WD 2007/ 025898 PCT/ EP2006/ 065523 PROCESS FOR

~SYNTHESI S OF ARYLOXYDI AM NOPYRI M DI NES Thi s i nventi on

pertains to a process for the preparation of

conmpounds which are e.g. wuseful for treat f
WIS associ ated with P2X purinergic re%gg{Eg?OQ?IOGSSB

10

15

and nore particularly to a process for the
preparation of P2X3 and/or P2Xy3 antagonists for
treatment of genitourinary, gastrointestinal,
respiratory, and pain-related di seases, 5 conditions
and di sorders. The urinary bl adder is responsible for
two i mportant physiological functions: urine storage
and urpREGCESHHOR SENTHRSIS OF ATEEEKY DUV INGP YRIMIIDENAS
steps:” (1) the bladder fills progressively until the
tension inits walls rises above a threshold |evel;
Hriding@itioa pasainoigs proedd fexthe padphaton piecomiponuds whiidare e.g.
§s§l '[1 fof tre&i ekt c?f dﬁsféésks KIRIk RSl EQhAt e r@éeptdri afdnSre

east causes a consci ous “desi
Iﬂﬁnlwéatr&f to APTIsB é(ﬁ %efeharétﬂqzi!rq TP Erandéyr Py el%qmsts for
@ehkRBIGE GenitSDimaY, sa@FdintE@ihhiSespitatorg ARd phifiGelaRd diseases,

Ibite di at ed by centers in the cerebra
%H-F@RSE%“B%¥§§% Purines, acting via extracellular

puri noreceptors, have been inplicated as having a
Ve iratayy blafdepih yesparisidg foatwainpopantipblyie)pged! funstiess; urine
&(ﬁgpge aélﬁglmé Eﬁﬁ&lrﬁ%ﬁlﬁg’ %ro@éés’ QWQE'&‘ twg%ﬁrm %&)‘}1@5 thl:%la%@gf s

xtent, adenosine, can stimnulate
rreFssyly watlie EAgpR gsits yalis tipsiabgye i thresholse sl gad () amgrvous
RN, S48 Nkt EH R AFIEx, 08U SIS CinYptREIhY B1:d HE T AT G faiRT least
receFtors hQ%e been. c|l assi fi gplnto g g@t
S P EsCops et Dingte” Rseueh (ieisREEER TGRS ™ 2B AvieAgmc
dpasi srofeflox litwan laBo bsinhibitdi pemedistah byleeoterain the cerebral cortex or
nmechani sms, and phar macol ogi cal characteri zati on.
W%e P2Y- puri noreceptors are G protein coupled 20

receptors, while the P2X-purinoreceptors_are a famly
Rrnas PCtpar i I ace Bl BHAIOREEROTS, IRYE Pese ﬁl@PhcaFf‘é‘@é hivitas? hriety

& hpﬁdlbgl@awhﬂfpauﬁﬁ i¢BEAR! GBS Buifs®ck1098) maobeﬁrncs 28 195
ete onultlners To date cDNAs

Q@nonult

TR g st e s e BB 0 TR B e B O
ﬂeﬁﬂdmg:in ﬁlgenss pain A0dB pEinioanced Grepdasy in serR@0y hierve 2}Zhar g2 XBP
P2X4:

TPERLpt oarvg g@?ﬁkg’%ﬁ%yi Q"@ %Zﬁgjﬁ% %16{1 @,e%fg%ﬁg{d ngXCh en et
Iairmo(ezeg@)s ithebasisT okeBlapSrugBire, tapsgustiont menhamémsgsgl

e B e e s e

wm%#arheﬁaﬁwwowmée feRBreic B sesed qager pagpels.
et Eors hrﬁparﬁ&ﬂﬂ m&bdt a(’cﬁ@‘ld)ﬁdn&k‘ & ®momultimers or

s mele Posts PiscEEr o ?f’éhegepﬁog SLEER g e
mclﬂdin g-esidtidin Mer20edepiz§ 38, ; PCX/; E @BEL;OBEQZ%&d R2X7; and three
heteromeric receptors P2Xp3, P2Xys6, P2Xys (See, e.g., Chen et al. (1995) Nature 377:428-
431; Lewis et al. (1995) Nature 377:432-435; and Burnstock (1997) Neurophamacol.
36:1127-1139). The structure and chromesomal mapping of mouse genomic P2X;5
receptor subunit has also been described (Souslova et al. (1997) Gene 195:101-111). In

vitro, co-expression of P2X, and P2X3 receptor subunits is necessary to produce ATP-
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gated currents with the properties seen in sone
sensory neurons (Lewis et al. (1995) Nature
377:432-435). P2X receptor subunits are found on
afferents in rodent and human bl adder urotheliu

WOOEERst s suggesting that ATP maybe rel egg@@r;qngfpﬁsszs

epithelial endothelial cells>f the 5 urinary
bl adder or other hollow organs as a result of
ghitst endeh o with Bug propartiks seandi 99mg sensgranorpnsl@4vis 8l J4P5)

%grfgaﬁgr%g yet al. (1997) J. Physiol. 505:503-511).
rel ease in this manner nay serve a role in

SBvetad b T SRR e R P .
Dhtapkibta sighissiing thaay@Pmagbe a:uease@feﬁgapuhawcm dtttllt:hal cells of the
84 85}?1 %gogﬁeﬁt}lereh PZ%(S)rg,ea%g stao res%ltho?ﬁﬁtegﬁgrp(ﬁl%%cgﬂﬂﬁ) P

ons I Ng sensor
parany 1B oind Fee et Fic (1987, Birio 205 HBUHIahATP released

ﬁﬂlﬂg Qfhnfide dﬁ’i se&ég?&l iflonvelingPRBFTRER to sty hédiod Sibated in

hese stu s indicate that = purinergic _recCeptors
pibggithglizl §PRPPIENES ¢-Br %Ihtquﬁl@@ﬁldwgfﬁ@fﬁpg@. QHsighpng al. (1999)

Bltegdesszanskof. hﬁte P2XQEdeh Rt HaSe Bden Rick ac&:ﬂﬁrﬁb& oBhé€urons,
potentially use in the treatnent of

bl
Brughasnsod Pt PRIt é‘?%?eﬂd?fé‘?e%&dz?ﬂ%?l neurons
gzcmd i bd 2059981 Br. R&&ﬁnﬁaceu |1:efe7me78a} Sthestggls isliate thite

endo en
RupETE rRLoReBe P R snl ol fon ERGPA BhghEpRREE aya o
Rhdwla@calf szzsxnw&wqusﬂm)tmﬂm SEful imde edmaet qf\b@ﬁd@ iisgfders
%%1%? d&@&r&ﬁ&ﬁm&anm ion nerve termnals
I'n tﬁe cor

Spl nal has been shown to stinulate

rel ease of glutanmate, _.a key neuro %@ m t.ter. i nvol ved
Resenigtdencs g SRESE Ty Hials A §0d Qe Ot R0 BEFFIRTEC IRER(pAedn noci-
&gﬁv&é 153 1r(111&97()1)'uda|%23§3(IBQﬁ)aﬁIbearﬂa@cdial\Z&lmeﬁM) ATP-

%% %tg Iag[fvag?n De | cep otr%(\é/n?d %“8 §artg%5é 1}§rvé %%}?_%aﬁ 4 e spinal

ttceﬂ aaded fhogmtd amagla‘@ rledsé of ghetymate rskely e otrgnspiter ipyplved in
264de t%}e slfégaﬁ@%uaaﬂg NdeDERAAL, Mﬁ@ﬁ@ ﬂ? g3 Eﬁ@%@t PE%, rBptors

nOCI eénsory nerve end I Ngs.
leaym b@@tléqnttlﬁwi oThneGREP HYRAFBEING i BF 199l aula;GCOOk et al,, Nature

t PPk d18EeATRn Uimbda Ol thildlida8te) aﬂaa e
3ﬁ§0§%g@(bj%nﬁ 1J Pharnrlracolg%g 5%@577 %1557 4

Eyatingt a&mdé?rsf’%%%zv@ow‘% ERCRIAGVA TOGCEREVE BF@éé%r83 frpings.
'ﬂﬁb FRbnsMRehe bwsth (Y i @SE@A ofipdin By Atdaderniyiyimyplied ATP in the human

T CdeRel0manch (PRBIRCOh (3805 6181635, (b0 bonits nave

]’d&“ @H‘WO'U@ aﬂﬂgasmelphnmal madids (ﬂJraaBsemanthStartko,rI%ﬂuofyn P2X
%Ia‘lc eg(fegerg grrcﬁ 5‘1@56"6#?’6 (?%9&1)) g‘gk%ﬁﬁé&@ %%r s that P2X,

earcC ers ave S recept S are
8xid123s seednvoltver immecicsplio and gt medulatoe of PBK Ex8RIArsAFe

%ﬂdt&ﬁl{%ﬁ L§¥ﬁ|a§ada§},eél&f| amed col on than in normal col on
Yiangou et al, Neuro- gastroenterol Mt (2001)

O b B SRR 515 B R o, e
exptasat uthinkdr lgeR $sinflem édicdidretham inestrinabsolar(diangou et al, Neuro-
gi;a@‘érgein?érgmot (2001) 13:365-69). Other researchers have implicated the P2X;
receptor in detection of distension or intraluminal pressure in the 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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of reflex contractions (Bian et al., J Physiol (2003)
551. 1: 309-22), and have linked this to colitis (Wnn
et al., AmJ Physiol Gastrointest Laver Physi ol

(2004) 287:&47-57); Inge -3- Brouns et al. (AmJ
Respir Cell Ml Biol (2000) 23:52-61) found that P2X3
receptors are expressed in pylnonary neuroepithelial
bodi es (NEBs), inplicating the receptor in pain

BEARS B 5 AR Rebhit &1 MbNGlol (MU0 25.8L6NEbdhd tRAIPOKSrd@N6Ls are
I nmplicated P2 and P2X3 recgg} rs ,|n,g02tgetecthn )

PRPIEseAdr AP NEBSU R H o PNt imaliseiaie SsEpyor 1 pain
&3 safidsioh 3 #2 1ik) MoSe rER@ING, dtlser Sl fnaliiagkd P2 nae ¢2Koteceptors

met hods of .makj ng co ds that..are ef ' .
oo s Py o W hpas & i RGeSk E B
P2X2/ 3 receptors. The disclosure provides a method
There prepadingiga aced dorpoetheldsoff nfalsingueapqundsdat apgfaqiyompdula-

. - o ¥ t R2 and R3
gg%ﬁw?ggg%@ﬂg%ﬁ$ﬁgﬁfg@4%@ rd%gﬁgﬂg%aiﬁ%Jalkenyl;
al kynyl, am no; halo; am do; hal oal kyl; allcoxy:
Fheidisdlysurhptovixiek e xyethaed for prephsieg »sg@piipd.of formula 1
al koxyal kyl ; -hydroxyal koxy; al kynyl al koxy;
al kyl sul fonyl ; anyd.suCHpnyji cyano; aryl; heteroaryl;
het erocycl yl ; | koxy; aryl oxy;
het er oar yl oxy; t er oar al kyl oxy;
optionally substj ﬁg nak%g{-(C}Q)n1(Z)"-(CI»-Rf
or -(CH2)m (2) oRSRY(NRD, ®1 1¥:where” m and n each
i ndependently is 0 dr 1, Zis Oor NRg, Rf is (D
‘hydr ogen, al kyl, hydroxy, al koxy, am no,
hydr.oxyal kyl or al koxyal kyl, and each Rl is
Vhd&Pendent |y hydrogen or alkyl; or R2 and R3
ROB24ricR’ eadht ihddpledeatlp ivshdoo gehi adkyl; ebrenylalken diantineiddlo;

f il | X1 SRR e 6% j Iy

Rty G LS Blaco BT AR ISkl S) ulBh g
R etk oy: alksayitons dlkylsrfanys prvisuliqual cyneapivhgetgroaryl
I%NszWi ﬁﬁhaéro_ﬁy%[ Ry AriS; KoMyl xy; Qralicytohly; histeFRardR3/1dMy;

Yyop @}Y@Psgi?qt%doﬂ{eggg; 5 &I{zi??f)g—t (COS R tf)ro-r(&{g) 2—?2)(';9 e R
where m and n each independently is 0 or 1, Zis O or NR?, Ris hydrogen, alkyl, hydroxy,
alkoxy, amino, hydroxyalkyl or alkoxyalkyl, and each R® is independently hydrogen or
alkyl; or R and R’ to gether with the atoms to which they are attached may form a five or
six-membered ring that optionally includes one or two heteroatoms selected from O, S
and N:

the method comprising:

(a) treating a compound of formula d

H,C.__-CH, NH,
1
R Oﬁ\!\ @
et
R R® N7 TNH,

with an iodination reagent, to form the compound of formula |, or
(b) contacting a solution of a compound of formula d in acetic acid, with iodine mono-

chloride, followed by optional addition of water, to form the compound of formula I, or

(c) treating a compound of formula r
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(b) contacting a solution of a conpound of fornula d
in acetic acid, with iodine nono- 25 chloride,

foll owed by optional addition of water, to formthe
compound of formula 1, or (cG)4ireating a conmpound of
formular -4- HBCCH3 RLOCNRZ I RE NAr U | Hwth
a guani di ne reag , to,formthe conpound of formula
I, or (d) contacti*ngya sol ution of a conmpound of
formula r in a pglarlapr@ti gpolvent, with a

guani dine salt, to t conpound of fornmula I. 5

In a first aspect, e i pmevided a nethod for ()
preparing a conpBundyof RorMila | H 3 C CH3 NHZ i
RZ R3 N NHZ wherein] R1, and R3 each

i ndependently is: hydrogen; alkyl; alkenyl; alkynyl,
%}%no; hal o; am do; hal oal kyl; al koxy; hydroxy;
B &P RYPe r4fgeRipto tescgrannopind of facoaleal, ky| ;10
ds v : kyl sul fonyl : . .
R o8 or S YO b P b bt syt with
Frapidingsplt] tplfaimk theycommoyhd rfforineladr oar yl oxy;
ar al kyl oxy; heteroaral kyl oxy; optionally substituted

ot ( y or -(CH2)m
e T A b i P R b Fivmeperadfomgata |
is Oor 1, Zis gQor NRg, Rf is hydrogen, alkyl,
hydr oxy, al koxy, 0, *hydwnmxyal kyl or al koxyal kyl,
and each Rg is igidependgnt!ly 15 hydrogen or al kyl;
the method conpri s (a)yy tTkating a conpound of - @
formula p H3C CH3 C}f\l R(p) wth
Brederick's readent ] t oRf orth arN&nmi nal conpound q

wherein:

Rl, R? and R® each independently is: hydrogen; alkyl; alkenyl; alkynyl, amino; halo;
amido; haloalkyl; alkoxy; hydroxy; haloalkoxy; nitro; hydroxyalkyl; alkoxyalkyl:
hydroxyalkoxy; alkynylaikoxy; alkylsulfonyl; arylsulfonyl; cyano; aryl; heteroarylé
heterocyclyl; heterocyclylalkoxy; aryloxy; heteroaryloxy; aralkyloxy: heteroaralkyloxy;
optionally substituted phenoxy; -(CHy)n-(Z)a~(CO)-R o (CH,)p~(Z)y-SO2-(NRE), R
where m and n each independently is 0 or 1, Z is O or NRE, R is hydrogen, alkyl,
hydroxy, alkoxy, amino, hydroxyalkyl or alkoxyalkyl, and each R® is independently
hydrogen or alkyl;

the method comprising:

(a) treating a compound of formula p

H,C._CH,
R! 0
, M
R R CN
|
B ()

with Brederick’s reagent, to form an aminal compound gl



-4da- HBCCHRANR R O: RA N Rz/ R3CNR(4l) (b)
reacting conmpound g-1 with an aniline reagent to
yield aniline enanm ne conpound r H3C CH3 R OYCN 5 R2
Rs \N~Al (r) | H(c) treatlng a conmpound of formula
r wth a guanidi ne reagent, otf2tontacting a solution
of a conpound of formula r in a polar aprotic

solvent, with a guanidine salt, to formthe conpound
of formula I. In one enbodlnent the present
di scl osure provides st-tbad r/Rhe preparatlon of a
10 conpound of fornul.a I ~ (1) HARNH2
t he net hod conpri si nNgs 2 eBrrpound of formula
d HCCH3 NHz RON ' RINNHZ 15 with an
I odi nation reagent, g2 1 Bn’pound of formidd
I, wherein: -4b- R, R2? and R3 each independently
i s: hydrogen; al kyl; alkenyl; al kynyl, am no; hal o;
am do; hal oal kyl ; al koxy; hydroxy; hal oal koxy; nitro;
dr oxyal kyl Ikox al kyl . hydroxyal koxy;
dgi/ ?ﬂﬁ/ ogﬁgwng %sﬂﬁ‘l aiin reageny fosielf aniline eoymine:compound r
aryl; heteroaryl; H,C
5 KE[ \[ _Ar ®
(¢) treating a2 compound of formula r
with a guanidine reagent, or contacting a solution of a compound of formula r in a polar

aprotic solvent, with a guanidine salt, to form the compound of formula .

In one embodiment the present disclosure provides a method for the preparation of a

10 compound of formula I

@

the method comprising:

treating a compound of formula d
(d

15 with an iodination reagent, to form the compound of formula [,

wherein:
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het erocycl yl ; heterocyclyl al koxy; aryl oxy;

het er oaryl oxy; aral kyl oxy; heteroaral kyl oxy; 5
optionally substituted phenoxy; -(CH2)m (Z2)n (CO - Rf
or -(CH2)m (Z)n SQZ-(NR9)n Rf where mand n each

i ndependently is O or 1, Zis @ or NR9, Rf is

hydr ogen, al kyl, hydroxy ﬂ am no,

hydr oxyal kyl or al koxyal kyl, and each R9 is

Pdggp%gﬂ?m l% r’ll&)lﬁliggﬂélg’%?ﬁég[ WQ%%‘L] a&?ﬂ;yﬁéflgln glﬂ(?éﬂh@umo halo;
amwot BalGAIRY I hkBx P hydfxy: FRPRRGSA nfti:c@%ﬁyﬂ%%& P '61?(9 %l

Iudes one or two heferoat ons
oxyalkoxy; atkensdelkeed afesublenyls elfyiﬂulfbuyl myﬁmgrayll hé\teroaryl

t th
l‘gzt%( 39%83%'.1%%%%2@1%13@{8%( oirgﬁ%% he?er gszgrraﬁ(g{pé : heteroaralkyloxy,
ersiopallnsibstitugad pimymbe (lﬁ@i),hH(Z)ﬂS[CO)IRf@i‘ NETH AL-65), 190, (RRe), R

ur.e e, di scl osyr e, ovi de
\Qﬁ‘ér@%ﬂ& r} %%cglz{uﬁjerp nq!leﬁl 151'{) Blh ,y; éqi or R rlﬁ h@dlpng Ialkyl hydroxy,
a:l]a&m; dino, bydrbendkylroe dlk_@k?eﬂk%ihﬁdﬁ%ﬁﬁs'é ﬁ‘xd&}%n'déxﬂ Iyaﬁa%rogen or

e solvent waste

Hernﬁoﬁﬂiﬁm} qgredu0|n :
T withdhe ¢ %Si@whw&uﬂng are ratt@haé Bmylfmm a five or
st RId iR thbptibRalERded R &Q&g h]eteMa? L %EGC? %gféom 0.S

cl aims, have the definitions given

aReNed that as used in the specification and the
appended clains, the singular fornms "a", "an," and
"the" include 10 plural referents unless the context
clearly dictates otherwi se. "Agonist"” refers to a
conmpound t hat enhances the activity of another
conmpound or receptor site. "Alkyl" neans the
nonoval ent |inear or branched saturated hydrocarbon
noi ety, con- sisting solely of carbon and hydrogen
atons, having fromone to twelve carbon atonms. 15
"Lower alkyl" refers to an al kyl group of one to six
carbon atons, i.e. O-C6al kyl. Exanples of alkyl
groups include, but are not limted to, nethyl,
ethyl, propyl, isopropyl, isobutyl, sec-butyl,
tert-butyl, pentyl, n-hexyl, octyl, dodecyl, and the
l'i ke. "Alkenyl" neans a |inear nonoval ent hydrocarbon
radical of two to six carbon atons or a branched
nonoval ent hydrocarbon radical of three to six carbon
atonms, containing at 20 | east one double bond, e.g.,
et henyl , propenyl, and the like. "Al kynyl" nmeans a

| i near nonoval ent hydrocarbon radical of two to six
carbon atons or a branched nonoval ent hydrocarbon
radical of three to six carbon atons, containing at

| east one triple bond, e.g., ethenyl, propynyl, and
the like. "Al kylene" neans a |inear saturated

di val ent hydrocarbon radi cal of one to six carbon
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25 atons or a branched saturated dival ent hydrocarbon
radi cal of three to six carbon atons, e.g.
net hyl ene, ethyl ene, 2, 2-dinethylethyl ene, propyl ene,
2-nethy|propy|ene, butyl ene, pentylene, and the
l'i ke. "Al koxy" means a nmoiety of the fornmula -OR
wherein Ris an alkyl noiety as defined herein.
Exanpl es of al koxy noi eties |nclude but are not
|T'h€1rﬁe%§)dtrﬁa HRLRAN Yor SERB¥Yon ofHni @lﬂIsQEeﬁ)&Ve ef@Rgive hdulators
l'i ke. 07/025898 P | EP200610 5523 -6
oﬁﬂw&%m«} P2Xppenseptarsndilen Jiselpsed e ¢ommmaunds that oag be useful as
or e iRadis ufl K¥ho (ﬁf # élo gbkyl ene as defined
erein. enplary a oxya P groups include, by way
of exanple, 2- methoxyethyl, 3-nmethoxypropyl,
Thcrétsnly:lsurﬁ ngtrhovdet h;dﬂ;odlreﬁlzﬂmmwdxglem )‘eq@rnm figw reaction

P E SR Bk b G TR R R R RN B P v waste

stRanR', where R is oxo and R' is al kyl as deflned

RIS e et W RS B TR i i B P e

iiestiand clilnsyhsd Heatefihisibkydivantalvs. dt mdt &¢ yoted thiah@s used in

fth%rspgtﬁ;atlon adlglfg:e apper\{\@ﬁ%f?alu%@ i ufgu k k&" “0®and 18 Rinclude

erefn
‘bltrdd yéfenan by onln@ahscoateprbﬂ@w d@ﬁatﬁ%herf‘ﬁmml a -NR-R
wherein R is hyrdogen or alkyl and R is alkyl as

d8§dnne treREY 16 b Romp S 0K NiSHkh Aes 1hE aAFitRofMb@tycopdube or
formula -NR-OR wherein Ris hydrogen or aIkyI and R

FEeRIPLSHF- as defined herein. 15 "Al kylsul fanyl" means
a noiety of the fornmula -SR wherein Ris alkyl as
talki/ln edaisgheinnnovalcAntineeabidyhtichrd satgatgd hydsegarbor-tRoviety, con-

ﬁ%ﬁa é%l)lgly pg\crﬁrﬁorpﬁgqgﬁﬁf%%réﬁ 512 lﬁilviﬁg kr%ﬂleon%ﬁo g@cﬁw’e Qﬁ%on atoms.

s am nonet h y ).
dervieo alkHy referg oz aﬁ@bgr@pg/ pf one.to gixcaben YRS e drdCalil

Eka!tf)lﬁ)tlespﬁ ?]k%l@(ﬁ@ys RLRE Yo uR bre T luR@ad K)Yineth@ﬁbthﬁepmpyl isopropyl,
supstitute

pr o
R SR Ry PO O Gy o ey e TR
respectively. 20 "Al kyl am noal kyl " |ncludes
Trdkdmyl" a@m&yﬁlpnmmy]hmmmydical of two to six carbon atoms or a

E%t‘&?ék ﬁ'{ﬂnﬂ%@én? Iﬂi&mgarl T d.g:gf AR six@0boh Bonls! &)ﬁtamlng at

am noa es dlneth% | 'am nomet hyl
mmemm@quahhqoémgﬂetheayln@pnwémlﬁ61@:1 Pyl ,
N- net hyl - N- et hyl am noet hyl , and the I|ke

p&mnsm alekalineRta 5o alegt Wpocaman%mMeﬁt@b 8o §R carSon atoms or a
ranc 2d ?nr(])glmlr?alén% h? i(()Xarl?on ra ald o%ftﬂrgeetg) smrgzgrrb(e)n gtoms containing at

least one triple bond, e.g., ethynyl, propynyl, and the ike.

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

atoms or a branched saturated divalent hydrocarbon radical of three to six carbon atoms,
e.g., methylene, ethylene, 2,2-dimethylethylene, propylene, 2-methylpropylene, butylene,
pentylene, and the like.

“Alkoxy” means a moiety of the formula —OR, wherein R is an alkyl moiety as defined
herein. Examples of alkoxy moieties include, but are not limited to, methoxy, ethoxy,
isopropoxy, and the like.



25 "Al kyl sul fonyl am do" nmeans a noiety of the formula
-NR SO02-R wherein Ris alkyl and R is hydrogen or

al kyl . " Am nocar bonyl oxyal kyl " or "carbanyl al kyl "
nmeans a group of the formula -RROC(O- NR R

' wherein
WRHWYIFRy| ene and R, R’ each i ndependent | y PEL/EP2006/065523
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15

25

hydr ogen or al kyl as defined 6-herein. WO 2007/ 025898
PCTI EP2006/ 065523 -7 "Al kynyl al koxy" means a group.
STkeptyelksT e m@RoRhofpreNad R-R-Rs whiey Realkabradit i

Ak AL adh el GlieMe ExBRpIGy Mkox RGN Shch deShPiSy dfRxanple, 2-
conpound_ that di m ni shes or pre ent% he,_ action of
maBeReEthyl SaRghemaray: | @bydrm dhopethgl, A e Eety)-3-meth-
S5REbpRE Rl N (1-BletlosydiolcPaRatspopylt he formul a Ar- NH2
wherein Ar is aryl or heteroaryl as defined herein.
‘!%Bhéahﬂ)% ﬁ ETI%%I.I?S a%&@%%@ﬁ%%ﬁ nﬂﬁﬁ bR’gﬁx L n @R %ﬁ)x@gﬁjd R” is alkyl as
he eroar§ am nes denera ﬁy wherei'n the nitrogen

defiopd béreinhe ami no group is bound to an aromatic

carbon atom Preferred anilines are am nophenyl
CORPAUBES" meaB h oy of fRY fd@uBPR>-®1akhere RUDSIO,t atideRl” iaslkyl
d%%hge herein. 10 "Aryl" nmeans a nonoval ent cyclic
%SRS ™ dr ocar bon noi ety consi sting of a nono-,

bi - or tricyclic aromatic ring. The aryl group can be
GakylsyHahylaiky otsens aroeiety of thederiwe® -Rid¥ eviiere wherapl s glkylene,
RY 1526Y)- 1fPREYI M hitekibGenerfit are not linmited to,
optionally substituted phenyl, naphthyl,

SGPaRYP oy Ry e ety PRBCANT Blatrn gk and K

Raikpiod dpfired ykreindi phenyl sul fidyl, di phenyl sul fonyl, 15
di phenyl i sopropyl i denyl, benzodi oxanyl, benzofuranyl,

‘%E&ggﬁﬂéyﬁﬂmis atﬂgd'lgtg BYtha Rt la RROBRXPEdr &Y Riis hydrogen or alkyl
benzoxazi nonyl, benzopi peradi nyl, benzopi perazinyl,

B3 bl o 4%¥mc,fﬂn-benzormr phol i nyl ,

met hyl enedi oxyphenyl, ethyl enedi oxyphenyl, and the

T Allksgsulfhrn 1 richind @ mofdy éfithd foymbiad SR gherain &is digyliay difineé Berein.
thereof. "Arylalkyl" and "Aral kyl", which maybe used

ALELARANAEA0L brouBBRIK bR R arfifRlnd'R ¥ foyich ol Resthl
an alkylene %I.u and Rb is an aryl group as defined
hrseini pAminogkyl” ipplaAss agtirRgmethyripino@lyl plegaipppropyl, 2-
RRBY BN ¢ thStike3 THE hALRAN 61 of “a2riiBAIRN G HWh bstiaeh once or
Rk i
'&]Kﬂ%ﬁﬁ?al@ﬂ'%&d&s@eﬂiﬂdmiﬁ@meﬁ@]ﬁ hlﬁ&igﬂfahﬁnﬁithyl, nizthylaminopropyl,
N su nyl. . ns. roup of the. f.or

et RS SRl gt U Ay,

dimethylaminoethyl, dimethylaminopropyl, N-methyl-N-ethylaminoethyl, and the like.

"Aminoalkoxy" means a group -OR-R’ wherein R’ is amino and R is alkylene as defined

herein.

" Alkylsulfonylamido" means a moiety of the formula -NR'SO,-R wherein R is alkyl and R’
is hydrogen or alkyl.

"Aminocarbonyloxyalkyl” or "carbamylalkyl” means a group of the formula -R-O-C(O)-
NR'R" wherein R is alkylene and R', R" each independently is hydrogen or alkyl as defined

herein.
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"Aryl oxy" means a group of the fornula -O-R wherein R
is aryl as defined herein. "Aralkyl oxy" neans a
group of the fornula -OR R V\,herein R is al kyl ene
and Ris aryl as defined herein. "Brederick's

WO ¥HYRHE® as used herein neans al koxyoxybi sPCT’EP2°°6’065523

(di al kyl am no) met hane 30 wher®in the "al kyl" noieties
are any |ower alkyl and the al koxy noiety is any
I/gkyrylabiioky/|mean Py growp albfhy formBlee PeRiRE Rhereindbig alyleng and R is
;ﬂ@#,} | QAR siGEdget hyl am no) met hane. WO 2007/ 025898
P EP2006/ 065523 8 "Cyanoal kyl " " means a noiety of
L formnu e Iene as defi
FageRioftres peompat T dimisiee: oS oS oraitng
eoniforuad al extptaaditer at ed car bocyclic noi ety consi sting
of nmono- or bicyclic rings. Cycloal kyl can

}Q{A)J!uf?:n A Lls¥d P&elﬁ 9&@1‘5 kd Wnfifbulil bPH@RSERMa AYONE, wherein Ar is aryl or
stituents, wherei n each substit uent S

heterepatsdatineg hﬁgﬁeﬂ o#piling] thyys encampessgs bofhgry amines and heteroaryl
Jilﬁﬁl@ﬁlehb’ﬂally WHEreiA the iTRA&Alakonh 8fihB emindrerélipak Kyidndth B0 aromatic

ess ot her.w ecificall di cate s of
Sfutrotry PR enioS e hepagulEomtabaty AR o
cptinaly wpytituted yodefiber hdreincycl opentyl,  cycl ohexyl
cycl oheptyl, and the like, including partially

%‘Z %ﬂﬂg fﬂoﬁl@sraleﬁ%ﬂcﬂ@éoﬁw I%@foca.rbo%ﬁhé%ﬁé&ﬂs@{ éﬁf la'mono-,

noi ety of formuld -R

B Rwléwétc asomatie ring “1@(?1251326‘?%’&‘1311 VF O%na@f %ﬂﬁ&%ﬁ“‘ﬁ% defined
ﬁr&n Mlé% of m@aaiedesny&ludmarﬁe ot chﬁﬁm W) dp@(fnanhﬁlbsmuted

gk nha el A5 P ibont RE0E- naliryt impliph Poaigey
Rphayp neflgtcatdiphenlyly cinogdiphert yﬂ-lehléreoyiblﬂﬁdﬂ dmilanuésuﬁmyl

A Bl LA LS, B IR B0,
lmnb@tamnmiebﬁnzmal@p@ﬁdv@mqp}peé@m%tbé@mmp@mvﬂebe Rygglidinyl,

E&Q&h&tphﬁﬁl fme‘tl@ﬂnedl nyl Qzﬂ@le‘n&ﬁl@lypﬁéhﬂ WA iR like iifcluding
an i nt eger fromOto t he understandlngthat

Radallydiviio egirategidesiatt CIS?V}A the heteroal kyl radical is
through a carbon atom wherein R is hydrogen, agg/l
HAckylkyl” et Apalk {; which rmayybe luexall iftet cbukaghbly, Riaa pdadival-RIRS where

j t Q Y,

%ﬁg%{)ﬁgﬁ%,é% %d?Qan%}ﬁ]g%g)ﬁgﬁ g@hm@fﬁ eﬁ Ellléfﬁs(v alkyls such

Rbenzyl, phembgon, 3- G djaropheppd) @apktyylpelﬁyl and the like are examples of
ﬁikglal kyl al kyl , and when nis | or 2, Rd is alkyl,

cycl oal kyl , cycl oal kyl al kyl , am no, acyl am no,

p I G Ly S L
&fhydnaxiyet hyl , 3-

"Arylsulfonyl means a group of the formula -SO»-R wherein R is aryl as defined herein.
"Aryloxy” means a group of the formula -O-R wherein R is aryl as defined herein.

"Araikyloxy" means a group of the formula -O-R-R" wherein R is alkylene and R’ is aryl as
defined herein. '

"Brederick's reagent" as used herein means alkoxyoxybis- (dialkylamino)methane
wherein the "alkyl" moieties are any lower alkyl and the alkoxy moiety is any lower alkyl.

Preferably, "Brederick's reagent" is t-butoxybis(dimethylamino)methane.



hydr oxypr opyl, 2-hydroxy-1-hydroxynet hyl et hyl ,
2, 3-di hydr oxypropyl, 1- hydroxynethyl et hyl,
3- hydroxybutyl 2, 3-di hydr oxybut yl ;

roxy- 1- nethylpropyl 2 25 am noet hyl,

,W%Z“ﬁ%/f?%%%?ﬁr opyl, 2-methyl sul fonyl ethyl, PCTTEP2006/065523
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an1nosu|fonyhnethy| am nosUl f onyl et hyl ,
an1nosu|fony|propy| nethylan1nosg|fony|neth¥
Hi”recan’ 4 Byeyareefiths formsle hiRT R st R fiotkilone gpgafined

Bén bAERY {skGano drgialeoar yl * means a nonocyclic or
bicyclic radical of 5 to 12 ring atons having at

t
iRRe AR B s s Ger RIS AR 60 e dago- o
bibelic engi Qlyelgalkyl ngn Gitonsllydeisnigpti@tedwvithoneya more substituents,
ﬂ&%ﬁﬁcﬁ%ﬁb%&g&?@ﬁn&vﬁﬁd@%ﬁ?&%ﬁtﬂm&% fhaﬁ)ht?aloa]kyl amino,

eteroary aFOITHtIC rn
merealiodanyino.or diglriapieo, gplersonlarvize mecif 8388 Exampies of
Pgﬁ?&&dﬁfi%@&&ﬂe@ﬁéﬁ%@ but %e%@bﬁ:hit@d&be@cﬁf c%?lf tyamutyﬁ E:ﬁjldj)entyl

(Fyf:}ml §§¥cghegtgr{, o ?@ o et P téa[l}ly uma&g&t&l{l 91>r1vat1ves (t]nereof
oxazol yl, isoxazolyl, thlazolyl i sot hi azol yl ,
&g@bhl&zl@ﬂkyll mehid Eaidbi&W@)lf He, fOIpyﬂzazR’ﬁS(’[, wheigiRé hyllk,ylene and R” is
%EBQE@ %dh&% ophenyl furanyl, pyranyl, pyridyl,
, pyrazo pyr|n1dyl qui nol i nyl,

i soqui nol i nyl, benzofuryl 5 benzothlophenyl
benzothiopyranyl, benZ|n1dazonI |beﬁzooxazolyl
benzooxadi azol yl , benzothlazolyr jp'nﬁothladlazolyl
benzopyr anyl, |ndonI |50|ndolyl Nepiazol yl
Guapigiy/ Imeang pompeaing 9§ the f5aMlhy | | qui n¥Becinfp¢h Rindepen-
GHah R Rnivaiony, alkPR R RhNgE gldhpyi grofp exkil dﬁhydydhzalﬂéiflbﬁzp@éfbfhbly
azepi nyl, diazepinyl, acridinyl the |ike

&%ing partially hydrogenated derlvatlves
thereof. 10 Heteroaryl al kyl" or "heteroaral kyl" neans
‘Megaroaligyl oheank en flsylradical aRleRhed livatie wherRin ane, taoley ek

l?}’?igo & aﬂoﬁlsl?ﬁ{l e@f'ﬁ- acBPwiieh hfb@@tu@[ﬁrn?de?endenﬂy selected from the

Het eroary means a _gr oup formul a

emccmsmwrfé. ﬂRﬁ "Retdr SEP LR GdhereeFph dteseiren,f o 2), with
th%ﬁ@rﬁﬁ{éﬂﬁg:%ﬁt t{l@ﬁ@iﬁﬁoﬁttﬁ(ﬂﬂéﬂﬂt of tht H&elg)@lﬁﬂlthcﬁcai fPtiRough a
ereln I S ero er.e c
Rt B 5 noirolons S Gkt i< op e SEp itk R and R
ar&nlﬂeﬁnd&&h@kﬂ"leﬁbhl%dna hadirkeydne syl alksl, Bcloblkyl, dratyebaliylafkyl; and
L0 R LSS0, DO B 8o v
nalkgubebhkyientiofkyoky, amnnpmcﬂammoomnoeékﬂm@ or gglkylamino.
R%a&%gdﬁ)élcx @ﬂﬁclﬁhek }ﬂlt z@§n&qfn'u[@QD @ﬁﬁk&y&tﬂﬁ@' ch

nor e been re- |.aced sane or

OFPYPrERY . %ra Qéﬁ? hES%’é’FfﬁP%‘W‘“H&]I’ %é1dPJWd§OXVW8P Yk
hydrGhethyletiR{Bh ydroxybutyl, 2,3-dihydroxybutyl, 2-hydroxy- 1-methylpropyl, 2-
aminoethyl, 3-aminopropyl, 2-methylsulfonylethyl, aminosulfonylmethyl,
aminosulfonylethyl, aminosulfonylpropyl, methylaminosulfonylmethyl,
methylaminosulfonylethyl, methylaminosulfonylpropyl, and the hike.

“Heteroaryl” means a monocyclic or bicyclic radical of 5 to 12 ring atoms having at least
one aromatic ring containing one, two, or three ring heteroatoms selected from N, O, or
S, the remaining ring atoms being C, with the understanding that the attachment point of

the heteroaryl radical will be on an aromatic ring. The heteroaryl ring may be optionally
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woR HaTes

-CH2CC13, perfluoroal kyl (e.g., -CF3), and the |ike.
"Hal oal koxy" neans a noiety of the fornmula -OR
V\,her ein Ris a hal oal kyl noiety as defined herein.

exenpl ary haloalkoxy i s difluoronethoxy
ggg‘ycl oam no" neans a saturated ring ME?EEFWG’S&SS”

| east one ring atomis N, NH %t N-al kyl and the
remai ni ng ri nghat ons form an al kyl ene group.

suhetitaied ¢y defiped herglankxagmpiss Rbbeirre ] Baietss ardtientit arqnot
EAnsd &t bfidneily LBSithed Ixﬁﬁﬁ@z%lyl,l o&%lyl 1soﬁ5;z@[yp @ml@tom Gsot1gzolyl,

S e o IR EH R O SN ER S purany,
PRIdYE papslylopahdoyyl, pybisiidyl, yuealiag, istefuinedioyl Heneiforyl,

Exn? nql%lo%??nép b?ﬁzoﬁle%&%ﬁg%}ﬁym ioq 1 b%flzdé)% g‘gr I ragg;ca[dﬂlrzglyi
pﬁnpeqhatzmmbenzwbmcﬂﬂrmﬂwanyhmlyhyﬁomdp Hf@ﬂzp]d ﬁ}ﬂlmyl

| n carbazo
e e

I
wgpindadinteyinyl. eridim encipe ke inchuiiediapt Yhydmyenated derivatives
iheexazol i di nyl, norphol i nyl, thlazolldlnyl
isothiazolidinyl quinuclidinyl qui nol i nyl,

Nyl Ny I
LR W B R o A28 Kt iy
tlieylenghagd Roi hcmoal‘yl eﬁdﬁfﬁwddﬁy@anyl t et rahydr opyr anyl ,
t hi anmor phol i nyl, thi anor phol i nyl sul f oxi de, thianor 5
@b Isﬁfblnfyﬂﬁ&.ns digktng b@ﬂiélftﬂﬁidlzmg()g R wherein R is heteroaryl as

F‘?él soqui nol i nyl’, tetrahydr qu| nolinyl, tetra-
‘ﬂi‘?{‘i‘ & nol i nyl, and the 1ike. "Heterocyclylal kyl "

nmeans a noiety of the formula -R R wherein Ris
dldtarbaplexEmibaRs a fgrsup hithe fcmm}dlﬁl A-Rabenginf R isdidterparyd pydefined
nddgh erocyclyl oxy” means a noiety of the formula -OR
wherein R is heter ocycl yl as 10 defl ned herein.

S e L Lo RS R LT PR

lngerdgdi fadfiddheiem. " Hydr oxyal koxy" means a noiety of
the formula -OR wherein R is hydroxyal kyl as defined

t
e i BB UR SR D FEO00 24 Rl MO0l R o
w@Stﬁy‘mt ngrat dhjerogyomef oriedp-her ei n.

"Hydr oxyal kyl am noal kyl " neans a noi ety of the
T AR m&lNﬁkvlas dé‘ﬂil%ﬂ ﬁér@mlil hwich@ink ¥t @08 hyRrdgn has been re-

s mpp il Plens g B GS Gl e
1FROSLapafiourpalkil (¢.fo-GFyr, aud theliRe.(CO) - OH 20 where R -
i s al kyl ene as defined herein.

“Haloalkoxy” means a moiety of the formula —OR, wherein R is a haloalkyl moiety as

defined herein. An exemplary haloalkoxy is difluoromethoxy.

“Heterocycloamino” means a saturated ring wherein at least one ring atom is N, NH or

N-alkyl and the remaining ring atoms form an alkylene group.

“Heterocyclyl” means a monovalent saturated moiety, consisting of one to three rings,
incorporating one, two, or three or four heteroatoms (¢hosen from nitrogen, oxygen or
sulfur). The heterocyclyl ring may be optionally substituted as defined herein. Examples
of heterocyclyl moieties include, but are not limited to, optionally substituted piperidinyl,
piperazinyl, homopiperazinyl, azepinyl, pyrrolidinyl, pyrazolidinyl, imidazolinyl, imid-
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"Hydr oxyal kyl oxycar bonyl al kyl " or
"hydr oxyal koxycar bonyl al kyl " nmeans a group of the
formula -R-C(O -0 R-CH wherein each Ris al kyI ene and

may be the sanme or different. "Hydroxyalk
W%HX'E( e da@o%?/ﬁssszs

PR$® roi ety as defined herein, substitute
one or nore, preferably onel0two or three hydroxy
groups, provided that the sane carbon atom does

protidigals pypidinot. @ vELbarYh ME RN g liding. 15?2@5?1@%/.1@&%%@
AXBPRiRa 1bdiﬁl|a$53i§m a‘e ﬁﬂ@lu{}@tqunioﬂjﬂﬂdtl@;ﬁ]uhﬂhnyl benmm1dazolyl

T TN e—

&bt aoghuiyhyd dp syl ohjsbiotpHolings thyeacophydsupifoxide, thiamor-

B AR Rt Y R U QTS MU e

Eﬁkﬁ?@h@ﬁ?ﬁhﬂhvmyhbihydroxypropyl VO 2007/025898
PCT/ EP2006/ 065523 - 11 "Hydroxycycl oal kyl " neans a

Q-Y&érgévciﬂéjkym&iléla ﬁ%le@ﬁff i erdroinelh ER-R' whe€it IRNs AkRdeneland R’ is

ﬁ Ei ‘£ en atons in the cycloal kyl radica

%9@ H §a1MAth a hydroxy substituent.

Representatlve exanpl es include, but are not |imted

thigtergeyclyBxy” mpganda ieyetly @ﬁ@?@i@@ﬂﬂ@he%wheaqﬁdRﬁi@tqmq&@Yl as

&?_ rgjﬁrotlc sol vent" neans a solvent conprised of
ecu es having pol ar groups thereon, but w thout

T eSS By BB SRR Myfene

Rbefemadyl bt defineld hetihy| sul f oxi de, N, N-di net hyl
acetam de, N-methyl pyrrolidinone, tetrahydrofuran,
%ﬁ%@ﬁ&m@ﬁ ek AGRLRA B cheliRRRAIOK ORHERR is RYIrb alkS as
propanone, ut anone, ethyl ene gl ycol
d@@ﬁﬁh®$m10 et her, nethylene chl oride, chloroform
and the like. "Urea"or "ureido” means a group of the -
yalk yl Mo Clo@insNFh &léty o‘l\ﬂﬁrfmmﬂzR'NR—R' witdneln RR¥ hydeaseh or
epepde r al kyl . "Carbamate" neans
%‘E\alﬁ‘g‘gg lﬁpy%gfgmli(éﬂlr%ﬁf%%gg‘e@mo) -NR R' wherein Wand R'
each in- dependently is hydrogfn or aIk&I; 5
o4l roxiipylammankyla mgprspmeiety ohthe gyl R-NB-R eherapR is
@éﬁeoﬁqpﬂﬂ%ﬁe%ﬁﬁﬁﬁ FOUPhRf oty Ry aPddRAb@hersity NR R’

wher el n each i n- “dependently is

Hi)glﬁm&:f’r} or&@T gﬂfo‘i’?} ti ﬁ %{] subst i ;%e‘%orIﬂulﬂi{e—(bO)-oH

Whﬁtﬁnﬂﬂhﬂﬁwasddﬁm&habhyl heterocyclyl 0
"ani line" neans an aryl, phenyl heteroaryl

agil.r l)x cm%gnytffﬁf&ﬂ'r (%‘G'M%MJ: a%xﬁﬁyblahﬁﬁk @Ehls la%roup of the

substl t i hdependent | one to four

. Tonmglai- Rtre()ék)so -RoPHrvdiesgin gach S kvlengaing M@Ff@éﬂ?gw different.

sel ected from al kyl, cycl oal kyl,
“Hydroxyalkyl” means an alkyl moiety as defined herein, substituted with one or more,

preferably one, two or three hydroxy groups, provided that the same carbon atom does
not carry more than one hydroxy group. Representative examples include, but are not
limited to, hydroxymethyl, 2-hydroxyethyl, 2-hydroxypropyl, 3-hydroxypropyl, 1-
(hydroxymethyl)-2-methylpropyl, 2-hydroxybutyl, 3-hydroxybutyl, 4-hydroxybutyl,
2,3-dihydroxypropyl, 2-hydroxy- 1-hydroxymethylethyl, 2,3-dihydroxybutyl,
3,4-dihydroxybutyl and 2-(hydroxymethyl)-3-hydroxypropyl



cycl oal kkyl al kyl , heteroal kyl, hydroxyal kyl, hal o,
nitro, cyano, hydroxy, alkoxy, am no, acylam no,
nmono- al kyl am no, di-al kyl am no, hal oal kyl,

hal oal koxy, heteroal kyl, -COR (where Ris hﬁd%ﬁﬁéﬁéﬂm

W‘%\?"RW””ﬁhenyl or phenylalkyl), -(CR R')o
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nis an 25 integer fromO teld; R and Ware

i ndependent |y hydrogen or alkyl, and Ris hydrogen

‘HH ydyoxyeysioalkgh mgpns a Q}yl@pjgwwptmak@gﬁnecb]p@m[w gicin one, two or
RReBYhARLEY dms ertheé aﬁyﬁ@dl@@h@%@éﬂ( MBEB@ Wlﬂl d l%(d?dky

I nt eger from 5 and R! arelrl gmg
Wﬁttt'é‘a’éﬂR%H“’%’Ftﬁ}Ye eXigpplenciaf bR ors P I erftlYy
Bfdr@acftionthand Medikegen, al kyl , cycloalkyl
cycloalkylalkyl phenyl or phenylalkyl) 30 "Leavi ng

9;083}1 t | onn‘fePI Iﬁ?eaﬂg Pie Cfgolpnptr m&ﬁ&s havmgtpolar groups

conv y assocl ate synt

bergamibyt withot gquyle pjotens, Egmn;gm@p]@f algp%?ylvents include, without

mﬁﬁioactﬁﬁteth@t fepdghide) thaabhlme | RethyRAES LA NIQAdhdthANS .
Ies of eaV|n rou ﬁ%ude but r not

‘tCP‘FHnt%NtIBethﬂé’WH @]é EBodoREs P HERI065523
tetkzhyaldpan@; py@idirey ;deeme,sywopmdne)@butsmh atisylene glycol dimethyl
%Ethaﬁggdr%§%Xd%§%kn hane%HLfﬁmyloxy, t hi onet hyl ,

oXy osy1oxy and t hi enyl oxy,
dlhalophosphlnoyloxy, optionally substituted =
Beer o1 ‘oxgido"inspt vyrpipRthe e -SH@)-NReR|" jwpgrein R, R” and

R Mgy e g&ubﬂ%ﬁggyﬁogghﬁgmgp that interacts with a
target he interactions include, but 5 are not

onlst t agpn}.s L "
8%%%ﬁ? H5FE %ﬁQWgP t’é%%tlonal aﬁmﬁggﬁgﬁ figh 1n-
mﬁaukuﬁﬁsq@mngmyndﬂsbrlbed event or circunstance nay
but need not occur, and that the description includes

'cﬁ%oé’c?q{%ém\é\@g{o‘ﬁpfohﬁle@&ﬁﬂﬁa @-c(G)-brunst ance occurs and
i nstances in"which it does not. "Di sease" and

~Di_sease ,state" neans S \ Ny e .
Sy lRae g ot HgPUB P HAR e SO RS ey Ry Ry PR gachin
depbndently is apdropanartalkydl vent " means the solvent is

inert under the conditions of the reaction being

@%%85&!%%%&1%&9 NAMAGEsE PR S0CLEYM &t "dE |pHEHy[‘9 "hetebaryl”

nzen t ol uene, acetonitrile, tetrahydrofuran,

ydleaiyhe hEipraciva e celing nssep P’fﬂ PhephEerand ey hery
Iﬁiergéy@lm S0t RARS is (ﬁitﬁﬁﬁ]@r sﬁﬁitﬁlﬁﬁﬁmdﬁbeﬁﬁéhﬂy u@ﬁhhﬁé to four

S L TN
dyelﬁa]bjfdﬂhj;l,dietcmh]ma@éx;oxﬁ&kyl d]ltalrr]memtmn@and fhgdﬂoxj( elkoiin htgsm
2GS, & onB ?all?rﬁﬁu& x ese ino, ﬁal?a?lloy‘rff%gfoilkb'ﬁgget&ga]kﬁ ~COR.

Ons 0 I'nven

@@kvﬂhﬁQwhbghaﬂkﬂqﬁwnﬂ@mthwkﬁﬁﬁpﬁﬁBﬂb%aG@QR&W@ﬁaﬂﬂﬂm
Mb&lﬁdﬁO i€ Rebnd R RE GREPNIEN @ IRPRIER 6L l%h Ris hydro gen,

osition that is generally safe, non- to” and,
q%l@il tcm@?aﬂ@ih&v%qﬂafaﬂm}e phenyl Bk mepy\lplggl) PR—ACRR),- CofR® (where

1 is an integer from 0 to 5, R” and R” are independently hydrogen or alkyl, and R* and R’
are, independently of each other, hydrogen, alkyl, cycloalkyl, cycloalkylalkyl, phenyl or
phenylalkyl).

“Leaving group” means the group with the meaning conventionally associated with it in
synthetic organic chemistry, i.e., an atom or group displaceable under substitution

reaction conditions. Examples of leaving groups include, but are not limited to, halogen,
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W ME®3herein, and that possess the desir

20 desirable and includes that which is acceptable

for veterinary as well as human pharna- ceutical use.
"Pharnmaceutical ly acceptable salts" of a conpound
nmeans salts that are pharmaceutically accgpT %5%5mé§h3

pharnacologlcal activity of -tlRe parent conpound.

Such salts include: 25 acid addition salts forned

eikate- phalgeastonaloxpsudy s neinnpsiife pdenyorthanegdiogyloxy.

ﬁﬂ&ﬁ&ﬁfl%&neﬁ@fogylo%u{Jsﬂf)}b‘carﬁﬁthiinylﬂkﬁ ﬂihﬁlo@ﬁdsﬁhmoyloxy,
phosphorlc aci or gani c

for t

B tTally i e biaors I9brony OB ASMRS AT IE. act 0
benzoi c, canphorsul fonic acid, citric acid,
¥ihdwl gt homs ¢ mabdcdle tat imderads with a targsl.ubhetstashens include, but
%% g i d ”:1 GnRC hiftao M LA 1RE]d defir@l ¥ERI € aci d,

3roxynap 161 c ac:lag hydroxyethanesulfonlc aci d,
Iactlc acid, maleic 30 acid, malic, acid,
S pipnean deitiopalie st At s BB esEp Sty irgumstance
Ay But néed NGRBEGMARNBAUDS @Bériptian itludps nthomrs ehae ki, event or
salic?/?8 c acid dsuccﬂglc ﬁigqu_&g%iarlc acid, p-
PSRBT IFER A metaees i v NEY K9PEESEi ¢ acid, and the
like; or WO 2007/025898 PCT/EP2006/065523 - 13 salts
FIisemes) angh dpiscase ase oineanp piat Bseassy e dition | IMPHED. grpder or indica-
goypound either is replaced by a netal ion, e.g., an
alkali netal ion, an al kaline earth ion, or an

S R R
ol tht fmaejnanwngelpscﬂbéthmabm]nnﬂwn theremgitth wcgim rbenzene, toluene,
%\:re{o%t gr%{pd%urahrlq dinfey. nC[Pé%iﬁQ Io?&o}ﬂlhﬁeﬂlylcne chloride

ccepta I"nor gani C Um num

hyuddmoa@ﬂlaeal inipethapgr dsthdsthep sthabaceiain #ytopemayl cthyl

RS Me@mBh HORRIR], %baﬁ@ldis PaHAY, Q- Eltﬂano_[hﬁmﬁﬁ@fp?ﬁdlﬁg and
gﬁarnaceutlcall ce table sa

dike dUpless ﬂ’%ﬁ@ég i gg?rgrar Ys {yelms B§e§ dn g]l? r:aacﬂons of the present

ﬁwhnﬁumhgnaﬁmﬂwmﬁethanesulfonlc acid, maleic acid,
phosphoric acid, tartaric acid, citric acid sodi um

%ﬁ%&%ﬂ%@cﬁ%ﬁﬁ’gﬁaﬂ @Qﬁcﬁ%@&&l‘ il ﬁlg.: rrac e lﬁnﬁﬁgegtlcal

be un er ences to p I cal
ereRgsitigh Ithat &en egalmefewm togig) apd meithea fialegrally mrr%hemse un-

&éﬁbﬁd@ﬁ:ﬁﬁhclﬁ&es%éf Shith if REsPraidiel YRMAR S waB adiafh AGtharma-
herei n, of sane acid addltlon salt. "Protective

ﬁ?&ﬁﬂ“*br protectlng group" neans the group which
sel ectively blocks one reactive site in a
fitHatth iaemiidallpratptatdepbisid asomhotrhianeans siite tiat ade pharmaceutically

£c%%§t% 189 & ﬁe ?iﬁaéfﬂdqgat bReQYhe %.lrf% thhaﬁﬁ:;c}ﬁlo al act1v1ty of the

unpr o Feactive site In the mea
E@ﬁM@ﬂE@@M&ﬂISVdagéé@wéﬂéd wWithit in synthetlc

sRE M S dnYsalt S8Frhad ﬂmpm&,%ﬁﬁ%&d@;ucﬁ Bd 18ydi U R 12618, Hybdbromic
upon the protective groups to Fkrea tlaf

S PGB BT %%Mp%?%ldp?‘é{s‘gﬁ with organic acids
such as acetic acid, benzenesulfonic acid, benzoic, camphorsulfonic acid, citric acid,
ethanesulfonic acid, fumaric acid, glocoheptonic acid, gluconic acid, glutamic acid,
glycolic acid, hydroxynaphtoic acid, 2-hydroxyethanesulfonic acid, lactic acid, maleic
acid, malic acid, malonic acid, mandelic acid, methanesulfonic acid, muconic acid, 2-
naphthalenesuifonic acid, propionic acid, salicylic acid, succinic acid, tartaric acid, p-

toluenesulfonic acid, trimethylacetic acid, and the like; or
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reactants. For exanple, the terns "am no-protecting

group" and "nitrogen protecting group" are used

i nt erchangeably herein and refer to those organic

(grou&g i ntended to 20 protect the nitrogen al
#8undesi rabl e reactions during synthgi

procedures Exenpl ary nitredén protecting groups

include, but are not limted to, trifluoroacetyl,

adte foampdiwherraeidic FrRiPn PresewiAy thsppeeat epspRAund either is replaced by

4 frREPRA eengydncazﬂs\éh nfRd Jon, B alRBEnb @amhaﬂ Zot la@ 6bo@Ek 0 oH; or

p nltro enz car bon carbo

GRin v T e AP OFERi P AR AR TR DR

&ﬁﬂﬁmﬂaﬁmagﬂmmupHEMTh&hemg@hmmnmsnﬂﬂbmmmmﬁmeanmhﬁkwnma

SRR T4 bR B G SO A fiEBEL Qo
g erern 1s neant nconpass

hydaenids pethtsiugl mydsoxida gutinm srrbpreajeandodiug hygresddent i n

a solvent in dissolved form(as a solute) or is

"Pﬁee;%@f@ﬁed ﬁh&ﬁﬁ(liduﬁ&tlﬂ@h&c ptable kB aie\tﬁedsalté EdEd ﬁamhe&tia acid,
ut.l on ont e

us, . in a |
A I R et e e M
mahiichackh bM@cnhymmrmamuﬂu calcukummrcsamfmagneshmr ry
form 30 Accordingly, a "solution" of a particular

ft @1?&1 e Hdef kAR kéfereﬁ%mo ﬂhgnﬁz[&@lﬂimﬁ‘yszﬁ:@eﬁ)talﬁé dftf 88 de

I spersions, as well as solutions,

soé@gmdgloa donms sqluatess or orel (s ﬁpolawafphmgis e}?ﬁry;d hergipy af the
aRdcidnatigtiehaxgeabl e hereln WO 2007/ 025898
PCT/ EP2006/ 065523 - 14 "Sol vat es" neans sol vent

dltlons for t tal ' i ¢hi ot or
HRlelBaronRr SR ing it e £08u MIETRIREY blockfone
cariye smads ahmmfuacttcelnti@mpun@sqchal;at a clidmyied] reagigfrggan be carried
@ﬂtgagaﬁ& }5&%} niRbREH: ﬁéctwa sﬁ@ﬁ tH'cr ﬁ&é&rﬁld doRGentiBhdif

orm ng a sol vate. 7vent IS

IS FiEN 1 ) YBRDELT SHCRRREY, Gerain WRC%&S@ of giieRvean rely upon

2006/065523

Hhe Ipil&&hvé @' GO MYk réablvesrd@h endoif @fyﬁd&tdnﬁs Pisent in the
al cohol drates gre.for n? %?' Hpat q%umﬁno
GAEAET T PETH-  CT AT TG SETR G B EHLP

gubﬁt Aaoed iiterchdigedbly hrecinat drefar &t thiosesorgandc grohpsduteded to

ect thg ﬁltr gerhataﬁl;%gﬂng%gg %Ile ?&ctﬁfﬁ' Hgm"ﬁbg hteﬁc f;)]rgﬁéﬁlures

n e or
H@mpﬁmmmosen mmmwmnmlmbuf@w h@lﬁte@ h’-é trifluoroacetyl,

en h
BN BB RN A onIHEarBOlen I €218 ézgg{; "

Ias@gxsebﬁm}%wngb @aﬂé%beﬂ%%%w%? b Gijprycaop

B liRE SThe2NBEPin GO aie Swill mﬁvdmw m;e:hmféa[)ga@ip for ﬂlﬂlemloﬁrcmloval
cats aboratory ani- mals

?ﬁ%hﬁﬁfﬁ%ﬁwgﬂgﬂPgm“%®8ﬁ BIELPACONS e and gui nea

pi gs; and the |like. Exanples of non-manmals incl ude,

TalutionEasmetd Herew iseueantto cbparaleass BgwiHsotherdi XeeageThar feagisnt is

}:)Lrééém Gl solverlGe 318%6&?&%9&@ aSollRY &d 1§ﬁkle%t AR RulaRE ¥adissolved

D sorders of the urinary tract"

fssa ooretle rF@Wﬁﬂ@ éaqﬂhgpow S E%Wl’gﬁ% thaf the soluge maIOy not be entirely

dissolved therein and solid solute may be present in dispersion or slurry form.
Accordingly, a "solution” of a particular reagent or reactant is meant to encompasses
slurries and dispersions, as well as solutions, of such reagents or reactants. "Solution"” and

"Slurry” may be used interchangeable herein.



WYt i s, detrusor hyperreflexia, outle

10

15

20

the urinary tract" neans the pathol ogic changes in
the urinary tract. Exanples of urinary tract

di sorders include, but are not limted to,
i nconti nence, benign prostatic hypertrophy

tPCg%E)’;HOGIO6SSZ3

obstruction, urinary frequend$; nocturia, urinary
cy, overactive bladder, pelvic hypersensitivity,
usoS@w.s raens solemé additignedormstthag contoip ejhes stoighanmatfigor non

ﬁ&éﬁlbﬁteﬁm ahidupRRALIEnD! sa;@da%ntpwﬁrssﬁwsa tEllldélnEy/t,o G fixed

t he D sea st.ates th

PPRE OGRSl RAFSIEHACE T PULTL] dy ben gt LI e ihe
patehyis wasetheisolvae tinmad altyyiravd, wherd' thy sgitenns abhélhtbe solvate
térmec?{stn rcs’h({late nﬁg‘%at%{um@me tggre%omsﬁqa&ﬁitférgg of Rre mole-

Inary 1 oNn urinary
gﬂ@@tf hfammﬂtl eng0f the @bstnnceﬁ@rwlmlt b welsUsTains 1 |ns<tir<@lﬂr glgte as

Hio, %ﬁtwco%mta@agﬁb% Yok € f38m onY BPh 6 hy@fatel he urinary
tract 25 i ncl ude, %ut are not I|mted to, overactive

ddg al so kn wn, as det rusor,  h activit
LRETRBA B ARG MV RS Ly daiegey e
inymeraaedmstndtidmg, biitQoe tiedted tog hinkamhceon-homan’ prehatassoch as
ractivi t
HHERHREL Y ihsr WS RS bherlcS: M e bH of Bad e
heemy geats ynd swing rie@ersrcaam@ﬂs wdpagrkbjts, ogs, a@fé) pats: fbREagory ani-

Mhﬁdd&ﬂ ddold, GRAGL Cats, kﬂ?éetﬁhicﬁm% gdahd qmﬂ(&ag;tzinq;né
sphi ncter| c.S astl city §%$ rusor h)L‘E efI exj.a

FHCTABGEA RClpcn Betcrs notd]gtlted s apd, e AR (Riect”
ddek Bot defbiiela@hirtiRbET fge@l kex0” i ncl udes, but |s not
limted to, benign prostatic hypertrophy ( BPH),

gﬁ ? rHér? t‘%E Iﬁlhﬂ‘l £ clztgtbilsﬁﬁ%ﬁ rﬂll}?] "Lﬁgg{)lﬁteréh%‘{\éegﬂl With @lyathtoms of
the pnaw btaci pEans than@h@lhglc Fhapges w@czmmwy@ggg gfgampies of urinary
ST aEERPQG PERHAR arenot Amitelitd, ﬁkoﬂlt‘f}ﬁ%ef b&li@N$¥static hypertrophy

i ncl udes, but I.s not limted ur et hr al
FFpRr RFOB RIS Gerase P eE e B RSBy o atagy fefeagnoy: nocturia,
B9 dveneiedladdtr, palsic hﬁfe@d&h:ﬁtﬁ]&@aﬁge mochtineRce, urethritis,

gPe VI .C £ u t is not
PORRPERE S BeioP AP ety Py Sy f%
cystitis, prostatodynia, pr ost at | tis, vuI vadyni a, .
‘Udissabar statdsassopintet Marhithg wrinagy ERcECeT “WEnY figetalisease stajesgor “uro-

| sk Fin BIGRR Yot OMEBf the Qfinary 856 fmdkPih¥ pathol
ddlﬂgfease ‘rerraéfﬁgl?és&t 2% tsjﬁ%%tt Ilm(teaua(;{' chr Pa ologic

dpggein (e updAYRG: 9 dsivagian qfeapy bl blagdsine 031 mmbscl b ts in-
Rirftieh Q&ﬁﬂ@rﬂhsoﬂfwedtd}ﬁlafy d&rage or MORIRP Sythpteﬁisloy the urinary tract

I
oliteedlseustial eytld msefiifina, ardpdl\mc lafpf:lscrtsﬂwmy;h t r eat nment
for the 10 disease state. The "therapeutically

%\f&:ﬁ%ﬁbé’lﬁaﬁwt“dﬂiﬁds& hyfRf X HEP ﬁﬁﬂl‘d@Q b&’trls ﬁch%nﬁfémto the

oun di sease state bei ng treat ed he sev
mégearsg@%rg@athaaam@aﬂesfq#@s a@@n%rn%equér% gltpred Pft ‘F?P%PF-‘?Y’ in-

édﬁﬁn&i&@ Bieturitibh ehredidlde uadisbié Bladdepéondetionk Shhiattcanspasticity,

etru stl.)rl‘ilygerryemgf(ngugoe gerz?'ltctb‘l%argigf:rS1 Hetru sor instability, and the like.

“QOutlet obstruction” includes, but is not limited to, benign prostatic hypertrophy (BPH),
urethral stricture disease, tumors, low flow rates, difficulty in initiating urination,

urgency, suprapubic pain, and the like.
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QAR

medi cal or veterinary practitioner, and other

factors. The terns "those defined above" and "those

defined herein" when referring to a variable 15
ncorgpgates by reference the broad def'”'Hkﬂ‘;Q(@bQﬁu

PE as well as preferred, nore preferre

nnst preferred definitions, -ilf-any. Treatlng or
treatnent of ~a_di sease state includes;

(Pencs s igiengye ingluden but is poflimitad te, uregwgrwglmww intrinsic

gimum&ﬁldeﬁdmy Qe cdii@esbes@RsEn@hah@caabhd tHedike.
evel op in a subject that naybe exposed to or

pige?\%]: ﬁgﬁe‘?s%gmﬁxgtai Hl% u%k‘,ss' g@ts g?gttlﬁltu t? ﬂ)%lv%q;gjglg@%rgfgal %@ﬁ)
erstlf;s pmramdwmgarosrﬁzéltm wbaémlwaftt@tlsr orghidalgie r qvgtaptiyg bladder,
themdarel opnent of the disease state or its clinical
synptons, or (iii) relieving the dlsease state, i.e.

usi ng te rLary or. pernanent of
L PR At Sl ARSI S0 S3Bl Sy b
Sttucaad prigdnary deasa@ORY), asinda, brrwhbsipn@ﬁ anfh gre like.
referrlng to a chem cal reaction neans adding or

uﬁéﬁﬂy ectiR, ﬁloﬁﬁ@’gﬁ@ﬁ@ attAGInt BPPE oluﬁa hat, when admini-
condltlons to gro uce the 1 ndicated and/ o

t he
Hersdl reisubjestfor reating a disense Hatgs st (Rt Spefesient forthe
A6 §t08 THitRapeh QAUE Efecitaun Jel b Ofll 9ty dBsthaih g bh éhe com-

desir roduct ma necessarll r ul t ire
PTG, FHECOHE P97 T ot P D Shdls e R iy B8RS Fomve
haaith ioathle yutgebd eltk routeand f(tdremfeldantﬁ{ﬂlob,eh ojedgroent whthe attending

in the m xture which
Jn]@@ %Fg%t&gq%gyarﬁlg &ﬁ{& %1&#%%%0?%% of the indicated
and/ or the desired product. WO 2007/0%5898 ) )
Beerterms there dgosg sbavegand ‘ihee defined herela whemrferring pravariable
Mﬁ&@otaﬁbs bk Fer&nR i b ddefin Bioh @F €1 veRabM A GDMIPrdferred, more
strtg{e conmput eri zed system for

t
Prﬁénﬁgﬁ'é‘r@f’Fté’ﬁ R qﬁgﬂ’@"gﬁl ®@atic nonen- clature.

Chemi cal structures shown herein were prepared using
TBe8ne) vettehoren?. f 2 diyeyse sigfsenclydsbiency appearing on a

ﬁ?élg%tm Qi Ktafdl fd %%ﬂ MeQhich sﬁﬁﬁtoﬁfs bEE WisESe state not
ein 5 indicates the ence of drogen at om

\nyfisrdomingipbisgt that maybe F’§’°|§‘?det§QﬁPfe|dﬁP torthe figrase stabut

a&:s 5pERt biperidilce beaFE BySibtoms of tisdinke st h
associ at ed wrtrt}1

{
B SRS e RRS L, b RSB S S Rl B
GifidabdymiNeomd &f 071, 555, filed on March 03 2005, and

D L e

d@ﬁmqgm@emmﬂﬁsmdﬁﬂnmeee of these conpounds for
treatment of P2X3 and/or P2X213 receptor-nedi ated

ﬁh&t@ﬁﬁsesreatﬁrgws cbﬁmanrgr @AY TreAih greshoietBRmMS 1415 efanlicdl @action
aring such conpounds
S addmg or mixing two or more reagents under appropriate conditions to produce
the indicated and/or the desired product. It should be appreciated that the reaction
which produces the indicated and/or the desired product may not necessarily result
directly from the combination of two reagents which were initially added, i.e., there may
be one or more intermediates which are produced in the mixture which ultimately leads

to the formation of the indicated and/or the desired product.
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and chem cal internedi ates useful in such nethods.
The nmethods of the invention will be nore fully
understood by first referring to Schene A bel ow,

rein Xis halo, Yis halo, tosyl or other pggr?ﬁ:'z% 065523

W%?%’dﬁ”sgnd Ar, R, R, RB and 15 R are as

here|n HCOC]—H—ICCHRl\ O—I1§torrp1RaCCO—|Step
3 ( OHStep 3 Rz | acid z{; a
mﬁrzeml ﬂeqonmneaerws@ méh’é AﬂBk‘faePBlSrhS@ eP@LH?Q&‘I@M Rv40.a

&ﬁeﬁplnstﬁﬁfétc-&:}@ﬁten@d sysiéRa fY the gﬁ@a@ﬂﬁoﬁ‘ﬁj@}x@'@st%hﬂdiiﬁmen»

R el SR Ha Perpimggrs PR Ry sl perfion 22, gy
bpdnHaleR-y apRéariig Nhiz chcbbh cbxbgeh or SEHEMEtAmMAD tHerstrattepes herein
91%&%%% &I%@ncggﬁg p@@g@ﬁ Qfonf OWBQAAQ@ f[lal'c§nt£rr 1 @:Efegt W ot Bructure

nard ent |, suc as met

h@tgxmmﬁﬂ S@ﬂ’i¢Q§‘h¢Idk§tfb}S Shermypthrﬁmg%@mrﬁ gsjoeitied avithithe chiral

EQtdNard BEdhfsieddyeRh@capound e. This reaction may
be carried out, é.g., under polar aprotic solvent

EOP) SRR Sy O S Bl Bt ncorporred

bayaid by refelsncel\mWSasmnm@endrm&emwn erodolapoueidke %2)(4 ond PEXy; re-
H}s H?ieusgp)f% c-%% éo%p%%%ﬁs %é:ﬁ'ﬁ’\%gf) aP Oné’%%or _,% rlece tor—medl-

ventl on may prepare acy
ynréﬁmas«zso ipis envaguq;rprwde t“rs‘?fﬁlafPf RIERFTHIE q%scowepvn S,

KNOWRmi ihREm&diktes dsBubin@RcPme@aPOUNd e is subject to
hydr ogenation to formisopropyl phenol conpound b.

iﬂeie h%aé ﬁvgltpgeglglﬂrrl m%ﬁgrreggﬂyém%gr(ﬁ%o%¥ ﬁrd;?re b g to%cheme
Adaldint Wharein Xfis hie, Yis bsleytosy] of otherdedvingaramp oalt 4, RS R d and
ﬁat et suhifplg, hydrogenation catalyst. The

rogenation of step 2 may be carried out, e.g.,
under

H,C. O H,C._CH,
C
R’:é[OH Step 1 1 Step 2 o Step 3
Rz R3 Meng H acid YCH CN
a
H,C._CH | R\ -R'
H.C._.CH “~
; ’ Step 4 3 3 N
R Oj R Oj)\ R* Step 5
s N7 e

R2o~Fpge N Bredericks , s ON R Aniline

Reagent R R
c at

H .CCH, H.C. _CH H,C._-CH, NH
Step 6 N s NH, Step 7 N S 2

O\[CN R O\ﬁ\\N R .

Guanldlne | iodination P

-Ar R R® N’J\NH2 R® R’ NJ\NHE
[+] [ 1
SCHEME A

In step 1 of scheme A, acetophenone compound a is treated with a methyl Grignard re-

~ agent j, such as methyl magnesium chloride or methyl magnesium bromide, to form

tertiary alcohol compound e. This reaction may be carried out, e.g., under polar aprotic
solvent conditions, such as in solution with THF (tetrahydrofuran), under ambient

temperature conditions. Numerous acetophenone compounds a usable with the
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anbi ent pressure hydrogen atnosphere in polar aprotic
sol vent such as THE in the presence of HCl. In many
enbodi ments of the invention, the hydrogenation of
ste may be carried out 10 wi thout requirj

n
W@%‘UF’%SFS@n of the as the Grignard reaction ﬁFJE%&?““’B“SZS

of step 1. In certain enbodilfkents tertiary aI cohol
conpound e may require isolation, and/or may
gepioatieny bd@rspdred by opvlatioaof Febstitied paFny! ﬁ?mﬁ’%ﬂ? osny|

EHTERIRG A fqued I nolvd if @lfe®d prior to the
hydr ogenat i on” of step 2. In step 3, phenol conpound b

3 SRR )RR L poune

al Kiyd inidropgnage mtackomafydw 2 reayghe, catratl wenerdér hglnbgeo aingophere

B3 LRl B8R DRGSR AN £ sty g
hj’d(%ea@tll@r?a@iyﬂsﬂélp hgdreggpatien @faﬁfeav.?eaawawé ept. 5@4 ander

&‘rﬁBi@ﬁt‘ Fressitk ¥ 6dtb o0 bipgheRSn pABtapk&ticsBReRsESLRARBITH the
base such as potassium carbonate. In one

BWEFE)‘&??HW the reaction of cyan onmethyl alkylating
agent k with phenol b may be carried out as a slurry
bf m2dy aytaxdoneitthofithainkenitiatj thghalgegehation, of piep A otaylbe aardied out

%ﬂ%ﬁﬁ%{ﬂj%ﬁgﬁﬁ ﬁtO? tﬂer«]is ?qh lﬁ%ﬁ réé?:ltlgl? gltoduétlﬁccl'f sfég 1. In certain

ace one ket
bmk@uneyawétmr ﬂWh‘%?WOWéMﬁ gl%repsglapp@,d:pg@r Wy | scparate
Eélﬁrgﬁﬁbﬁ i‘ea&ufne\ﬁ{b%iﬁ ah Rofrbféhyfieontfouh® (6t @owrd M fdathed prior to

npound . This reaction maybe carried out in a
H!eﬁé‘m‘?“@l}?‘hﬁﬁﬁt?ez (DMF) solution or solution of
ot her suitable polar aprotic solvent. "Brederick's
Hresgped) pherabcangoind b iheeaddwitheagysnomethyl alkylating agent k to form
Y
et SR g spcenl b i

ﬁﬂfoetcwmﬂgyan@weﬂlth@@@mpmmﬁyleeqh%a@%ﬁttelet %élksﬁlkylp
ARLE t%c'a&yﬂﬁembﬁ* stepa.ﬂﬂaﬁ Hafed Gy udiRt ﬁ&l&r dpSotlc solvent conditions

B B ERre AR H6) FRAHANET SARB S0 0 g smagiment the
Féﬁaﬂoﬁl?ﬁ@ﬁﬁbﬁﬁﬁgyﬂﬁ(ylatmg 8gdnnk méth phardbp diaybatsriahoutak a sturry of
SPERRUB. i a5 8t baR® pER el Bih 4o ﬁfy @s" t

mdhawﬂu@nbma@tqne/mﬂayuemlmanem(@ Bke. R NQ R Li

Cyanomethyl ether compound c is treated with Brederick's reagent in step 4, to form an
aminal compound gl. This reaction may be carried out in a dimethylformamide (DMF)
solution or solution of other suitable polar aprotic solvent. "Brederick’s reagent” as used
herein means (alkoxybis(dialkylamino)methane) generally, wherein the "alkyl" moiety is
lower alkyl and the alkoxy moiety is lower alkoxy. In many embodiments the alkyl
moiety is methyl, and the alkoxy moiety is tert-butoxy (i.e, "Brederick’s reagent” 1s t-

butoxybis{ dimethylamino)methane).
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R2 1 / RB~CNR R4 In many enbodi nents ami nal .
conpound gl is not isolatable as a solid, but instead
nay 5 be isolated in the formof cyano enam ne

ound g22. As will be seen bel ow, step
Pgil‘ﬂ:%%ﬂ()gfsﬁszs

WQ%ﬂ“ M8¥8out directly without requiring isol

conpound gl or g2. In step 518am nal conpound gl (or

conpound g2 or a mixture of conpounds gl and g2)

ey b inkenasArsin gl comg oy ishgettile ot xistiiin ?qvéhbrmm with

%@mﬂﬁﬁ@@)@gmb%wwe aniline reagent used in step
may conprise, e.g a conpound of the formula

Ar-NH2 wherein 10 Ar is oﬁ# oné;HIy substituted aryl

or optionaldy gubstltut ed hewercaryl as defined

Eq-a| IGH, hmf niline reaggnt s qrekgrably in salt

form su§ S the hydrochl gji 0§ sdft or other st bl e
sa @ Cof r egboQdihg ,ak

e’ bade, Pnany
entd tcuteanlllne eagent

| s'}’@ hydr ochl ori de

dal t ~of % phenyl ani ne of the fornmul & H2N (R5m

wherein mjs fromO to 4 a {Q‘%’%lsa SUbsléé\% ent d
Brsy cesrgsss) wpieAmpawn iy BpHisCliEbe 38 Splids oY ijjead may

BOBslhtkd PNBe ﬂ)frm&ifegams endi@t esapdundni as @ill bEbecnrtelot, ktem5s

d { t
Bl AP T PRI SRR LBl SO PP i
many enbodi ments the aniline enam ne corrpound h need
otepde ainise] commpeund el (ascempeusklowa gy canpratlsgland £2)

&8l Wth W ahBin @R bdnf & AR BRINE: dhaf@iBoRpolit BOTHY dndifhe

In step 6, ani | i ne” et her conpound
ASEAI BCAE TPy BAY CUBPIEF %@P&F%fﬂ?flﬁ@%{? fa‘r‘r’gﬁf r%é?dwhhefem

Ahg ogﬂﬁﬂi’iﬂjﬂm’b@utﬁ&ﬂgﬁjﬂ! br ofionalbngabitseted haeogiyhes defined herein.
flz & %&gaégnrt & perﬁgléarb %e Eﬁj’al,?‘;l}lglé thgftil}%%cgﬂoﬁ%e sJﬂ% other

slotltof theebwespbnding mﬂaes: fBerbascahn mannemlmwinyents the aniline

%9%;99' s TROESHIBN G SR Eﬁe%glaﬁﬁﬁe dfthelBiEnARAME T eaction
ve as steps 4 and not ed above. In sfep 7,

di am nopyri m di ne conpound d is subject tp,oe n@tlon
to formiodo com 25 pound I. |odination réagent®&lsuch
as iodine nonochloride, N-iodosuccininde or iodine

wﬂer%mgn [%ee%leéltco ﬁbgd IQEQS gﬁs'i]i‘i‘ueﬁl;gtjalllﬁ %géla"i’iﬁ%n@lrthe solvent and

used I'n ste
@@@mn@gaagwsm@w@zﬁw@rmgzs Thgree%@@if ptehP Bay Gerareed

SRNAGH Ridr AFroRRYSIGenY SGRitHAE Sichas hidiofferdd ufegw Sﬁ'n\/a%}t
conditions "~ such acetic acid or a mxturg??1 iﬁ@f cbelow

apbedigents thspailine epamingcomppupe B nepd pRtbe isp 0

By Rogudd duld Birédily hiile @iilid@agiine Rdemama hlﬂsoluYioﬁ. hal o,
tosyl or other |eaving group, and m R, R2, and R3

f}u;s?egai 4 d]ﬁne ergﬁeq clal%r 811 lsg cﬁ%@ G)ﬂ‘:ﬁ g%uarﬁd]ﬁé Feggen}to%m?

e Aare ca sane reaction
diewawipyrimmidnest. e gzpamgma n@g@zt may comprise guanidine carbonate or

other stable salt of gnanidine. The reaction of step 6 may be carried out in polar aprotic
solvent such as DMF, and in many embodiments may be carried out in the same reaction

vessel as steps 4 and 5 as noted above.

In step 7, diaminopyrimidine compound d is subject to iodination to form iodo com-
pound I. Todination reagents such as iodine monochloride, N-iodosuccinimide or iodine

in the presence of an oxidant such a peracid or periodate, may be used in step 7. In many



of Schene A are carried out in the sane reaction

vessel, w thout isolation of the cor- responding
internedi ates. H3C O Step 1 H3C CH3 Step H3 C CH3

RI \ OH1. MMXR OHYCH2CN R |
WOAVE§Rat i on, Ngmd R R3 R R3 C b - Steb’ %@’Ws’

NHZ Step 4 H3C CH3 NH2 1. Bifdericks R \ ONR O |
~N Reagentiodination 3 2. AnilineHX R2 RN N2 d R 2
mipdigppytyiodine apaqripride rmopbeused gndgraqidieaguepys sofvgy cpnditions

Qfh 3&HENEd B 2 ASeleRhARANRICAMPAMRd a i s treated first
wth a nmethyl Gignard reagent j in the manner

%ﬁgm? h%e]ﬁgalﬁ) }/rgtes f goleth%' yofhf eu‘?v HF&'? W] rglg t}bol¥ g?l?%g halo,
tiosyd pr s 1eqamrg@¢upc anpouRd R%; and'Réareny cgaﬁawuheam In Scheme B,
tt%q hogg %t fxfﬂErgE aagd éagtlﬁ\? e uﬁttleente HRYBE vE3d1 fdn@ ke | Sand 6

suilt pol ar aprotic 15 sol ven

&p}&meats weamprt 0wk ip thesams KeARHIN Yoot Bthep tisofadiop P‘é@f" éﬁf"
WdodmgetanaRidy| al kyl ating agent k such as
t ol uene-4-sul fonic acid cyanonethyl ester, to yield a
ngcglue et her conpound c. This re- action may be
tTired out i Aleatpol ar dhPetiCEs sol vaet2 suchtas @

i one Sl veng - xn"the RLE-ASenge m O._CN
car te as falgdhaRove. In step cya her c

iR tYeafed wi4chi Br ederi gk”s Fetgent R RP ¢
(t - butdxybi s(di net hyl am no) - gret hane), followed by an
ani |l i ne reagent, followed by a guanidi ne reagent to

dlf@ﬁ%by provi dec.dj aﬂrnq&pyrlntdlne conpd
eaet+ons—ef be caFPited ow

st
0tﬁ@¥b@ﬁ$table @B ' ‘{?L srn@h%mhﬁactro
i B jeagent i s pee

| above,e 4, .
ﬁﬁam“waﬁtt such as an|I|ne ﬁy&rochlorlde and t he
guani dine 25 reagent is preferably a guanidine salt

10 .igﬁg%%;%guanldlne carbonate. WO 2007/025898

15

20

061065523 -20 In step 4, diamno pyrimdine
i s |od|nated as ﬂescrlbed above in

I?I sgpd 9t gdgme @o’r‘ﬁ%’tﬁ grope compound a s treated rslcewqg :ﬁ mE:t?lyl Grignard
reagent j in the manner described above, followed by treatment with hydrogen gas in the
presence of snitable catalyst, to afford isopropyl phenol compound b. The Grignard and
hydrogenation reactions of step 1 may be carried out in THF or like suitable polar aprotic

solvent as noted above.

In step 2, phenol compound b is treated with a cyanomethyl alkylating agent k such as
toluene-4-sulfonic acid cyanomethyl ester, to yield a nitrile ether compound ¢. This re-
action may be carried out in a polar aprotic solvent such as a ketone solvent, in the pre-

sence of potassium carbonate as noted above.

In step 3, cyano ether ¢ is treated with Brederick's reagent (t-butoxybis(dimethylamino)-
methane), followed by an aniline reagent, followed by a guanidine reagent, to directly
provide diamino pyrimidine compound d. The reactions of step 3 may all be carried out
in DMF or other suitable solvent in a single reaction vessel. Asnoted above, the aniline
reagent is preferably an aniline salt such as aniline hydrochloride, and the guanidine

reagent is preferably a guanidine salt such as gnanidine carbonate.
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In certain enbodi nents the iodination reagent nmaybe
i odi ne nonochloride. In certain enbodi nents the
compound of formula d may be dissolved or partly
dissolved 5 in acetic acid or a mxture of, a

WORNYBEE water. In certain enbodinents the r?ér&ﬁ %WH%);”
further conprise treating a-@nmpound of formula c
wi th Brederick's reagent, followed by an_aniline
Jrotterotvdimiyo pyriguidinicdiiniedingied as dasertied @bavis i SgRe dito vield iodo
fQhsadpard. I n certain enbodi nents the method may
fur er'conprise treating a conpound of 10 formula b

th cyano t|n agent
R R S MR ST S L T
nmet hod may further conprise treatlng a conmpound of
Frogeriginzmibodionan tyrbe pamniragd o5 fogmiladl maihe dissplies s parsly dissolved

BYREQORMA drd iR rP68saRe8dahd datefydr ogenati on cat al yst
and acid, to formsaid conpound of formula b. In
ertain t he .subj ect net hod
TR N T TR L
fomma Bt veithnBreddnioks neapgang, fozliowetiéysm bipibed, falewhdbly a RAnwme, to

Fgmﬁﬁg?gmg%gg%pf%ggh%; i s al koxy, halo or alkynyl.
n

certarn diments the met hod may further
conprise treating a conpound of fornula h H3C CH3 @
by eraipgmb OGW)entﬁge mejhogmayAyriiigr copR;S;tFatine a gempopgd o

fulRD wiliEcyasodehjingeialieg g, 1oMoid e @upbutt sfformula c.
reagent, to formthe conpound of formula d. In

Ll %”900“ %ﬁleal:a a| 8§ n%&gqx%yﬁng%ﬁ@%md of

guanl |ne car ona i ment’s

fremnba wrﬂymébhyhmemeswn@ﬁhﬂgéoltwétbw hiflrageacnsmigherse of a

ﬁgr 6 anld QLMo G0 @ sai®onfhowind bEfombA®r €of , WO
77025898 CT/ EP20061065523 -21 H C R Ra"H3C CH3
s CH3 N

In certain em%ofi{'uncnts o_f%hc sul}Jl%ct method, R' and R® are hydrogen and R? is alkoxy,
halo or alkynyl.

In certain embodiments of the subject method, R?and R® are hydrogen and R' is alkoxy,
halo or alkynyl.

In certain embodiments the method may further comprise treating a compound of

H,C._CH,
R! 0. _CN
\[ N @)
2 RQ N’
: H

wherein Ar, R, R? and R’ are as defined herein,

with a guanidine reagent, to form the compound of formula d.

formula h.

In certain embodiments the guanidine reagent may be guanidine carbonate.

In certain embodiments the method may further comprise treating a compound of

formula g1, formula g2, or a mixture thereof,



RRRR XNRaF2 | / RBCN/ 3 Ra wherein Ar, R,
R2, R3 and R are as defined herein, with an aniline
reagent, to formthe conpound of formula h. In
certain enbodi nents the nmethod may further co

WQAY%3§ a conpound of 5 formula ¢ with Br é’&@ﬁ@?“gﬁsszz’

10

15

reagent, to formsaid conpouddl-of formula gl, or

formula 222, or a mxture thereof. In other

en‘ooqiﬂ@en oRithe invention, therédh¥s SHovi ded a

met hod Lﬁ%ng a com pound ormyl a L the

meth ALontagting a sol ' corrpoun@_
i njgcetic acid, W|th| \[

nono C¥ ol owed by opti onal Rado t| &n df 10

water, to form sai d conpound of fornula I. InR'certain

errbodl ments the nethod may further conprise
whmtlaaﬁirJRl‘gRQaR%midﬂlaomascdfaﬁmmerqmund of formula c in a

}g&%ut oxybi %‘J(g%m?re&!tﬁéﬁﬁ c\r@g@gun gfnfgnnul 161 | oned by an

aniline salt, followed by a quanidine salt, to for
Intertei spbadiaents the Bethad sy For i FOMRIBE S 23 EBBAPHRRYs

tohfu R WA remYick Ufch R8T, t€ DNMPrshid oM pairaiadfifsrghuda Sobtloimtla g2,
of a.  co d of fornmula b in a polar aprotic

LA DEHE % tol uene-4-sul fonic acid cyanonet hyl

ester, to formthe conpound of fornula c. In certain

o icmbadinenhef fhetinvsdtiom yhereisphevided g mathagldor preparing a com-

Mﬁ%@ tirRg1aa t§@;!nb’t§1b@ BorRpristhe &ﬁapmgwsoﬁlfuoﬁ of mnap@nu Rf
pol ar aprotic solvent, w t nmet hﬁ nesi.um hﬁ

bnrladipaeic BSHL triagianmoROg s f8 %‘ﬁfégw&ﬂm%nala ition of

Rtel; Qﬂ@ﬂﬂ%m@ﬂorﬁpélﬁﬂdyﬁforﬂmlhlam d, to formthe

conmpound of formula The invention al so provides

%%@%H rléf%ﬁlg@mep%r g&‘l:n?% 9%1 Hl}_§ ﬁ,j? Vﬁg@és?ﬁ&t%n g § Wiutidl &f com-

XO07/00 REBYB. T PERGUBOBBERE with t-butoxybis(dimethylamino)methane,
followed by an aniline salt, followed by a guanidine salt, to form the compound of

formula d.

In certain embodiments the method may further comprise contacting a solution of a

compound of formula b in a polar aprotic solvent, with toluene-4-sulfonic acid

cyanomethyl ester, to form the compound of formula c.

In certain embodiments the method may further comprise contacting a sohition of a
compound of formula a in a polar aprotic solvent, with methylmagnesium halide,
followed by hydrogen in the presence of a hydrogenation catalyst and acid, to form the

compound of formula b.

The invention also provides compounds of formula d

H.C CH
SC 3 NHa .
1
G
P .
R’ R N7 TNH,

or salts thereof, wherein:
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-22 R1, R2 and R3 each independently is: hydrogen;
al kyl ; al kenyl; al kynyl, am no; halo; am do;
hal oal kyl ; al koxy; hydroxy; hal oal koxy; nitro;
hydr oxyal kyl ; al koxyal kyl ;  hydr oxyal koxy;

WQRRYIBAEI koxy; al kyl sul fonyl ; aryl sul f onyl PCAFRA§6/065523

aryl; heteroaryl; heterocyeDyL het er ocycl yl al koxy,
aryloxy heteroaryloxy ar al kyl oxy; het eroaral kyl oxy;

5 Rﬁ“‘bwada‘:'ymgmﬂﬂﬂmmmmw alkearigaliongizymneoyler
ﬁé@éﬁh Yo sﬁﬁ‘”{mm{& Hl%ﬁ{ﬁrﬂ@%? alkoRP8H1;

W‘PW@]@W‘Y’ ﬁkma&qﬁyﬁlﬁﬂﬁon%m&g@ny&ﬁyﬁ@ aryl; heteroaryl;
hetetoox R hllsﬁé}oc Ylﬂk&@wb@fheteI@ﬁl@(loﬁﬁt@i’alﬂﬂoﬂyﬂleteroaralkyloxy

i SRS ot ol y RS RN R

whgte froamih Iaeaf:h inel cjen derslyxs hexnt Erie@ or NrR@ R atydrwgeri, efvall hydroxy,

| u
e S R e S T
alkylro R ped Rol}@gcthﬂmfl@eth? aliops Ensbish Hsh p a&ﬂchreé Py e five or
& nf%ﬁﬂ)c@a rﬁi"g@h:ﬂ)bgﬁé}ﬁﬁ?m@ﬁ@es%e'o? v ePoratomabdlecRd from O, S
kynyl. In-certain enmbodinents of formula d, R2 and
re hydrogen and Rl is al koxy, halo or 15
pilokiday that Wi Rinwan aemyadogen, B Byodmsthogypounds  of
formulait H3CCH3 R OCN(h) RI / RBI NA H
r f 1 al I,
B35 LR of SAREEEL Iy PP o RAAGRE ko haloor
fleyet.oaryl ; and Rl, R2 and R3 each independently is:
hydr ogen; al kyl; al kenyl; al kynyl, am no; hal o;
Ridefl@in chdb@dldaid of farla®xy, R? bydiR0ary hydieden ah & akig alkokyt, halp or
§¥drﬁxyalkyl; al koxyal kyl ;  hydr oxyal koxy;
¥Whyl al koxy; al kyl sul fonyl ; aryl sul fonyl ; cyano;
aryl; heteroaryl; heterocyclyl; heterocyclyl al koxy;
Hha/ingonyion hlee proyideysamxpounds Hfifkgmbxl; het er oar al kyl oxy;
25 optionally substituted phenoxy; -(CH2)m (Z)n
(CO-R or -(CHYm (A S2-(NR9)o Rt where mand n
each |ndependently or 1, Zis 0 or NRg; Rr is
hydr ogen, al kyl Rihys ~CHl koxy, anmi no,
hydr oxyal kyl or al al Kyl , and each R is ()
i ndependent |y hyg Ar

or salts thereof,

wherein:

Ar is optionally substituted aryl or optionally substituted heteroaryl; and

R!, R? and R® each independently is: hydrogen; alkyl; alkenyl; alkynyl, amino; halo;
amido; haloalkyl; alkoxy; hydroxy; haloalkoxy; nitro; hydroxyalkyl; alkoxyalkyl;
hydroxyalkoxy; alkynylalkoxy; alkylsulfonyl; arylsulfonyl; cyano; aryl; heteroaryl;
heterocyclyl; heterocyclylalkoxy; aryloxy; heteroaryloxy; aralkyloxy; heteroaralkyloxy;
optionally substituted phenoxy; ~(CHz)m-(Z)-(CO)-R’ or -(CH2)wm~(Z)a-SO2-(NR¥),-R
where' m and n each independently is 0 or 1, Z is O or NR%, R'is hydrogen, alkyl, hydroxy,
alkoxy, amino, hydroxyalkyl or alkoxyalkyl, and each R®is independently hydrogen or
alkyl; or R” and R’ together with the atoms to which they are attached may form a five or
six-membered ring that optionally includes one or two heteroatoms selected from O, S
and N.
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al kyl; or R2 and R3 together with the atons to which
they are attached may forma five or six-nenbered
ring that optionally includes one or two heteroatons
selected fromO, S 30 and N. WD 2007/ 025898

WORHTES3806/ 065523 -23 In certain enbodi meffL/EEFH6065523

formula h, RL and R3 are hyd@bgen and R2 is al koxy,
hal o or aIkynyI In certain enmbodi nents of , fornul a

hn, cergin gmdiodigicaisef Fyrmulde R antiR Rre hysireger and/R’ i alkgxyphalo or
akkynyl . 5 The |nvent|on also provi des conpounds of
formula hI H3C CH3 R CN ~R5 (hl) Rz R3 NH

BB B LRAE A SDTIAR SRR T

dkyshyl ; al kynyl, am no; hal o; am do; hanaIkyI
al koxy; hydroxy; hal oal koxy; nitro; hydroxyalkyl;

ﬂéﬁﬁ%‘éﬁﬁbgﬂgo Frohiﬁdﬁ M@uﬁ@m foral iy | al koxy;

al kyl sul f ony aryl sul fonyl ; cyano; aryl; heteroaryl;

het erocycl yl ; hZL roc IyIaIkoxy, aryloxy,

heteroaryloxy XY; heteroaralkyloxy;

optlonally substi t ut ed phepgxy. - (CH2)m (Z)o (CO - Rf

-(CH2)m (Z)n Rg P mmere m and n each )

|ndependently |s 1 | NRg, Rr is

hydr ogen, al kyl R hydroiﬁ, ﬁalkoxy am no,

hydr oxyal kyl or al koxyal kyl, and each Rl is

i ndependent |y hydrogen or alkyl; or R2 and R3

T heieoki th the atoms to which they are attached

ﬂmamﬁorn1a five or six-nmenbered ring that optionally
% ne or two heteroatons selected fromO, S
4Rd 20 each R5 is independently alkyl, alkoxy,

h’aR%an(tRsebcai inédpeydently is: hﬁh@@nmﬂem&@nﬁmﬂnsybmmorhﬂﬂ a

‘H? %8 oﬂ%({aﬁ(yﬁ a]IkBg% P%ﬁ%%ﬁ(%ﬁgggﬁﬁ% i's al
hydrwlkmynal@mﬁb@i%rﬂl@swfonﬁ/b e oL 1CyanA; |a§yldlewr@ﬁfﬂnd
R3eraéyRlyl KL RER NI ARGky FikylbRy; BK@XHloxy: aralkyloxy; heteroaralkyloxy;
optionally substituted phenoxy; -(CHz)n- (Z)n-(CO)-Rf or -(CHa)w- (2‘1)11—S()g—(NRg)I_,—Rf
where m and n each independently is 0 or 1, Z is O or NR®, R'is hydrogen, alkyl, hydroxy,
alkoxy, amino, hydroxyalkyl or alkoxyalkyl, and each R® is independently hydrogen or
alkyl; or R® and R’ together with the atoms to which they are attached may form a five or
six-membered ring that optionally includes one or two heteroatoms selected from O, S
and N; and

each R’ is independently alkyl, alkoxy, halo, or haloalkyl.

In certain embodiments of formula h1, m is 0, R! and R? are hydrogen and R’ is alkoxy,
halo or alkynyl. Preferably R? is alkoxy.

In certain embodiments of formulahl, m s 0, R%and R® are hydrogen and R!is alkoxy,
halo or alkynyl. Preferably R is alkoxy.

The invention also provides a composition comprising a compound of formula gl



hal o or al kynyl. Preferably R is al koxy. 25 The

i nvention al so provides a conposition conprising a
compound of formulagl WO 2007/ 025898

PCT/ EP2006/ 065523 -24 HCIi3 Ra i a R 1 X

O N R
WQ 20870258983 CN R or a salt thereof, in adm legpazpﬁowﬁssgzs
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pol ar aprotic solvent, wher@#n: RL, R2 and R3 each
i ndependently is: hydrogen; al kyl; alkenyl; alkynyl,
am no; halo; 5o dp, hallogkkyl; al koxy, hydroxy;
hal oal koxy; nitro; yg?oxy | kyl ; al koxyal kyl ;

hydr oxyal koxy; & S\ n\§piyﬁJﬁlkylsulfonyl; ol
aryl sul fonyl ; cya ryll: heteroaryl; heterocyclyl?
het erocycl yl al kgxys@ryp 88y, Rhet er oar yl oxy,
aral kyl oxy; heteroaral kyl oxy; optionally substituted
SNEAR W reot, i BuEOvAh & P6lar Sfro@d sotvesdt2) m (Z2) 0

SO (NRg)o Rf  where mand n each i ndependently is O
BPerdn: 7 js O or NRy, R is hydrogen, alkyl, hydroxy,
RO RAhdOR\eachaifrilepen ddnylgl isokyiad dey] aliol; akkhdxiiah Kyiminaridilo;

h. Rl is,.ind { Ax
R el REFPRREROE Mol Q965 rifonluSt siko R
et exyhisekynaligynybikewe afliylselfamyl; arylswlforetitsannesd arylgteronayl:
@%%hﬁgﬁtg¥é§ﬁ§%N; aha gfﬁéhgpﬁmﬁﬁ&ﬁg In cef?g#ﬁ&MEﬂDmﬁ
auiopelisahitisiest PHesPRYi 6Tl (RGN

R (P E Ry ogen L&
Weﬁé fn aalldwl dh inB@lefd@itly is:ao &ymylis Ofo =Rke rHéF Ihydrllageﬂ, slkyl, }aydroxy,
oXVy.. ertaln e odl nt (0] [ a an
G Aing hpeian 8 BRoRI g 13 oSty KRR o
Bk -af oz IRA b 4/ R Ro gdtlser afithatky atoins toehittaihey erltakihee miag fagin a five or
f.or mul .. R4 i . i i
ki rinkihat SBHalY Inctud& bnl gF ol HERAI; B figm 0.5
;R ;an

R*is alkyl.

In certain embodiments of formula g1, R! and R® are hydrogen and R” is alkoxy, halo or
alkynyl. Preferably R* is alkoxy.

In certain embodiments of formula g1, R? and R® are hydrogen and R'is alkoxy, halo or

alkynyl. Preferably R’ is alkoxy.
In certain embodiments of formula gl, R* is methyl.

The invention also provides compounds of formula g2

or salts thereof,

wherein: :

R!, R? and R® each independently is: hydrogen; alkyl; alkenyl; alkynyl, amino; halo;
amido; haloalkyl; alkoxy; hydroxy; haloalkoxy; nitro; hydroxyalkyl; alkoxyalkyl;
hydroxyalkoxy; alkynylalkoxy; alkylsulfonyl; arylsulfonyl; cyano; aryl; heteroaryl;
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or salts thereof, wherein: R, R2 and R3 each
i ndependently is: hydrogen; alkyl; alkenyl; alkynyl,

am no; halo; 25 am do; hal oal kyl; al koxy; hydroxy;

hal oal koxy; nitro; hydroxyal kyl ; alkoxyalk

WHEFERTA koxy; al kynyl al koxy; al kyl sul fonyﬁ":’m@"z”"“"’“ﬂf’

aryl sul fonyl; cyano; aryl; heéberoaryl; W 2007/025898
PCT/ EP2006/ 065523 - 25 heterocyclyl

hrstreessby bpiprosyddlioxyaarylpex heterratylomparafindsy; heteroaralkyloxy;
@%ﬂnm s‘ilﬁéhtutg@grﬁén‘% a{ctm)g)mu (CODLRf 0PALHY) SIS BOL-BURY,-R'

Shre gy g e Ay SO gt of KRG R g, lisighsdroxy,
ﬂkox?y, atZinb,Shym'di&a]k\ngr a]RﬁxyS]ki?ly:dfdGagt&fR minldyﬂendé]yljﬂlm gen or

OX ¥ C
%‘q etﬁ%( Rﬁt}{g erltgg g I;]o W rl@%h’l%? é.l%l ahXAh’ed @9 fcﬁ“gl %%ve or
smgemberedwnghhat hetlmadrrmchldeame@h twqwraa‘temaﬁqle&@ﬁé@m 0.5

fogma five or six-nenbered ring that optionally
pclu es one or two heteroatons selected fromO, S
Bngalkyl- and R4 is alkyl. In certain enbodi ments of
formula g2, R and R3 are hydrogen and R2 is al koxy,
hiadeAai fem b inseh keyat yodrmuPRr £2f R ald| R/ aRkhyilged Xabd/ is 4lkoxy, halo or
%g%lﬁlgd%pgpgggﬁﬁ(s of formula g2, R2 and R3 are

g alkoxy hal o or al kynyl.

Preferably R is al koxy. certain enbodi mgnts of

Fnsertain gmgpdinmntsiof fermwia2, R e R e o 1008 AR

Qk ﬂnqahhb@nvggm@ﬁYS|ng a conpound of formula gl, a
conpound of fornmula g2, or a mxture thereof, HCR

ﬁfgft%fefn e mﬁ’&ﬁi}_lg%lm avcﬁlﬁtﬁlgmpo aPCSpr(F){t Io(r: :g: f/Znt

wherein: R, R2 and R3 each independently is:

Hyinpgeinn alap Ripivides fasppasition CRYARHNE HeAnHEINA af fgrmulagl, a

I ndhéfo%hia ;oraliRXYe thB)EK, OXy; hal oal koxy; nitro;

hydroxyal kyl ; al koxyal kyl; hydr oxyal koxy;

al kynyl al koxy; , alkylsulfonyl arylgyéfoqx}; cyano;

aryl H, etgmoaf&&4ﬁ 3 e
R 0 R

| s

CN R
Re” R?

or salts thereof, in admixture with a polar aprotic solvent,

wherein:

R, R? and R’ each independently is: hydrogen; alkyl; alkenyl; alkynyl, amino; halo;
amido; haloalkyl; alkoxy; hydroxy; haloalkoxy; nitro; hydroxyalkyl; alkoxyalkyl;
hydroxyalkoxy; alkynylalkoxy; alkylsulfonyl; arylsulfonyl; cyano; aryl; heteroaryl;
heterocyclyl; heterocyclylalkoxy; aryloxy; heteroaryloxy; aralkyloxy; heteroaralkyloxy;
optionally substituted phenoxy; -(CHz)m- (Z),J—(CO)—Rf or -(CH2);,1—(Z)11—SOZ-(NRg),,—Rf
where m and n each independentlyis O or 1, Zis O or NRE, Rfis hydrogen, alkyl, hydroxy,
alkoxy, amino, hydroxyaikyl or alkoxyalkyl, and each R*is independently hydrogen or
alkyl; or R* and R’ together with the atoms to which they are attached may form a five or
six-membered ring that optionally includes one or two heteroatoms selected from O, S
and N; and

R* is alkyl.
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het erocycl yl ; heterocyclyl al koxy; aryl oxy;

het er oaryl oxy, aral kyl oxy; heteroaral kyl oxy,
optionally substituted phenoxy; -(CH2)m (Z)n (CO) -Rf
or -(CH2)m (2),-S02-(NRI').-W where mand n ea

ch
WO Hfgefttent |y is 0 or 1, Zis 0 or NRg, PC§’EP2°96/055523

hydr ogen, al kyl, hydroxy 2526Lkoxy anlno
hydr oxyal kyl or al koxyal kyl, each Rg is
Inetetpioeddntingents of foguitas gk anche l andol” arhaleeemand R is alkoxy,

Eggg;ggﬁlngrge&g@@q%,&o whi ch they are attached
forma five or six-nenbered ring that optlonally

n%h%g%gwg 1%&3?1?5 ofﬁowf ! EL@ 6545% Gl elgydg'gggllin and RISIS alkoxy,
EﬂﬂbEﬂﬁﬁ@Bﬂ@ﬂEﬁB@lﬁﬂﬁﬂqmm certain enbodi nents of
formulas gl and g2, Rl and R3 are hydrogen and R2 is

B SREY embB@nRn & or A k¥ b gﬁfﬁkﬂdhﬁ is al koxy. In
certaln enbodi nent s of #6 as gl and 22, R2 and R3

n_and I s al ko hal o or alkynyl
"e‘f% Pgls??prqv?eﬁfwnd%og%m%ﬁ ai n enbodi nents of
formulas gl and g2, R4 is nethyl. The invention also

CH;ormula ¢ H3C CH3 R O-CN (c¢)
mherein: Rl, R2 and R3 each
; aIkyI al kenyl ; al kynyl , {¢)
am no; halo; 10 ¢ ; hanaIkyI al koxy; hydroxy;

hal oal koxy; nitrd; “Aydmdxyal kyl ; alkoxyalkyl;

hydr oxyal koxy; al kynyl al koxy; alkylsulfonyl;

ﬁ?%h;%QQQ X+m- yano; aryl; heteroaryl; heterocyclyl;
erOCyC oxy; aryloxy heteroarylox

R, BT keyd Bhepeh indenen dentlalisclyydsagen; allgiralksn) 4llgom§1u@fgm|0t hplesd

%B%%L%Qﬁﬁﬁmmﬁ%ﬁxﬁgg i ndep endeaﬁj;}/% S O

lafdr%yalkmn@ allgynylalksqey; afigylsplonyd; anbylonyhapyryn: ar
He'ierad:ﬂélylg Mete@@d@ﬂkmmxmh&yﬂoa@[oxgl akﬂm@dytqwteroamﬁyiow

Sy whur REPRARER G ShaerD Ry (FHEhegp aper (RO

wbdrached oagh ﬁldcpmdelft]yv:eo arl, Zgs QOM&R edydiogen, aligt hydroxy,
0] t

L e

alkylgr R; ped oa?tberw@rtbg@tﬁma fRiwieh ﬂ?yaxq@étﬁ ed gy fpraya five or

ZR ¥R lring B2 bticahY inBdésondlok Qifd/hetérﬁatﬁﬁﬁ teMclrd from O, S

gp?gdlnents of fornula ¢, R2 and R3 are

provi des conpourt€
R2 | R3 or salts,thereof,
i ndependently i &

In certain embodiments of formula ¢, R' and R’ are hydrogen and R’ is alkoxy, halo or
alkynyl. Preferably R?is alkoxy. In certain embodiments of formula c, R and R are
hydrogen and R’ is alkoxy, halo or alkynyl. Preferably R1 is alkoxy.

Scheme C below illustrates another method of the invention wherein X is halo, Y is halo,

tosyl or other leaving group, and R, R? and R’ are as defined herein.

H,C~_-CH,

H.C._.O

13 OH Step 1 H C CH, Step 2 g
R 1. MeMgX | OH ;ggr 1:::L
R? R 2. hydrogenatlon CH,
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hydrogen and R is al koxy, halo or alkynyl.
Preferably RI is al koxy. Schenme C below illustrates
anot her nmethod of the invention wherein Xis hal o, Y
is halo, tosyl or other |eaving group, and Rl

WOHWTHS%r eas defined herein. H3C O Step 1 C%‘)&?—%ﬁssm

Step 2 RO, R11 OH 1. McMgX-R7R \ OH TsC~ S RZ i

R2. h ydrogenation Rz | i RB RI CH WR36 a ms WD
2007/ 0258981,CICHP20061065523 -27 HC €8C 5R Step
3 9 1ep4R'O(JBIStep5 S, | odi atlono"ﬁZR3O
2t 3 Sﬁ oo 884 & fe G _
RedihaRdn R I%nCR 4 St Bgse’ BrFf,i-> 23S RPOCMLCN
r eagent R2 CN R4 ine CH: P | 97 H3C H3C CBiBeR k

CN Step 8 :13NH2 O & Y Rz / R3 NAr Quani d®ne r H
SCHEME C 5 In step 1 of Schenme C, acgtophenone

ﬁHsaistreatedfirstHW H el Grignard
f ol LoWiER®hy, t r egiimelt vt h d,rpﬁgen__S%E_?_i_n,
t he sel\te oBrederick'abl e cat an d)Hder ac iaflilife
: isCsutsiaged t he pres gt G Rr ot her
m ner@al jacid), to afford isopfjopyl mienol conpound b
in t he nner descri bed above. In step 2, phenol
OU{E bis treated with tosyl ol ogsfsde to form
toéy & conmpound : > NH,

Step 8 R} 0

uamndine
B2 Nl R? R® N7 NH
[ 1
SCHEME C

In step 1 of Scheme C, acetophenone compound a is treated first with a methyl Grignard
reagent j, followed by treatment with hydrogen gas in the presence of suitable catalyst and
under acidic conditions (such as the presence of HCl or other mineral acid), to afford

isopropyl phenol compound b in the manner described above.

In step 2, phenol compound b is treated with tosyl chloride to form tosylate compound

m. This reaction may be carried out under nonpolar solvent conditions.

An iodination reaction occurs in step 3 wherein tosylate compound m is treated an iodi-
nating reagent to form iodo tosylate compound n. Iodination reagents such as iodine
monochloride, N-iodosuccinimide or iodine in the presence of oxidant, may be used in

step 3.

In step 4, iodo tosylate is hydrolized to yield iodo phenol compound o. The reaction of
step 4 may be carried out under polar protic solvent conditions, such as in an alcohol

solvent, in the presence of base such as KOH or NaOH.

In step 5, iodo phenol compound g is treated with a cyanomethyl alkylating agent k to
form cyanomethyl ether compound p. Cyanomethyl alkylating agent k may be, ¢.g,,
toluene-4-sulfonic acid cyanomethyl ester, bromoacetonitrile, chloroacetonitrile, or like
alkylating agent as noted above. The reaction of step 5 may be carried out under polar

aprotic solvent conditions and in the presence of mild base such as potassium carbonate.
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10 m This reaction nmay be carried out under nonpol ar
sol vent conditions. An iodination reaction occurs in
step 3 wherein tosylate conpound mis treated an
iodi- nating reagent to formiodo tosyl ate

W 207/0§8%at i on reagents such as iodine ggﬁ{r@gqoggssszs

N-i odosucci ni m de or iodine-28-the presence of

oxi dant, may be used in step 3. 15 In step 4, iodo

Cmmathefi ¢tkerivguipoii izl treafed veth Brededek e (ald,iembe(ﬁrlﬂ@d-
Iﬁﬁaﬁ&em 8 ®to foth &R aﬂlmy&epo%a ﬁi €@ HactitdRky be

pol ar protic | vent cond It1ons, suc

erreshlt in s dimegformamidn D MFebiion arolpRaLOTaie suigblegglar
HrofiaGent. MsSh ﬂﬂ chse of aﬂ@omhe@g amcmmumedo;bb@e, frhat ed

Wi th a al kyl atin form
s SPE el oS md Arep T BT oth PRzt
agent kK may be, e.g., 20 toluene-4-sulfonic acid
cyanonet hyl ester, bronpacetonitrile,

chl oroacetfgnltglle or |ike alk | ati ng agent as
ndCed cahove: N'*f‘he reaction P 5 may be carried

ndecg p IarR4 aprotic ﬁolv nt sconglytions and in
g (?f m |l d base as ot assi um
caph %CWDRQOOQ_OZ*%SQS P HAP2006/ 85523+ HNER"),
Q?yanrret’ﬁyl et her conpoun p a'fed W th
Brederick's reagent (al koxybik(al kyI R ani no) met hane)
in step 6, to forman am nal conpound gl This
Tnecarsain embndigisats aovnal cerpomd glrmay not iseleisleron splig e instead
b e)l,s@l&le&'fn RO fn o%ejra% P c%pefn@l e b Qs method of

rotic solvent. In the case of npounds ,}L and
&Berap Adgecsiberd %%én M3Ry Fapodm e%ﬁéima naceﬁ?axm? & r%‘ompound
Qlﬁd)rl@ £ 8%k 848 pbiThde G reinlainl it BOMMIidrwEikaRD GURRV iDErde out.
owmn below H3IC CH3 RNR4 HBC CH3 R O 'R R~ CN

In st ﬁmm%c%%p%m% g_f’ Sor c!}ﬂlﬁo% i_g}l( Eél)x?n{e J'tz}:omr]qo&ncg glrzlmd q2)

certarn e m na
is sabted aith @n asiline sogentlio yirld aniling @a@mqmylpbend oibgaiine re-

4 ntﬁﬂ% B TR bR ‘Bet%fb%f?l RS ife QT ROED So e - préSrably a‘faﬁ&ﬁfl

met hod of 10 Scheéne A descri bed above,
3RiAg. Erfrsdinedeagentiof stR 7 Y bR iciBe %ngftaé%'%‘}l%@ salt or other
ﬁwlmﬁun Aodth, i na@? emBHdmikhte SLthe dKpAiditEe sxﬁnnereemmpdmnd r
o) utlon eOWIS carle tep
need aps hefo ac??flrrﬂﬁ‘z ﬂfiPS gd‘i“’ 88‘%‘8 “3?6 apitine en ur e

@in Eong o tmotsnsgn folatieh. 22)

In step 8, aniline enamine compound g is treated with a guanidine reagent to afford di-
aminopyrimidine I. The guanidine reagent may comprise guanidine carbonate or other
stable salt of guanidine, and the reaction may be carried out under polar aprotic solvent

conditions.

Accordingly, the invention provides a method for preparing a compound of formula I the

method comprising treating a compound of formula ¢

HyGe_-CH,

3\[ A (n
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Is reacted with an aniline reagent to yield aniline
enam ne conpound r. The aniline re- agent may be an
aryl am ne or heteroaryl am ne as noted above,
referably a phenyl 15 amine. The aniline r

(E%Ogﬁm?”ﬁay be in the formof a hydrochl ori 5?%2?‘%06@3:5523
other stable salt. Again, r@8%many enbodi nents of the
i nvention the aniline ether conmpound r _ need not be
wilop aeaaglingnsapeat épfogmpks corrneryd peformpia Laderit whil e

RNRF AIER'QAS T B en SR RUErdgerl; ml A%eriyl} aB§hyd aniilo; hbld; amido;

SsRoTnaR %&%ﬁﬁf H%Salgq%?yglgge A A L A
dlkboen yyikary; dikpleu foagl) enyisu lfeny]; cogany; iasyd; hgteasnry] egerocyclyl; hetero-

I%%fg}%?co%% ?er?rgoxg‘g}eltje% aryl%%fl yl%ggatgretglto rél (ﬁ)@lonﬁf}%ﬁshﬁlted
sishomRtClbnthi(ERs R mgﬂam@wsgxﬂm regn and n cach

?H@%ﬁg@&%f’s o”r&hhsqus ér)%g Nﬁg @@rﬁglwtﬁao@ ﬁmpmmmwoi]kcwrdmm

| SI atl n a comnpoun
e onypliyiror FLE?@‘B@% & eonieRl o dge ty(hy EJP m(ikﬂ or R and
ROO k2 58&8h@ﬁ$ﬁ§&2@ﬁ6ﬂ eh a2 attacha&nm fdiman fiye @nighinieenbered

r.eagent the cq und ,
L R R A SR ST AT R Ch

aI kenyl al kynyl , am no; haI o am do; hal oal kyl ;

Tl dersain yrmbhdigtica isyhe gnahidiierenegnt ind gyesidineysalt syeh ap gypnidine

aldxyal kyl 5 hydroxyal koxy; al kynyl al koxy;
alkylsulfonyl arylsulfonyl' cyano; aryl; heteroaryl;

et er.oc eroSc | al.kgx aryl oxy:

B8 sgp B I Ei Ry iRy Hid 6Tk kil Rysting a compound of

fophilla @a:hthyBxsaidmks teapend, folpived by yn anili@HR)gen |, B forr €0) - Rr
SQZ- (NR~)n Rr where in and n each

Omopeo%ggge@’f]y s Oor 1, Zis O or NRI, Rf is

hydr ogen, al kyl, hydroxy, al koxy, am no,

nyrarten y@lbkwems ‘the Jogiga My furthen Eorappsy tRgtingg compound of

foﬁﬂ@ﬁﬁ_@ng,ﬂymmlc;}equor al kyl; or Rz and R3

together with the atons to whi ch they are attached

may forma five or six-nmenbered 10 ring that

opt i o] | gu, n@L&LdDes one or two het éh@aéis sel ect ed
fromoO, |S and In,certain enmbodi pentp t géh’a\nl di ne
reag > ,:"t ne salt such aS>gtan

car bong | nogergsai ngenbodi ments t hd ove lnetdiod g2
may R er R‘tonprl se theatl ng a coRpo ornul a

p with Bredericks reagent, followed byjan ani®kine
reagent, to formthe
wherein RY, R%, R® and R* are as defined herein,

with an aniline reagent, to form the compound of formula r.

In certain embodiments the method may further comprise treating a compound of

formula o with cyanomethyl alkylating agent, to form the compound of formula p.

In another embodiment the invention provides a method for preparing a compound of
formula 1 the method comprising contacting a solution of a compound of formularin a

polar aprotic solvent, with a guanidine salt, to form the compound of formula 1.

In certain embodiments the above method may further comprise contacting a solution of
a compound of formula p in a polar aprotic solvent, with t-butoxybis(dimethylamino)-

niethane, followed by an aniline reagent, to form the compound of formula r.



15 conpound of fornula r. In certain enbodi nents the

met hod may further conprise treating a conpound of

forrrula g, g2, or a mxture thereof, H3C CH3 RN R4
R O NRA R OCN RZ R3 CN R 91 2 Rs

N~R
W‘P“i””??ss%er ein R, R, R3 and R4 are as def]’Cﬁ/gHZOOGIMSSZS
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herein, 20 wth an aniline régent, to formthe
corrpound of formula r. In certain enbodi nents the
Hreqertaiel embpdimentsiike mehag may Sirfhes sAMRTie SOnaES A ARluden of a
£ B @ oPfoth b oG y@n&r@ﬁmm ek il 4 aragRtic sotb@t,fvathan
the corrpo nd or nul.a anot her enbodi nent the
t’dﬂ ?B‘E’%p‘ﬁmﬁé’ifﬁ’é’a‘“gé:r preparing a conpound
of fornula I the nmethod conprising contacting a
Bodetthin @mboflimen sohpoethdd ofay figthvo bamprise pordactia§ a pejiitign of 2
90@1[1 tu'nﬁ 8?%%&?%}9}% %ﬂggfla.r Qprgﬁ@é&\ghm ﬂﬁ?clpttionzh(ﬁrésﬁ{cgbf’ lljh@e with

oun i In certain enbodinents th
%@%ethﬁtaﬁd@t%%enﬁm fREp tegiepibioued eﬁmﬂa@? Png a
solution of a conpound of formula pin a polar
TR @dntios alsy protidesdontpoin budfdanyhils di met hyl anmi no) -
net hane, followed by an aniline reagent, to formthe
compound of for Eggba r~y WO 2007/ 025898
PCT/ EP2006/ 0655 396*3' n certain enbodi ments the
nmet hod may furthér ieNcont acting a solution of

a conpound of fo g2, or a mxture thereof
in a polar aproh’ E}e Mith an aniline salt, t&
formthe conmpound of f rruHar In certain

enbodi ments the nmethod may further conprise
contacting a solution of a 5 conmpound of formula o in

& A AbredwREk®: SOl vent i n t he optional presence of
';rgsﬁa?{ah&sfubf%}'wﬁ e orie e Db Re R el es
RYRpantifeadf inflependdnaly is: hyd3ze@HBkl:lalkenyl Rl yh yIRMNNAr hala;)
zﬁlﬁr 0; }§a%aik§rl, Eﬂﬂg{ye R;droi@ﬁeﬁgzhﬂoxy; nitro; hydroxyalkyl; alkoxyalkyl;
hydroxyalkoxy; alkynylalkoxy; alkylsulfonyl; arylsulfonyl; cyano; aryl; heteroaryl;
heterocyclyl; heterocyclylalkoxy; aryloxy; heteroaryloxy; aralkyloxy; heteroaralkyloxy;
optionally substituted phenoxy; -(CH2)m-(Z)a-(CO)-R" or -(CHp)w~(Z)a-SO2-(NR®),-R"
where m and n each independently is 0 or 1, Z is O or NR?, Rfis hydrogen, alkyl, hydroxy,
alkoxy, amino, hydroxyalkyl or alkoxyalkyl, and each R® is independently hydrogen or
alkyl; or R*and R’ together with the atoms to which they are attached may form a five or

six-membered ring that optionally includes one or two heteroatoms selected from O, S

and N.

Tn certain embodiments of formula r, m is 0, R' and R’ are hydrogen and R? is alkoxy,

halo or alkynyl. Preferably R’ is alkoxy.

In certain embodiments of formular, m is {, R? and R® are hydrogen and R'is alkoxy,

halo or alkynyl. Preferably R' is alkoxy.

The invention also provides a composition comprising a compound of formula gi



10 Ar is optionally substituted aryl or optionally

substituted heteroaryl; and RlL, R2 and R3 each

independently i s: hydrogen; al kyl; al kenyl; alkynyl,
m no; hal o; am do; hal oal kyl ; alkoxy, hydr

W‘P\Q"H‘éﬂsﬁ?éxy, nitro; hydroxyal kyl; al koxyal kfprm\ézoomssszs
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25

hydr oxyal koxy; aIkynyIaIkoxyﬁlalkylsulfonyl
aryl sul fonyl; cyano; aryI het er oaryl ; heterocyclyl;
heterocyclylalkqx&, P oXy;rhet er oar yl oxy;
ar al kyl oxy; het er oard kylo y; 15 optionally
substituted pheRa : 250 (CO-Ror-(CH2)m (Z)o
S2-(NR9)o Rt wh¢ m and ni.each i ndependently is O
or 1, Zis O or KR~ &g SNyl ogen, al kyl, hydroxy,
al koxy, am no, hydrpxyal kyl or alkoxyalkyl, and each
RO is independently hydrogen or alkyl; or R2 and R3
i LARS y are att ached
69&%%@‘#%ﬂ§?§ SI xphen‘#}%%oﬂaﬁtg that optionally
Wh@mades one or two heteroatons selected fromO, S 20

RNE2 Md IPVba&ﬁh&é}Jeﬂde@lﬂ’?i%dhﬁEéﬁeﬁ Ayl faﬂcﬁaﬁ@ﬂ zﬁcyﬁﬁl AfhinS; Khlo;

R’ d R3 hyd
SR T I A TGN A
EydbaahIREt ﬂkﬁlfylaﬂ@&ﬁ‘lﬂ]l@lsﬁlfonyl ay1sOlforRR cych; RSyl,ehea:roaryl

NN T —
entiow AlsbaitwehpsPL: of bl A Raot6FHoMHE) 00 (NRD, R
)E'gérm Ad m&ﬁn&&%ﬁé&%%@ﬁ%ﬁcﬂ iE2PRR Q@é@@@ro g§11 alkﬁ“h)ﬂiroxy,

iy, W?éaﬂrowa%kséahﬂmwgﬂvﬁn@wa@%& laﬁepga?”%iﬂif Eydmgen or

zﬂEJl\bQ'sz and mhage@llxag wifikihe R3me REiwiidh 8RE hreianai@pe e mrinya five or
a

St e it R s R g 3 (R et sl im0, 5

zﬂdmgmdhydroxyalkyl al koxyal kyl ;  hydroxyal koxy,

i§ | al koxy; alkylsulfonyl; arylsulfonyl; cyano,

ary heteroaryl; heterocyclyl; heterocyclyl al koxy;

aryloxy het er oar yl ox arplkyloxy heteroagalk | oxy

I@mtﬁﬁ ﬁmlb9d1§1%§t°if¥ ﬁl arechodpopen e Ry xypRalo or

(G*Q%ﬂb%2§ﬁa§5&y(NR9)n Rf where m and n each
|ndependent y is Oor 1, Zis O0or NRC, R is

ﬂ cart cmlb%%{nc% s og Fo&rcrinu% "I'a(J)ldeﬂ3 E.P@eiérgho%gi 5}1?1’81{1 is alkoxy, halo or
alkmhep é’mcfelablbr?x h}aﬂqoegen or

In certain embodiments of formula g1, R* is methyl.

The invention also provides compounds of formula g2

HyC__CH,
B! o. _CN
| .
R® R:[:N’R
i
l R’
wherein:

R, R? and R’ each independently is: hydrogen; alkyl; alkenyl; alkynyl, amino; halo;
amido; haloalkyl; alkoxy; hydroxy; haloalkoxy; nitro; hydroxyalkyl; alkoxyalkyl;

i

or salts thercof,
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al kyl; or R2 and R3 together with the atons to which
they are attached may forma five or six-nenbered
ring that optionally includes one or two heteroatorrs
selected fromO, S and N, and R4 is al kyl.

15
WREPTESHSenbodi ments of formula _ql, RL andI’ﬁ@"@?"@“""“q23

hydrogen and R2 is al koxy, hate or al kynyl.
Preferably R2 is al koxy. In certain enbodi nents of

hpireryhloxy; ﬂlkwmﬂwu alk3lsalfan yh geytsolfenyl saven R Brylhetaroasydy |
ﬁ(ﬁ%’g C?Qf h@ﬂe&% ﬁ%ﬁBﬂbh&e&ylﬁy%}ﬁWy; ﬂe&ré@ﬂkﬁbﬁ

nts o ormﬂ

A %lh‘*tm@fbplbffﬂ@v%d@%éw RIS bt HF ot ) gar (RO R
Gﬁge R arfdM edch Rd3pdnddheifas @ar 1, k4s @ oRAIRE 0T issigdliogen, alkyl, hydroxy,

S A s Ry
:ﬂ_Eylam.Ra and Rﬁﬂogﬁ?kﬂaﬁh. the ?tomy to va they arelagthahadl gy form a five or
B LA MR T om .
alddyiagdl fonyl ; aryl sul fonyl; cyano; aryl; heteroaryl;

ﬁe&gﬁgpyclyl; het er ocycl yl al koxy, aryl oxy;
het er oar yl oxy, aral kyl oxy, heteroaralkyloxy,

pt i onaII substi.tute R @h n 3
]g-‘rcert% ﬁﬁi oé%%mt.\ ]g zﬁ?}i{ \R;{]g%}ol%e n sl x%do or
a]hﬁﬁpéhefenablyy{ isssldxpr 1, Z is O or NRg, R‘ i's

hydr ogen, al kyl, hydroxy, 5 al koxy, am no,

ﬁ}%@ft%%fﬂb&ﬁ!meﬁ{s O@k&ﬁﬁﬁ]/aeﬂ_kw and3t %&@@ﬂ) 81 adBR! is alkoxy, halo or
I nd eE)en dent | ﬁ{ hydrogen "6r al kyl ; and R3

HasleiRb iR $47°%¥-ons t 0 whi ch they are attached
may forma five or six-menbered ring that optionally
Innetid embodienents of veamhetgr Rbik orthysel ected from 0, S
and N, and R is alkyl. 10 In certain enbodi nents of

E0 Uhof 2o bRl BingisoR KSInASR: A8 s St BHEORYL

compound of formula g2, or a mixture thereof, or salts thereof, in admixture with a polar

aprotic solvent,

The invention also provides compounds of formula p

H,C~__CH,
1
R O._-CN
R R® ®

or salts thereof, wherein:

R', R?and R each independently is: hydrogen; alkyl; alkenyl; alkynyl, amino; halo;
amido; hatoalkyl; alkoxy; hydroxy; haloalkoxy; nitro; hydroxyalkyl; alkoxyalkyl;
hydroxyalkoxy; alkynylalkoxy; alkylsulfonyl; arylsulfonyl; cyano; aryl; heteroaryl;
heterocyclyl; heterocyclylalkoxy; aryloxy; heteroaryloxy; aralkyloxy; heteroaralkyloxy;
optionally substituted phenoxy; -(CHz)in-(Z)-(CO) Rfor —(CH;:).]E,—(Z).I—SOQ—(NR‘?)H—RE
where m and n each independently is 0 or 1, Z is O or NR®, R'is hydrogen, alkyl, hydroxy,
alkoxy, amino, hydroxyalkyl or alkoxyalkyl, and each R* is independently hydrogen or
alkyl; or R” and R* together with the atoms to which they are attached may form a five or
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al kynyl . Preferably R2 is al koxy. In certain
enbodinents of formula g2, R2 and R3 are hydrogen and
i's alkoxy, hal o or alkynyl. Preferably R is

alkox In certain enbodi nents of formul a R
W vent - Feariobgro

%15 The invention al so provides a c
conpr|5|ng a conpound of for@#lta cal, a conpound of
formula g2, or a mixture thereof, or salts thereaof,
i megEnesedung tht optienaly ingludesie o o Reggroupms sefggted from O,
hfwention al so prOV|des conpounds of fornmula p H3C
CHB3 R OWCN RZ I / R3 (11) 20 or salts thereof,

Haaadmeoaney ot Brmtiy R dpd £GP FAEER ld Ko tkons alo or

akyrgb; Prbfa;tabladﬂ%ydqlkcabrkoxy, hydr oxy; hal oal koxy, nitro;
hydr oxyal kyl ; al koxyal kyl; hydroxyal koxy;

ﬁJ &Mﬁh}ileﬁibmﬂ&i&usalfwhﬁwﬁ RAYhd RBdr hyddd fefAA R BYABS, halo or
- heteroary het erocycl yl ; heterocycl yl al koxy;

QkWW%Qthﬁébégd%@VPﬁxy, aralkyloxy, het er oar al kyl oxy;
25 optionally substituted phenoxy, -(CH2)m

T invédn@ah aRb powvide§ Qo (F)fdor8a ¢ NRR)n Rf  where m
and n each independently is O or 1, Zis Oor NRg, R
i's hydrogen, al kyk, hyglroxy, al koxy, am no,

hydr oxyal kyl or &l Rpxydl kyl, and each Rl is

i ndependently hw 6114 aIkyI; or R2 and R3
together with the 5 to which they are attached
my forma five e 007/ 025898 PCT/ EP2006/ 065523 (&
-33 six-nenbered ri that optionally includes one or
two het er oat ons selécted fromO, S and N. In certain
enbodi nents of fornula p, R and R3 are hydrogen and
XaitsthadebOniereinal o or al kynyl . Preferably R2 is

R
mrdﬁéramllyl Rikoxys hpdrizex halodtkexy) m&reﬂwmyaém@ﬂ@mﬂhyaes
RRITPGHRES; eyl y Rl anQ1su iR, ulfonyBidyRe; ArykBeté@dryl;
Heterocyclyl; heterocyclylalkoxy; aryloxy; heteroaryloxy; aralkyloxy; heteroaralkyloxy;
optionally substituted phenoxy; -(CH2)m-(Z)s-(CO) -Rfor -(CH) - (Z)a-SO>-(NR®),-R
where m and n each independentlyis 0 or 1, Z is O or NR, Rfis hydrogen, alkyl, hydroxy,
alkoxy, amino, hydroxyalkyl or alkoxyalkyl, and each R® is independently hydrogen or
alkyl; or R? and R’ together with the atoms to which they are attached may form a five or

six-membered ring that optionally includes one or two heteroatoms selected from O, 5

and N.

In certain embodiments of formula o, R' and R’ are hydrogen and R*is alkoxy, halo or
alkynyl. Preferably R” is alkoxy.

In certain embodiments of formula o, R? and R’ are hydrogen and R’ is alkoxy, halo or
alkynyl. Preferably R1 is alkoxy.

Where any of R', R%, R?, R? or R’ is alkyl or contains an alkyl moiety, such alkyl is prefer-
ably lower alkyl, i.e. C;-Cgalkyl, and more preferably C;-Csalkyl.
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or salts thereof, wherein: 10 Rl, R2 and R3 each

i ndependently is: hydrogen; alkyl; alkenyl; alkynyl,

am no; hal o; am do; hal oal kyl; al koxy; hydroxy'

hal oal koxy; nitro; hydroxyalkyl alkoxyalk¥
I

aryl sul fonyl; cyano; aryl; hé#eroaryl; heterocyclyl
heterocyclylalkoxy; aryloxy; heteroaryloxy,
ar al kyl oxy; heteroaral kyl oxy; optionally substituted

O ¥dtiits Fé e IRrod} 8¢ th&hverdRoR are debdriddin(the Bxamples section
2-(NR)o Rf 15 where m and n each i ndependently is O

oW Zis 0or NRI, R is hydr ogen, al kyl, hydroxy,
al koxy, am no, hydroxyal kyl or al koxyal kyl, and each
Re methodsaie eodpatridy ofhd irogetionoire ussfull jdr praparafion afeprpgunds
ﬁlgtglﬁ ?&}ﬁ s% e fd1en A QRerd: Of n}é\‘m& arleB BV, geﬁ[t@ruﬁhgﬁ‘aﬂ'@ﬁcs con-

orma five or SIXx-ne ring that opfional
dirers pad SisorersoncdiseREn D SRE GRS Sloies psecigtedythy bladder butle

SRFudlion2fd hﬁnﬁﬁﬁ&hﬁncﬁ@@&ﬂdﬁﬁvﬁﬁ sucRfas fe@hd¥d bid@er cEf)acﬂﬂdre-

R3 hyd d | k |

PR S Re e eeaRgerep g e A ety
Benighplrastadic hﬂﬂarﬁﬁpilyRBPHI) eproyaitogienusmdypreflexia lukioxny,
fal.Q 9r 'ng@ ym &4 g@v%lax gqladﬁelah&%x e}/&&ss@n@

?quﬁlcy’ ontal’'ns an a
wroibeitis, prastasititsapdlyit piis syndedres, pr@&ltmy wmrmﬂllﬂlyphatm

Bladd: 1B tehabbbvihetaslaiyd. WO
2%)0%1;%]’%)5898 PCSF/ Epzooeeg/gsohg‘sszs ~34 Specific details
for tFe met hods of t Lnvention descr i

! ed in the d
s and coppnds g Voo A BRI FOL RSB GG Rgpnds
fhhﬁn inrvi@nd dsable Arehdis@fmént obdisqases pad etnidivn e hssouarabuitidpain

1?01}1 g%delf vralmgtﬁr F ca5& ﬁi&%ﬁ%% bfu?ﬁo lplﬁte'&l fga‘f\ﬂﬁat&fg p%m%ﬂiiglcal

range o rurinar | Seas
[its orrsgbeﬂspams crfﬁmlta! @mngprgmmﬁamyl uatrae‘tntrdl mspémghlatt%bums

ﬁ&?ﬁ% FHehtePhifadleaddre Lrgﬁ’ftyl eedriti @ RS rhldf | p@ﬁoﬁ‘iﬂ ischemic in-

urinary_i ncontinence conditions, such as duce

IBIYa R Hitabeyaiitis GAnogrpain. WERbmEyASEI oRbacta ! ipfeghen. Bpgjéraumatic
lhjﬂﬁi@QGmdhﬁﬁﬁ:geﬁrao‘ﬁﬁréﬁﬁﬂ shOEOIRfurlG NG, pall AchdRIed with functional

rre ctlv | static hypertrophy (BPH),
BB b éFFH’SE’?’ Hslset 8 Fexi a, urinary 10
frequency, nocturia, urinary urgency, overactive
Bicaudbeds apé kampotngds of the fnykntion arguseful fos prappxatien of compounds

Iﬂﬁlqﬁ bthafd dssb c}e RElehien %ﬂaﬁfﬁﬁ&ﬁ&s IRIREE SPENVO bBstructive

stitis, di opha bl adder hypersensitivity,
opark dio %ﬁs?fQPﬂ%) pghrag. dpencBopoe- 488 thedike adder. " The

nmet hods and conpounds of the invention are useful for
M&iﬁkﬁfaﬂy inethodf arclosqaapttids of thainvemioe ura wefal fos aleparifgrom-

qugs {o%‘ g‘ea&% g gas?romqes%gglsd?sor&gsd m%Rf&%' t]_{'rﬂglﬁe gowd %ﬂnﬁ{r&qe (IBS),
Inﬂammatory Bowel Disease (IBD), biliary colic and other biliary disorders, renal colic,

diarrhea-dominant IBS, pain associated with GI distension, and the like.

CT/EP2006/065523

The compounds of the invention in particular find industrial application as intermediates

in the synthesis of compounds useful for the above treatments,

EXAMPLES

The following preparations and examples are given to enable those skilled in the art to

more clearly understand and to practice the present invention. They should not be con-
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15 froma wde variety of causes, including, but not
limted to, inflamatory pain, surgical pain,
visceral pain, dental pain, prenenstrual pain,

entral pain, pain due to burns, "]gra'nerﬁnﬁ?MﬁbS%z;

v"ﬁ@ﬂag?ﬁ@s nerve injury, neuritis, neuralgias,

poi soni ng, ischemc in- jury35knterst|t|al cystitis,
cancer pain, viral, parasitic_or bacterial infection,
géered psrlimifing the scops pEtae e e PR £ Bt edragpnd
&gﬁﬁ&ﬁmh@km&aﬁs) and pain associated with functiona

bowel disorders such as irritable bowel syndrone.
The net hods and conpounds of the invention are useful
for preparation of conmpounds that in turn are usable
Examitle Ea(5-helor 2 spproaylet-inethospplencsy)-pihid tierdgh-dlamand ¢
obstructive pul nonary disorder (COPD), asthma,
PhOHEMeEPASBduANed BahisiHn ple Adliided Rabdh¥m8Bt hods and
conpounds of the invention are useful for preparing
com 25 _pounds for treatlng gastr0|ntest|na

rs, ingluding Ir abl e Bo Syndro (IBS)
-J§$ﬁ+.a OHB@ ry c N

il | ar Wd‘ﬂ Pbl rs nal CcTHAQCN,
di ar riea- donf'ik SCJp n assobiC&ed wi
di st ensi on, and the i ke. The conpounds of the
invention in particular find industrial—application
as internedi gtes the synthesis of donp

usefgh shor t e abo e bre Mept s.siep@uEXAMPLES The =N
rotigig ot ee

d e a
eﬁh@ﬂdNMﬁmse skb rt WBeHﬁbréw ar |y~
understand arnd to Practlce t he present |lLnventi on.
They shoul d not be"tdH W0 2007/ 025898 not isolated
PCTI EP2006/ 065523 -35 sidered as limting the scope

of th% i nvent pn, anHnerer asiepei ng il | ratineg

esen ereof——gxggggﬁg
]Gémélﬁed:@do 2 Oprb@L 4 noxy yrl\ﬁﬁ\l ne

di am n he %yﬁ‘t*‘hetl FP&E%EG usgd i n WhiNg,
Exanple i's utllned in Sche égé Sﬂep‘l OH Step

2 0 1) 2 MgC TsOCH2CN, 1PWCQ@BO~
StaevigaJ o~ /YN Step 3b o J o j tBuOCH(NWe2)2 o |
=M N Ve Aniline HOl i z 2 H not isol ated not

gt?:[? ll S—qsopropvl—ﬁl—metho;w—phenol

To a cooled solution of 1-(2-hydroxy-5-methoxy-phenyl)-ethanone (10.0 kg) in 79.0kg
of THF was gradually added 46.4 kg of 3M solution of MeMgCl in THF at a rate such that
the reaction mixture temperature did not exceed 25°C. Following addition of the

MeMg(Cl solution, the reaction mixture was stirred at ambient temperature for 18 hours,
at which point HPLC analysis showed more than 98% conversion of 1-(2-hydroxy-5-
methoxy-phenyl)-ethanone to 2~( 1-hydroxy-1-methyl-ethyl)-4-methoxy-phenol (not
shown in Scheme D). To the stirred solution was then added 10% palladium on carbon
(1.02 kg, 50% water wet) suspended in 3.5 Kg of THF. The reaction mixture was cooled
and placed under a hydrogen atmosphere at 5 psig, and concentrated HCI1 (19.5 kg) was
added while maintaining the reaction temperature at 25°C. The resultant mixture was
stirred at ambient temperature for 18 hours, then treated with 44.4 kg water and filtered
through a bed of Celite to remove suspended catalyst. The filter cake was rinsed with
EtOAc and the combined filtrate was separated. The organic phase was washed with



NI-12 Step 4 N2 Step 3c OY N1) ICl, AcOH H20 ON
Quanidine CO8 Ol / ' N-NH 2) NaHSO3, H20 O NANH 2
3) NaOH,,, EtOAc 2 4) iproH HC SCHEMED 10 Step 1

| sopr opyl - 4- met hoxy- phenol To a cool ed s E}E'Eg%lam&;?sn

W(P“(’E" $8r oxy- 5- met hoxy- phenyl ) - et hanone (10
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79.0 kg of THE was gradual Fy6added 46.4 kg of 3M
[ in THE at a rate such that_ the

sol uti on of I\/bil;g
Vesele thep sonreni ipdby Erplation iprsorfeamot Turadlyps digolved in 2-
bl Wi BY dhd ternfe s61080n %d\@ﬁ%hoﬁ:@ ldirbdtgm theRext step. A

[ s Rar B oGl Safnre i R AP CoC kbl >

inaprep il daneti8Rphany ey mi cdnpofecting @-10yidigoryde Sontained product in

|
%E%l%ﬁ’%%}?%}%ﬁ)é Fchut%%nh*’xﬁﬁﬂm‘?ﬁbﬁsoz delt L14(d. 6, 1=69H2), 318
(seaseini ] =S iS55 (3 30 46156, 6k i et S6Pit 3 DHOWAS (hdH, 1=

added ¢19% nal, kadizym on carbon (1.02 kg, 50% wat er
wet) 'suspended in 3.5 Kg of THF. The reaction mxture

] ’ a h dﬁogen at nosphere at
-G 2R SRR : g) was 20 added
mm:k@i slmryﬁfaolncnmgdfﬁdibnmeaﬂtcymmeéwpw@(L&@@Ip@@@lm

SGonhe %62@ anﬁbﬁotg)ﬁog) mm@&ﬁ{,ﬁ&ql @tsga%)hhe%kuof

terrper turefor tre
hydenane spehdafadite 5E60°C i 4. thebsgted o b fopl&houre rﬁ*ﬁe

YRR wABb¥S tnd HIRGed thlrbR6veGakA. Wﬁéﬁ]&ﬂa&&ﬁd cckftrated
Et OAc t he conblnedflltrate ‘?a ar at The

lmdgmﬂe‘wﬁwawr%%d thaEgidye WPt RS B85 olbete solution

Wkﬁm&ﬁaﬂﬁﬁﬁ K23, anBthewagadic, pHahﬁVhs C@fteﬂfdtdiddi}eﬂstﬂiytlon to
C?S{’)Cﬁ %%I & lop(b§ we%ﬁfj %lgﬁ% n%g Iio;ﬁ‘%%yll ﬁ—rget{x%x\éf%%en(acg) acetonitrile

Jsmd)lutneothwaewpﬂ diyadly di the otitytepn Ap abquet 36.7s8) @pthiskolution

%Dﬁcegtrgdeﬁ gﬁ}gﬂ&zt \;{I&% gg&caﬁepﬁﬁomﬁﬁ%ﬁmb@pphmoxyy

er ac
Ol R iy 1166 Y& S ok 1B M (VAED £206:
rik@rb [B(%)Q{eu@lq 25001l AU PR YeEhtet, NHDJ LF@H&) 1 %82 ((s 3H), 4.76 (s,
S 1.on a
B, oS Lep g fy VB! aéﬂiééqaﬁé%?ﬁ b bads s ga
(s 3H) 6.56, (dd, 1H J =8.6 Hz, 3.1 Hz), 667(d
b 3 ] 5£2-I@plopkizd-math &8-phan oxyHpvig ' d72.4-djabnane St ep 2

aﬂp?%ﬁlgﬁw I (b'}%[éﬂ%s)éolﬂhgﬁ QM@ o I%C&Y@ ﬂofnropyl 4-methoxy-phen-

oxy)-acetonitrile in toluene was concentrated under reduced pressure and the residue was

treated with 10.8 kg of tert-butoxybis(dimethylamino)methane (Brederick's Reagent).
The resulting mixture was dissolved in 20.2 kg of DMF and the solution was heated to
110°C for 2 hours, at which point HPLC analysis showed essentially complete conversion
to 3,3-bis-dimethylamino-2-(2-isopropyl-4-methoxy-phenoxy)-propionitrile (not
isolated, 'H nmr (CDCls) delta: 1.21 (d, 3H, J= 7.2 Hz), 1.23 (d, 3H, J=7.1 Hz), 246 (5,
6H), 2.48 (s, 6H), 3.43 (d, 1H, J= 5.0 Hz), 3.31 (septet, 1H, J = 6.9 Hz), 3.79 (s, 3H), 4.93
(d, 1H,J=5.01z), 6.70 (dd, 1H, J= 8.8 Hz, 3.0 Hz), 6.82 (d, 1H, J= 3.0 Hz), 6.98 (d,
1H, ] = 8.8 Hz). _

The DMF solution was cooled and transferred onto 14.7 kg of aniline hydrochloride. The
resulting mixture was heated to 120°C for 22 hours, at which point HPLC analysis
showed greater than 97% conversion to 2-(2-Isopropyl-4-methoxy-phenoxy)-3-
phenylamino-acrylonitrile (not isolated, 'H nmr (CDCL) delta: 1.31(d, 6H, J= 6.9 Hz),
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A stirred slurry of toluene-4-sulfonic acid

cyanonet hyl ester (13.0 kg), potassium 10 carbonate
(13.0 kg) and 2-isopropyl -4-met hoxyphenol (9.57 Kg)
in 79.7 kg of 2- butanone was heated to 55-60C for 4

WORNUO2S¥¥en heated to relux for 18 hours. TRETEP2006/065523

resultant slurry was cool ed-@hd filtered to renove
solids. The filtrate was concentrated under reduced

peeeseriete Hdd ¢ hHz)E. S dy SHNLO1{E dbra 8T ¥ &d 27 HD o (blse, 1H, I =
d. Egzg %’i Hﬁjlng 880d,Ut, 90 3,085, €4 (rnat%gobbw (ghutmlwﬂl : zﬁﬂ?ﬁ (m,
con ate Istillation to
h%) gilv g‘?iﬁ Eggggglﬁ%ﬁ(“{ éﬁ%\ﬁsl ght) )s/ol ution of
'(‘126- thBaE W\iﬂ%docl@dl’fﬁlul&@%ﬁﬂpl‘%@@}neﬁc éiien Riidhr 72126 ofiwater. The
t ol ue i C t
anl'{cﬂl r (v\@z%se?aragﬁb?ra ?;%9 m‘ijfébv?t%{ aXd c«gnql%téaq}( dls%l E)on %e

|quo entra
tomcehtnpieesss tansferradan G238 kg WF@Q@@ DMF soluuon was transferred

bifto bIPRE epgﬁlanf&m%%mgme Pﬁ?&@%{ﬂt}ng RGELORhHeblef to 120°C for 3

proj ectrng |eId of 10.9 kg in the bul k
féaar @t whigh pw@l(l alyspowed greaigrthan ¢ epp versipn gf 24225
#6bro lﬂ—rﬁctﬁoézﬁhenaxﬁg -fiEaph@ino-dchlondtrite @tdds- t'tisopra:pﬁ%l—
5 ){Ialdzozgl;glm 73 (dd. 1H, J = 8.8
C‘T"ﬂ;%e“% idiggy e 1p), 6.91 (d, 111 J =
BucBreddzipn nisttee vais cooled, diluted with 7.8 kg of EtOAc, then reheated to 60°C.
Walc? ;jnsslofg A0Yddcd aqﬁmgza%ﬁ%%szeﬁyg ﬁ&;am@ﬁopggl%g FinflehiT
ueglpelfan(rtz ﬁm@apwedzsohféw eomﬁéwyﬁlw)l raised wrth tspproganol
ddd &Rl YRHE WRInFAR0EH @b%gkgapbezlg g@gg ﬁétﬁ@;%%lﬁnoxy)-

and the residue was
PERIIBG Ry BTEE I Fet ] ¥ o praf (yorgform) delta:

Remg@geoH) ] = 85 HENS.306 sephet | 1Y T m@etll]i)e3 mﬁ(s 3868 e d2lin4.96 (br,
T R S e L

Hdxsentially conpl ete conversion
3, 3- bi s-di met hyl am no- 2- ( 2- |sopropyl 4met hoxy- phenoxy

SrePh Fifﬁldﬁ]@ml&)lmﬂﬁzl ta:
’§0 qg)h(tg)n of éT_Q)’Z 13021"%3811 ewénet

ixiay Phgtomy)-pyyimigige 5+
1!n|2h)1,, acstiddeid w@pldedd a sbithtioh o 9809k dI) (10(3113 &oﬁﬁchlcﬁ‘id):‘) in 7.5 kg of
s gy i o Gt € e Sl el Bty or o fpting
mix8u18 didajot efthet RE. ¥Gitart(i bihkglaes adsiod entl @rdesultant mixture was
%@HSAI $of ?& 49@1‘681‘8 zﬁ v&u %Jéﬁ{t Pﬁﬂ_d Agaﬁ%lb%%@& ?xle%f fGn 95% con-

resul m Xt ure heat 120C
Y?@&!FPISOf 5a(t2-1WWQﬂY1 fonsthonprienanaipydmidineshdwinnine @a%@ﬁrwdo -2
Bpy- A% &R }&h@ﬁ/) Ifrimidine-2,4-diamine.

%ﬁéﬁ%}"ﬂzogfﬂi&p b 1t feus sebidian ofpedip bisite
(3@351 )aé dedté %CC}_I{/J;ha'ﬂ i.he(tdnpghhlrelofirhe&e&tlbh InixtWWd did not exceed
%(98 gpage ilzgtfl,) Eﬁ res%l?%%_pr%ap% ? n(uf '_Lr% § chlo%g -
Teidide agd Wi@ﬂiattc’éf’iltSl Fas doﬂeae@bYﬁltraﬁomanldza)r drg:d88 givel .84 kg ofrrude
% (§ 109? 'izl)sopr'g_ﬁﬁ 3 &&ho}%ﬂ-ﬁﬁen Qy) %@r&%né—blmdlammg sakts. HA)suspensmn

17 (d,
cgfpbl&) crude product 1n 90 Tkg water was made basic by addltlon of 50% S\IaOH and the

resulting solution was extracted into warm EtOAc. The combined organic layers were
filtered and EtQAc was replaced by isopropanol via distillation. To the hot isopropanol
solution was added 3.4 L of 6N HCI, and the resultant mixture was cooled slowly to 15°C.
Crystals of the resulting HCI salt were isolated by filtration, rinsed with isopropanol, and
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The m xture was cooled, diluted with 21.5 kg tol uene,
then with 72.2 L of water. The 5 organic |ayer was
separated, washed with water, and concentrated by
distillation. The concentrate was transferrz& 2@%{865523

WOILIIIEOME, and the DMVF sol ution was trandf

onto 6.01 kg of guani di ne caBdBenate. The resultl ng
m xture was heated to 120C for 3 da&T ch
asdran depracm at {A5¢ do sMonadika o84tk Pt 1- wdgﬁ%sopropyl 4

SeMbRY- §h@;ex§;fpy2m{1&ne-2 4-diamine hydrochloride salt: m.p. = 262.0-263.0 °C;

LROREIRY aft E b o BheRoil: oAy 20 S0 Lot

ABIHRY3. memigya 3t m%l(néHl,(%Bflds d ) rieds (FHéhr eact i on
m xture was cooled, diluted wwth 7.8 kg of EtOAc,
keheat@d,jo Z%Eropymtﬂthéx;q)hl;n&)y) %%nﬁﬁilgéaﬁi 4—%%9111116

the resultant m xture Wwas allowed to cool to anbi ent

tenperature. The precjpitated. soli col | ected by
T4 DRGeoRocHh T (bR EBEF Bt Taghent Poa. under

vacuum at 50to give 9 62 kg of
5- (2<{s0opr opy! - 4- met hoxy=phenoxy) 15

pyrim di ne-2,%rdi anine: |m g, 13@;471C, M5 (MyH) = Steps
275; nnr gr of or T‘t 684, =6,
(wleer W & | Ouchea

230 (SERL elc ‘1?
4.68 (br, 2H) 4.96 (br, 2H) 6.64 (dd, 1H

Hz, 3.0 Hz), 6.73, d, J = 8.9 Hz), 6.85 (d, IH J = 3

Hz), <47 (QS 1H). Stye4

5-(5- od@ |sopr l,-4 axyephengxys - p3rim

; 4- @ re) aéol—utl on %Fy

=6 opr o 4 MafHoxy el edxy) - piﬁ?%cdﬁ ne-q; 2¢di a

ine (6.50 kg) in nL acetic acid was added a sol ution

of 9.205 kg 1 (iodine nonochloride) in 7.5 kg of

acetic acid, wth addition cayried out at a rate such

that the tenpegraturg of the resulting mxt d|d

nodep@xceed 24¢. 611, 8Nkg) wéise @dded

resul-tart m xture § stlirreg atani#a@cf or 4

dPU SN0 ntf Al Sings, fhoved gr eates an

con 25 version of i

5- (2-i sopropyl=4- mebhesxesphemoxy) - pyri m di ne- 2, 4- d| am

ine to 5-(5-iodo- 2- isopropyl 4-met b oxy- phenoxy)

-pyri mdi ne- 2.4« di ang, cess I C1 decqgposed by

t hgeaddi tion gf aqu oﬁls SO|LﬁpI0n of sodi yn i sulfte

&3@3—565- kg) |® raﬁ: ch #Batcl he t raﬁ? afci t he
} et exceed 266 t er~p\& HL)

was added, an| the resul f ing precipitate (a i xt ur e

of chlori de 30 iodide and bisulfate salts) was

soifEegted by filtration and air-dried to give 8.86 kg

of crude
-1 odo- 2-1 sopropyl - 4-net hoxy- phenoxy) - pyri m di ne- 2
R L LI on of the crude product

Toa gmezi Klptiombe}- (magdmwé ietspry- engiteibanane (9.0 59oia 79.0kg

4-

%&&u addES :ﬁ@h\&&\&g@] F 80 aRGh &b the
war m e CO or ganl ayers wer e
Tepgtiograigtusmigmperange dida TEBPPRTRRBIrC Ypgstirred at

sthsibhd t&ﬁf)ér@cﬁre oberntidhe, o %10h§)@ﬁi’c ‘BH’@(I%&@@S showed + 089 \bBtversion
%tg](-)%g]dycgrpw;l‘fq}ggxg nyl) A anone S E%P H{ TOXy- i n%(cghuy -gth%‘i

methoxy-phenol {not shown in Scheme E). To the stirred solution was added 1.02 kg of
10% palladium on carbon (50% water wet) suspended in 3.5 kg of THF, and the resultant

20 mixture was placed under a hydrogen atmosphere at 5 psig. To the cooled mixture was
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Crystals of the resulting HCl salt were isolated by

filtration, rinsed with isopropanol, and WO

2007/025898 PCT/ EP2006/ 065523 -38 dried under vacuum
0C to give 6.08 kg (58.8% of

at s
W%zf)(rgoz[s%?a 0- 2-i sopr opyl - 4- PCT/EP2006/065523

nmet hoxy- phenoxy) pyr|n1d|ne 294 dianine hydrochloride

| t: '
gr;@{aﬂg I’ﬂ%fé)i cwe{ltéatechH@B( 1()& kgmq a rgte .sucél tgatl_ta%) 1;Iéa%10ﬂ demperature
i8 apt &kteed 2EEC. STheTefitthtiixturedwBRtifrsd at3biend teBipefdpirk for 18
}gau%s],' at( v%ﬁ'ichlggiht IqP]?é argaﬁysis]é}tgdredépﬁé)%dtel% '@Qg% c%m?e)lgsqg@ (|3f92—( 1-

Byd( ey} lontethgL-étbipriapsthexy-phen dlox 9-ipiperpoky mephyriypheiale The
@aﬂh %{ﬂ;&l?e waylfem%éi Nidl %age‘? r(1 %%%ﬁg &fjthl'%%ﬁ Ripgd of Ce]lte to

outlined In

@n@v@u&e@éecscataiyst VENfdter cake Wmm%wtx EtCR/BfJBlA thg Cqmtrlrzed

lﬁgﬁa@c@m}atgwlis sepflat ;c_{gelﬂg(ﬁ' ﬁgﬂﬁsﬁbﬁ RvaShelia@ Watdr, t€en
oo bl ki b e ey Sk SRaf s G 0.

te) Iand m@tcrd&a @blatladwmp%ew dBedNiyizn thShes sizp QADGNS ig BliqDid of

?C §n waslfloacel_:ﬁg}etg unc?elr %um tﬁg%ww%m @ rglﬁ'fl%_ﬂsojpgopyl -4-

SOopro
mghbg{phgmll at an(ml pfojecting to 10. 4 kg crude 2- Isopropyl 4—methoxy phenol in

a,gsgu( &;&4 %19@4&10%%%&@) &hmnﬁge dHUa—Qs skﬂb B1s

gra ual ﬁly %
eI 5 121508 (210 e Hbe) 3 iz 3.1 Hr) 667 (0, 1H, 1=
3.1 Hz), 6.69(d, 1H, 8.6 Hz)

Step 2 Toluene-4-sulfonic acid 2-isopropyl-4-methoxy-phenyl ester
To a solution of 180 g of 2-Tsopropyl-4-methoxy-phenol (1.084 moles} in 2.5 L. toluene
was added 206.7 g p-toluene sulfonylchloride (1.084 moles), and the reaction mixture

was stirred vigorously The resultant mixture was cooled to 10°C, and triethylamine (3
mol) was gradually added, keeping the temperature below 50°C. The reaction mixture
was aged for 3 hours at approximately 50°C and then allowed to cool to RT. An HPLC
sample obtained at this point showed completion of the reaction. The resultant
suspension was filtered and the filter-cake was washed with 300 mL.toluene. The
collected filtrate was distilled under vacaum until the pot-temperature reached 65°C, and
1 Lof methanol was added to the mixture. The methanolic solution was stirred for 30
minutes at reflux; then the mixture was permitted to cool overnight. The white
crystalline solid which separated was collected by filtration and dried at 50°C under
vacuum to yield a total of 332 grams of toluene-4-sulfonic acid 2-isopropyl-4-methoxy-
phenyl ester, representing an yield of 95.7%:m.p.85.1°C.

Step 3 Tolucné—4—su]fon'1c acid 5-iodo-2-isopropvl-4-methoxy-phenyl ester

To a solution of 282 grams of toluene-4-sulfonic acid 2-isopropyl-4-methoxy-phenyl
ester (0.88 Moles) in 900 mL acetic acid was gradually added 111.5 grams of iodine (0.44
moles). To the resultant mixture was added, over a period of 6 hours, a slurry of 224
grams meta-chloro perbenzoic acid (mCPBA, 1.14 moles) in 400 mL ethyl acetate. The
reaction mixture was stirred at ambient temperature for 16 hours and then analyzed by

HPLC, which showed complete conversion of toluene-4-sulfonic acid 2-isopropyl-4-
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15 reaction mxture tenperature did not exceed 25C
The resultant m xture was stirred at anbi ent
tenperature overnight, at which point HPLC anal ysis
showed > 98% conversi on of

WO 20H%E%8r oxy- 5- net hoxy- phenyl ) - et hanone t o PCT/EP2006/065523

2- (1- hydroxy-| - et hyl - et hyl »4d- net hoxy- phenol (not
shown in Scheme E). To the stirred solution was added
methpxykphenyl esteOt tparnadiseiatdacdaT-I98a- 2 Suys Mg tHarcthrgyyphenyl
éH:? PeERdGddihd sx%pghsliﬁ Wik filtéfed, aﬁﬂ thelORd pRIW v WasBEd with water;

Xt ure was aced der a_hydro at no re.a
ther ﬁﬂedﬂaldﬁh‘@c‘é%la% RTORBY e S0 PO A Sifonc acd
PoHo EPROR6H Q650 2B oxy-plad yigis@d uedrésgn thgdhedeld of ieleift.r at ed
HC1(19.5 kg) at a rate such that the reaction

ét?%er atsur. e zqg# %%1 431)1%@@ ,Fi%l%] The resultant

erature for 18
Fouméxtugtol §fA grmpef taluepspt-er i 3l Siodprgyigrpropyl-4-methoxy-
@g l%lef@t&h\lol&@% MHMEfeStLKlﬁleicoRol(vGa's gradually added a solution of

o B s O REHGR. M B SRS PRSP The
MsmSioh meﬁﬂilﬁdnwnbhtrﬂﬂb@mﬂﬁ dehcAHKhio,a pheff5-6,iand dregghartitioned
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ALAR0 B0 RITE 1936, URa a&\@eaf;s@ W chitnieh&led th RGRx. The liquid phase was

e

concentra é distillation.to provide an oil
drepmigthia tapnollist Yt apdh ST RVEHTdHHG 2T B4 RY Y U giringviich
erhél 8l @hROsos | |p%¢1pﬂﬁﬁ:d empd :Q)}i& dvadlsblﬁ(é& by fiitfatibm endvexsum dried to

Sz shentiont BePignepinsiont pnttit s lydf bt b s

@M+Hppropyl - 4- nmet hoxyphenol as an oil, prOJectlng to
10. 4 kg crude 2-1sopropyl -4- nethoxy-phenol in the

K 2- bUYIONRo | _%@)uuqlﬁlta 1 14

o P s, GADD el e Y pPouiIch by g HS it
BB Waf fided 1.3 1t 1N|‘l|2l)tBu@1 PRF(afla rakdHucBihat ﬁié)nt&l‘ﬁ alSélﬁperature

To| - | f [ . . .
Sa PTG al PR MBI Tids spapor s 9g8] Lietuign of 72 2
t])&@m}}4ef1]f(ﬁl-1d sipeyopythethylreeihio 2§ of HBAB and theG8attio nagyre was
o I“%% goy arho g?o a(r}i@%g igﬁ%?atag%vzmgv 'f‘]'ﬁtlrrg%gls? glr%xture was
prrsitianed betm@ wpptp@ﬁo o Bpd i fﬁQénIF) eaf| theyprzanis leygyvas dis-
MaRd @0 lnerg:p{aﬁe %p&;stﬂﬁlﬂgn Hbla§lohiehpiafife 6897°0P | Dhe\6Bifcentrate in

graduall ad keepi hg the tenp tur el ow
e ot b em Bl ¢ e the ol Gyl ot
RPTShddrwtrel e e aadritden thisihowneet, 9.06 g 6f5-ibdp-RisopApyl-4-

HPL_C ampl tai ned at .thi |nt | et
RO R TIREY Ton e P aeclh P B PO, B PERGain bRiSO)
ddlﬂai lelrse(d Gihd =t e Hiz), Bt18( scpmk d wds G\Qattzhe?dfiwsﬂﬂ)s@@ﬁ ($12H), 6.88
n]g) collected filtrate was distilled under
um u ti

the pot-tenperature reached 65C, and 1 L

of rret hanol was added to the m xture. The net hano{ iC
e Ot | qR-tadedaegiisopropyl bl -3 i onitrile

To a solution of (5—10d0—2~1sopropyl—4'—methoxy—phenoxy)—acetonitrile (250 g, 0.75 mol)
in 500 m1 of DMF, t-butoxybis(dimethylamino)methane (167 g, 0.96 mol) was added.
The mixture was heated to 100°C for 4 hours, then cooled to 25°C to provide a DMF
solution of 3,3-bis-dimethylamino-2-(5-iodo-2-isopropyl-4-methoxy-phenoxy)-
propionitrile (not isolated). To this solution was added aniline hydrochloride (225 g, 1.7



25 mnutes at reflux; then the m xture was permtted
to cool overnight. The white crystalline solid which
separated was collected by filtration and drled at

w(?%q%:ﬂgﬁ%g vacuumto yield a total of 332 %ﬁz@mssﬁzs
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4-sul fonic acid 2-isopropyl -4-nmet hox
ester, representing an yleld4éf 95. 7% m p. 85. 1C Step
3 Tol uene-4-sul foni ¢ _acj .
Bo) ged-the fesdigpopiAturg %W&& tp pPEG T 1d dowrs. ffcrgpoling to 60°C,
500l thilt I QO p R ardd YaPi e, folloviedlby @ Neof 4ratitifat ORitCroatitlain an

Bl R E oRaT ‘oG g oY Srrgee 11206 o5 s o

Predpiteed D(ﬁlbdorﬁaiseg))pyl'lzbmbﬂnexy planlokd - pheinylaoin-wagonitrile
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(D60 2 =glt (o RLL Sy @1%@5?%&){6@@@{) 6.75 (s, 1H), 6.9
(219@51’%,02}5&3@8HE@.T1/5EE1’,ZQQ§1@@55H§3 -40 et hoxy- phenyl

ester to toluene-4-su|fonic aci d
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(ﬁLmﬂlﬂﬁﬁ(%éE@ate and 400 nL wat er. The organi c phase
was dried over sodiumsulfate, filtered and stri pped
steder  vaquusd@l-ieptopyb4-Ghefitoxg-phesdxRb perichidiigl Y- diamine Hydro-

£§§%p§l{700 m.) was then added and the mixture heated

X. The liquid phase was decanted into
affpldder2-Bomskyl dnuicthbiy- plea ony) gryningdine-A4-digomre

AR U8 il Q0L eI BONY il v 1
gﬁ@w{g@mm@ ofdspprepangl wis heatadstp 78“(5fAn aqueous solution of 6N HCl

wasla@8Qr cﬁo%@@@mw}ea&mﬁeﬁmW aﬁ)@ﬂl@@iurrg RAPR&SRAND 75T fAr two
yi el d_of 82%

fragrs. ofig sty Yé‘%F‘H’p‘;‘iﬂ t°$0 r%‘t"rﬁ‘czﬁgﬁd &ﬁ%%ﬁ%w selidsrs qollpgted by
ﬂ[ﬁat&bnc ohshed hith cSIdlmdiprqmnﬁif ari0dr2d dn @facuum oven (50°C, 24 inches
|odo SO
HaliB 4 158 AL SR RO R B ek B Pierfpfinine
lt}kieoqhhirﬂe ed, 98 @rgpdd:amyr. 862.0-263.0°C; 'HNMR (DMSO0) & = 1.2 (d, 6H), 3.1
(m, TH), 3.85 (s, 3H), 6.95 (s, 1H), 7.25 (s, 1H), 745 (s, 1H), 7.6 (5, 2H), 8.25 (5, 1H), 8.6

(s, 1H), 11.9(s, 1H).
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20 did not exceed 6C. To the resultant phenoxide
sol ution was added a solution of 7.2 g of

t ol uene-4-sul fonic acid cyanomethyl ester in 25 nL
THF, and the reaction m xture was allowed to

WQIBHPF3 o anbi ent tenperature overnight. TﬁgTrrEg?aO@f’P%??S

m xture was partitioned bet#en n-heptane (50 nl)

and water (50 nlL), and the organic |ayer was dis-
Pragapdef3: rRZMP%pFHHB (Blyomﬂzeﬂw raaging13te Beaglepdissay
tenperature of 97C). The concentrate in 25 n-heptane
VAS-KOede @e&'tﬁ%ﬂcté@mﬁﬂﬁbﬁﬂtraﬁm er irlirePB0M rdchfor subunits

igf%f%%‘{alﬁ% gn E fé % e ) oeffclﬁg Q‘e\,ﬁ‘ﬁpﬁ\’a ergjn%; éév‘ﬁso\flere released

ﬁ&mltbﬁnﬂaﬁksl, sopifogyll anktresmpdndsd/inplugirox yl)edlaue«'ttdrﬁ 1 10° pallv/ml.

? W%{Q&lgﬁk{)%ﬁ% bla?kﬂva]ééf%'_g?ﬁ)l:ﬁ% at a o p of %@l:e]ls/ well
md@nglbp;ggl ovegnight in$% GOy at 33°CG.g07 thezlpy ¢ of gg)em@gm Ti“ﬁ were

wash&d foS 1A Yufred @caﬁlﬁﬂ’ £ d magnesium-free Hank’s balanced salt solution, 10
2- (5-10do- 2-i sopropyl - 4- net hox¥m§)henox - 3- phel%/l ann

oMUFESdimMiG 2’6 W@G’rﬁ%% Each well received 100 ul B and

@gg%gt%e g;éfggg%@th RN &ﬁ@é@@%@ﬁw lide!18ading
tnciBakiox ¥ii7sd, dhd@AHYWErR Riak) Rintta Reth FBSh G, firfd] 2HINGIEB was
was added. The mixture was heated to 100C for 4

kB eech ¥Rlbn cool ed to 25C to provide a DVF  sol ution

“of

BesBedviud iln@islbeainn MMM aSL0igMong se;r@ljp flibpgd widh FBX droxlyicle

TBP RO cal vBl B AR I nd ARl 0kt R0 pinutes
MEBoR0 07 B PHSS STHRPIAEPAGO B0 @E‘m the41 I nd a ]&ngp
O?Egc&ﬁg h&&ﬁ%‘? gé@@i&nﬁﬁ 3t %@ ntnpalﬂd%gssidﬂrat Lo BAMS) was

ter (o10]0) i SO ropanol was
@M@i@@ﬂ fof H) $eg<wé](§ bgt"yrqa LOOWW@]&@@,&M eftvehicle gdditipyy The agonist was a

t?dnrbf m’:ﬂ Fhisd cﬁ@ml%ﬂb@ﬁrﬁfon%gﬁ:m-r@@xg) or 5 uM
res tlng lurry s cool ed 20C and
2o pFlugresggnce was measured for an adchtzona] 2 mmutes at 1 second intervals

Zﬁaﬁ? n?ggdd%ldnls %@%X&dléor[@; it @%W@gﬁogﬁ&ﬁ%&mﬂs

onitri Was co
nwaildrtme@trblpvaliw&m FLIPR tebt Hlﬁetqusilathhthl viehility shmiagisgm

Aitescdlck Sfﬂdye bofiny %&Héam Q4G ( POk ﬂugfksdeﬁ@ehﬁ Sesplse tPthe
give 310 g I odo- 2-i sopr opyl -

wbintm@ u&mﬁ&%m Shapbsingt i HBLRE) Feétrﬁofl’rﬂopéds) g3spneasured

é(ﬂi«ﬁhﬂhbm'b’ﬁ |cﬁﬂv@é3geﬁ&4jaﬁé§i- us&% Q6nlincart? sﬁ)ﬁ:Dﬁﬁﬁ]))S 2 sfandlard P2X
m

5 6.6 (d, 2H),
, @%ﬂ{zzwa&wda%awﬂ{v cowff (Sos (t. 1H),(7. 15H)(d,

1H), 7.3 (t, 3H) 10 Step 7
Bsift §thlc@timre@mc$¢p‘eapmpodndm1f Iheexiy vep Hiemerhybitep etivitly &irrke P2X;

)‘j:é}f.zp éra'ﬂéﬂgilél a%gjvéJ&sE@(qhgfc und 5-(5 10do-2-1 propghél»methoxy I%)hen-

Sopro hoxy- henoxy enyl ami

oYAeysInitne 2, #1deamlp«2@@1tgted@péaso ﬁﬁqpproxg:e@ ¥ §i0rfer the P2Xs
&AL ate (110 g, 0.61 nol), and 560 nl of DMF was
heated to 120C for 18 hours. After cool ing the

yre to 60C .1 ;F % %( aﬁ
Rl ey g e ool R R R B
emb@lihentsierebBiitrshaumld batedansbod by those skilled in the art that various
changes may be made and equivalents may be substituted without departing from the
true spirit and scope of the invention. In addition, many modifications may be made to

adapt a particular situation, material, composition of matter, process, process step or



15 tenperature of 50C. The resulting slurry was
cooled to 20C and aged. Precipitated solids were
collected by filtration, washed with water (300 m)
fol |. by isopropanol (500 m), and dri

WQ/%\”(?HE%\%% ven (50C, 24 inches Hg) to give 24%925”%%&6/065523
5- (5-i odo- 2- -43-
i sopropyl - 4- met hoxy- phenox )-pyrinidine-2,4-dianugeh
Yops, S?itg? epiectivespitgad scopp st é&:?fesenm\‘iﬁ“(%wé@é)m@ modifigations
4 intbtded tBbSwitith tHtdopedf he(chimSihpendeddorefs, 211), 6.4
(s, 2H, 6.9 20 (d, 2H), 7.35 (s, 1H Step 8
5- (5-10do- 2-i sopropyl - 4- met hox3- phenoxy) - pyri m di ne- 2
, 4-di am ne Hydro- chloride Salt.
5- (5-10do- 2-i sopropyl - 4- met hoxy- phenoxy) - pyri m di ne- 2
,4-diam ne A m xture of
5- (5-i odo- 2-i sopropyl - 4- met hoxy- phenoxy) - pyri m di ne- 2
,4-diamine (240 25 g, 0.60 nol) in 1.2 L of
I sopropan ol was heated to 70C. An aqueous sol ution
of 6N HC was added dropw se to the reaction m xture,
and the slurry was heated to 75C for two hours. The
slurry was cooled to 20C and aged. Precipitated
solids were collected by filtration, washed with
cold isopropanol, and dried in a vacuum oven (50C, 24
inches Hg) to give 232 g of
- (5-10do- 2-i sopropyl - 4- net hoxy- phenoxy) - pyri m di ne- 2,
4-di am ne 30 hydrochloride salt, 98 %yield: mp.
262. 0-263.0C,' HNVR (DMSO) 6 = 1.2 (d, 6H), 3.1 (m
1H), 3.85 (s, 3H), 6.95 (s, 1H), 7.25 (s, 1H), 7.45
(s, 1H), 7.6 (s, 2H), 8.25 (s, 1H), 8.6 (s, 111),
11.9 (s, 1H). WD 2007/ 025898 PCT/ EP2006/ 065523 -42
Exanpl e 3: P2X3/P2X7j 3 FLI PR (Fluoronetric | nmagi ng
Pl ate Reader) Assay CHO Kl cells were transfected
with cloned rat P2X3 or human P2X2, 3 receptor
subunits and passaged in flasks. 18-24 hours before
the FLIPR experinment, cells were released fromtheir
flasks, centrifuged, and resuspended in nutrient
mediumat 2.5 x 105 cells/m. 5 The cells were
aliquoted into black-walled 96-wel| plates at a
density of 50,000 cells/well and incubated overnight
in 5% CO2 at 37C. On the day of the experinent, cells
were washed in FUPR buffer (calcium and
magnesi um free Hank's bal anced salt solution, 10 nM
HEPES, 2 nM CaCl2, 2.5 nM probenecid; FB). Each well
received 100 I FB and 100 | of the fluorescent dye
Fluo-3 AM[2 Mfinal conc.]. After a1 hour dye
| oadi ng 10 incubation at 37C, the cells were washed 4
times with FB, and a final 75.tl/well FB was left in
each well. Test conpounds (dissolved in DMSO at 10 niV
and serially diluted with FB) or vehicle
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were added to each well (25 | of a 4X solution) and
allowed to equilibrate for 20 mnutes at room
tenperature. The plates were then placed in the FLIPR
and a baseline 15 fl uoresceate neasurenent

- (excitation at 488 nm and ghs ion at 510-570 nnm) was
obt ai ned for 10 seconds before a 100 gl /wel|l agoni st
or vehicle addition. The agonist was a 2X solution

1. ofnethodJenprpitiny ochmmpowgdaf fomalla Eoncentrati on of 1
[tM (P2X3) or 5 pM (P2X2/3). Fluorescence was
measured for am,addi@H,onal m nutes at 1 second
intervals after a»on|st addition. A final addition
of iononycin (B entration) was 20 nade
to each wel | of 'Rtj%j plate to establish @
cell viabilitygaf b Nmprescence of dye-bound
cytosolic caIC|un1 Peak fl uoreséence in response to
the addition of a'l-neATP (in the absence and
presence of test conpounds) was neasured and

whergmi bi ti on curves gener ated usi ng nonlinear

R“’R@ 838105 inBEfAgent et@nﬂl@g 5%351 aﬁ&hﬁgmgﬁl,e ath@®; halo;

use as a positive control. Usi'n

mmldpohaédalkﬂ, alkomdayddscyohalcﬁbom\ﬂém, hoydros kel plkgxyalicyl
hyagézéylg oxy dl gnglﬁﬁo%zéﬁ(ylé’u%ﬁﬁt erylsu%hﬂg ctygr?o 32991\/ feteroaryl;

het&o(:ﬁ:lylpﬂﬁeﬁcydyhﬂmiyj ardlomg} Inoerpagyheay; aralkyloxy; heteroaralkyloxy;

on b B g R 18, SO LG L TR Do

white 88 8RY n EAHEREERAHAR DO 10ESE0I ReRWWR 13 hyefcgee rm@l
to the specific 30 embodi ments thereof, it sho %mﬂy

hydgeree plkospamipos idsexsall pealkoryallnd, andieaghyRE | Rgans

h(ﬁg%E ybe nade and equival ents maybe substituted
Y outlgﬁbartlng fromthe true spirit and scope of

the tiiw¢hadnaoemprisong: | n addi ti on, nmany nodificati ons maybe
e to__adapt i cul ar situation, material,

@05%%3%%1%} [%# ﬁé@?%ﬁ process, process step or WO
2007/ 025898 PCT/ EP2006/ 065523 - 43 steps, to the
obj ective sp|r|p|@ndcacope of the present invention.
Al such nDdlflqatlons are intended to be within the
scope of the cFaiy P ded hereto. -44- Cains 1. A
nmet hod for prﬁﬁgr e%ﬁgound of formula I H3C CH
NH2 R O | R

b )

(q1)




wherein: 5 R, 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 ; Q%groxyalkoxy,

al kynyl al koxy; alkylsulfonyl aryl sul fonyl; cyano;

aryl; heteroaryl; heterocyclyl heterocyclylalkoxy;

aryl oxy; heteroaryloxy; aralkyloxy; het er oar al kyl oxy;

optionally substituted phenoxy; -(CH2)m(Z)n (CO -FRf

(O readtizbieb < tp()@cﬁg_ﬁ%(ahlaﬁﬂﬁe REagdhl tﬂ’@@dl@ axﬁlhﬁ@ ghamif@edmpound
en

i'ndepen ly is O is O or IS

hydrogen, al kyl, hydHdxy dlskoxy, anlno
hydr oxyal kyl or al kox alk I, nd ch Rl is
i ndependently hydrogen he met hod
conprising: (a) treatinf (of formula p Hﬁ§
CH3 O R R2 RCN 15 R%) W hé erick's r eagent,
to forman am nal conpoung RaHRa H3C CH3 N. R \
O1 NRa R/ R3YN Ra (41) - 45 (b) reacting conmpound
5 (€ tithatifly @abo@pblridnef foemgent to yield aniline enanine
compound r H3C CH3 R O CN R2Z RANAr (r) H5 (c)
treating.,.a conpound of f.ornul
VS g B SRR sttt 8 PDriam b Cu Aot Ay rina polar
aprRkiFubIRert, Witha di@hidine sARIOfben gelcsaipoundbt fordula 1.
guani dine salt, to formthe compound of formula I.



