as defined P

MIPES ?PlV@nAF?Pdm%%%’éi '8 thHsvarent mE§ Spsecugh grpatsgium carbonate.
hydr ocar bon noi ety consisting of a nono-, bi- or

tricyclic aromatic ring. The aryl group can be

optionally substituted as defined herein. Exanples of

aryl noieties include, but are not limted to,

opt| onal I y subst itut ed phenyl napht hyl , phenanthryl,

. o
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as benzyl, phenyl et hyl,
3-(3-chl orophenyl ) -2-nethyl pentyl, and the |ike are

wex@mpbawses of aryl al kyl. "Arylal kyl" neans a grPCUPEP{006/065523

the fornula -R-R wherein Ris & kylene and Ris aryl
as defined herein. "Arylsulfonyl neans a group of the
o
amlmw metlage)dlafstqpéd theorai an, antiaplzlokyooxy 'y Lrdasgeactign ougy be

. .or i i |
g%rgF(Pglétf 1g ea;Hl'f ﬁe}rﬁéﬁld\w@ c?gPﬁgI?ﬁ So? rsgﬁa/lhgﬁ] %ﬁ %gr ﬁlﬂa le polar
st polndnds ai ﬂl@xy&@w bompotsglllkpt amdmol)m irlawe, amlnal

%ﬁcg]\r{gi Og;(lyh\%lrlr%e?léigx uthH%gu?{slug g Lﬁflﬁ na‘ﬂXm hpép&{l @1’1%%(1'116 ﬁ_ghown

b&owderi ck's reagent"” is
t - but oxybi s(di met hyl am no) net hane. " Cyanoal kyl " " means
a noiety of ,the fornula -R -R', where R is alkylene
a§sc-fcn dF% vBin and R isH&an6Mor nitrile.

Gyl neans a nonovahent satur éed carbocyclic
Nn@ of nono- e |ngs

kyl & anlopt aJ-I+be t|t tedawith, o 4
: ﬁlﬁ'uents hV\lne‘r-maﬂ—n Back¥ suhst mg%nt NG,
i ndependent |y hydroxy, al kyl', gl koxy, Io hanaIkyI,
am no, nonoal kyl am no, or di al Kyl am no, unI ess

ié)l;%?%m éﬁ?éﬁ%lﬁg{s:agghélﬁghg)ghﬁ@éggmg%? 1a‘tea[gbl Is a sali(ti,(;b’ut instead
opg bepobyad in thyDirmbaftcydno apoliopemiydundglc Iﬁcshmcgde of the method of
S %h£ Hés%b%ﬂb vé I}S n{an§%ﬁlbloﬁ1g#éﬁ% @s 5 %:{:(e%%ar?/ ‘i(o 1rsqlate compound

unsaturate erirvatives ere
atang2, andhet yoropourhis chioremdia in §lutin wh\ﬂtesrt@ &below is carried out.
al kyl ene and R' is cycl oal kyl as defined herein.
T bdin f At
Iengé%m& il l,él cg[nﬂi) gay%g%h%qmg 2’J?ea r&& 1{}9 f‘fé’fﬁﬁgﬁd@ gl and g2
groaspedovitigam auplneamagqnt Ity shieldl] anzlas! eaamﬁfm ®npoendra Ehy aniline re-

| kyl o
2%6&[ %%g 'Bﬁ an glﬁh}] gl\%\l/ﬁ%r%?ﬁﬁteéﬁ%ﬁncﬁmﬁg a?lk%t#l algcggy@‘gkerfﬁy a phenyl
anows Thaweilibe erngempifaced miyt e ia theifosi dfudrytirochloride salt or other

&t% RN d&g 5 ¥n ﬁl%h? 8@?%51 fn(e%gs] éfl\}vﬁ egl gﬁJtPonst%g%hﬁﬁl? @9169 I:ompound r

figedmod be osozl)qd and ktep Bée]undamslbfawdmagoutrvdtﬂetahdmp@namlrmtf

f t h roal kyl radical is through a
ggar}rl%gum%%%m\ﬁﬁg?%l}lﬁ&ﬁa i s hydrogen, acyl, alkyl,
cycl oal kyl, or cycloal kylalkyl; Rb and Rc are
Imdep@rddmelepaminegactpoontans tgadedogien g gaanifline a¢dgyit, to afford di-

L e o

mleln sait q)@uanxdnneZan(Rdlewsacabkyﬂa,y beycairgdloky hinder polar aprotic solvent
(ga/nﬁitgﬁ,lskyl al kyl , am no, acyl am no, nonoal kyl am no, or

Iral kyl'am no. Representative exanples include, but are
not limted to, 2-hydroxyethyl, 3- hydroxypropyl,
accrwdiimgbyythleim\gedtiglxyrmﬁdw lagng¢ilod fop ,pBemrihg drcospproagyf formula I the

éﬁ gn%iq%w Eﬁétagflgx Olﬁlgglﬁl%gs%ynet hyl propyl, 2-

am noet hyl, 3-am nopropyl, 2-nethylsulfonylethyl,

am nosul fonyl met Gy _ab mosul fonyl et hyl,

am nosul f onyl pr o%yl rret hyl am nosul fonyl met hyl ,

nmet hyl am nosul f onyl e 0 Myl ani nosul fonyl propyl,
and the like. "Het¢ yl "|lmeans a monocyclic or

bi cyclic radi cal ggt ~FtTeogiLl2>N1 hg atons having at | east
one aromatic ring cohtainindone, two, or three ring
heteroatons selected fromN, O or S, the renmaining
ring atonms being C, with the understanding that the
attachnment point of the heteroaryl radical will be on
an aromatic ring. The heteroaryl ring nay be

optional | ysubstituted as defined herein. Exanples of
heteroaryl rml eties |ncI ude but are not Iim'ted to,

L T Y 1 o o o

(r)
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"Het eroaryl oxy" neans a group of the fornula -OR
wherein R is heteroaryl as defined herein.

wO bleveesas al kyl oxy" neans a group of the fornmuPEI/EP2006/065523

-OR R wherein Ris alkylene ﬂyd R is heteroaryl as
defined herein. The terns "hal © "hal ogen" and

witdly! mdm‘@'“rk%éflﬂ%/ fo‘?f?l b&% 1 S%Hﬂﬁﬁti' ‘X/herEl?lf er to
a OFO

subst it uent uor o, rono,
RER’ @ad&/bachrméﬂpsnéetmyflls glrdgfi; alisyl; hlkcrefl,raﬂimyh\hmmo bale; amido;

Ao Ry P PR Al BRER P BRI R hagronyationy:

algynylaliory2gicgsuliopytz @@u@fopﬁr 40wt ouliagtergmylheicrcCyelg) hetero-

%’lﬂ}%ﬂ?&}’! @SX Hg?éégﬁgIQQ?%ra gﬁgh%ﬁ]{ﬁ%aﬁmy )gf %@(ﬁlaﬂy substituted

plbemomp,d((ﬁﬁu)elr )0~ AﬁOée&in(ﬂ{}a) H&Zh&ﬁ%@Rﬁ)s—R where m and n each
%éﬁ%ﬁﬁﬂgfs °89i géggo‘? g\ﬁgylrﬁl 1%@&8 gen HE?KIﬁyﬁﬁ;gtaHJo% &hino,
M(kuy;aﬂkyhnldalktbvaakehandl eavh Rgusrngdqtemdsntl}dtmhr@gtnallr kikyg e R” and
RE %g?rher wﬁfl ?}{e Xl%l ¥A hﬁﬁﬁ?ﬁfy & E@J&ﬂgc?hl%gtforﬁ?g HQ@&QS%( membered
cons |ng ot t
ring drap opmnahlg nmlnedes owe pr oro hdtereetoars stlected frotre©o todriy.
(chosen from nitrogen, oxygen or sulfur) . The

TELFHAEM R e SRS B L hancin

carbdbnde, but are not limted to, optionally

substituted piperidinyl pi perazinyl, honopiperazinyl,

ﬁlzcee?ﬂaﬂy %mbcpcﬁrnl st e Ve nf@(ﬁ@dzl(ﬁkl ﬁirﬂl\ék oﬂlg‘h&at%éﬁlt h compound of
I m dazolidin pyr i diny pyri a2|nyf yrim

fmmp@l '} mthﬁredqr@bx afza:gtntdfO&iywed hpapaolingwgagent, to form the

ﬁ&ﬁ{ sot hi azol i di nyl, qui nuclidinyl,

qU| f%@ﬁQM+SOEU|noI|nyI ben2|n1dazolyl

t hi adi azol yl i di nyl, benzothlazolldlnyl

bwvz@axz@nwchmemslthe diethpdrroyufuyther ftOémpremy@abmm gémpound of

- Vi Hahyg opyranyl , thianor pholinyl,
ﬁ?%} i%ﬁﬁ??ﬁ' J%?de thlannrphollnylsulfone

dlhydrqu|noI|nyI di hydri soqui nol i nyl,

tetrammdrquinatinyl tetrahydrlsoquungllnyh and the
P

. ocydlyl al kyl" means a nnlety of ‘t he
f or ma reimf Ris alkylene a i O CN
het er oq é?lned herein. "Heter yl ofy"”
means &z MMtheﬂﬁmﬂa OR whepe q2
het erocy¢l yl "as defined herein. "Hetéroc clﬂéalﬁbxy

means a thoiety of the fornula -OR-R wheréin Ri &}

al kylene and R is heterocyclyl as defined herein.
whigtginoX y R Koend Rreeers dafingst kedrginof t he formul a - OR
[ I fif18 ei n.

%@ﬁ ?3@9@6réﬁ%ﬁ?%%%%%égﬁéngﬁﬂgﬁgéy %?&@ e formul a

-NR-R wherein Ris hydrogen or alkyl and Ris
hyeprignymhegdimgrtsded mgddipaeiupther comprise treating a compound of
oL N AR AR AR i @ gond ?Hey Apouif& of R

R- -‘Rmv\hgr el n @lalsi(x'él lﬁggg&g IS CO (?é)en 8r rifel .
aIkyI and R' is hydroxyal kyl as deflned her ei n.
nytestyraEhadsng tahddpventim prosidssapaheg for preadn 2a egrapgynd of
R;rmtuﬁ‘ael the B & cdfafriils GatBRE § sBulisn 8t g&Lrﬁﬂ@Jrﬁﬁof formularin a
defined herein. " dre@ialk ongfarbon !
PARERTR AR ey-CEbo ByanadiRg palt, faofena the g@r@wntﬁ oftfh@nulal
formula -R-C(O-0R OH wherein each Ris al kylene and
YRRt HEbSBARN Rth&iddve hfitilod mhly Iy @(I)Ihphse d@ﬁ@d&ﬁn 81 solution of
al kyl nolegy as defined herein, substituted with one
@Forﬁﬁ%nd pferaplam i agedar apigsicoplvens with iy oyisghpgylamino)-
Ric@Mhdednd it by ﬁﬁaﬁ@f@re&%ﬁp% fAhPMed08Do0RE oP%Eﬁﬁila@r e
t han one hydroxy group epresent ati ve exanpl es

i nclude, but are not |limted to, hydroxynethyl,
2- hydr oxyet hyl , 2-hydroxypropyl, 3-hydroxypropy|, 1-

(hydr oxymnet hyl ) - 2- net hyl propyl, 2-hydroxybutyl,
3- hydroxybutyl, 4-hydroxybutyl, 2, 3-di hydroxypropyl,
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t et rahydropyran, pyridine, acetone, 2-propanone,
2- but anone, ethylene glycol dinethyl ether, nethylene

webdoowesdes chloroform and the like. "Urea O PCTI/EPTIG/065523

neans a group of the formula -NR -C(O-NR'R " wherein
, R" and R " each independently is hydrogen or

iy ARSI RS o SPU n LEIR  or

tordpogehofdermailkgll, 92; Can buxiyte trewasing prlawgpretic qolhx@nt w1th an
< " Syl i;d0" nmeans a group of the
%@P%%aﬂ tos%%(l\%?‘g%v\%%@g %ﬁg@{ﬂlgf. and R " each in

dependently is hydrogen or alkyl. "Optionally
Bugsstain emeeimentséhe ms;é@di maysisser enn prsewpr facting a/golytion of a
Ea P(?(llinrgieqf fﬁ%ﬁé %gllﬁ] }é 5) a]r Qﬁﬁ%ltlg %{){ l@éﬁ{tﬁré tthélﬁatt ﬁ’ﬁyr‘éée}’ll:e of lﬁ@e, with
eyro Pl alkylhen srgsaly (t:¢ fplrmothe aeinppwed w?fpuhulasn-

optionally substituted i ndependently with one to four
FHORVEA YRS rramfegemﬁ,{}amfa@%fﬁﬁmhm substituents

sel ect ed fron? cl oal kyl, cycl oal kyl al kyl ,

het er oal kyl , hydroxyalkyl hal o, nitro, cyano,

hydr oxy, alkoxy,*h- :acylanlno mono- al kyl ami no,

di - al kyl am no, haLoaIkyI ha| oal koxy, heteroal kyl,

-COR (where R i sPhye " 'ﬁyl, phenyl or

phenyl al kyl), -(CR émhere nis an integer ()
fromQo 5 R apd F endent |y hydrogen or -
al kyl, and R is hydrégen, altkkyl, cycloal kyl,

cycl oal kyl al kyl, phenyl or phenylalkyl), or -(CR R')

n- CONRaRb (mhere nis an integer fromQo 5 R and R
arwhsﬂ&anéndammhy hydrogen or al kyl, and Ra and Rb

d f h Ik
{m og&?&ap su%setq Ia%}l eacp ?I(l)a!:ﬂges{lbst]]tl}/t (ﬁﬁ rdar ,aa[r%éiyl )
R

hen .
ﬁ\and@ gatahupdepmdmﬁlytm ayglro(gem a%tyl hlktehﬁ aikmy] rgnino; halo;

RGBS, aiko 8 RRELR oM mireihd Rl B EhaRT:
Bytbskyaﬂkﬁxymhkynghﬁidxymﬂqdmdfbhylozrrylsullﬁxg;ﬂrpct;aﬁo 0firyl; ateraagyl;

ﬂ g)g%‘ﬂ}’l;ﬁ%gﬂgclygaﬁﬁ%yy?rgﬁégmqea?&rpfg)%/z at%%lﬂxyageteroaralkyloxy,
ﬂmmﬂwﬂsfmwd phanoxet- tﬁﬁ@)&udzf)pmlow or t(mmmzmsoz (NR®),-R

BEREDaRG L st Byttt Pty 25 Qap R Blpdrogen. alkyl hydrony.

hikozy lammo hy&mmyalml lo® X&QX@M axy cachniF it hlelej)érkiently hydro gen or

ol & e TR A e Sy oG )t e ARG o a ive or

Elﬁmcﬁglﬁliﬁedatln g anit ag@am;ﬁlly incundks bhe ot ivikehetasatdefd salected from O, S
@UL@ "Optional™ or "optionally" neans that the
equently descri bed event or circunstance may but

need not occur, and that the description includes

hn&iannﬁﬁbmhewemkmﬁneu&mtnom(bR}muhRfaﬁ¢@dmgaum&1Rﬁda&nxy

i%r]stoan G8s | " 1t<):1h|€5 sailgoe%(s not. "Di sease" and "Di sease

128k ﬂ? RY Yeondi ti on, synptom di sor der

or |nd|cat|on "l nert organic sol vent” or "inert

botevieint émbetimsn tshé fratutentm isg), Rhend Ruard dydtdgen and R' is alkoxy,
ndlt t eaction being described in

ggﬂoﬁﬁan%n ﬁxgﬁ lr{t]hafkn%ludlng e.g., benzene,

toluene acetonitrile, tetrahydrofuran,

NlNrdbmtmquECf PONERS aleqmpdiﬂitdmncfamnpmim torhepna dodflfomnde q 1

or dichl oronet hane, dichl oroethane, diethyl ether,

ethyl acetate, acetone, nethyl ethyl ketone, nethanol,

et hanol, propanol, isopropanol, tt-butanol, dioxane,

pyridine, and the |like. Unless specified to the

contrary, the solvents used in the reactions of the

present invention are inert solvents.

"Pharmaceutically acceptable" neans that which is

useful in preparing a pharmaceutical conposition that

is generally safe, non-toxic, and neither biologically

nor othermnse unde3|rable and |ncludes that mhlch 'S

T Y .
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acid, trimethylacetic acid, and the |ike; orsalts
formed when an acidic proton present in the parent

w@eoupoeases ei t her is replaced by a netal ion, ePQUI/EPANG/065523

al kali nmetal ion, an alkallne frth ion, or an

al um numion; or coordinates with an organic or

i norgani ¢ base. Acceptabl e_prgani c bases include

di et hanol ami ne, éﬁﬁ4nmr@niﬁg(f met hyl gl ucami ne,

tri et hanol am ne, trofret ham ne, and the |ike.

Accept abl e i nor g&nic sz rig-ude al um num hydr oxi de,

cal ci um hydr oxi de, ssi m Wdr oxi de, sodi um al

carbonat e and sodf'un¥niythk’oxi de. The preferred

pharmaceutically acceptable salts are the salts forned

fromacetic acid, hydrochloric acid, sulphuric acid,
%h"i‘ﬂﬁ&%!)f %{‘écﬁm an%pgdlff‘ % d&t%soﬂléﬁgphof' ¢ acid,

ric acid, rrc acid, I 'um  potrassi um
uhh@uunl zi nc, and magnesi um It shoul d be understood

R aﬁ‘{z Saﬁ%i ané gcflj; 1[18 %gg?ﬂt alg 2&{1%%&? %‘ikry %‘k(%%l %%{180 halo;
anydst hhlo alhylnﬁkcémhydroxp haloabkexyl eﬂitlr(mélydfmqydkyi alb(ﬁxyalkgl

ﬁ% r 0%@@%0)%% aﬁg%xﬁgaﬂqr%sutlfpnﬁt ael” gfﬁﬂ\f%mfg H 0; gr hStSf%/ aryl;

Hse e
bételmlcgclyinleetereaynlylaﬂeom anquxn, la:temmtylokga;maﬂqin@} heteracalkyoxy;

rgar ke g
el S D e B E i O R R R BT R R
tvherene amal n@adnmdqmndemgl 1ls 9) oaﬁ sH @ @beNRRj R'ls lnydro gen, alkyl, hydroxy,
theti {

PRTSErRe-Rary b or REO BRI LBPSETF Su Buchd Brehyarogen or
aleglcon R@mll R rto gﬂ]neramdi e aa)ﬂygt@mlatloﬁﬁy preesaniied may foem a five or
r.eact ar rote
GF BP0y et SRy i BT oA AGo B Rk B rom 0.
ami Nt afthngeably herein and refer to those organic
E;OU@$ intended to protect the nitrogen atom agai nst

' able reacti ons during synthetic procedures.

Exenpl ary nitrogen protecting gr oups i ncl ude, but are
hDd:erilalmem‘EQiilm@ntstolf fdrhuda gh Ryl R aretydm sto anb & rydlkoxy, halo or
yca bonyl (car bobenzyl oxy, CBZ),

s@%ﬁ e%%%%%?b%f@%fﬁonyl p- ni t robenzyl oxycar bonyl ,
tt- butoxycarbonyl (BOO) , and the like. The artlsan in
Irh@erant erabddimlenowf o log b RGsed &’ gredugrdgon anh®' éadloxgf halo or
a .t |I|tyto wi t hstand the follow ng
§§¥"%%%QQﬂ§ﬁlgﬁﬂ%> as used herein is neant to
enconpass liquids wherein a ,reagent or reactant IS
br@x@ntanthm@omvéﬁnnunaq&é@mﬁm@@yforn1(as a sol ute)
or is present in particulate, undissolved form or
AL Brvedated frofideS QUi i, GPNC enpl ated that
e gg?utélna Oﬁbe gl %H???SF glss ved therein and
SO|Id solute may be present in dispersion or slurry
form Accordingl yi:Ca_2@tl uti on" of a particular
reagent or reactant |s neant t o enconpasses slurries

and di sper si ons, Ras-#e Iutlons of such
reagents or reacta " Sgi and "Slurry" maybe Q@
s e|é|np$§%lvates" means sol vent

used i nterchangegh
additions forns that conta| l<ei t her stoichionetric or
non stoichionetric annunts of solvent. Sonme conpounds
dency to trap a fixed nolar ratio of solvent
&aaﬁSﬁF%%q1n the crystalline solid state, thus formng
ahewlnvate. |f the solvent is water the solvate f or ned

s B at eny th ent I sol vat
Roral 1 B it OERamaB S o BB s BE PR el
goivii; halbalkyl; nikomhydmxymmbalkokﬁ nétud; égfdnfxymyleaﬂkmw]kyl,
one of the substances in which the water retains its
nol ecul ar state as H O such conbination being able to
formone or nore hydrate. "Subject" means mamml s and
non- manmmal s. Mammal s nmeans any nenber of the mammali a
class |nclud|ng, but not limted to, hunans non- hunan
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changes in the urinary tract, or dysfunction of
urinary bl adder snooth nuscle or its in nervation

wa@2m3/02839%1i sor dered urinary storage or voi di ngPCT/EP2006/065523

Synptons of the urinary tract é cl ude, but are not
limted to, overactive bl adder %also known as detrusor

IV t
F%(ggl%)%;ﬁ%o:x\é Y vl ﬂ%&g%ﬁk\)ﬁs@tﬁ%ﬁ% fgﬁlgetg}lf'vé)tsﬁo aryl; heteroaryl;
h@oceayli hﬁéerbbﬁ@d@kdxyoarylbdethetsoftry]wp,etrdlsylow, hygteroaralkyloxy;

t\ed f g

b@&én‘éﬁ bsma{ftf(%/ 511”4&?1%&5(62(?116) %Z)h;gcbzﬁa ?Pa(;tg%% (2 SO-(NR), R
whereme dncbhaddemdqzqndcnttws Oion chm(i) neNcBé,, R'is Ietdue geni aliyl, hydroxy,

t
LB, OSSO PSP g
blkgldoieR) a,nddettpgmbfrr WlﬂBthalatdet tp, wladdtlteherd attaehed 1@ay foem a five or

L
%? g%{#l?ére@ﬂn %t}ﬂl? gg(ﬁ‘?aller%g{l_\jd& 8?% ?‘gattoﬁts sgﬁgt d%om o0, s
dutNa&ai tunors, low flow rates, dlffICU|ty in
Pstlng urination, urgency, suprapubic pai n, and
Qut | et |nsufficiency i ncl udes, but is not
Ilntted to, urethral hypermobility, intrinsic
I;p¢nrtaut enbadivhef isoif énowla g3, >Rednd RS orsthiyderee and R ésadkoxy, halo or
g@ﬁtPﬁﬁﬁgﬁgRﬁﬁ@m&ﬂﬁ | i ke. "Pelvic Hypersensitivity"”
udes is not"limted to, pelvic pain,
|nterst|t|al (cell) cystitis, prostatodynia,
br eestast ¢mbedimentised diyrmvda aiReahd »R? e, hydragen @afl § &, alkoxy, halo or
a nd the like. "Respiratory
%Kg%g Pk%ﬁmg&?t%@%?tgtory di sease" refers to, wthout
limtation, chronic ob strugtive pulnonary disease
(IO@P@)H erakedimgn tstof frendsgadinis mahythe |i ke.

"Therapeutically effective anbunt” neans an anount of
@h@ﬁ%ﬁ%ﬁaﬁd"ﬁ%md@@?@orﬁﬂé@ﬁﬁn &)tn%t%‘ijng @ccﬁnﬁ&ﬁid@ﬁtfoﬁn?tﬂa l,a
treating a disease state, is sufficient to effect sucﬁ‘
eqrepeyRshef fognula e, ofi sy adwredhateed, ormialts therrof.dp edmivgnre with a polar
gibaetdivgamount™ will vary depending on the com
pound, disease state being treated, the severity or
t he di sease treated, the age and relatlve heal t h of
TheinygHjacalso pIRsideneRTBPAGS PRI Rudmi ni strati on, the
judgnent of the attendi ng nedical or veterinary
practitioner, and4gthengactors The ternms "t hose
defined above" and "Yhose defined herein" when
referring to a vat e ducmnporates by reference the
broad definition o vari able as well as preferred,
nor e preferred aﬁ @geferred definitions, if any. (®

"Treating"” or "treatpent™ of a disease state includes:

(i) preventing the disease state, i.e. causing the

clinical synptons of the disease state not to devel op

%ﬁ%ﬂsﬁ%ﬂkﬁQMnggﬁt maybe exposed to or predisposed to
di'sease sta but does not yet experience or

Bl§bMa¢Rsympnomqwoﬂmﬁhes@w@eggea@whm&ﬁnﬁtﬂkwnmhmbnOJH@p

%ﬂgdog@gg%g ﬁ{z@:{yeh%dro%z haf ﬁ<%§§ é]lli]tgo th&p{ochééﬁﬁh ﬂ@%@f

hglrpeyaﬂl«r@gytdhlandlaﬁmgaﬂs}ﬂmfenyl arybulforghiusiang; arghrpotearayyl;

R{tfnﬁ)?g@?rﬁ?&&o%%ﬁﬁ%gﬂge H,B}Q,?eirgér§$§i ea,rglkﬁ&grﬁ?&e%oa?aﬂiyloxy,
apiabriatly &ldistlhgéd o xy;ef @Hp)iA@)1-6Ca) dlﬁ eni (ﬁ{z)ﬂiﬂﬁrﬁ S(@zr-t(NRg)n

TH&Rs, gl%j i‘l e nggﬂe)ﬁldglgd}; '8 o?rldfg ?@?{?,ﬁg gﬁ? en %]}(%1 hydroxy,

appropriate con I ons ‘to produ
alkexyd esiine d yirosghlkyl or hikosyadol,cnb eadlrfﬁ’iemdap@nﬂenﬂﬁhydrh gen or

%]Eglc&l a&% %é%ﬁec%d\xl/)iﬁle e apo%né £ wh@% ﬁl%é%p e{tt% é({] I%ﬁ’ form a five or

necessari
fromthe conblnatlon of two reagents whi ch mere
initially added, i.e., there may be one or nore

i nternmedi ates which are produced in the m xture which
ultimately leads to the formation of the indicated
and/or the deS|red product In general the

o o . - . s o o
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Abel ow, wherein X is halo, Yis halo, tosyl or other
| eaving group, and Ar, Rl, R2, R3and R4 are as defined

whereizss9sSCHEMEA I n step 1 of schenme A, acet opPe€nBPE®06/065523

compound a is treated with a nethyl Gignard r e agent
j , such as nethyl magnesium chl oride or nethyl
H&%ﬁcﬁﬁl Sﬁérfg% @{1 gfﬂa‘#‘é uérgau&grg{‘ﬂrul{eg h Bf %Voaillléig{agu rr}r&"s@i%&%@ ﬂro?n 0,S
aptdtic sol vent condltlons, such as in solution mnth
THF (tetrahydrofuran), under anbient tenperature

r 2
PR 308 ML 3, AR EBAPIRIRE S CAMOUALRT 4o o o
@hb@ﬂlPmﬁédﬂpﬁenymﬂwﬁnpounds or by conventiona
techni ques well known in the art. In step 2, conpound

fn ée?taﬁyghﬁ&&lmteﬂtsh)\f@d’rﬁgﬁggtR%dtfg a?@l'iﬂﬂrb geﬂ%ﬁwlls m@@;ﬂphalo or

compound b. The hydrogenation reaction of step 2

lsymdr PreégaldyRlanaleoxyhydr ogen at nopher e under aC|d|c
conditions in the presence of a palladiumcatalyst or
@Bé‘ﬁlrverﬁ%ﬁ A Frobds QarpAIIR B fRRlYSt - The

hydr ogenati on of step may be carrTied out, e.qg.

under anbi ent pressure hydrogen at nosphere in polar
aprotic sol vent HiTHE in the presence of HO. In
many embodi nents _of {he {nvention, the hydrogenation

of step 2 may be ' lut i t hout requiring

isolation of the a Gignard reaction product b of (0)
step 1. In certaRf oth’ments tertiary al cohol B
conpound e may requite isolation, and/or may a

separate dehydrati on reacti on wherein an isopropenyl
compound (not shown) is forned prior to the
hy@m@gemaﬁJWMﬂdh:step 2. In step 3, phenol conpound b

RS PR Ry AR LD, SRS By,
agetot hklomthyl fkoxyehgiroxy; bhlvetexy-nitser hydrixgalkyli nikoxyalkyl

n r njtrile . .
SRR P ko RORABER AT it cxprspgigroans
h@k&kaﬂﬂDMﬁ@bcyﬂﬁmk@qmaykthﬁﬂﬂomgbxguwdhﬂdgmhpmhﬂudkﬂoxy

o ndi t r g
R R R P s Lo s b e 1RO R
thereme amﬂ n@mmmaegmdemm ikglor al Zyd (aor NGRS 2Rf ésntt ydko gt dilkyl, hydroxy,
RGN e g R o Al 0 R K e PRV R en o
alkylamklézt onleR 'sobarkartwiguthle a&ﬁns’Ztob«vitldntmg ,are&ulﬁthmhnay form a five or

one, ot th

I5 msthed g ) BRFoy s oli€r SHETBA 1S prap 0.
dnd No form an am nal compound L This reaction may be
carried out in a dinethylfornanide (DVF) sol ution or

f%ée?%ﬁnoéhlﬁsdsi&tre of ?(# uéfé? !) eRlpg\ a3 a?epﬁny n%%en a% \ig% alkoxy, halo or

@kh&@x?ﬁﬁs@dyﬁfkymgnyno)nethane) general ly, wherein
the "alkyl" noiety is [ower alkyl and the al koxy

I 3 t
ﬂpée? %/{1 %ﬁéb&ﬁ%@%ﬁ sOF %l% gi% %%gf&sa%tdg?s @G(%S{}Jkl)}alo or
@kweﬂ Pﬁ%ﬂdﬂyﬁdksékmmmgent |s t but oxybi s(
dinethylanino)nethane) In many enbodi nents am na

B I

thgﬁ H‘{}po 15 enagri}l n§4 50 Lllﬁgrlbog Pgl\?vt.)éin?taﬁ aﬁlﬁrl &%r#?b% g{%ﬁ zﬂﬂd is prefer

abrty Fraver eliyh oernfd -@dalkyl, gnﬁmorc suifartbly Ce- Causlkal sol i d, but
instead may be isolated in the formof cyano enam ne
conpound g2. As wll be seen below, step 5 nay be
carried out directly without requiring isolation of
compound g\ _ or g2. In step 5, amnal conpound g\_ (or
conpound 2 or a mxture of conpounds g\_ and g2) is
reacted with an aniline reagent to yield aniline
enam ne conpound h . The aniline reagent used in step
5 may conprise, e.g., a conpound of the formula Ar-NH2
wherein Ar |s optlonally substltuted aryl or

" o, I P
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ot her stable salt of guanidine. The reaction of step 6
may be carried out in polar aprotic solvent such as

woR7/028808 | N many enbodi ments may be carried ORCT/EPR0D6I@65523

sane reaction vessel as steps 4,and 5 as noted above.

In step 7, diam nopyrinmdine conpound d is subject to
|od|nat|on to formiodo conpound | . |odination

reagents such as i odi ne nonochl ori de,

Spdcduaketecls iferi the dethmdsobthienevennon laee ¢esedwdae thef Examples section
pyhgant such a peracid or periodate, may be used in

step 7. In manyenbodi nents i odi ne nonochl ori de may be

used under aci di ¢ aqueous sol vent conditions such
Abemethode aad eem poyrdstol thee infendioatarcu il dorgndpanatiay of compounds
?1%921%{%% jﬁgl?l’fé Ifdrg t &Eﬁﬁ%ﬁt & &ﬂ@g r"g%to@g%lslf& uﬁlbeﬁ% dhseases con
{lisiaus meyd disardprs, ianhlldmg LFRgparmactMamtamsgswglawfwlﬂe@ladder outlet
Bﬁsrtl%cﬂo hiy %Hﬁ?s{‘n @ntﬁ&fo@%o&dﬁ@gs s?ucﬁ ngtﬂlggﬂsbl/'\i@err %apacrcy, fre-
carried out sane reaction vesse steps 4

suemd oBmatuisiore mEgoNN goTEineass; iseebs duronfinertchebladties hyperreactivity,

ERE RO AHERR ey ol (L. bR AR\ MR Plone iy

Bequrney, ophiemone ituyrpggndy, avérsctiveddadddr, Pelvisthypetsensitivity,

teohgd0 & |
'gggt ﬁ(}ls%ﬁﬁ[s p%@ @g?@ S n%ﬂr??ne\;\pﬁ?%lgrﬁgag ﬁﬁg aHﬁ‘iIdlo%hatlc
blaé@@riwper@énssuntvaamlde)thatsampmms tetaterf thderalcsvrpblwbgdr
phenol conpound b . The Grignard and hydrogenation
ﬁ“ﬁ@ﬁltet) S af? cocﬁlg@uﬁlds%?mel Qélrtiroheage Qéé%ul é& Eg&jargtﬁ Il 61}%%m ounds
suitable polar aprotic sol'vent as noted ab Th
that phteno hregoatpe rydhbtregmen eeft dgbaseds ahd aorayawmamxalted with pain
I
fgbg%% ﬁfgteh%ﬁlé‘cg%%au%ess Hl%ﬁldﬁfgng I#?[?ﬁlfééﬁgt %g%hglg@n%gﬁag surgical
paihvisceral ealacqlqn@ad pasy Ptﬁ@l@aﬂmflﬂ@dlm aentiah pain ppﬂna due to burns
[ I I
Ry LR URL 0 S 0B At oy e v
Bury.aytarstitiel dystitisc cansert pagmtvard], witakitiBoe Heatérodt 1r1§ecrt®agp¢ﬂt traumatic
- but - h
o X LB 2L e, LOLAGU, Do
biowe clidoydgns onch de irditabhd ovgyyndmondiene conpound d. The
reactions of step 3 may all be carried out in DV or
PRGOS SR EpROLR T W SRSk, LA R coffpounc
tat Ini toen giglusalge & teestingiespingotydscadérs.onéludingghpnihebstructive
| di quﬂé alt such
ggﬁg%%hﬂgﬁ%g car ona’ltag[[1 ﬁegﬁgkmﬁﬁagygﬁ?g%gg§f|nldlne d

is iodinated as descri bed above in Schenme Ato yield
Addivlonadhpoethdds and rempeyndsial thapuelitiparargusefid for preparing com-

n
R R P TP R P K el Sgome (1B9)
Hifkgunatery Bawah dtisehse (EBI3s Eolﬂmeyjcqln‘ and ethee b ydiserdars, renal colic,
r

Tlbe B RS DaflspoRth YR B uid SRR Re iker s ng o
conmpound of forrmula c MAth Brederick's reagent,
The Fameeimishy o theanyanitias in paticelaefing jndasgiahmpdicatéon asgntermediates
OB HReRQAITREHH Al J@FTHAnabdhB ekt embodi ment s
th thod nmay urt er conprise treating a conpound of
fornula b with cyanonethyl al kylating agent, to form

und of formula ¢ . In certain enbodiments the
met hod may further conprise treating a conpound of

TRE Molo@irey pMepdraticiishvnk BRANERY M@gﬁ\@h it 8n abl OthloQ\&H1eBYn the art to

hydrogen 1 n the presence of a hydrogenati on cat al yst
Biode deatly, undsrstadrand 4p gracirpBigmicssrt inyrHena They phpuld not be con-

certain enbodi nents of the subject nmethod, Rl and R3

are hydrogen and R2 is al koxy, halo or alkynyl. In
certain enbodi nents of the subject method, R2 and R3
are hydrogen and Rl is al koxy, halo or alkynyl. In

certaln enbodlnents t he nethod nay further conprlse
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formula ¢ with Brederick's reagent, to formsaid
conpound of formula g\ _, or fornmula g2, or a m xture

wo brezdsds | n ot her enbodi ments of the inventi oPCT/EPEN&065523

is provided a nethod for prep_agfg_ng a com pound of
formula | the method conprising contacting a solution
A [
B B AN ke pE R el Rt SRE P S Cen b SrhRE A8
teorffsmtﬁﬂmhdreobnpound of formula | . In certain
enbodi nents the nethod may further conprise contacting
a solution of compound of fornmula e in a polar
aprotic solvent, with
Exdnuplostspbissiodiorietshiylogyi-fro) etk tyaplesn ok pk-p oty 2 driliamine
aniline salt, followed by a guanidine salt, to form
f r STeolel ts the
eI ALRETH &l EECl A BTG AR he
conmpound of formula b in a polar aprotic solvent, with
tol uege 4- sul foni ¢ aci d syanonet hyl ester, t rm
t he cn*p@pmd oftePdrgul a ¢ dhcertﬁieﬁ%rrbodi ment SO;DI‘;N
cont a &y sol ut
7 & pol ar ﬁtFC 'sol yepx with
rret hyI magnesi um hal i de, foI | owed by hydr ogen in the
presence of a hydrogenation catalyst and acid, to form

t he conpound formula b. Thag invention [al so provides
conmpounds of for nuPs s thereof, erern: RL, \
R2 &heb B3 eaclh i ndependen 's: ﬁgedﬁbgen al kyl ;o _#

al kenyl : al kynyl , ; ; al oal \(/O
alBeR NYRor 0%y >0 |trpt5“' E'r Ryl ke 5

al koxyal kyl ; dr OXXO?I <¥?e)c(iy’ allkynyl al koxyf .
al kyl sul fonyl ; aryl Suffonyl ; cyano; aryl; het ereapsaed
het erocycl yl ; heterocyclylalkoxy aryl oxy;

het er oar yI oXY; ymre) y; het ersgébrﬁl kyl oxy;

o t3'83A iy sub pheno 6n(Z) <R

Gu nrdrng 2) m @ Iﬂ
c?epen | O 0 N | s @‘%?ON# Rfo | NZ NH,

hydr ogen, hydr oxy, aI kINPOHanFRAC Hydrioxyal kyl

or al koxyal kyI "and each Rg i4idrettéidéndent | y hydrogen
or_al k{l; or R2 and R3 together with the atons to
y are attached may forma five or
si x-nmenbered ring that optionally includes one or two
Beh ar oat REBrop el Letcthfyrghehel S and N, provi ded that
when R1 and R3 are_ hydrogen, R2 is not t hoxy
Yo rcarkd sapten ARR(% hasr‘ijr% P%F@OEY'PMHY%%%P@%%O Okg) in 79.0kg

By PHP RS galddalR2addsd ab. thgy)f 30Bdofut i d"ﬂMéM%@l in |"[fl-HC@tratIﬁtensuch that
enbodi ments of fornul a and are hydrogen and

R Trastign eBR e FeRRSTRreA i gﬂﬁwxceeﬁ%ﬁ “Fnietewigs adfisgn of the

Me@)lfg@@&uﬁ@ﬁfprﬁé' Rastid mhatraika shred aﬁzﬁhbi%ntt t'éﬁlrp@fhfture for 18 hours,
wher ei n: is optionally substltuted ary

@pwlrlslhapmHé’&Es%a%yar@ hp s BpisAhn & 80/aﬁanr@18101mf by hpgroxy-5-
ﬁ@%x&%@ﬂﬁﬁ@@i@hbﬂe t!o% (thﬁdr@Qﬁmwm&hglyéthylﬁﬂkrﬁ&‘ﬁbxy—phenol (not

al kynyl', am no; ha hal oal

sAsroiRyScherae Bai e *1% stﬁrerirselutlﬁpdraékw adged 10 w&ll%wpawn carbon

nyelr 1@(5@%%% wé} Kspard Rl k93 ¥ K 2kt S UTE RN tion mlxture was cooled
m{{l sul fon ¥éh ano; aryl; heteroaryl; heteroc

Qgen gmsp,lggsye ahbp B @A yp%@g)trated (lil (19 5kg) was
@d&hmlgwamﬁﬁﬁﬁg %rrédckl}éh @éiﬂper@tl@ﬁré gnabd Y TRURSEkdnd hEi%kure was
penoxy -(CH 2)m (2) n-(CO) - or é )

Bt ARG LR DeRp@Ffomn! rreurr, @ﬁe reRt§ @Q@Mg yatpsargl filtered
ﬂfror}gh a?—bécﬁof@e@ife tN%Gmo% sdsﬁermég %th@l@t "I@ilelfﬂﬂer caﬁ% Q\fa@ i‘ﬂised with

Xy, am no dr oxyal kyl or al koxyal kyl , each
ﬁ@lﬁ%andraé s@lﬁb@ﬁﬂ |ﬁ§ﬁr4’r9 Wotpearagd. dihedrgandg phtaze yﬁ%jwr@@ed with
together with the atons to which they are attached may
forma five or six-nmenbered ring that optionally

i ncludes one or two heteroatons selected fromQ, S and
N.In certain enbodinents of formula h, RlL and R3 are
hydrogen and R2 is aI koxy, haI o or alkynyl. In certain

. Y r
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mis fromO to 4; Rl, R2 and R3 each i ndependently is:
hydr ogen; al kyl; al kenyl; al kynyl, am no; hal o; am do;

wadoombisyd ; al koxy; hydroxy; hal oal koxy; nitr OPCT/EP2006/065523

hydr oxyal kyl ; al koxyal kyl ; hng@xyalkoxy;
al kynyl al koxy; al kyl sul fonyl; aryl sul fonyl; cyano;

%t}é}’ théheé Qrﬁfzﬁéd b 81%1:?1'189&)}(1(}!) ék?vulﬂeez{ne(%lp GﬁﬁL ¥ IWaE&F%’lved in 2-

aryl oxy, e er oar ara et er oar al

bptanora20yt kelbsd thelﬂf@(ib S}@hém»yas en(p@b{ved)dmem in rthe{ 1) siRp A

:i6n lgge gﬁcﬁdt %% e s@u(t)lgn %&% ES%@?%&B&%PH%%&% q? gr(pvlc?ea@k gof2-
hypiuoogle‘#rmealhwsybherw ds oxyil, pabjeating, to elﬁ14rkg crinedronsajaddqyoduct in

Y%L - tdgy jy
e bgj{lltgfﬁ;}ﬂ?aglé}{k&olgﬁ%.%q{%&)lﬂ§05 88'1 %ZH c%ﬁ’ J ?5‘%&% 18
(vapteh 1Hhéy (a9H2ht3t@dhé<ﬂi)n@§6f(ddmfa J= &éPhn?) 1Hz),6.67(d, 1H,] =
[ hat optionally includes one or two
I)H (V?@{?Eq q?%d fromO S and N, and each R5 is
|ndependently aIkyI alkoxy halo cor haloal kyl. In
: 4rnethonty- Q q mi¢ s 0, RL and R3

iy ‘ | ‘
SR SEFRR AT A LR O g

tarbmﬂta( 3.0 kghand 2asompﬁrfﬁmﬁeloayldlmybf%ﬁdﬁg)an d9Rkgios 2-

@ﬁtjﬁf?&% / wglsqle tef'to % l&ﬁ kdr 4sz q{e%tegjto kéu)?kolfqéﬁou;rsh G he

I'nvention al so provides a c I'on conprising
rﬁ@vﬂp@m nmrloffwafsco;pcﬂuﬁ angfiltened o mhqvetstﬂedse dﬂle ﬁiltnataam mnsrr:letrated

eace{}]l gfea 1§1/d Iﬁlsesfg i) ozbs er};%éﬁ?sro I??/Im %ftef(n%)z '[FBQ qolgghe solution
a/hkc;ambi;ed amihnkN Ko (a;ndam oligani @hmlv{@slcpn@hk@bcﬂ by distillation to

| ) A
E1¥% ?@ éé olf E 2)(13(%&1 @Hﬁag{t{?gxo; I@f (i]{o%)lg(%/@}b llﬁ%/%%thﬁl(gr( BKXI?OX@/ acetonitrile
alrt}bhsub fvangh was:nymdl djreethyih thdvetxe stepr yh ahqpeme{f)@& e bf/thjs solution

UL SEEL 1 s L B0 PEASLERSL At gppenony-

fmmuye pf@eztfﬁng)tm(yﬂd nf- (0CO)2 R the bulk-spIgHoR) MY @){+H) 206; 'H

Hﬁi@D@}'ﬁ%@% '_T’fzs\’@@@f e&r@‘ki‘gd%ﬂ FasL o 15110'?;({@?1 b 3%2 s ), 476 s,

AHKk @3B, (deni ol = BYdinRydiRyo. %(d le(d)@yBal Hy} 6.94rd, Hﬂt,c]h: 8.8 Hz)
Rg is independently hydrogen or alkyl; or R2 and R3

e 8. dhh %hed may

Aneppichesnanly lolr (ngim %ﬂluairmdeédi%ﬁt(édSQ‘prml@mShamﬁphen
!)\!‘(y) aa%%fﬁﬁrlgsiﬁg&hglle \ﬁz!sgzoﬁgernttﬁtera C}ﬁ%p %dﬁgﬁﬁregﬁr%a H'IHE ?es1due was
Hbeky(hyvith 1Pr8dfzent adyt- jput@xylsls(aihmcthylarmmo)@mﬂha—ner(Brederlck S Reagent)

h
ﬁ?{groegu 'ir%’lxt?lrehw?sr (Ws'lsoﬁ/e Jm—QO ?%gg }\/;ﬁ?%ﬁ t;f}e %lgflglg §is ﬁl&ged to

o or alky
al Oeﬁ)fyr 2 hmuns,eit twaniiah pimintddIPh@ lanatlysm‘ shibevedrassan tgglly coﬁi@lelt@conversion

{% I1s d@% ylzﬂ}{%%ti le%érsof%ypﬁ%étggw &%ﬁ%"%ﬁ%ﬁ donlggﬂe (not

ﬁsakatedghﬂapﬁmﬂaﬁli))delts 1.hy dt, GYe h= 7al Ky, 1.231(Reity|J;= 7.1 Hz), 2.46 (s,
y I
WS AR A T8 D G o PR a0 093
hdeo)Iyaﬂ 0<ny6 78l (Rg,nyH, dlzk&xyiz &DIHEI)SmSI (aiNH J= 30Hz) 6.98 (d,
21[1 gl fﬁr& cyano; aryl; heteroaryl;heterocyclyl;
terocy fyl aI koxy; aryl oxy; heteroaryl oxy;
Aha DI mﬂworh@asearoohzdahklyﬂanxfyrred) phiooldidl kgyofsmbdsieihtydtoetloride. The

ROGEBE g Ve et R0 T uhe LA P C onatis

drowkd greats tﬁth%lenveRﬁon ® hy2Hogerpyl-dikgth oxaplknoxy)-3-

B s S Y T LR g 4RI Y = 602,

together with the atons to which they are attached may
forma five or six-nmenbered ring that optionally

i ncludes one or two heteroatons selected fromQ, S and
N, and R4 is alkyl. In certain enbodinents of fornula
gZ Rl and R3 are hydrogen and R2 |s al koxy hal o or

-~ . 1 T
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compound of formula g2, or a mxture thereof, or salts
thereof, in adm xture with a polar aprotic sol vent,

wob@re2s9s RL, R2 and R3 each |ndependently i S: PCT/EP2006/065523

hydr ogen; al kyl; al kenyl; alky , am no; hal o; am do;
hal oal kyl ; al koxy; hydroxy; ha oalkoxy, nltro
|y Iy [PReN) k _
Q?Eg&g e ’% )= &b F%?ézéuzl‘i% 3H X%g%lmim 10 |127Hz?1 6.73 (dd, 1H,J =
aPHz, 3Héﬁ@r@&8 W,,lPhéFe}r(bHy):I@% (HhéHér@%X/(ﬁ 9Haﬂkc8>®HZ) 7.05 (m,
I ter | oxy; heteroaral kyl oxy;
%(l?gfr?gdl’ gﬁsﬁbg?ﬁﬁzﬁ 33 ﬁéaiﬁy X%/CH 2)m(2) n- %lcoi(yR
Ihomlxtgtaw&)mp{e.@) dlhu@tmﬂ(l RIRG gt e Bree withaidl2 b o seter. The
h&g?@g@%{e Q/g% %y%r?lteﬁygé%l%d ,“%%1: \iaé% 2d J:\Jﬁg:enta{ted ﬁ%dlstl la[tlolll The
orncahtkax ypab kyhsferagidineaths RgDIMF, |ang]elpmlahlﬁ3rﬂ0ﬂtyldmysmsogmnferred
%toa%ﬁd(ly .o alﬁamt%regrbh 8&"%%?&[11&’%{%'\{1‘1&&?@ vfag H&%ecf 3 120°C for 3
I'ch they “are a ey form ive or
days: arevibdr padnt HRGCahalysipgtomed aldayer ithal Ude soromesiar oft 3a62-

R e e A T E S
mthmgl pﬂien@rye»;iy;adnolge{i Aadunfe.i s al koxy, haI o or
ﬂﬁ%}/eggtliOn Eﬁx%u aalgcho]]Bg dlﬁlte%l \5&{( ¥ 8%@%&%&51&9 It%? reheated to 60°C.

WatkrdGen Lamas Eddeldsandltk@wyultdmﬂhnxture whdalloyied tcPcceﬂ GI ahbgent
Bl &)C%ﬁélqll'ek éorea 1ﬁa qd S%hlla waggglgec at I){Sfﬂ?;tlofno hﬁyed 1t191serpropanol

e rnven SO Provi
amhqhmmdsieofvaduomml S°to ghve B k@oftSh(@l’—leq:ﬁrppy\]hfbrrElthuxyﬁmenoxy)

BYrE( eR§ 4e grglnienr%e ef%efﬁll’ oMg é]\/ﬂ%gr 0%17%#1 ol 3| kIy chloroform) delta:

M Nno; a
aIZE(()ck,)&H ﬂy:oﬁ @H;z) 380l (oaltdo ki T ABONE), Bl?@i(s;)ilylalékg& (br, 2H), 4.96 (br,

%iﬁ%@dd?mw Py%?%sé:oﬁz §? 79'&%”@ @hk ‘9’55& Wdg 3B, 747 (s

hidy.er ocycl yl ; heterocyclylalkoxy, aryloxy,
heteroaryloxy, ar al kyl oxy; heteroaralkyloxy,
0 A t | POE

of B ¥herob b @i o - i)
To de!pkatlde of 5y211®p®0[ml 43methox$pm:rmeNBgmmRhne -8,4- dlamlne (6.50 kg)
1ny mLO E&lc ac s’addle]&/ 9 SO ut\,{]o g% %‘g@%{m ne oﬁ:ﬁ(yy? léym 7.5kgof

or al and eac ep ngent rogen

anetla Iadzqgil W1tlo addi?ﬁorarxdrl% otl‘ageatrhErsunh thiat tHeeerapeIlaBlre of the resulting

mlxture (} & rceeedaiéfO ¢ Q’f&ge “@X M a(Ide an Q'the resultant Fuxture was
&re ring 'y"1nc daes"one

hﬁfe&fﬂl@ﬁ?ﬁhﬁarﬁélh@ﬁts&d \f/hld’[rp@,nt BHPatchnhlysik shaverdt @eauer than 95% con-

FRuR I e PP AR S s JRBRAER 85 todo-2
Ebj&t@pyl4lrr[etlﬂ:®{ytlﬁlelnoeyf)‘£mdmmﬂntes2 &fdidnoinoul a e, R2 and R3

B IR o RO iy BB or DeBuP il i Bppim isutfiee

ensisHey) amtetalnmilchfthatthlee fempertiernf Weaesitiontnixairbdldnot ¥keeed

2GR P His SR PR [ ifre TR iR

famcRcmtidnpﬂm@fmmalts) avip ooliiedted bySildraiteat @dl dit-dsed wi dive 86 kg of crude

R s s e SR b SO bPVE il e Baas st L& quspension

umle eraieipdoduct an9.7 konatef sucmadsbasivebyrddsemos 50% NADH, and the

NN A EEE RN [0 N D—

ﬁlﬁﬁﬁ@ bn€® E@MW% eplased tyciadpedpadl hiat distyllatiohl (Iblthiehotasopropanol

rmtos T ctlon rried o
sl o rer aRh acn at eb s D b e e e Nasisty o 15°C.
Ceatilld aMhossultis g HTIsilepe iiae®bnfiliasivh atitsed onghdioigopanol, and
is treated an iodinating reagent to formiodo tosylate
conpound n. lodination reagents such as i odine
nmonochl ori de, N-iodosuccinimde or iodine in the
presence of oxidant, may be used in step 3. In step 4,

I odo tosylate |s hydrollzed to yleld |odo pheno

o oy o, o o g,

_eR




aprotic solvent conditions and in the presence of mld
base such as potassi um car bonat e. Cyanonet hyl et her
w@eovpoessos p is treated with Brederick's reagePtT/EP2006/065523
(al koxybi s(al kyl am no) nethanp%gjn step 6, to form an
aninal conpound pj_. This reaction maybe carried out

@uﬁde‘ﬂ%% 9{) m}(‘?gv& @'ﬁ@kgzﬁ% ?18f‘5 1o°tf?>' 2‘% ngggﬁ-zl-

er Suil t pr otic
mfetlwwmﬁdmm@sf) glyrimadide 2,4l gousskyiragddornde @m map. = 262.0-263.0 °C;

SRTRRAA-Cioh IR Bl haR0 WELLT 2O SiE 106 894 4B s, 11,

no eham ne
er&ﬁ)ﬂkhéﬂﬂis abl) b BS Copsdlin(d, A, 6.944y Hﬂdt7 4%6»1, dlabl e as
a solid, but instead maybe isolated in the form of

na :

SRR R AR U8 AR FRSE ) R 2 dBine
not necessary to isolate conpound 2_L or g2, and these
Eoerpodirdis predsdyrisrirhin thisdelantpileon outinge insSehsmg hel ow i s
carried out. In step 7, am nal conmpound cjj_ (or
conpoung 2 or a nixture of conpounds cjj_ and g2) is

reactgd w th ampaniline neagent to yield>niline

enanjre S0hpeund—+= The :.<M1nesfp%_age -e¥fbe an _SP3_
ary! @ ne oﬁ Yrdl&t oar yll api ne asrsoot ed vey l,, MCPBA
The anilineot edgent ep

préferably a2phHeRyf aIf Ne’
7 may be in the formof a hydrochloride salt or other
stable salt. Again, in many enbqdi nents of the
i nventfion the aniline ether coppound r need not be
ed0-and step Seel ow : @arrg@gsout whi | o
e@a ns i Nn-solt#i o I W
step ¥, anil endﬁFWe coﬁ@o d rlssgﬁ%%ﬁ%d worha !
guanldlne reagent to afford dlan1nopyr|n1d|ne I . The
guani di ne reagent may conpri se guani di ne carbonate or
ot her stable salt of guanidineq and the reacti on naybe
carried out under r aprotic| sol vent condit+gQ

Acgordingly, the inventipn /MVldess@pMEthod fo .
pL@é%LLng-a compou T nula Lhe MRl h Tj/
cnpiHdVag treatip @o H of onr mul a HM

loj

guani di ne reagent, Grm the conmpound of f8rmila | H
wherein Rl, R2 nd (€agh, i ndelpendent |y is hydrogen;
al kyl ; al kenyl ; alkyny\ nino hal o; am do;

hal oal kyl ; al koxy; hydroxy hal oal koxy; nltro

hydr oxyal kyl ; af"koxy

Kyl ; hyds oxyal kox
aI@?h?lalkoxy, 3 syl fonyl;_aryl sul fo
i ylgmoRet er oa hutghpcycwyntHhetero é&yHC
aryl oxy: “hewsr oar yl oxy: N, al kyl oxy; oara KT By ;

10 optionally substituted phenoxy; -(CH 2)m(2Z) n-(CO-R
f or -(CH2)m(Z) n-SO 2-(NR g)n-Rf where mand n each
foHepsmHently is O or 1, Zis Oor NRg, Rf is
hydrogen, al kyl, hydroxy, alkoxy, amno, hydroxyalkyl
or .Ikoxyﬁlk I nd each Rg i.s independently hydrogen
SRRSO RSN BdE er with the atons to
Wilaccbolbﬂ] eg'luameoﬁt { 2thedcoxyed nfedraxygphleh Vig-edranone (10.0 kg) in 79.0 kg

AL S atrc ol EReb A7 pBRF o eliich RFTHFRRL BT 4R it

15 sabdeh meaie telheeiguasdd me exe@adehlC. | Bheregant thixtereSwdststirred at

B A B TR e i Pl €2 By SEHRs T V8% comversion

?D}r’gbwrcgiy'j'ﬁfede?jﬁh_enyﬂ)—tﬁfhaﬁbﬁﬁﬂj ?Khﬁdrbﬁﬁgaﬁéthyl-ethyl)-él-
ol.| owe an anili.ne reagent, to for e compoun
Btog a0t s Sah e o 8 b Sed B it HEGAiRg .02 ke of

fl(DZ%tplaﬂidlamrmlrdaslﬁ)ri reedt \iv::citgr wetC ongpondrd i0f3. Slar sAITHF, @hil the resultant
,, Or a mx reo in R%, R2, an 4 .
20 &P’étu%FsW%fégzﬁcﬁé ﬁ%rragmr OgﬁPtaFPlg?P%ﬁFﬂ irksie ére?ggﬁf?oq‘f‘gmlxmr ¢ was

formthe conpound of formula r . In certain

enbodi ments the nethod may further conprise treating a
conpound of forrmula o with cyanonethyl alkylating
agent, to formthe conpound of formula p_. In another

Y T
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cyanonet hyl al kyl ating agent, to formthe conpound of
formula p_. The invention al so provides conpounds of

wo eoomtmes or salts thereof, wherein: Ar is opPCDREI0D§065523

substituted aryl or optional Iydg'a_ubst ituted heteroaryl;
and R1, R2 and R3 each independently is: hydrogen;

%J Fﬁ(él y, a%]dg(?@?/rL ent‘ﬂrtgﬁ ﬂ%llrl é}(%gfk% taI??Jk g?(gllptﬂ'%fj@le reaction temperature
thiyldm )eryc@bdk 95 °C al hengnétlakymi)gtlmedvag )stpabdk @.)@nbrent temperature for 18
ﬁ!)l!&)é r@f Ll Il—art’h% laﬁéiwré)@%lwefi @f)%rlo%z}ftglgyﬁ?&?f (%/ra}ggs;ilqn of 2-(1-

heteroar ocycly eteroc
hy@rbmycjt mﬂbyleatbw yltroWOXﬁph¢w toXysophertybronethbky pbsnol. The

FELO AT 4 BB AT Bl P e
rentepensgendddcatadysd Ghe filterZakeswD rarsetNRgth HRO Acand theI combined
08 oL o BB EE GO
mcalhtkgtb(;l bypdisfatamdo RBotidgat diér Thvs bh wak drsaﬂmtﬂsm t2ebutanone (204
%Q;a%ﬁéfﬁg%dgr‘ﬁuﬁsﬁ %%p%‘q%ﬂ?ydo&g% %% { e\ﬁ%)é SI:[ep A 161 8 gall aliquot of

ere ncl udes *one

thetresudtat osvbu tgal wetstcedcefnltuamdmndSr wedui to provided9. &gm)f 2-isopropyl-4-
of r .

%@gr é@ﬁ rrlrtgf]zas aﬁzgrp gp‘g%:ﬁ?m§ to 1‘?'{‘4;1% crgrrdegll{(sgﬁr%Pﬁ?’% ? ngrfhenol in
Fhel‘tmllal-lbutaylpnd: soleoit. a nmlrbBMS@nteﬁa off. 14‘((011; od| B=6.9,Hm, 3 18

0 [ k h _
LRy P By LSS RETDSOSP B e Somlam i P mn o -
pu a¥4) e @, dHITﬁ@SHZ)I on corrprl sing a conpound of
formula cjj_or a salt thereof |n adm xture vvlth a

y
Emarso],utrhaloﬁlSOagrDﬁbIsopa:Ip(yhlﬁlklydttho;@I pdmenpi (]h(yﬁaﬂrmul;ts) in 2.5 L toluene

E&%s?c%f)eg >é/1]‘5 tt(glﬁﬁy nyﬂ; ﬁ%@éﬁ&é (% %(lf\é@ hgﬁ/d, the reaction mixture

waglstts'rddfxmgwbuslyc var mesulstalytl mixhet ene eroléd toh‘él"@ramycibt;hbdamine (3
Hl%%?le\&é)sc%gd% 1% a ge)ag}éere fr%%/ ﬁé Yemﬂe?gt e{ego%g% 9 @Q’Sbu k')l"shte reac{rora mixture
p’hsazlged)for 3 1 &His Qt)appfﬁgrmate(WC Rnﬂ tlom &ll@@leki B) end] B) Ril- 3@ HPLC

ian{pgle ogt)aaegf at ﬁ%e roerﬁrrslh%nwcej% c%mgf‘egon 09 ﬁif):ergadc%ﬁrr )fhl %esultant
alskensign WM ﬁiteredmnﬂrthx f]rhérkgdke ®vas a/iaﬂredyvsathldﬂo mh [tduemac Hhe

R(glec ﬂﬁﬂgﬁg %ﬁg ]ﬁtlﬁégt g%igrr? %ﬂ 015 ot ltlfhéellgldt tempera ure 'r]ea:%%ed 65°C, and
1[ MOmna:trﬁamewar adglieat tmhetmrxeﬂe r Trhgnteﬁmhohxpmlmrtm Was stirred for 30

includes one..or et eroa
R e 0y UL DT B a8l Ths P
a]yjsta],hnRﬁolah\dhlﬁB sqramtétyd’angﬂactahdy Rratisn ah#& dxiyd at#l°C vader

| k R2
EhOBaY oot SRR Kk SR S L T ooyt methons
p]mjrymstersregrdsmmg analicdd of 95&7%mpl85 IPCeferably Rl is
al koxy. In certain enbodinents of formula cjj_, R4 is

SELY! TG VS, 00,3k SO BE9YL 0SS, GOTRADLS Gl cver
@aaho]lunde péRgiEgrtiny of sludnye-odfenic zﬂ;ld(?y—lls,opaj[iybFiy:hethoxy—phenyl
F]St%?/(g%?% ’M(?}lrrs}) grg PQ(? mlL acet%l rgcg W?]shalr(guxa lg¥ﬂdedaf ams f(rofhne (0.44
hyodh’sh@@tﬁeoxgu,ltamﬂ ﬂngmg/rieaﬂ/ds taﬂg]{ed aivéryil ;E:l:nbﬂ ofiy Ihpurs a slurry of 224

%{1 3 u%{a/g: Pﬁ%)%rgzoorc @Cpﬁhelgi? rgé?e’s 161)(%5) "R Xt%yyacetate The
aeraahdqymmyre wtsgrrod atadrklyremymperratﬂre fia ]I63hos1u15bmd thei @dalyzed by

DR AR ich b e iR et & o et ol ot 2 s o+

1, Zis Oor NRg, Rf is hydrogen, alkyl, hydroxy,

al koxy, am no, hydroxyal kyl or al koxyal kyl, and each
Rg is independently hydrogen or alkyl; or R2 and R3
together with the atons to which they are attached may
form a f|ve or SI X- rrenbered r| ng that opt| onaIIy

o s s o o o, oy o o ~
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In certain enbodi nents of formula g2, R4 is nethyl.
The invention also provides a conposition conprising a

wae oovpoeasas of fornmula cjj_, a conmpound of for mUPEI/BR200€065523

a mxture thereof, or salts thgreof, in adnmixture wth
a pol ar apr ot| c solvent. The invention also provides
I
R M el P P L 0 SR o ML Ehflandiyphenyi
eitdce Ak preducy ﬂy;pensam wias filteadde andythiedolid pmd@atw |washed with water;

Fhi %‘ég uEé{?r’ \%%ﬁé( gﬁ(oxy [{E%vglzg%%@%%lhéﬁ{é-zpsulfonic acid
Aiddd- §u$orpo<v1y}ll 4 lap@llosyrhhcrrw kster yepmeentanrg/d yielded @46&r.y| ;
het er ocycl yl ; heterocyclyl al koxy; aryl oxy;

roaryl b I : ral kyl o
§t%[g% glé?d%/ 2 1&9%@ #%%tho?%ﬁé@m zglm 202) h-(CO - R
o emix(uBHoPI%A Lrins af ST epe(INRIighis-aRid Sntedp - isppireg Yh4-eeeshoxy-
hﬂ% &@Q?G%Féﬁl’&) 1y géo rhi. tét Ib%l aﬁBhM%s gq%iugﬁ addefi a ysialutlon of

ogen roxy, al koxy, am no roxyal k
%@ 2 KO xy/éQQ«yL,waemdaneiatbh r@gltars minthep easl sntdcgfo\hsldglug@ 82°C. The
t .-
ey SR AR PIGH it P53 MR pargned
bétmgert mmbpthybmtdtqanm@mubszvatﬁne The organictpblasr watdoied over
?o%fl@[ﬁtsﬁfflatg rfﬁ%eq ang &g[gpehl unr(]igr \(;a%{lﬁl%l 4t gg%dél{;@d’]{ Em8£s liquid.

are hydrogen a
HakmedWO(hinlky ws thePradfiet @l tjae Riikisirahdatodyto réfue éﬂtedlqmd phase was

%‘FQQQH 61;)0/’91 ?ﬂ(@ﬂld%t yn)Elz% %ggata%o tlgmlﬂ\éj%ﬁlﬁge&rﬁ&%hlch

IS a or a refera

ik @xwhiteTabd precgntiaiedn Tak solipwasisaesd by ﬁhwmgndfvacuum dried to

élg% E@?ﬂl g(agSp gorr‘] Eﬁ%érotpgﬂlﬁlgé Irm)ghﬁl{e%o rggﬁ&enrzﬁ% Q%ld%gf 82%: MS

Vkyhw 293am no; hal o; am do; hal oal kyl ; al koxy;
hydr oxy; hal oal koxy; nitro; hydroxyalkyl alkoxyalkyl

Segisoxyal

cyclyl;
Eetae:pkddyﬁqiysomtmw IO@rgwfdxlpdo-IQensmrgaylyﬁl oxyhoxy-phenol i 1n 25 mL

n e aﬁéé/d( 48'_? E}%&qgkbﬁ%yﬂﬂf ?{ zi &?@4(118{' tl%i k?ﬁ‘é @Eéﬂflﬁ%mperature

mdsnozemagm@ Rfo thtterc@ltnnemwnnméaeﬁumwwpembdtalsylurclsn ©@f 7.2 gof
9{1 chee- lesdlﬁ)ng &4 (5”?9 ngs Jll)frg kg inTHﬁl zﬁ&lil the Mgtqoqf(%'xture was
lI1<oxy am no, roxya or a , an each
&tpwegl tb rv\dtelpestudfdyl td q,mbnymtrt@gl@nraorre @Wktylﬁght oTheR@aamjl iRBture was
t .
#)Qrgi?gggdf' bé%vgé}l i ﬂg;))(tgﬁg {;%)e&rlg)dg}qryl \%}e{ ﬁg%fnlggghcg%hgﬁgga%% H?éf was dis-
phcddud&nmﬁptamw by Wistiltwttoar(cat pm;tem@blautre df P7°6n Ohe Smaagitrate in

T, e T

R2s washadl katkyn- h¢p1a1memda1rredembdds manba, BL6 gof tilcaoal-isBRropyl-4-

| @l
T o SO R e BTSN owso)
deltaRb. 1B ¢d, aﬂHgy = @9 chamm (neptetn1idl kﬂyB 9r1=11u)e$ $1 (s8dh Saltki2H), 6.88
| ower alkyl, i.e. C-C alkyl, and nore
Lreﬁg ﬂ@b@) CAal kyl . Specific details for the methods
of the |nvent| on are descrl bed in the Exanpl es sectl on
Y e DDA ] ~ g pnitrile

JTlg gf i‘jl]lutl R rof H]%[&%rf‘ sgﬁ@g&f 4 ﬁ@ﬂﬁd@?en%téé acle n‘itylﬁé’](2§6§ 0.75 mol)

gle‘jﬁOtm}errDMEr tybldlosﬁagésnethgdamdld)mﬁmnahbmcg 806 airml)sw_as added.
ﬁé’ hnéﬂ rh'enf%d¥o ﬁ.é(ﬁ%tfoﬁh R§ eth&li é‘éo%éd B5559€ 'téhf%%d@ 4 BMF

er ou obstructron an I'nc¢onti nence
somtdet ofcﬂlsrbsud:lhle&wlmduck(ﬁ hidadlisopm@phéﬁrquhoyfyrp}mnoxy)-
?1“0 n¥tr1cfe 10t (fsoga]te({_] de t%l% pgl}%}lloerg ?\;vtgg %&({éﬁ%ﬁﬁ%ﬁ?}g(ﬁlreo%ﬁloride (225 ¢, 1.7
prostatic hypertrophy (BPFD prostatitis, detrusor
hyperrefl exia, urinary frequency, nocturia, urinary
urgency, overactive bl adder, pelvic hypersensitivity,
urethrltls prostatltlts pelyip pai n syndrone,

T Y 1 e .
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injuries (including fractures and sports injuries),
and pain associated with functional bowel disorders

wemh/ozs98 rritabl e bowel syndrone. The met hodsPeEm@EP2006/065523

conpounds of the invention are,useful for preparation
of conmpounds that in turn are usable for treating

pi r ' _— ' i t ' 0
B P By A R E RS A b o o
1G{eml pkisoprapidiol ivenaddey, ivdoiwedlby Ahof vetepoindste 6 malrgain an
' L r ' §
R e 4P e R R R Do SRR 20 KPhnd aged.
Precipitatst €- Boledb- Sisnpiropped-{d88) xy- phehbaym@ pbetyylBoivet acrylonitrile

J hil | i e Di ki
PhEARS PP R0 S RO LD it o and
dsegbini aataedumiavin F0°dj 3t ienlsdsdig) tagoe Bhe g bf k€35-iddve2-isopropyl-4-
the . . Ceular. £ o

FRIRRY A Sy BB Q0o PR A flg i 10
YYNMREIBChS 3 ednhal)6HS, 13 ahul HY,8r85t(heHb6ved, 2H), 6.75 (s, 1H), 6.9

: S f ol i ti d
L3RBT EE 8w BT W Lo hose Ski 1ed i the. art
to nore clearly understand and to practice the present
btep &nt i ofr(5-Todxy2stupubldetcthexephsiaar-pdrimsdihe-Ri4 diagiine
PR AT P 0 B PBR e P TR Yy 250 Raro-sevtonie
(285-¢( 6.64 attd), Zuarsdipe oppbndte (EIND Ky phanaxy Poyrl o DAl @as heated
B B Bl AP RBRRS Sl i vos
Stdefd. Waked Q0210 pyds tHennetdbd xy the meiRoire dicn @tectoah&dtain an internal
ER G T T R e VR e OERG haf a 8 HiSpiarca
kdidetveBMogledted bpfiltatioheWyBid ivith TdferaB0Gmi)abBowaichy ikdyatpanol
8P rB g SR AoHE SHE MEKD@! TSP LD B £01 -(5-iodo-2-

Isepuioblylof niatixdxyr ghenasy)spyir infiielth eal 4-alidin @B 940 pipklt alh pr 204.4-205.9°C;

LN A B E%I((%t ﬁgg,r%&&? WY& AP . 60
rethoxy3phem) ) - et hanone to

2- (1 -hydroxy-|-nmethyl - et hyl)-4-met hoxy- phenol (not
hown in eme_ D). To.the tkrr d solution wa Lfgen.
q 3 _ oM -4A=-MethOXy-phe T Lo <A 1g

A ] A A

suspeénged in 3.5 Kg of THF. The }eactib m xture was

50&HN

ool e nd pl aced under hydrogen .at npsphere at 5
%—é?—dﬂ%ﬁa%&% ﬁ'rma{}@&m?éﬁm{%np lwg@ma%s‘e%a%e whi | e
K&hi&lhﬂé Bf M_S-ﬁ(ktﬁ)—Eﬁﬁ)@téﬁﬂl_ﬂ@B%@kﬁbhirgqx@}—p%ﬂﬁingﬁﬂ—diamine (240
resul tapt mxture was stirre t ent tenperature
edtcbuSliaul <L ghismrereal e tats (404" 1igh ARHEGRS sion of 6N HCI
f)v'h% zlclﬁfeﬂ t@réﬂ'_}ﬁ%ﬁf@!’l??rd@@@oﬂéﬁli)@@ﬂ& AR ﬂh@gl‘u@ﬁ?)/a% ltﬁbé%@ enusEd for two
cal a . e | er cC was rilnsed w C an
S GRS e FEFIeH © S agéﬁéfidatf’éaqplﬁ%@ %ﬂll:'lééi‘YF’E? Cﬁﬁ%%%d by
RS VASHEHe Mvith WeldeEoprb feid],can el i @&kulh oven (50°C, 24 inches
distillation to provide an oil. This oil was dissol yed

Hg) & v Hrotfe (T ssloaz-gpropb Hineheruakenosy up yighidipgs 2.4-diamine

E béﬁd@f—idé@a‘lt?% %Yyiélﬂz hﬂ? et 263teP; lfﬁqmj(-lﬁx/lgo% qu@td, 6H), 3.1
of the solution was concentrated under vacuumto

prollilié.-8a9s.5Hy. 8PS &5, IH3opt oy 1 HU 7t hdky phensRPHas8. ah(s, 1H), 8.6
gth gﬁ@jgcﬁqﬁg to 10.4 kg crude contained product in
he %ulk -but anone solution. 1H nnr (DVBO) delta:
1.14 (d, 6H, J = 6.9 Hz), 3.18 (septet, IH J =6.9
Hz), 3.65 (s, 3H), 6.56, (dd, IH J = 8.6 Hz, 3.1 Hz),
6.67 (d, IH J =3.1 Hz), 6.69 (d, IH 8.6 Hz). Step 2
(2-1sopropyl - 4- met hoxy- phenoxy) -acetonitrile A stirred
slurry of toluene-4- sulfonic acid cyanonethyl ester
(13.0 kg) , potassium carbonate ( 13.0 kg) and
2-i sopropyl - 4- met hoxyphenol (9.57 Kg) in 79.7 kg of 2-
but anone was heated to 55-600C for 4 days, then heated
to relux for 18 hours. The resultant slurry was cool ed

a o o o o o ——r o,
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An approximately 1:1 (by weight) solution of 10.6 kg
of (2-1sopropyl-4-nmethoxy-phenoxy)- acetonitrile in

wo edoaezesIsvas concentrat ed under reduced pressupPEr/BPINO6/065523

the residue was treated with 10,8 kg of
t ert - but oxybi s(di met hyl am no) met hane (Brederick's

B e Pana TeRe. Ehr ROt Tl S ey 45

hours at whi ch point HPLC anal ysis showed essenti aI Iy
EH@II@tceH&;W siag sfegied with cloned rat P2X; or human P2X/3 receptor subunits

%@g%%fggﬁ i*uﬁ?zlispé" ?gﬁi‘ﬂ?@rs gfofeétﬂQTﬂfpﬂ :%E%%‘eﬁg %éigﬂ{k%‘f’e?féésed

ﬁromlth@uj flagkisl, ceptriuFed? aIHizyesus_peQ@ed(ld nug}ﬂzntjnednvm Bt P=|§)x 10° cells/ml.

%h%c?ell% gvgrete’ K uofelt_illﬁt\?(bﬁacgqggl]i_'(zi %64% l]_/pgatfg dtha 3(%5151‘[}50%8@28{ cells/well

e 1ngubat51 overiright i8. 570 COd dt 37°E1 Qn theglag of—ﬂle eZpa@@inkent, cells were
e R LR R Gl it I RSk Syl Bty squcon. 10
ooVl of ERS] £ i Aot .6 nh NirfroBenedideFB)e ikl iwal rétextdin @0 pEtEB and
heated to 120Q0C for 22 hours, at which point HPLC
vty itlse fém\mdntgi’ye &tver 3 AVAR @Wﬁrmd)mmr]s Ager 2 bhour dye loading
2- | sop t hox naxy)
wﬁéﬁiﬂogrﬁt ﬁrgp‘%yiél?ey?e AR %éﬁf(ﬂﬁ%{me% Bith B and iy I/ well FB was
E@@Qegt)h‘gﬁjta 1.31 (d, 6H, J = 6.9 Hz), 3.39 (septet,

J 6.9 Hz), 3.82 (s, 3H), 661(d(br),IH,J:
]Fé@t Zgn%)o%ncﬁ (legsyo(lg%i 1931)1\4,#) 2% ,]_§ mM agtjr s?réfl:{'ly :a%'%feg%ts}g@do’r vehicle
{K]él)e)adae(pﬁ) dabh whltll 25 (-oF4 4§§q;ohftfdn) analio?we@ tblééulhﬁragesfo@ 2D minutes

he m xture was cool ed
@tdloe@riémpﬁw@rreﬁ herplatps pere thn pla@eélrm thqﬂlBR@adla@aﬁeglyér
ﬂ@@re?b%ﬁ@er rﬁEﬁEﬁen’f@% t@&gltéfﬁ()tnhat\ﬁﬁg B arﬁ’l@m@ﬁ&? %lbagﬁ%n?)ywas

distillation. The concentrate was transferred into
Q@ta@e& éorDlOFseccmdd befioee DM (dovall agonisiersveh ickarpstidgrane dho agamist was a

Sy B P A G Eend PR B PR S v
&?%{2))45 [ Eu&hmcb wasaagRtret! Iﬁarnr%%tmml/ﬁ nehwias af | Ledrizt intervals

i sopropyl - 4- et hoxy phenoxy).- 3- phenyl am no-acryl oni tri
pféerlag@lblst@d@glqnso% %aé fldigionoT i 1onomycm (5 uM, final concentration) was

FRHO R AR RRN QX Ml)e E@XPR Y@sﬂ]![alﬁt% t8 eétabli?sh %Q]l Oﬁblhw‘a‘% dRRGRuAD
m xt ure was cool ed Et QAc, then
flaprespener afdlyedomnd vﬁp@dlc (calsluln Llieam@oma@r@se Hrgspaee to the
I

A 8% pTheAHt B MRE R SR B RGP eTRLEN sy messured
find mhdmmng:urwsrgcectawdmlmgsmphommcgreami dPiAérS, andedard P2X

of
%ﬁ%go%q%g&?sgu%ﬁ?asgéﬁestuﬁ,e%né 1enoxy) pyri m di ne- 2, 4-
diamne: mp. 170-171 OC, M5 (M+tH) = 275; 1H nnr
Usink thoftovepragedura: com;wn(id of thelin@ntoBehibitdd acgyigpfor the P2X;

ée%%@&e Lysih e:]angeg%ga())élg?e’ cloEr’p%ﬁné 3. (.5 gl%—géigﬁgoéggéf— m%ﬁl)oxy— phen-

6XY733yrlmldme-=2,‘8der1Hm9 extgbigs! g plCsd ¢f approxirBately)8.0 for Alve P

‘lsé(—:l% oSt ep 4
- %t ‘'odo- 2-i sopropyl - 4- net hoxy- phenoxy) - pwi m di ne-2, 4
-diam ne To a solution of

Bhilethepissenp yihventiorehardepn ghsnbsd Vithyefeiened teghespecdicanm
S B D OO AR L o

glinges maty be mddi an dofmuc;\aiﬁqnutsemajobn sudpstity tqdatfieh@m dhparhiag from the

e BT B 5 B B e e

adept b particular situntionwastesipl, coraposationnslattar pupReshqupesss sep or
whi ch point HPLC anal ysis showed greater than 95%
conver si on of

5- (2-isopropyl - 4- met hoxy- phenoxy) - pyri m di ne- 2, 4- di ami

ne to 5-(5-iodo-2-

|sopropyl 4 nethoxy phenoxy) pyr|n1d|ne 2 4 dlan1ne



The synthetic procedure used in this Exanple is
outlined in Schene D. SCHEMEE Step 1
wQ@z2d0g0msepyl - 4- met hoxy- phenol To a cool ed sol uPCDRPING/065523

| - (2- Hydr oxy- 5- net hoxy- phenyl)dfthanone (10.0 kg) in
79.0 kg of THF was gradual |y added 46.4 kg of 3M

[ t
HEpD G e DB i R g DR ARTE AR Rt lfirions
msntsnderdrte@eavlﬂamrﬂieemopq ditheclaimrappeavdaddiegdio., at whi ch
poi nt HPLC anal ysis showed > 98% conver si on of
| - (2- Hydr oxy-5- net hoxy- phenyl ) - et hanone to
2- (I -hydroxy-1-methyl -ethyl)-4- nethoxy-phenol (not
shown in Schene E). To the stirred solution was added
1. 02 kg of 10% pal | adi um on car bon (50% wat er wet)
suspended in 3.5 kg of THF, and the resultant m xture
was pl aced under a hydrogen atnosphere at 5 psig. To
the cool ed m xture wasgradual | y added concentrated HC
( 19.5 kg) at a rate such that the reaction
tenperature did not exceed 250C. The resultant m xture
was stirred at anmbient tenperature for 18 hours, at
whi ch point HPLC anal ysis showed approxi mately 98%
conversion of 2-(I hydroxy-
| - met hyl - et hyl ) -4-net hoxy- phenol to
2-i sopropyl - 4- net hoxy- phenol . The reaction m xture was
treated with water (44.4 kg), then filtered through a
bed of Celite to renove suspended catal yst. The filter
cake was rinsed with Et OAc and t he conbi ned bi phasic
filtrate was separated. The organi c phase was washed
with water, then concentrated by distillation to
provide an oil. This oil was dissolved in 2-butanone
(20.4 kg) and the crude solution was enpl oyed directly
in the next step. A 161.8 g aliquot of the resultant
solution was concentrated under vacuumto provide 49.5
g of 2-isopropyl-4- nethoxyphenol as an oil
projecting to 10.4 kg crude
2- 1 sopropyl - 4- net hoxy- phenol in the bul k 2-butanone
solution. 1H nnr (DVSO) delta: 1.14 (d, 6H, J = 6.9
Hz), 3.18 (septet, IH J =6.9 Hz), 3.65 (s, 3H)
6.56, (dd, IH J =8.6 Hz, 3.1 Hz), 6.67 (d, IH J =
3.1 Hz), 6.69 (d, IH, 8.6 Hz) Step 2 Tol uene-4-
sul fonic acid 2-isopropyl -4-net hoxy-phenyl ester To a
solution of 180 g of 2-1sopropyl-4-nethoxy-pheno
(1.084 noles) in 2.5 L toluene was added 206.7 g
p-t ol uene sul fonyl chloride (1.084 noles), and the
reaction mxture was stirred vigorously The resultant
m xture was cooled to 1Q0C, and triethylamne (3 nol)
was gradual |y added, keeping the tenperature bel ow
5Q0C. The reaction m xture was aged for 3 hours at
approxi mately 500C and then allowed to cool to RT. An
HPLC sanpl e obtained at this point showed conpl etion
of the reaction. The resultant suspension was filtered
and the filter-cake was washed with 300 nL tol uene.
The collected filtrate was distilled under vacuum
until the pot-tenperature reached 650C, and 1L of
met hanol was added to the m xture. The nethanolic
solution was stirred for 30 mnutes at reflux; then
the m xture was permtted to cool overnight. The white
crystalline solid which separated was col |l ected by
filtration and dried at 500C under vacuumto yield a
total of 332 grams of toluene-4- sulfonic acid
2-i sopropyl - 4- net hoxyphenyl ester, representing an
yield of 95 7% m p.85.1C. Step 3 Tol uene-4- sulfonic
acid 5-iodo-2-isopropyl -4-net hoxy- phenyl ester To a
sol ution of 282 grans of toluene-4- sulfonic acid
2-1i sopropyl - 4- net hoxy- phenyl ester (0.88 Mles) in 900
nL acetic acid was gradually added 111. 5 grams of

I L l o~ A A I T —— a1 R T
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bet ween 600 nlL ethyl acetate and 400 nL water. The
organi ¢ phase was dried over sodiumsulfate, filtered

waea78risppped under vacuum at 650C to gi ve a rBSI/RPMS6/065523

l'i qui d. Hexane (700 mL) was thgp added and the m xture
heated to reflux. The liquid phase was decanted into
another flask and stirred ovyggpight at room
tenperature, during which timme a white solid
precipitated. The solid was isolated by filtration and
Vat methadrfoepreparieg  eompoungl effformula I

5-1 odo- 2-i sopropyl - 4- met hoxy- phenol, representing a
yield of 82% M5 HMhCHs 293, Step 5
(5-Iodo-2-isoprogyl 1- met hoxly#phenoxy) - acetonitrile To
acold (1 00 s N0 g of

5-1 o0do- 2-i sopr opyl t hogy-phenol in 25 nL THF was (D
added 41.3 nlL of NN BeP | Hat a rate such t hat
the internal tenperature did not exceed 60C. To the
resul tant phenoxi de sol ution was added a sol uti on of
7,2 g . of toluene-4- sulfonic acid cyanonethyl ester in
ygme HF, and the reaction m xture was allowed to warm
BRI, ®layd RO eautilin édpten d @niyds: tydrogeimadityhiatiten yl; dlken yil,@adih b dralo;

it bR SR b PRSP AR TRUER RO

hyndroxyalkospi sl ylagk ooty sl kvl dudfo n dnarfisol f@n yyodyah €npust; atteraaryl;

f 970CQ).. The concentrate in n-heptane cool ed
Byl SR GG B Bl hs R RS R £ Ry Bbaratkytoxy:
optyatadly bubvetiged plenoas; -WEEbe m_(ﬁom.g‘i ept(@ih) a10d),d80eANRE),-R’

In th . 9.2 f (5-1.0d0x 2- opy| - 4-
wieck o SReRaiBdedhis PRF L e PENROIR AT agen. iy hvdroxy.
fkoby, 6B, B¢ roklkylor aIRVS@Ikytl@ht @achlR*li8inddpenalehntlyhwrogen or

g]ki% l:)% l{’z 51%:6 &9%)(% E:% g/}th F%Hdtoi]?s g(bgvbgh }dﬁ%}é arg g?%ggémag 'fgl’m a five or
Ax{nterhingled 2An g Sy b Py o141k dee XY e pheokatgrodtoptraigttadiiom O, S
}gfﬁylonitrile To a solution of
8 i'odo- 2- i sopr opy!l - 4- met hoxy- phenoxy) -acetonitril e
&%56agodgmﬂ§gﬁﬁg) in 500 ?1 oL DNFk N

- but oxybi s(di ne am nqg) net hane (167 g, 0.96 no
&Bgﬁiﬂﬁ%ﬁ?o B%Pqﬁéggﬂq¥ﬂﬁ§s heated to 1000C for 4

hours, then cooled to 250C to provide a DMF sol ution

of H.C
3, 3- bi s- di met hyl ani np- 2- ( 5- iNSHo- 2- i sopr opy! - 4- met hoxy-
phenoxy) - propi oRlt \.sol ated). To this 4
sol uti on was added i ne||hydrochl oride (225 g, (d)
1. 7nol ), and the sesyFtamt N e was heated to 1000C
for 11 hours. Afﬁer cooling to 56C, 100 m of

I sopropanol was added, followed by 1L of water, at a
tvath @n tigdin@io i@hgeng o FdrhemRabripeupe batoymellf obO0C. The
{r:kszglp%:c{ll %%Plilrltrlgn (\)I\F asco%?poolu% otf ?or%nclﬁz? d ?rp gce?lg gc(:jld, with iodine mono-
n168dd, aslwdiby@ptioplad ditida tofl sser B E0@X Yhe dnio@nY lod Farffula I, or
-%cryLonitriIe Q@S collected by filtration, washed
() RS HFUPRBIY Affesmulige filtrate was col orl ess, and
dried in a vacuum oven (500C, 24 inches Hg) to give

310 g of 2-(5-iodge - Lsigpr opyl - 4-

nmet hoxy- phenoxy) - 3- phenyl am no-acrylonitrile, 93%
yield: Melting Pain QC,CNLHNWVR (€DA 3) d = 1.3 (d,
|3H), 6.6 (d, 2H), 6.75 (s,

6H), 3.3 (m IH), 3
IH), 6.9 (d, 2H) 2RQ2 v 7.15 (d, IH, 7.3 (t,
tg Step g FDR ﬂ*A ( i (

3
5- (5- 1 odo- 2- i sopr opy! - 4- met hoxy- phenoxy) - pyri ni di ne- 2,
4-di ami ne A solution of

2- (5-1io0do- 2-isopropyl - 4- met hoxy- phenoxy) - 3- phenyl am no
-acrylonitrile (280 g, 0.64 nol), guanidine carbonate
(110 g, 0.61 nol), and 560 mM of DVF was heated to
1200C for 18 hours. After cooling the m xture to 600C
140 M of ethyl acetate was added. Water (1.12 L) was

N a o, e



Hg) to give 232 g of
-(5-i10do-2-isopropyl - 4-nmet hoxy- phenoxy) - pyri m di ne-2, 4
WO doan2ises hydr ochl oride salt, 98 % yi el d: m p. PCT/EP2006/065523
262. 0- 263. 00C; 1HNMR (DWVSO) d 7512 (d, 6H), 3.1 (m
IH), 3.85 (s, 3H), 6.95 (s, IH, 7.25 (s IFD 7.45

i fmidlictstiny o dngsoPan l Vs RidEe et i o

(dreegin tagtirg ascdutmgad@()onﬁ;gmayl ofif@niila el 4 Bolwezrmotlc solvent, with a
r human P2X2/ 3

%&ﬁﬁgﬁggﬁgg%%%%nth %ﬁggggg anlasks 18- 24 hours

bef ore the FLIPR experi nment, ceIIs were rel eased from

2hBierméthad kEclaipe h,tfnrth@rg@mprém treating pep@duihonfiormi ket

mediumat 2.5 x 105 cells/m. The cells were aliquoted

into bl ack-wal | eqy 86-wgll plates at a density of

50, 000 cel | s/ wel | *and |ﬁ%ubated overnight in 5% CO2 at

370C. On the dayrdf the @xp ment, cells were washed

in FLIPR buffer (c3 m ~and nagnesiun}free Hank' s (©)

bal anced salt sol 10 MM HEPES, 2 mM Cad 2, 2.5

nmM pr obeneci d; Fg). HMwel | received 100 Ml FB and

100 m of the fluorescent dye Fluo-3 AM[2 nM fina

GA8@In Ar, A tFerand RERedIs déﬁﬁed @égﬂnng i ncubation at 370C,
the cell's were washed times wWth FB, and a final

75
() Wiy Brefigsickesdeagsnt, fqll@“@é@m aﬁ/@mhneTfeE@W%do%gﬁ?asdme to form the

(sthpetl dvsdoinpu NS at 10 mM and serial ly diluted vv| t h
FB). or vehicle were added to each wel|l (25 n

of
DI RiPSHY aBiNgic apiveiterith & bagyPistlimed yigtn o gth g @é,bafpd by an
AIARRR (ATRAALY 6 a cTAEdIRE BAIE S0 YREENE REM pBLAE 8FfotRutahe
FLI PR and a baseline fluorescence measurenent
éex0|tat|on at. 488 nm and em ssion at 510-570 nm was
bthei e ot 6f claim Ldrghercopurbing tipatipg a spmpernd aifsrnetah
or vehicle addition. The agonist was a 2X solution of
a, b- meATP pr oduciHig_a ¢mnal concentration of 1 mMV
(P2X3) or 5 nmM (PﬁXZ 3) FI uorescence was neasured

for an additionaR Des. Gt 1 second intervals
_ ~EKnal addi ti on of ionomycin (h)

after agoni st addit

(5 MM final concemtrs made to each wel |l of
the FLIPR test plate to est sh cell viability and
maxi mum f | uor escence of dye- bound cytosolic cal cium

Peak fl uorescencg in response to the addition of

ahereiredrB (K indife 2apaelsiecthdeBr esence of test

GANROMARE In cWBSoeHE 85 Fr BiCkha B6mb btk Pbt foRHu W, Ves
generat ed usi ng nonlinear regression. PPADS, a

itandard P ant agoni st, was used as a positive

ohEGIBpOU ﬁ@“?ﬁ%gabove procedure, conpounds of the

i nvention exhibited activity for the P2X3 receptor.

Usi ng the above agsay,cthe conpound

5- (5-i odo- 2- i sopr opyT - 4- netﬁﬁky phenoxy) -

pyri m di ne- 2, 4- dRQmA i bt ed a pl Cso of

apprOX|nater 8.0 1 receptor. While the (d)
present inventi op:Afrxagsdeen ibed with reference to
the specific enbodi nents thereof, 2it should be

understood by those skilled in the art that various

gpggmgﬁagayagcﬂﬁge and equi val ents maybe substituted
t hout gepartlng fromthe true spirit and scope of

Rh@ i2AY En e1Brindensn dendiveis: Sydrogainrlib diendatlkynd amigoyelo;

HEBEH% h&loﬁﬁﬁ?&ﬂq@xypﬁ{rdrbﬁy Ihaloakbok @itk &hyd RS Bk 18Ik oxyalkyl;
OSI tion of nat rocess, gr ocess st ep or st eps,
¥

hxﬁrm@ﬂwye@élfwbﬂ@gfmﬂfﬂsaﬁe%le@ uliny; h‘é/aa?e%réfhﬂieteroaryl
ha&%eydlﬁnhet&lolcyo%mﬁjeo;Jyoszhyfdxwelt&aﬁy@&? a&mﬁageﬁe&fbabﬁkyloxy,

in the scope of the clains a .
RIS ALl s O AR L RO
wherein: Rl, R2 and R3 each i ndependently is:
hydr ogen; al kyl; al kenyl; al kynyl, am no; hal o; am do;
hal oal kyl ; al koxy; hydroxy; hal oal koxy; nitro;
hydr oxyal kyl ; al koxyal kyl; hydroxyal koxy;

N




foll owed by optional addition of water, to formthe
conpound of formula |, or (c) treating a conpound of

wo ooomobses (I )wi th a guani di ne reagent, to forpet/EB2006/065523
conmpound of forrmula I, or (d)_g@ptacting a solution of
a conpound of forrmula r in a polar aprotic solvent,

| el I onformt n r

LS o R LR 01T 16 R R Ao Bl Ml Phydrony.
tlkesy, amgna hydropgaikd oo filkboyatiyl,and eathelk sl mdapgndeatly Rirogen or

‘ ) Coi ()i A

AR SRR o lEh o B oMo Y sl PSR ffa form a five o

gu-aminabared ring tfap ppiidiedly croripdes ede of twaoheteroatodys selectedh Yrom O, S

%p ﬁ,polar aprotic solvent, with
-%ufoxybis(dinethylanino)nethane, foll oned by an

pruvidedehsattten B o Riec lpyregeguBhisdonmetmixy., to form

t he conpound of formula d. 3. The nmethod of claiml1,

further conprising treating a conmpound of formula h

wherein Ar, Rl, R2 and R3 are as defined herein, wth

a guani dine reagent, to formthe conpound of fornula

d. 4. A conpound of fornmula d or a salt thereof,

wherein: Rl, R2 and R3 each independently is:

hydr ogen; al kyl; al kenyl; al kynyl, am no; hal o; am do;
hal oal kyl ; al koxy; hydroxy; hal oal koxy; nitro;

hydr oxyal kyl ; al koxyal kyl ; hydroxyal koxy;

al kynyl al koxy; al kyl sul fonyl; arylsul fonyl; cyano;

aryl; heteroaryl; heterocyclyl; heterocyclyl al koxy;

aryl oxy; heteroaryl oxy; aral kyl oxy; heteroaral kyl oxy;
optionally substituted phenoxy; -(CH 2)m(Z) n-(CO-R

f or -(CH2)m(Z) n-SO2-(NRg)n-Rfwhere mand n each

i ndependently is O or 1, Zis Oor NRg, Rf is

hydr ogen, al kyl, hydroxy, al koxy, am no, hydroxyal kyl

or al koxyal kyl, and each Rg is independently hydrogen

or alkyl; or R2 and R3 together with the atons to

whi ch they are attached may forma five or

si x-nmenbered ring that optionally includes one or two

het eroat ons selected fromO S and N, provided that

when Rl and R3 are hydrogen, R2 is not nethoxy.



