WO 2005/ 095359 PCT/ EP2005/ 002020 Di am nopyri mi di nes
as P2X3 and P2X2/3 Antagoni sts This invention pertains
wo o00som3sunds useful for treatnment of di seasesPCT/EP2005/002020

associated with P2X purinergic receptors, and nore
particularly to P2X3 and/or P2X2i 3antagoni sts usabl e

for treatnent of genitourinary and pain-rel ated

di seases, conditions and di sorders. The urinary

bl adder is responsible for twoy |nportant ph S|olog|cal
functions: uriRigminopveimidines ag PaX3 and, B2 X023 Antagemisty|y; g
process involves two main steps: (1) the bladder fills
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& eraeuaihe enptyimg. This proedssinvdl@esPwo imagsstepad(l) thg bladder fills progressive-

eth{ aif 'tljle%f'i’sﬁor{ﬁﬁ Uz?ﬂs%ﬁs@?&b%"véa th'i’e%}{&d l?ég@l“aﬂdxﬁb 4 ﬁ@r(r&fi réfex, called

a var si ol ogi ca ogi ca
ro Itbﬁsmlmplonahﬂﬁxt Qscurs Iﬂ@ﬁ% saptigsthedizddenere H’ @l fadls, atlgppt causes a con-

st isBHas deﬁ?@toﬁﬁﬁ§@r})ﬂtmﬁ§ﬂ EheSRiciuRi®ion FieXlslah BBtohBmid ¥ RABRId reflex,
pai.n and g nced Eease in enggzﬁ nervElF
i deraryebe iy ewf@ﬁfg BB teRdEdl P 9T REER-t wo
maj or fan1I|es the P2Y- and P2X-purinoreceptors, on
10 h é’uh)mss', sctinfy vmektewlhdar galrmuret:e:ytaﬁ, Havelmes iroplicated as having a variety
%ﬁg@mﬁm MRROLOY, Rl roGAlREheld Z&Bbs‘?ﬁk can stimu-

I nNor rs are roteln coupl e
o rlzste seRpRTY Bevh @dnwrfefukmgm Jé'éeé’ﬁt mrsarﬁk@ranfpwa sncwse in sensory
ATRrefRIdREhA 8 hOP r&BRABRGaPe bebl! Elhs@ﬁ“"e&l rfto tw&&em fhsilies] tAe P2Y- and

partlcular P2X rec ors, nown to
Do R AiECeP B HPBP TR F}OlieCH]é’f gruckge, a@%fﬂ ucigsrechepjsms, and
15 e\tﬂhﬁﬁhacaﬁg’\icﬂehﬁ@dtaﬁzatl&u tThy pes-phfinsretepaids @k Gag@iein coupled recep-

Pgila yd| n%éh S}g%pwecegtogs atrr%(}: gagltﬂﬁg %’ng Xted caﬁ%ﬁ%hwe%%urmergm
ce pt@p@rpﬁm@quld?mmcepmmresmow ¢o @Jtrmdmnwmﬂamdrs or heteromulti-
chrQgm te, RIQ'S 'ﬁg sgferﬂ'@% ?ecgﬁ&g @ﬁlﬁv?eg KvebeGLAS R4, including: six

subuni't been describ

c oi@xfmntf@ﬁ FesApiarS E’?ﬁ(zl’%n%?x@é%@ Pa&s 306 P2 paghibies hetgromeric re-

20 CeSeAMPEXL P@XME%/SAT& ﬁﬁfcﬁﬂe S\ dhedth Ssoal >f)}b’lﬁg of ntlouse
rece or

pro ert] seen | sensory, ne

Rl P2 S At b I S es OF PR i tp-FARRGHOR Of P2Xe
bI agd @BXWe&tpt‘c&lsuMmlts isXecdatatogrbditcs ATRgged icirrentt With the properties
ATS A Smnewnﬁw gﬁ} fron1ep|theI|aI/endotheI|aI cells
of *fhe ? adder or ot her hol | ow organs as a

urr--nar
result of distention. ATP rel eased |n this manner ma
serRA& recepior snbiupite R fouyiding offerente irmtoden and huwag blagder urothelium.

2e @@@éuslt\@%@%eﬁ%g tRattreRhy hrakleakd fr6ﬁ@ﬁﬂ§1@ﬂ§1doﬂleﬁal «cells of the uri-

E:gﬁgys tl y eLoF qther oﬁ(l)1 ﬁ{%g r%% rﬁs@.ﬁ Pgﬁgténtgq%g ?‘g[g’orrﬁléaseg in this manner
Sensosyrve s yoipatdoatdying ipfarmsionpa sdnedry euroBslodtat inGubepithelial

30 FRAbLE nts, ng usu%ﬂ?’othe-[haﬁgl%msatplljgérgts 'ﬂlng ??etcg t%ntl%ve been studied in a
purlngrgl et en
2omsmum@sr/lmggse@mmnpathetwemnrwma#bm% gieggnteric, and

36 T QA ﬁetg'l)ﬁ’sd qf?xrese seks LBt S B OaR: 18depfd2elsPLRRiR b erent

are potentially




useful in the treatnment of bl adder disorders and other

genitourinary diseases or conditions. Recent evidence
wabk®e/osuiggest s a rol e of endogenous ATP and puPCTEPIP0002020

receptors in noci- ceptive responses in mce.

ATP-i nduced activation of P2X~ @eceptors on dorsal root

angSHonnrvet nals.i.n t i nal
BEBRUZRUIIPR o the Laﬁéelio épém"&%u&p 2BeR refﬁpf%t{%ve potentially
HRAIIGh TS itinkel oﬂﬂllad@lbid &@oﬂd@rs%ﬁlcﬁlﬁigeﬂﬁoﬁmgﬁjaﬂiséujes or conditions.
P2X3 receptors have been identi- fied on nociceptive

eurons.in the tooth | p TPreIe om damage
Bk £ el < B oggn S Ut R BIa ERapigpe in noci-
PHRE BespOderinini@. AIPeipdaceal &Eivzﬁﬂﬁi deHI:qZD(I Iﬁée[ﬂ@'g ®ardprsal root gang-
is | tent, with the .in

d
5 E@ﬁ SR Coypinal e SRBRSPT B 1R s rsipulzfaeiigss @hatutamate, a
lodyl ﬁﬁbuh@&ﬁumﬁ%lvem&@%p@mgﬁﬁn@amgheeerptah tiuwe Heen identi-

5%5812 Spaceuie npaRDS i eo0ts P AT Bt ffm camaged cells may thus
Q‘t@ t&?ﬁh ibYRctifidg PQK@&ndYBﬂPtmg(Hoﬁt@ﬁmgaééep&ﬁem ﬁbéicépltlee sensory
pot en

i al I useful ,as an esi Cs, e |S.acc [
Berie Seingr ThGanersisgmt FROAe u&ﬁl%%g&?é b i Epceroply apblied ATP
10 Afle %h%ﬁh%fsﬁzpbﬁﬁcihéﬂéd?ﬁ’x aﬁ fm@t@ o bder ¥Bbwn to be analgesic in ani-
receptors, as well as a or

onpounds t act as
w5l modgls ot his §W6?HCP2%&E§§ 2 andﬁ%%%rﬁﬁlvaf’(?%bﬂ?gﬁ?tmn’ and
Bat BRG3IAGE PEXR réepRREERE %&ntﬁﬂ‘ﬁuseﬂﬂ Qs Exﬁbl'}/%dsﬁh’ ention

satisfies these needs as well as others
o e OB o Ssesi T onT ol Forders
Rle8MtQUS D2X0R80/0FI9X, J?f&elbt@ﬁﬂ hd WelPsh AAseed it doagpRindathat act as
agents. 'However qgnopyr|n1d|ngéyga etofore Th
15 modnlators el PIX EereR@rsinaNdinE AR BAISHO gecepiges- Lhe
'b-g:\{&ﬁtlh%tl@ﬁQé’tlsﬁ@ssth@se(}fé@@%r\ﬁell@fs otlrsiul a (1) RL1 NR7R8
(1) R4 Dor a pharnaceutlcally acceptable

salts thereof, _wherein

VBpORTIngPYRIIDe GGPQInrPuch of GO 5 (U AOREPY) and “tri-
R RERT (196 2,8b% ﬂZ) lYav'e r&W&IsﬁG&fén ndde-abBRdRentiflee aehrtibacterial

%}g;sg &@?vevggw| ?arig;@p qn;g%pes layg gsrt‘;?qffg)?e}he%; |1c\ent1ﬁed as modulators of

20 pﬁkgakgﬁks hal oal koxy; hydroxyal ky; al koxyal kyl ;
acetyl; al kyl sul fonyl; aIkyIsquonyIaIkyI'

an1nocarbony|ox al kyl ; 05/ 359

BosTin P EP isis B OmBoR ngy hy| al kyl ;
hydroxyalkyloxycarbonylallcyl aryl ; aralkyl;
aryl sul fonyl; hetergqaryl; qiaoaryl al kyl ;

heteroarylsulfonyb, eterocy

het er ocycl IaIkI
ycly y I

or a pharmaceutically acceptable salts thereof,
wherein:
25 X is -CHj-; -O-; -CHOH-; -S(O),-; or -NR®- wherein n is from 0 to 2 and R® is
hydrogen or alkyl;
Y is hydrogen; or ~NRYRE wherein one of R? and R® is hydrogen, and the other is
hydrogen; alkyl; cycloalkyl; cycloalkylalkyl; haloalkyl; haloalkoxy; hydroxyalky;
alkoxyalkyl; acetyl; alkylsulfonyl; alkylsulfonylalkyl; aminocarbonyloxyalkyl;
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Dis an optional oxygen; Rl is alkyl; alkenyl;
cycl oal kyl ; cycl oal kenyl ; hal o; hal oal kyl ;

whyasospsd kyl ; or al koxy; 5 R2, R3, R4 and RS BED/AP2005/002020

i ndependently is hydrogen; alk I; al kenyl ; am no;
hal o; am do; hal o- al kyI aI KokXy; hydroxy; hal oal koxy;

21 kbdromserysiy P o dr PRIy SR fyyisutfonys

cy aﬂ&er(ﬁ?Yll het&8h:9Ta081T; hkterdaeflQilfoayIE hatkiocyclyl; or heterocyclylalkyl;
het er ocyc] yIaIkoxy, aryloxy, het er oar yl oxy;

Ry aisiep Pipnab@ygebar al kyl oxy; optionally ~substituted

IE’h SRQXMA; eﬁ?%gdt{aﬁgn cf ERkeB¥; B:ﬂo, haloalkyl; hydroxyalkyl; or alkoxy;

R o g oAb i Agoggmp KRR s o midos -

hydy ﬁtlhyhno M&n& n&lr&(a&ﬁno,a{?d?&{ya]kyﬂ aklmxﬁillkﬂ,l hydroxy-
oxya

or a eac endent |
or alkpryallay! ko Y awiyi@a@?%mt&ﬁhs‘%mfﬂﬁéeterowdﬂ
S Ih 21‘&( e rcgryca ?%lk%ﬁ? aPﬂoﬁyOE&EﬂéﬁfyldMyt dralkilory;Heee¥baralkyltkicdptionally

 hotspebnbnopi e eua) oA oS Rl B g Nk where
sel 6l en fei&ﬁg %peﬁdélﬁﬁ i) o1, A% (ﬁ&dNR@ Riﬁ H}ﬂyogfeﬁgﬂkﬁﬁlliydroxy,

f orm an

: R2 and R3 to
e L
Si X, feNGTedngl 'Rq %Jg&@éet&? [ Jlll(}(;lbﬁ@dil@ﬂ?%r ®Aand ®* tégether with

het &r dat ons sel ect rom0O, S and N. R6 i.s hy g
a k she atbais éo whishahevare atta&h%@ay fryg Rgsgr sty RP oL fing that

d t 2and R®
ol k%pﬂo 1ﬁc1P§é§ ond %P ﬁli(/)@lgmg s@l%Eteg g&ig\ l@;) g aga N or R*an

hal naiyl{ggqtheﬂfgrm oR yﬁqﬂcye @m@x%p;@ togethey |w1th t%e atoms to which
al k¥h 411ed i I§¥$r?r% E@&ylj sm—ﬂel‘db‘ered ring that optionally includes one
ony y %(

am no oxyal k ydr oxycar bonyl al
hydpokwtahklytamynasek@w;llfmm(@b $andNy| ;" aral kyI
RO R o

dmtmlﬂcayldl I1ah)rc3rbgenpamﬂ/ﬁhd@dlet kﬁth Wn» atlylscycloptkyl greoalkylalkyl;
B?Plg) lkﬁfJ Pgﬂcyc A Op%ﬁ‘i’%{? aﬂéklll hacte{f’oﬂkﬁﬁﬂfonyl 2ikylsulfonyl-

e ﬂb @myhhnhnd)dad)qwmdkyh hydemwmhoml@ikvldbgdramém@afcarbpnylallwl

treat di

ante 3 I&rﬂgglgyl %Eg&;riyé q{r‘aegégg&p hagrr?tqgf fiky Sl{i&&g)rgfﬂgéglfonyl heterocyclyl;

sai@rﬁakhndeb&ybr|S|ng adn1n|ster|ng to a subject in

R e L AT, ER X I g

prdpentl) d?clo@opyﬂ onmigdbar maceutical ly acceptable salt,

sol vate or prodrug thereof,
In another embodiment the present invention provides a method for treating a disease

mediated by a P2X; receptor antagonist, a P2Xy/3 receptor antagonist, or both, said method

comprising administering to a subject in need thereof an effective amount of a compound

of formula (I*):

NR'R®

(I

or a pharmaceutically acceptable salt, solvate or prodrug thereof,
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WD 2005/ 095359 PCT/ EP2005/ 002020 -4- wherein: X is
-CH2-; -0-; -C(O-; -CHOH; -S(O,,-; or -NR - wherein

wm2008/09336M 0 to 2 and R is hydrogen or al kyl PCIVEP®05/002020

hydr ogen; or -NRdRe wherein one of Rd and Re is
hydrogen, and the other is hydfo- 5 gen; alkyl;
cycl oal kyl ; cycl oal kyl al kyl ; hal oal kyl ; hal oal koxy;
Weredxyal ky; al koxyal kyl ; acetyl; al kyl sul fonyl;

Rl kyd scpif- ID’J atiy)- ;-(ﬁr![(Y)H- -@(@) k,\/ﬁr, WWB&FefrﬂﬂWﬁ'omO to 2 and R°is
het er gary [ hetero- arylalkyl het er oaryl sul fonyl ;

het @V@W@‘P?Taﬂ(ﬂr het er ocycl yl al kyl; R is alkyl;
&l keny dr(Eg*)‘xCJnQ&NK*Re wheY¥&h 0ak Kﬁ‘ﬂ‘%nd R Bydrb?érg ahii e othér is hydro-

| k ; R4 d _R5 h
ﬁyd%%@ﬂwl,amwlkﬂaﬁ?@@lk}é#@e gl 32}32%?51( g ipgeralepikoyaliy
al km:é‘t?ll faH("}}lé{lIfoﬁfl%/ ll%ﬂ’étﬂf%ﬂﬂlaﬂcylslﬁyi Ozﬁaﬂﬂyﬁ Qx}F@Mﬁﬁﬂl ; heteroaryl; hetero-
acetyl’ heteroa car boxyl i ¢ aci.d
i @wlaligicheteroamishfantl; hoteorrailcRs: heiéﬁm%y i1y
§Ub§§dg<)qia?l€€nzp %zﬂ Q%loﬁ%elﬁﬂ%aﬁﬂ | HaRMIKyR 9ebikeky;f or m
I 0

R4 together. with th
a?w elhlqdﬁﬁgndanﬂy schygEQpess FHegp awing; amidoy Ralegllyl; alkoxy;

Si X+ ﬂ('gﬂgﬁé l'éllﬂfé tsulf&?inﬁggscy@ﬁ@, a@étyl; h¥¥eroaryl; carl;ﬁhc acid;

het er 6at ons se ecte fromO, S ‘and N, or 0{ R%a
may caibguylicamitlerurea sarbsmatey geesaaida; esgptionallysubstptegsphenoxy; or

t ogebhg R\Mﬁag tB{é?h&tf&qﬁ ah Qlk‘ﬁ)ﬁhg Ri Pdi‘ a9 dat't8&diRd wilythe atoms

forma |ve nber ed rlng t i ncl udes one .or
t wo thhwhiohdheyoare attached meay form mfive or gxgﬁgnhprepkglqgghat includes one or

hyd hﬁg fPr r%&%g B l&g&lcﬂﬂnjﬁ)@ S ﬁﬂ'lﬂ%r &rRzﬁhH@éhaﬁBQetﬁéﬁorm an

e other is:

aI kylkylegy dlozw anR” and tgg@h@gﬂﬂyﬂ@a@ps toh\ghlgbﬁlp@n are attached may
hydrg I

Y 515 R UG s s b G ABbioms sl o
het é),éalm;ilN, het eroaryl al kyl ; heteroaryl sul fonyl

et ?s%%)f%s}égﬂgﬂé o&xﬁlloyglagﬂgg .add'e i nvention also

rovi |ca1 osi t10ns conprising the
compaeflR’ andRt s wérogén,lmdrt other iso hﬁdﬂ%@lﬂ; allghgycloalkyl;

met ho S

e R PRSI, EpRATHRUNS o, WA Sy

App Iallwhu]fmy,lalkyicaryhl iamakylh ermwgnﬂi; hetemandrheaemawlaélwﬂss ,

hav t he st be not ed
eteﬁoa lgmlyﬁ h[%%%‘g)c%ﬁ or F P cat kltd d the appended

Thamvmtldﬂ'ﬂiscﬁpmgldeaphdrma@sut'ical ¢omp(ps,1ﬁon§n:gmnri$g1g the compounds,

eieBiod Bt bR o bFoTh AT e B SR DO B cahaL .

onrs refe
t hat enhances t he acti vi ty of another co ound or
Uatesqoeth&@v1$ecstated tthe follawingerms tsedrin this 4 pplicationpinstnding the specifi-

f)ag]la?h &gllgnl ths I?'E"l%e fHe ngt%?‘ﬁté’teﬁ %el%w IPHluE{ bR ﬁfat GQked in the

ec‘ept or si nmeans € nonova €
speiiaaticor aridrtha appahdsd clairas, ¢he hyghlmtc@»rm na’ it gnd the” indlude

gﬁ?ﬁ 'rStérents unless the context clearly dictates otherwise.

“Agonist” refers to a compound that enhances the activity of another compound or recep-

tor site.

“Antagonist” refers to a compound that diminishes or prevents the action of another com-

pound or receptor site.

“Alkyl” means the monovalent linear or branched saturated hydrocarbon moiety, consist-

ing solely of carbon and hydrogen atoms, having from one to twelve carbon atoms.
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ing solely of carbon and hydrogen atons, having from
one to twel ve carbon atorrB. WO 2005/ 095359

WOE@DSEFBH5/ 002020 -5 "Lower alkyl" refers toPEITERI0RS002020

group of one to six carbon atoF .e. Cl-Ceal kyl .
Exanpl es of al kyl groups include, but are not Iimited

gg%w%ea{ﬂgx retfe% Fé/ % a%lﬁ)fl%%ﬂé)nc%flo?xg i § qﬁ)farb?ljl gt%tr)r?s;i/ e.'C;-Cgalkyl. Examples
dbabyhgroupsidcltie but kR not lfﬁ'd(ty‘ﬂ & aﬂetlnyé,aaﬁ]squn‘opylembpropyl isobutyl,

A B S R TEPat e Sl 2, =

hydrocarbon radical of three to six carbon at ons,

éAlkylensemiegisemlin eae satylatadalivalen? hpdnoedrhyh eddigal efmme to six carbon
Q{ogl'?s}’(}] qfﬁa&&eﬁ%%&%t?& SQXIeE{}gfdrgc%tyon ragl’c?l dt ﬁh ¥ lco shuf:arbon atoms,

e @Rmetlnders, athsdens, Zahdahétbﬂeﬂmhemt,prwlaﬂmf 1- lmnihylpmpy]ene, butylene,

f oxy noi eties include, but are not
E%(l?rt?? Sé‘t“athéa %oxy, et hoxy, iso- 10 propoxy, and the

i ke. "Al koxyal kyl" nmeans a noiety of the fornula
RalkaxRbmeanstagneieReofithe fortayla 40OR) eréis Rk tuy hlkylemeietysas defined

| l i nclude,
Eglfe ﬁq%(ap‘;%ge)% ao'? a}l&:ﬁ&eg}% e%{ %m% 6@86‘ fli eynoggl F%Sc mF%IBXY 'ethoxy, iso-
QHQEMWWnthﬂhhhoxyethyl 1-(2- nethoxyethyl) 3- met hoxy-

propyl, and 1-(2- nethoxyethyl) 3- met hoxypropyl. 15

mgr&eé}ag&i’bﬁ@éﬂs a %%W@ﬁhm 1%?{%] Ot ﬂe r e 3 fand’R is alkyl-

I'S 0X0 here
e dsydefined bergin: Exemphr)aalkoxyetkyl grbupmdhde,rhyl veaydﬂexd?ﬁiple, 2-meth-

RS el Ry e oAbl 1 ARGy
pﬂpyRand?ll(2vﬁ1eﬂ1exﬂ‘thylb3ah¢thbxypwpyﬂs -S2- 20 and R"
is alkyl as defined herein. "Al kylam no neans a noiety

D&gﬁ?ﬁb&%ﬁn}q gnﬁ “583 e¥!}ﬁ£ Bl er el I%—ﬁ’y Kﬁ]%geeﬁam ﬁ(gallﬁ R” is alkyl as

defened baraimi ety of the fornul a “NR-OR vvhereln Ris
hydrogen or alkyl and R is alkyl as defined herein.

5@ lﬁhﬁkﬁ’%éﬁ?élﬁ;oig@ g}e Hgﬁlﬁt——k Q{” \;vﬁgr lﬁﬁg‘nﬁ@ ?n,%cil is alkyl as

Yern IS a erein:
defboed hareioup - R- R wherein R is amno and Ris
al kyl ene as defined herein. "Am noal kyl" i ncludes

?ﬂ]@ﬁ%ﬁh%ﬂ]ﬁd ﬁf@%;g%oaeﬁxﬁ%br O%?QIH‘%P% ‘?{"akfgggﬁgiel@% 919%1' R" is -SO,-
m;b%’f'u&alﬂt)éds dmddlermw ce with alkyl to pro- vide

"al kyI am noal kyl " and "di al kyl am noal kyl "
\/ j | '
mst h g{r% rﬁ%&fnlgtahrﬁ’{)llé &%%g%h%o é\lt%1 ROVHAER BE hyrdogen or alkyl and R

isralki sahﬁn@bherpyﬂ-, et hyI am noet hyI and the WO
2005/ 095359 PCT/ EP2005/ 002020 -6

"Alkoxyamino" means a moiety of the formula -NR-OR' wherein R is hydrogen or alkyl
and R' is alkyl as defined herein.

"Alkylsulfanyl" means a moiety of the formula -SR wherein R is alkyl as defined herein.

"Aminoalkyl" means a group -R-R' wherein R' is amino and R is alkylene as defined herein.
"Aminoalkyl" includes aminomethyl, aminoethyl, 1-aminopropyl, 2-aminopropyl, and the
like. The amino moiety of "aminoalkyl" may be substituted once or twice with alkyl to pro-
vide "alkylaminoalkyl" and "dialkylaminoalkyl" respectively. "Alkylaminoalkyl" includes
methylaminomethyl, methylaminoethyl, methylaminopropyl, ethylaminoethyl and the



l'i ke. "D al kyl am noal kyl " incl udes
di nmet hyl am nonet hyl , di net hyl am noet hyl, di net hyl -

w@eiosop3epyl , N net hyl - N-et hyl am noet hyl , and P¢EEP10k&002020
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" Am noal koxy" neans a group -OR-R wherein R is amno
and R is al kyl ene as defined “Her ei n.

A kyl.sul.f onyl ani,do" NS i.et f.the fornul a .

g LM e et 5 iRy 28 Sty MU ehppee i dimethy-
amlcydpropydy Wimethpla setleylaminoeetlyE ahd ehediliec ar onmati c

hydr ocar bon noi ety consisting of a nono-, bi- or

tricychic .aromatic ri The aryl,group can_be

oy oEB pieralb ORR Hbeftih’ Hambie Sl Risplylene asefined
hergin. ﬁ‘AlllquiuHSItl)j'lmldw aéeahﬁi nﬂilicfty bbthe Ed')ﬂﬁiinlils dNIh{CS,OZ-R vhvherlein R is alkyl
opt j,on substj tuted phenyl, naphthyl, phenanthryl,
Fﬁ%gﬂéﬁﬁ‘?‘/’gﬁh%ﬂ L." pental enyl , azul enyl . oxydi phenyl .
bi phenyl, 10 net hyl enedi phenyl, am nodi phenyl,
SAptiemydsial thomtyalendtyelie apinsaticthydyd carbdinpheiewt doneistigdof a mono-, bi-
éll'ehgcggiﬁa;w}%?&cz ﬁg%%ﬁ(‘eg%&w?&g go e{ g - )2 & Zaftjdt(e)(i( Xsl <¥e|ﬁ’ned herein.
Emmpiﬁd qifenrﬂh ldl:ldsiyt:ies ibﬁtildﬁﬁ b}lpﬁ'e aal_Z)'t H;ﬂitﬁd hﬁlrmpﬁbﬁﬂllyfﬂubﬁitﬁtéd,phenyl,

e r.ohol i n me enedi ox nyl., . .
By P R aR R AT T REFIELenTH, AL STl R Bibhensl bighenyl
hiﬁth”yibgl ke?ﬁphaivyﬁ,ghnﬂﬁbHiphéﬂﬂ,&ﬁpl?jd’i_@ls?lﬁdyl, dphe Ii;ﬁhl&iri?]/,'dipﬁkﬁﬁlisoprop—
"Ar a ", .which .na e u [ er ngea , an a .
gk et o irang? Eﬁn%ﬂ%iv@ﬂi?eg?wﬁ%ﬁmxa@nﬂ benz-
axazﬁfon’yl, bdg&bpipia&dﬁiﬁﬂ,i Héﬁit;ﬂihpdl,‘r@iiﬁyl, Beropyblediilgbdtybsorpholinyl,
su as,. benzyl,, enyl. e : o . .
Sl digRaTH, PSP PP d the ke inuding parsialy hydrogen-
ssdapiasvefthaweyt. - al kyl . "Cyanoal kyl" " nmeans a noiety
of the formula -R -R', where R is al kylene as defined

here- 20 ip,and R is cyano or,.nitrile. "Cycloalkyl" .
AR o AT ik et s eenbly et § radical RS where
ROBan SIE(’ylﬁge ?foupﬁﬁdkbgﬁ an_birylt g‘rgﬁﬂ) _bfdéﬂnféﬂ Sereidy;Cé. £ Apienblalkyls such as
can .opti o y. he .substi one or nofe

bengly %@9[1 3—%@%%5‘3%73}5311}%{/&%‘3@# the like are examples of aryl-
dlkdependent |y hydroxy, alkyl, al koxy, halo, haloalkyl,

am no, nonoal kyl am no, or dial kyl am no, unl ess

ot herw se, speci fically. jndicated,, anpl eg, of .2

EyerealbRy: SRETa et Qfehe fuiaick 2o sgee R feliglene as defined here-
inyal ®Piogrho oeyittikbut yl, cycl opentyl, cycl ohexyl,

cycl oheptyl, and the Iike, including partially

o b DGR e o
@lls_llek%/lﬁxgs.e l(]zﬂldalk’)}l dafi opﬁyﬁdll?lé(ﬂelﬁubstig_ﬁtedﬁiﬂﬂﬁg (?ﬁh@{jerkﬁbstituents,
".Het.er o ., heans an radi cal. as_defin rei )
e B AR AERttpRR T e Rssny by igath g Aol calieh amino,
mhealigRaninb] ¢t dalkidbmind, ualks J)t!h@ﬁ/ﬂ@é@i)@&ﬁkéﬂ%ﬁﬁﬂi%ﬁ&&dExamples of
from the .grouyp.cons sisting of -ORa, -NRbR , and
CY‘:%,?@QH r—‘?‘°‘?‘i}&ﬁé$ udle, but agg npﬁﬂ@g’@fl texFrieprapy >2¥€1§WW1I*1°XCH§’CHWL
czﬂdl@dxyl, sydioliébid, doldahe Lk iPidihg phrtRlly afiBAtederiviteves thereof.
eteroal kyl radical is through a carbon atom WO

ﬁ%%gﬁ%&gaﬁé g %gf%g%%gw{ﬂ%%{ %gweff@ |i$<§14<ﬂﬁwqd R”is

ciRloddkd afdefitied Hergh@pen-

"Heteroalkyl" means an alkyl radical as defined herein wherein one, two or three hydrogen
atoms have been replaced with a substituent independently selected from the group con-
sisting of -OR?, -NRPR¢, and ~$(0),R¢ (where n is an integer from 0 to 2), with the under-
standing that the point of attachment of the heteroalkyl radical is through a carbon atom,
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dently of each other hydrogen, acyl, alkyl,
cycl oal kyl, or cycl oal kyl al kyl; and when n is 0, Rd

wo goolpeRsepen, al kyl, cycl oal kyl, or cycl oal kyl BEKEP2005/002020

and when nis 1 or 2, Rd is alkyl, cyclo- alkyl,
cycl oal kyl al kyl , amino, acylam'no, nonoal kyl am no, or

ar g}% 0 a{ph%?fo arcﬁsgﬂ’ﬂ aé‘ o} %}(\ég Ry &[@hﬁﬁg&y’g’x ypro py Fre lndepen'

ﬁeﬂf@@dﬂ’fﬂmvh Oﬁhhﬁmggmyﬂlxﬂl@l W¢lcam¥1&r@dvdkﬂxm ay/When n is 0, R

iR ARSI, or el RS E phlbangfts 1 or 2 R isalo, eyco-

aﬂcy];rtymmﬂt;&ilkyl;iaramomlanpw m@acraﬁtylaphmul ér- didkylamiruy IRepresenta-

B AR AR pre REHRORY koY GBI 3 hxdigpypropyl, 2-hydroxy-
ﬂrﬂiyldyé)qzmanb)ﬂethﬂon,)whhmbxypmpyﬂl,yﬂ hydrnm)&uéthﬂaghyb Bepytoxybutyl, 2,3-

Agrr Rl g nhirost TuReinbom, RoRRpafo S orbr g gpetylsutt

Oﬁyﬂeﬁllyb ﬁ'ﬂim@sulfbﬂgmedlyl antinowlfongdethylemimssulfouydpropylnmethylamino-
cted f 0 n.S, t L emain

ARGy ReCE: B enomevieu e B aminoah R AREPYL piPthe ke,
attachment point of the heteroaryl radical will be on
éHe’Qr(miﬂt’ m)eans a gqon'ﬁb)e:hh et bicpdicyhdiral Kb@S @ Y2 fieg atoms having at least

ti onal itute i ned rein.

R HOPR LI COniitink 808 Gy ardBren e nefsSH B TR ESm N O, ors,
t}ﬁ: refairdpg riag atdnys h‘euigs(t Ivtnth thé Undbﬂamdirggl thatlhaztn:idilment point of the

soxa xad1

th
bRRERR sitica! WL BF o prorifti ity 1 Reist SR
sthituegdhe dyfined hﬂrallﬁyExannﬂésaffﬁetermt‘y]l lﬂyﬂetlesﬁndudk -buy hre not limited to,

gé‘iﬁ%?ll %‘i’stf%@h ?@?%F@ﬂﬂg’!ﬁ% Yi E%’%%g{bﬁ,l 1azg§r{, éﬁﬁ%j}lézolyl oxadiazolyl,

ﬂﬁitﬁaml)d@@fz)ihyl ﬁh@dﬂx&bb&&bﬂilyﬁyl th&iphem,&ﬁta‘iﬂhlpyfanyl pyridyl, pyrrol-
enzot hl.azo Z

b
TinBBReAY yl p)gb%my&cf;lfno lflﬁ gggpvpﬁnxlﬁw@ﬁpﬁol?e}x/lzot?)Yop’henyl benzothio-
aﬁﬁ}@éﬂzﬁﬁidazcﬂyllr bénzboxaﬂdlyn bgﬁ}zoil)&@dhhw}‘)ﬂ bdildbtfhﬂizbliyl b¥hzothiadi-

og)géﬁﬁéﬁg}lrg ,rlll‘la ]IX(V Psoir%hfl,ttﬁgzrq Y& z 1a¥1rnxlc ﬂﬂmoHaYnyl purinyl, quin-
P@ﬂmyl@hhﬂlohﬁﬂ?l‘?ﬁ@p}ﬁhﬁiﬂlﬂﬁ[ pt‘éﬂﬂin‘vﬂ‘; %aﬂ)ﬁﬁﬂﬂpzfzeplﬁbﬁ dIaQép‘fﬁyl acridinyl

@rrff @Féﬁsﬁaaaaw Paf@g Pvaggégaet% G%re‘fafﬂﬂ@ﬂﬁgrfegﬁ 3?3

chl oro, bronmpo, or iodo. "Hal oal kyl" neans al kyl as

'ljﬁé teﬁ@id “ReloBi“RalloBenthind Thali" orhit Ry by dscdiaterdtRag®Bi) refer to a
%/aced th sane oilﬂg)lfferent hal ogen.
msaea ugrQ) UpIey brome, oF CH2Cl, - CH2CF3,
- CH2CC13, perfluoroal kyl (e.g., -CF3), and the |ike.

“HalbsIRYIK exedns AIRAINS defimead l&iréin@xfl whith drefofhére hiflkogen has been re-

Pcadei s ordiftesn bl e Barblier brigaligh fretudeS i, ~CroCr,

G P R GAIRA (e.fB 0B, ) parfiithe liké.ed ring wherein at
| east one rlng atomis N, NHor 30 Nalkyl and the

SETRUROR b AT o o AUy it

ﬁmmeiémngncza‘xem@ﬁry Ralbdlke#y ik Uiflidromethegy.por at i ng one,
two, or three or four heteroatons (chosen from

tro 0X gen or f e het C rin
TRy REr R Fre s e e WS gt e g g pLoms N, NH or
Mﬁbhﬁ@tﬁé@eﬁﬁﬁﬁh@ﬂﬁ@%nﬁ%fﬁ@ﬁ&%ﬂdﬁ@%&ﬁip. -8 of
het erocyclyl noieties include, but are not limted to,

%gtér%g)%llylymsélélgss atl Holﬂ%\? Qerﬂlsgt%gﬂalitgé n‘}/oliéty, consisting of one to three rings,

Yiy be optionally sub-

incorporating one, two, or three or four heteroatoms (chosen from nitrogen, oxygen or

sulfur). The heterocyclyl ring may be optionally substituted as defined herein. Examples
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pi perazi nyl, honopi perazinyl, azepinyl, pyrrolidinyl,
pyrazolidinyl, imdazolinyl, imdazol- idinyl,

WER0sa933yd , pyridazinyl, pyrimdinyl, oxazoli dP@IEP2005/002020

i soxazol i di nyl, norpholinyl, thi- azolidinyl,
i sot hi azolidinyl, quinuclidiny?  quinolinyl,

i soqui noJ inyl,. benzi.m.dazol yl ,. t.hia 5 diazql yl.idi e
EE T S R R
%viﬁ_&fa@ihyﬁ hoinopiperazidiyt, abepiltybpyteiidinyl, pytazaligidyh pytidagmlinyl, imidazol-
Lo nnr.hoklgﬁl,.t i anor.phol i ny] lfPXIde laﬁl ML - 4 Clinvl. thi-
'&fﬂyﬁ’l uybe, ga’unm ,mgﬁl‘y 81‘&%%9}7#1?}7 , 1soxazolidinyl, morpholinyl, thi
sholiyhiyi, $61é_@1ﬁilzlfcbﬁﬂi'nlw huiﬁhellic_liigﬁydﬂiiﬁq%iil)ﬂDikbqlgiholirlt)ﬁ,tbeabiylﬂd@olyl, thia-
I.soqui phol.i.nyl, . and.. I ke. ¥ er ogcyc a aps .
st gy e Ridian-benkS ol lrb Ry WP SR Orury, di
Bjfifopyrahy, tefkbhydeépir a6, ¢hitnozpheliryl, nkidmvepkolinylsulfoxide, thiamor-
et Mo S5 Bl s T G s T, e

{g@{iﬁblw,QWItmlme" means a noiety of the fornula
-R wherein Ris alkylene and R is heterocyclyl

as defi erein. 15" oxyal koxy'n, means g.nnj et s
ey P Saabe Apien b PR s R Rub ana s
Bakiobpdyl abaéfiied herebh/ dr oxyal Kyl ami no" neans a noi ety of
the formula -NR-R wherein Ris hydrogen or alkyl and

i s hydroxyal kyl as defined herein. o
isste Ry PP b o MBS FORBFrai R deiepysyglyLos deined
h&eNR -R' wherein Ris alkylene, 20 R is hydrogen or
al kyl, and R' is hydroxyal kyl as defi ned herein.

~Hydr oxyal .kyl & nmeans an_ al kyl .noi ety def i ned, . '
iteron SQadoy pireat motsy orbe g ORROHAPRE f diglene and R i
hateroeyclyllas eefineyl ey, gr oups, provided that the same

carbon atom does not <carry nore than one hydroxy

Bh B TR kB P B #6008 s ot

Berbindr oxypropyl, 3-hydroxypropyl, 1-(hydroxyneth 25
yl)-2-nmet hyl propyl, 2-hydroxybutyl, 3-hydroxybutyl,

4- hydr o ut.yl, 2. 3-di hydr - e Propyln o o
Soviferaly Bty i At DI PR RR hersin Ry ydrogen o
Akyl-add Ry rigdydayilkyl aadeffined-hefdindr oxynet hyl )

- 3- hydr oxypropyl "Hydroxycycl oal kyl" neans a

c] oal noj «as_define ' [N 1C .
S BTt AS L8, S R B s akene
Reiy ydregen oregiitydemd RViis hydrokmatleyb zy/defined hefeist i t uent .
Representati ve exanples include, but are not |imted

L 2- . =35, Or 4-hydr oxy- . lLi.
TotsPpolaLmptat A OB e R Bt Wb lififon e more,
preéursblpone, owp oofhrédieydraxyngrbaps, NRvdXdIhaiReR4me wabogiatom does not
R, KR d R'Y each indegendentl.y i [ 0 Lo
crtryporcisn a5 wEosane R un e St FRE but are not limited
tohfrOkyhiEth{?, 2-hirdroxiethylaRdyBoxypodpyl, 3-hydroxypropyl, 1-(hydroxymeth-
y1)-2-methylpropyl, 2-hydroxybutyl, 3-hydroxybutyl, 4-hydroxybutyl, 2,3-dihydroxy-
propyl, 2-hydroxy-1-hydroxymethylethyl, 2,3-dihydroxybutyl, 3,4-dihydroxybutyl and
2-(hydroxymethyl)-3-hydroxypropyl

“Hydroxycycloalkyl” means a cycloalkyl moiety as defined herein wherein one, two or
three hydrogen atoms in the cycloalkyl radical have been replaced with a hydroxy sub-

stituent. Representative examples include, but are not limited to, 2-, 3-, or 4-hydroxy-

cyclohexyl, and the like.
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dependently is hydrogen or alkyl. 5 "Carboxy" neans a
group of the fornmula -O-C(O-0H "Sul fonam do" neans a
W@e@s/p9369 t he formula -S02-NR R' wherein R, RPCERER0RS/002020
each independently is hydrogep or alkyl. Opt| onal |y

substituted”, when used in ass8Giation with “aryl "

phenyl ' eter ar e g IR
et S SR e aF B EH RN o ., R and
oY chH h@x&ﬁben@ént&a aydroyed yi allli ch 10 is optionally
substituted i ndependently W|th one to four

AP i B B b -0 R AR s i

dept@alyky hydroya svafiglky! haI 0o, nitro, cyano,
hydr oxy, alioxy, am no, acyl am no, nono-al kyl am no,

kd@%@?%gsoﬁia’k\?me?gsﬁuh PRGEHEREY, "o o0

phenylalkyl) - (CRR')"-COOR (where n is an |nteger

"Siutfoh&mide" meahs a grodp Bfﬂ&rfermnbeﬁ@nwﬂl yhergiar R gRharbR™ each
ogen, al kyl, cycl oal kyl,

W&P%@RQY&WQTO%%%Y‘ or phenyl al kyl), or

-(CR R')"-CONRaRb (where n is an integer fromO to 5 .

'®ptivialliRsutstianted dwhendedtih yssotigdorogish "oyl aphepyl’, '&n@rmyl cyclo-

lgqr)]qgf "%t% "gffslio(‘iydﬂ‘e %ﬁqgse gl’tl !% eﬂfhﬁ eﬁﬁﬁ&f,&}? Weterocydyl which

i® b@ﬁﬁhﬂl}&ﬁbétltuteﬂéﬂdﬂpagdegﬂlywp’ﬂh mnansfomﬂwbgltggtpswrﬁﬁﬁrqbbeone or two

Wit W@?‘Fséoln&gcgh'? nay Wgﬁ,?@y oalwlaﬁ]ad HetérBalﬁgf hydroxyalkyl, hlo,

stk b}c&om dikoxy uhtihod tauylammcr, mtordhylamum;l dt-al&mlgmmo, halo-

zﬁﬁﬁ‘nﬁ §1}< h%?%)' 1, g‘;@%&ﬁ’ cl%lsq-g nes L}ﬁ,fﬂ]l%hyl or )Phenylalkyl),

CRR” ﬁ,SC(DEIm(aﬂ&SéJh is@li’tyih&gyr frmhh)anésﬂ’l drabR/l ameyndependently hydrogen

t hllﬁ)ﬂ?ﬂf@ is }Hrﬁ?é%g %Fﬁg]g@]g% ai}gf#lsl?éﬁenﬁ%q phenylalkyl), or
sl?kspl{’r)&lﬁ@NR r(?arhew X Yin inhtegerrfagay buxxy, R’am}dltlﬁ’)qte iraleplendently

e like n e
biirean el andlt sai gonre TREPPRRERRE! TR M tesasenp it crcl-
Akfl, RloalliylHlitys bhiesyl oaghshilkylant agoni st, and the like,

as defined herein. "Optional " or "opti onal | y" nmeans
ThgV B AR CHrD v bt Frespgeomeeupp SR ARERwih tin
éyﬁ@lﬁéﬂﬁQﬁgdﬂ'@&H&ﬁﬁﬁﬁy, wegheatoneoegrenp dcsplaceabﬂectmdﬁ ambzsatutlon reaction

occurs and instapces in whic
IR TR AT N e —
:ﬁgﬂeﬂbidlfbﬂ loky, ¥0¢1048 methaeésdHondoxy, eianaul foirgdoxy, omethyl, benzene-

05/ 0953 9 PCT/ 02
stiopeio, IO DUy i, SORBBREPPiRS) GO fopgfipted bensz-
ﬁBQﬁﬁs&p‘a@pﬂ&&da dylixpsardithelike reaction being described

I n ‘conjunction ther eW| th, including, e.g., benzene,

t ol yene, =~ aceton rahydr

Rutselalis? Rt TENACHIS T PISFOROP L HEEy /RAnertippaciude,but
& nodliftHeatOmmbhist) Qntagdnﬁbﬂ, afidtHellkeas ddfinédiydreiat her ,

et hyl acet ate, acetone, nethyl et hyI ket one,

5
‘E@}t?t?g t U g{P%ggil L}’"’ gﬁ ggl%?t the @O 8&){ ﬁeestfﬂla?(degvent or circumstance
may but need not occur, and that the description includes instances where the event or

circumstance occurs and instances in which it does not.

"Disease" and “Disease state” means any disease, condition, symptom, disorder or indica-

tion.
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Unl ess specified to the contrary, the solvents used in
the reactions of the present invention are inert

wa@ 00309389 " Phar maceuti cal | y accept abl e" neansPCTiEP2005/002020

whi ch is useful in preparing a pharnmaceuti cal

conposition that is generally Safe, non-toxic, and

nei ther biol ogical |y nor ot herwi se un- 10 deS| rabl e
‘éimsirtmgam@eéveph ar “Viericiolvest gneans thajolveng s inert BPii‘ﬁzﬂ‘?C"ndltlons of

ﬁ% anj%l R FBRjurfchibh 'tﬁé'k:wiiﬁ Sncluding, e.g., benzene, toluene,
har maceut I ca acce gabl e salts" of a compound

aeetorstrilel tetsahydeafuran N phrdimethdlermaanid, chéfcre@mna Brethylepg chloride or
g%ﬁlo@&‘i’le Rhé, 'Jﬂﬁﬂ(ﬂ'ﬂ&hﬁtﬁ@ﬁleﬂ% ether, e%@@a&%?te ra‘@@tone, meth 1 ethyl ketone,

armacol ogi'cal activit ent conpound
mhasmol,mdiamb promn@iciseipr@a@imqli féﬁ “bytipnal, digranedpywidine and the like,

Iih thPeh oo QJéh@ ti

ARORRCRERES B By e IR g T ord SR rehinvention
ahnnhﬁmdvaﬁ& formed with organic acids such as acetic
acid benzenesul foni c acid, benzoic, canphorsulfonic
af ‘EéL tfaaﬁ’y :?c%l:cﬁ (J)le elflpﬁﬁ Qﬁé{w}ﬁ{:ﬁ fs u§8’uﬂm ﬂr@ﬂﬁfﬂgca pHakMaceutical
ticoh oni'c a uconi ¢ acid, glutanic, acid
g¢1y1pg¢m@n that 1s(gen¢wlb¢s@f§ynglp-m}@q‘:,@ndaeaher biologically nor otherwise un-
%eé%ﬂfe%?ﬁ]&%&%@ St VRELGs A&k Frabled6t veterdtirf as WA & Human pharma-
acid, malic Id, malonic acid, mandelic acid,
nattivalessul f oni ¢ aC|d nmuconi c aC|d 2- naphthalene-
sul foni c acid, propionic aci d, salicylic aci d,

spﬁ‘a(i‘hi}ﬁ&.rt?cﬁﬂ}daccelﬁﬁlﬂégajltg” 8d a)mllpodrﬂ MENRSHhS B Sre pﬁ@ﬂn‘i’aceutlcally

trine or salts forpied

atveptable, svidined bmnowcbtihetsmesp the ciﬁélrgfiap barmacelepisalagtivity of the
ﬁe{egfcorhﬁoﬁxﬁplﬁggallgfn&demt al ion, e.g., an alkali

ine earth ion, or an alum num.io
acid eddition-salpFformedswithindiganic sridwsvick aphydrehlgtn a@dﬂa@éobmmlc

8(%1§ es%fﬁgc Gcid! ﬁﬁy n:% g@@hbﬂg Lyd el Bk hﬁ@@r%ﬁ‘nﬁi&i with organic acids

am ne, ucam ne, triethanol am ne
smahrmtabetm avisl, berrrenashionic keid lmizelp{ camytiiazsul rcga&rd gitric acid,

I
G500 0, B L AN iic it e
bi;ddr lwdrd:emaifhexqmicdt éﬂrydmmﬁhamwquw eeid) lacticacidmal¢ie acid, mahc
Sal&,:% ¢ 1ec a\tc1h 8511% ac@bﬁ%ﬁuafnreaﬁfogﬁcea{d& Ao z}c'r)tp 2-naphthalene-

Orl C aCI met’hanesu
aiﬂifcdnc amdl,q:iropmmcdcldmahs)@h@mdc sugcindc acid,dartani¢ q,cui;(;]p-@oluenesulfomc

ci.tric [ .sodi;u ssjum cal cium zinc, and
ﬁﬁﬁhtégli’%ﬁi’la‘iefm %ﬂ%’uaiqlg tﬁé;ﬁ%i’i §%ar stood that all references
sditsgbanetwhernt arcaidiypaxdaoeptesditen s pasemmhmndsdhereln replaced by a
(rﬁgllt)'}(hg Erﬁfﬁ’%l 1312&{; at esﬁl eaﬁ%lhﬁe Xfi# l 8F 5§ alumlnuxg ion; or coordi-
s withansagdnic m&&gﬁﬁkﬂw&lﬁ@ce@ﬁbﬁéﬁ%@ﬁﬁ/b@m @rxdude digthanolamine,
The terns " odru :
teapBine b HR I kanihe mifhasgine, WobhIRNE i like. Accept
ﬁBlb efsgsniabasecinclade p]aihﬁntlmdryuigoyade,@a]dlmg hydrokilenpotassium

ViV istered to a

cfe \M&é C%rg’f’na ‘gf‘({fglémgi OXéoeﬁpound of formula

ar e prepar ed by m)di fying one or nore functional
g‘he pRdfaredplesrateutitallyrecaptable salts are the salts formed from acetic acid,

hydrochloric acid, sulphuric acid, methanesulfonic acid, maleic acid, phosphoric acid,

tartaric acid, citric acid, sodium, potassium, calcium, zinc, and magnesium.

It should be understood that all references to pharmaceutically acceptable salts include
solvent addition forms (solvates) or crystal forms (polymorphs) as defined herein, of the

same acid addition salt.
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5 pound of formula | in such a way that the
nodi fi cation(s) may be cleaved in vivo to release the

wamnshesssonpound. Prodrugs include conpounds oPCT/BPI005/602020

| wherein a hydroxy, amno, or_sulfhydryl group in a
conmpound of Forrmula | is bonde& fo any group that may

e cleayed i.n yiv “to r te the f
ﬁlm P LS iR PO B B T W Jrer R hergp refer to
ridehidkl Beleabéstanafcﬁvd’lpdrelhﬂ drug ed:otdlng asfoemsala I in vivo when
and .10 Db nzo er| atives

wh%a figas ?%“’é“gtg’r Aty ?’55%%153 compound of
f&)‘ﬁ!ﬁlWar% pi€pardd Wtﬂbd@ﬁﬂgj@ﬁe mrmofmﬁuﬁwirdﬁl gfouf)(H) présentlin the com-

b ac tger I V g%ég%w)g@ﬁ%@%&%cﬁﬁgaﬁlgn nnl rq{ljﬂavede 1'vivo to release
ﬂfe‘iidflei}t c@iﬁpﬂﬁﬁd Regdragsinclii@é edmvp@iids oEfwinueﬁlt wheeiafa hydroxy,

ket one a ehyde functional .grou C ounds

iP5 DY EE P 017 REIPODBE OB LB LI hoNGEL R gFoup that may

l?er @lgdv@ﬂ?m vive t@?eger@r&%\(heeﬁree RYR¥OXBakri 2 fsdlﬂ{yiﬁﬁfg}ou;ﬁ Rébpectively.

t he ke £<§htve gro prot?ctlngzg g d

Eaéﬁ?i% rgf B{% Are pet &\V@}t?‘ifﬂ BURS (Hreaceiale, (Qrmpte, an

§éntzSaﬂe Qileﬁviﬁ’l;e%)', E%&hh&g&! 2. CNﬂ‘ll@gﬁ&hﬂ'tdﬁhnclkﬁﬂion?l)lofhydroxy func-
chem cal reaction can be carried, oyt se ive

tornl BEOURSAP FOmBEY ot darenily b N dPFvagS (et ¥Y1)aN Mannich
zﬁ@é’ gmﬂfﬂﬁ%slaﬁd%ﬁ%ﬁin&ieﬁbﬁﬂnﬁﬁbtfﬁnétionla IgraMpy, Bﬁitnhe@ acetals, ketals and

emstry. Certaln processes of this |nvent|

ensd asterseot ketope and aldehledinstional gfos%@kcorrwepﬁw[ Fortnula , and the
et E&Qﬁ{hﬁ@gﬂr@ F‘D@gi Sfmaﬁrg” PI-B3eMbevied, NP YORACHARE $1985), and
or exanp the t am-no- protecting group" and

theilike.ogen protectlng group are used interchangeably

herein and refer to those organic groups intended to

iBlkfite éﬂ%ﬁ » B} & Igge%ﬁné Rﬂpaﬂ?éaﬁﬁhe%&ﬂﬂvhﬁﬁ |s§ect1vely blocks one
reacti on dBrln nt e I ¢ procedures. | a y
reactivsgita ipp ordi ém@ﬂl seipRouRd fllfbéhatiﬁbﬁhe’é\l lon can be carried

legrg)lslteagveq t anbiHek ﬂﬁ Rﬁ&%&ﬁleact%%{t@m e ame%ﬁ ﬁyéntlonally asso-

zyl oxycarb nyl (car bobenzyl ox
@ated Widyiy besynghesicebemistiny Certain BIPegsess @ %Q}H" Y oRtignyshypon the
érﬁﬁ%cﬁgygr Q%P@@K}eael@mog&%r&@gg ?1}) elljtghﬁ résiehilﬁrihe reactants.
Barsxample; ghegvrns Saminparroteginggroupt gnd omwogﬁspmwtma group” are
l. t 3

L S0 a3 S5 BN 0 Bl et o
mirogen afom aginsh updesinable reactions during @@rhﬁ@ﬁwrocsdn@s Exemplary
C: t i r

GBS R RIS XL R S B i,
bemayl (Boy.Hengylaxwatboayk(catbobemmylosy) GEZ}, p- msthmlmmﬂ%’carbonyl p-

%119 O%EA%?IJ"?'H%BQ%*l{/g?e s melgmnm A r(l:cg e‘iﬁ(@t The artisan in the art

Wwilldrmwekowa tecliase agbupyfot He eendf rnmowdrandffoxdﬂle abilitytorwithstand the
Beculﬁajﬁi water wth one of the substances in
e fer retains its nol ecul ar state as H20,

such com 35 bination being able to formone or nore
Bplimtse medd ROCHL addigsns fooms Hrr OO0 TRO stoichfometric or non stoi-

woubi e I
chﬁom mn,oalér}mpﬁ%mp ﬁ)@gorgf K % % ganﬁlgrmh %raﬁ%%&%d molar
ﬂanmotf salvers mélecrdessn thoeystaliian selid statecthus forminga sdivate. If the solvent

is water the solvate formed is a hydrate, when the solvent is alcohol, the solvate formed is

an alcoholate. Hydrates are formed by the combination of one or more molecules of water
with one of the substances in which the water retains its molecular state as H,0, such com-

bination being able to form one or more hydrate.
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panzees and ot her apes and nonkey species; farm
animal s such as cattle, horses, sheep, goats, and

WGE 0809536 mesti ¢ ani mal s such as rabbits, dogsPCHREP2005/002020

cats; laboratory animals in SJ%Iuding rodents, such as

rats, mce, and gui nea pigs; d the I|ke Exanples of
gt rralsmlud but ar

ShBjeER e g HF o Stnnntie- VggisbdTh i Sy b of he

RadiratidlcBiks mgadﬁmg, l&ﬁmot Tibdited tel drusnank; rtdmehmmam @rlynates such as chim-

t t d int h
. r a;ﬁc::f:alaaa'gtl];ur [13% H%ﬁl‘?‘ﬂ(ﬁ? §Pe'ﬂ%g,§’%ncr:n ﬁ)&lg}? uﬁh a%%attﬂ% |h8§ses sheep,
goRaNged SWlﬁe,td@)ﬁlddﬁ(t irﬁmyllstsﬁ&f:is rabbianpdgssaraf cats; labarayory animals in-

dIS rders i.nclu but. ar t
qﬁv@aa oo R GR It e OB B RigaRe Papik: (igaRgplds O non-ma-
1RAI9 fickidd, bst arél abrluaied toy prds, ahd edlike. Tht kertn “subject” does not de-
obstructi uri nary frequency, nocturia, urinary
15F@éﬁé?“”§@é$%ﬁﬁﬁ”&e bl adder, pelvic hypersensitivity,
urge incontinence, urethrltls, pr ost at odyni a,
‘TDi&SrklEt'sS‘af thediripl@tract” bt &ddpﬁth’;ﬂ’ymdsﬁeuamhhhgdabgy,widn‘dsytdpeaoms of the

i ke. "Di,sease sta oci at.ed with the urd nar .
SV Eragy TP IR THPEGAS S ritigk gt Tagiples pEurinary tract
RArlyrs ingede, bat £& ﬁhﬁlﬂgﬁed)tcy m@bhﬁner&y,rbkhcgiﬂ)m_ﬁtatlh hypertrophy

ur| ary tract at hol chang

t];ﬁP aPSPSEaPHE’tdetIB?(’r:}VEFHE aoﬂu@qq ﬁftf B{lg&a‘a é:{,equency, nocturia,
WIRRY Grgusf beeraétivebladder, pBlec\lﬁrbbﬁEhsﬁMl?L e th@atiden@durethritis,
urinary storage,Qr \Vvoj tons .of t i nary

pratéf(’d)}/’ PRcFYatEs, ! Cgﬁl?haéﬁc 32@{: T Y RSFeRYtYig @ @g'f ; ive

bl adder (al so known as detrusor hyperactivity),

“Diﬁéa@é staleSaseotadtedWith ohe hibhary Bauf for C‘uﬁﬁﬂy traandis@sé states” or “uro-

%g{%g ri;;r{cvzlur}g/ eahly Ugggs/)?[{}&%tnis\é,%ﬁ%et urlnmzy %rggtr”tn&eant tﬁg l%gtli'lolo gic

SHARASS tWa@ﬁ&MtP@* dygfuietion 66teshrabladdeesieyoth muscle or its in-
frequency, al.tered bl adder ca amtg@(g S gntln
e

190 aigRg disprerrd) Winagydprage QT K fP%%ft?‘SHEmarY tract

1?191'&'(19 Bt btetn ot Bigited @bt dveracted Bladdyr (dlypkidwel heddteusor hyperactivity),
neuro eni.c bl‘fslgder det rusor |n tability, andthe

batrastipatOISE S HECIeBFY: APt AYPeTSEASIH AT of
I|n1ted to, benign prostatic hypertrophy (BPH), 25

“@\%&Mﬁé bREddre b EetdissERFRractivitPT iacludesibhit 1o wot Bingted to, the
dlffICU t{oln [ |t|at|n uri nati

hapesssTRPoTicAly MRSt a51aggncy. difapenct; Aisied Pladdsy sppacity, in-

dﬁﬂ@lhb'ﬁ&grnll@wﬁtlbﬁtlﬂéb‘hold thiteble binddei @nldagtions, sphincteric spasticity,
yper mobi | |

rinsj cteric d flc
deitsuser ]illﬂ’@Efﬁéﬁ’% érO%Pwi)é@ieﬂ g?ﬂﬁlﬁﬁémf? iiffepndhihe fkge.
"Pelvic Hypersensitivity" includes, but is not limted
t(ﬂ.ltle? 61t)étglﬁt1§§" ihchid@% %{hﬁ %slrio‘t ﬁinnl(edﬂb |Ben£y1§irbst€6@hyp6trophy (BPH),
prostatodynia, prostatitis, vulv ure
wethmaleamgine dissaser WERoredoy owcates, ﬂﬁﬁuﬁv nymv%@g gfggation, urgency,
@%gg{@gﬁﬁ@Qaﬁﬁqmﬁﬂ%OOS/002020 -13 "Therapeutically
ctive anount" neans an anount of a conpound that,
Mwhen admni- sfere ect for t -
el e e B Bk bt ST Bt fprrinsc

gﬁfn&e}i‘ﬁ deﬂh@&%’?ﬁm&eﬂahﬁ)mfmﬁce, bthes apodtinedel yndedhiedike.i ve
mount™ will vary dependlng on the com pound, disease

‘%;g;&?%ggelr?q%@ttlgggl 13 ggﬁs lg égg 1rn¥te8 Eo,tplga v1cdpaslr?,am€erst1t1al (cell) cysti-

tis, prostatodynia, prostatitis, vulvadyma, urethritis, orchidalgia, overactive bladder, and
the like.
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5 health of the subject, the route and form of
adm ni stration, the judgnent of the attending nedical

W@er003098B69 nary practitioner, and other factorsPCITAR2005/002020

ternms "those defined above" and "those defined herein”
when referring to a variable '1%corporates by
Jeference thﬁébroad defjnition of the_.variab

“dherspeptirally gTeqiyF amoPPETBFISAnZMP RS SE 2 G gat W When admini-
sHetd i 4 bubijéct fdrftraativig a HQseas-Ersfa@é, isn@fficiknt td eféat stﬁhttreaﬁﬁerﬁ for the

di sease state include revent, t he dIS
cafeafeestatre af Snpgpriicans el ety il gy dsperdiig on the com-
28Rt b Héﬁig tedated) ﬂié@e@éhté[:r ﬂleﬁi&hﬁﬁfeatddathemgy afibrelative

ex 0S to, or redi sposed to_the, disease sta
health o?ﬂtﬁ t Begahiamidon ofp Bl pAp e e AEthe attending

rﬁbcﬁ@ﬁ%@ vﬁieﬁh@ry prhdtitionel)iahll big fichersdi sease state,
.e., arresting the devel opnent of the disease state

'ﬁ{@é}ggg é}?) ielﬁ gallao ggé Q{%)scf @q_ﬁdéfl EIF%F ,,eI l;})egx\r/rlﬁlfgré?ﬁ to a variable

15@(9.{38?&%@}' &feréﬂ%@ thébl@@@a@ﬁlﬁhaﬁ of the vhhﬂ)lé bd wellad preferred, more
npt qns., The t qﬁre ati ng "contacting" and

PTF@HG@@HS mesh BEF ‘?ré?de‘il DOt A% heni cal reacti on

means adding or mxing two or nore reagents under
ARBILRIY 0t BeftAREt™ dfandisdase spato thibedes:20 the indicated

and/ or the, desired product oul.d be a

@herever e Batirasn sk th va%%@&{}?ﬁ%‘ SyRigt-GaL e Al sate not t
ddVe10PeR b sabledttRa Ry BiekpBSd to@e peaidpobed toahelllisease state, but does
directly from t hg]é(conbl nat Iftﬁgﬁf two reagents which

Redryet ‘i”iﬂele%eW displpg gymptqms o BseRg e one or nore

('11')‘ tnﬁ'ﬁﬁﬁﬁ'l?@ﬁ@élséﬂﬁé Qhtepd &, AFREHE DR delelbprBent oftthy diseubd sthite or its
ltimately leads to the formation of the indicated

@weﬁﬁ $YMIMEMYed| r ed product. 25 In general, the

(nlﬂl‘?“cﬁ&}l% er%éé%fe@tdt@ &h | c%uﬁﬂ@ tengirh o rlp%n’ﬁéﬁéﬁ‘ﬂ ré&fession of the

| stein Instltute conmput eri zed
digessastfte OF ltﬁ ﬁ]@lg"éﬁlémﬁfqn@% of | UPAC systematic nonen-
clature. Chenical structures shown herein were

PRERANS Shrébtind? “bShtatting’ ’\éﬁﬂs‘k&@tlﬁg?whﬁiméferﬁﬁgifb & eiepiical reaction
appearing on-a, carbon, oxygen

or en.atom A t he d
@@W@dd%sormmgﬁwommr&r%evﬁémgf Srighe cgpdifions ¥ produce
t!BX %cﬁgﬁai ADB thdledrdd paUSET 3t ﬂi@ﬂldlb@dpp@étﬁdt%ﬂlat the reaction which

ent | erein are_incorporated herein by r ren
prpdpmg ,t]pe mép;pte{d@p /orthe é@ﬁn{eg PO By ok pgceaqarlf ﬂ'ﬁT ilrectly from
t&%}' mPhatiofl oggv@fe% gEMEBEBRver Y (igAIBA{dA8 329 there may be one or more
? EP2005/ 002020 "-14 In _certain

intarmgtigtes m)hlclme ipgod;w:gd ygg}q: mpqt,ur@é*ﬁ}na} lg}l i ﬂ eﬁgsntpgh%formatlon
Jf‘%ﬁé‘}}{d?caééd)and?%ﬂ the ddiled fbdadd- - Y eferably X is 0. In

certal n enbodi nents of formul a (I) Dis absent. In

certain enbodi nrents of fornul a al k

Il genergl, the nemendatnigysed P?@F%AHB‘W 10mR1t?a§ed éﬁ%ﬁNOMTMV‘l 0,2
%lﬁieﬁpﬁﬁﬁbﬂte cdrRPREARRTsteR fok SRR ton MPTEP RC]YEmMiynomen-

IS I Spro
clature. Chem1cal>s/tructures shown herein were prepared using ISIS” version 2.2. Any

open valency appearing on a carbon, oxygen or nitrogen atom in the structures herein

indicates the presence of a hydrogen atom.

All patents and publications identified herein are incorporated herein by reference in their

entirety.

In certain embodiments of formula (I), R®> and R® are hydrogen.
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In certain enbodi nents fornula (1), one of R and R8
i s hydrogen, and the other is: alkyl, cycloalkyl;

weywbogd3ky| al kyl ; hal oal kyl ; hydroxyal ky; al koRGEHER2003/002020

al kyl sul fonyl al kyl ; acetyl; aJr yl sul fonyl; aryl;
aral kyl ; aryl sul fonyl; heteroaryl,; heteroaryl al kyl;

t ) f |5 het | y]
Ieteaiege b riaspys of frgnin Gt vmiesoai ment s of
formula (1), one of R and R8 is hydrogen and the

Oi ketain smbbéinents dfifekmay €I) KX/ 1s -H hat e@4. KBreferdbly Kaa@.
enbodi nents of fornmula (1), Yis -NRdRe. In certain

nbodi. ment s .f or nul I j NRJRe and one of Rd and
Cﬁrgl‘hﬁ‘a‘&%‘é‘i’ﬁm% *‘30’("%44%(1111?12%31’?%“?' al kyl , cycl oal kyl ;
cycl oal kyl al kyl ; hal oal kyl ; hydroxyal ky; al koxyal kyl ;

Libcatairy kmbbimmpitasfyimuladdBlis alkylkslkenl poepgloallat yRreferably, R' is

259, ¥ B AP0 g DA R Wi

het erocyclylalkyl. In certain gnbodiqents of formula
{1 Jertath embotliRaRes fanduler(B, ofie ¢fR and R24s Inxirogens argbihe ptlapr is: alkyl,

th ther ks " K . .
io b Er S s YR B g gy B Wl eytalios ace
alkglspkioddruryly arakybadrglsulfonylhyterdraylohete®agiladioplyheseroarylsulfonyl;
%ki/l sgll {,opxl . OI ndciakgai n enbodi ments of fornula (1),
TR 8 RG] yY 1 oal koxy or hydroxy. Prefer-

ably R3 is nmethoxy, fluoro, or cploro..Nbre preferabl¥ )
R3cértaimetbodimentsoffermaa () sotead R and B & Ijdrogeniapd thsgiher is alkyl,
n, cert.al.n (yments of fornmula (1), R4 is halo,
L}V‘&rgﬂa}lﬁgl%yn@g@gﬁyl or heteroaryl. 25 Preferably R4

i s methoxy, iodo, methanesulfony] or heteroaryl. Mre

pu afaay @bibpdiderits of fomntloxL), Y br-oWR'R°chl oro or iodo. In
specific enbodi nents R4 may be nethoxy, while in

t her . ' evi: 0d@rdde ifd ' d
0 O ERROERL BP0 MR Aok B R_BIPR s yticgen, an

. WO
Haosheosad aulonkio opledabm: halmliyh hydramiys allosyalkyl

= o) r . e . .
ARSI el TEALO o o hhBLOREH): ey
heteraryhlkyl; heteraardsufonylpleterotydyls erhegﬁ;Q@chqH(yl.

t hi azol yl, thiophenyl, triazolyl, furanyl,

S 9K l | Qfni ¢ 4ifHl en and
474088 ¥ bpaELBE M I R TP ARR e I A b by

tlet othenis alkyly hydnoxyalled br haoglkyl. 3- net hyl pyrazol - 1 -yl

oxazol -2-yl, 5 oxazol -5-yl, imdazol-2-yl,

L 3%.8h efibbHimddid 826knda Yh); R 4HIAPNEEE Ridébendently is halo, alkoxy, halo-
EQS%F%JF ggitbélhg% e%%?}n;‘ﬁ?yifi%e%yl -1 m daz Ie13 2e-n y?,,ls a0, afoxy
alkospeoalkylsylfonybyr azol - 3-yl, 2-met hyl -t hi azol - 4-yl ,
furan-2-yl, 3,5-dinethyl-pyrazol-I-yl,

il { 5&oMhula (15 OB RhloPal¥bxy, halbalk hydroxy. Prefer-
Ty SO bl ey by o by P
bzt R lis methoxyfilwoae-og chloro. AMarsa preteratily Bpisenethoxy. In certain embodi-
t hi ~ B tetrazol-1-yl, [1,2,4]triazol-1-yl,
-errrle?%}%ﬂylfiﬁliogg'ol -5-yl, 1-nethyl-pyrazol -4-yl,

2-thiolyl 10 imdazol-1-yl, pyridin-2-yl  or

pan) sertﬁimmbydi.npgm& of foqm}lp jI_), R" is halo, alkoxy, al'kylsulfonyl or heteroaryl.

Preferably R* is methoxy, iodo, methanesulfonyl or heteroaryl. More preferably R*is

methoxy, bromo, chloro or iodo. In specific embodiments R* may be methoxy, while in

other embodimets R* may be iodo.

In certain embodiments of formula (I), R/, R® R and R® are hydrogen.
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In certain enbodiments of fornmula (1), R3 and R4
together with the atons to which they are attached

woreapsHewne a five or six-nmenbered ring that optPOHEP1095/002020

i ncl udes one or two heteroato selected fromO, S
and N. In many such enbodi mrentS" R3 and R4 together

]f\fr\-q R?’Etat ng at r(rjnlg t%%f Mmlﬁﬁlt’f ﬁé“ d%ﬁe%ir%talh/? f’?@ g}ée'r?a 1y0aryz may b3, in certain
aybcﬁd)inentsngtramlﬂr pearndyibexazolyh imidatolyl, thmzkbl)ﬂ whiophenyl, triazolyl,

RstmEo et oo Ry P oS hinBheng rOaREL of 8980y ot Sspecitialy,

the dﬁeter@eﬂ'yl(may eztetrezod+s —ylspytazﬂﬂ leyly 3- ng:,thyip}fmx(ﬂ Ingpdverzale2-yl,

SR iidarlo T Btfol 2o RS, Bilhlfnes ot Sestifhgrhiophen2-

-meﬂ)kil)é-lﬁﬁd@ehz i, .lm.ldazal-I-tyI ppsazolr 3-9y 2-methyhtHiazob4-yl, furan-2-yl,

TSRS S 5, A AL e ot EHLS 1

Bhzb b eHibysitenvd -yl okdrel-atyd faranes-yh hahethplethiopdten- By, dddvell 5-yl,

may far ve o [ hat ptlon

Rl Bt el TP D Beo kB kBT 4l 2-thiclyl
fidaddl- 19, preidyn-gudoreybdihediit yrRi-1aglgl. R4 t oget her

with the atoms to which they are attached may form a

%Wft&n ! I%g atrﬁ%ggg WQ& ,gg 9 gﬁ&g{% E}?%Awlﬂ*r {lmtoms to which they

z&bfaftﬁkﬂﬁﬂSnayl forlﬁ a fiva opyikanembeed Zﬁrglthatd)@llohall}t ingludes one or two

bt rselcied om0, S ot Tarnrucsest SPEOARG E nd ' together
WRHHEH&Gm& t(QWHicther drb afiiched maydgen: afide ﬁ?}:ﬁl‘tﬁztﬂcf a;gmatlc with one
artive ne

a thraﬁole of. i sothiazol e rrn%g 1
BB e APYCTPLSE S RYGBRImDEIEd aromatpith fivo pitrggens,gye. g pyrazol or
fnhlﬂﬁzo[fﬁﬂ?%rﬁ?\fé éfab@td arothdtlt wideosehitiogen hin®one axygen, i.e., an ox-

oph n one_preferred enpodi

rﬂﬂlgn%qc’le hn 5 %th)mem‘ber gr%qnﬁgcf WRE ORE Hg}:rogeg and one sulfur, i.e., a
ﬂﬂé’ibl@@ir |f\§6|th1aﬂile 3%4 hatve méfabédred Elwiiﬂiaﬂﬁaﬁth b d)}@fgéﬂl K@x ¥ furanyl ring;

hydéoxy 0 i s, al ko hal o )a ,
YedhFP ered BieRALMiER OFF & el hioPhgRYl oy |
oxazol yl, imdazolyl, thiazolyl, thiophenyl,

Il depgi@ é‘lllbodllﬁlbllﬁt@ oy formiu® Q<I§‘,ZR§|aY1H R%@i@ﬂh@lﬁﬂyfhe atoms to which they

s BagR AR ABYE 0D SF OSSR RN B3 B PEludegpe o tro

méreraar@hﬁeéleaeasﬁem ©4s anl o i InBR4nyuch embylianddty R’ ahd B4 together
IS alﬁ L al kenty i?ycl oal kyl .. or al o h
mﬂa o revhis thevaxs 2tarhad say Termha e mem eéedafrrrzﬁswc with one
? en, 6. AR Yin :ﬂﬂﬂa Remberd aR@mﬁ‘ﬁ@wﬁM‘ﬂW@@n )§eh§1, i.e., apyrazol or
ano her ref erre odi mept of fornula -

irudgzel arlwr vear«r@bﬁrﬁ agaRatisaridy poe %lrrogsn Bue XyeeR, Yol an ox-

DBRIR WRRazoBrihS PAOR¥mMbEMAPNYa e wﬁﬁ'oﬁe ni¥fog eﬁ and one sulfur, i.e., a
het eroaryl selected fromtetrazoly ﬁbrazo

hiazols oy Isothigrolpaing g fivempgrabesed Promaﬁrcms PIYq OXygen, i.e., a furanyl ring;
dr'd fﬁ%qﬁérhberwamduc WiBPS AL Ak, 1. eomﬁiophaﬁ;q Iriflg,

benzot hi ophenyl , pyridi nyl and’ pyrrolyl, ‘and R5 and R6

o hyrgrer(rq: emb\écﬂr.]@]%?lgg)f fec;gn%iagglg{){(ﬁ gOe,aﬁ\ e IH];E ln alkenyl cycloalkyl, or
15%1‘1’(9 RO 1o grc]eﬁr R*# ﬁik%xyﬂg/dk&cywq{aﬁﬂ RAis aﬂi@m&)@hzﬂb k&k‘éﬁ%rl or heteroaryl

dr oxy al o, i s al koxy, halo
ss%réredzéommtramylhm%@@lnOXWIY Aenidagoly), éﬁlﬁwrlogﬂ?r?h%]d triazolyl,
faPmyR fsoR ol bxRliak Sy BN A0 RET], PYEdRESAd pirrolyl, and R® and RS are

hydrogen.
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hydr ogen, al kyl, hydroxyal kyl or hal oal kyl. In another
preferred enbodi nent of formula (1), Xis -0-, RLis

w@bdogl9sssd kenyl , cycl oal kyl, or halo, R2 is hpdy/Bpmn;/002020

R3 is al koxy, hydroxy or hal o, R4 i s heteroaryl
selected fromtetrazolyl, pyr zonI oxazolyl

U R R ea&%@gaﬁgu RO K ig R Sty ke ytloatiy, or
1941’6 ipd uznu,ldr Ri/rsrandoxy,,hya@x?m hiR6, Rt e amédy dgkyor Feeryhdnd R®
r e

rogen, and one Ra and i s hydrogen and
atrlﬁieR @{fﬁbY r|°§efr1ydrogen al kyl, acetyl, hydroxyal kyl or
hal oal kyl . 1 n anot her preferred enbodrnent of formula

Tn! anothtripfefelfed Qﬁbocﬁ»fﬂ%nt oﬁbrmﬁlal(B)QnﬁQ-@-l R isatleyl, alkenyl cycloalkyl, or

nyl, . cycl odo,
@1%33?93/ Wa%leék ﬁpgra gy Ip@gcylog haﬁzokg 1}§ h)égaroa%gl shlgftsd {:rgmjtetrazolyl
}gﬁbﬁ)gfi Hazaly pld‘iﬁﬂdi eﬂhlazbr‘}'l Qﬁﬁ@p 1, mflezfo@ﬂ rfachnyl, isoxazolyl, oxadi-

azglybﬂ»@sm lq%f srfl eﬂéréﬁnd Bb@&ﬂ% agd ﬁwfcr&lyﬁlr&gers

hydrogen, R3 is aI koxy, hydroxy or halo, R4 is al koxy
l?rranoﬂ?ér%’refgﬁe@&ﬂb&ﬁnﬂ:hﬁohﬁbﬁhﬁEQD),, XR7-@ui! Ralled, alkenyl cycloalkyl, or

ot o BV ol PRy Ry e o TR R F R R and B

e h&&@@@tﬁ? Qhdme @feeﬁyfd@ &mm ahd ROigNyidrogeh)and Xhe other is
Is -0- "or XWE%YF] ﬁ opyl or iodo, R21s
MWhpﬁﬁeﬂkﬂRb I 8&9”0 gﬂroxy, chl oro, brono or

iodo, R4 is nmethoxy, <chloro, brono or iodo, and R5

ﬁ?&foa@erqjl&@feﬁw ERBEdiment oaraemhar(m xeﬁ emr &d 1s&mi:m,chlkm;ak cycloalkyl or
0] r mu

1@ycﬁggmgﬁ g@@fpxy%y %"eri%th?&& i geirl o r%ﬁﬁy 8|ﬁ6)m tetrazolyl,
}%frgi'ﬂi’yloéxa'z@l?p imfdAzdTHL Rgl Sahiophényl, tﬁ@z&)ﬂpﬂﬁﬁar@i isomatmlyl, oxadi-

are dro andcla}ilng a@gﬁgﬁ%ﬁ}%@ggm’ﬂ and R are

ek, cbrenr@rhmae l%urrglar

ddmrdt"q%u k¥dn £4d thabort ehyd Tyl 1
Eh0RE Bnd Bhel i A B MRk K e bt el Yaro, allyl ace

krdsowralgdoehteodkvlent of fornula (1), Xis -0- or
-CH2-, Rl is isopropyl, R2is hydrogen, R3is

ﬁ‘?&d?)‘ﬂ’féf’ réPED éﬂlbo&lm&i of foRiA( IR KX ib CCOor R3Hj-SR' is isopropyl, iso-
met hoxy, chlor

odo, san
PROBER e ClopFORYH B wép, %rléilré@l{og%rl,&%@r ﬁydg?xrr il R is alkoxy or
&Alz,anékssmd(kﬁa%h&gen Rl is isopropyl, RRis 5

ydr ogen, IS nethoxy, hydroxy, chloro br ono or
|odo R4 nmet hox Ioro ro d. R6
iyt Shbainenp LS aEE i SRt e By sorory, -
ﬂﬂ%eﬁ?}h éy%loBY(Sify‘P G?fbdoaﬂﬁrs h?@roﬁ&rﬂ&f id zﬂkdi)bydhﬁijeﬂy oty R* is alkoxy or

hal :
haivéhos:(ar@rRk(’?/aﬁe l%%dr g@iﬁzar%?@mgp% ooy fﬁzo and R* is hydrogen
{dd the other NfBogenl ilklethaﬁyarkerof\MEﬁkyr

In another preferred embodiment of formula (I), X is -O- or —-CH,-, R' is isopropyl or
iodo, R? is hydrogen, R? is methoxy, hydroxy, chloro, bromo or iodo, R* is methoxy,

chloro, bromo or iodo, and R’ and R® are hydrogen.

In another preferred embodiment of formula (I), X is -O- or -CHz-, R is isopropyl or
jodo, R? is hydrogen, R’ is methoxy, hydroxy, chloro, bromo or iodo, R* methoxy, chloro,
bromo or iodo, R® and R® are hydrogen, R” and R® are hydrogen, and one of R* and R®is
hydrogen and the other is hydrogen, alkyl, hydroxyalkyl or haloalkyl.



R4 10 wherein: X is: -CH2-; or -0-; R is alkyl;

al kenyl ; cycl oal kyl; or cycl oal kenyl; or halo; R3 and
wodo0smed3se ndependent |y is: hydrogen; al kyl; al RengP2005/002020

am no; hal o; am do; hal oal kyl ;. _ al koxy; hydroxy;

hal oal koxy; nitro; hydroxyal ky]| al koxyal kyl ;

Y Bl b RSB S S 20N ppropyl, R

Hyéf(%reﬁpB(SQk yetledxigohyylrosay, yiloxy browwber Gmioy Rbisymethoxy, chloro, bromo or
al kyl @ bet ar al kyI oxy, optionally substituted

ipeapl 3 BB Gy of
-(CH2)m (2) " - SQ2- (NRO) n V\/nere m and n each

Inndethenpeafidrted énsbddimentlof chrmslaQI)oK 15NR9— orRICHs, R is isopropyl, R%is

5 oy PiefHon ML tie. R0 s B, e Rty bromo or

iodo, &’ kaR are mr@na]ﬂdamarﬁiy thg%éﬂiL&hdfo@enfRﬁandR is hydrogen
al.k ne di.o or d R4 t th the atons
<Py e FhEr e L SR AT | ve or
si x-nmenbered ring that optionally in- cludes one or
Theohgioandas s imehed fombnpembodimentdmby beofthe forRitla (11)
and R8 is hydrogen, and the other is: hydrogen; alkyl;
cycl oal kyl; cycl oal ky] al kyl ; -hal oal kyl ; hal oal koxy;
hydr oxyal ky; al koxyafkyl; a ﬁ ; al kyl sul fonyl ;
al kyl sul fonyl - 25 a | . Xani ar bonyl oxyal kyl ;
hydr oxycar bonyl al k ydr pxyal kyl oxycar bonyl al kyl ; (I
aryl; aral kyl; a onyiN cﬁaryl
het eroaryl al kyl ; "het gy oaryl suI fony heterocyclyl; or
het erocycl yl al kyl ; aRd one of Rd and Reis hydrogen
and the other is: hydrogen; alkyl; cycloal kyl;
10 wheedivval kyl al kyl ;  hal oal kyl ; hal oal koxy; hydroxyal ky;

sal klgx_)chlzkylo @cetyl al kyl sul fonyl al kyl sul fonyl - 30
a}l kyl :~ am nocarbonyl oxyal kyl roxycar bonyl al kyl ;
R Kenyioo

——

Ry dis elkyh rikgndysyele ot aclapl lzb@is;' 095359
P
lﬁgﬂé ?o gg('qﬁéﬁ%gé%gg 1&@1&3&({%6% ﬂ eérﬂlééar} 1; aaglydh§tﬁna§/@ )Q¥%lido; haloalkyl;

hetadkaxyybydrbxy; heloakkem méiegsdiyyrexviikyl; a xyadlel:diydroxyalkoxy; alkynyl-
enb -

15 cy Cﬂ%)&i@}(ﬁs@ n};’p B%uﬁoﬁg, Zyangl {yﬁ h]@Ee J)I/"c’:lf %46%1%%#y1q{eterocydyl
is qikmemloxmhqtgg@ybpy;l aralkﬂpgyﬁr@rgaraﬂqykpm optg)nally substituted

' Sp}%%ngr% @{pgc(%r) ?dl@ém éﬁf EAS(Z oS@“'(ﬂRé)l lli wh@f¥m and n each
cy dhdepeindentlyciy Olood) 2;@1 Qlok WR?, Rais baﬂmbn, aﬂsyb rlxydygm@koxy, amino,

al Eh ¥&%y§i’ﬂx ?raéhfgér%)/f?lw/ 1{}%/ %{a%blﬁg is 11'1%1%@%r¥cient1¥ hydrogen or alkyl; or R?

20  hetanddimypay, togehenr ban;amaulllméne chex;e oo &7 ghd Bl1 fagathley with the atoms to

2 re}‘t)vg HHhe Byt ey b’ ‘?t%fhpffg’?g ?(tr le ﬁ]vg Jr(yﬁ( fm%(rﬂbé"r@% h&g lPhat optionally in-

hy otﬂud:ps nnandtwmbetemhmms slecthﬂ mm@,,s dngdd¥oxyal kyI or
oggl gﬁ* r@ ﬂ‘ﬁg ol E)Sleﬁd ef‘%e %%F th?l ro%en, alllgfl ((Ikyélbalk}qn %ycqaz)alkylalkyl
haloalkyl; haloalkoxy, hydroxyalky; alkoxyalkyl acetyl alkylsulfonyl alkylsulfonyl-
25 alkyl; aminocarbonyloxyalkyl; hydroxycarbonylalkyl; hydroxyalkyloxycarbonylalkyl;
aryl; aralkyl; arylsulfonyl; heteroaryl; heteroarylalkyl; heteroarylsulfonyl; heterocyclyl;
or heterocyclylalkyl; and
one of R? and R¢is hydrogen, and the other is: hydrogen; alkyl; cycloalkyl; cycloalkylalkyl;
haloalkyl; haloalkoxy; hydroxyalky; alkoxyalkyl; acetyl; alkylsulfonyl; alkylsulfonyl-
30 alkyl; aminocarbonyloxyalkyl; hydroxycarbonylalkyl; hydroxyalkyloxycarbonylalkyl;
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cycl oal kyl; cycl oal kyl al kyl ; hal oal kyl; hydroxyal ky;
al koxyal kyl ; al kyl sul fonyl al kyl ; acetyl;

wabdoglossbd onyl ; aryl; aral kyl; arylsul fonyl; PCI/EP2005/002020

het eroaryl ; heteroaryl al kyl ; E eroarylsulfonyl
het er ocycl yl ; or heterocyclyla 15 In certain

enbodi nment.s of of nd Re {s . .
Py aPbgeATY Tl hefcodryy E%}Ff, aﬂg&ﬁ@?%ﬁgfiﬁr&wi%}fmﬂ’ heterocyelyls
hal @ahkidrocytiplallgi.t ai n enbodi nents of formula (11), R3
and R4 each independently i's hal o, alkoxy, haloalkoxy

r}r ﬂ%{ak dﬂ?{‘g‘%{)s of]gn %%%ﬁhgﬁ n%[ﬂgyw ycaclggﬁcyniu Paeferably, R'is

Ehel, eycloopalbisypispenyd ofrisopmpyl. Mbt@reﬁerabty Rhisos'p]rop)ﬂ/br e
preferably R3 is methoxy. In certain embodi- nments R3

k%cqﬁé? ! oxﬁf)ﬂlg}&? S t%t al r E];}bo&? R, nt s%gf hgdro)ﬁeg a&;ldlt?le ofRér is: alkyl,
tedailityy; Béldaikyl'ﬂtyﬂ];dmiqalkybdhydrdmdlklgaB%u?dilq‘h;yhll@sulfonylalkyl acetyl;

QIEV lga r&¥ afY)lt'\l/g{aif}{ﬂ»r ef EBF % hg?ﬁg{?)s IEE goa%mmgﬁeggrgarylsulfonyl;

Hakhﬁxﬁylmhh&Eux@dﬂﬂhﬁr 25 enbodi nets R4 maybe iodo
In certain enbodi nents of fornula (II) R7, R8, Rd and

1 ﬁr{al h%gggi%ge?l&, %f;fpgcﬂ%ltaiug ong to 4 Oaa f{slﬁgl?;%roggryyndﬁthe other is

glkyl Bydroxpilddr heloalkyl. t et razol yl, pyrazolyl, oxazolyl,
i mdazolyl, thiazolyl, thi ophenyl triazol yI

308, bGP R PR OB e ot
bed eallody yytcloatiyybadicyt; dtalcﬂlﬂql -hﬁdljdxyalby lalﬁkox}'al]&yly alkylsulfonylalkyl; acetyl

%&%@%ﬁ@éﬂa @y@’lylr}f&o lgger%faryl B)&Sy@gﬁggﬁ ?&gr%ggflsulfonyl

héterototlyR oyyhetedoaydglalkyld- y1 | th| ophen- 3-yl ,
5 chI oro t hi ophen- 2- yI 1-met hyl -im dazol - 2- yl,

rhfe,i “Q evﬁoéﬁgﬂe’g@/ %ﬁz E’ one Zogﬁ11 hl?(i R f} 'h?czu%lgen aXJl the other is

élkﬁl-ﬂydmdyxbkylazhhloﬁ’lkyll |soxazol 5- yI [ 1, 2, 4]
- oxadi azol - 3-yl , benzo[b]thlophen oxazol - 4-yl,

Elgfef E{l[b F%}?bdlfner%ﬁ(%loﬂpr ?faizﬁ? a%la)q ’eaéhqhag}%lndgnﬂv is h§lo, alkoxy,

Ralowtkbyy ot dikydadfon$k vyl , 1- met hyl - pyr azol - 4-yl ,
2-thiolyl- irridazol-l-yl pyridin-2-yl, or

frbfﬁ‘i{_%rlrgg?lp%%hnpeﬁg; 81‘1&%1&(11 g?ﬁééﬁilém 3 ]ﬂ)x?{;ﬁpa?gdtﬂmﬁr\?& h9&roxy Prefer-

®f it Ihe&lom flmoad,toachledo. nipré prefarably RV is nogthoxy. In certain embodi-

SIX d.ring that optionally includes one or two
Sﬂggfgﬁgox%lected from0, S and N In nmany such

enbodi nents R3 and R4 together 10 with the atons to

héertain babodinenss effotmadla fHy, R'as Inalo,allaxy calkdsubfonglor heteroaryl. Pre-

eﬁ*%agaﬁehﬁget}lax)g }%dr?é e&ﬂa%ggﬂfotnb(o& he?ergylrgf (N/Iofé. ﬂ}gfer&éy R* is meth-

pyy, dzarhoachlororir dadw | Inrspedgfic embodimentsib engobeaneﬂmxy,cwhﬂe in other
nd one oxygen, i.e., an ox- azole

SIPE’P@ gszgdltg%}?lgggoc{%a five rrerrber ed aromatic with one

ni trogen and one sulfur, i a thiazole or
Irs cdrhiimernbedimients offofrvle HErﬁ?eReB andRiaredydiagenone
oxygen, i.e., a furanyl ring;

In certain embodiments of formula (II), R* is heteroaryl. The heteroaryl may be, in certain

embodiments, tetrazolyl, pyrazolyl, oxazolyl, imidazolyl, thiazolyl, thiophenyl, triazolyl,

furanyl, isoxazolyl, oxadiazolyl, benzothiophenyl, pyridinyl, or pyrrolyl. More specifically,
the heteroaryl may be tetrazol-5-yl, pyrazol-1-yl, 3-methylpyrazol-1-yl, oxazol-2-yl, ox-
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15 or a five nmenbered aromatic with one sulfur, i.e.
a thiophenyl ring. In one preferred enbodi nent of

wo orosdss{11), Xis -0-, R is alkyl, alkenyl,PCI/EP2005/002020

cycloal kyl, or halo, R3 is alkoxy, hydroxy or halo,
and R4 is al koxy, hal o, alkeny or heteroaryl

L LA LR T R ——

i -sxethyldimifiazobX-al) |1mzdm}zgr]Ll-ybpymmllfﬁ -plp Bengthyl- wgrmlilﬁlwlfuran -2-y1, 3,5-

ajlgrgeﬁﬁ%gy?e{z g -yﬁq dlhés %OISanro 2 fl%;ﬁ%%o fﬁfo ﬁg? TP 0kadizol- -3-yl,

batzb g thiyphen-Byl, badzol-4-HB fm&néﬂ ﬂo&ynethylekﬂlmghenﬂ Wathiazol-5-vl,

i
farele el R R G e R TSRV iracolef-yl 2 thioly-
shidyzol- 1aylksymidin-2 6,0dr@z8-Withethylgsyrivdd 1eyl). R3 i s al koxy,

hydroxy or halo, and R4 is heteroaryl seI ected from

5317 bt 15 pFLBE R Pl thesrgsg i ey

madaafedlmdy forr2 2 five oz sitchhemnbesy king }d)ﬂt |oqbtm§tzllll}andludes one or two

Bl S kRS RSt Ry 6 B et

{r&]}'ﬁ}l @he 423mis ﬁ( whichxlyey dvy dftwhyd ﬁfaylﬁéﬂng a fde ﬁﬁnﬂiei@gb@tomati? with one
al o, ar al ke ro-, gen,.and one

gk st PO B L BV BREOCI] “EUREYe VER Ay PUGnS e, pyrazol o
ﬁhlldyiol ring oy fveyadklydred ﬁrodmicﬁﬁﬂko’ﬂe mﬁﬁgérﬂanﬂ@‘ﬂd‘l@xygen, i.e., an ox-

er.red empodi nent of . formnul a
Bl SRS L5 memsted araedh ops heoapigpg ot Sufu, e,

ﬂﬂ&bwllﬁﬁhﬁﬁﬂ@mnﬁl‘i ﬂiv@ rﬂi@ﬁl&!’rétﬂimhlﬁle et @lda dxygen, i.e., a furanyl ring;
tetrazo razoly 0X Z0
Eimoberef Mesprabtoyrith o8 SHBFf > X BPRRTI Froxazol y1

oxadl azol yl, benzo WO 2005/ 095359 PCT/ EP2005/ 002020
Inléhet b@ﬁh@ﬁmbodlﬂjémlt of fdiﬂnulﬁl(dl)pXﬁe’f DYR 1sRka@,ntlkdﬁ$l ay’cﬂaoalkyl or

d f
Bl e T deoafeen Schgrndaea Phoonblpoitidiyt Haterosl slected
fi@hﬂéﬂr&blyl pyfazaliQtoResol {1 ididsdobd, tﬁﬁf@ﬂ@ﬂ ﬁlﬁﬁphéﬁyl feeinzolyl afuranyl,

%%ﬁpxa%velv&&esw%abe%wﬂd Thad é%’?i’d&’bsohydr oxy

or hal o, and R4 is al koxy or halo. 5 In another
R Siottier @Qef&i’dlbéihlbﬁihineﬁf of formulad11f, X )s,-OX, R5is-alleyl, Qlkenyl cycloalkyl,

ot T sl GRS it 2 oAl belS) & SREBky or

hal o, R7 and R8 are hydrogen and one of Ra and Ro is
hlyzdi’otlgﬁ Ipréférﬁhd disbatilent bfomidlagly KX isalokyR} ishikgt,alyenyl, cycloalkyl,

%k A B 7 S P STy .

oxEﬁ)lyl Sirrﬁ&tzbl%}thlabcylﬁk thiyphedil, eiolybrfaranyh isoxasbdyl, oxadiazolyl,

i chl oro, ,bronb or 1iodo. |In another
'SI‘QP@B“ @:‘%@ﬁ?dcﬂmfobflnul a (1), Xis -0- or

CH2 Rl is isopropyl or iodo, R3 is nethoxy,
lhyﬁlbﬂiey prefditedr enbdaliment off fotradia (IIB‘]X e 0apR Yis alityl, Qlkenyl cycloalkyl,

br o R7 an ar e nd

o s e A ol B e, i ikt G g R e hydro-
g'e5 MM &F kiyd Rbis Hydk@eh lﬁﬁﬂ the other is hydrogen, alkyl, hydroxyalkyl or
haloalkyl.

In another preferred embodiment of formula (II), X is -O-, R' is alkyl, alkenyl, cycloalkyl,
or halo, R? is alkoxy, hydroxy or halo, R* is heteroaryl selected from tetrazolyl, pyrazolyl,
oxazolyl, imidazolyl, thiazolyl, thiophenyl, triazolyl, furanyl, isoxazolyl, oxadiazolyl, benzo-



I n another preferred enbodi ment of fornmula (I11), Xis
-0- or -CH2-, R is isopropyl, R3 is nethoxy,
wWhyas093s59 chl oro, brono or iodo, and R4 is netPOKREP2005/002020
chl oro, bronmo or iodo. In anothger preferred enbodi nent
of formula (1), Xis -0- or - -, Rl is isopropyl,

fRZophen XYL anldyFER, R”

rretph yHPY(iﬂ;hOXLO br om))MOI} Q:l:i]lclc)l(uc‘;;qre lsfdQS%n %nd %ge%fﬂ%ndR is hydro-

$RAPG R othi i hydeoesn 7o, asei, Rixtiosyloobanalkyia ¢ he

other is hydrogen, alkyl, hydroxy- alkyl or haloal kyl.

[hhmodwsrpoefoged eﬁxbbdlﬁadn%ﬁﬁ}ﬂn r. o -
belof he fornula 3I [ GH (HPW)@% gﬁ ?ﬁ) R r{%@%ﬁowl is0

RIRHFY ey clogFRRTL pryods 9% SEIOEPYT el g geslposy or halo

cycl opropyl; or iodo; R3 and R4 each independently is:

5 ]]rl;n}aiﬁbd@e Iprefalrk@émb&lll&ﬁﬁi/bf foﬁHhBQII) r)@isQO %PL@% 3. R' is isopropyl, iso-
a al oa

H{%?%’ixfgflm}{ QPYE?W%%Q? leﬁom bYcém%wl@%s Rqaw et or halo, R” and R®

aat 18 a6t bae bf RTuHd RS % -

aeﬁmge %‘gyl het er ocycl yl ; t%?gérgg/dctlhf/ l%i(lﬁ? 2%&?%55%}6’ hydroxy
'Eif-‘gﬁ 002020 -21 al koxy; aryl oxy; heteroaryl oxy;

ar al kyl oxy; heteroaral kyl oxy; optionally substituted

Ip Iaﬁamey preféréddombddiment SR ronila @H) K &t8) Bt (—éi-ln R 1s 1sod)ropyl or

ere and n each i ndepgndent|

10 B 1szm%r§106y’ J}\Ma rp*?rop grq%qarol@ o, an§|R(y$ meﬁgpg{ymhjpro, bromo or
1@wkoxy, am no, hydroxyalkyl or al koxyal kyl, and each
RO is independently hydrogen or aIkyI or R3 5 and R4

t f | WA di d R4
I sé%tﬁlﬁ Pelifter] SO an RO T mIA 1 by oF <CHrs Bbfdeppropyl or
lo'di’y Rf Brrmithoqu W@ d iy SdhlorBERREIES ibid) 9{4%%18?Eh18f@|bké§no or iodo,

kU one or iwo heteroatons selected from0
A R S5 cBeenrend epred B Snd o sdgérogeantd throotbetie hydrogen, alkyl,
15 Mﬂkmle)ﬂmhhlbbﬂlkyl cycl oal kyl ; cycl oal kyl al kyl ;
hal oal kyl ; haloalkoxy, hydroxyalky, alkoxyalkyl

[, sul f | f |- 10 al kyl ;
e T R LA L P
miyhohixp el b3y, by ER beery loaidds! andRYs méi‘ﬁ&l‘ykmoro, bromo or iodo.

arylsulfonyl het er oaryl ; heteroaryla

SR SHA L35 SEFOSUR A 4 s i Bl ropropy,

maﬂxibxy,ﬂﬁfdﬁd fhlbfo brotas @gﬁfdo Rt Jﬁ%ﬁmxﬁmd}él B%hio or i 11(0, R’ and R®
oal kyl a hal oal roxya

I h ;
20 arg¥1 ?g’? @ﬁ &g{{y?ncig ;yg{ﬂgfe@, Ay the;gtﬁgn 1§ﬁydrgg§n, alky]g,hydroxy—
allafl loy haloaliylnocar bonyl oxyal kyl ; hydr oxycar bonyl al kyl ;
hydroxya onxycarbonyIaIkyI aryl; aral kyl ;

ar | sul het er.oar, heteroar I al kyl ;
The &A]lr\af éttl’hfr 61[1]‘§ﬁ|nt10ﬂ gqr gqnyp 1n¥e§|ts may be of the formula (I11)
heterocyclylalkyl

R' NR'R®
SN
| (I11)
R® N//kNRdRe
R4

wherein:
25 R' isisopropyl; isopropenyl; cyclopropyl; or iodo;
R® and R* each independently is: hydrogen; alkyl; alkenyl; amino; halo; amido; haloalkyl;
alkoxy; hydroxy; haloalkoxy; nitro; hydroxyalkyl; alkoxyalkyl; hydroxyalkoxy; alkynyl-
alkoxy; alkylsulfonyl; arylsulfonyl; cyano; aryl; heteroaryl; heterocyclyl; heterocyclyl-
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In other enbodi nents the subject conpounds may be of
the formula (IV) RL NR7TR8 o N (IV) R3 N~NRdRe R4 20

wob@sey3zso Rl is: al kyl; al kenyl; cycloal kyl; oPCT/EP2005/002020

cycl oal kenyl; R3 and R4 each independently is:

hydrogen; al kyl; al kenyl; ani™d;" hal o; am do;

hal oal kyl ;  al koxy; hydrox hal oal ko nitro. .

hy dRBRy B ‘Fth@ﬁVEPqu‘Pra lpap betreaakyoxs) QP%OMHY substituted
.\/n.\/gﬁ&k&e& (cﬂzy,,y zayl(t@rmfor a(roﬂzs),s,u(mnsmz (NR@:HR whieyd t and n each

het et eroc

ar yn{é%?vr y@f@ﬂw&ﬁrw é 5 qr&ﬁ%ﬂl&k Trog a{g%qyog&,oxy amino,
opt iy E‘ﬁ‘ix?védkﬂ apatkh 31171 8ed Eit%rl(‘&é/mdelséﬂdéhﬂ? h;zamgérc@ 21Rfl; or R’
or - Z) n- S& wher e

i ndepé @}m 9gether fprgy anlal elpesdlg)% pr ﬁ%nc? gf tqggt%er with the atoms to

hyd Jnlé ﬁ{tacﬂ'ébl gﬂa‘*}’fb‘rm 2o By six-rdthbéed biyg tiRatyoptikially in-
or al oxya , each RO is mdepe@%relﬁ:ly hydr ogen
or aluldﬁﬂne‘lfr“VRéleﬁﬁlﬁthPé%F an al kyl ene

% SR 2d HR3s 1/ %%ga CatrgﬂﬁE IBﬁ{er W tlli’ydrré‘g%n%lkﬁi &ftoallgl; cycloalkylalkyl;

are_ at formia five

h th
i x halential bk oy akaralyy acAeh alkdsylfoeyhplkylsutfonyl-

R Nyd 1 bonvlalkyl:
2008;?‘ 55359 F>c:Tf1 El%*%gé&oo’tz%%%g‘fbfgyone 4 M&yau{? oggony alkyl;
hy d andse axalkah drrylidfopylh beteroary lﬂwfrr@gty}@lky&%g%roary sulfonyl heterocyclyl

cycl Qﬁg&ﬁ dﬁ%ogﬁcyyl al kyl; hal oal kyl; hal oal koxy;

hydr a oxyal kyl ; acetyl aIkyIsquonyI
w«oyﬂ&%udd%w hydeguegd anditht athen srdypesey alkly Freloallyl; cycloallylalicr

2?/3 [rl&f%l%z Eﬁpﬂg’#ﬁ&ﬁ ély{a;‘}yag%}'g ke &ﬁr RIRPIShIB Y alkylsulfonyl-

het aﬂwhramlmcnghon ylosy: r@mcerrbﬁw akﬂebﬂre%mxyca@onﬂaﬂwl
or £ o 181h&Re:obSylsulfonyl; het Iyl;
hydr g’ea% %ﬁﬁt ﬁlf&%,l #gt;%%rﬂ Eet oégan?ﬁal kylo; Flsulfonyl; heterocyelyl;
cycloohtteydcycldelkyloal kyl al kyl ;  hal oal kyl ; hal oal koxy;
hydroxyalky, alkoxyalkyl acetyl al kyl sul fonyl ;

I I 1A%
ﬁny olf(éy{%:lgr ony @l:l{g(ﬁh)lec éﬂlgxyal kyl &%ﬁ%ﬁg#ﬁu}ﬁ &y?;
aryI ; aral kyl ; aryI sul fonyl het er oaryl ;

het er oaryl al kyI het &t oar yl sNR’ﬂ:t")nyI het erocyclyl; 10
or heterocyclylalkyl InOcer ain enbodlnents of
formula (I1V), R i5 kY1 Yl kKény| or cycl oal kyl . (IV)
Preferably, R is, , cLopropyl , isopropenyl or

i sopropyl . Mre fefgrably RN i sSNR&ropyl. In certain
enbodi ments fornula QfI1) or formula (1V), one of R7
and R8 is hydrogen, and the other is: alkyl,
whsdea! kyl ; cycl oaI kyl al kyl ; hal oal kyl ; hydroxyal ky;

aJ koxy | k 5 sul fonyl gl kyl ; acetyl

Bl kg Uk eﬁsw? Cé{?lg?‘rlky a%ﬁ%?ﬁﬁy%ﬁw sul fonyl ;

Re4 &I RB¢a¢h mdap&xﬁreﬁﬁy ¥l mdw{gen, IRZIQ @lkela;rlydrﬁimlot haly) amido; haloalkyl;

heterocycl yl ; ﬁ(eroc 1\1/ |1
alkoxy; hydroxy; haloa oxy; nitro; hydroxyalkyl; alkoxyalkyl; hydroxyalkoxy; alk-
ynylalkoxy; alkylsulfonyl; arylsulfonyl; cyano; aryl; heteroaryl; heterocyclyl; hetero-
cyclylalkoxy; aryloxy; heteroaryloxy; aralkyloxy; heteroaralkyloxy; optionally substi-
tuted phenoxy; —(CHZ),,I,-(Z)H-(CO)-Rf or -(CHz)m-(Z)n-SOZ-(NR“‘)H-Rf where m and
n each independently is 0 or 1, Z is O or NRS, Rfis hydrogen, alkyl, hydroxy, alkoxy,
amino, hydroxyalkyl or alkoxyalkyl, and each R® is independently hydrogen or alkyl;
or R? and R* may together form an alkylene dioxy; or R® and R* together with the

atoms to which they are attached may form a five or six-membered ring that optional-

ly includes one or two heteroatoms selected from O, S and N;
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In certain enbodi nents of forrmula (I11) or formula
(I'V), one of R7 and R8 is hydrogen and the other is

wa@bkdogl9sseydr oxyal kyl or hal oal kyl . I n certai n PCI/EP2005/002020

enbodi nents forrmula (111) or fornmula (1V), one of Rd
and Re is hydrogen, and 20 th& other is: alkyl,

%ﬁ%@ é%s;ig %}%{§génlf éllatﬁl *hg%)iﬁeg:}sg ; ﬁ)%rggtleé‘{, 9ﬁ(¥'ﬂ rC}(f)c)félaﬁlwlf;yéycloalkylalkyl;

ﬁl k ylhls)ulkfyll) hylﬁalkaxy; Ih;ydﬁixiﬁzﬂk?; Ialkoﬁyalk}é;u h(feqlrl;y hlll?lsulf(?nyl; alkylsulfonyl-
eteroaryl; t er oar ; teroaryl.sul fonyl s .

et SlGE SRS BTU T PR At b B G A oxycarbonytaly

enbagilymenllgl; ofrylsalfonyll;teterddryl; hetefoaryialkyl; Kdtafparytsatfomfl; heterocyclyl;

Rd angl Re isl Qﬁdﬁge?rﬁg and the other is alkyl,

hy dPHRGETAFFYEHY I kyl . 25 In certain enbodi nents

@ﬁedémdmﬂdavl(w hydrogen, lﬁm ﬂ‘iélo?(;he(r li&Y) hydlﬂ’;?gelﬁnﬂkﬂ,ilcyebalkyl; cycloalkylalkyl;

i ndepende s __hal.o, o) oal koxy. or )

o phonte b goalk s Rk AR R =B Hpifonrt piyigfonyl-

gr dfaﬂdymdhﬂn&dfaifl)onbyﬁﬁcyhliylb dly@ro dfbdr)y%le}lbdi lqallrdnqmbkr};lmvcycarbonylalkyl;

roxy. Prefer i s net hoxy, ro, or rQ, .

Vor ety U BLATy RIS Trist st beeipardllshoredam ot e teroeyeit
R3 lo$ hBifsQuylallg® | n certain embodi nents of formla

(r11) or formula (1V), R4 is halo, alkoxy,

oty cmpeslinentintlada Vi1 =Ry haRerrjrodlhePreferably, R' s

anell 8fc1ofbpR R0PRPEA oP(sdp PRl MbROAEREbly 23 isibprypR4

i s” met hoxy, bromp, chloro or iodo. In specific

st ee e ) St TAY  obRaB SR s bpcroeen, and

Eﬁrdﬂh’éras: Qilldy},)cyﬂbalfcﬂ_f Hytil(?;oll(yll&kyl; l?'foal]@&,hyﬂdomlkyil?f\.kcmydkyl; alkyl-
rogen certa odi S 0 r r

sl poats IR RS AT A PR adgoent hegoanalivt

R&erohfylfffohsl; ReRfioeliBihéerobplylalkdl vl , pyrazol yl,

oxazolyl, imdazolyl, thiazolyl, thio phenyl,

T TRt e o AR
gRehdriisakylyhydrogyaiigl of habylkylmaybe tetrazol -5-yl,

pras Tl Lo, a2 i1

fvgesitn cabodioncits B (8L pr oBRARTY B ke Rr By g prdrogen, and
%{em‘é‘l{x&yf: ?{ldm, dg%@%]lz):d; yifdold(ljk’silﬁﬁilﬂi_la;(?aﬂyyﬂ;, hyplyexeyatkly; Skoxyalkyl; alkyl-
il neteite pliglopt v g afigetfonds brtemapts eteroarallyl

h&eroazdulfonyl hetedoctcl il obké@erodydlalkyl3- vl ,
benzol[Z}gA] t hi zlphen-???y , oxazc‘))ldy-’4-yl , furan-3-yl,

fr&cggtfag{ %rﬁf)(?é\o e?l%?éjffé%é@lﬂ&ﬁh;ﬂr%%g; 8&)&5 9§}$ %)f REQI R flydrogen and
thre Gl dR)4 alRYl] BZdroxyhiil or Ralodlkylol yI -i m dazol - 1-yl,
pyridin-2-yl, or 2,5-dinmethyl-pyrrol-1-yl). In certain

nbodi nent s..of forqula (I for ank | 4 R3 .
ferrgyrennodifents grarage (bl Touh BT B agd B; in Mbtpendently s
Rd16,a0lng, ayalketyaralifylsuifonyl. si x- menbered ring that
optionally in- cludes one or two heteroatons sel ected

rom 0, and N, 1 ma ch enmbodi Rant,s.
Bt o Res (At BT CPARS T, g Relgationy or
hydr6ky. PrefevablyRis ei@boxyaflaomy bechibtdy Moee prieferabfeR’, is methoxy. In
i.e, a gg{i.rol rf'{ﬁ.g' 3 five nenbered aromatic with two
¢ertajyembodiments R” 15 hydroxy.
In certain embodiments of formula (ITI) or formula (IV), R*is halo, alkoxy, alkylsulfonyl

or heteroaryl. Preferably R*is methoxy, iodo, methanesulfonyl or heteroaryl. More prefer-
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gens, i.,e., a pyrazol or imdazol ring; a five
menbered aromatic with one nitrogen and one 20 oxygen,

W0 2@5/098m oxazol e or isoxazole ring; a five nePOEERIH05/002020

aromatic with one nitrogen and,, one sulfur, i.e., a
thi azol e or isothiazole ring; “Btive rrenbered aromatic

\é‘@%@é }%ggetgémﬁrgo\i/ﬁhﬁfb Sﬁ g)fdg)[] ?IF gﬁeaﬂc e%ibo(almf:rhtls '(I)l\é i v bF methoxy,

vhilgin othbeerabodiaendy mdy Heliedd.nvention in certain
enbodi ments may-be of the fornula (V) H3C CH3 NR7R8 N

Fr;%eéﬁérhalxgh 5 e F\%n§s4 ofﬁ%rgpvgh g]ﬁﬁ oy If(krn'l\ulg QQ’Qggfyg Cl{“ and R® are hydrogen.

hal o; am do; haI oal kyl ; al koxy, hydroxy haI oaI ko}'%
In tefrﬁun bl)ilﬂ()dmyfﬂllt:k()ﬂ formillk OHL) aoir Ifgedmulh ﬁd/r)o&ymlhk@xgaryl e heteroaryl

|
By e e Bp g Yo e sy B b Ml mid R tazoiy,thio-
hyﬂytlmylflzdiﬁt ﬁnﬂ@ﬂ,%ﬂ(?xmlylmﬂiaycblylxbenzbdnep}mryh ka;lﬂmxg or pyrrolyl.

t1ona ut e

Eﬁﬁf&%%]/%ggﬁé eroa inga\ogﬁ ge)?v?&:%-@yrr%z?lzlj-xl, (% C%s:t_h?_z\lpyrazol 1-yl,
@ir’c]z(ljzo( @Fﬂ)dﬁai(ﬂ)i-yl- e a{dNRgyl, thﬁﬁ%hf\lwl’, &émcﬂi-ﬁdylntf@qdhn-&yl, 5-chloro-
i S I i .

e lgEn ks Y ety Aot PR S Ao sl hissol-4-1
ﬂ[raﬂi%ﬂx&aldiﬁiethy&psﬂraeaehymmchh)rdtde)panblkm Ilspxh@(ﬂ-ﬁe)de[d 2,4]-oxa-

Gl ¥ pesioEibioRieh S0 b A0 ek S BB B G 2 1. i

LRS- &txﬁtdlapbleﬁl,m}trlﬁﬂﬂm)&, Z‘-meeh)&bnhﬁzol 51¢1nbeneihylrpymgzol -4-yl, 2-

§1§3{4}3 Uia?‘ﬂaiﬁ’ pyrd lg,#dulrﬁ "Bf"ﬁ’ﬁifﬂ’%{ﬁ‘g'% f,0at ons

hydr ogen, and the other is: hydrogen aIkyI
@ry eéreah kibodizyeitoal fpthal KND); or fuhala |(Rw>|, R md R‘étdge&lyl; with the

P q%{l,qoéﬁq%} éﬁhe?l KO ai&}allne%]a)h 7 et%lﬁ)v % re@l rlng that optionally in-

lawdes)dﬁ/ec&rtb)@mek@bwm sayaﬂecbﬁml (k,ys mdﬂdaﬂxb onyl abétyémbddiments R®

| sul fon het er gar.
Aot &1 e iy i HoRttb ALY SRgT e oy ive mgmbered
Bf’dtﬁitw&ﬁ yhéhitddgen, a.@da pyreol @fng&lﬁ%lﬁheﬁﬁle&dhydmagemth two nitro-

and the other is:, en,. al kyl cIoaIk
a5 beth RPVRPRUATmiSAp LT 9i6vE Fefelier e Seg Bty 4 s nipoeen and ome
lktgéﬁ)’iaé o oxa%l@ by isoxé:kblé)ﬂr@kl laffigs yﬁemlﬁlr&yahmuiaftm nith one nitrogen and

ey ﬁygqrg(%o@%eﬁ I&‘P@/ 1r.1g,hy & o0y Cl?r bcg?lyi?watlc)(mth one oxygen,

2EYh fthAR Mtlg; ohetfee ﬁﬁh}ﬂeredrh@bﬁlbﬁélw&/th&inle)shl,fur, i.e., a thiophenyl ring.
heteroarylsulfonyl het erocyclyl; or

het er ocycl I n of her enbqdients th
N5t couatinds TR oo R gty et b Rinpla (V)
I\N (M)

N V)
/)\ de

wherein:

R? and R* each independently is: hydrogen; alkyl; alkenyl; amino; halo; amido; haloalkyl;
alkoxy; hydroxy; haloalkoxy; nitro; hydroxyalkyl; alkoxyalkyl; hydroxyalkoxy; alkynyl-
alkoxy; alkylsulfonyl; arylsulfonyl; cyano; aryl; heteroaryl; heterocyclyl; heterocyclyl-
alkoxy; aryloxy; heteroaryloxy; aralkyloxy; heteroaralkyloxy; optionally substituted
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R3 N'"J" NRdRe R4 wherein: 20 R3 and R4 each
i ndependently is: hydrogen; alkyl; al kenyl; am no;

whadosnosnt do; hal oal kyl ; al koxy; hydroxy; hal pel/EP2095/002020

ni tro; hydroxyal kyl ; al koxyal 4I' hydr oxyal koxy;
al kynyl - alkoxy, alkylsulfonyl “aryl sul fonyl ; cyano;

;" het
S ey ) K O e KB andm cch
optma nidyntbiie Stor 1 Z.é0O o@mmoxys hydr6g@), atkglZ hydioRp)alliixy, amino,

Jg@éﬂ)&}éﬂ%y 9;) ql%oy%%(&f\lin rz;qh? dsvwlglﬁgqeﬁﬁ er?tr%dhydrgge%hor%ﬁ(yl' or R’
hy CHrQQR"fknayl”ﬂl{kdg&’ﬂher foy v di%a%kyéﬁid‘cﬁd ] gﬁlﬁ aal R* tkbgdlhen(yah Id}d atoms to

ea IS |1 nNde

or ahich o sia PR RO BYE GLERDITR ST HE A pPaRTly in-
?'hoélﬁ(desaneBft@@ﬁet%at&ﬁ@&él&ted%/ﬁdrh 0,sand™Nyms to  which

e rm.a five ,or si

S8 e e B b P PR Rg  tal

Sel l?éléaﬂlé‘ylfﬁa‘kb‘ﬂllQ) almsx;wkysgk@?an@r oty rutkyR8ilfosyl; alkylsulfonyl-

hydr o and_the ot

Y RyinociherB i R RERRaRkyE by aisliagerbonyaliy)
h?’g:h??‘)’a@ﬁlk)‘ll; aPisaDRU AL kidtkroapEietdroarglakiyyl; hietek carylsulfonyl; heterocyclyl;
al ky

sul onig Vg 5/ 095359 PCT/ EP2005/ 002020 - 25
al k9 B hetey kdoa oxyal kyl ; hydr oxycar bonyl al kyl ;

ol?%@rfﬁ’t YAl RYis BYIRER Al B Het is: ﬁ?&ﬂogelﬂ falldyk ¥ycloalkyl; cycloalkylalkyl

ﬁ;%/l o {Cﬁnyl afllzq%f ﬁ;d%r@ﬂ@;ﬂg'e;ﬁf&;){% ry}/ afet)lriy alkylsulfonyl; alkylsulfonyl-

h et ﬁkﬁgﬁg{nﬁgﬁbgﬁﬁmﬁﬁgﬁg OgﬁirchycBﬂ)oﬁ el h?dxfbk?zﬂhﬂeﬁycarbonylalkyl
C y Car@' | eglkdls Rwlsulfogylh ggtggqakxlﬁqetﬁgpréfgxlgg gvtert\;arylsulfonyl heterocyclyl;

1akioxyal kyl ; acetyl; al kyl sul fonyl;
o I PSRl

al kyl ; am nocar bonyl oxyal kyl ;

hyd bonyl al ky| ; hyd Kyl ;
SECRR S I L S R

het er oaryl al kyl ; heteroarylsulfonyl het erocycl yl; or
heterocyclylalkyh1cln CH taln pgbodlnents formula (V)

or formula (V), ofe ¥f R i s hydrogen, and the

10 ot her is: alkyl, cIo I cycloalkylalkyl

hal oal kyl ; hydroxya o*gﬁlkyl alkylsulfon- (VI)
yl al kyl ; acetyl g qu ; aral kyl ;

aryl sul fonyl ; heﬁeroﬁ yl; he eroarylalkyl het er o-
arylsulfonyl; heteroBycIyI or heterocyclylalkyl. In

certain enmbodiments of formula (V) or formula (V), one
wdferéth: and R8 i s hydrogen and the other is alkyl,

l{%ﬂdﬁ%%}@‘nd%&nfd@ﬂﬁnﬁﬁl Kyc{lygelﬁ alifl; gﬁ&%ﬁu arﬂm%bleﬂb TERRHS; haloalkyl;

Re Is
hy dalbopem hydmuy,tliak)all@pm,entnoshychpmgalky ,@y@pcbqikﬂy]pydroxyalkoxy, alkynyl-

gly %/fgajb}lfgﬁcﬁllsllfl}’#ng I&?}%l&ﬁh}%rl CYM Fu&l‘ %@{eF%( r%la*lgt@ﬁi@&lw heterocyclyl-

ar azilk(y}ty,; alarkydyshﬂtémawlquyh enaﬂqybaqyyhetem@qagqybaqyy@m%yﬂy substituted

h et % e&(:)i%l (IIZ %‘5' f @y l(Cd'jeﬁf%roEdﬁlz)X,l (2)250,- (NR®),-Rf where m and n each
1ndependently is O 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* may together form an alkylene dioxy; or R® and R* together with the atoms to
which they are attached may form a five or six-membered ring that optionally in-
cludes one or two heteroatoms selected from O, S and N;

one of R and R® is hydrogen, and the other is: hydrogen; alkyl; cycloalkyl; cycloalkylalkyl;
haloalkyl; haloalkoxy; hydroxyalky; alkoxyalkyl; acetyl; alkylsulfonyl; alkylsulfonyl-
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In certain enbodi nents of formula (V) or formula (V),
one of Rd and Re is hydrogen and 20 the other is

wa@bkdogl9sseydr oxyal kyl or hal oal kyl . I n certai n PCI/EP2005/002020

enbodi nents of fornula (V) or fornula (V), R3 and R4
each i ndependent ly is halo, P Koxy, hal oal koxy or

al k%ﬁﬂf on b n%g @Wﬁagy rg}'éi%%&%{,] gﬁo%ﬁr‘?@ ﬁ‘ox‘yv)irbonylalkyl

h ydagikyaralRyBf ﬂylaﬂfoylyRBeﬂeﬁ)ahyé;tHewtyaryfallwb hetenmrylsuﬂfmryh heterocyclyl;

Mor e refer S methoxy. In 25 certain
erTbBH 8%3%7]3 Hg}droxy In certain enbodi nents of

dry (SBRdﬁanﬁ\Re iohydEepen)dne thé/bthei?i% hﬁdﬂbgém alkal; kpotgalkyl; cycloalkylalkyl;

oot R Biloa s REiby spopiR afeny aletiionyh tlortsutfonyl-
pr eﬁlkgil‘ aﬁﬁh%a%anxmohWrthCMn latkyl hpdroxydlkdaxychrbonylalkyl;

speci S ﬁrﬁﬁ{ﬂ’(’d' "’rg 31:?6 ﬁpﬁd glgfm%a}rﬁlsul?onyl heterocyclyl;

ot héfy

enb@dhaiefﬁcgrd;ﬂ&lkfyprrmla (V) or formula (V), R7, R8, Rd
and Re are hydrogen. WO 2005/ 095359 PCT/ EP2005/ 002020

I(r\ﬁerta?mecrﬁ Ig{e]:gggb odi l;raTF\? Qr fﬁ ,ﬁne(o&y o %kﬁ) :H}J'drogen, and the
&ﬁéi i3] dikyd/dyoldhlidln ‘crclodlleﬁlilhﬂﬂha%alkyﬂxmydim&yylky, zdkﬁmikylt alkylsulfon-

RS, BB, s R b gl bt

RYIsuBbiy] het@rbeyRl; ro@'hh‘ﬂeroc?r&l/ﬂﬁ specifically, the
het eroaryl maybe tetrazo pyrazol -1-yl,

%rﬁrégttg%erg%otsfzn%lntsmf ﬁgmu‘?azaél or(%?“%lgg l&Y) 2?)1(1%%)9117 anc}/ hg is hydrogen and
the lo‘ﬂﬁéi*eﬂalﬁylyh dréxyalklybsrthaldalityhphen- 2- yl
1- met hyl - azol -2-yl, imdazol-1-yl, pyrazol-3-yl,

R T L e G —

d)th@%i@l:ﬂkyl 5cyyloalk£'11 c?clédlk)d%lhyl Ietileatlof;-13-dydxyalky; alkoxyalkyl alkylsulfon-

S ok, OB i SXR58 i eefiilbamopoions hteo-
driisdlfényly Heberotyclyt; ok het%rd@ﬂﬂﬂlky]; hi azol - 5-yl,
1- net hyl - pyrazol -4-yl, 2- 10 thiolyl-im dazol 1-yl,

yridj n- h er M)
sl st o e ) GoRSHALY s cpbpt RraPREfspafogen and
the Gelidr s alkyl] Bydrouyalkiybarehaldatkybhi ch they are attached
may forma five or six-nmenbered ring that optlonally

R SRS o ML B R o (YR At X G pdfbendently i

Ivilé,ullidxg, ledlGatkoxy@r wikyhlforiydy are attached may form a
five nmenbered aromatic 15 W|th one nitrogen, i.e. a

q?i‘l ?tglﬁle{pélg] 1meg{s of gornH@%p @é) ST glijnlrl I'(vg RO lbal(g VXﬁ(oxy,fhaloalkoxy or
HRRbLY. RicferabipR] 1§m&tHd3cy,cﬂ1&)rnJ drrohipeo. Mute prﬁéeralxlyg?éus methoxy. In

C&F%H’a‘f‘f‘@o‘w’}eﬂ%s l?xqu soxazole ring; a five nenbered

POgen and one sulfur, i.e., a
thi azole or i sothl azole ring; a five merrbered aromati c
i deftatnentsodigents off feemula(V)uwrdoymhula KVD}Q{ iphala, dkoxe, alkylsulfonyl or

menber one sul f
iRgenSoP iy Feis rehatosinmetpsiutBast kB SR Mbre preter-
by Rhisingth oy bivgn@fchlobe of invdou [ s;éédiﬁc)emﬂ%ﬂlﬁﬁmﬂ may be methoxy,

while in other embodimets R* may be iodo.

In certain embodiments of formula (V) or formula (V), R/, R®, R and R® are hydrogen.
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2 RXNVI) A NNRIJRe E wherein: Xis -CH2-; or
-0-; R is alkyl; alkenyl; cycloal kyl; or

weywbogikenyl ; or halo; 25 R2 is hydrogen; al kpdT/EP2005/002020

al kenyl ; am no; hal o; am do; hal oal kyl; al koxy;
hydr oxy; hal oal k- oxy; nitro;”38ydroxyal kyl ;

al koxyal kyl ;: hydroxyal kynylal kexy;
In|cRsfaig erTiadyments g ipray af@g;ﬂf? e ) B jitetsraumg} (e eteroary
xH@)ﬂ% REYGta¥h emﬁ&hﬁ{eﬁ ﬁéhﬁlylk zol)'tl( yra¥lyl, itheda@slgh, thiazolyl, thio-
| oxy; aralk oara 3/ opt i qnall
phabs iriaelal ﬂpm@ﬂoswxazely 0 @&Zpﬁ thiqphegylapyrfnyl, or pyrrolyl.
%Eaﬁéaa»nth‘?@@fehw%)maﬂe ﬁéﬁ@i&-SD?laﬁﬂ‘aiblﬂaﬂm methylpyrazol-1-yl,

qumlﬂgglgggaépﬁwl Wekgryl alm%w-v el wﬁmﬁg} Ryl 5-chloro-
tﬁfog?ﬁla%? XY "ﬂjié@[ 1*1 1Bﬁ1ah§l—1-gcﬁyﬁﬂglgﬂg} % -methyl-thiazol-4-yl,

ogen or_al V\D 20 5/ 09 0
fugm ivh 3§f~dmetbﬂcpy|r\@oi -3-vh g-gr roogﬁ%plﬂqé léf)p@plz-g-gf) [1,2,4]-0xa-

cﬁé(z;ii)ﬁ 808! r’l:oen J)f'b\ﬁhuo;%éﬁl-ﬁ?ll B)Yeizol @W'f@@hk#klahl’rﬁéthyl -thiophen-2-yl, thi-
'Ky hal oa roxyal ?
aaolewl tetsﬂzm&llsdn [ﬂérﬁ}trlazagkﬂ @upﬁtbmlyﬂuﬂ&i F?yﬂ 1- mefhyl pyrazol-4-yl, 2-

;}%ﬁ [0AMERh Fol1k
gﬁg&a%}g 3@ ldE% E’Sl)lwzyg:%I ar}elcm’yar aI %yl

aryI sul fonyl; heter oa ;. _heteroary] 4 )
In@pgammc@mmﬁ@qqyf or ae('\@cg;(’fplgpula g?(}} andR together with the atoms

tB%ﬁ&Pﬁbé? la?’e! aq{aﬂfé& m&y ﬁ)rﬁic a ﬁ% k- Rﬁrﬂb%ré&’x‘i‘ﬁ@ﬂﬁﬂoptﬁﬁﬁlly includes

hydr ogen,; y ; c%cl oal

anecirdep |hyteaq)qtgms selquéq:d)%p a q)(g;@yy SWI‘BMW?'(S R®and R*

I I
t%%éﬁ ?/ﬁllglll#(nmne’oaégxglg E)(yn {\/f 16:9 ;f;éﬁil a?&' %&%ﬂgé g(a?; Cfgﬁrf%g ﬁ)k{ilfré;%iﬁbered aromatic

Wiglal pmy}@tdgyn,g;cy@ pyriselng R |ﬁy¢ me d argmatig piith two nitrogens, i.,e., a
Iﬁ’i‘&()? 4t {n)%'a)ﬂc‘l fﬂgt fﬁ@eﬁﬁl)fﬁlbeﬁata%rﬁgﬁé’dvﬁh 6¥t nitrogen and one oxygen, i.e.,

er oar teroc 9%
dlmwmic yT isvmo'@ﬁhng’ @ fivs nomgbereh aragpatis ifhyore pifragen apdpne sulfur,

i ae o Eﬁ%’ie hgi%ﬁhgkgﬁe xiqﬁg, gﬁre Mendber& aroatit \Agtgh S0 kerfi.e., a furanyl

er 1s CR9; each
tiimgj eprerfiermémbirgd argeatic vitlkgne sulfard-com thmbszwl riggd R10
i s hydrogen, alkyl, hydroxyal kyl, al koxyal kyl, -(CH2)m

Igl%)e aigncég r@olalgﬁts’ tﬁmgég%ﬁ%)u&és (ff@l@l@@lgtléﬂ\ﬁﬂ} Be BftHe'fgrr?‘lulé (VII)

certaln e ments o or nu IS NR1O

and E are CR9. In certain errbodl nments of formul a
(MI1) Eis NRLO, andRA and QNBIR® CR9. In certain
enbodi nents of feemulia (¥l 1) \Sis NR10, and A and E

are CRO. | (VID)
/)\ dme

A\c’ X N NR'R

wherein:

X is—CHj-; or -O-;

R' s alkyl; alkenyl; cycloalkyl; or cycloalkenyl; or halo;

R? is hydrogen; alkyl; alkenyl; amino; halo; amido; haloalkyl; alkoxy; hydroxy; haloalk-
oxy; nitro; hydroxyalkyl; alkoxyalkyl; hydroxyalkoxy; alkynylalkoxy; alkylsulfonyl;
arylsulfonyl; cyano; aryl; heteroaryl; heterocyclyl; heterocyclylalkoxy; aryloxy; hetero-
aryloxy; aralkyloxy; heteroaralkyloxy; optionally substituted phenoxy; or -(CH2)m-
(Z),,—(CO)—Rf or —(CHz)m—(Z)n-SOz—(NRg)n—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 alk-
oxyalkyl, and each RE is independently hydrogen or alkyl;
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In certain enbodi nents of formula (VI1), Ais 0, Eis
N, and Qis CR9. 20 In certain enbodi nents of fornula

W@ o953 is N, Eis 0, and Qis CRI. |n certBCTEP2005/002020

enbodinents of formula (VI1), isS Eis N and Qis
In certain enbodi nents of' Tormula (VII), Ais N,

P 39? arR, i o and it e o PedF RS P Sl eyeloalloylalep
cer traldaligitibalbaliory; hydioxyadkyallaxyalil) scetyl; aikﬂsulﬁm;ﬂ Alkylsulfonyl-

?C/:jla;?w?&“?‘go@b%%’&o’%ﬂ%ﬁd%& r%@ygﬁﬂ’%%ggmng?lﬁv%xycarbonylalkyl

enbogylirardligl;ofrylsaifoayl;hetevddryl; héetoarylallodyicttdroanytiulbmylcheterocyclyl;
CR9. In certagw enbodi nents of fornmula (M1), Ais
NRLOT heferecy/ylliyi £ is crRo.  I'n certain enbodiments of

b6 BERBarl M3 b ‘E"% &, Nl the dthdrs: mydmgdnmm FRBalkyiDcycloalkylalkyl;

2003}?? q?gwle @85/ O%ﬁy,)a OW%!?@ g,‘lf é}gﬂsulf(ﬁ)yl alkylsulfonyl-

cert aﬂﬁh@@iﬂr cﬁcy eyl (hlyﬂwx?ca&l’}ﬂdyla.lkyk hyﬂrox@hikyloﬁfcarbonylalkyl

- 0- ef . In c taln q I ment s

o AT DR VIRl eegpcy R Ry B ke fonyi heterocyclyl
Preﬁﬁqﬁaﬁy cﬁﬂd et hyl , cyclopropyl |sopropenyl or

i sop ro referabl is
Ebrtlﬁp gg t is P 104 Ogﬁé?%éR I}l&rﬂ RS is

@/d rlmeane M ahd B iONRErant $he otﬁhki‘é CRgCyCI oal kyl ;

cycl qal ky] al hal oal ky ydr oxyal ky; alkoxyalkyl
M%ga!rﬂsawdépﬂyhydroa%ﬁi}wl EQPWF‘ OpaRYI : aryl ;

ﬁ"‘allglﬂfdro?&ﬁ( hﬂ(?d B?dl‘)ﬁ all LBk RN, -(CBL BRI %Xbﬁj)kﬂfl or -(CHy)m-
eteroaré F nyI heterocyclyl or

het dZdcyOryNEF) In certain enbodi ments of formula
(M1), one of R7 and R8 is hydrogen and the other is

19 @ty bmbBaisH %y thdphul ( VITA PRING, anliQ &1 EateCR’.
enbodi ments formula (VI1), one of Rd and Re is

hydr ogen, . and t he ot her Los
eqr&w ripbadigants ?fef%lawﬂﬂﬁm 1? 3 % gd:%fﬁﬁgkyl;
aIkyIsquonyIaIkyI acetyl; aIkyIsquonyI aryl ;

B adriaih emBbdinSeald (SH'ﬁﬂmulB EVH),a iR hgidex aed Blapd (RR?
heteroaryl- sul fonyl ; heterocyclyl; or

Dot etos et el O D FRBEA GRS e

other is alkyl, hydroxyal kyl or haloal kyl. In certain

pabadimenbsdisfentootitotaula YWII), A RY, B8O, Rid anis GRS, ar e
hydrogen. In other enbodi nents of the i nvention, the

FOTRAUN G, TBybe of e £ 021 VBN, i RS X N
In certain embodiments of formula (VII), Ais N, Eis S, and Q is CR’.

In certain embodiments of formula (VII), Eis S, and A and Q are CR’.

In certain embodiments of formula (VII), Eis O, and A and Q are CR’.

In certain embodiments of formula (VII), Ais S, and E and Q are CR’.

In certain embodiments of formula (VII), A is O, and E and Q are CR’.

In certain embodiments of formula (VII), A is NR'%, Q is N, and E is CR’.

In certain embodiments of formula (VII), E is NR'%, Q is N, and A is CR’.
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20 wherein: Xis: -CH2-; or -0-; R is: alkyl;
al kenyl ; cycl oal kyl; or cycl oal kenyl; or halo; R4 is:

whyasogsn al kyl ; al kenyl; am no; hal o; am do; PCT/EP2005/002020

hal oal kyl ; al koxy; hydroxy; hal oal k- oxy; nitro;

hydr oxyal kyl ; al koxyal kyl ; hyd®oxyal koxy;
alkynylalko ; | su ryl sul fonyl; cyano;
Igcgrtain oy £ POF%%W@Ldgﬁérgl“?WgFéP%cyclyIaIkoxy
aryl oxy; hetero- aryl oxy; aral kyl oxy;

Tagkah@adnat ddyhenty of fopinubn @Il )y X4stbSHbta1t-€d. Pheferably;X 810.
-(CH2)m (2R (CO-R or -(CH2)m (Z2) n- SO2- (NR9) n- Rf

Ighé;te Mo n%\-gggpf L.nd pﬁﬁeﬂt %géyg @&evﬁ cg%ﬁaqf%gs%referably, R'is
dﬁﬂﬂf &gRpro, Ksopropenslr cﬁ)isopraﬂa)ﬂ.o Kore praferably hB(]cis spyaiyky|
al koxyal kyl and each IS |ndependently hydr ogen

RePrahsliietl iy ﬁ%&ﬁﬁmg? R

diia] aytlolicyl; h;adlmik;ﬂdkyl hdiqaik;dpdy;airkwaﬂwi 4lboosalkigly | alkylsulfonylalkyl;

ace _yI I‘;é)fls?}{ljﬁéirlgu' é}d}l uI fﬁ%rr%ﬂyalﬂq}(et%oarylalkyl heteroaryl-
dﬁMﬁﬁ xhabﬂ@y&dhbl,}(ﬁafet@ kylallel aryl; aral kyl ;

arylsulfonyl heteroaryl heteroarylalkyl

et eroaryl sul fon e C
li?;ecemcvitmrgm&foa FARSagaf e 1 jarstyapen e he other i
alk lorﬂiﬁﬂfaﬂ@hn al kyl; cycl oal kyI
cycloalkylalkyl hal oal kyl ; haloalkoxy, hydroxyalky;

2l koxyal LLp Lfonyl- g
A B D 0 ARG i
eﬂlklﬂ,r ayxlpalkidy |c¢ol(yaﬂqﬂéibyiylhﬂd)d«lw1 h)airytyallqr dkthc;ylal,kyl alkylsulfonylalkyl;

%’L %fg{l %BY]T ne erfﬁﬁ@ !gfyélsé].ﬁégre@]?’ﬁe%ll'o?alr}hyhe'teroarylalkyl heteroaryl-

slil&bﬁflpl@@t&*oﬂe@il,@lhﬂe@dyﬁlyﬁﬂ@ﬂ. one of Aand Eis 0, S or
NR1O and the other is CRO or N, or Qis N, one of A

rf&gﬁlgl : Nlﬁ'll erﬁg {:%)E@HP (gﬁpypne%?i or a?&g e §“<§1 the gther is

dl l,fh&dr@g'e]ﬂtyl aalHaldalkybydr oxyal kyl , al koxyal kyI

(CH2)m(Z) -(CO-R or -(CH2)m (Z)n-S02- (NR9)n Rf .

In certain eMJdl nts;: 0 o sa4V 9 0,
bgriep podtERg el (vIP RGO R Kare %A‘za‘%ﬁwl
forrrula (VII'1) Eis NRlO and A and Q are CRO.
Tnartheariembedbneitsefths imfenfion the goxfnybiinds mdy beofitRe tﬁornaﬂd (VII)
A and E are CRI9. In certain enbodi nents of formnula
(Vi1l), Ais 0, Eis N1andQ . In certain

enbodi nent s of forrrula(VII N'%ﬁs N, Eis 0, and Q

is CRO. In certaiA.em f formula (M11), A
isS Eis N anglQi In ertwr1enbomrmnt3(ﬁ (VIII)
formula (VIII), N |s is CR9. 25 In
certai n enbodi ments ofjorrrula(VIII Eis S and A

and Q are CRO.

wherein:

X  is:—CHj-; or -O-;

R' is: alkyl; alkenyl; cycloalkyl; or cycloalkenyl; or halo;

R* is: hydrogen; alkyl; alkenyl; amino; halo; amido; haloalkyl; alkoxy; hydroxy; haloalk-
oxy; nitro; hydroxyalkyl; alkoxyalkyl; hydroxyalkoxy; alkynylalkoxy; alkylsulfonyl;
arylsulfonyl; cyano; aryl; heteroaryl; heterocyclyl; heterocyclylalkoxy; aryloxy; hetero-
aryloxy; aralkyloxy; heteroaralkyloxy; optionally substituted phenoxy; or -(CHz)m-
(Z),-(CO)-Rfor ~(CHy)u~(Z)a-SO,-(NRE),-Rf where m and n each independently is 0
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In certain enbodi nents of formula (VIIl), Eis 0, and
A and Qare CR9. |In certain enbodi nents of formul a

W@ XMo5H09335A is S, and E and Q are CR9. | n certBCTEP2005/002020

enbodlnents of formula (VII1), 4\|s 0, and E and Q are
In certain enbodlnents of’formil a (M11), Ais

NR10 N £ i 0
PCT péﬁ% 265 E@ggR is ]éydlr?g,]enc %l){'\?aﬁ%&g% %‘2‘?’??8 a 1no(j fhydroxyalkyl or
f or alkloay41MH) dn)d, eabh R%is klepend@nitly hlyldr(gmﬂ ovalkg; CR9. In

S AP, S D9 IS kg i ettt

f or huloalkylhhloptkoky; hiydroaydlnt; alkekjeadlopt a@tyl,cglk)ﬂnﬂfohyll; alkylsulfonyl-

P f I ' I

R e o
cer hain aﬁmmchryhﬁlf(ihyl hetendaayli Mtkioarylalg; leterBirylaalfory heterocyclyl
i's h\gg ogen, ﬁ(}dt he other Is: alkyl, cycloalkyl;

cycP W&??FV@ ‘hal oal kyl ; hydroxyal ky: ~al koxyal ky! :

A BT I deyspen, amebieytlier ¥: Hwﬂmgeﬁm}y;ﬂ cydoalkyl; cycloalkylalkyl;

net brdpallyf biloafionh Y rorakr ootk et lgtadtof; ayislfonyl-
het an@f yediy J)@kw‘lyloxbrﬂkﬂﬁ h?(&ioﬁy@ﬂl&ﬁﬁ/lldﬂwmlﬁdﬁfxyﬂhylﬁmcarbonylakyl

(12)” Ial ] Praﬂ%r}, k}lgmy @5%{2)3?{&1:? ﬁ%rﬁal?)ﬁdlbeé?rp%‘ryﬁuﬁonyl 5heterocyclyl,

enbgglhgﬁfk;@clgl@n@ul a (VI 1), one of Rd and Re is

am%(g k;?PSPE |an a%@&k %ﬁ%ﬁf&‘?‘% 8@‘%‘@& kyl ;

Q klﬂgﬁi%ﬁémsll é’dclkghs,NR]ﬁﬁﬁ&me otﬁbrkiidKREJ Ionyl iarlylk 5

ara aryl su ry et ergaryl al ky
¢9eh & anindependgniiph xﬁﬁfog%?el%}'elog@e op plkoygy and

et ufd h a1, hyd#dxyhIRyle kb B/alky T OCH, @)-R’, or -(CH;)m-
iaor ﬁ{alq)lg \Z! m Y ﬂé{ry %}é andﬁyl%eylﬁs hygggggeﬁ( an%j tr?é ()
@ rSP2r érl R‘yl hydr oxyal kyl or haloalkyl. In certain
enbodi ments of formil a (M1l1), R, R38, Rd and Re are

YRHAgEAbd dinfetts GFH AT PUINEALSNRL, fd Quaind Have CRS,, R4
I's hal o, al koxy, haloalkoxy or aIkyIsquonyI I n

ey capRgmsaryas iyt CVEDGF sV b ahiftind Qerct ,

i s nmethoxy, iodo, nethanesulfonyl or heteroaryl. More

B @f@irpdhbodithenss dfEsdaady (VIDp@ds N, end Aemdikude CRPn
specific errbodl ments R4 may be nethoxy, while in

Bssainrbegeni syt o) A% S RRfRRGR: The

het er oar yl rmy be, in certain enbodi nents,

Inedertaznénibodipenaszadlfyrimul © (AR D) Klis N Ens:@,zaﬂdy(]l is CR’.
t hi azol yl, thi ophenyl 25 triazolyl, furanyl,

i soxazo .0xa zQt.hi gph di nyl ,
ﬂ?rcebg‘?’rnr#b?d soﬁ 1?’ @@prgls %’ﬁ%ﬁﬂ%ergg E’{R may be
tetrazol -5-yl, pyr azoI 1 -yl, 3-nethyl pyr azoI 1 -yl,
In@rain erﬁbgdlmentsazﬁﬁd)mmlg/ (VIIDpAdaNoE i98, whd Q is CR’.

t hi azol -2-yl, thiazol-4-yl, thiophen-3-yl,

g b e Bt v B 'aﬁHPWﬁ‘Z‘g S8

furan-2-yl, 3,5-dinethyl ‘é%razol
14, Grtdingmbadinants offorynqla (CldRaE df 05ar5d Aapd Qe GR’.- oxa

In certain embodiments of formula (VIII), A is S, and E and Q are CR’.
In certain embodiments of formula (VIII), A is O, and E and Q are CR’.

In certain embodiments of formula (VIII), A is NR'®, Qis N, and E is CR’.
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30 di azol -3-yl, benzo[b]thi ophen-3-yl, oxazol-4-yl,
furan-3-yl, 4-nethyl-thiophen-2-yl, thi WO 2005/095359
wWEOsEP3805/ 002020 -31 azol -5-yl, tetrazol -1 -BpECT/EP2005/002020

[1,2,4]triazol-1-yl, 2-nethyl-thiazol-5-yl,
1 met hyl - pyrazol -4-yl, 2- thi oYl -inidazol -1 -y

Bt oo fern A R %fa’n&f\ ISF%R R

or Re are heterocyclyl or a group that i ncludes a

Inedefraimcanbodimets ef formala(VIEUeise CF bt vt -Or. Prefesaldy Xds QL
noi ety maybe pipe- 5 ridinyl, piperazinyl,

t r.ahydr,of t et
AR R SRS ) SR 8 B .
isetat, nglﬁﬂri‘rbbylorsolhepar}tb oy sbyloppbiMose preferabdy R' is 1spr0pyl
prperiain y

dic
T ertayy BB s Y, SRS 30 SRY R MBS 5@%& other is:
aikyllcytlodikely a:trclahk;dalkylhhaip@lk)drhydrgxyalk\y\i‘uék@cyaﬂvl cfikyulfonylalkyl;

Ko s g s s o i e

sulfohylahdtytocydylpsrdfeasrabiciyldliobher al kyl, i.e. O -C6al kyl,
and nmore prefer- ably Cl-C4al kyl . The i nvention al so

r oﬁa&ﬁ%@%qé&&%&tg HE rmﬁﬁa (ﬁ} Iilg %ﬁgﬁgﬁé gﬁé E)th'g)rd%geegi A4 tBe other is

ﬁhﬂﬂ@@hmwwkﬂmrﬁmndkﬂthe nmet hod conpri si ng
adninistering to a subject in need thereof an

f L { e
e?t%pxlo%elh d&m dh mli.hqa eas X fqngya%gyk o lrl])t g@ﬂr IQI?]% &l‘le)other is:
dkﬂe@@baﬂwl wvclnﬂkxlaﬂwlahaloalkiddasieoxwaﬂw dkh:eialkyhsalhidwé@nylalkyl

S8 URTATGTP Lol gt SERR T BRPRBLL et RR crory
subfoasl hgterof:ycéﬂmf}mterm:)(ciyluikyﬂ i on; urge incontinence;

stress incontinence; bl adder hyperreactivity, beni gn

ﬁ{)%St at ] Cb(;f?(lgl hes ro?{%r}ﬁul:f {\Hﬁé agrletdf%’d ag e Wdrogi{en and the other is

uri nar ency noc uri a

alkgelﬁt(dyoxyaﬂwtmdtailoaﬁcyhl adder pel vic 20

hypersensitivity; urethritis prostatitits,; pelvic
0 r C¥%8 tjd e atic
r%i/rge&% grét?is? | vﬁl?admtllﬁeR dks’eliasgaz:%{sgg%}il%%ggap

pai n may be: inflamm- tory surgi cal pain;
Ini @crinamipaiimentd of foamua( \HII),FR elnbtﬂst alkexy, paloalkoxper allylsulfonyl.
pain; pain due to burns; mgraine or cluster

ﬂec%gtg&he%%odﬁ(e tg of erHflﬂ’a ﬁ5’ rR"tlk falo QH&QJ glk?ﬁulfonyl or heteroaryl.

pol soni n emcC Inj I nt ers cys It 4.
Brzferahly Baisrmethmxyaiodoiome&@ncautfoovl drdetasparyl- Mﬁf%@ltefeﬁ'«}bly R'is

Bgﬁlt éﬂr&i@“&ﬁ tjocor 1(2;16" Mhsp 5 PA&LBoAARAE I@qﬁ?%% H@:thoxx while in

rone. epresentative conpounds
ahemdiawdlmeMStHimdyd)eneddnods of the invention are shown
in Table 1. Table 1: # Nane 1

fi[kc%rta{ € o%’ﬁ%né f forht! gao(\ﬁgw R%4s ﬁetgfdﬁ?&lhmhgé?ééﬂ])mw be, in

I ne-

Griain emmmpytsrmcrszcﬂylnmmw cpﬁmkwxq@yialvhtlm%&lzthmilenyl
tn%%lg)le furanyl, isoxazolyl, oxadiazolyl, benzothiophenyl, pyridinyl, or pyrrolyl. More
specifically, the heteroaryl may be tetrazol-5-yl, pyrazol-1-yl, 3-methylpyrazol-1-yl, oxazol-
2-yl, oxazol-5-yl, imidazol-2-yl, thiazol-2-yl, thiazol-4-yl, thiophen-3-yl, 5-chloro-thio-
phen-2-yl, 1-methyl-imidazol-2-yl, imidazol-1-yl, pyrazol-3-yl, 2-methyl-thiazol-4-yl,
furan-2-yl, 3,5-dimethyl-pyrazol-1-yl, 4,5-dihydrooxazol-2-yl, isoxazol-5-yl, [1,2,4]-oxa-
diazol-3-yl, benzo[b] thiophen-3-yl, oxazol-4-yl, furan-3-yl, 4-methyl-thiophen-2-yl, thi-
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3
5-(2-1sopropyl -4, 5-di net hoxy-benzyl ) - N*4*-j soxazol - 5-y

WO p@sl9d3spyri m di ne-2, 4 WO 2005/ 095359 PCT/EP2005/002020

PCT/ EP2005/ 002020 -32- di am ngl
N*2*dl sopropyl - 5- (2-i sopr opyl 5-di et hoxy- benzyl) - py
i.ne

Iam .5
et el feridiok s Zmedyispoko- A msthbpycegot-4-1h 2
%l | ymidzéli-¢li Pﬁ&n@-ylﬁélﬁﬂﬁ-ﬂ&n&hyl-pyrrol-l—yl).
| sopropyl -4, 5-di net hoxy- benzyl )-N2*-(2,2,2-trifl

di 2 di
f“ °h$<?fg¥%&s(<§*ﬁé%“xsﬁlg&% gt aby HRTE, RBERS prohetssperdyl o a roup
tha#indiedes a dkterquydglbmeiety] sichdictdrogyclyl or heterocyclyl moiety may be pipe-
hé@%ﬁg&g@éﬁéﬁ glgyrdggi}(llrin%d %étg;lzhnﬁt 'lﬁféiéink%ﬁﬁz ¥t 1%5ﬂo@t9alhydrothio-
ﬁ 1l Mpfecp&yﬂeraﬁlﬁs\rhhmtdiw}ybeﬂzqtér))em&mcﬁety mety fhe pypepidin-4-yl,

di a
RSB s AR DR TSingd b SRBRGHOPBR Y teee
hﬁﬁrBﬁ*:@Fﬁ'aﬂMaﬁ] &€l,1-Hioxotrahydrothiopyran-4-yl.
(5-Chl oro- 2-i sopropyl - 4- net hoxy- benzyl ) - N*2*- phenet h

e B e, AP AR BB R en s alorcon

tafinsCintdtkyl &nd:8ty, such alkyl is preferably lower alkyl i.e. C;-Cgalkyl, and more prefer-

4* L@?&i N*2* -1 sopropyl - 5- (2-i sopropyl -4, 5-di meth
pyri m dine- 2,4-diam ne 14

5- _(2 | sopropyl -4, 5-di et hoxy- benzyl ) - N*2*- phenyl - pyrim

THé fifreRtidn d]sap'rmzédes biethods for treating a disease mediated by a P2X; receptor
Ql\g;fzigo’xg;,t? ak; ] ?/%Qef?gxy ana?ggsi;} 5t %g)ﬁ? R mdeRao %trﬂ?l)é%ag?ﬁstering to
Bsuljedthih aeat theicobpi éf@,chveﬂfarﬁaﬁiimfy-cbmpbyhbi oRkgy* ofi feapulap(l)

fhzo %‘% eI A5 dusise it beaentdrebpRtyap i ppst disgese In

Bhdr iﬂsﬁdﬂc&ﬂhe diedranely behisease is associated with pain. The urinary tract di-

ety BB, oggeagkg@gﬁggg}ﬁabe“Zg@?eﬁé%@"ﬁqgenﬁ@tﬂneme, stress
[rRonfiderite} lﬁl@d’dér hbpé”tyda):tm@i, byrign prostatic hypertrophy; prostatitis; detrusor

m di ne g
ﬁmerre@ewzwmsarz ey e BRI BT S lpderiRetvic
h Fiedgenditiditph \aBihiis; prostatitits,; pe1v1c pain syndrome, prostatodynia; cystitis; or

Lﬁ@ﬁ e ) #Wsengbgllet)% h]gl;gdlﬁease e}/ssczaaté\g with pain may be: inflamma-

Rifgi)ﬂidj suxgicdl ﬁmﬁ'v&’s@hﬁ?paﬁﬁ, dental [paln, premenstrual pain; central paln, pain
cl opr opyl [ so % 2/ -di net hoxgl ben
dye tqﬁxgpﬁéngrqnﬁpléﬂpﬂg egdaches; nerve m]ury, neuritis; neura as, poisoning;

NeHémicsejpre Wﬂersﬁtlﬁl?cybt&ikpéﬁﬂh‘ﬂ pain;¥il, FRiasiv or bacténdl infegtion; post-
rimdine-2,4-di am ne

iyapmatie HWWSQ'( paip %‘BF’S@IW‘@ izritpbledhontsk IdENRE ) - pyri i
di ne- 2, 4-di am ne
Representative compounds in accordance with the methods of the invention are shown in

Table 1.

Table 1:

# Name

1 N*2*-Isopropyl-5-(2-isopropyl-4,5-dimethoxy-benzyl)-N*4*-methyl-pyrimidine-

2,4-diamine

2 5-(2-Isopropyl-4,5-dimethoxy-phenoxy)-pyrimidine-2,4-diamine

5-(2-Isopropyl-4,5-dimethoxy-benzyl)-N*4*-isoxazol-5-ylmethyl-pyrimidine-2,4-




25 5-(2-1sopropyl -4, 5-di met hoxy- benzyl ) - N*4*-
[ 2- (3- et hoxy- phenyl )-ethyl] - pyrimdine-2,4-diam ne

WQ 80084095359 PCT/EP2005/002020
[ 4- Ami no- 5- (2-i sopropyl -4, 5- dlgst hoxy- benzyl ) - pyri m di

n- 2-

yl am no] -ethanol 27 -

-(’7 Sec- Rutvl 4_5- di net hnxv hpn7v| \-n\/rl mdine-2_4-di

aml

hélaN)nQOOS/ 095359 PCT/ EP2005/ 002020 - 33 28

li\'"
Vil

F s 152 ki¢opra A Himé Ihélz Haihe Pamine
nNg?ne 4Iy}}d| anm 2 )

hx 21
i m
5-(b

5t(Zolseprppylsh.g éun@b@WoWzylzl W%r(ﬁgnﬁbgyy—bw@rympmdme-z 4-
jld%n‘?fl% 4-di am ne 30

or 0-2-i sopropyl -4- net hoxy-benzyl ) -N2*-cvcl opr

6pyl
(2-

- Py

Sﬂﬂrﬁsmr@pyie&&-dﬁnethmgﬁbmyb INB*-(2,2,2-trifluoro-ethyl)-pyrimidine-2,4-
Qpyl - 4- met hoxy- 5- phenoxy- benzyl )
I'm di ne-2, 4-di am ne 32

R* 47
im
N* 41

3H[2ehmind-542-{@piapybd Spdimeth ey diemet] hoyuimiidin zdy Vi mpye] -propane-
jil%? 2. 4-diam ne 33
%y -5-(2-isopropyl -4, 5-di net hoxy-benzyl)-pyrim

gi n¢

NWE

=i\2[44-Achlam5n(€ 1séi#opyl -4, 5 d1methoxy-benzy1) pyrlmldm 2-yl] -acetamide

ﬂl"\7\l nnnnn

?dll
5- (1

LLOL

éh(g Tﬁd%rlog}zh zﬁ% dgg&hofif’ benzyl)' N*4" (4 methoﬁy‘f-'beﬁzﬂ) fi’?’rlmuﬁne 2,4-
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pyri-m di ne- 2

Z50(

254[5dpd@ﬁylbomonﬁt4wbkwe@:mm1dnpﬂéﬂmt}lpxmphwayln@mmldlne-

E? ﬁT 69 5-
%anes f onyl - 2-1 sopropyl - 4- net hoxy- phenoxy)-pvrim

di ne~

' n53—[Z-Iéd«il-|2amprepy1247-0tetrahydro -pyran-2-ylmethoxy)-phenoxy]-pyrimidine-

2-1s | - 4- met hoxy-5-thi azol - 5-yl - benzyl ) -pyrim
24°dRel e 571 10 |

542 Dsaropyl-4pytet o 5at 52,{1{]tnau;o)—14y1+1:f}mpmqp3pynmldmte+2@4¢d1amme

A e M AR T e e TR
n@mﬁim@yri m di ne- 2, 4- di am ne 273

do-2-isaonronvl -4 nvridin-4d-vl mpt hava) —nhoanoss

’ 15-,@11 ‘dFlgaroy4 Asqprapyl rﬁem‘egff)gg T)lpheny}" 3-bexy)’ pﬁl’lmi’dlne- A2 damine

R 5 (56 d- 3-280pRepy 1 -4PReioxy-phBndxy JANI - (262, 2 triflubreretiyd) -

SPYTM@EQ'?W%% 2- net hoxy-benzyl ) -pyri mdine-2,4

°‘5” 9. Déﬁﬁno imidin-5-ylmethyl)-4-iso 1-2-methoxy-benzonitrile
]{Zuor 0- P Dr ODIV - Zme ¥12‘)le nprglr)\}(f_mv\rri n\/rxlym di nnpl\-

amqmogy,l-‘ﬂ -methoxy-5-(2- methyl -thiazol-5-yl)-phenoxy]-pyrimidine-2,4-

.4dlaﬁllH Qr 0- 5-i sopropyl - 2- met hoxy- bi phenyl - 4-yl oxy) - p

e-2. 4-dianine 278 5-

5%-(Hlmmopﬁéwmlmw)6—M@&@hzn¢>@fmgydmsﬁe%ésamme

B? éﬁ;ﬁﬂée}cﬁeg%lg? pyl'-i's%'gﬁ‘(e)ﬁg Tfétho phegmﬁg pifnmlc }nae nzl 4;1 glamine

5- (2—Is0propy1 -4- methoxy-S thlazo -5-y1-benzyl) pynmldme -2,4-diamine

||r an. 2 1 ) L oAnNny Ay

5 (314a12.}aﬁgn% g)frlﬂﬁdnf’%—yioxy)-i‘léb‘i)%pﬁ 2°fn‘éﬂ¥obcy11%bhﬂ] SHC
Qnﬂaiblammbalpyrl m di n-5-yl oxy) 4 |sopropyl 2- et ho

\AD) 2005

ﬁgﬁ@reg}ﬂtﬂé@eth%@%zé]zmeﬁlﬂ 2 pyrazdi 4-yl)-phenoxy]-pyrimidine-2,4-
Pdidnmidh@m no- pyri m di n- 5- yI oxy) 6-i sopropyl -1 -net hyl

L i hdol e-3-¢

5 (5. ledorrseRpBYin, .ﬁ&m@mﬂ?ﬁm%fh?%% F-BgyIigiAg g diamine

P—B(QJIHHQJZEE‘é‘Op’rOﬂYI Bkepyrtifiidine-2,4-diamine

2-1sapropy 4 nhenet hvl oxv-nphenoxy) - nvri m-di

25-45-dp@<pn4rg§opropyl -2- methoxy—benzyl) -pyrimidine-2,4-diamine

5-(5-Fluoro-2-isopropyl-4-methoxy-phenoxy)-pyrimidine-2,4-diamine

5-(4"-Fluoro-5-isopropyl-2-methoxy-biphenyl-4-yloxy)-pyrimidine-2,4-diamine

5-[4-(3-Fluoro-benzyloxy)-5-iodo-2-isopropyl-phenoxy]-pyrimidine-2,4-diamine

5-(4-Bromo-2-isopropyl-phenoxy)-pyrimidine-2,4-diamine

5-(4-Furan-2-yl-2-isopropyl-5-methoxy-phenoxy)-pyrimidine-2,4-diamine

2-[5-(2,4-Diamino-pyrimidin-5-yloxy)-4-isopropyl-2-methoxy-phenyl|-propan-2-

ol
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5-(2-1sopropyl - 4- met hoxy-5- pyri di n-4-yl - phenoxy) - pyri m
WO i0ne93359- di ami ne 286 PCT/EP2005/002020
5-(2-1sopropyl -4, 5-di met hoxy-benzyl ) - N
- (1- et hyl - pi peri di n- 4- yI) pyt43mi di ne- 2, 4 di ami ne 287
5-(2.4-Di amino-pyrimdin-5-yl oxy)-Net hvl - 4-i sopraov] -
@meﬁﬂgWDlaggmﬁ@g]gpllp@ngMé -isgprapyl-1- methyl 1H-indole-3-carboxylic
[ 2- ?‘ggropyl 5- (4- et hanesul f onyl - pi per azi n-

4- met hoxy-phenoxy] - pyrimdine-2 _4-diamne 289

28X p51$caroopifluom-henailoxy)- B-igda-2 diaprapyiphenend yy iiginerd4-
i di 1812%5 d| am ne 290

am no-pyrim di n-5-yl oxy)-4-isopraopyl - 2- net hox
38N N-(Grlwéoﬁylboprbpﬂz%phqjeﬂ@hm}I@hepo@) -pyrimidine-2,4-diamine

(
3/ -
283 ga(zr p%/rpb)ﬂ AL h‘{eH'lo ﬁ SXanndcl)r)l( y -yl- pKl)'l\(/Elr‘l(l))%) (Pyrlmldlne 2,4-diamine
@A Tsr(e RSt opyl-4,5-dimethoxy-benzyl)-N"-(1-methyl-piperidin-4-yl)-pyrimidine-
5-(2 Iithﬁ%l -3 met hoxy- benzyl ) - pyri m di ne- 2, 4-di am ne

287 P5RRoinDianiho Giyriniidiaa ylokerNxethylplyisopiopyh2-rBethoxli-am

b4 .
6- (2 _8ﬁnﬁ1§‘h4fﬂﬂarﬂ$¢ﬁ m di n- 5-yl oxy) - 5-i sopr opyl - 3- net hyl

2897 BI[Qoﬂs@prZ ﬁ&?—(lpﬁ"béthaﬁesmnﬂ sipbykinebyBr4-Grthotyrpteenoky -
t he prelsna%‘ g‘ntl on can be made by a variety of
met h8#d BF@ A% he illustrative synthetic

&AL Bl(QQS%Bﬁﬁ&ﬁnﬁﬂWSQﬁﬁlcﬁﬁ%CﬂLﬁlﬁﬂoﬁ@L}ﬁylfdmfﬂlilﬁe -2,4-diamine

starting materials and reagents used in prena

29Mb§ 6-(@drhiumine-Rysimediar3yloxY et E10PREY1- 2emEpORY Mo e G-
COMBLSIaatidsuppl i ers, such as Aldrich Chem cal Co., or
are|prepared by net hods known to_thase skilled in t he

291 | belotGvar- Hgnﬁhﬂcmmlés}’lé-@tlsqmpt?ﬂ 4-metharRrmesy slalerrfmdme 2,4~
as p%%é and Fi eser's Reagents for Organic Synthesis;

W1 ey on New York, 1991, Volunes 1-15; Rodd's

% lrﬁs(tZFE'thdetm b@umﬂprG@ldlEﬁ-éévdlémle i ence

Publ-ishe 3 I d S and

gaﬁ qcz lﬁgac ?gn%meg@ﬂ?ﬁ?ggzgﬁ%edi Hﬁ%g% 10

Yol (1682 41D4b&11n6'4p¢r1hnﬂ1he‘iwlmgy)s§mdpe¢pyi~3rmaﬁtyi-dﬂ-gd¢1m%§arb0whc
are rrerel |Ilustrat|ve of sone nethods by which the
comnSﬂﬂ 9}/}'& Phe present invention can be synthesized,

and various nodifications to these synthetic reaction
schenes can be made and will be suggested to one

gh{pguﬁgaoﬁ thh Pﬁﬁ%‘é&t AIE\%\r/l 1835? m@%g E%g g% (5%% ggé-l%lt}?os&é '$epicted in the

Pt RO RN 62 fEdbtion ﬁherﬁbﬂ}mhmrmdn@sarﬂxed ibelivs and t he
internediates of the synthetic reaction schenes can be

O A 30 RSB &bty ar st
dv@lhbllelfﬁtm wmmercyaits@phezsasmahms Addnndrﬁhogrcakﬁq ., onand prepared by

i}%ﬁ}fgﬁ 8W3| &;}gogﬁguﬁeidﬁg laed?rﬁ gﬁp gg é 'e%lgr%% an(?gh énnrcfferences such

8PEieder ahd Biadefls Réngbins fos Qrgpmﬁyhﬂmsks,t\ﬁllem& SoositNew York, o1,
ﬂmgelrsoln fS gg,r C%emzstry ]{s éarbgn 8!)1%;)(?1?1‘16% Aiics %aelrjlgé ﬁl?bllshers, 1989,

Volumes 1-5 and Supplementals; and Organic Reactions, Wiley & Sons: New York, 1991,

Volumes 1-40. The following synthetic reaction schemes are merely illustrative of some
methods by which the compounds of the present invention can be synthesized, and various
modifications to these synthetic reaction schemes can be made and will be suggested to one

skilled in the art having referred to the disclosure contained in this Application.
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under an inert atnosphere at atnospheric pressure at a
reaction tenperature range of from about -78C to

W@bwan9B5SDC, nore preferably from about OC to BODEP2005/002020

125C, and nost preferably and %Tnvem ently at about
room (or anbient) ten‘perature% e.g., about 20C

Tllgeasgfﬂgl%g‘?nﬁeﬁﬁé Y ! #nﬁ@cﬁ&%s Sffie %Xﬂﬁ&fctﬂlg&u%%a% s Can be

Drepare speciflc conpoun
ivdlated iand)punﬁednftde;yt@m;ng\tomentkm‘sﬂ:ie;hraqdesRn,clulémg 8 not limited to,

Iﬁ%a é d@ﬁhh% ﬁ%ﬂlﬁgpgb&agmgfog%&)%y@%f gdSLR]ﬁrrSAthals can be

dﬁedmoanzmd Ring 64nveBtiRBAMcaRy, ifcladiRg RByditabhenstan® drpectral data.
RaRe NSMeb RL NR7TR6 RL NRR Step 5 R NR7R6

) -~ R ~N ~aRali\ I
HIER spflfie) B senefart, i Tepbmg dberrt i Hondin el dhucted
uRsiR6 anlinérNRaRGEphete it atmolypheticpresSOHMENVE réactibn kemStratprerange of from
agou§ 913% 0 ’gbmﬂ {36? %%H g‘? fg‘abﬁr f%xg thﬁtede% 5!5‘th*1§5°0, and most
|gnar reagen eri From
pﬁl:efet'dh]!}' @ncseorwdmeﬁﬂmabpuswoha(”grl amphyientiriampezatorea(R)j kg, about
gdopyrim dine to provide an al pha-hydroxy benzyl
%9 imdine c. The iodopyrimdine used in this step may
e prepared according to the procedure described by
Ssh&naﬂwt belew ilhistrateCheesynEieticpro@dure usgile 23 peepagelspédlic compounds
t b &Jsl 8 pd

YT R s e MR, RO, R 1 RO RS
andIR° akﬂ@s/\deﬂnedhhmae ski I led in the ar t I n many

i nstances, a "nasked al dehyde", such as an imne or

oxazol i,ne, may be used to ald oyyingroduction of cl
desirefl functioddlities &o henial dehyde aswzaf k '
t h& wasied®al dehyde is dep dd Nto e de N

| dehyde ket y e /iR CtsMon schex
ort are_s mm in theRexperinental exanple§ d
bel ow. W 2008/ 0853%% PCT/ EP2005/ 002020 - 45 The

reaction of step 1"may be carried out in the presence

of an al kyl magnesi um brom de under dry pol ar aprotic

sol vent conditions. In step 2, alpha- hydroxy benzyl
pyrimdinegic i s n€&uced to previ de herzy E£r|n1dgne NR'R®

Step 3 2 Step 4
Q_E+ R I N —o—{? R2 N HNRR N
7B Xigation
HNR'R® sl A s 6' P h . . | A
e R7 YT RR"N" “sMe R R°R” N” “so,Me R RN NRR
q R -

R f r*

SCHEME A

In Step 1 of Scheme A, benzaldehyde a is alkylated with the Grignard reagent derived from
4-chloro-5-iodo-2-methylsulfanyl-pyrimidine b or like iodopyrimidine to provide an
alpha-hydroxy benzyl pyrimidine ¢. The iodopyrimidine used in this step may be prepared
according to the procedure described by Sakamoto et al., Chem. Pharm. Bull. 34:2719
(1986). Numerous substituted benzaldehydes a are commercially available or are readily
prepared by techniques well known to those skilled in the art. In many instances, a
"masked aldehyde", such as an imine or oxazoline, may be used to allow introduction of
desired functionalities to benzaldehyde a, after which the masked aldehyde is deprotected
to provide the free aldehyde group. Aldehyde protection schemes of this sort are shown in

the experimental examples below.
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The reduction of step 2 maybe achi eved using
triethylsilane and trifluoroacetic acid (TFA) 5 under

wW@ei0a09s6d vent conditions. In step 3, a first BCA/RRL008002020

by reaction of amne e with b%.,z pyrimdine d yields
benzyl — ami nopyr| m di ne f. e a may conprise any

?Hé [ ablign Pf ét g{)e §:ﬁ&g&] & % tﬁ‘éﬂ;%?enc@ gﬂl?%k}rlhnéagnesmm bromide

unctronaliti es I'n "‘accor dance w
iindermiry polar Apriotie selvendgonditipns. se, e.g., ammoni a,
met hyl am ne, ethyl am ne, isopropylam ne, aniline,

e S e L e
Theredlupken offdtiep &mam he adnevtoﬂ using m@hﬂa@anbend drifliedacetic acid (TFA)
QXdQ?%HrQle ép%gl mdine d in the presence of

S amn er sealed conditions. In step 4, an
oxi dati on of the nmet hyl sul f anyl group of benzy
Emsteppiya finst athimetién by resgtion efdmivet with kebiyd rpdna‘ndm@ d yields benzyl

CRRTRRHEO DY haRBOEMLP XS B0 oot OBk B! el amine

hm%:fumuomn:htieeﬁim R’ mcambrdarﬁ@mt)h, th@)@&&ﬁor) Anrin¢ ¢ kay comprise,
ol ar. sol vent ditio

di
Kb BBt Rl S ooy B Vah e GRioR Bieiip e, phenyt-
eylanaties oy doprybylbmirey Hmyeth)rhxdimeazgndme pyredidée, pa;tehdme, or the

m h t.o dis ce, t he, net hanesul f.on r
B uhstbinaioh Bt S WAy pEMT AT Gl febtng BegiRpffidine din the
& Py &xcoisAintifte & uhderdedta@iqaditibmef fornula (1) and is
O usable in the nethods of the invention. The

AR 8P B PRS0 S8 P BBy s o

sﬁfoﬁmrﬁﬁlotmeuhaﬂ@tﬂfm;ﬂ Bermy@ﬁnﬁanﬁrgd melo&tdasl@h\oé Btep 4 may be

B RS EAT e SR (OB RO » Br eoniaing agen

Sidédr lngitH, ipBlak belvético@€bng. evi ew of this discl osur e. For
exanpl e, various pyr| m di ne 25 reagents may be used

f d di t
PR RS SR G LT T—

taeteat@fd vhﬂiﬁatn@wmspﬁceme héhhk@aliesyl Wddp and prov1de diamino benz-
I|th|02 wrethoxypyrlmdlne[l\/athsone

oC
zlsmlm dinerh Lhe disminpdaylpyrimidine ina 6?@891%’6‘9(9} f%@.%ﬁ) and is
lﬁ’ééblerfh Nﬁttégsembab Qf‘l‘Ble ltwréhﬁ@n | BheSHRRRAYER BF bt¥p @phsli Beesthieved by

. The resultant ketone can then be ani nat ed
e@tlag spinemethiacsionhbengilpiipaidins gindhe peeseneefggcess amine h

Yl QYikd 41 S soVeACGRANARRSE W th the invention.
500515065350 P (§]EF§2085/ 502020 - 46 Scheme B beI ow

i Ilustrates another synthetic procedure usabl e
Nrmseus vapiationsion the Aovsaueredutstare ppssillaand )*ﬂlla&slcs%st themselves to

tﬂﬁ?er s‘fdlféd)ﬁl bi%e dbt ulyoﬂ &webﬁqﬁﬁs dﬁZlo?ﬁl‘é F8r éfa?nﬂlé’ qfaﬁgﬁﬁpyrlmldlne

and Re are as defined

mge@it&mame F&fd lmp@cepf lsdetpmmdmp bongyterst-eln such vagiptigy, described
i the experimental examples below, benzaldehyde a may be treated with 5-lithio-2,6-

dimethoxypyrimidine [Mathson et al., JOC 55(10):3410-3412 (1990)] to form a dimethoxy
benzyl pyrimidine alchohol which is subsequently oxidized with MnO,. The resultant
ketone can then be aminated to displace the methoxy groups to yield a diamino benzyl-

pyrimidine in accordance with the invention.
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R3 R5 k R3' R5 NaH, RCA R6 CH3l R4 1 RM Rl Step 3

RO NH2 R21 OCNR2Z ORI R5 R6 O\ Rd‘" HR3 R4 R5 R6
WORNRIFBSN R4 n Re. 0 2 RO 5 SCHEME B | n st eRpCI/ERF005/002020

Schene B, an OG-alkylation is cgfried out by reaction

of phenol wth a halo- acetonitrile such as

Scﬁ&ﬁ@@ﬂieﬂﬂv flfubtrftekandtRerdlh Bt E%’%thr@ tu@ﬁﬂe t% §¥dific com-
are el ther CornTer

sub grt ed dﬂ; nol s .
We Whespareid By is NRM de@dA}B qre yidingen, and R,
R2nR-°c, mé, HSCRd,faQH Ri%fe dslefih&PhdreintOr exanple, the
substituted benzal dehydes a of Schene A 10 above may
be conyerted to the correspondlng phenols | via
BaeyeR Villiger OXI dat| off using peracid such as
L eRY Oexp®li men exagpl es
step 1 may be ebfected in
S&nce of x M | dRYASE URter polnan, am«&.isc &4l vent
condi R'tijons. I'n step 2, R4 icyano enol et hem conpound n
IS forrreé by treatnment of cyano ether 1 with a 15
strong base such as sodi um hydride, followed by
i ntroduction of ester mto form an enoI ate, that in

turngts al kyI at ed by s@glgli tion o [ tha 52 or ot her
h ciihi s—step—nmy bR? \ ynder
b c sol vent q@'ndl tions ste yano enol

ted Nd_t Hl_guani a&’rie Nm"k*he
geatler Nibo| ar aer)tl C condlt ons,

yi el d di am nopyrl m di nee(Vl). The di am nopyri m di ne

20 (M) is a conmpound of formula (1) usable in the

SoetiMESB of the invention. As in the case of Schene A

di scussed above, nunerous variations on the procedure
appar ent

of sible and will be readil
1§ ep DX SCaER B Srillobabionis corried oL isneion alabebelveih a halo-
adibiftile SRcHAs ibdsace IRl 10 Waﬂ%rdd:‘gﬁm S8ePlY Nuth&ol€ substituted

usi ng, reductive am nati on WO 2005/ 095359

phermlEpre ethaygoumnercially available jos maydiepirepased bintechriquesertll known
it ﬂle aFlt f'b? duGe saél B2 %r B§ar¥1 Ct.rhkz Qﬁ]@tf‘tlgfeg Beﬁﬁlc%ﬁg&{sqq}?galeme A

forml a ano procedur e usa
alm\@pm)abq eaverted Weths gwjr@@pndmgwdmmls ivis B@h}(ﬂ\nV illiger oxidation using
I I @) ef ined
pHERG Rl MOPBR, & Mbeerdied il el BBl BR, 18 itation
obstep braytbesfieeted imidie pt%emtdf@pid bdse andeﬂ;aﬂdrapr@cssolvent condi-
tlg’{;g s synthetic procedure is reported by Manchand et
Org. Chem 57:3531-3535 (1992). RR R~ NHZ R2

CHOStéleZ\ 0,CH3 Step R2 L N
In step 2, a cyano enol ether compound n is formed by treatment of cyano ether ] with a

strong base such as sodium hydride, followed by introduction of ester m to form an enol-
ate, that in turn is alkylated by addition of iodomethane or other alkyl halide. This step

may be carried out under polar aprotic solvent conditions.

In step 3 cyano enol ether n is reacted with guanidine compound o in the presence of base,
under polar aprotic conditions, to yield diaminopyrimidine (VI). The diaminopyrimidine

(VI) is a compound of formula (I) usable in the methods of the invention.

As in the case of Scheme A discussed above, numerous variations on the procedure of
Scheme B are possible and will be readily apparent to those skilled in the art. For example,

selective amination of the -NH, group of diamino pyrimidine p, using reductive amination



R3R5 "CNR30. 31 / RBCNHNNHR3 1 451 N-NH2 R4
MeONa R4 g RN Rr SCHEME C In the procedure of

w®eivenes3®) benzal dehyde a is treated with acr yPOHEP2005/€02020
in the presence 10 of sodium pethoxide in step 1 to
afford a phenyl net hoxynet hyl‘48i nnanmonitrile com

pound whi ¢ urn IS reagct uani di ne
i terhiligugsTapebe e it Miiodps B gacpancliohii dn dEeordance with
f%hlﬁ'l([j) neris a conpound of fornula (1) in which Xis
Yis -NH2 and R6, R and R$ are hydrogen The

ure of . Sche is ef ect ar _use
gﬁagw&%@rsuraﬁﬁvrﬁr bireEtpel e st DectsRipkhd; s shown in
&Hahle G; WhbrelhRY, RERE, Rt stehtge hudefined hedeirt. )Scheme Cappiesents the

and met hoxynet hy| cinna: gonitrile functi
5 Vel GBIk P PR S R B, BRbapisgils This synthetic

ﬁrBEJ&@é‘fétréﬁﬁitedlﬁManch@ﬁd B alap Grg. ClsanrsopB1-6633 G1992).
kyl group, reduces the yield of step 1 nomnally to
zero Tabl e 2 bel ow summarizes the rel ative yields

provﬁded by Sebene ¢ f r various.. bepzal deh de R’
R r‘i“aR_&_‘%_gY ehd

HRateri al sR

(0]
“H -OMVE -H 67% n H - OVEHA )\
R - Rsorve/gvé' RA 3%% R4 -Et -H 6%3%%“'0\% rhas’% Y

-1 sopf opy!2 - HisaBsE - -1 o wo 2805/ 095359
PCT/ EP2005/ 002020 -48 Specific details for producing

%%EQS of the invention are described in the

g section bel ow. The conmpounds of the

invention are usable for the treatnent of a w de range

Iafthe pnictd)urewf dem;p Gliteezdddiyde aisdiaatednuithraylahiitledathe presence

0 B BT BB EEAR S SRR ot o
p(nﬁﬂrg iwhédicia tanmidrdacedwituganating mdtﬁpeb'totyhddi ther diaminopyrimidine

acl, t freguency of m cturjitio Ll t _
t %ggng oyasiith compgaaé Pf folwlgg r(})elggfﬁ}léll{]g?{] CIE) ?efs NH, and
B eShad R&aﬂawefdge@phy (BPH), prostatitis, detrusor
hyperreerX|a urinary frequency, nocturia urinary

gen cti der, eI v, h [
F%/clqr %?‘SQIF §1P F*:fa Ve 6% ¢ gltllﬁg)e n%/azc;e% 51 whibly groups R’
15 dl$5t ak @ﬂym bich thjtghée ﬁldehychrfdndtdinahﬂym step ) amfkiaathb&ymethyl cinna-

hyper, sitivjty, and other.s te

A e

Expsor’ed ah @so})tcz}ﬂ' 1 6 latdek ylkﬁbgraﬂ@hgdiﬁ:bszﬁlely[eld bstep 1 nomlnally to
seases and condi,ti ons.

e e 1 e LA OB SRS o

benzaldehyde starting materials.

NH,

20 Table2
R R* R’ R* R’ Yield %
1 H -H -OMe -OMe -H 67%
2 -OMe -H -OMe -OMe -H 37%
3 -CH3 -H -OMe -OMe -H 34%
4 -Et -H -OMe -OMe -H 18%
5 -Isopropyl | -H -OMe -OMe -H <1%
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but not limted to, inflammtory pain, surgical pain,
vi sceral pain, dental pain, prenen- strual pain,

w@enwsngd3spai n, pain due to burns, mgrai ne or BPCT/BPBN5/002020

headaches, nerve injury, 15 nﬁgrltis, neur al gi as,
poi soning, ischemc injury, erstitial cystitis,

SSRRESAn B BB i B Pl i e rampe

sédtietbelos and sports injuries), and pain aSSOC|ated
mﬁth functional bowel disorders such as irritable

| ud i .
TS AOBEPH PO RSP ATTE Brarr st RO TR K E R genito-
uﬁh@fy&ﬁkease%y&mtlltmm and deordepglindutling urmmyera,ct discaseitatepassociated

JSoner s
WS G e e ol epgpeics Ronditiops e g educed
bladdet supacivy, froquency efusictaritiorp hﬁg&lﬂnc(}%ﬂemalstryss incontinence, bladder

hgﬁ%?%cggllpg Bglsirgnré Ig?qrstatlic n#épgrgﬁto&)gg ﬁ#tﬁ),&%ga %tﬁtls ﬁf:t?!?%%g Hlferreﬂema,
u@i(ﬁ AROafiRnof, nblit&nlfa Pitﬁm'): Grgeidyl, bvhﬁcm&lblﬁddst,epehmt liypemensitivity,
ec- tive amou

usBE b oS P g mnak e e isrvaRngsBis phf idiaphatic bladder

l'l?pé'fkélﬁitlvn?&ﬂdi dthértsy@ptormidadl & casagiwe baddeas are
ypically 1-500 ng daily, preferably 1-100 ng daily,

nd nost e rabl 1 30 ndi n
ﬁ;@mpagn @{tﬁ? glvg e{gﬁeége?e@ éﬁd{j @Eﬁg z%r% egLéglgpm the treatment
of BisbRed z{rﬁbctdﬁdltldnb &ss@d@ted mdth pdin fione a lnddd \tdmetyf oftchases, 1nc1ud1ng,

subj ct, tenc ound us the ou
AhBOT T e SRRSO R L PR r Be P o oAt remen-
sWhalGhaid, Rentrad @aindpsih idat k@buis, Migreitieed cluated heddaches, nerve injury,

rences and experience .of the ractitioner.
HEICEE W e N
stticRAbhagrislusfectbs 9g§tetﬁadmﬂlttic ipurad (@ cluding foattures madigports inj urles)
In.rellance

experi ment at on
sk Rl A BnsrieB oL dgordehy R A SRR hopyel syngrome.
ascertain a therapeutically effective anount of the
TS@'}Mﬁdﬁ \1/1\%{1%%% hal’gﬁa‘téﬁﬁﬁalcl_:rcjmpgdlo%@ﬂ/m domtiprésingg atdeast one compound of
i sease PCT/ EP2005/ 002020 -49
mm &VCBPOIP,HE ap ﬁ%‘gﬁgfl@ﬂs%ﬁr B%Cegaﬁ_f)lf.ﬁl%q é?,cga'll %uxture of isomers

o? B%Hﬁﬁ?ﬂéﬁh@aﬂ af@ptableahlt 0f solivate tl@értidﬁ, ﬁ!geﬂi&ﬁs;ﬁh&tllehsi foine pharma-
or ora

udi n uc nd su
caatically achmag]gcarnebgﬂnﬁﬁwé}pya 1:] erap&ﬁgb gx?)cym' Blr'osﬂ?xy]?actlc ingredi-
ehisncl udi ng i ntranuscul ar, |ntraarter|al i ntrathecal,
sub- cut aneous and intravenous) adn1n|strat|on or in a

formsuitable fo nistra b hal. at i,on or
S B B ERoh e e TR 8 fcay e
tiv§ 2BRNAE BY Ay GHthE adéspted nibdes of adiingdttatidai fbyagtasalyst serve similar

u@ﬂl 1lgqn$ﬁr&pt\é\€ et%ir(])ga::gg ?gg\l%g%%g{gﬁgﬁ@ agmﬁg& pa&eﬁ%éydle%(? mg daily,

ahBYi58M pRAFerablP AS0NRE dud He}%’iﬁlnﬁg updi ﬁuﬁl@ﬂ)tﬁ ifidtoms ahchad-the severity
juvants, carriers, or d| t

, | d
Of Sheflisnsc e fisaioes e AES BRHAEGRILR O e JHH e PoleRcy of the

cgﬁ‘x?%@iﬁé uselh ﬁmﬁh@fe%ﬁ%ﬁtﬂl ﬁﬂbdﬁﬁ{m&idﬂ gisindiRatiotowards which the
a fornms, may_ be com prised of ,conventio

adﬁ‘glﬁléfdﬁltém i dirfcigh 4o g Bretarensed pad F}fnﬁ’i?mwf{}ﬁe Bpedical practitioner
i ogmub&%lo&dlﬁmlskﬂmtthé/ﬁt 69&@%@@&@1@5%@%1%@@1@ without
an

e N ataoSade, fqrms, My contal T(namr}ledggllrtlc?&e%lsdosure of this

Application, to ascertain a therapeutically effective amount of the compounds of the

uaflfie experimentation and in reliance upon personal

present invention for a given disease.
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tive anount of the active ingredient conmensurate with
the intended daily dosage range to be enployed. The

w@b@soeseut i cal conpositions maybe enpl oyed asPGDEPIIS5/002020

such as tablets 15 or filled cagpsul es, sem solids,
powder s, sustained rel ease for Tations, or liquids

gr%répﬁfslgﬁo thgtgtllyl%gtidl} {Ssllléll)sr c? L0 ereg {)ﬁar?ﬁ%éuftlcall forr?g.'latlons in-
csu&mgshbsersuﬁﬂalé for olrad(ﬁtﬁludn‘Ig hmgal Iaaﬂ sdd-hnguaﬂ;); ra;tal,masaloﬂt)plcal
the formaqgf steri

PP SFETeor PP AT LT RO EBHEa oo BT R epthecal. sub-
&ﬁthlﬁdc@fs ami ﬁxftrzﬁzehd)us@ adﬂﬁgﬁﬁrattdmemtm ) fqrmmmﬁb]h foadinyinistration by in-

]gag%;ilcté} or 1é1rs Y eoprafeFlrafo ndr ed{ é%ﬂ%églfln‘tf?té%‘g{%%g%r%@ oral using a

éHiiv%ni@ﬁS agdly cfo@ig‘éﬁ‘eglﬂ:i&ﬁ whivipauibdadpistetihecdrding s iterdegeee of afflic-
be formulated in a wide variety of oral adm nistra-

910 dosage forns. The pharmaceutical conpositions and
dosage forns may conprise a conpound or conpounds of
ARBmipoRad Rk compenidswf tiey inphrionp togethiec with y)na oc apraldryentional ad-

| t th f th
R e 0 B S PR B i Hbmm il sqmpositions
&Rl bkt dosages)] WHe. phSﬂhadﬂ:uﬁCHi ﬂﬁ)lﬂpﬁsﬁﬁmlﬁiarﬂnﬁuﬂ dvshgedforms may be com-

t abl e
rg,%ggrglscpgyei%ggnaldﬂay é]iegfﬁél? g(?rgvieg %Rﬂ?Pégte 01)3? glgploa without additional
£RIVE cOMpBaNds [iripdés, aml ﬁe&hﬁtt&io@zfgéé(irm%hﬁkbﬂmn aal switable effec-

&%péqrﬁégpﬁclgf%ﬁga&zggﬂﬁ&? ggt'&ﬁ&w%%&%?%valzﬁ bw n enéec[ édlly dosage range to
B &aployad.| Vesphdralt&itical c&trﬁio@@bﬁi g bagmplﬁed ay sohitls, such as tablets

eng psulatlng mat.eri al r.rier
apgpl Ies Seanipplidsy gpvme&%’a g ﬁ%ﬂé&@ ifagions, pr liagjdgsuch as
%’Mlu%t{ibr%shﬁisinéﬁkﬁiﬂé Shuldioms, dedra ot fillel cpsleyfenbral hﬁ: or 1n the form of
a ets

he active co nent general | s m.xed
RO G e PTG RATBESE Y 1R g S AE I ieftable solu-
o ﬁg b@reﬁfegﬂ Q{?_%] ' M}&Vl\gd’tﬂ)nﬁ Qﬂigt@?ﬁ al::dmt bhe( I)Sﬂlﬂlﬁg@arﬁmﬁ active ingre-
size desire e powders an a er
Gt o et Bifedlo sk 01 (2 o onipspre) kT Theris. e table, are
R‘%Bﬁﬁﬁgl Qﬁnatﬂf@re@%séﬂ/t@tlmp&md e fowint.abl e carriers

I ncl ude but are not Ilimted to magnesi um car bonat e,

’Hnggggqeqsqiqgurgétog ﬁy:ra’t ﬁent%gl: Igﬂ e I‘Lp}lkléfgﬁltﬂ?ﬁsvﬁde er?etty of oral administra-
154 B¥dase fdriHsOThe Qﬁlhdt%t@@[ M%05/$n€| a(hﬁ'dobdg@if&msﬁmhy)&ibmpnse a

mel t ng WO 2005/ PCT/ EP2 002020
eBRPRAUIKL @1 @mpoitngs pagle Iprgsgnt ImKention 9 p f;g%pgfa;f@ﬁccquable salts

et &T Q@&etaewewmisiﬁlehh erHeCprma&e@futmy &Eepttzhﬂe éetibenay be either
conmpound Wi th encapsul atjng, nateri al rr
solihardiquigl. Sobid derm Brepapatign? inrludcpodery i @&mﬁlﬁeﬁwsu‘e& cachets,
%H??Bﬁ%méﬁﬁ drlaQiperable ??arn%les | & sOHd Eﬁ‘r‘i&g ﬁﬁy IB}P! ofle 6ﬂﬁfok@§ubstances

ch 1S in associafion with it. cachets

Si
Wh@hlf@%’mt a diluents ﬂ@/@grlngggqrgf,§0 "gt}%fér Igbriepnts, suspending
{g@ﬂ&ui)ﬁaers ﬂeke?vatﬁz@& Qﬁﬂ& dlﬁ@t‘é olafiZ 8 BEaSs, EFPXn E‘S‘caﬁﬁllﬁﬁig Material. In

orns sulta for ora amnlstratlon

i
powderh|the mrlerogealeraﬂa i arfiasly dividsd splid whish it 3 m%tarefwmhe finely
BYRRA" @ﬁ\}e%ﬁlﬂdﬁ%hy dhRSbletsHE §&tﬁf‘3%on§p365b‘1&5gen@ﬂall‘}(is rn'fhxed with the

agueous sol ut'i ons, aqueous suspensjons, or solid form

cplrrlapahaa(m&thg necassare hingding capaciiyde guitablaproperinms pag compacted in the

% rrg% Ly 519eeéé§fr d u'?ﬁe % éiéégéﬁcfltagfért @fe?ﬂﬁ‘;‘ @Jdtﬁﬁ%om about one (1) to
Si ons nay ared 1 n solutions, g.

émmewsmpyr(%@)yp@ﬂ@t gf theartivntompaymsl. oﬁultnlﬂy car@lebsdﬁfladﬁbut are not

l}er%ln}ricook ) tha é’gesﬁ‘:gr? Qﬁrﬁonfteﬂg q%n%giggh @SarheClaldiubar, IR EYe ! SHtin, dextrin,

or acac
starch, gelatine, tragacanth, methylcellulose, sodium carboxymethylcellulose, a low melting
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sol utions can be prepared by dissolving the active
conponent in water and adding suitable colorants,

WO b@go9s59 st abi | i zers, and thickeni ng agents. PCUEP285/002020
suspensi ons can be prepared mg di spersing the finely
di vi ded active conponent in W gér wi th viscous
materi a such

n ral Qr synthetic _gu res' S
i e bishen ke se Th7 EEmOBIHEADT P fIREL 1S M{HdR fhe formu-
1AL the hitivk RemPosib ik dhapsalainy siatelSal asd:aftmrnprowdlng a capsule

BN BRaSNE AR o ER PR E - 5o s B cpiier which

i6 ﬁ{@?ﬁ%foin Vﬁﬂidl'f) r sigfifarl ?, dablpetoarsd losdnggs dre imdlsdedb (abketss powders,
artificlLa napural sweelener | sper.sant .. .
capiseePilrsahet 1 197Tess gy B e oL FFRRF TP RiTREoral gministration.

conpounds of the invention may be fornul ated for

OeERralsahitatifon bl hdhimtardi@dndncludeliquiad forn) prpamations including
e bol us i njection or(gontlnuous i nfusi on

- .. and,. .
rient eiroph el *5oE BT HRY AU B PO T G4t repara
#sWHiEBare $itehded 6 by ﬂ@nﬂeﬂt@a shexly béfolmumibﬂllquﬂbﬁ)em preparations.

containers, wth reservat i ve,

E‘@H%Wﬁ magbe Pfﬁwl’eng &0 H@ﬂ » €8 hL 2gHeols, BB)EPIXEPS Iggfcol s8}ul510ns or may
{on@hs ernilsifPivy hgdn®) €.gl, Budl ds}lec@lﬂnr@@b&fbﬂuﬁ nvcﬁiﬁd]:da&s or ecagla Aqueous

solutions, in aqu | yet hyl ene
S ot Y b A AR b8t BARER Sallg bl
é(ﬂ"@aﬁ‘és ﬂiavbfkcith{gﬁzegs's aRd ﬂﬂyﬁeﬁﬁ% et thu@cﬁis)seitﬁlmbmnﬂan be prepared

col vegeta oliy

Didieseiing hicing ﬁh‘égec{e%ﬁ"@? eSlobonent VoRyT Vipdiays majegal such as

ﬁ@Mranf@yﬁ'tHétlf: ?ﬁx‘ﬁk‘ |lr8difd, YncligREIGlosel6bdiath firbsmvéthgcellulose, and
fying or suspendin stabi.l i.zi,n
@hdll WIP]@TW l'tgg?@ﬁ{l@ gahl(f g t)}onstlﬂglugg ?(?lwéons, suspen-

&gslf s @rﬂﬁlsﬂiﬁy ah& rﬁz& cBﬁi’)ﬁ’@ lin E@dlﬁbn el deeve an@x&m ilorants,
I solatlon of steril ol'id or bﬁslyo philization, f

om .
Siors Honliran boersiartificAbmdBrgRL RSl opersate Apickeners, solubi-
Mﬁﬁ%@%ﬁﬁ ﬁughehﬁgerlle 30 pyrogen-free water. The

S

of the invention may be fornul ated for

topical admnistration to t t
'Eheempqyfndp of thg irventien may bey Q%lgat@aﬁgq paggﬂtgﬁ? acll']mmlara%ion (e.g., by

9&1 JiGEY.S baRd 1n;€ch%ﬁ'5§ cBRifnudts Infusibf) 490 Ay b Pﬁes\t\m&& iratnit dose
ueous or olly base with the addit,ion, of suit

fomindk empeylesiug-Gileduiringay smgk Melame ig s%ordﬁgmglg Sose containers
e Ia?&&f% e Rdd PILERNSosRon8 imhay thiRSRicR %@Ms%hﬂenblﬁns, solu-

genera 0 containing one or nore enuIS|f g
osemg]s199$ ini oilyroy agyeans yehigles 208 lndensia aque us polyethylene

gg?dr% Fg)ga %%9? Br no§§qﬁu@b§§’&&ﬁé£ HiR@RAL é’()lve%mid@ include

or col oring ﬁ ﬁ
Mlﬂhaglvmispol)@th Westsiglycpb vegethleeils (anioHyeeapnd ipjpgiable organic

ésl?e%s gela%g %nh%%ﬂ%ﬂlﬁlﬁ Mdl%%ag’éﬁﬁs‘ svi€h 8gpRbé&ving, wetting,

sucrose_and acacja of
emalgd)uag\ Dhsuquslmg, B@bll@@mﬂdélrﬁ]gspﬁﬁéi%\%ﬂeptﬁedtemam’dy’ the active

&g;ged‘iee%lt Gy be'h g@wﬂé}%ntm gﬁﬁﬁn&yﬁﬁaﬁﬁtl@%bﬁhbﬁ of seeflle sohd or by lyo-

cerine’or sucrose and acacl a; s
phthtxomfngntscbietlqurwenstttgti@mb@fﬁte sq Vaﬂsmltlﬁblee"e ] ’Fva sterile,
carrle conpounds of the invention maybe

POPRUY Feggﬁor adm ni stration as supp03|tor|es A | ow
melting wax, such as a m xture of fatty acid

‘Ghy cempalasls of the dnxsatipn mayrbeifermulated fapfopical administrasion to the

gliﬁit:lér\fn%s gsodmtﬁﬁ]e l:xleﬁmg lop RET0REbr20 TRGARRIHSR PatcB: Ointntits and
creams may, e.g., be formulated with an aqueous or oily base with the addition of suitable
thickening and/or gelling agents. Lotions may be formulated with an aqueous or oily base

and will in general also containing one or more emulsifying agents, stabilizing agents,
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honobgeneous m xture is then poured into conveni ent
sized nolds, allowed to cool, and to 10 solidify. The

w@oopos3ss of the invention nmay be formnul at ed POY/EP2005/002020

vagi nal adm nistration. Pessaries, tanpons, creans,

gel s, pastes, foanms or sprays” %htaining in addition

0 the active ingte- dient,.such carriers as.are kn .

difparnBe 3Ftty SHpETIRE P L e RSy P TR BRI o otmulations

ﬁﬁ?ébkqof fpioal atreilistation &s te Iﬁ@iithﬁhdﬁdeflb'zegiges c'BIm‘:prlising active agents

sol ytions or sus- 15 pensjons are a e Lrectly.to .
RE bGP E SRR AT AgRuhS Besfles Soimpsigd the active

WpgRidier261 an fepreliab©sueh as pélatine ahideylfcerinelbnducuss andycabi@; and mouth-

provi ded i.n a single or .multidose I rm.ln. the latter

Faches epmaritip B ar Y ingiegient 1 3 PRibl AP @ e eved by

the patient adm nistering an appropriate,

Phéestahpomdiad thedhvikionafmiyise oahulatedfopadminigpation ansupipositories.

e case of a spray, .this b chi.eved e. q. .

oW, meliing wax, st "4 nat[x&qﬁe of ﬁgtg'gﬁﬁg\?)’%{}ﬁﬁor fgC(%ﬁ)él?l%r is first melted
HRIMe Wt e mpdnent i dBpeisehhomyfmedbaslynelgabedtifring. The molten
aer osol admi. ni st.ration, rticul ar- | éo ngdl d | and
horpgenso Bt ittt then@OlFd 1Bl R Fientazsd gpolds, llowed to cool, and to
@fidifpl stration. The conpound w il generally have a
smal [ particle size e.g. of the order of five (5)

Céﬂompé@?r{gﬁloﬁa%ﬁgvsq%ﬂﬁngyﬁgei fﬂtglng ed tjglZ gggﬁrri% a(?n%inistration. Pessaries,
1AhfJoRB] ctedrhe) Bels, Pasteq €ddnyLor sprayg cesthidivg insidditiowitd etk ddbive ingre-
‘g presgurized pack with g suitgble rogellant such as

eRHUSR SFTTEEYS ai@“@é?‘b’é‘ﬁ £ &g De gpyyopriate.
di chl orodi f | uor onet hane, trichl orofl uoronet hane, or

T’B@Jﬂb‘j&c@t@h%@m&s Inwey beefohratiateddor sasabaimidisestiore: Dlie solutions or sus-
other suita '

I as. .The aer.osal conveniently al so

RRgHIORs ArearRlird ditvclito rppsaleanioghy shrientional e g with a drop-
PErUgipeRY 0P rR Miedbhvdlatiynemagbeprideddn ¥ eingle or multidose form. In
Alﬂernativ |y the actjve iﬂ redi.ents. may, b rovided. . .
i 12§t G, SZORRE; O BAREEP, thE TRy becpcisyalhy the patignt affginistering an
SPTOPHAE, prédderdilhédvileme @iy sohakm srualpedsiohald theease of a spray,

tarch, s arc&ééﬁ@?erivatives such as
‘i‘ﬁ?’%&%?‘%’ﬁfi mets| Qf P JRECTRERBBIL108 SRFFRHIBI i di ne
(PVP). The powder carrier will forma gel in the
TiRS@mpAMids YHf thﬁzﬂvdh@‘]?ﬂ &ﬁaydmfoﬁ_ﬁhla'tdalrfoﬂlﬁetohﬁ afihhistration, particular-
sented in unit dose forme.g, in sul es .or :
lg&p e gtey tectand igluding Birapatgl sdapinstiatioR s Ths egpmpound will
sefally haee PaMdlEpartialy siee.gdol the 8fdek 6ffivay(5IBaa®nO6r 1888, Such a par-

. nhal er. 005/.095359 PCT/ EP2Q05/ 002020 .-52 \Wen ..
& Flpiapay g\%)pﬁtﬂ}ngfli % Hacaps KD f} A 8- 8P % U RIZ3Hon. The active in-

£O@ehNg prevGdadifd Prévsutdialck @6thar suitable pEspelast such &apéhlorofluoro-
adm ni s ratlog, Hﬂg act|Vﬁh|n [gﬂle t. For exane{%ﬂ
qaglon: s dighlore ugqogéeé ne rp “or@g}?ﬂyé\e, or dichlorotetra-
fgtﬁfra&h@ﬁé? gr EdtbbA @fb&ﬂi_%rdfﬁithé}rs;lﬁh{ﬁﬁ dig ﬂ&ftéléérdﬂbll'fﬁay conveniently also

el ivery de- vices. These_delivery systeps are
GONRIR AR e T e Fete e Dmal Recauialisd hy agetered
VAV QER Bt eld ke WROL iR digHts nfagorm lpré18&1 Wil fBrid of a dry powder, e.g.
treatnment reginmen is crucial. ngo nds Ln
a pawrdal apixelf thecompoupd dy g seigblgpew ?réqw ¢ lartose piageh, starch

deRivatives il a'%(bgﬁﬁi ropYrhEhSILERREIOke and Py ERYIPRYAHIRE (PVP). The
Interest can also’'be Conbihed with_ a penetration
nroeen carier willformazgshin the nasal cavity. The powder composition may be pre-

sglérﬁ'eﬁ‘?lq A |d%§@i%¥ﬁ|e?rf' grp%a%gﬁlgs %trigi%@§6@.§l?§éld’tﬁ% ®8BEBster packs from

Ivery systens inserted sub- )
which the powder may be administered by means of an inhaler.



10

15

20

25

cutaneously into the subdermal |ayer by surgery or
i njection. The subdernmal inplants 10 encapsul ate the

w@eogpos® in a |ipid soluble nenbrane, e.g., SPCI/EP2965/002020

rubber, or a bio- degradable gﬁlyner, e.g., polylactic
aci d. The pharnmaceuti cal preﬁ ations are preferably

in unit. do e.f.orns. .l n_suc ]
\i\lge% aﬁﬂf %)élgmh]ilf)gs it |bte P(ﬁ%})saé%d ‘8‘3{% g}ltehg %oatﬂ%g R&L :}'ﬁ&i f%ﬂ sustained or
@uaolled rdasofdininistativn vEthe actigedngretlient hkpreramplodrgempounds of

orm can _be a packaged prepar.at i .
e L e
a&espP a‘hk&tcbﬁvd.rﬁ Isystein®s, are advantagenus avhﬂ:npuwdmeé ré¢lense phithe compound is

or a oul.e the..unit .dos a

d,(@mné}aﬁer&tggﬁlg 1anc8 ﬁb gg%glep gegrrflgn CI‘L?CI?I cgél)ﬁ‘lpounds
1BQraIn|§&er&i3ﬂJ ﬂélilfel')adyﬁemsl Bi&éfeqﬁéntbmtta@hed foeseskimagizssivagelid support.
form O her sujitap rrrac uti.cal, carr ﬁln% ancre]reeg Azone

?lewmu ibfet b PP BeGoTR A Binec i eiersale
f d%tqiidc?@olﬁptdﬁhia—bﬁa)c Wudtahied reeist deliveyy syatetrisrare iaertted sub-
u i shi

glgtpcgggga%é%aé ﬁy&%&s@u&%%&%ﬁ%i gfllome subdermal implants

é&almllaaé tienghaina lipidgoRbkanpabrmepd.g.t sicqneasblwr, or a bio-
|nvenH§_{H are descr.ibed be] ow. EXAMPLES The foll ow ng

obrReTa g BUHATHAS Y e given to enable those

skllled inthe art to nore clearly understand and to
Phesh drﬁﬁcéd’tﬁaﬂ{r@pe&ﬁﬁoﬂs Aveprefepdbly fﬂ‘lﬂyt dbrage fbrmet Ibsuchdorm, the

25 si dered € SCOo t he i.nventi

PSR OB S WORNAR PRy SOR PR BPEOPERIG e s of theactive
(ﬁﬂ:ﬁlt ‘Phe@it dbsa@fotin can be a packaged preparatlon, the package containing

cgpcgquéwgm %rqp{g@nﬁh ch gg Qz}/clkgteg l%aﬁﬁets, capsu%es, Pnd powders in vials

Nddpddies: Ww @h@’uﬂw dﬁ%h yljorrﬁtchkybé agaiimld,‘itdbkt daelat, &zHiozenge itself,

N cbz il 2‘806 CNHHH
WQ@O‘B?@QBBB@PF’@F/ 68’2@9’ esel‘BBaC 3¢ Gfuti on of

R-(-)-2-am no-1-propanol (0.59 g, 8.0 mml) in 50 nL

Otiker Mﬁab@éj ma@éﬂtkﬂk@ir&r&ﬁ{dﬂmﬁ foxhieti¢s de desclibed in Remington:

nol , pre red a escri t . s

Tea AT rgﬂfwssé&a(%@a@ b b §hatbins Gofh REbgiing Gompany
VAR GRIORERL stGH, Penhshlviaia U Represnitativieiphatmadeutitdl féinadations contain-
chr onat ograp (93:7 ethy| acetate Cﬁ-lg 12) af f or ded

g g qgg;ppyp gl}ff;gesgnblﬁwntlon are descrl elo

N- (2- (R) - hydroxy- I - net hyl - et hyl ) - guani di ne (3.0 g,

BAMmagsa white solid. Step 2:

N (Z2-(R) - Hydroxy-I-nethyl -ethyl)-guanidine cbz 3 IN

'I(‘:}ll_ésfoll\luc;lw1nl;gloprle\§al}lgt?ons ang examplle\:slAal\l"lc_el given to enable those skilled in the art to

more clearly understand and to practice the present invention. They should not be con-
sidered as limiting the scope of the invention, but merely as being illustrative and repre-

sentative thereof.
Preparation 1: N-(2-(R)-Hydroxy-1-methyl-ethyl)-guanidine

Step 1: Bis-benzyloxycarbonyl- N-(2-(R)-Hydroxy-1-methyl-ethyl)-guanidine

~cbz .cbz
~NH, )N.\ . ﬁ /N'k
HO + ~cbz — _cb
s =N M H H



HHH2 To a solution of
bi s- benzyl oxycar bonyl - N- (2- (R) - hydr oxy- | - met hyl - et hyl )

WO gwanddsne in 75 nmL Et OH was added 10% Pd/ C POI/LP20g3/002020
The m xture was stirred under 1 Atnosphere 10 of H2.
After 16 hours the mixture was®¥iltered t hrough a pad
of celite gnd concentrated i

C to give
T4 ign A Brlocy mingurRropeAdl 9 Buh IR ALIR 3 T THIF was added
Ryole daibostaiEin (0 8180 @inol Asfepaed ué ddsciibeel teiBrerbatowicz et al.,
tobednon it a5 (3 SRR 1R etepRe b S ERerttel  vacuo. Puri-
ﬁéfg%%ﬁ‘ Yia fRER Qﬂf&natggi_ﬁﬁh}dq%.@ ethyd acetate/ CH,Cl,) afforded bis-benzyloxycarb-
- Guani di no- pi peri di ne-

scar boxyl, ' hy 1
5 b Gp RIS brap-elaRtine (R 5579 a viRleSotia
( Tetrahydro-thi opyran-4-yl)-guani dine; N

5 $- A9 A0 SR LHRiBRY-2 Zh Bthi=othyl)-Luamitingl - et hyl ]

g-tg%ani §i ﬁg’ ﬁ S(?}i Wdrglxyn%t}%/ll -propyl ) -guanidine 20

N- ( 1- Met hanesul f onyl - pi peri di n-4-yl ) -guani di ne; and

N ,Iqlg/q\qﬁpﬁ | - (2-hydroxy-et hyIdHSprpyI ] -guani di ne.
e’ 1jj 5-

F@a”p . chz, , ——> HQ

B thXy-2- (1- net hyl - 2- phehyINet Wr,) - benzyl ]
-pyrinildi ndd 2, 4- di am ne The synt hdtic procedure used
inthis Exanple is outlined in Schene D Ove N _O1

l i ¢ - nidine in
Bhe kR EP B ER pde st ohin, (10 g5y M ety Peinicin
% ap FOE wps &ldedilgpp RA/ONAGA g0 2he mixtuggwmctirrediynden] Atmosphere
10 W érij[\é%ggl YRR MR DNERE: wdVB1tEME theGlYeh Pp&® ofcefitihd Cofbéntrated in

vacuo to give N-(2-(R)-hydroxy-1-methyl-ethyl)-guanidine (0.44 g, 69%).

Using the appropriate amines with the above procedure, the following guanidine com-
pounds were also prepared:
N-(3-Ethanesulfonyl-1-methyl-propyl)-guanidine;

15 4-Guanidino-piperidine-1-carboxylic acid ethyl ester;
N-(1-Cyclopropyl-ethyl)-guanidine;
N-(Tetrahydro-thiopyran-4-yl)-guanidine;
N-[2-(4-Acetyl-piperazin-1-yl)-1-methyl-ethyl] -guanidine;
N-(1-Hydroxymethyl-propyl)-guanidine

20 N-(1-Methanesulfonyl-piperidin-4-yl)-guanidine; and
N-[3-Hydroxy-1-(2-hydroxy-ethyl)-propyl]-guanidine.

Example 1:  5-[4,5-Dimethoxy-2-( 1-methyl-2-phenyl-ethyl)-benzyl]-pyrimidine-2,4-

diamine

The synthetic procedure used in this Example is outlined in Scheme D.

25



1. nBULIi MnQ2 2. Dinmethoxy- NN pyr mdine | MO N

O MMONOw Owe O Steps ONH2 Step 9 YNH2 ~ N
WQOR0ASMES3SNH3 MeO | | N~NH MO/ N NH2 Owve 2 OhET/EP2005/002020

Schene D5 Step 1. 2-

[ 4, 5- Di met hoxy- 2- ( 1- met hyl - 2-pfényl - et hyl ) - phenyl |

-4, 4-di net hyl -4, 5-di - hydro-oxazol e The

4, 4- di net 2-(2,4,5-tri metthoxy- phenyl) - 4, 5-gli i

xazol e used pn this step was. _prepared accordhg to

t he procedure reported 4y I\/leyrs et a 5J O g (IChem

43tep372- 1379 1978) ¥ a rapid SUSpEnsi on
of—TEGNEST um It urdy 4gs 2 g i n3Q-840
Wbm@d%hﬁ@hyd rai (TH vvas 3 , 2- di br onodt hgne
(0.10 e portion. Mo Dyono- 1- phenyl MEBpa

(10. 86 9,854.0'1,,emml) was addedost a rate that ~ OMe
mai ntai ned the internal tenperature at 40C. After 2.5
hours the cl oudy suspension was transferred via

canula to a spfsion of

4, 4- di et hyl - "QJ' 4,5-tri met hoxy- phe -4, 5-di hydro-o
xazole (10.013 g, 36.4 mml)_in 50 nj THE After 18

hout8°t e sol ut 6190bmel t o 1 apd 15 era;:hemeby t he
sl pwsuaddi ti on of | 10% NHACL. 58@®,nl H20 ed and
t he ombbelyUr € xtr|actNed with ethyl § 7, Yashed
Wi t RRSE apdoWaghed v ’f’lhohél ne. ThgotOw “>ome

organi cs were drggd over Na2SO4, filtereq
concentrated in vacuo to give a crude. solid.
Purifications via flash chromatography (4:1
hexane/ et h acetate) afforded 2-[4/5xdi neth WO
2005/ 0953 CT/ EP2005/ 002020 -55
oxy- 2- (1- neffyl - 2- phenyl - et hyl ) - phenyl | - 4, 4- di net hyl -
, 5-di hydr o- axa °|elﬂf a clear viscousyoil (THB33 g,

41%tep88tep 2.7 29 2 Step 9 §

[ 75-Difret hox et hyl L%mpﬁenyl ) -Phetyl ]

-3, Wea-tri e i - hydro- oxgget ™ i odinden, To a
sol uti on™ N NH,

2-[4,5-di rretfﬂ”@y 2- (1- net hyl - 2- phenyl - ethyI) phenyl ] -4
, 4-di net hyl - 4, 5- di hydro-oxazole (7.515 g, 21.3 mmol)
'5&35&,191_ NC2CH3 was added i odonet hane (2.65 nL, 42.5
mmol ). The soI uti on was vvar med to 110C. After 3 hours

L TR e T e
hydro-oxazole
The 4,4-dimethyl-2-(2,4,5-trimethoxy-phenyl)-4,5-dihydro-oxazole used in this step was
prepared according to the procedure reported by Meyers et al., ] Org Chem 43:1372-1379
(1978). To a rapidly stirring suspension of magnesium turnings (1.32 g, 54.5 mol) and in
35 mL tetrahydrofuran (THF) was added 1,2-dibromoethane (0.10 mL) in one portion. 2-
bromo-1-phenylpropane (10.86 g, 54.5 mmol) was added at a rate that maintained the
internal temperature at 40°C. After 2.5 hours the cloudy suspension was transferred via
canula to a solution of 4,4-dimethyl-2-(2,4,5-trimethoxy-phenyl)-4,5-dihydro-oxazole
(10.013 g, 36.4 mmol) in 50 mL THE. After 18 hours the solution cooled to 0°C and
quenched by the slow addition of 10% NH,Cl. 500 mL H,O was added and the mixture
was extracted with ethyl acetate, washed with H,O, and washed with brine. The combined
organics were dried over Na,SOy, filtered and concentrated in vacuo to give a crude solid.

Purifications via flash chromatography (4:1 hexane/ethyl acetate) afforded 2-[4,5-dimeth-
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phenyl] -3,4,4-trinethyl-4,5-di hydro-oxazol i um i odi de
(10.108 g) as an orange solid. 10 Step 3.

W@ 2®5003384 hoxy- 2- (1- et hyl - 2- phenyl - et hyl ) - beneCI/EPBO$/6)2020

met hyl ester To a solution of 2- [4,5-dinethoxy-2- (1
-met hyl - 2- phenyl - et hyl ) - phenyﬂ -3, 4, 4-tri met hyl -

0@2521"@' %?}F?'Zﬁcﬂ)ile%g]s tg% eay 5 13%&)& 4251 ath}’dgbo soless a clear

ViSO oil 833591 6).0n was war msd to reflux. After 16
hours the sol utlon was cooled to OC and acidified to

T A ST e L O S S Bt .-

vvashqg,dwbiohai@[mﬁﬁod{aee conbl ned organics were dried

over Na2SO4a fi Iter con e t .

']gﬂ gsolution gips| A; 8(1g§‘e %)'(ﬂ%FPg et@;fly Pﬁf%yl a‘g‘4 dhmethyl -4,5-

ﬁy&%%&zole(ﬁ@wmm m%b‘?gc:hﬁ QhNNd)zﬂﬂgavaﬁ}agdad’ledmhﬁthﬁne (2.65
enzene ri i azemet

b, 433 6T sl aproermediao THRL (er ST GESGRAAS was

c%gleﬂlaﬂkltc@ﬁcetnﬂﬁteﬂ(ih Whétow@de X pnSaivthethbeg 2+ (1-methylo2-phenyl-ethyl)-

p&)@pﬂ&)ﬁy/{,@tlpmeyzw ﬁyﬁrdlby‘ﬁ‘lﬁ’e?ﬁi‘lzcﬂé‘frﬁ)}‘?‘i‘dﬁ QQZ]&Sé;) As.an orange solid.
met hyl ester as an oil (2.886 g). Step 4.
dtép 5- 4 Mikdeehoxy 2- (1L niveyhyp Lpl?enpheuhyl)-‘tﬁ:hb()it heif meslyy] fester

Tl G S S
o%xﬁzl)hﬁﬁ‘lt 16&11&&(5!132 gylo - £inyd]) irhENmbintethandl was added 4 M

t h ester in
N oS 8- ook rLmebelped e A 16 peps he
s%lﬁloﬁ%svéﬁblgﬁgo 0‘?%2151 ifadlﬁéﬂ tepHE 5w]|cil<hL5t8ﬁcéd11ﬁtdﬁ HCUr'Ehe mixture
was quencne e Sl ow. 0]
WRoenERred Wbt aszqt%téfW%SQEfg ti? R4 74 W@*hgé PRt 3’?‘8 gombined
&Eﬁn@ x?él%[d?ig&\@%rfNizS@ I Stk Qﬂﬂébélgelﬁﬁdied ﬁ{ vaced Itd givedictude acid
ncentrated I n vacuo S a urr
S Ao of b eHATIS g8 pane g e seiaprg of 0 miL.
B%%}Fedcmw fOr}np Mé@ﬁ-l Thign &RYIRIyIEEz oM R4S, 30AL2.0M BlChexanes) was

over A, filtered and concent rated i n vacuo di
agided depn:waﬁ@eAétﬂ 30 migytes thespltiop;was crreRtraifddn ’o‘EFuO o give 4,5-di-

rﬁ%gg% ?ﬁ@%{rﬁg X ZJﬂﬁéﬁ‘ﬂeétﬁﬂF%Enﬁﬁ@ié& fetldfl £REARAN oil (2.886 g).
glg}é.l [25 J) lg?nqztlh]oxyr[gt(qarrr]lgtlhyﬁ p%egyl?e%{lylg) iplhelgy 26%ha%ol 48%

ﬂns%b@t}"m'ﬁﬂﬁﬂm% %ld@@tiw 12 MMrlefﬁc)hyds)adaawoad sﬂmmcﬂxeom 5-di-

A sol Ution of ri |n|umchlorochr mat_e

Imqtbp;cy-ﬁr{ 1amethyl- W)-bepraigacid meghyl ester (52 888’ g, g 2 mmol) in
r&ﬂl ‘?‘{!ﬁth NO¥- Svek 10 'ﬁ?ﬁlh Yihe 2niRABEWas EIHWAd)toEﬁ?ﬂ#'l]}rdiﬁlwarmed to

, 3.88 WD 2005/ 09533%8PCT/ @005/
RBeAfmnl ;hpnrs5h©mmu(w@ quepghe o"}SF QO Al saturated
}%Lc{hgftl@%salto A;% BFar%&% S&ﬁ'll{g foy56 ?mn[m:@ thé%ﬁ&ﬂe@va%&ered through a pad

iltered throu h cellte and
Qf@nhteland &owntrnteda@ yecuco Hz) was %Fldé’ dardkheslagr wgs extracted with ethyl

% Q{altef Y EE) fahamsﬁw WARbAYE 2PHY cdflbihed organics were dried over

exaﬁ acet at e gave
3,500, ﬁi@r&'céwi@ngqptmggm i1 vazup ke giye 2 srudgloil. Fawifisptinayig fash chro-

rE1 fogé"a%lhgé?{ Eﬁe@an%fe{l?yl %!:&ﬁtr a@oﬂ'eh 14, §Ide?1?1ﬁ€1|o)xy-§ (elnryleﬁhyl -2-phenyl-

en
et]@)ﬂ)-phdlyﬁbmd)aywbgﬂa ¢1¢2d|q111-( 15’-55 12 4%@1 hanol

Step 5. 4,5-Dimethoxy-2-(1-methyl-2-phenyl-ethyl)-benzaldehyde
A solution of pyridinium chlorochromate (1.253 g, 5.8 mmol) in 40 mL CHzCl; was cooled
to 0°C. [4,5-Dimethoxy-2-(1-methyl-2-phenyl-ethyl)-phenyl]-methanol (1.110 g, 3.88
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Freshly distilled 2,2,6,6-tetranethyl piperidine (0.85
m., 5.0 mpl) was dissolved in 20 nL THE and cool ed

W@ 0085389 Butyl [ithium (2.0 nmL, 2.5 Min hexaneS)/ErmS5/002020

added drop-wise 10 over 5 m nég es and the m xture was
allowed to stir for 30 m nutes”and then cooled to

B R PR b SoF i BT . e
lmzetuter waﬁsdlhxtcénh ZﬁDalllaEtiOyﬁitQIed thvotghdceliteramd @ntenteated in vacuo to

rﬁt i cf’a'i]k Bgou?hlgﬂ }t’lhrlffcagon F’]lél r%l}a}?h cel}rﬂxylaso_gﬁaé)rl]nzr é?é elﬁ:}ﬁpee/ ethyl acetate)
gaﬁne Z;IS?dgnetBoﬁfZZ-rﬁr-uhe)thylfﬁ ﬁh)enyi_eth?]l}lﬂf)eataldelﬁd‘e (0nB40eg, 76%) as a clear
stirring for 1 hour the solution was warnmed to RT and
&lﬁlenched by 15 the slow addition of 50 nL 10% NHACI1.
After 100 nmL of H20 was added the m xture was
8tep babt, BDimethoxyt (i matyl-atphenylesind pphértyl] - (246dimethoxy-pyrimidin-
MShewS@r(lt Lhpe. The combined organics were dried
over tered and concentrated in vacuo to
Biiestdy dmtlﬂeéﬁ,@é,ﬁ}tduameﬂwﬂ pipetidine 0.8 e, 610ammol) was dissolved in 20 mL

’?Qﬁg rTgt QQ }Soé 3”‘%}}%@%3{1 %6] é]l{ué g% V. g szﬁ%fesbﬁ\rra%eﬁjled drop-wise

oe2 ,54ndlul(lBtahd)t1ye ptirei vekisallowed to-stie fdra0ahinuesahd tlen codled to

%‘% %ir}é ?a/{yf%llfl%% ﬁ@?%z& e ﬁ%‘?lgtw Afided dropryise over 5 min.

Afté’r %-Mmﬂtehokmopyms tradsferredviy h dryniet basledeanbmlasto a solution of 4,5-

giedbaie by asnet ipr) Deprignde (013 gzl 20 mL.

'FHG ialE18IQX Witep ytirritg domt Bowtl the sobtithanwhs \(fﬁnﬂeﬂao ®RT séhdquenched by

RN MR R T AT -

M@ﬁct’eﬂlmﬂﬁéthyll a’tetateDQ@dheEBEA&lﬂM-IztO ad wahied fwith Biine 'EH&&omblned

m xture wa iltered throu ad of cel.
Faait R el e g SR tated felly fve &1 orange oil.
Pluifi dati6A vizoftask icArdnhAsdtaphy Gtralicaaneiethyl dcétate) afforded [4,5-dimethoxy-

t
Pl g by TsBy ook G Sssyraumimisin fraiympthanol (0.551 g
5208) f-addlemtoiloxy- pyrim di n-5-yl)-nmethanone (0.258 g,
62% as a clear oil. 30 Step 8.

EEREL RN RPN TR e

[4 5 sliylyerbiore ( 1- met hyl - 2- phenyl - et hyl ) - phenyl ] - (2

%ls‘ir? &Y Y e Bt o Ve R B e S A ditnethoxy-

QWdimsb«ﬁ)Ohﬁethaﬁhoa(mal £00.9trbiB6l) il De nill eolubne mad&v@ﬁM@d)z (0335 g,
to 80& ter, 16 hours t e 35 sol g&k%s was cool ed aB K
45 FRel)+ APe XIS WS WArms dP\‘i%ﬂ“é‘a& Wp§ gpmoved via a Dean-Star

tgﬁ }Aﬂt&ﬂthcﬁﬁf thé ixtliASias\6601RE) Qﬁfe@&ﬁ@@@u h a pad of celite and concentra-

EP2005/ 002020 -5 t
agl%qﬁbve acryle %url rcacl)tgr(;an \ga 212 I?l X‘lromatography (7:3 hexane/ethyl

dcétaft) d&ameac[z;,tsydmf&}mxp 25(]¥h1)et yi-2 Stéhyl- ethyl) phenylL (2,4-dimethoxy-

met haoxy-2-(1 rﬂa q,a§hen 1 - et hyI) phenyl | - met hanone
oimidin-5 vl aagn%.( %) pg easiqily o 5.

[4 5- Di net hoxy- 2- (1- et hyl - 2- phenyl - et hyl ) - benzyl ]

Slm@DEhQnﬁ irﬁﬂldls-lT @dﬁ@éld& - Dfmethyl-2-phenyl-ethyl
( o ysiftions 1) LA ISR HEN0D. (0 imethyl-2-phenylcthyl)-

4 ﬂﬂ'@ no- g yrimdin-
ﬁiﬁ] TBCtBERFAS) - phenyl] -methanone (0.413 g, 0.4
mhﬁoﬁ 8 [405-Blm ety 1. 36R - péyt et ) Zphetyl] - (2,4-dimethoxy-pyri-
midin-5-yl)-methanone (0.212 g, 0.5 mmol) in 5.0 mL MeOH was added to ammonia (15
mL, 7.0M in MeOH) in a sealed tube. The mixture was heated to 80°C. After 16 hours the

solution was cooled and concentrated in vacuo to give a dark solid. Purification via flash



1.0 Min THF) over 5 min. After gas evol ution ceased

the m xture was warnmed to reflux. After 3 h the
worRoosmeBsamas cool ed to 0OC and quenched by t he FCEEBPR2005/002020

met hod. After 30 min the mxture was filtered through

a pad of celite and concentraféd in vacuo to give a

Cr n@FMUde MI){,(;§S%%32/MP(I§_£{J@ ;]rqz_cf &1 El@tn?}ég ﬁﬁgllrrljlgm- —yﬁ— 4,5-di-
n-%g{dﬁ"ﬁglo HiétﬁyﬂJZ?ﬁ%zmﬂ@D EpHeRyl#nidthandn8 (00162 ¥, 8696)tas @ white solid.

m. "10 added and the m xture was

extracted wit t hyl act a t.h _br.i;ne.
Stpg@ sdho-Bimethosy 62/(']“ é hai?y{ii gﬁ?@vhlg@zmmldme 2,4-diamine
sbﬁftr‘%ﬁ oifrom%ﬁia,tp;ahﬁmlm yl)aw@duﬁeﬂqu (Ze(tl{-mathy}ﬂ-@henyl-
l'ash chr oma

5 ethyl) phenyl] raet hogr aiO(lig 2 WCHél qumif'ﬁig %‘vas added LiAlH, (0.73 mL,

1DNNA ITHIS %% 3 fy.r Aftegd %vérluﬂmd teamcmae alx0E6wgs wadhéd to reflux.
as a white foam ma tin

1
After3 b-thomivtare WAS 698 qdﬁe%pg sedanins bta‘&ﬁfss pethod. After 30 min
AES &R Fhs m@t M tljl_ﬂiﬁgth[]aﬁﬁdgﬁ icélfte nd E(ﬁi@n&aﬂaﬂ @ydcuo to give a crude
propane in ste W r onmo e or
wmtg m)leib <To apelahepp T T RACT S adg fh (- AL 140
10 }@éd’bﬁ/] tribthy Rﬁmé/{o £MLES mmabl) OA&eﬂscanmsu) aily1006 K,CO5 was
oun der 'essential the same re

ad«bﬂbhrtd thrsixigeives eiEactedonbetachRt et Wish brige-pfe com-
b eaco? gﬂﬁ% VUL BiiBEdvdr NESO I Rrel AU ofb@ittddin Mable Plurification

VAl aangrasmb@ér%@mchﬂff%isﬁl St pustigprthoyy 12+ 1yl 2-phenyl-

vHite fodthSmelti t (HCl
e%ygﬂ%ﬁ%@@?mﬁ?@nﬁﬁ%‘ el RO O6EE\HG) 45 AT SodthPpelting point

15  s&t),22A0-227-4990 | CH3 MeO | I\/EOHOBr Br Step 3 Step
4 OH Br CHO Br )IN+TiC|4/CIZCHC]\/EI + mCPBA MeO |

B Q"‘Qd\%@ 3«9@ 2-bromo 1-phenyl
55 bl Bt RSt S o
pzqm/e CHerl w2 -bemoReapane o elza )Fl Qmi fwétrgplagpg ammonia
in step 8 witlvarious alkyl or benzyl amines, afforded a variety of compounds under

essential the same reaction conditions. Additional compounds prepared using the

20 procedure outlined in Example 1 are shown in Table 1.
Example 2: 5-(5-Bromo-2-isopropyl-4-methoxy-phenoxy)-pyrimidine-2,4-diamine

The synthetic procedure used in this Example is outlined in Scheme E.

Step 1 Br stepz /5/
_— +
B ho HO CHyl MeO
HO Br

Br

Step 4
Step 3
> CHO
TiCl,/Cl,CHOMe + mCPBA
MeO MeO
Br CHO
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NH \ 2 OCN Step 7 O 1. NaOve MO Owe 2. Guani di ne
MeO N NH2 Carbonate Br Br Schene E Step 1.

WQ2B50935%5- | sopropyl - phenol 5 A sol ution of 3-PGDPPWPY02020

phenol (4.975 g, 36.5 nmmol) in_37 nL of CCl4 was
cooled to -20C. Brom ne (1. 9'?ﬁ.‘, 38.4 mmol ) was
dissolved in 5.0 nL CCl4 and added drop-wi se at such
hat thegdnternal t erature was mai ntai ned
bel owl: 106. The—mxisire Ll oted tSsr@varmto RT.
hour &CeH@.0M xt ur s taken up in 100 nL
washed with H&O“and then wi g hrine. The
conmbi med organics were dri&d over Na2&X, 10 filtered
and concentrated in vacuo to give 8.663 g of a 1:1

m xture of 2-brono-5-isopropyl- phenol and

4- br oxo- 5- 1 sopropyl phenol as a k 0| NH, These two

i sonme NI nsepar apwe ¢ aptré and wer ,@get her in
step %St ep > 2. naowe NaOMe

O ORDO- 4- | ropyl lzGarb t'ehoxWId@en ene aNHi xture of
2- brorm 5-isopropyl - énol and 4- Br ono- 5- i sopropyl
phenol from step 15 1 (8.663 g, 40.3 mmol ), K2C03
‘gé} :2 , 120.9 mmol) in 50 nL DMF, was added i odo-

(3.0 nm., 48.3 mmol) with nechanical stirring.

The m xture was warned to 50C for 4 hours. After

seplll B%rbmolﬁ'ls’bgﬁo -phefdlwas added and the sol ution

S, extr Wit
B o e YA ¢ S B0 SRR My
droeed B@Mﬁfng% S@4i,, Fsid ﬁlﬁicﬂ)iwﬁ‘cﬂsscbad: ﬁfhﬂ 0 aﬂeﬂChramiladded drop-wise
to gjve 1-Dbr oX enz
AR 0 SRR BB SER micre s
ﬁ&)v@ed]tolvalrm&@mr alft€r 17 houed the infixfubewisomkerniip i 108l ral. CH,Cl,,
Ug;}gg}%l& ]{-lgp é Mg u apg fs'{‘}éeﬁ: Ib?rlles or}ggrﬁcg\%erelé%leg over Na,SOy,
ﬁttlaretﬁ ARd Zoﬁc%iiﬁg&ﬂ)ﬂl vicu@i&b B 8: 666%1( o8h Sﬂhﬁﬁ@tg’E@f a-bromo-5-isopropyl-
sol ution I OND- -benzene and
Rhenal e 4 raBpr oHyPropHl BROCRTALATE D) BHTE (PP QP Less inseparable

4,8d GRe Bed &i3ethelTDitdp 2 BeldWO rrL , 2 di chl or oet hane was
added Ti Cl4 (6.3 nL, 57.8 mml) at 0C. After 10

m nut es, di chl oronmet hoxy ne Cl12CHOWe 2.6 m,
58P hRIPIMOykisoR il't} ﬁ‘i‘%‘(‘? re was vvzir Sred to

8%l HiturVOF 2@9&1@%&5&@{)5&@&5& LB2610-5- rsBﬁroﬁfyl ptiendl from step
gzg rgg?f é,gﬁ 33;}1{1}9&&5% %S Iy 1?0%l rrn%sljolﬁjl e§o mi%ﬁ% was added iodo-
methane (3.0 mL, 48.3 mmol) with mechanlcal stirring. The mixture was warmed to 50°C
for 4 hours. After cooling to RT 300 mL H,O was added and the solution was extracted
with diethyl ether (Et;O), washed with H,O and washed with brine. The combined

organics were dried over MgSOy, filtered and concentrated in vacuo to give 1-bromo-4-

isopropyl-2-methoxy-benzene and 1-bromo-2-isopropyl-4-methoxy-benzene (6.621 g,
72%) as a 1:1 inseparable mixture in the form of a pale yellow oil. This mixture of

regioisomers was used directly in step 3 below.

Step 3. 5-Bromo-2-isopropyl-4-methoxy-benzaldehyde

To a solution of 1-bromo-4-isopropyl-2-methoxy-benzene and 1-bromo-2-isopropyl-4-
methoxy-benzene from step 2 (6.621 g, 28.9 mmol) in 100 mL 1,2 dichloroethane was
added TiCls (6.3 mL, 57.8 mmol) at 0°C. After 10 minutes, dichloromethoxymethane
(Cl,CHOMe) (2.6 mL, 28.9 mmol) was added and the mixture was warmed to reflux.



10

15

20

25

30

35

The resulting slurry was extracted with CH2CO 2i and

washed with brine. The conbined organics were dried
w@@s/ o304, filtered and concentrated in vacupCT/BPIPOVEN2020

a dark-green oil. Purification via flash

chr omat ography (96: 4 hexane/ ePRyl acetate) afforded

5-br ono 2-i,sopropyl - 4-nmet ho benzal de
ABenp bipusbe BRPRBY4S-co0led PRY %’@ﬁ%ﬁﬁﬂ%ﬁ@lﬂé{j Swﬁis%m&ZMHCI
TRE Ysuftifdslursy wdseraded dith: dH{El}(,taHH Qvasthed \Kﬁﬁlﬁibﬁhabrl‘kﬁe combined

Isomers in the form of an nge oil, which was. %
otianess tHeye dﬂedsQV(st_gSOg gerq:l an concentrated in vacuo to glve a dark-green

g Eﬁﬁﬁgat?od ﬁ@ﬂisﬁ%}dﬂﬂﬂﬁh W@@ﬁ@@he/@ﬂwﬂa&tﬂt@tdfﬁﬁddﬂf 5-bromo-
rono- 2-1 sopr qpyl o -benzal deh

2Gdmom-tr ey LA hyIe S0 RORY- bORPIRAT g hpphpnzaldebyde
(%ég(g%%gg/g 63501 %; 72]’/@) b anTTP h‘)ﬂ(ﬂu?e gﬁni%agﬁ?te&n&’ﬁSn ggtdefin of an

After hours the m xture
owagetoaikwhlchpvais nseﬂsbreﬁﬂym—?zmé and washed with sat
and then with brine. The conbi ned organic

skeg‘)/zf I5SURA 2-iSir Y1 AV cHIRZPBbnolf i | t ered and

ncentrated in vacuo to_gi ve an ke )

Tora ®bution oflnqmma-isppregyl %‘MWY %&f‘%"é& ?‘Q'd é%lr ‘Blso?mp'
4[(}&?1 M&ﬁk@ﬁ%@&&ﬁ stefi3 (Qtﬂcg W thﬂ-@l)\dﬁQB inlaQBL,Cl, was added
Ci [ e

ed to wi th concentrated The m x

m@gB@x?. She: Lol mimah) Altory6 higwiey theanipue ]_\@gtq]ffl} tig ipy 1 50'If CHLCl
Sﬁi el ot Q\Q:\H@O%? bhdEhen Wigh BAARI TRAchIAB Qﬁgaﬂ&fl@yers were

over Na2SO4 [tered and evaporated t

dmedtowcleN@ﬁQ?)rfﬂqu%‘é@?t%‘}d UyvachR fhgNG 2 H’i Fhﬂt V‘Qﬁ &aken up in 50
n%L Megﬁl? aﬁ%%»@ QR AN TRERPY hoRRaRe knﬁ&%r@ﬂa@év@pﬁﬁted diluted with

ese regloisomers were seggrab e by flash

vedverometasisfiBeotty PELF dafiEheoncheeind HGL: 3 he mixtugeyanefirasted with
%grq é%gte %%5 /;‘1’66 &igaéd QEH vﬁ H MEane‘l‘[ﬁEE&ﬂbﬁTeﬁhﬁgﬂlcs were

ow 0| whi ch was useo{)
dirizkd|ovex Ngz8§l4,d'gl¢erq}@d evaporated to give a mixture of 5 rorno 2 1sopropyl -4-

%tpx ngfl?ndl o F %géﬁlng% ﬁgg}b%y L1 REMRBky-pReftfi4s a¥ orahg@esidue. These

OW SO

ré@oﬁomvﬁere spprabipity- hshm%m@ﬁﬁhb (grydigpieheraner 7:§¢:1 hexane/-

gﬁb@%)mP él%sz 5( 8%;%‘1 k%r 19‘5@' ﬁyll LA Ql%tﬁ&égpﬂer{fg? &62192% 3@%@ QQ& yellow oil

whicHwas tm!dln) therfol’lﬂwmg s@pnmdgﬂbrqsrgpfﬁaﬁpg@pybgﬂ thg}gy—phenol (0.404
gﬁg‘?gra%aggrowas%ﬁaom trile (0.594 g, 3.6 mml). The

S warned to 60C for 30 mnutes and then
allowed to cool to RT. After cooling to RT the m xture
Steps 5.t (BldBromep2-isepSopykid-methex phgnexygacetapitale with 1:1

1gol uene/ e&tgzﬁro eE qg %gs;hﬁ{éf}ggﬂfbﬁéﬁg R sE%Qf‘(O/Bﬁlfg 3.4 mmol)

nic 'S were
NAZSO0; (msm g,rzbnnmmi) nolVeercbmwyﬂ fprmuée {IDMF) s 3dded iodo-

v %t%%%ﬁg g(an 24 é‘l—ﬁﬁ%‘&z + ?HQ HlWét%l é%@?@aﬁh‘é&)m@@ F&P3Wminutes and
tbém Altovedi toapolap WT. Aftertchobyg m‘ﬂé'ﬁ the/inixiarer wasiteleen wp in 50 mL of H,O
a%x%(e%c%rg?tg%l %?lstg Ene%s)@’ﬁﬂﬁgcé%ﬁ ‘ge)l/ShreJﬁenoxy ;0 and then ngc/h gélne The
doyﬁbiﬂdad orighmic Byetiswerdigded oeer NR2302 fideresl @dmmpctragg%n vacuo to give

qﬁﬂ}g? V@%S :ﬁlggﬁ%bﬂ \h? P?Sg‘écé%%?ﬂ’%ﬁiﬁ%@m&e’ gﬂg@ﬂ) afforded (5-

Bromor2-idoprepyhdamethoke gheroxypBc@Qnitrile (0.611 g, 63%) as a Whlle solid.
(5- Bronp- 2-i sopr opyl - 4- met hoxy- phenoxy) - acetonitrile

égﬁgE%&%gﬁrag%@?‘?go})ﬂ%%e%@sﬁé&%ﬁg %ethoxy-acrylonitrile

Sodium hydride (0.122 g, 5.0 mmol, 60% w/w) was washed with dry hexanes and evapo-

rated under a stream of nitrogen. 10 mL THF was added and the mixture was cooled to

0°C. (5-Bromo-2-isopropyl-4-methoxy-phenoxy)-acetonitrile (0.577 g, 2.03 mmol) was



-60 added in portions. After 30 mn ethyl formate (4.9
nm., 60.9 mmol) was added and the solution was warned

W 20080835After 4.5 hours the m xture was cool eRPICEHRP2085/@02020
mL i odo- nethane was added in one portion. After 16
hours the sol ution was quench88-with H2O

concentrated in vacuyo, racted wiih hyl .acet at,e

sddeshinorhens KETS: S0 R AT 1S T PR Wae 3Ed and the

?ﬂp@ﬁ Aed wakgatdcsdeay afer 48 fh@uﬁUth@Ehlﬁuﬁr wa¥ad6led and 5.0 mL iodo-
ered and. concentr a- ‘&E 0. Purificati oH

nfethase wasadded Wtu{o@ (Plu’geréfvgﬁ gyenc ed’ wl/vﬁh H,0,

?@&g&q‘@é& if vacuo, extracted with ethyl acetate, Washed with H,O and then washed
rono- 2-i sopropyl - 4- mst hoxy-

noxy).- 3- hox r
5  withbring. |"J{:_he(c9rr@p11ge rga_ggc ayers wgre dtcgegigp%&jm @f cc}/ncentra—
te'%r i gra@ﬁé? Wu@ﬁdaﬁeﬁ Rk &mah@fypm@n%xanwmmetme afforded 2-

i am ne a sol utjon

(&b@@nprbmpmylsépneﬁbw B Wbiynﬁg}h@ﬁ’omlogﬁw,gt(ﬂg}&g,gg%) asa
Jlenizarite (0.282 g, 0.9 nmmol) and guani di ne

carbonate (0.078 g, 0.4 mmol) in 10.0 ni dinethyl

sul foxi de (DMSO was added sodium hox|

Step, 71 560- Brome-@rpoproRE-4rmethxg-phsge (%%'%Emi?ﬁe
10 a{ A%M‘Pﬁgegf&ﬁ&bqgopfbﬁylal ﬁ'féﬂ{dxyﬂﬂieﬁomlwﬂiéﬂﬁi&cy—acrylomtrﬂe

m xt ure was cool ed and concoint r@t ed.in

(02825 4.8 mynoléand eranidingFArbopsle (9.0 B Oghmgal) 1n gk dimethyl
sﬁﬂ(&)@@%@ﬁfﬁgm’as Qaéecﬁso%%?éﬂm (13 @l doMl ihMEOH2AThe mixture

nk solid; Mss
b owsemer b0 §TEe Thayahanskassallscpdvish Mog path canenser. Afier3h
tﬁ%‘&%&hﬁej}]f% QhofR a:l'ldacﬁgéeffﬁra%&klﬁtvh@db tolg®b atitade 6il. nﬁ&lﬁdﬁtlon via flash

er essentia e sanme reacti onr@ondl

15 dlmrpatogmpby P Vatesy CHZbeMnga ﬁffg{;}q:é§7 (D346 i g ) as 2 p1nk SO?ld Mass

d de according to the procedure of Exanple 2
Sfﬁc Li_ris_hssogv\% in Table 1. Exanple 3:

N*4*- Et hyl - 5- (2-1 sopr opyl - 4, 5- di met hoxy- be zyl
THiernbofs Headidure may bﬁhéecgyﬁhweltws fféf@EHEhf‘é“’E”ééd Pl aPFH °§ substitu-

tg glgaoné&?essln%%7 ﬂﬁ%er ef’se&m Eam%ct%cﬁﬂﬁoﬁs qegﬂoduce addi-

~/ MeO I\/Eg!FOVE E
tideial ﬁ‘dhpdmnctsjvédéttmahc@pc@ndgpagle geqopdingty urg,pf Example 2

20 aeNQEintdde Y MO N SM MO SV OV OV OMve
Example 3: N*4*-Ethyl—5-(2—isopropyl—4,5—dimethoxy—benzyl)-pyrimidine-2,4-diamine

The synthetic procedure used in this Example is outlined in Scheme F.

OMe
CHO __ Step1 1 ji\/ Step 2 j;/ Step 3
MeO MeO _ MeO

OMe

Step 4 oH Step 5
CHO cl | \/)N\ TESITFA = N
MeO '\f%N MeO N~ sm Me
OMe
N/)\SMe

OMe
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N SMe WO 2005/ 095359 PCT/ EP2005/ 002020 -61 HN'- HN\M
HNC Step 6 Step 7 Step 8 p N Z '- | N OXONETM NH, CH
wWQ@2006895839 1 1i, I N SO2Me MeO N_. NH H N MeO OVEPCEBR®05/002020
MeO Ove Ove Schene F Step 1.
(1-1sopropyl -2-net hyl - propyl J* {2 4,5-trimet hoxy-benzyl
|dene) amne To a sol ution of
20. 40y, 102, 4 mdy) i N

___.) <N
ntly| - SXER ne t ofluend" gt fo lgl//k
sMee wageonarned it rSéJEMQJx M$Re NH,

generate Me20 was renoved wi ¥ a Dean- St ark trap

After 3 h, the solution was cool ed, washed with 50 nL

S§ tur_ted NaHCCBi dried over Na2SO4 and filtered. The
on was concentrated in vacuo to give a yellow

syrup Purification via Kugel-Rhor distillation (80C,

SZQ,OI T dsmprog)dvzemethyl -propyl)-(2,4,5-trimethoxy-benzylidene)-amine

ﬁ 33{‘5 L&A 2)7% t%g% %n%gem%l?él@ g%(f' 1(§g 1r02 41191ansol) in 20|0 mL of toluene
%, ) al e
waladded &é#dmiethﬁpeptyh—i% amine and p- toluene sulfonlc acid (0.1 f-:) The mixture

vg 2 SW%d 8(? %eﬁlufc.) Thd! %Eﬂ%ﬁﬁg g«ﬂ?}‘%&l ith 3 DRt AR ap2 After 3 h,
thé. solB o nglctooﬂednwaﬂlpd withogdyml. sa(tgmtecSN[aH% Heigd oyrs ANay$O4 and
am.ne
él&g e RGan sy Pt BB Lo bV el g Shudfion vi
DRWbS&lstﬂimfonSggﬁgW ﬂﬁ@m'l‘foflh ga@o(l lulsompv(lag-mthﬂmgpyla;(z 4,5-tri-
BraeeetaB g pirE B S BRIl HE O of s

nmL of 10% NH4Cl and concent rated in vacuo. 100 nL of .
vqaslsqddpyi _ghdimetbory-kenayhdenses- (1 dsaprapylekimethyi-propyl)-amine

S oA L i i

(flldztl ¢l 6 n&ﬂd) dmmmﬂ"i—m #d78°6 wasadded gsogiapyllithium (6.0 mL, 0.7 M in

( 2-1s EEQSPP%EF) Qi)fﬁr 5 d’gﬂléj)tes( ifhle g%lutrlg% y as ﬂllowedhto St% r’;’vg rl)lg/m at 78 C.
Hftéi‘e«va&ﬁm@g T overdb Imindfes BieapixBure was quenched by the addition of 5 mL of
5- di met hoxy-b
%fon&e%tr:bte ég gdbﬁf?%"?%én e‘)va dleg gnd tlbey ixture was
evdﬂﬁh'é& kmmre@m hoetats] mhwaamthl HpO @l thenl bme3 O‘hmcombmﬁélrergamc
b bt SRR B>
nRheidene)v@cisspropf2-metlofi-prizgyl vamineaeyklandil.

t he m xture was extr act ed with ethyl acetate, washed

o LR A s 12, S oo
QoR6pdHYIM, BdimBthoxy-benzylidene)- (1 isopropyl-2-methyl-propyl)-amine was dis-
solved in 30 ml of THF. HCl (4.1 mL, 4 M) was added and the mixture was warmed to
reflux. After 3 hours the mixture was cooled concentrated in vacuo. 100 mL of H,O was
added and the mixture was extracted with ethyl acetate, washed with H,O and then with
brine. The combined organic layers were dried over Na,SOs, filtered and concentrated in
vacuo to give an orange oil. Purification via flash chromatography (85:15 hexane/ethyl

acetate) gave 2-isopropyl-4,5-dimethoxy-benzaldehyde (0.331g, 43%) as a clear oil

Step 4. (4-Chloro-2—methylsulfanyl-pyrimidin—5-yl)—(2-isopropyl-4,5-dimethoxy—phenyl)-
methanol

The 4-chloro-5-iodo-2-methylsulfanyl-pyrimidine used in this step was prepared

according to the procedure described by Sakamoto et al., Chem. Pharm. Bull. 34:2719
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vacuo to give an orange oil. Purification via flash
chromat ography (85: 15 hexane/ethyl acetate) gave

wQ20080p36pYy| - 4, 5- di net hoxy- benzal dehyde (0. 331pCT/BB25/002020

as a clear oil Step 4.
(4 Chl or o- 2- net hylsulfanyl pyrqzm di n-5-yl)-(2-isopropy
5-di net hoxy

t_han

(194650 & SSuToRGT R Piedb PRSP drTimidige 10 39 mmob
%Eb MISTEIF AA%0°0T Wikaidaed lsaﬁﬁ@wﬂnaglemnt henfide(x3itle2 M in THF)

escri bed bé Sakanpto et . al ggg__)n%‘ Phar ”lb Bulll tep 3
3ar Dminuigs AR ymes, HispPrry eazaldehydg from step
(1@4% @@llﬂﬁmbgrw&fadded and the solutlon was warmed to RT. The mixture was

[oro-5 |od02msthylslf | gn%g 4

qyegchpdd}y)the pedition of bring; agd extx ngd l} b &ﬂ% organic

Stle WA l‘j%Sb% ﬁte’ﬁéd ard Mnk:éhtﬂ_dt&a in Vawies. P;_urlﬁcatlon via flash
nutes. After

®r¢m@t9stﬂw1mth5lagﬁm) Riaiied éhshloaeAymetylsfrgl-pppispidin-5-yD-(2-
i véyrgn}é)ggl 5 ‘&uﬁem })h&?ﬁ ﬁﬁﬁ?aﬁopgldl&%%ﬁm A d 1t vellow solid.

to RI. The mxture was guenched by the

N

’;(? 5 gcﬁﬁﬁgn 8nd- Bﬁa&ef‘-tn'iéiﬁﬁﬁﬂfaﬁ Nﬁ;&ﬁﬁ}duf’sfyl)‘ (23i3bp1QipyN4 8-dimethoxy-
chr omat ogr ghy (et hyl " acet

[(}tenyjmrgetbalzolr{é{SQﬂ mmpl) 0 59}} mh(ﬁ&;ﬁ.?lgw% a)%deg triethylsilane (28.0 mL,
@%&gﬂydnd‘l}" 20 ?7'0'1%1 hE®1 R BP N Witer DBbhiathe sdldtidib@ageoncentrated in

low solid. Ste

vac@h| 1@%K5<3@2wmsaﬁské gyl extragted with %&S&hb dhs ppmbined.orgapic layers
‘ﬁ% («ﬁFHdd’ ‘p%lrl bﬂhﬁ 'dﬂﬁd&eﬂ_ﬁaﬁ@ qjiltetrécpz{hcpcfoncentrated in vacuo. Purifica-

or o-

yl sul anyl r|md|n
tiorlyis fldshnehrnmaiogranhar{gil) heencvsHol agetpte) agplo)réefiz %c%-?—% -isoprop-
VWL L sHglear oil.
s e o R B D brs The
sol uti on was concentrated in vac 10% L&%&@S r/a 11-
Spl 6Bt (- Foapranyl-fisr et oy benp s 2By R Rimidin-4-y1
| ayer g inpere washed with brine, dried over Na2804
fil teredl and concentrated in vacuo. K Purifjca é{o
’i?o a ghabsimissarg ased ogrtaiping ¢-xhlprady ZnisapropkyhS é‘i@? xy-benzyl)-2-
Ih%fsgﬁ%ny m??ﬁoxy l'_CO 077 | gﬁp@frﬁﬁ’ol) was added 5.0 mL ethyl amlne via a cold

enzyl J-2- et hyl sul fanyl - pXé q—;
(iﬁgeﬁ eoxg:lengq;%ThggeQ;e]dy@@pmd andgygzpned to pPify | After 16 hours the solution

c(ooIed§8 W10 @V% of‘at@d gh@?aﬁ(bﬁ’ ﬁg iR ?ﬂ@y FDhe #nikRirO Wa s elltfaattd with ethyl
Iﬁ | ass pressur% vessel
metalt«a waslmgl w1th H,O and then washed w1th brine. The combined organic layers were

ﬁg?cﬂg/ aSS(s Zpltél%ﬁ 598%&71}()&%(8@5 cﬁ@xyuﬁﬁfﬁﬁbh)\nazﬂasﬁ @hromatogra-
S BtisorPrfi k5B 1)-2-
plaici(eicl lﬁex@ndhﬂwi wtat@mff@edqdl eshd- (&0 dsorfrpnﬁeérﬁ Simelbagibenzy)-

Th e 16

ﬁ’r}% ﬁ%n lspg?i%lgg’ﬁﬁ) s coo g@? 63F<‘I)5aggv‘g’g%rs§{lgd and
taken up in H2O. The m xture was extracted Wli
siep ¥ abtyl- i hiso prntyhr 4 GnaateotheenzylrShathanesy fBPer{é’r‘mldln'4“Yl]
The co |ned organic layers were dried over Na2SO4i
filtef®4and evaporated in vacuo. Purification_ vj

Tb asblutibn ofrethylg [ (2Eoptopyl- 4z51d1m13m@f‘t@pﬁxlb Zgg@tthgllsglfanyl pyrimi-
@{nﬁ‘g prﬂ[agm(xﬁ ((I) %%9p opyﬁnnﬁol)o_m d20 mtholez /e'Ir‘]I-%F was added OXONE’ (0.461 g,
(mtnlimbb th mm;aL Ther. i Afteti2rhoprg 5D mlnff;@ W3 adéei gld thggpixiage was ex-
tracted mech alyll aceta%te,evpasﬁed %hﬁﬂzo and washed with brine. The combined organic
layers were dried over Na;SO4, filtered and concentrated in vacuo to give ethyl-[5-(2-iso-

propyl-4,5-dimethoxy-benzyl) -2-methanesulfonyl-pyrimidin-4-yl}-amine (0.131 g, 92%)

as a white foam.
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am ne To a sol ution of
et hyl -[ 5- (2-i sopropyl -4, 5-di net hoxy- benzyl) - 2- net hyl su

WO b@agds3pyrim - 30 din-4-yl] -amne (0.129 g, BCHEP200$/)02020
in 20 nmL 1:1 H20/ THF was added, OXONE(r) (0.461 g, 0.8
mml) in 4.0 nL H2O. After 2 hours, 50 nL H20 was

ST PRI F S L A g
To_@:mlh))rhf[ée(Zflscgmop)d -4 5I—dnyxmtlsoxmdreazﬂ)—aedethvmsu]ﬂag&@'nmldlnA-ﬂ]
a{l‘%lll% gf (?7?8 a(pfj &?ﬁlnr}-nrc%vgg/e LSRG whe acﬂfle\ﬂ% ¢ }nliychmethoxy ethane

apd 0fbynl. 4ohcediratetl Ny O e Thy Vipl wasreppeanasepliced h a myiciawagre reactor.

TS B Bl disd e S ths R8s B h bR Yion of.4

¥ ddncehtiyted SH,OH wopaddey had tHe-rdixete Iwaxjaed:tedmy hidipipnali# hours.

i ne-2. 4-di amni T hyl -, . ) i .
T?'I% ?% lf-gqrg gﬁl? ‘g@ﬁ%&figgg%%%keg@ VA0, )ﬂu)rl_ﬁﬁgt% ia 513 ufl}rgmatography
(96_:4Dﬂ'lzm12¢MBOH))affbrdedMh&ﬂ{yﬁswagoprap)ﬂ mmeﬂ)nxy-benzyl)-pynml—

Bionhdataging (G087 el e ERete JEE rolidcndBs e SR S
capped and placed in a mcrowave reactor. 5 The
Usabédiftetent ehkplht}ﬁhmrr&g&ﬁ’s imstepd dntr HdffeCentAlibstitudramines in steps
d trhate
s b AR pPRed iR s ado e Raal 8RR dorthe i or ver
stgildrSeactidh eomfiltible A dditiorabaimpowrnld neale bghe ptoeddine of Example 3

vacuo. .Pyrifi.cation via flash chromatography (96:4
a@af%’@l@ﬂﬂ/ggl};e 1af f or ded

N*4*- et hyl - 5- (2-i sopropyl - 4, 5- di met hoxy- benzyl ) -pyrim

Examiplect: 2, 2- [di-mm‘imes-(5}dﬂ3io—Q-,iso}a?%ylﬂbnﬂtlﬂﬂly@lyabky)\fpyrimidin-2-yl-
soli1d; Mass. MtH = 203 10 Use of different

al kyl I it maHHP PR %t ep 1 and/or different

substituted amnes in steps 6 and 8 of the above

The epateticpratddut elewtd dl i Exmaple baolinedda Suhare Gt he sanme

or very simlar reaction conditions. Additional

conpounds nade by the procedure of Exanple 3 are

sho in Table 1. arrple4
2- [ 41 Am nosiy ( 5- chlago- 2-i sof
pyrfi mdi n=Zzy™> 1 nof - (IR -Jor opang]-oT The

Y tic procedof 8fused Mo t¥i s Exanpl’e i s outlined
in Schene G Step 1c\ Cl Step 2 ClGBU HOHO,& ,6 HO
Cl Step 3 goo CHOC Tid4/adcHowe + MO I\/leO I\/EO MeO
Cl G CHO Step 4 Step 5 OCN Step 6 XCHO A O

Step 3
P cl
TlCl,,/CIzCHOMe

poll - 4-s@thoxy- phenoxy) -

MeO

o

T

(@]
@
]
ES

Step5 Step 6
OH I
mCPBA K2003/|CH2CN 1. NaH
. 2. Ethyl Formate
MeO MeO 3. CHyl
Cl Cl
NH,
O\[CN Step7 Om\)i,\],\ CH,
= A _OH
MeO OMe Ho\j\"'aj‘f\” MeO N H/\/
Cl ,f:l, NH, Cl
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nCPBA K2CO03/ICHZCN | 1. NaH MeO 1 MeO MeO 3. CH, I

Formate CI C CI NH YNstep 7 ONCH | Z MO Owe
wWERkBsSAPS3EO NN\NOH C FiO-H~.NH2 C H 20 WO PCT/EP2005/002020

2005/ 095359 PCT/ EP2005/ 002020g4 - 64- Schenme G Step 1.

2- Chl or o- 5-i sopropyl - phenol A sol ution of 3-isopropyl
Scﬂg‘ﬁgﬁ (10.0 g, 73.4 mol) in 350 nL 9:1 benzene/ CHC13

cooled to OC. Hypochlorous acid tert-butyl ester

(8.77 g, 80.8 mml) was added drop- 5 wise over 5 mn

Stegntl 2- qmy&—upprcm ph¢nodbwed to warmto RT. After 16 h

A&ﬁﬁﬁ%w?s%ga“ 1pRBfS H@é%éﬁhﬂni’(ﬂ‘ﬁﬂgsbﬁ’nl%‘l%eﬁzeﬁé 1, was

ur i ronmat o ra(f) forde
coﬁledhb oFQ- H—ngd‘g}m(mly acid festrbiityhester (8.77 g, 80.8 mmol) was added drop-

wise &Qelr%rrﬁgll 5l SRP m%lre ?Qseﬁf?)lweﬁ‘%o @%ﬂn% ?‘2 %ﬁe?% ﬁ tﬂe ﬁ’hxture was

I nsepara e mxture o I soners 1 n or m of
copedrituatedbinl vacTbto giverbimdd ofle Qunﬁsaiwmm gash@h@ru@egraphy afforded

S Sl R 8 R by

ins’bpai’aﬂ)lrr wixguresdpsonpars inthe fiayim | offaipale yellow oil 'Iéhe 6c821bmed regioiso-
t ,

m ?Wfrgﬁg)eld) oé&ﬂ%dﬂ%é %P/E‘%{v}\% st (r_jg;nds Kggos. I( odonet %ane

(3.5 nm, 56.5 nmmol) was added and the mi xture was
Steyez.rle€hlayosBisopripyke-methoxrben#e® was added. The

T({_%%lﬁl{lgn cgfé%& %;%ﬁigiﬁ%t ;?ﬁﬁggéde 439195 JISW g)hgﬁc;l Brom step

1 (BréSa g, 47. [latyrapls) ingp mIdDi\@ﬁwea@deNé@Sm Iddlomeéhaeld (3hanl, 56.5
concent o o

mol) 3 %r e %{? Igg% El}eo%ﬁrl%}g V\;ag “%g%yg/d oe?]OZ gn é&fté:ﬁ 3 hours H,0 was added.

The-roixbuneovad equjedawheﬂxyhmemte,ova}h@wzb hiaOQ wasted any washed with

br%lﬁe7 'I%e'cgé'h%?r?erdacgj $ni ﬁéﬂr ec 1&{18%% 5%(94' Pﬁet@&gﬁd X(%Jefm’ated in

USG

vaSicetp gve Ecﬂmkmﬂ&s@pmpﬂpim@ho@-bmm@ﬂ%dﬁatodmpeom4 -meth-
Oxxui)ﬁﬁ%{le E@f% %P: as 35 § n%e aﬁ@ rlgixgj ! Ja% %Ea #Z e};eellogvncgl, which

waﬁméﬂtbnrer{]&anshmﬁoﬂpyingébtepet hoxy benzene (3.715 g, 20.1
mmol) were treated with TiC'4 followed by Cl12CHOWe to

St%e%/ %OEhfnré tzuisgﬁ‘o %’}’?4 ‘ir*?el_tg&% geﬂz?ﬂ@ﬁ)pd%y | - 4-

Penzi
Us’ﬁag:ﬂhle@n*mc—eduresoﬁstqpybﬁlﬁeanqﬂhbxhe bembinkd & Fopliw oesisapropyl-2-meth-

o afteRnd dae SRS BRI IR e EREY B0 20 Pmmo) e
treated with TiCl, followed by CL,CHOMe to give a mixture of 5- chloro-2 2-isopropyl-4-
methoxy-benzaldehyde and 5-chloro-4-isopropyl-2-methoxy-benzaldehyde as a yellow oil.
These regioisomers were separable by flash chromatography (gradient: hexane, 7:3, 1:1
hexane/CH,Cl,) to afford 5-chloro-2-isopropyl-4-methoxy-benzaldehyde (1.269 g, 30%)

as a pale yellow solid.

Step 4. 5-Chloro-2-isopropyl-4-methoxy-phenol

Using the procedure of step 4 from Example 2 described above, 5-chloro-2-isopropyl-4-
methoxy-benzaldehyde (3.203 g, 15.1 mmol) afforded 5-chloro-2-isopropyl-4-methoxy-
phenol (1.768 g, 58%) as s clear oil.

Step 5. (5-Chloro-2-isopropyl-4-methoxy-phenoxy)-acetonitrile
To a solution of 5-chloro-2-isopropyl-4-methoxy-phenol (10.36 g, 51.6 mmol) in 40 mL
DMF was added K,CO3 (8.55 g, 62.0 mmol) and the mixture was heated to 65°C. After 15
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25 hexane/ CH2C12) to afford

5-chl or o- 2-i sopr opyl - 4- net hoxy- benzal dehyde (1.269 g,
W@OMp/095889 a pal e yell ow solid. Step 4. PCT/EP2005/002020

5- Chl or o- 2-i sopr opyl - 4- net hoxy= phenol Using the

procedure of step 4 from Exanple 2 described above,

; adetd g)%d 7, 42,2 TRAB0 Vs DEIGLIHEERY Hixduse @RShéhted t
m?%&%é %ﬁ%-t%‘??g? e % cﬁl or of-;é%lslsggpr opyl - 4- et h%xy- 30e °
8@raetion|1 hour.7EBe mixtBggas seoled,pogzad intd an ise/EhOgmixture and extracted

- Pk SRP R b ; d AU Blibe
LS R R e i e
NeiSD 3 fltgred and gongepiryted in vrgued Th aproduetdeas prpifieg by passing

ity ol fF R 3B (S K g S AR B PGy -aceto-
nitddad &7 @nP1%) hea Wiaited®lid, 54. 2 nmol ) was added and t he
m xture was heated to 80C for 1 hour. The m xture was

s%gt%' %gcs-@ﬂ%g&%&a&%ﬁe@e@%@ggﬁﬁ%.qnaﬂgxﬁéérryﬁﬁ&we

h™1:"1 tol uene/*he ed organics’ were
Toashbdion affi5shlare-2-ishpirepyl dvmethoxz pheoxyd aketenisdled hd4 8 6.0
¢ s \Y/ el r pglue
PRS0 02102000 U1 o OUScESy DU hC v
addedct1% Nal (0. Ko 6 Opyinol) imenépeayioph dibe yixtuse wapwarmed to RT. After

A 81 A PR N 0 k-

nethdnenvasraidted ol the sokutd was allbwed to stir for 16 hour. The mixture was con-

corfidii B ity 1SRRI TR S P BABR Y SRl h b Pacetate

Theodihbimed brganid lagersliveretwashed veitinbrine, alricd OveraN ;801 fdtrsed and con-

95% NaH (0.1 0. i iQA. '
LG ud oPinciigh Fitedh iR BRIy 3545 HREr et etate)
afforded 2vSschiokdetisoprapyied-moathoxyrphetioker-3-ndtboxy-d@ylonitrile (1.41 g,
8420??0_ n?lttha e, was added and the m xture was allowed to

o) ps 3 yPitggolidy | The i xture was con- centrated in

vacuo, IN HO was added and the m xture was extracted )
Stept7h 2 efidbiiniae 8+ (atdbloro-Phisopropyitdrewtiongyeplicooxaywsrimigin-8-ylamino]-
vvash@chj Wi th pi'i pe, dried over Na2SO4, filtered and con

15 ¢ %Pé‘fPéa‘ ? vacuo. Purification via flash

Tohrsohmiongyf 2piSycHl@5: 2 Boprpsié/nadthyty-plomoay e 3- methoxgyr-aeylonitrile
- (5-chl or gs 2- | | - 4° et - - 3- - :
(G h R LA R0 iR VR BRI - guani-
ditre from Preparation 1 (0.10 g, 0.8 mmol). The solution was warmed to 120°C. After 45
.4- Amj,no- 5- ( 5- chl . | < 4- h -
RS R S B AR BREBR hhe. o
céhbined tt]Jlrganic layers were wasllled4with HﬁO, dried over NaSQ,, filtered and concentra-
-(5- 0:.2-].SOpr - 4- nmet hoxy- c QXY -
it it Ba Bt oo, PRSoRH B Dukidea > (o
A?ﬁﬂ@@};@ﬁ*—ﬂﬂm(@-iw Kyilgetﬁﬁmphemﬁdyy})ﬁigrﬂkﬁni-2—|yhl'trﬁno]-(R)-propan—
o) e ion 1. L 2 0. . e sol ution
1@461&85&8%6%; ai%é‘é‘.d’ g(’fafse‘cl‘lj%&%?+ﬁi=%es t he sol uti on was
cool ed, taken up in H2O, and extracted wi th ethyl

Erafiplese. THe-Ambrds-(Bdhlorgaetloylidametimxyghenowyd fpsatimidie 2-

H20, dri ed, over S, filtered and concentra
ylamino]-butan-1-ol

H,C NH,
OﬁN OH

o CH

T N/kH 3

CH, ClI




10

15

20

25

25 ted in vacuo. Purification via flash chromatography
(95:5 CH2Cl 2/ MeOH) afforded 2-[4-
WAR00809B5¢ 5- chl or o- 2- 1 sopr opyl - 4- met hoxy- phenoRrgI/EP200$/602020
i di n-2-ylam no) -(R)-propan-_gso0l (0.128 g, 50 %9 as a
solid; Mass Spec MtH = 366. Exanple 5: 2- [4-Am no-5-
' . I h ) A
T4 R3Sh O R OOV iy IR (i AR Gyl o) Brgarafiop 1 0155
1.36umpB il miooDdeENI8638s addad ER3abRrogisomopylesnkthaxy-phen-
l2ut | f c 1 S < - irdj.ne:
OB lact Ry Mg R TR e o
wi\Batedsas 130felor 2.0MBuch The seaetips opkiepsy Wavcostadrad20phle af water
e AR REORHOM £ 0 0T BB b Btuion s
then wash@l with mster (h¥ 50enk) them witl Bune Thesolibiohavs drigd oger MgSOy,
f ’ '
g B AL AP YRS BE LS 400 gy on
Silices@elcusig 296 W/ dichlocobiethdnle, TihedractipnsiroBtaimiag thproduct were
sgl.ut i I filt. .
et AP P RO R A B Bllssust ko bFL fidBBEoquct, This product was
susperaiedtin gmak bijetber, arl 0.6 el GEIMUSCHeth@961.5 eq.) was added. 30 minutes
dichl or ane. The fraciiqns. [N t he.
afS7 gh o PR e o 0GR 100 V20l Mipo-s-(o-
chivresHisoprogyl- g methoxyrpbepoxydhpytimidin: 2-ylandoele (R mpropad-1-ol as a
suspended i.n of El, . ~.al,. f~ 1M HCl / et her
hy(d%’gﬁgﬂ% S%ﬁ?gﬁ%e&.M%P#% g@’qﬁgf"gﬁ,ﬁgt%‘e solid was

filtered and washed with ether to give 160 ng of
TRe §bbvAproed bre(vias used with various different phenols and amino guanidines under

chl or0+2- 1. sopropyl - 4- pet hoxy- no - Lo din-2- i
eSSy e pRRTERRph 55 FEORT ARG ad LA Ok iR
shop@dnifable.367; MP; 111.4-116.9C. The above  procedure

was used with various different phenols and am no

uani di neg« .15 s | a L NESAR G 08 (5 3
e B e OO Dyt RSB SR FAREER 0 ooy

shown i n Zahlimethoxiphenbry)epyrimidine-2,4-diamine

N*2*- (1, 1- Di oxo- herahydro-| | anbda*6*-t hi opyran-4-yl)-5

- (2-1 sopropyl - H:C. _CH, . .

4, 5- di et hoxy- phenoxy ™>pyrt m dike- 2, 4-di ami ne  HC CH3

NHZ O ONfo H3CI 0J_~No Y

\E‘%N /()3//:0

H
_0
H,C
5-(2-Isopropyl-4,5-dimethoxy-phenoxy)-N*2*-(tetrahydro-thiopyran-4-yl)-pyrimidine-
2,4-diamine was prepared according to the procedure of Example 5, using 2-(2-isopropyl-
4,5-dimethoxy-phenoxy)-3-methoxy-acrylonitrile (prepared usingthe procedure of
Example 4) together with N-(tetrahydro-thiopyran-4-yl)-guanidine from Preparation 1.

To a mixture of 5-(2-isopropyl-4,5-dimethoxy-phenoxy)-N*2*-(tetrahydro-thiopyran-4-
yl)-pyrimidine-2,4-diamine (0.19 g, 0.46 mmol) in 25 mL of methanol and 25 mL of water
was added the OXONE (1.73 g, 1.4 mmol). This mixture was stirred at RT overnight. The
reaction mixture was diluted with water (50 mL) and extracted with EtOAc (3 X 50 mL).
The organic solution was washed with Brine, dried over MgSOs. The solution was filtered

and concentrated. The residue was purified on one preparative TLC plate (20 x 40 cm)
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5-(2-1sopropyl -4, 5-di met hoxy- phenoxy) -N*2*-(tetrahydro
WO phvsoppsan- 4-yl ) - pyrim di ne- 2, 4-di am ne was PCEPR200§002020
according to the procedure of l/Exaan e 5, using

2- (2 |sopropyl )

X X

1?15 ng%t%&gél/ r%?ﬁ%& pér/ ver u}Néls %r}/eélx%liﬁ/? g%atnlf?m{q{ether to afford
zmgbﬂ\NtZ*eﬂt;hﬂy)dodlekdhydnyﬂhmbda’gd*)thg)pamnd‘l-ryb 5 - Bisopropyl-4,5-di-

aration

Bhise 5&}?@%‘% Rl g o) OO M7 -
2518?©pyran - 25 yl) -pyrimdine-2,4-diamne (0.19 g,
0.46 mmol) in 25 nL of nethanol and 25 nL of water was

L AT e -

I on mX
di | ut ed Wﬁ&nﬂﬁ)@wﬁﬁﬂlmylmdohptapgbém wth Et OAc (3
X 50 m.). The organic soluti-on was washed with Brine,
dried over MgSHA.,, Jhe splution was filtered and
concentrated. The®res AY, purl fied,pon one

05/ 095359
rlg\ Hs pr oduct
recovered was stg k OlM HCI /ether to
afford 25 ng ofj
N*2*- (1, 1- di oxo- B afydro-1 | arrbda* 6* - th| opyran-4-yl)-5
-(2-isopropyl -4,5-di -

1'1?};'"%’%}[ rﬁ?n@ﬁfp;@ez@éﬁ g 9:'513@) gréél(gd EX'H) Q‘E?iﬂf}'?n%i‘bi[li%o-s- 5-

chbtrdil—)ll-lsolabbglnﬂlmemlmw phenoxy) -pyrimidin-2- ylammo] -(R)-propan-1-ol from

4: a ar 4
10 Eﬁﬁ‘&’ﬂ&(ﬂd‘%ﬁ’ O%SIBP}? Jpn %Paﬂfr ﬂpfﬁg rgg%;l;l es%‘emr : E'X&Easdzﬁrmr 2 hours
afll heéthplaabi (3@hly ZM/GJII-E Qld3nfiiol ) wdbk-aGded ding Iretiction deixtire was stirred
o&%ﬂ?g%ﬂ g(_)%né;?lb)_ate%%dgrdreggcetdoprgssﬁr%l, alltlut 8§ with water (75 mL), and ex-
tabtedrvitI2 EICAXD(23D Y$ md) NFhé orgunitphagyds-vmshedwith Bridephd nllried with

ARE5Ls L5188Vt B RIBIPLs s B i R o i

15 pk araﬁld&dl‘ll@plafed (20X Ay triyelneing 3rithi 5% MA’OHchlﬂoﬁ)mmﬂmlr)e affording

ed, .,The react.i,on. m xtur ir.red r ni.aht
14 o R A A Gt AR SRloT -2 o R e bRy phen-
Y{ﬁ f-ByrifnidiniPylamai]- R ¥pyltesee t 9 (M-tH); EROAME: 253)5 -169.470) .
e organic phase was washed with Brine and dried with

T [ nd ca ed The
BRI s o e ey Eb F It RER e A Glime,
plates (20 X 40 cn) eluting with 5%

@%:Mtﬁbﬁchﬂ)mﬁ:ahﬁé ngadein aliib Exalinplg is dutBnedjindicheme H.
carbam c acid 2- [4-am no-5-
(5- ch or o- 2- |sopropyl 4- met hoxy- phen-

oxy)-by'_llmdln -yl agi no] -propyl ester: I\/IS(I\/&hI?;

| ecH; S-step2 Q
nz@) - py:rr—\]m—d-r—ae- 2, @ am |ne)N\
o ~

*O>=NH G N~ NH,
H,N CH, o
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o

PCT/ EP2005/ 002020

“CH
20 3

Scheme H

This Example follows the procedure described by Manchand et al,, J. Org. Chem. 57:3531-
3535 (1992). Briefly, in step 1 4,5-dimethoxy-2-methyl-benzaldehyde and sodium meth-

oxide were dissolved in cold methanol and stirred under nitrogen at RT for 18 hours. The



The synthetic procedure used in this Exanple is

outlined in Schene H CH3 NH CHO Step 1 0 CH3 Step 2
WOR0OKIOG3RCN O CN H2ZN ~NH O N' _NH2 3 CH3 M ONeCTZERD0$002020

OH2N CH O3 CH3 3 CH3 Schene H This Exanple fol |l ows

the procedure described by varfriand et al ., J. Og.

B i saekip ST B ok BB phenghrmethon

miothyleacrogiteieses cvldtddras dittrate.net hanol and stirred
under mtrogen at RT for 18 hours. The WD 2005/ 095359

Ig 'g:t&ré gpgﬂg,%{- me Ql%é)iyh%GS :rlgy]_l-%{: —\_Q%Heetgly 89 e%h}tzm'«%cr\%omtrﬂ% 094 sodium

rﬁmhdiuyﬂie aere/dissolvied iih éerMSﬂ)eiricbﬂtir&d fas3 S ihbtirsat 85°A utnder nitrogen.

5 Ciapiline grharticys Senatist e ATPEso bR s forpperature

wag Raiked 1oel 2870 frahbiied hbufﬁeﬂﬂm@lxg whichenehaticd sahowed vian Dean-Stark

(RN NN A G e

Syatallidednin DMIF es yieldi 5o (4, S—Elﬁnéthmefzahethﬂ -bagyl) pysiaddine-2,4-diamine
125C.for..th r n C t hanol renoved
%ﬁy%éterﬁg]é%_gﬁ?a?&%&[h : e&@%ﬁ%%oﬂewas cool ed to RT,
diluted with water, and the crude filtrate was re-

10 Addytsdrall bompdunds rhide Byathy peddddure of Example 8 are shown in Table 1.
5- (4, 5-di met hoxy- 2- et hyl - benzyl ) - pyri m di ne- 2, 4- di am

e S,.a ' SO|I Vi
HRamplih | onts B s ATy R AEE it 24 diamine
Exanple 8 are shown in Table 1. Exanple 9:
The sPnthetipprpydurk uSeddinrthisBxhmipld-is ndthined ity Sdveye-Ipyr i mi di

ne-2, 4-di am ne The synthetic procedure used in this
Exan'plels outllnedln Schene |, Il 100 Step Step

NaH / HN HN O ep 3 tep
0, d/ C - Step2
MeMgBr / Mel NaH 1 Mel
HN

\/© Step 3 OH Step 4 O._CN
_—»

HzlPdlC “N KOO/
N _ ICH,CN N
NH,
Step5 Step6 0\(‘§N
T Naowe | Y
1. NaH N OMe 2. Guanidine —~pN N™ 'NH,
2. Ethyl Formate Carbonate o
3. CH,|

15

SCHEMEI

The 5-benzyloxy-6-isopropyl-1H-indole utilized in step 1 of this Example was prepared
from 1-{2-[(5-benzyloxy)-4-(1-methylethyl)-2-nitrophenyl]ethenyl}-pyrrolidine according



10

15

20

25

30

Step 5 OCN Step 6 Ol 1. NaOWw NI / I N-NHZ 1. NaH
"N Owe 2. GQuanidine 2. Ethyl Formate - Carbonate 3.

W@ER)03/09B565CHEMEI  The 5- benzyl oxy- 6-i sopr opyl - PEFEPIHOH/€02020

utilized in step 1 of this Ex |l e was prepared from
1- {2 [(5 benzyl oxy) - 4- (1-met h éthyl) 2 nitrophenyl]et

t‘P@‘T‘ rrollgﬁggy gg&%@t#g@%@ge ur e repor?51 55b9 (1994). The

@idH oftstepmd belowulso fallovidtle pfdrednre desciibad BB 96((@9@43) al.
The rrethyl atl on of step 3 below also follows the

SEebel AR  OOBRy TR AP | ol o The

'I‘Ili%trﬁeth ﬁtt@ncai-ﬂéd batlinothis stelp foloves the procedire dowsintple alkylation re-

pBried by %fru{aa% abitepi Ghe S65, | BedoB 278 R1d0BE P elRioh%-isoprop-

yﬁlﬁeﬁdﬁleq19385§ gl 5.2Phffol) Was dibsdiveddnle rr(IOoiRﬁ‘s T¢IF,3n@ phe resulting

|
(TR AT N s "
WRINES] drdphisetd dee s(o‘ﬂutﬂ)rﬂhmd theSolutioh Wan tlmnfwlrt)ed foad hours at RT.

added dropwi se to sol i 0 and, the sol uti qn

N todle b2 Bold maniges then Rdded T g ing Bt Ryt 3or an adds-
allfd “6“35 it NBS ThEl Eéhcﬂ&d Rextufwasgioured ingp wasvatm rand exteatted with
or an addj

18 h t
ememt%te whge Eﬁﬂ}\g .qtsaanq BERE agihfai ‘@B‘ih‘? sifded fppgnium
cﬁfd?ﬁi AG&T @SS 0;5 Néh E QbR diOaEC Tlﬁyatﬁtlmgefwldmstaeﬂunﬁed

saturate m chl ori de,

mdnﬂ@hﬁhm@ﬁogwpyzﬂé aFFFétell}éeé‘lﬁ‘F‘tsl n@g ggg’%i&? of ¥enzyloxy-6-
N180metH glil}f -l MiASEFRE AUR-B)NIBO0( et hyl
te/hex nes = 1/9) to yield 325 ng of

Sg ben5z_ Ig%oxx-as @gg}r&m 3-(§ ytl“ﬁ{-m ole ndol e Mass Spec

2 op§RBIAGHKYL- [H 3ndblees. 500 ,1Hl5|mdlol)eKOH (0.264 g, 4.7
R P T obr G| - 3 ey |

mmob), WIY tri I S%g{(;gtimg ongtng Q.FiﬂH- I29@0| 6911 an?c’izmet%yl iodide

b rlbﬁ H'f].y h mﬂfowr‘w&@'aﬁﬂédj@) 1 RLRf lcﬂuerfé 23 resubting mitdre was stirred

iodide (0. 107 nmL, 1,72 m’T‘D| d
fot 4 bburse Bke codRd 7 BIuPyTRy P WREF anjiratiafied S g pcetate 2
tztngko Yhre c@fnbm r?hi’l‘i’it: %%feiscivé?ér wasRdmeth wattn dviel €MgSanrhnd evapora-
e

extracted wt yl acetate 2 20 t S., d4h onbi ned
tol v compov e o savit s RAH i i 150 USRI aphy (et
a%gate%{e?{gﬁés L %b?dyiel'& 2’7@)%1@ of RbEAEAIGS-Bopropee 1,8Hdintektgl-1H-indole.

was purified'wth f | ash chromat ography (et hyl
acet at e/ hexanes = 1/9) gé 70 ng of
~1

Siemérﬁz;ﬂoﬁiqp}’é'lr?’séﬁﬁbljlrl ek hyl - 1Hindole. Step
%?E{@ﬂ/ K- 89 apyl- 3'3d&1'i?§‘ettl‘f5blll‘l-ﬂ-lﬂddlé’l(®m7t)% 030 mmol) and Pd/C 10%

OX--

@,150 gfgWemmM)ed Ty élg ml rm@})@n(ﬂ ttllle mlxturé vnvgso f'lydrs)genaZe% in a Parr
apparatus for 1.5 hours at 55 psi, at RT. The catalyst was removed by filtration and the

solvent was removed in vacuo. The residue was purified with flash chromatography (5%

ethyl acetate in hexanes) to yield 210 mg of 6-isopropyl-1,3-dimethyl-1H-indol-5-ol.

Step 4. (6-Isopropyl-1,3-dimethyl-1H-indol-5-yloxy)-acetonitrile
(6-Isopropyl-1,3-dimethyl-1H-indol-5-yloxy)-acetonitrile was prepared from 6-isopropyl-
1,3-dimethyl-1H-indol-5-ol by treatment with iodoacetonitrile using the procedure of step
5 of Example 2 above.

Step 5. 2-(6-Isopropyl—1,3-dimethyl-1H-indol—5-yloxy)—4—methoxy—but-2-enenitrile
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filtration and the solvent was renpved in vacuo. The
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le 30 . .

Islrids smdopsthyliodidensiag Hypiprosadprrefistes SATERGPIE L «

| e was prepared from 6-i sopropyl -

Step 6951181 1RPropyt-1,3divhethyl ol H-byddl-5edbxy Adyriniitline-2,4-diamine
ggﬁ%ﬁ%ﬁﬁ%@gﬁet@gﬂ%ﬁﬁ-%ﬁ% gpuygi?nigfneg,f—%iargingﬂﬁas prepared

£62-{ 6P I-1 B-Entéttiyl Byindo 16 lyludg) -4 anythoxy-buth2 remehiteile by
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%qq%gate}l%;v?tﬂegﬂgrtliainleecar ongt%%g{igc?cﬁgggm? OJ/d E %%gg/t e0 gr%%gdure of step 7

&%ﬁgﬂ%@%@&_z&% T_Hils %xddérmmyﬂisdoﬁgﬂml?%ﬂ-abhmw etarmotf dneb820 mi of 1
-pDUl - Z-enenitril e S e re Iro .
HC Koty ehergvnpddachypth g ddiets! shenaygs added glgpdy ntil small

&r?stgbé fo Rt AR theWolulfiof Qs dien d irfle-1rd fireeidfor 18bhude The solid

ot h FormeR was colected By Alfrston wathed vt dicthyl Hher: Sad FHiéP under
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/1 C Step 5\ N NOOI Ol N"NH2 ~O1 N-NH H2N
I/ 2 20 WD 2005/ 095359 PCT/ EP2005/ 002020 -71- Schene

wQ 2895332 (2- 1 sopropyl - 4- met hoxy- 5- met hyl - phePOKEP2005/002020

-acetic acid ethyl ester To a7§olut|on of
2-isopropyl - 4- met hoxy- 5- et hyl’-phenol (3.933 g, 21.8
Sgggﬁ%%|n acetone (100 m) was added potassi um

ate (20 g, 145 mmol) and et hyl bronpacetate
(5m, 5 45.1 mml). The m xture was refluxed over
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tﬁtg&ﬂﬁndetr ReduRed prtssurs @hd theqsid@swaput etidnat ‘t&rﬂwemd&thyl acetate and
reduced pressure. The 1r3f§ tﬁe was U.r Lfie

waier T b BT B QDI VUL e and it P idpg pdiom sulfce
Affér R&N 6V bf 8§ind 4khk, the organic solution Was concentrated under reduced

2-(2- |sopropyl 4-"met X
pagspyre; Th %{ﬁléuempurégfﬁ%tgéﬁm %LCB AOEebhY T fb?}iyﬁé‘%@ ethyl
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I SOpraop - NOX H pyrim di n-
aﬂWbﬁéCIdE@%ést%F g EEY&HOWf%ﬁ > '%/r"gpgr ed f%m sod: um

(0.05 g, 2.17 mmol) in anhydrous
Step 3. 2-Amino-5-(2-isopropyl-4-methoxy-5-methyl-phenoxy)-3H-pyrimidin-4-one

To a solution of NaOMe [prepared from sodium (0.05 g, 2.17 mmol) in anhydrous
methanol (5 ml)] was added guanidine carbonate. After 5 minutes, a solution of 2-(2-
isopropyl-4-methoxy-5-methyl-phenoxy)-3-methoxy-acrylic acid ethyl ester (0.22 g, 0.713
mmol) in anhydrous DMSO (10 ml) was added. The mixture was heated at 120°C for 3
hours and was cooled and partitioned between ethyl acetate and water. The organic phase
was washed with brine and dried over anhydrous sodium sulfate. After removal of drying
agent, the organic solution was concentrated under reduced pressure. The residue was
purified with silica gel chromatography (5% methanol in methylene chloride/0.1% con-
centrated NH,OH) to yield 2-amino-5-(2-isopropyl-4-methoxy-5-methyl-phenoxy)-3H-
pyrimidin-4-one as pale yellow solid (0.045 g, 22%). MS M+H=290.
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heated. at. 110C for 40 mnutes and stirred at RT over

ni ght "*88P%ent was removed under reduced Er essure and
A gespension ofdshindolSel(2-iStreopyl agmethosy-Semethys phewosy)-pyrimidin-2-yl-

baSI fé@?ga W\,é r%gl??@(?)ﬁlb lléllgeln llnggzgﬁl:l}% 3) é’tl&f’ﬁ glll % ?eagegl:jcgbe ?]nd heated at

Mwsmghuvl\ddnh;henermloarw wais hédbdemd nnwhthlcjscdldsvassrompmd by filtra-
S ul hate ldgp % C’];)lﬁaccgm H%e[ eraetﬂ&l%nae gﬂgl%e Mg a{eqﬁas%ﬂﬁgﬂ ‘{Vlth water and
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hl 5-
ByremeE e PGB PP B R o] e BB Hicq gl chroma-
f‘i}:ﬁr$®% métBasbleép nfethylene chloride) to yield a yellow oily residue, which was

f?lﬁ T H}lﬂﬁ%ﬁ@l Eﬂepgfaté&? ﬁc '&ngﬁ-@%&]@qgﬁlﬁg?a\&etonﬁrﬂe rfrrl] %Yelr with
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rlmdlg X %@_ghr}g (0.043 g, 0.14 mmole) in aniline
dinerpd-diggung, % a seal ed tube and heated at 100C
over night. Methylene chloride was added and i nsol ubl e
Ednhple W8S 5.420RIbpbopylidl5 dimetivosyi dienbky)epyyimiciihé-2.4-diamine
The conbi ned nmethyl ene chloride filtrate was washed
and L,.ed over, anh dr ous sodi um sul fate.

?ér%ﬁ@?ﬁ?w&)’fld‘{ al?WrPge 4 the organi c phase

was concentrated under reduced pressure The residue

was cpurlljled with silica gel chroma- tography (2%
met hag! in nethylene chloride) to yieldfa yellow oily

resi due, whi urther purified with preparative
TLC . HPLC%(’IOZV@QT%O%TM Chrile in

Z tQ’)I—VCﬁ'I\ﬁ]Br/'I'HF
opropyl - met hoxy- 5- met hyl - ph%nox) N* 4* - phenyl

- pyri ng_ dine- 2, 4 di am ne, M+H. 365. Ex&@qle 11: 5-

(2-Cycl opropyl - 4, 5- di met hoxy- phenoxy) - pyri ni di ne- 2, 4- d
iamne Step 1. 4- Cycl opropyl - 1, 2- di net hoxy- benzene

Fb a solution of zirconocene dichloride (1.76 g, 6.02 mmoles) in dry THF (25 ml), was

slowly added ethylmagnesium bromide (12 ml, 1 M in THF, 12 mmol) at -78°C. The green

solution was stirred for 15 minutes at -78°C and then warmed to 2°C until the reaction

color turned red (15 minutes). A solution of 3,4-dimethoxy-benzaldehyde (1.00 g, 6.02
mmol) in dry THF (20 ml) was added and the reaction was allowed to warm up to RT over
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Ol-1 25 To a solution of zirconocene dichloride (1.76
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-78C. The green solution was'stirred for 15 m nutes
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reacti,on -
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| te { -
S RS FATER ] ASTELIRE g i
10 c§élbplfo@§'leﬂ2&lﬂmemuﬁy-$>@hzﬁlb @myﬂfowmﬂynasldllm © @rl98®, Ref: Vincent

Gandap et al Sﬁ‘ﬁqﬁ %@%égﬁ?”ﬁ?ﬁﬁiﬁ @194 580-018m, 28), 0.87-

0692 (matenan dmcmc(ﬁnuﬂa; %65 (5 dH), 389d(lscﬁﬂi) preas@m(en, 5Fhe
resi due was purl- fied by S|I|ca gel chromat ography

gr adi 8% t %et | d
ke B e T
residue (0.2 g, 19%. Ref Vi ncent Gandon et al. Eur.
J. On Chem 2000, 37%3: 1H NWR (CDC13) d: 0.60-0.66
(m 2K), 0.87- 0.92 (mY2H), 1nNB]-1.91 (m 1H), 3.85
(s, 3K, 3.87 (s, 3H), 6?06 9(m 3H). Step 2.

5-( | opropyl - 4, 5- bHenoxy) pyrimdine-2,4
i NHZ—% 1.\ N

5-Q2-Tycl opr opyl - 4, 187 di thoxy-pheWézxy)-pyri m di ne- 2, 4
-di anPre was prepared foqQm 4-

cycl opropyl -1, 2- di net hoxy-benzene foll owi ng the

procedure of step 1 and steps 3-7 of Exanmple 2 above.
15 E(a@ptleprdpyl-4,5-dimethoxy-phenoxy)-pyrimidine-2,4-diamine was prepared from 4-

SEBTLPA RebIS B AR R ey pigd 7 o

Bxa€iple? abotecycl opr opyl - 2- met hoxy- benzene

Example 12: 5-(5-Chloro-2-cyclopropyl-4-methoxy-phenoxy)-pyrimidine-2,4-diamine

20 Step 1. 1-Chloro-4-cyclopropyl-2-methoxy-benzene
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WO 2005/ 095359 PCT/ EP2005/ 002020 -74- Br >_MgBr THE o
/[ 1 d P(Ph)(-\P(Ph)2 N1ICI2 \OC To a solution of

wa@ 20509359 - chl or o- 2- met hoxy- benzene (1.45 g, G6PGBEP2U0$/02020

indry THE (10 m), was addeg { 1,3-bis

(di phenyl phosphi no) - pr opane} £&hl or oni ckel (1) and

cycl o- Propylnagnesiun1bron1de (46 M ,0.5 Min THE, 23
Y' at RT. The solution was 5 stirred af‘FT for 2

hours,\and then heated at 65C for 48 hours. Agueous
hydr f dri c aci petigp (1 N, 20 nL) was-aded, and
J\he re was "t hen cool ed to RT gnd stirr§ br 30
m®@ut e¥. The reacti ture was partH;\ oned_bet ween

ethyl ecetat eP#s water. THIzMPLbi ned & ganfc phase
was washed with brine, dried over anhydrous s@di um
sul fate, and con- centrated under reduced pressure

The residue was purified by silica gel hro r?)o v THE
Tbouo@@a@m@a bepgedtalory ey 5ze§1reé} 4553 ol Wary
(}(? s (r%eag |a§ 5?<B¥her§1 }gﬁd’sgﬂﬁﬁ 1élﬂ013(ﬁ1|1dk@WII) and cyclo-

Iﬁ)opﬁnﬁgﬁ@u(mbr(gngde ( ) mb05 Man THF g$_|5rxmo 15 atk ’{ dge eqﬁmon was
é,‘\}_l-bfﬁ! Fg\%%%(j h?]lﬁj_!) a}}dq}x ﬁ&%d a“d’?@ f3 48 hodrs. AqRedizdhydrochloric acid

th(tﬁn@iermemladpd @pﬁﬂﬁWﬁﬂWIMJ@@)erm irypd for 30

xgln(u;ges h% %a@ﬁ E'ﬁftug Whs )}%rgt1(’)\}féa:'1%)t(\§e6%11n% g;e)tate and water The com-

bénét élrgdnm phase waasvaphe@lp'm biring, dsig¢ over anhydrous so um su ate, and con-
4PC h9 l'ldglp du%e’dé: % SRt A YeRRRART %uhﬁteél BWMH& éell‘@hromatography

and steps 3- above
E%’:wfhyleic&tﬁte in hexane) to yield 1-chloro- 4—cyclopr0pyl 2~methoxy—benzene as yellow

rﬁ?‘%ﬁ%@r@p& %7(;9 am ne %ﬁ&b@g)&l 0 %5 Wﬁ&ﬁmh@mm\) (B 2H),

1\.$§H2 8O (M, NH2, 339 (s; 3H 657, 1H, I—8 1 Hz, 2. 0 HZ), 7 21 (d lH J=8.1 Hz).

Step 2. 5-(5-Chloro-2-cyclopropyl-4-methoxy-phenoxy)-pyrimidine-2,4-diamine

Cl

5-(5-Chloro-2-cyclopropyl-4-methoxy-phenoxy) -pyrimidine-2,4-diamine was prepared
from 4-cyclopropyl-1,2-dimethoxy-benzene following the procedure of step 1 and steps 3-
7 of Example 2 above.

Example 13: 5-(2-Isopropyl—5-methanesulfonyl-4-methoxy—phenoxy)-pyrimidine-2,4—

diamine
NH, NH,
0 | N 0 | N
o
~o N//kNHZ — o N)\NHZ
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WO 2005/ 095359 PCT/ EP2005/ 002020 -75 To a mi xture of
5-(2-isopropyl - 4- net hoxy- phenoxy) - pyri m di ne- 2, 4-di am

woeoo0932y, 1.17mmol), prepared accordi ng to BEXHREP1085/002020

2, and met hanesul foni ¢ anhydride (0.81g, 4.67mmol e)
was added trifl uoronet hamesul f'onic acid (0.45g, 3.00

a0 2B L B 0, Al o 2,

was podudre er, )
IbshfoBdpfepmiet hcwading i ExhndplbigChdwkthanestifamig anhydride (0.81g,

extracted in i.6h o] M. j e
1S o A O RABRN A0 55 20l AR e i
tugswalliscavadsit ORd i beihnsi Fhe teastiorcmixsuremispguegshintaige water, basified

Vgllit}lt %a%?@%%lééé&@é@o%ﬂi)rp an%ga%te\gi 1}1&) cﬂclﬁmﬂ%eq{gnegﬁﬁﬁ:h was dried

ovet Nass@yfilerad hndleametrteatyd pirecosy Yheyesidue ian pugfied via Sash chro-

rb%%gga%h% g\é\'fg{htfg g%g}é“:/q_g%%gﬁl:ﬂﬁsg_ﬁ’z(ﬂz Witbo. 9%)%]91740@)' gab@5—(2-isopropyl-5-

1h8thaResatfBhylyi fretHoldy-phitnaadpybimidine 2,4-digmiopys aavhitstshlick (0.248 g,
- phe ] i, dipe-2,4-di amne Step 1:

%’9}?)53’:{%1%3%@65‘0% - 4- met hoxy- phenoxy) - pyri m di ne- 2,

4-diamine NH2 N2 O NO NONNH2 ON-NH2 | To a

B@imile 0 05-[5-(2,3-Dihydro-1H-tetrazol-5-yl)-2-isopropyl-4-methoxy-phenoxy]-

5-(2-isopropyl :4- Xy- phenoxy) - pyri m di ne- 2, 4-di am

ne (0.40 ¢P ldir.‘egﬁa'wﬁrgi n glacial acetic acid (4

m) at RT was added a sol ution of iodine nmonochloride

£t8p 2:85-45-18d%B-isoppdpyl-4rmethagy-pheaceyl) ipyriaudisie{44-diamine

Water (6 ml) was al so added, and the reac- tion was

stirred for 16 hours, after which_angther portion of

I odi neyonochNe i de (0.4g, 2.47mmof’e) in YHaci al

aceticlacigl (4nm) was added. The reactioon Jg xture was

stir orYyan-Naddi ti onal hour I e 2Widic

g xt as ag'LL(i ed with . satuw a Mo ution 20

ar@” extract edN nt®¥di chl or onet Hine.Y The or Bani ¥4 ayer

was dried over Na2SH4, filtered and concentrated in
vacuo. The residue was purified via flash

chr onat.ogr . (5% i CL2 i 1% .

B o aiatio8of usioprab By PR RRCR oY ESRapE L didlint a0,
dish ardold ibladhlnectkacliefdgrl) aoR@ved agded alsqlGtiaiB 6t igdine monochloride
929 . MtH 40Q.. ep, 2... . _
@25 A6 mamo dn B RcEe 2 1 B0y Yot (P ayelsg addsds gpd the reac
Hobanzantdd ot e Mr2 0ot ABRRZNoRET PERRADEH164In6 2fonockiBride (0.4g,
ZI\.IZI7Zmr|\1I1IE)I%e) ilcl) glacha{\glcgticNécli\k&n(R) Iblvaszglgend. The reaction mixture was stirred for an
additional hour at RT. The acidic mixture was basified with saturated NaHCOj3 solution

and extracted into dichloromethane. The organic layer was dried over Na;SOs, filtered and

concentrated in vacuo. The residue was purified via flash chromatography (5%CH;OH in
CH,CL, with 0.1% NH,OH) to give 5-(5-iodo-2-isopropyl-4-methoxy-phenoxy)-pyrimi-
dine-2,4-diamine as beige colored solid (0.536 g, 92%). M+H 400.

Step 2. 5-(2,4-Diamino-pyrimidin-5-yloxy)-4-isopropyl-2-methoxy-benzonitrile
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5- (5-1 0do- 2-i sopropyl - 4- met hoxy- phenoxy) - pyri m di ne- 2,

wa2asarsse (0.37g, 0.925 mmol) and CuCN (0. 12PQI/ER2089002020

nmmole) in DVW (5 m) was heat at 120C for 3 hours.
Water (100 m) was added, and ‘t’He precipitate was
collected. The residue was tri 5 turated with
spl i c di eNW,or onet hane (10% CH3¢H in CHRLL2 with
td ‘release the pr oduct froaﬂt copper

0. 1%
e Nered. The filtrate : cemnyrat ed
|edIV| flash chrorthgr (30/ Qiln
CH2C12rwi t h 0. OH) to giveo N™ "NH,

I sopropyl - 2- met hox

5- (2, 4 di am no- pyrlmdln 5-yl oxy) - 4|
g, 44%: M+H 300.

y-benzonitrile as white solid (0.1
10 Step 3.
5-[5-(2, 3-Di hydro-1Htetrazol -5-yl)-2-isopropyl -4-meth

A)ﬁﬁxﬂﬂh@BDEK-Y(S—1odw2-u§aipdmpyb43néthdx53phamxw4ﬁyrﬂm21m@,@lenme (0.37g,

0592(5295% gﬁﬁg&ﬁﬁpjﬁggwgﬁ_“ggwﬁ'wﬁg@pflg 6‘}}? é‘\% agéh 20 20°C for 3

RoWRE MARter 1100 inl )ewds added, gnd Chedpietipitite was Kglleelted The rersid}le was tri-

oA AR R Bt e neom

r@féh‘ifﬁhe ﬁﬂﬁid&ﬁfroﬁﬂtst do@[ﬂemfonqﬂd:xd{hd filterdalit BHet filtrate ivad Gomgentrated

saddurdreds s aneiromsaepie IOk T BB PO o eive

2] @-'Bi’arﬁiﬂéb[b Enidirt-B-ytxd) gaisopropylf i-ueethoxytieasonifiileas white solid
solldfo e_gaa collected by filtration and washed

(@i 128> 5 mM). Purification of the solid by
preparative HPLC (15-95%CH3CN in water, 10 mnute
Slézﬁgil 2052, gay Z|_5ro {13-te@azol-5-y1)-2-isopropyl-4-methoxy-phenoxy]-

3-di hy/ etrazol - 5-yl)-2-isopropyl - 4- met hoxy- p
henoxl?ﬁ]T“B Ii“‘n’? #MYIC,_diamine HCL salt, as white
solid (62 ny, 25% M+H 343. Exanpl e 15:
5-[5<(1HAH1md ﬁol 2-yl)-2-isopropy-4 rrethq\m/ phenoxy]
[ [ 21 di am ne WD 2005/ 095359

-77 Step 1. N
olH-lmdazoI 2-yl i soprogyl -4-nmeth
ﬁgﬁ dl rre-—2+4 digri e NH2 fHl. HA

CPCO/ -

To a hot solution of 5-(2,4-diamino-pyrimidin-5-yloxy)-4-isopropyl-2-methoxy-benzo-
nitrile ( 0.2 g, 0.67mmol) in xylene (15 ml) at 120°C was added azidotributyltin (1.10 g,
0.67 mmol), and the reaction mixture was heated for two hours. Another portion of azido-
tributyltin (1.10 g, 3.34 mmol) was added, and the mixture was heated for another 5 hours.
The reaction mixture was cooled to 0°C and bubbled with HCI gas for five minutes. The
solid formed was collected by filtration and washed with CHxCl, (3 x5 ml). Purification of
the solid by preparative HPLC (15-95%CH;CN in water, 10 minute gradient) gave 5-[5-
(2,3-dihydro-1H-tetrazol-5-yl)-2-isopropyl-4-methoxy-phenoxy] -pyrimidine-2,4-diamine
HCI salt, as white solid (62 mg, 25%). M+H 343.

Example 15:  5-[5-(1H-Imidazol-2-yl)-2-isopropyl-4-methoxy-phenoxy]-pyrimidine-
2,4-diamine
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f~ 2. HN-~NH2 /MeOH p NNH2 2 ON NH2 N' NH A cool ed
(0C) suspension of

WG2(02/0%5369 anmi no- pyri m di n- 5-yl oxy) - 4-i sopr opy| PRF/RE1005§02020

y- 5 benzonitrile ( 0.138 g, 0.461 mmol) in dry
met hanol (15 m) was bubbl ed Wit HCI gas for 10
m nutes and refrigerated overn ht . {J%{ent was

Hop pot-ab S dnibdror Bdimetazolr %g@ BOPROPY Yt yRethoxEPhengxy]-
sol i dpmhg;héagg disflinesol ved in dry nmethanol (10 m).
Et hyl'€ne diam ne (0.034 m, 0.509mmml) was added and
the reaction mixture was refluxed for 20 hours and
trateqHunder reduced pressure. The

NH
2| rr?d'&§/\2/ ylz)/MEOPlisopDop
y- phen Y] -pyrlmdl ne-2, 4-di - am ne which
crystaliNed from net hanol /et hyI acetate /#theMHas a
white solid, (0.053g, 33%. 'H NVR ( DVSO Yelta: 1.26
(d, 6H, J=6.9 Hz), 3.33-3.48 (m 5H), 3.85 (s 3H),

cggl é ZO°C§ Egspegs@rgoéi (2, %%ammﬁzyg%l }:Di'-@/l%y xég’prg%)w-z-methoxy-

lﬁénbﬂlkhllemoclas @} 0.26yijnol) insdrp mﬁydnoa(rﬁanbomhnbbhdwth HCl gas for

i st AR s SR NG B s
%91: hlg'élm #@lid which was redissolved in dry methanol (10 ml). Ethylene diamine (0.034

1H d | 2- |
BHTEAL) 1% PR AP PR T R R DB 29 T and con-
E@ﬁ‘ﬁlaiedl uhdeF ﬁédﬁ?éd*bﬂe@ﬁ@ Athe@edidie: waPpurifled barsilicd géldﬂﬁdnatography

e 9R St iy RIS Bl 3f0mD toyitas-
ba4, Simhyaftganalhﬁdiz@-i y@»zmr ma,styxﬁhenmygtpyrmdme-z 4-di-

was refl uxed not her

FmineOThiches wqt%lgﬁiéowsﬁlgﬂ Ot eetilristisias £ e splich (00536,

Y63). ‘@PN?&U(DM‘S@) dH]ﬂqu26r(696{Q€]d=6[HH§)§ BI38-3. IzhanmS) 3185 (s, 3H),
was purirtile

PoT (RBBD 05500850, C56Tb, Hobeitdh 1Fh: APy BHe” dh oI oM HH: 343

/0.1% concentrat ed anm)nl um hydroxide) to yield 5-[5-
$ttphl SU[SJ-leInﬁszb) 2.31)-3-94pedpil-44metiorp-pheRbig Pyyimidine-2,4-
-pyrinidine-2,4-diamne as pale yellow solid (0.026

g, 41dpmingy NNR (DVBO) delta: 1.29 (d, 6H, J=6.9 Hz),
3.3-3.39 (m 1H), 3.94 (s, 3H), 5.53 (b, 2H), 6.00

(b, _7.01 (b, 3H), 7.36 (b, 1H), 7.45 (s, 1H).
Mk-H: 341 H. 339 NH,
0
)\ BaMnO,/CH.CI I \)N\
amin®, /L, bl
~o ~ o N~ “NH
N7 "NH N“ “NH
\_/ _

To a solution of 5-[5-(4,5-dihydro-1H-imidazol-2-yl)-2-isopropyl-4-methoxy-phenoxy]-
pyrimidine-2,4-diamine (0.033 g, 0,096 mmol) in dry methylene chloride (25 ml) was
added barium manganate (0.4 g, 1.56 mmol). The reaction mixture refluxed over night,
after which more of barium manganate (0.1 g) was added, and the mixture was refluxed for
another 6 hours. The reaction mixture was filtered through celite, and the filtrate was

concentrated under reduced pressure. The residue was purified with preparative TLC (8%
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Exanpl e 16:
1-[5-(2,4-D am no- pyri m di n-5-yl oxy) - 4-i sopropyl - 2- net
wheogoesenyl ] - et hanone and PCT/EP2005/002020

1-[5-(2, 4-D am no- pyri m di n- Sél oXy) - 2- hydr oxy- 4-

[ sopr opyl - phenyl] -ethanone NM2°NH2 NH2 ~O I N-NH2 O

N NH2 HO N NH2

ngthanql o meélp}%neafa%idﬁ 2@<§7‘V°pﬂ?é‘ﬁ%f%§f§tedpi}?mf‘8% Brdsoyidg) toyield 5-1
ﬂﬁ )Qdfl)lgﬁsgiﬁﬁlmﬂre hen 3 P-pitimidias-2xd diachitioas pale

yqncavh?olm 6 efifon %Nh&%{ﬁwf%ﬁ 4_?1? AR @séﬁnlg% flgy,3.3-339 (m,

1&{50& b4 (653 588 (1, DN %.60(b, 221) /00T 6, 3H)BT36 (bAekiRr7.451(s AH). M-+H:
was ad to the reaction at 0C. The m xture was
3dl,|MdHu§35hg anhydrous sodi um sul fate and concentr at ed

i n vacuo. Aqueous sodi um hydroxide (0.2M 10 nL) was
%16%@@%1 t A[3-(Ba- DS iecp v idiR G- ylogt) uF- ﬁopm@yhbaiethb)qrt-phenyl]-
for 1 hour. After cooling, the reagi ?ﬁ'ﬁ’ 4
extract ed %hﬂ?fkﬁla@ﬁllﬁo@érﬁmmmmﬁflﬂh SR ey eoxy-4-
| ayer was g ‘%g}’}gl% 1]-<ddhoieous magnesi um sul fate,

concentrate |f|ed with silica gel colum
chr oma- tography eI uting with 96/4/0.1

di chlor gnet hane/ net hanol DN hydr oxi de ™9-yi el dym,

1-[5- (R, 4-di no- pyri m di n- 5- yl OWPT% 4-i sopropyl dret

hoxy- 9’ hanone (72 2 |31 as of f - e ) =N

sol i HI = 317, 1HWR (h hloride - LA,
)8N A4, (d, BH | = 6.9 HZ) 2 2.519(s 3H), N N

(

3.19 (m 1H, | = 6.9 Hz), .88 (s, 3H), 7.13 (
7.18 (s, 1H), 7.29 (s, 1H), 7.62 (s, 2H), 8.30 (s,

1H), 8.60 (s, 1H), 12.01 (s, 1H). Also recovered was
5L(2- 1sopropyl -4- methoxy—phenoxy) pyr1m1d1ne—2 4-diamine in anhydrous dichloro-

Spatsiaft i A RRRY G TRA o] Y koMU rftchidccomnaaL 4.57
ol and/Blunhii tricBogide lesaamg(mﬂmmi) oﬁﬁt@éuwgsfar 23 hours at RT,

tﬁb& gdr}l,i Mas Jadci'e%ég Sh‘i—felalmf;rb%t 06((39 TE% ﬁmt%ré@a&cﬁwdﬁg)g anhydrous

s6dhfn @ﬁ],fat& bfhd candenkrfted 1r2$@cp08 Agegus sodidm h)glrg)gdg €0.2M, 10 mL) was

a%iq%:é tqﬁlﬁ rgﬂi(.lﬂ%arbcga\ r‘ﬁuﬁﬁlﬁg ﬁeate%_g_t iﬁp@%&gp@ﬁg {\fter coohng, the
MatRIZwiLexaated Wﬂﬁéﬁmﬁmpa‘ne@mmmm@imz (lﬁ}’el'— vm dried using
g\hﬁsgﬁglra?ogngflurﬁ suhkte, concentrﬂ'_g agdlgu{}"ﬁgg with#fiRa el column chroma-

to fa%h'% eHitigiwith 96/4/0rt diehiofomyéthays/ dethawprapppprizankydiexde to yield

]y -~ Z@ é dj.}@%kx{o_rﬂl)ﬁr)n((ﬁ% Qngwgaélsggﬂ)go 1-25 frﬁ%ﬂb&@ﬁ@%@ 7eill'ia)none (72 mg,

<>/§)4asfHFP 'whu@ 's§l§P hyedvir-pr) k= $i7, WatNaviR. (h&ﬂf@hldrﬁrelsalx)u -n(g)MSO -dg) &:

over ni ght e 5 reacti on was cooled in_an i

it S G s DL oA 309l ) B AP 53, 7-13 (5 1D,
7.18 (s, 1H), 7.29 (s, 1H), 7.62 (s, 2H), 8.30 (s, 1H), 8.60 (s, 1H), 12.01 (s, 1H). Also

recovered was 1-[5-(2,4-diamino-pyrimidin-5-yloxy)-2-hydroxy-4-isopropyl-phenyl] -
ethanone (43 mg, 20%) as pale yellow solid, MS (M+H) = 303, 'H NMR (hydrochloride
salt) — (DMSO-ds) &: 1.18 (d, 6H, J = 6.9 Hz), 2.59 (s, 3H), 3.10 (m, 1H,J = 6.9 H), 7.00
(s, 1H), 7.26 (s, 1H), 7.54 (s, 1H), 7.60 (s, 2H), 8.32 (s, 1H), 8.62 (s, 1H), 11.75 (s, 1H),
12.05 (s, 1H)

Example 17: 5-(2,4-Diamino-pyrimidin-5-yloxy)-4-isopropyl-2-methoxy-benzoic acid
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pH of the reaction was 7. The white solid precipitate
was col |l ected, washed with smal | anounts of water and

waelr@khoenet hane, and dried to yield PCT/EP2005/002020

5- (2, 4-di am no- pyri m di n- 5-
yl oxy) - 4-i sopr opyl - 2- met hoxy- benzoi ¢ aci d: (51 nm,
96% MsS (MtH) = 319), which was converted to the
hydroeptori deppal t: ' H NWR - SQ-d6) ﬂ,HZS (d, 6H,
j = 6. 0317(m 1Hj .glaz) 85(s
, 71.26 (s, 2H), S , 8.33
Xé? 1Ay, 11.65 (s yﬁre 18:
AZD am NeF p NH;n dln 5- yTm -|sopru NB; met hox
mde NH2 N2 ON _ I\ O '~NH2014NH2
II HNON2 To HO

5-(2, MNdi ani no- pyri m di n-5-yl oxy) - 4- |sopropyl 2- met hox
y-benzonitrile (49 ng, 0.16 15 nmol, from Exanpl e 15)

’[?)Ehss‘ﬁ@ﬁ%ﬁﬁ)ﬂ d'fSe(chIaﬂ'lQﬁm(cﬂ- piihi AR S- ﬁﬂ}@lﬁdl s6gtapil-Dydethuxydbenzo-

, d | ved
mtemaodngwag e @@naﬁaigmiéeﬁba'nne;hwﬁﬁsmﬁe%m@% sgfm
AFEIEE O SO T T g e e
rinctipn ey cacled in A bAtht Aqugayp hyfteblogic sregPHBtAS ﬂ@?‘gumﬂ the
%@g Qléﬁctloﬁlm'?' HHR PN fol'dqﬁ'éaﬁl@até’ Wwad ébllected, washed with small

m no- pyrimdin-5-y -4|

sty ora 4 T e midin- -
y?qﬁ“@dw B}(}\—gg—}ﬁ}f %rehﬁﬁlc 1&d t(B@ m§1 yG%OMSI (M—I—H§9 =30}, ' which was
c@nverﬂdd, toy:lz;)e:h)@rgch?;%e salg i\/@l -gnw%dg)l (4:23 1‘1,)6%-1 % =99 Hz),
J5 ) G: , s, 1H),
ﬁéﬁzz. 18]5#% 3}7)1 68Q§ 1H§H> 26 ,EDH) (53 (Jth}({) 8.33 (s, 1H)

81&@ (sEb&émlll &519:1H).
[5-(2, 4-Di am no-pyri m di n-5-yl oxy) - 4-i sopropyl - 2- met ho

g@%ﬂ;{w' ] 5.4 £ DRIV RABR 18T 4ERHOBH 0 202 R0xy-Béhzamide

5- (5- Am no- 2-i sopr opyl - 4- net hoxy- phenoxy) - pyri m di ne- 2
, 4- diNg e NI@INHZ ON_ I\ ONc~ON ~Niig NNH2 N2
2

5-(2-"8 met hoxy- 5- ni t r o- pfraneR i m di ne-2
4-di g, 6. 58 mmol) s ded|li n_let hanol
H,g 38 ,ﬁ#\rmborrb was ~agdetnt0% patia INHD On
char 5 coal (210 ngf. After hydroggnation in the Parr
hydr ogenat or overni ght at 35 pspth ® reac- tion was
filter®¥d through celite. The cel’ite pad was washed
wi t h et hanol and ethyI acetate and the filtrate was

’chhg 82’3: %%lrtmend%]ijx}gﬂ{l dbd %%’16)8751 4V\fs$;;}o§&1| ) ‘fl?et%&y 52 Hirile (49 mg, 0.16
mmol, from Example 15) suspended in ethanol (1 mL) was added sodium hydroxide (64
mg, 1.60 mmol, dissolved in 1 mL water). The reaction was heated at 110°C for 5 hours,
cooled, and washed with dichloromethane (25 mL). The dichloromethane layer was con-
centrated and purified by preparatory TLC plates (92/8/0.5 dichloromethane/ methanol/
ammonium hydroxide) to yield 5-(2,4-diamino-pyrimidin-5-yloxy) -4-isopropyl-2-meth-
oxy-benzamide as white solid (9 mg, 17%, MS (M+H) = 318), which was converted to the
hydrochloride salt: "H NMR — (DMSO-dg) 8: 1.05 (d, 6H, J = 6.9 Hz), 3.00 (m, 1H,J = 6.9
Hz), 3.75 (s, 3H), 6.91 (s, 1H), 7.07 (s, 1H), 7.21 (s, 1H), 7.37 (s, 2H), 7.44 (s, 1H), 7.47 (s,
1H), 8.15 (s, 1H), 8.43 (s, 1H), 11.52 (s, 1H)

e

Example 19: [5-(2,4-Diamino-pyrimidin-5-yloxy)-4-isopropyl-2-methoxy-phenyl]-urea
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(92/8/ 0.1 dichl oronet hane/ nethanol/ amoni um
hydr oxi de) gave 5-(5-am no-2-i so-

WRe@pyhs3as met hoxy- phenoxy) - pyr i m di ne- 2, 4- di anPCEER05002020

pal e orange solid (468 ng, é( 10 (M+H) + = 290),
whi ch was converted to the hy @ochl oride salt. 1H NWR

S'jep_lD%@g‘g‘?}no . —1%(gm?pgyl-<4%ﬂft la%ngHexto%? E}Zﬁﬂn%\ﬁg %24( éﬂ}nfa_'
705%5 1H) 7.40 (s, 2H), 8.10 (s, 1H), 8.42 (s,

xy-p NH2 NH2 O NN |
" NH2 N t5—Fo—
NAPY! - 4-met ko noxy i di ne-2
, 1.09 mol) su l_r])ended In water (3
) vvﬁ%ozadded acetic acid (0.25 nmL}"™2. 34 mmol ). Once
all solids had dissol ved, sodiumcyanate (71 ng, 1.09

fﬂ%—isgdl 52k \ﬁ?gthb}gfhe n?tr%%x@%c%ﬁéﬁgi’iﬁ%dm@% &a?ﬂlﬁg(@ ££-6.58

nut es ncentrate
nfrtiol) baspdndéd in eshdriot 6150gel) ioal Rambaembovastadded pfp palladium on char-

cgﬂ%ﬁ%ggn A%% anf)/alrség%natlgx% gins 9{113 %h?b@gﬁcjltomé?ﬁ@ﬁ{ 435 psi, the reac-

tiloh-wagd filterbidahioughpylite niTHe nelﬁe pddowgs) washed wigh@hyanobandesthyd acetate

Rl SRR 8L G ot

(sBB10:1 dithlbiMrnethaEatH&)ol BamihotBing hyd:@pe[de gaveS-G-amino-2-iso-

pyomrg-4(1§1ethﬂgg—plh§n%)gy§-(p§'nn2%bh %ﬁé@g&rfme §{%_Bal§ gt%%@é ohd]('ti%S mg, 25%,

%FDH Wisich Wb corbreftdd (&thelﬂy').irochﬂorﬁfk sélS HMMH\Q(DMSO ds) &
00 /0953 9 PCT/ EP2005/ 002020

0199 (8, 412, J4= ©0dHAIn3 9B ym; Hiel 7165 Iy'no;z»ﬁmgiz@o@%bwflé Hrfigy(s, 1H),
7rb%>(i)¥ I\][ﬁlb\ Kﬁé&ki 2@%&%@6@?H’)\W42'\{'§L21HP NON __O NN

5- (5-am no- 2- |sopropyl - met hoxy- ph yri m di
Step-&il SntP-AeDipmonoRyringd 13155 Yb%éﬂsoprf?mgﬂéw& ﬁf -urea

di ssol ved_i n. anhydrous dichl oronet hane (10 nL) mas

NH2 -O N

added anhydrous II dine (0.03 ni_, T. jH) . To
this reacti at 0C was added NchI oride
(0.03 ni, : Af—t—e*r—s‘c-rrrl R|f/[\1 hour,
the reapt™of vvas N —0 ~ NH,
NH, HN
=0
H,N

To 5-(5-amino-2-isopropyl-4-methoxy-phenoxy)-pyrimidine-2,4-diamine (314 mg, 1.09
mmol) suspended in water (3 mL) was added acetic acid (0.25 mL, 4.34 mmol). Once all
solids had dissolved, sodium cyanate (71 mg, 1.09 mmol, dissolved in 1.5 mL water) was
added dropwise. After 30 minutes, the reaction was concentrated and purified with silica
gel column chromatography eluting with 92/8/0.1 dichloromethane/ methanol/ ammoni-
um hydroxide to yield [5-(2,4-diamino-pyrimidin-5-yloxy)-4-isopropyl-2-methoxy-phen-
yl]-urea as an off-white solid (244 mg, 68%, M+H)" = 333), which was converted to a
hydrochloride salt: "H NMR — (DMSO-dg) &: 1.18 (d, 6H, J = 6.9 Hz), 3.02 (m, 1H, J =
6.9 Hz), 3.89 (s, 3H), 6.94 (s, 1H), 7.00 (s, 1H), 7.54 (s, 2H), 7.85 (s, 1H), 8.08 (s, 1H), 8.38
(s, 1H), 8.63 (s, 1H), 11.61 (s, 1H)
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concentrated and purified wth preparatory TLC

(93/7/0.5 di chl oronet hane/ nethanol/ amoni um
whyasosEsse) to yield an off-white solid (74 ngPei/EP200§002020

of bis- and tris-acetyl 10 atgf products). To this

solid was added aqueous sodi Oft hydroxide (0.2 M 2

Eampwgﬁﬂ eEﬁ?'&#@igﬁf&\%ﬁé‘{iﬁéﬁgyﬁﬁs-% 1Pnr1‘>§gr2-n‘fe‘%ﬂc'n89phenyll-

di chl or ongichamedd ayer was dried using anhydrous
magnesi um sul fate and concentrated in vacuo to yield
N-[5- (2, 4-di am no- pyri mi di n-5-yl oxy) - 4-i sopr opy!| - 2- et
hoxy>phenyl | nuacet ani de as a Whyte solnd] (53 nmg, 46%
MtH) + —33(;) |ch was converted| toga hydro 15 chloride

sal t (DVBO-d6) S 1ZI(d, 6 Nj = 6.9 H),
2. 08 ,é\og (m 19 %\ﬁ 88 (s, 3H),
7:90 (s 1H) M8 (s &7 (s, 9274 (s,

(s, 1H). Exanple 21:
5-(2-1sopropyl - 4-met hoxy- 5- ni tr 6- phenoxy) - pyri m di ne- 2
,4-diam ne The synthetic procedure used in this

R T T AT
b b EOToploaR) Grapliadip anhy diowiglotpmsthgss (L) was added

%%9%1 %?_é;é%ng %6_6%0@ 36 %ﬁ@lﬁloTo ﬂﬁgreagﬂi(ﬁfl{\h&@tﬁﬂ 400PC Rtaepdded
agetybchloride @mwa(b&@mmq% tAfYar sexrg af R fqp he%%%@ﬁﬁﬁlon was
cl%m?r)tlsa%u @hﬂﬁe%@%ﬁ?ﬂegﬁg{&? TH@(@!I W@ Figi chid2dmethand Ghethanol/
atnifidaiuyn hydepxiglehior yidst g pffariyite cobd RO anigcgge 9fibiy; anghgis-acetyl-
aﬂ%@g% C'f'v\(/%t Jﬁh?}ﬁ%hﬁ&%@ ad%g a@u@ous_gagium K}dibRideeS.2 M, 2 mL), and the

he m xture was

mjixeurelved refluxed For Ishawy cogbid a@w&heimmrm&ébwdﬂp goL). The
haLt im c rated in
orla%%& alieqa)peFIWés glrlécﬁhﬁﬂ\%%ﬂghhe i “? R Rt cBh&htrated i

rac ned or.gani cs
mﬁ@tcﬂ\;&dﬂé‘ﬂ-[w& H-dispipo- magmdm ﬁ;;yiqubflrxp@progy r?gale@]ygfy-phenyl]

d_i dfhydro-
Ng aﬂg}éﬁ Id a 1@%'3 ﬁ%g?? ﬁ%—?hogg}z)\éﬁgﬁlgwta%%&iv\éﬁegt ydro
cla@&x@e Ak H{WRSO(IDMSO dg) 8: 1.21 (d, 6H, ] = 6.9 Hz), 2.08 (s, 3H), 3.09 (m,
1H, J = 6.9 Hz), 3.88 (s, 3H), 7.00 (s, 1H), 7.09 (s, 1H), 7.57 (s, 2H), 7.74 (s, 1H), 8.36 (s,

1H), 8.63 (s, 1H), 9.26 (s, 1H), 11.75 (s, 1H).

: .5
1H), 8H36 (s, 1H) 863 (s 1'#!}2?(9 26 (s 1H), 11.75

Example 21: 5-(2—Isopropyl—4-methoxy—5-nitro-phenoxy)-pyrimidine-2,4-diamine

The synthetic procedure used in this Example is outlined in Scheme K

0] 0]
OH Step1 OH Step 2 OH Step 3
Pd/C Tosyl
o
~o CHMIBr o ~o Chloride

OTs Step 4 Step 5
———————— ~
~o0 HNO, 0
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Step 2. 2-1sopropyl-4-nmet hoxy-phenol To a solution of
2- (1- hydroxy- 1- net hyl - et hyl ) - 4- net hoxy- phenol (50.57
W@2002/p%3am0l ) in 550 M AcOH was added 10% PdPCI/ER2002002020
slurry in 20 m H20). Ammoniugy formate (87.52 g, 1388
nmmol ) was added in portions. e mxture was warned to
1OOC for 1 15 hour, cooled and filtered thrqugh a pad
elite. The ?ellte pad”was washed with et NH,
at eoH The "Bt her | i ques
dted with ethyl ace. The ZCombi ned an||cs)\
WashedNCw 1HP120, Orashed with brine, o®ied overN N,
Na23@4, filtered and cofMentrated in vacuo tRPgive
2-i sopropyl - 4- met hoxy- phenol (44.74, 97% as a pale
yellom10|l 20 Step 3. Tol uene-4- sul foni ¢ acid
SCHEMB Kopy| - 4- met hoxy- phenyl ester To a sol ution of
2-i sopropyl - 4- net hoxy- phenol (56.91 g, 342 mol)
s%ﬂeg'lebr(ﬂﬁfﬂrﬁﬁy -1 ShetBylOethiil) -4-dhikthoxyaphEnsln 750 m CH2C12

s cooled to QC. Tol yenesul | ori 0
Tg@@o}m@p)o e agq?esng éE%L &85 1&1 l?‘l? 1% at 0°C was
qgﬁédel tilﬁ&dmyfstlﬁhﬂheséy bhenymé@laﬁ@he (2t)ﬂmge$0ﬁ mnmmnmmns over

e mxture was allowed to warmto e
30amn aThe s ATEREa RS (T 1o 46 Db fyifird s fenched by
@J&&}de ifibR of Po%me 10&9&{11152 scidigied tMthﬁﬂ (stéw bddikiph)eith

d wth Na2S edagcon rated in vac W94 with
concenfratsddiGl a@d@eftaraesqi WéF @ & SQmPInEg QTEARHS PEEHYashe
I—g@( %ﬁféd&%{%ﬁﬁ@ dtied esavidsoy Ht@&d@lnd fébﬁicentrated in vacuo to give 2-

I sopropyl - 4- net hoxy- phenyl er (8p11 (E] /%1&1
(i deoxprdetethyl- e@tpr‘l-metth%h?e SRR adtan 1
2-i sopropyl - 4- met hoxy-5-nitro-phenyl ester WD
F%Q’S/ZOIQ ?KPWQEE&Q,O@{MOZO - 83 To a solution of

T@glt ;)ﬁ?t(eo;é)f@@(l lfgl(l))[]ci;gxya— i‘lrfg? vi- e{gpl}%p%xﬁt Lﬁ%éjy( 3@'5 nyizg é'nmol) in
S% n‘f WHO1D w1880 BYTia8 a s}ﬁfrinﬁ 206nlH O Arﬁﬁiouium) formate

pourlnglntoaraldystlr slur\rﬂ}é/l é)lg)°Cforl
(8562 5688 Afmel) wpsadged | ippoTHpRS: Lh %Yaﬂl?‘l q
ht%f r&%gleWEhg ﬁl’t@ﬂ%ﬁﬂﬁ)ugﬁ 'a%duﬂ’@@.ﬁe V'ﬁﬁélwlil‘e( RAGyastwashed/@ith ethyl
uene- oni c acid

agetitso fihopyather ligon vy mexed with HyRetngexgagted with £y agptate. The

gxb%;eda&g lfl&l WG adhiedShikih PHOCwaéHeQ with brine, dried over Na;SOy, filtered
I 'sopr opy

- 4-met hoxy-3-nitro- heny ester an
apd|cen9ea|tnamd is yhGuD tpgﬂ@ 2-{sABEqY étﬂl%t (Phg <f4s?£ 89"4}) as a pale
Ndw QR opyl - 4- met hoxy-5-vitro- phenol A sol ution of
F of‘uene- 4- sul foni ¢ aci d

2-i sopropyl - 4- met hoxy- 5- nltroﬁg ter, and 2- 10

Stegoh rlpyenesd- m,lfqmgm 2ﬂmrep nzlfi 50 g, 58
hérfbl 5@9 3D GinvB srivvhplaedne (57.3.0

m%‘@l@m%@ Iyz@ym nut es t e m gt urleé_ S CO i

roly dpbmmal) oy ¥l €Hico wp creled 10 GC. aFelienss o8Hhrids (6854
3:@ txw%%{) qlll PB@ g‘ll b‘?{z@tl thsjad\%& HI%WME L ®) raQ@ﬂlat alintaicieé the internal

acet € Co d or gani c e S
twnpbram@< Wren Ehe it wes/@liowalztsmrmftm&%e AT PED was added

@ﬁqge ”Hﬁﬁ&e‘ﬁas‘ S UACH Vith [GALEL UERe 8dthbiRs ofahids inege Wished with
brine, dried with Na,;SOy, filtered and concentrated in vacuo to afford a crude solid. Re-
crystallization from hexanes afforded toluene- 4-sulfonic acid 2-isopropyl-4-methoxy-

phenyl ester (81.67 g, 74%) as white needles.

Step 4. Toluene-4-sulfonic acid 2-isopropyl-4-methoxy-5-nitro-phenyl ester
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25

30

35

15 matography (gradient: 95:5 to 4:1 hexane/ et hyl
acetate) to afford 3-am no-2-isopropyl-5- nitro-phenol

W@ 10508389 81% as a yellow solid and PCT/EP2005/002020
3-am no- 2-i sopropyl -3-nitro- phgnol (1.32 g, 11% as a
yellow oil. Step 6.

(2-1so ro 4- et h
oo R ORBoR a7 GEPrBe T CPRpIaR dend b 900 859
mfrholyTRI118 nif2AEBH(WAS 208edR36941 fuﬁﬁ)n 03 a0 mm After 16 h the

benzenesul foni ¢ aci d anponet € t
sglﬂgp,'l was pgggng(f_ntgmtapl&%gtl r)f (btszsl 1&@#2 %%r %erhn the preci-
piatd WisSilVREd, Wash Gyt ELD afld uﬂwuﬁ@@ vatuuz (308@Yltoegive toluene-4-

tracted with tol uene/ et hyl ac t

suiferinpsid 2nspRroREks oty %/? Pﬁ{?ep g‘%éf‘&](%\} %i& ,ﬁq’? gatl)nd[1 Rfiene-4-
Led 236 CeMetiRsxgB-hit Ell d (7:1

ARG SAIE SRS iR el s

insepeeebls BEIES- met hoxy 5-ni tro- phenoxy)-acetonitrile
(8.95 g, 76%9 25 as a yellow crystalline solid. Step

SZep 5. 2 Isopropyl- 4—methoxy-5 n1tro—phenol

- so ropyl T
8‘1(1 @ I}Fg‘ﬁ‘r‘%(flﬂgélcgf:%Z lsgi)}or})ol rI]I(leen s 5—n¥t¥(|)—gh91|1yﬁ] &stér and 2-

écéarb - ﬁra’lhoxg’ ﬂﬁttfmgsyaﬁ} a;tetrr(m mhgmswﬂmh):ﬁtctmd r7i5|mL 2M KOH

o . s R P ARG o, cvapo-

Tl iR NESyEHAPISf Na S, mn@wluﬁ@ﬁw@mldaﬁaswfe =(150ith 1581 HCl and
ntorr to grve an or

lid. 3 h
asacted ottt asstalgnThe HEmRPET GERG? M V?’%Lig‘"%%%’d e, dried
(Wg? }\J)a 3(5‘4 ﬁﬁ@remand ebndehfeed T eaclib X Thé eruda dilwas peefitdvia flash chro-
16 _hr additional .anili chl ori
oostsby (odiotdnity hichessentehyangets  HESH 3G Rt Aforropyt-s-
xﬁ{ro u@IénBi((lfOQB & 8lop) Iﬁ?ye’ﬂ@{ﬁ%bh& End\Bamifié2CRPropylezinitro-phenol

oured Into O. The m xture was extracted
mzrg,éiwlasaadloat@l washed with H20, washed with
brine, dried over Na2S™, and concentrated in vacuo to

f L 1 i duct
ﬁg%a f?ﬁ&g@oﬁ%@éﬁ%ﬁfbﬁg?&ﬁg ph@nom a&et@ﬁiﬂﬂk% product vas

peTkERe0h3R0uRe20s0p gyl aﬁn@t@@gﬁm (et amm 5%6993 7i3-00 8, 94
%m&?am«;rpze@égmf&ﬂ[: n8d cjMomyl edér (20.93 ghS2imendl i@ 500¥nL DMF

ure was cool poured onto 2 i of an .i.ce/ H20

wasavanesd tB156°G.cAften 16r¥gths it Was eoolss Poyredinto g0 mL HzO and ex-
%’@&%F@ltﬂ‘t{) 3[61‘1_@9 hledte (Qq) U"FH‘@EOIH@&%H&J Bt 5&@/vere-ﬁhﬁhed with H,O,

e soll ecr%sta- lized fromEFtOH to a

ﬁasmd mth&ruwﬁltqrfdmn exyeentrafed ibvashen SRS FLuds Soli] Py gcrystallized
B Dforli T2 4ébpo y@%o/fheﬂgloﬁ)t gﬂﬁﬁoﬁﬁleﬁoﬁﬁldc&‘ﬂmtrﬂe (8.95 g, 76%)
[ ne soI [ F SOl

'vated 1:1 with Et OH) MtH) +
éBsZOyellEWa:npltailnzero id
1-[5-(2,4-D am no pyrlmd|n 5-yl oxy) - 4-i sopropyl - 2- net

%}géXm@ Srig(;p]ro Fﬂox&'fSeﬁtr%tﬁfén]) )5pyr1m1d1ne 2,4-diamine

4 nethoxy phenho
Apyixture of h’%alsgpnppy é-mpqﬁ 1th=|phex}O}qy¥ -acqionitile$8-¢B\g 35-5 mmol)

an'??Brederlck’s reagent (14.6 mL, 70.9 mmol) was warmed to 100°C. After 45 min the
mixture was evaporated under reduced pressure (50°C, 50 mtorr) to give an orange solid.
The solid was added to a solution of aniline hydrochloride (9.19 g, 70.9 mmol) in 150 mL
of EtOH. The mixture was warmed to reflux. After 16 hr additional aniline hydrochloride
(4.596 g, 35.5 mmol) was added mixture was continued at reflux for 4 h. The solution was
concentrated in vacuo and poured into H,O. The mixture was extracted with ethyl acetate,
washed with H,O, washed with brine, dried over Na;SO4, and concentrated in vacuo to

afford a yellow-green solid. This crude product was added to a mixture of 200 mL NMP



10 NO2 NH2 To a sol ution of
5-(2-isopropyl - 4- nmet hoxy-5-ni tro-phenoxy) - pyri m di ne-2
wWQ Zeodiogassne (2.953 g, 9.2 nmol) in 250 nL Et GCEHRP2085002020
AcCH was added 10% Pd/C. The pj xture was placed under
50 psi of H2 via a Parr hydro@ hator. After 2.5 h the

m xt ur vvasfllt rou Th a .
anhEuaRiRe EATAPRALC h&gé oS APRE I P T oA AT S he mix-
ttﬁ'@ wiab 80d1dd R pettadainesl2 1 Bf a\tﬁﬁé}’@IZOTthctmes Tihie eesubting arkapitate was

inb5 cooled to ol uti,on
ot G0 S it oo PRl gfs rcrysa-
hﬂdtﬁ"orﬁmh to%ﬁ@g&SQ%-ﬁéﬁbﬁoW%B&@x%gtﬁmoeﬁmm) -parirhiglihe-2,4-
washed w r

d oy 2 .
5 dlamine el &80k 3 ASBR S A0RUOY RIGULS SIS LPRGRA 11 with EXOH)

M I(I -28»d10- 2- | sopr opyl - 4- met hoxy-

-Eenoxy) pyrim di ne-2, 4-di am ne (2 156 g, 82% as a
Ede@nar ; o@lrzgn%ﬁésoll WZOPHSJXI é]{)y%- oxy) -4-isopropyl-2-methoxy-phenyl]-3-
-4-isoprop Zmrget hoxy- phenyl] -3 -ethyl- urea NH2 NH2

0O ~\ ~ 1\ I \~ ONINH2 O N NH2 NH2 HNYO HM WO
2005/ 095359 PCT/ EP20 5/ 002020 85 A saol uhl on%g‘I
Step(ls 5ol hine-2-Jegr R4 me oRFrab R AR 4 idiaige 2

, 4-di am ne (O 117 g, 0.4 mmol) and et hyl |socyanate

(O Q34 g, 0.5 muol) in 4 nL of tolue tedto
100CY n a s Keed tube. After 5 h the s Iutlon Vias
43 Qcentrated in  vacuo ga ;\sol i d.
atipn yia flas'ﬁ_cﬁr—m’ratogrgph
af f'or dexH,

-N&,, 4- di ami no- pyri m di n-5-yl oxy) 4Nlrlzsopropyl 2 met
10 hoxy-phenyl ]-3-ethyl - urea (0.120 g, 83% as a white
solid; (MtH) = 361. Exanple 23:

Tb-q s@h(t@pmfdr@wmopylréwme@hwéwtm}wm% FpFiBHgine Z4rdfamine

Fgﬁiﬁ%ﬁﬁ%dl) o) 25@*1{81] ﬁkOHra‘ﬁﬁ Zy'jgcd\fll"gvas Qi&‘éd\k(@b OdNC. MR nixture

uene

véas @faca:lmmdr-r 50 psioyfitbpa a Rawmgyngﬁ@ néﬁ%‘;’l)z Mrthwtﬁrs was filtered
tgrém frl ?@e@ of ée%teﬁ ad Yradwa I\A)ltﬁ’@ﬁyl%‘é&‘éfer drfGhe §8lution was

ove procedure,
15 phrtjally (;Quo@nttauphlm Macpupr iThe residue was taken up in 500 mL H;O and cooled to

0°C. The solution was slowly acidified to pH = 12 with 50% NaOH extracted with ethyl
acetate. The combined organics were washed with H,O, washed with brine, dried over
Na,SO,, filtered and concentrated in vacuo to afford 5-(5-amino-2-Isopropyl-4-methoxy-
phenoxy)-pyrimidine-2,4-diamine (2.156 g, 82%) as a dark-orange solid.

20 Step 2. 1-[5—(2,4-Diamino-pyrimidin-5-yloxy)-4-isopropy1—2-methoxy—phenyl]—3—ethy1—

urea

g LA
NH,
HN
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20

di n-5-yl oxy) - 4-i sopr opyl - 2- net hoxy- phenyl ] - 3- phenyl -

ea (0.122 g, 28% as white solid; [Mt = 408.
wezaspdssP4: 5- (2-1sopropyl - 4- net hoxy- PCT/EP2005/002020

5-pyrrol - 1-yl - phenoxy) -pyrimgdine-2,4- 15 di am ne NH2

NH2 O TI N30 O-(1 NONNP’ONNLZ2 N2 N To a

sol uti on

Ao h B g SRR AT BRI P e % diaspine

(0418201 Remol) Bnd6dybhisodyakata(®034 g, 0. 5kbmiol) iAd@RL watoluene was

S35 o SRR P SR

Wéso ghRladrlowi colith Uneiticanien vid (ﬂastcdirbiﬁ@togﬂ'dphyiﬁﬂj(llzﬂﬂeOH 97:3)

oH_=. 8 wi th. 50% NaCH
a%?#ﬁ%@?i S AR O SR 2 el A eyt )-5-ethyl-
g.mﬁ%wsm\)vas HwhaOsolia (MeeH )=1361.br i ne, dr| ed w t h
Na 2S04

iltered and concentrated in vacuo to give a

br own lid rification,

el 05t B bbb diais ORI SIS s gP Y gpethoxy-phenyll-3
(CH2C12/ l\/qgldn Zuseh af forded

5- (2-isopropyl - 4-met hoxy- 5-

pyrrol - 1-yl - phenoxy) - pyri m di ne- 2, 4-di am ne (0.244 g,
72%-as-a pale yellow solid. (MH) = 3297 SimNeyly
prepared fro trom

% §opropyl - 4<___|:>etﬁﬁxy phenoX
am e/ko 313 g—3—3—+rob) al\wgo
€D , 1. R i) was Soluéne( 2, 5-

Di met gy, - pyrrol -1-yl)-2-isopropyl - 4- et hymf‘%henoxy]
-pyr|m(§| ne-2, 4-diamne, (0.259 g, 64 %.y(MH) =

368. Exanpl e 25:
5-(2-1sopropyl -4-nmet hoxy-5-[1, 2, 3]tri I -yl - phenoxy
)-pyrimdine-2,4- diamne NH2 NH2 cl~ OOl d

N- NHTs MeO NNH I\/EO NNNH2 MeOH TEA NH2 N2 | / 10 N
fz;F l lgg)\émngf jtsc?[zefggg ghcgcyg%l} %r é(rjfy&entudme 24'21%&15%?5 §b&§ 1.1

mmol) was converted, as descrlbed in the above procedure, to 1-[5-(2,4-diamino-pyrimi-
din-5-yloxy)-4-isopropyl-2-methoxy-phenyl]-3-phenyl-urea (0.122 g, 28%) as white solid;
[MH]" = 408.

Example 24:  5-(2-Isopropyl-4-methoxy-5-pyrrol-1-yl-phenoxy) -pyrimidine-2,4-

diamine

- L

NH,

To a solution of 5-(5-amino-2-Isopropyl-4-methoxy-phenoxy)-pyrimidine-2,4-diamine
(0.303 g, 1.0 mmol) in 15 mL AcOH was added 2,5-dimethoxypyran (0.152 g, 1.2 mmol).
The solution was warmed to reflux. After 2 h the solution was cooled and poured over
ice/H,O. The solution was converted to pH = 8 with 50% NaOH and extracted with ethyl
acetate (3x75 mL). The combined organics were washed with H,O, washed with brine,

dried with Na;SOy, filtered and concentrated in vacuo to give a brown solid. Purification
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5- (5-am no- 2-i sopropyl - 4- net hoxy- phenoxy) - pyri m di ne- 2
,4-diamne (0.400 g, 1.8 mol) in 5 mM nethanol at 0OC

wor®saskied trimet hyl am ne (0.308 g, 3.0 mmpl ) BEIEP2005/002020

hydrazine X1 (0.388 g, 1.4 mmvol ). The sol ution was
warned to 50C. After 4 h the ﬁ?x 15 ture was

viodith FsomBIgER L Ut b MS QBN R HEO] A o>

byl NaRSOA- difidnkd 0@@4 7aY6o ongeilé ydibecsolid.
P rbl Fgcghé&%ajrllr‘fﬁ?rgatl on V|la fleg(sh cI%?orr;t ography (94:6

(MHIZﬁEﬁ%O—I) af f or ded 5-(2-i sopr op-
-4-met hoxy-5-[1, 2, 3]triazol -1-yl - phenoxy) - pyri m di ne

S a‘h@d@%f@&ﬁ(ﬁ fdta 50(5- &hifo-23sopropyididt @ethoky-ghhefidry)-pyrimidine-

28 ﬁlsm(lme RAlAg bl méfflﬂ? and 2.5 heanedians (04 b -4 gehowas 5-15-(25
Din-@'fyh %M'ol PR shprdpyl-i Ghétlbiy-Bhaitsy Bppfimidine-2,4-diamine, (0.259
2, 4-diram no- pyri m di n-5-yl oxy) - 4-i sopro

gp§4 %6)- ﬁMﬁﬁBxy-’z henyl ] - butyrani de WO 2005/ 095359

PCT/ EP2005/ 002020 -87 O NH2 NHci v CL N 0 MO I

E%Nﬁ ZBﬁngerwH?-mezh&ay N[ 02 BH2iazdlol-§l-plednioiy ppyritidine-2,4-
g am no -1 sopropyl - 4- net hoxy phenoxy) - pyri m di ne- 2

, 4- di ani neliamipe400 g, 1. 4 mmol) in 15 nl CHC13 and
Na2HPO4 (0.392 g, 2.8 mmpl) was added 4- chl orobutyryl
chloride (O 194 g, 1.4 mmol) drop-wise. After 4%_%1

aIIo dt st|?15 mn. The mxture was
Wi th and extr ed-wii h CH2CL I
conb orfjanics were wasted W byid |ed NfééNH

MEQSOS filt @& edNdnd conawsom/ateErd i n vacu to afford

4-chl aiR- N-[ 5- (2, 4-di am no-

pyrim d| n- 5-yl oxy) - 4-i sopr opyl - 2- net hoxy nyl ] - butyr

am de (0.495 g, 91% as brown foam [M] += 394. 10

Step 2.

Fbllb%r{gflthé\motedﬂe oé Hayddapy al rHeienmCﬁ”-lgsl 485695 742i(199%) dgyA solution of

et oK eI BYEL Pk P p9ibleR-2, Labiifine Wkbo g, 1.8

mmol) in 5 ml methanol at 0°C was added trimethylamime (0.308 g, 3.0 mmol) and
hydrazine X! (0.388 g, 1.4 mmol). The solution was warmed to 50°C. After 4 h the mix-
ture was concentrated in vacuo and extracted with CHzCl. The combined organics were
washed with H,O, washed with brine, dried over Na SOy, filtered, and concentrated in
vacuo. Purification via flash chromatography (94:6 CH,Cl,/MeOH) afforded 5-(2-isoprop-
yl-4-methoxy—5-[1,2,3]triazol—1-yl-phenoxy)—pyrimidine—2,4—diamine (0.145g,31%) as a
white solid; [MH] " = 342.

Example 26: 1-[5-(4—Amino-2-methyl—pyrimidin—5—yloxy)-4—isopropyl—2-methoxy—
phenyl]-pyrrolidin-2-one

Step 1. 4—Chloro-N-[5-(2,4—diamino-pyrimidin-5-yloxy)-4—isopropy1—2-methoxy-phenyl]-
butyramide
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Cl NOMON~G- NOTo asolutionof 5mM 1.9 M
NaOVe in MeOH was added 4-chloroam de X (0.495 g, 1.3

wornwb)p9s3gdter 6 h the sol uti on was concentr at eRICT/BP2005/002020

vacuo. The residue was taken up in 15 ethyl acetate,

washed wi th H20, washed with ine, dried over Na2SO4,

filtered and con centrated in vacuo to give

1-[5- (4- am no- 2- net hyl - pyri m di n- 5- ybexy) - 4- im-?tpropyl-
[ToXYy - phelrrgél] pg rroljy di n-2-one ( 23(9 g 7% as

ol .@1, 'Bé\)l (HO s OCN

“515- ' a §€?pr:_ll m ok edg- y | OMPP—4 i[sopr op)N 2NRet ho
$9phe eni dazol e- 2-t hi ol B
5-(2-1N propy - 5-i sot hi ocyanat o- 4- oXy- phenoxy) pyr

i m di ne- 2, 4- di ami ne WO 2005/ 095359 P2005/ 002020
88 NH2 CI\ G ONH2 ONI /N\ TFA MeO NNH2 MeO N

NH2Z N NH2 S To a solution of

To 4 Solationof 3~(Fsopinoyisoprondt hoephqatiats Ro¥Y) Ry Fimfefed-diamine
P%ogggi”zf}ﬁgm?qn%@Q?I%Hels‘&gm' I)IE{)Q cﬁsé’ﬂ U%%am) stadded 4-

gne .
dhldirohuq#r)’l chvbrsled0d84g, 14 nmnolldtpp[-mge ni\ eif-2 Vﬁ and %I—I2C12 were

a%ﬁu& LA d tﬁee %;&Zs%lmmmg 13 it TR u‘Pé Whs SdiddGliZed with 2N

rgani cs were washe brine, dried
maéeog, mlzam;teﬂ wWitheCHsCla ffdleccombmdmgaéuc& werg washsd wgth brine, dried

(ﬁlg{‘ E%%/&b %i?tet"eﬁ H%B}{éenﬁ'a{eﬁ% gﬁ%@ga gﬁf)ﬁf £ Ehloro—N (2346 c}éammo-

enox
p;&nhfddl\mﬁ-ﬂonmé{ Idbl]mepyB&ztneth@:yeph@yl butyramlde (0. 485 g, 91%) as brown

fl 5 ﬁm no- pyri m di n-5-yl oxy) - 4-i sopr opyl - 2- net
R nyl i m dazol e-2-thiol NH2 OBt NH2 O N
EtONH2 Ol N I\/EONNHZ MeO NNH2 N\ HS5 10 \\\\N To

Steps ) 1B (- Axhinan?-meethyl qtyzimidin-3-7Bxg)-4 dsaprapit2 methoxy-phenyl]-
m Et0—| % ?dgggl a solution of thio-isocyanate

(0. 430§° mol) in 2 M EtOH The mixture was
war med to refl ux. After 30 mn the m xture was

cool conc rated in vacuo and suspended in 1M HC
and riefl éxe d&gain for anot 30 mmll reaction was
neut i Nh saturat ed Na

MeO /k

To a solution of 5 ml 1.9 M NaOMe in MeOH was added 4-chloroamide X (0.495 g, 1.3
mmol). After 6 h the solution was concentrated in vacuo. The residue was taken up in
ethyl acetate, washed with H,O, washed with brine, dried over Na;SQOy, filtered and con-
centrated in vacuo to give 1-[5-(4-amino-2-methyl-pyrimidin-5-yloxy)-4-isopropyl-2-
methoxy-phenyl]-pyrrolidin-2-one (0.230 g, 47%) as white solid; [MH]* = 358; mp (HCl
salt) > 300°C.

Example 27: 1-[5-(2,4-Diamino-pyrimidin-5-yloxy)-4-isopropyl-2-methoxy-phenyl]-
1H-imidazole-2-thiol

Step 1. 5-(2-Isopropyl—5—isothiocyanato-4—methoxy—phenoxy)-pyrimidine—2,4—diamine
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15 extracted with CH2Cl12 The conbi ned organi cs were
washed with brine, dried over Na2SO™4, filtered and

w@enses3sat ed in vacuo to afford PCT/EP2005/002020

1-[5-(2, 4-di am no- pyri m di n- Sﬁgl oXy) - 4-
i sopropyl - 2- net hoxy- phenyl ] - 1FF i m dazol e- 2-t hi ol
(0.298 g, 50% as white SO|Id[M—|]+ =373. Exanpl e 28:

5-( -1-yl-2-isqopropyl - ¥t hoxy- noxy) - pyri
m di ng- 2, 4- B, di am 2005/ 09 3590

PCT/ @6/082020 -8ANH2 NH2 If OT O 7Noul 30 MeO
N t ca3 N N NRDA~A s pon of
\Rs ledeﬁ/é (0. %? , O74m’m)§IHO

|mdagle(0 120 §, 1.8 nmol), oﬂ‘x@o 070 g, 0.4
nmmol ), ©s208 (0.616 g, 1.9 mol) in £ nl DVF was
heated to 100C. After 72 h. the m xture was cool ed,

’[%14 sl('ﬁl?t?% \%t{Sh( 5%11%@15%?6({}12?& qﬂﬁl%@pﬁéﬂ&kf) Eyﬁﬁl@&ﬁ&-@ 4-diamine

I ned or th brine, drie
(0100 g \B28odkl) ini 1 b He@ aadd FAC948 8 0-4memol) was added thlophosgene

(P30 L ERMB8T) Wk RUELN(R h ¥thd hftcuPnd RIHZIMHEhT2M NaOH and

eftradted with 1HCly | The combinedmy ganics vesr i wrshedvattoRsine, ghyied giver
Ifewﬁ %lég?gfﬁﬁ]égﬁcegﬁa@g Qacu® D afffl R (MNpPoy5Lidothiocyanato-4-

r2eth&@eyt ﬁheilobfhmmm@ma Metlmnsze;m@skg:gr?zﬁ/p)s@mr@w|foeme[MH] = 334.
xy-phenyl]- 10 propan-2-ol NH2 NH2 ONON Ol |

SLS B T SISO s
0C wamsidatdleeR-thiol

1-[5-(2, 4-di ami no- pyri m di n-5-yl oxy) - 4-i sopr opyl - 2- net
hoxy- phenyl]-ethanone (2.523 g, 8.3 [, from

Exanphg™ 16) |N|-gort| ons. MWtter 16 h the i x 15 Nihe
cool edl t o iy t he additi %
NHACE. “FZO tjgded the mxture trlpct

Wi t I e e. The conbi néd er ﬁg-l
Me®h PO, wadhedNeth brine, dri dfQver

fil terMQﬁand concentrated in vacuo.Hg- ude solid
was puri ged via flash chromat ography 94//6

CH2CA 2/ MeOH) to afford acet ophenone .00 g, 40 %
recover ed) as a white solid and al cohol X (1.00 g, as

b8 DB BERSTPION B W lionor
thio-isocyanate (O 430 g, 1.3 mmol) in 2 ml EtOH. The mixture was warmed to reflux.
After 30 min the mixture was cooled, concentrated in vacuo and suspended in 1M HCl and
refluxed again for another 30 min reaction was neutralized with saturated NaHCO; and
extracted with CH,Cl, The combined organics were washed with brine, dried over Na;§O4,
filtered and concentrated in vacuo to afford 1-[5-(2,4-diamino-pyrimidin-5-yloxy)-4-
isopropyl-2-methoxy-phenyl]-1H-imidazole-2-thiol (0.298 g, 50%) as white solid [MH]"

=373.

Example 28:  5-(5-Imidazol-1-yl-2-isopropyl-4-methoxy-phenoxy) -pyrimidine-2,4-

diamine



10

15

20

25

(0.65 g, 4.7 mol ) and | odonethane (0.098 m, 1.6
mol ) were added and the m xture was warned to 50C.

wedasoseal portions of i odomethane (0.019 ni, POI/BP2005/002020

nmmol) was added at 1, 2 and 3 hr. After 16 h the
ni xture was cool ed and 10% NF@I and extracted with
et hyl acetate. The conbi ned organics were washed with
gshed wth brine, 25 dried with Na2SO4, NH, | t er ed
cpncent rNé'{zed in vacya to give O A

2 §i nopyri mi djh VEI2005/ 09 | )N\
005(002020 ~ - 90 N7 NH
MeOy| OKV) - 4- INOpNidpy| - 2- rmAFhOWOQhenyl] ropan- 2-ol *
(0.71L g, yiled) as a white solid. | _77: 333.
Exanpl e 30: N
5-(2,5-Dii osopropyl nmet hoxy phenoxy) pyrim di ne-2, 4-di
am ne NH2 NH2 N NH2 0O NNH2 O To a olutloq f
Asuisper{siqriofchi- mdprrhwmqnmnnd@fw 8%5/5,-047 4 gl pipda el 1205 18

0x I&pggfvlgj 470 0 D 0aRER: K% @g,o (6%% g1 dnﬁnan)rm 4 il DM wik heated to

1009G t AtersT2 e J(rmcturemfas cggleg, (hh;m:c} P P b xracted with ethyl
ag%%ti%gg{ig dprh‘ﬁlyg&%fégﬂ 5s ddfed.aed V\fltlﬁ%rln@ delidd &em2804, filtered and

acetate. The conbi ned or anlt cs
corcentrateshindamid. rPLmﬁqagon vidrpirepprafiner ] LaO4ef (Sllz %“@é) afforded 5-

BB Ao FARA R B Ok domine (020539

aChREiR/shBGHMIgH\e341.
5-(2, 5-di i osopropyl - net hoxy- phenoxy) -

Pg%ﬁpi? fj% m'ﬁ'@»g-@%@é%@a%i?ﬂyl&%f@l-iﬁﬁ)rapmrﬁ&hoxy-phenyl] -

1-[ 5- (2, 4-propam3eclpyri mi di ne- 5-yl oxy) - 4-i sopr opyl -

t hoxy-phenyl]- ethanol NH2 NH2 O N NaBH4 ON MO N
NH2 MO N, ~NH2 O HO 15 To a solutiqQn @
1- [ 5274~ di agjyno- pyri m di n-5-yl oxy)Y4-i sophblyl - 2- net
hoxy- é] ef hanone (2.500 g, 8.

st W, 100 m
WS YN added NaBH4 (1. 566 4 ) at
Q¢ sol it i gh was al'Towed t osparsro RI: Ak 20
h;O0t hersat ur aNed MiH4C1  was added, t e mxture wal

0
concepfrated in vacuo and extracted
acetateO The conbi ned organi cs were washed with

brine, dried over Na2S®™, filtered and concentrated 20

’J{':cﬂ? CElil (grb ?g {hy[régéf %&%}Tﬁggﬁ‘g oorl 82;7' dSJth 03 .0 M in Et,0) in 83 mL

TIBF 620°G whscaddnd 1 fpr (2m-diamen&-pytioyigin=2y! ogﬁ)pﬁwowlﬁetpﬁthoxy—
N
ture cooled to 0°C and was quenched by the addition 10% NH,Cl. H,O was added and the
mixture was extracted with ethyl acetate. The combined organics were washed with H,O,
washed with brine, dried over NaHCO3, filtered and concentrated in vacuo. The crude
solid was purified via flash chromatography (94:6 CH,Cl,/MeOH) to afford acetophenone
X (1.00 g, 40 % recovered) as a white solid and alcohol X (1.00 g, as a 1:1 mixture of
methylated/demethylated). The mixture of alcohols were taken up in 31 ml DMF. K,COs
(0.65 g, 4.7 mmol) and Iodomethane (0.098 ml, 1.6 mmol) were added and the mixture
was warmed to 50°C. Additional portions of iodomethane (0.019 mL, 0.6 mmol) was
added at 1, 2 and 3 hr. After 16 h the mixture was cooled and 10% NH,Cl and extracted
with ethyl acetate. The combined organics were washed with H,0, washed with brine,

dried with Na;SO,, filtered and concentrated in vacuo to give 2-[5-(2,4-diaminopyrimidin-
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-91 Exanple 32:
5-(2-1sopropyl - 4- net hoxy- 5-vi nyl - phenoxy) - pyri m di ne- 2
w0 Ze0diogssine and  5- PCT/EP2005/002020
[ 2- 1 sopropyl - 4- met hoxy- 5- ( 1- n'%t hoxy- et hyl ) - phenoxy] - py
rimdine-2, 4- dlamneNHZN 0O HN+ O_CNH O DAST
NHZ O N NH2 H 2 HO .0 Toa 0 . .
5-ylop - dasoropHira-REDOTF PRI LPRPRR 35) BZT z}@l 372 yhite polid.
[ ppry=phgnyl ] - ethanol ( 1.613 g, 5.3 in 30 m
Cl2 at -78C was added (dlethylan1no)sulfur

Esarmple 30 o PP BRI REIEE MR RO TR 2R SRR

extracted by CH2C12. The conbi ned organics were washed
brine and dried Na2SO4, filtered and
concéfit rat edan vacuo. Purificatio

via ¥tz ca gel 10

chr grat ofr Yy (95:5 CH2C12/ MeO 3ave
5-( opr )\4 met-hoxy=5- vi nyl gnox )-%b
Py ne- 74-piHam ne (0. 044\9 7 as aen, ([ VH] +

and 5-[ 2- Isopropyl
met HokyO 5- ( 1- net hoxy- et hyl ) - phenaXy]- pyri m di ne- 2, 4- di
ami ne(0.075 g, 4% as foam [M{+ = 303. Exanple 33:
5- (2- Et hyl - 3- met hoxy- benzyl ) - pyrj m di ne
To Sohanafni et ST e bR Y AP R B hy-phenyll-
pﬁ%ﬁf'n' i‘%g(d 550%0 'i‘qm%nM) M%ﬂz%@msl ad3t&TFR (418 Ihl'_gh'r’z‘@mmol) and
tixThipisiari ($t7gpl 10.5 mmolS) After 30 min saturate%l—%@&a was added and the

n@éﬁlrg U%%( E)Ltrcr{c?‘kg%fmémﬂ a@&ﬂt%y II*h@I @&ﬁbm’éﬂ‘dﬂ@ﬁ& v@eré/ezhkimdwlth brine,

zal mol ) was_.convert eﬂ fi
deied overNabSOn, teeegl an Gpncg;gr@fﬁgﬁ ig vaCug 9 give a crude 0 Plfification via

ﬂgﬁ'hrﬁm&gg@g@ hRAChARRDE) e3-(AB1 didsdropPBmathoxy-phenoxy)-

2005/ 953?@ PC&@SZO%%OOZOZO
pyﬁandﬁteeqoal-manznequz,aigsﬁ&%b Abkyhite
solution of 2,2,6,6-tetranethyl pi peridine (4.67 g, 33

Eg“%gllr%e ';r’“#, 71% ﬂ%—’% P’%rgi.&lmﬂy%ﬁuﬂﬁ%#ﬂﬂ?ﬁ4ﬂsd;ubwnz -ifethoxy-phenyl)-

hexanes) drop-w se
mai nt ai ni regharted

NH, NH,
O\ﬁN NaBH, o\(k i
s
MeO N™ "NH, MeO N” > NH

o HO

To a solution of 1-[5-(2,4-diamino-pyrimidin-5-yloxy) -4-isopropyl-2-methoxy-phenyl]-
ethanone (2.500 g, 8.3 mmol) in 100 ml MeOH was slowly added NaBH,(1.566 g, 41.4
mmol) at 0°C. The solution was allowed to warm to RT. After 20 h, the saturated NH,Cl
was added, the mixture was concentrated in vacuo and extracted with ethyl acetate. The
combined organics were washed with brine, dried over Na,SOy, filtered and concentrated
in vacuo. Purification via silica gel column chromatography (9:1 CH,Cl,/MeOH) afforded
to 1- [5-(2,4—diamino-pyrimidine—5-yloxy)-4-isopropyl-2-methoxy—phenyl]-ethanol (1.613
g, 60%) as white foam; [MH]" = 301.
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internal tenperature below -10C. After 15 min a

sol ution of cycl ohexyl-(3-nethoxy 5 benzylidene)-am ne
W@ 300869%3§9 15.0 nmol) in 5.0 nl THE was added BCTEP1985/002020

solution was allowed to stir -15C. After 1 h the

solution was cooled to -78C.~ Pgdoet hane (11.9 m, 150

nmol ) S ed in.0 ortion a )

B 5 A b AR e oS PRl 195 iamine and
NHACH, ang [Q%éﬁﬁbﬂ%—maﬁbﬁtiOL-m'Eﬂﬁ)xvembylthemmghpynmldme-z 4-
wer e Rd wth H20, washed with brine, dried over
MySOH4, 3B and concentrated in 10 vacuo to give a
crudelmne as an oil. The oil was taken up in 90 ni

HE and HCl (22 m, 89 muvol, 4.0 M and dtgl

refl .RAff“lEfr 2 the solutlon scomhed H20 S o

ad m xt PASTwas ext Lacpe VVI th ethy

ac rrb1—-r’red—argan| vverp )"{\Nashed /LNH
vBshed wi t b dried oy m;ter\ed and

c etratedln vacuoto gi v acrude oill. O

Purification via flash chromat ography (98:2
hexane/ et hyl 15 acetate) gave 2-ethyl - 3-net hoxy

TQ%‘%éﬁJtﬁﬁmfde 5( (0, 588a:8ino6B3Aemidis B efeyy) dsisapropgal-methaoxy-phenyl] -

e‘@.a{xgl_(ét m g3- q]ngrﬁcg)}gp %%ﬂ]} WZCW ?ﬁ gl was agd%i ghetlﬁqllammo)sulfur
il drie (A ST QOBBS)QGSJJ& fenél). Aftensirdng1sth, Eatam}bédéNﬂ-ICOg, was added

aée;l S@I{}{g@grenv%s rzegt)éactec‘f gy %hd&{‘ly ‘fge c&r}lbl%zeé ogganlcs were dkd with brine
a15?d QdeENAWO SfiltBleAany 'cbﬁ&ﬁﬁjaﬁedﬁﬁ Waduod ImﬁrﬁZattﬂmdwa sitioeegel
chroggggggbg(&{a? @Hg@lt ﬁ\%g())Hﬁl gave 3 a Fso\p/ropy RS oxy—S ijphenoxy)
pyiifmRdifBl 20 Btagiihe gpo@pg B9%)-aga bt Y {M&{m}zw 301)and 3- [z JRepiropyl-4-

Wﬁé&gﬁﬁbm@ N ﬁillt/ﬁ} e@’g’ﬁ—;ﬂé‘r dl u%e f5 Hﬂaé'{]%]%ﬂ)t %é) as foam.

[MEH+Q§O_NH2IIkz N Step | | | I\IZNStepZ MeO NS NH3
B NsPocone & o NH NH Step 32 NZ NNMOI | N

SOve. H2ZNCF3 MeO E
Emale@@sség(h@#ﬁkﬁzeﬁcfgmc%?&b 125@5“’3(‘}' epy’% dontie
5- (5- Chl or o- 2- i sopr opyl - 4- met hoxy- benzyl ) - 2- net hyl sul f

ﬂ@%ﬁntﬁbﬁﬁé ﬁ?o@édhréuséﬂ AThRExdMpREs Bltlokd aSdhreatedd. NH3 i n
was ad

4- Chl or o- 5- (5 chl org- 2 |sopropyl 4- et h-

OxX -benzylé é met Mf anyl - pyri m di ne~(04580 gSter 26
IE!Iutlon was V\ﬁrged ~
HzN‘Q 2. HCI

Step 3 N,
ep
MeO CHO —_— MeO SN
—_— //k
N NH,

SCHEMEM

Step 1. Cyclohexyl-(3-methoxy-benzylidene)-amine
3-Methoxy benzaldehyde (10.105 g, 74.2 mmol) was converted, as described in step 1 of
Example 3, to Cyclohexyl-(3-methoxy-benzylidene)-amine (15.08 g, 94%) as a clear oil.
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51to 85Cin a sealed reaction vessel. After 3 days the

sol uti on was cool ed, concentrated in vacuo and
waempeysied in CH2C1l2. The precipitate was fil t BCEEPENF002020

the nother |iquor was concentrated in vacuo.

Purification via flash chrome%yraphy (7:3

hexane/ et hyl acet at e) afforded

Step 252 dithgrbmethoxy hersgldebydaret hoxy- benzyl ) - 2- net hyl sul f
T8 g%l)léﬂ%%lo@h@dk ferhmetiyIhiperidife b6 & 33 92H®1) &8 78 miflHRat —15°C

whs {dsledi bwﬂlzhmsbﬁdizégyr 3y mieloR n HEARSY FIoR e TRTigHiine the
mj%ﬁrt@‘@ Egn‘(i‘xlefb%r?%v Yd)@ﬂprfer T9nﬁna@d>1uhb@ Bf &fclohexyl-(3-methoxy-

eyl famripe (915 19-AravEoR 0 SO HIOWES FASR PR Ao fon was
ﬁ%wecﬁfgdstl}a s dfTQthth ﬂ@s‘%ﬂn@ﬁ@ﬂﬁ c&dle@?J—Z-WCZ Todgediane (11.9 ml,

ortions. h the solution wa gcent ra% eﬂT 45
15mnnmim wasadiledsin paepedioniand thesoBttiop wasadpype o wifgn to B4 over

g og;%'eﬁ'gﬁi %n% 969 dlsi4(‘fl’e£rgi AR5 PR witht B, Br TREcorfbined ofyagics were

concentrated in_va

mﬂshddfwrdaf-liz@nwaqhad withdninehdiiedeaveyMepRy ﬁéqefeéf ad)éloconcentrated in

v?%%stf)c h\le a cZuge 1t1ane as ne%llz e 011 was taken up in 90 ml of THF and HCI (22

é‘r sul fonyl - rfg(T gf 8
ngl; 89 mlnmh 4e M)mn@:&@rm}@to ug. A\ﬂm% egglutign VS{S&BO was
gd %q]tht% F{r%fcﬁlré WAL *!ea%gﬁft )é&'e'tQ@ NTMH¢ dohBimed ofgadidsiwere

pyrlm di am ne Sasolutlon
wakhed with H,O, washed with brlne, dried over NaZSO4, filtered and concentrated in

5- chl
Vﬁ?ﬂ(ﬂ to‘@woa;ﬁru&e Li$ Oﬁé{?fsﬁx biod @?%g&%@iﬁhyﬁ%ﬁ@;}ﬁﬂﬁ/@tﬁﬂ
aﬁétate) Meéﬂﬂhﬂk@tuﬂhajﬂyrﬁenm}dehedm@pﬁé |g;\@% gtepsa&aéele@r gl

,2-trifluoethyl am ne. The m xture was heated in

the _ t &énd the mxture
(rtgloﬁzz: }rlgtnééﬁgﬁ l\)/%ngzglg %Eumrlﬁpé? a‘tﬁralc";l n {l/r a_reverse
R@nawmgzﬁe pmpdumtor steps-°B of Bx4ropld 3 -ethel-Frmethgry bgyzaldebyde

i&&% & é}lg ?f?oreécf) ?—Kh 'E;lﬁﬁ'%t—ﬁlgﬂ%)xﬁ %@ﬁi@)ll))-pynmldme-z 4-diamine

oro-e

(09590100, ZMs)asapawyﬁH(BV Sdi FIQ}SQ’ += 389

Simlarly prepared from

S T R U A M
usi ng rrqiylnmnyla’reh@;&-ahammewas 5- (5 30
Chl or o- 2-i sopropyl - 4- met hoxy- benzyl ) - N2- ( 2- met hoxy- et h

'é{ﬂ)gygﬂf %1mo£e§ur§gg ﬁgﬁﬁisﬁ %g 19«2&1 Fed5 ?%%18?%_1\% white

(1- quoro I -methyl - ethyl) - 4- met hoxy- phenoxy]

, 4-di am ne WO 2005095359 Ny
7020 -94 The synt hetr c procdddre used in
NOUt | i nestep 0 Sche @H O Stgp2
Step—3— 10O CN Br Od\en
//Q_ls NH, MeO S ©
Cl

NH

NH; Step 3 \2
-~ = a

MeO N/)\SOZMe HN"CF,  MeO N" N7 TCR,
Cl
cl

SCHEMEM
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ul od Cllr ~a 1 a\/ ada FF::: 00OStep 50
I

NHa I~ 1 N Ol CNOCNI C Cl O NNHzZ C  SCHEME
woOR®s80Bm 1. PCT/EP2005/002020

1- (4- Chl or 0- 2- hydr oxy- 5- met hox -phenyl) et hanone To a

m xture of AICl3 (8.89 g, 59 in CH2C 2 at -10C

was added acetyl chloride 58 . - W
Steghil %(ﬁﬁh&nrar31rsaarqmlg‘lTrﬁftépﬂﬁ%ewﬁrp?é%#ﬁggﬁ%%ﬁﬁ pdin=a-
Afte};l e Mn 2-Chloro-1, 4-di net hoxybenzene (10.0 g,

e Al PR
’.L%nlg ‘%{, ?12 %@%ﬁﬁﬁl@ﬁiem 5865, 146 hﬁ:ﬂiol)ZOI‘lm ﬂ)lﬂltitm was warmed

RT f or

tor&°C UIIX a s@ﬂqdeqeacg@nwessph Al qﬁqyﬁﬂme\ﬁﬁlgltlgs Jyas &oolﬁcg chaentrated in
vacﬁ and t u &?éﬁ&‘&ﬁﬁ‘lg}lﬂc(ﬁf o’?l%l?ﬁﬁﬁ@t@&«[?ﬁgﬁgg&l@ﬁd aintimother liquor was
ccm‘mtrct@d meYﬂCrlat Burifigatipgictfl %ﬁﬁ&ﬁf%eﬁ‘%ﬁaaﬁb 5 g ol Qﬁﬁf dcetate)

I RbBkopyl-4- methoxy-benzyl)-2- methylsulfanyl-pyrimidin-4-yl-
1?2? or o- g{ d€r }()Y - et hoxy %nyl) eyt hano};ePyr !

arphen®. 5@4g3w@)w‘ahlwq1d 15 Step 2.

5- Chl orlo(‘ﬂ]i?_l (1- h}/droxy | - met hyl - et hyl ) - 4- net hoxy- phenol

S a5‘°’( be‘Zq 4-methoxy-benzyl)-2-methylsulfonyl-pyrimidine-4-
th(Z %I or o- 8 ‘?Yy 5- met r)%xy pyhenyl) }ét hangne (9.80

g, 49laminé) |n 90 mL THE at OC was added mnet hyl

Tg\%%gﬁﬁifwgf I R8s - gﬁZhl@o -2%dprBpR 14 methd $Beﬁzyl)32&ﬁethylsulfanyl—

h the reaction was enc
pROAEH (320830 Ml B Ik B R ad i i e Ssdds s 1.227 8.2

rrgflolgl%p ofttoht. a&h&%&’ﬁ i Sidtdn wEebatdtralddinsaady arikxd@cted with

S were w th, brjne,

ﬂhyl adtate. t Thetpdtined @ngpmcg.wewsbgfiwug brinedried ovet Na,SQy filtered,
aeﬁ F(grhggﬁtrgtreg rlﬁgf ?? IPhglﬁgIEﬁHﬂ {ih Q@FH @Rombdgtdph§hafforded 5-(5-chloro-2-

| coho

lsﬁpﬂdﬁybﬂanﬁhély-bwwbx&methﬁﬂﬂwny sprnidine-datamping (pAzhap%) asa

“%% %?% more than 100% as a yellow solid. Step 3.
ro-2-(1- hydroxy-1| - net hyl - et hyl ) - 4- et hoxy- pheno

xyl -pyrimdine-2,4- 25 di am ne Mq 2005/ 095 E

SRPT. E%@Oﬂbﬁﬁ}Zgg{propg%-mtlaom bangylyr Nyt (2,2,2-tritloro- -ethyl)-pyrimidine-

5-chl,0 hydr oxy- | - met hyl - et hyl 4 met hox

(2. O&L{glaéjl&erlmol) and K2003 (2. 55 é ); U phen?nl_

TioNFsohetsonaafGe(H- ddelyll -2dsapgopBdgmsthory: az‘/é) -2- r&%thﬁhﬂ%ny ~pyrimi-

H eAll n}a)értnué @ M\ﬁfﬁ ?dl r(ﬂ) {03 {ll bthyRbe @}col"’?fiﬁﬁfhyl@thbr (DME) was

added 0.5 ml 2,2,2- trlﬂuoethyl amlne The mixture was heated in the microwave (130°C,

10 barr). After 22 h the mixture was concentrated in vacuo. Purification via reverse phase
preparative HPLC afforded the TFA salt of 5-(5-chloro-2-isopropyl-4-methoxy-benzyl)-
NZ-(2,2,2-triﬂoro—ethyl)-pyrimidine-2,4—diamine (0.010 g, 19%) as a white solid);
[MH] "= 389.

Similarly prepared from 5-(5-Chloro-2-isopropyl-4-methoxy-benzyl) -2-methylsulfonyl-
pyrimidine-4-ylamine (0.100 g, 0.3 mmol) but using 2-methoxyethylamine was 5-(5-
Chloro-2-isopropyl-4-methoxy-benzyl) -N?-(2-methoxy-ethyl)-pyrimidine-2,4-diamine
(0.068 g, 63%) as a white solid; [MH]" = 365.

Example 35:  5-[5-Chloro-2-( 1-fluoro-1-methyl-ethyl)-4-methoxy-phenoxy]-pyrimi-
dine-2,4-diamine
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200 mM water and extracted with ethyl acetate. The
conbi ned organics were washed with 5 water, washed

woraok/opassne, dried over Na2SH, filterd and PCT/EP2005/002020

concentrated in vacuo to give a crude solid.
Purification via flash chromaPbgraphy (7:3

hexane/ ethyl acetate) to_affqrd [5: chlqro-2-
Tha synthetisgroceduresedyh this %mn}rﬂ@ kﬁ-%@wg‘w gﬂWMy]
-pyrimdine-2,4-diamne (1.62 g, 69% as a white

solid. Step 4.
5-[ 5- Chl or 0- 2- (1- ™Nehor o- | - et hyl - € W)-msthoxy-pheno
- onitrile 10'JoonA tion o OH Step3
Ioreét—éf—jﬂ-hy y-ISéPéplé | - et ) - 4~et hoxy- phg
&YIPyrim o di ne 2y4-di afine (1.4327g, Snemast) i
0 pC12 At - 79C was added DAST' (65177 m, 5.9 mol )C
drop-wi se. After 1.5 the solution was warnmed to RT and

gquenched by the addition of saturated NaHCO3 sol ution
e conbi ned orgamics were

and extracted(with CH2C12._%h

m§tg§g with briing, dried oyer,Na2SQ4igfs ! ter and NH,
concentgated vacuo, to gl ie an—tnsepar a O >N
mipdsar e (9: CN CN | L
5-[5-chl oro-2- 1-fl uorodl - |thyl-ethyl)-rret?h - N™ "NH,

€

0
phenoxy] -acetonitrile (1.543 g) and Cl
(5- Chl or o- 2-i sopropenyl - 4- met hoxy- phenoxy) -

itrile as a pale brown oil. Step 5.

S?i'f@@%tﬁlor 0- 2- (1-fl uoro- 1-net hyl - et hyl ) - met hoxy- phenox
y]-pyrimdine-2,4- diamne 20
S&ip[ h-1CtY-Ghiora-2 Aydrbxyo5-andthomt-plydnybtdthdnongret hoxy- phenox

-acetoni tri . 447 4., ) . ]
THAEHHE PICHIpE & TtipGp GRS 197 paP RN L Roride (41
3t 5& bl deo2-wist-while maintaining the internal temperature below 0°C. After 20
fluorop-1- | -ethyl) - e -phe - DY:Ci 0 di: g3,
i oo o Bae G pah e b LB PRl ol sl and
a%ﬁledl lﬂ) tl"lfé'ﬁbéve?szmltibn?cﬁfﬁpﬁﬁse(m:a maintdining Kid interngd 2@nperature below

im | ar repared, but startin | -f

OFC. Al R ot wasmar et OREfon O dieh B o rolo. After 21 b
tHé 581ufeh Wak Bodiéc podrediogtieanhixtfiredDESE, andaoncentrated HCl and extracted
5-.(5- F] uro-2-isqpropyl - 4-nmet hoxy- phen- . -
iy sh_cgiﬂxpwie aﬁg?l%’e &8é%w§égi%§%e &c’mczlé%t;ed hr,b va(c%and recrystal
1888 FonT H2OPEL & affovitl 43-cARRo-2-Eydropy-6-18&hoxy-phenyl)-ethanone
5- (8- Broogm- 5- et hyl - 2, 3-di hydro-benzo [ 1, 4]
81788 B2%) 94 %i‘ﬁﬁd- pyrinidi ne- 2, 4-di ani ne The synthetic
procedure used in this Exanple is outlined in Schene
SE%’ %.XS-ChWStBPl—nydﬂ@xﬁ:ﬂ'lfﬁl&h?]petﬁyl@mlﬁxwh&l(m 10 / Br2

B haho e ity o s20g. g mm)
i S198RnE THF-N-08C Hias pd e dn &P mineBium bromide (378nL,01¢ mmol, 3.0 M in
Et,O. After 2 h the reaction was quenched by the addition of 10% NH,CL. The mixture
was adjusted to pH = 1 with 2M HCl and extracted with ethyl acetate. The combined
organics were washed with H,0, washed with brine, dried with MgSOy, filtered and con-
centrated in vacuo to give a crude solid. Purification via flash chromatography afforded
alcohol 5-chloro-2-(1-hydroxy-1-methyl-ethyl)-4-methoxy-phenol (11.85 g, more than
100%) as a yellow solid.

Step 3. [5-Chloro-2-( 1-hydroxy-1-methyl-ethyl)-4-methoxy-phenoxy] -pyrimidine-2,4-

diamine
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Br Br NHZ Step 7 COOH Step 8 COO-CNr Step 9 0 O N
| ncp ab 0- 1 TSOCH,cN O "0) Br NNH Br Br 2 SCHEME

wWQ@2@5095339 3- Brono- 4, 5- di hydr oxy- benzal dehyde BCT/BP205/002020

solution of 3, 4-di hydoxy benzaédsdehyde (15.48 g, 112
nmol ) |n 500 M AcOH was added bromne (6.1 nml, 118

TR BrsttifGrol Ay Bl SO AN Ebil-Lhlbeh iy ﬁGBP Gowe o
mael ¥ aﬂd & GE¥, (2398 ghBdmwmid] hincad) L BNDF was dddidi tedylatmg reagent (2.34 g,

]\(ﬁﬁ%g)? gﬁle%g%g.lrg’ Wl 815%‘(‘1 tg sgf %}Z}?fl%?fg{ﬁggggﬂe%QY&g was poured into

as a
20Bnlovateqrl extragted mtheﬂzyb a@etdtﬁA][‘he combined organics were washed with

wgitglx 'wggheg v@fr’H dl? Eﬁ( dcrhggcr'gg TN é?@‘é il Pcf a(%c %gentrat?%m vacvc} to givea
qrudﬂﬂﬂldeuﬁﬁ/Fatlmm Mh &hrdfﬁﬁﬁgrapﬁ)’z (P% hggan@/&ﬂlyﬂmulta)te) to afford [5-

ST b AP 55 b B Wi .

g;iﬁb%c)amewhaaml(dl 0 m) was added. After 2 h the
m xture was poured into water and extracted W th ethyl

ik A A g O AR b e AR P Bl RO ek Pairie

Taa scdation of‘[[ﬁe:hhlrud?e( ]Sb}'drdxybasmpu]myl éthylo- 4vmtﬁd)caq:lhenoxy] -pyrimi-

c@ 9.'1&&13 Frgﬂ Xlﬁ& B30 B]éﬂ é(imﬁ#Hzﬁz S a&g,b was a%deg DAST (0.77 ml,

59 nmoibsdﬁ)pemhoxﬁérdﬁglﬁeoh(tﬂﬁ VBi3 vga,rnﬁ@ t&RTandajuehilied by the

FRte o RSP ALNRFEh S 0n Aol s FRE E G AT B porphiped

drgamctsewqre washadd methi brirex dripd eved N&8@©p filtered and concentrated in vacuo to

- , 4 i -

g AP giaPls SR TE g BECYLEo-elog-2 4 ieepylymstyl-ethyD)-methoxy-

pchyﬁmtyﬂleuytbﬁmllaeél 683 §arg), (5/Chlon®-2)isgavpenyl-4-methoxy-phenoxy)-
%g% 5 lﬁ%%dro benzo [ 1, 4] _

a&'ftS% 282 PRl RIdwR ey - cycl ohexyl - anine (24.2 g) as a

vi scous oil whi ch was used in the follow ng step

Srept $164E5- ﬁh]k)rd-Qe(atﬂlmlm- 1Siethyltethyl)-methoxy-phenoxy]-pyrimidine-2,4-

8- Br%ﬂo - et hyl - 2, 3-di hydro-benzo [ 1, 4]
di oxi aem’é‘ car boxal dehyde 25 According to the procedure

50ff5-Chlepo-2- (Ofﬂﬁaﬂphah?Bethﬁ})BheﬂMﬁ pRetbixy)-dectoherileq1447 g, 4.2

oyl s sy A8 o réiﬁtsh 'st%?sg% i 7 o Bagte 2R3 Glore>-1-
wfb-d)-lhéthyleitﬂ 13-t ieosdy! e-prrialdiedy dedifdike/(00263 £410 % for

th/xgee steps) as g?félﬁ)%\?&)?g PCT/ 5302 P 9% 298 ?1-2181 salt? [MH]" = 328.

Similarly prepared, but starting with 3-fluoro-1,4-dimethoxybenzene, and using hydrogen-
ation with Pd/C in step 4 instead of DAST, was 5-(5-Fluro-2-isopropyl-4-methoxy-phen-
oxy)-pyrimidine-2,4-diamine (0.778 g, 42%); mp (HCl salt) = 239-241°C; [MH]" = 293.

Example 36:  5-(8-Bromo-5-ethyl-2,3-dihydro-benzo[1,4]dioxin-6-yloxy)-pyrimidine-

2,4-diamine

The synthetic procedure used in this Example is outlined in Scheme O.

UCHO Step1  HO CHO step2_ [ CHO sep3. [
HO

Br
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Step 5. 8-Brono-5-ethyl-2,3-di hydro benzo [ 1, 4]
di oxi n-6-0l 8- Brono- 5-et hyI - di hydr o- benzo [ 1,4]

wWaelr@goyss%- car boxal dehyde (3. 674 g, 13.5 mmol ) PCT/BB100£002020

the procedure described in Exagple 2 (step 4), was
converted to 8-Bronp-5-ethyl- 2, 3-di hydro-benzo[ 1, 4]
di oxi n-6-0ol (3. 182 91%9 as a white solid. 5 Step 6

(8St§r4om) 5; et hyl - i hydr o- benzg” [ 1/@ .
6£? -ate onigwsl e o Seps O HO
-2, 3- di hydro- benzb ) 1V4] di exr- 6{0l

( Mg, 12.83 Mol ), &as descrprbeff in the proced

of Step 6 of Exanple 21, was conv&rted to cyanomet hyl Br
et her 8- Brono- 5-

phydr o- benzo[ 1, 4] di oxi n- 6-yl oxy) -acetoni tri

NH,
3/I Stdp 83- dG DefPogl,dl. 4]0 o A
y

£ hy |-§éﬁ§”d| hYdr b- benzo[ 1, 4] di OR( RY6- yI &Ky

acetonitrile (2.30 g, 8.7 immol ), using the E’rocedure

of steps 6 and 7 of Exanple 2, was converted to

SCHEMB Ono- 5- et hyl - _

2, 3-di hydr o- benzo[ 1. 4] di oxi n- 6-yl oxy) - pyrimdine-2,4-d
am ne 951 2% as I loqw solid; np = 291-293C

%t W nlermo 3@3

"D

egi;a ehy e
T4 3011119&9053 4—%16}%@ Ber&aﬂeﬂ}d&\’(% @8 Qeﬂé%lfnoﬁ ’114]’500 ml AcOH was
|oxn6- rimdin di am ne nt hetic
%ﬁs@ FRipize &géanl H&m %E;Jﬁﬁm’lée 11155069%?%@\% Ogmfre pifter 4 h the

r 3
ﬁmtu@@a@ﬁﬁl%@ﬂgngwé%bBA@g c@xﬁﬁe wasHeRed waslh@d Wl()tl‘g cold H,0

aeéqueémé vaquep 1o giyq 3 ijgn@éépdéyé;og@es@aé#hadd .64, 4@%) asa
gfyBRNid, H20 | Br N2 CO OH Step 7 O Step 8 O O Nz~ N
ONCOoSsTCOOI I N-NH 20 z WO 2005/ 095359

PCT/ EP2005/ 002020
Step 2. 8-Bromo-2,3- g %ydro-benzo[l ,4]dioxine-6-carboxaldehyde

To a solution of 3-bromo-4,5-dihydroxy-benzaldehyde (20.78 g, 95 mmol) in 480 ml DMF
was added K;CO; (52.95 g, 383 mmol) followed by 1,2-dibromoethane (8.7 ml, 101
mmol). The mixture was warmed to 100°C. After 18 additional 1,2 dibromoethane (1.0
mL) was added. After 2 h the mixture was poured into water and extracted with ethyl
acetate. The combined organics were washed with brine, dried over Na,SO,, filtered and
concentrated in vacuo. The crude solid was purified via flash chromatography (9:1
hexane/ethyl acetate) to give 8-bromo-2,3-dihydro-benzo[1,4]dioxine-6-carboxaldehyde
(15.82 g, 99 %) as a white solid.

Step 3. (8-Bromo-2,3-dihydro-benzo[1,4]dioxine-6-ylmethylene)-cyclohexyl-amine
According to the procedure in example 3 (step 1), 8-Bromo-2,3-dihydro-benzo[1,4]di-
oxine-6-carboxaldehyde (15.63 g, 64 mmol)) and cycolhexylamine (7.02 g, 71 mmol) gave
8-Bromo-2,3-dihydro-benzo[1,4]dioxine-6-ylmethylene)-cyclohexyl-amine (24.2 g) as a

viscous oil which was used in the following step without purification.

Step 4. 8-Bromo-5-ethyl-2,3-dihydro-benzo|[1,4]dioxine-6-carboxaldehyde

According to the procedure of step 2 of Example 33, 8-Bromo-2,3-dihydro-benzo[1,4]di-
oxine-6-ylmethylene)-cyclohexyl-amine (23.09 g, 71 mmol) gave 8-Bromo-5-ethyl-2,3-di-
hydro-benzo[1,4]dioxine-6-carboxaldehyde (3.67 g, 24 %).



10

15

20

-98 NHZ NH2 NH2 O O N Step 9 0 ON + (ONH -- 310
N~ & C Ol NHZ SCHEME P Step 1. 2, 3-D hydro-benzo |

W@ 2005/09636%i n- 6-0l To a sol ution of 2, 3-di hydr oPUERR290$/002020

1, 4] di oxi n-6-carboxal dehyde (93Q.0 g, 183 mmol) in 5
500 m CH2Cl2 was added nCPBA (37.85 g, 219 mmol). The

Bemsmﬂomaahﬁezas-aﬂlyaﬁ) be¥e]1,4fdiSinPoln sat ur at ed

ﬂyﬁnd the mxture was extracted with
%ﬂmg— G bR G €S EARAR B 674 6 13.5 mmol),
e phtedk ﬂ@sci’hlBedl ih PRHIaD GtdDD), Was é?ne‘;gh\%@% ‘B%?Iﬁ& 5-ethyl-

ter the m xture was acid
?a?1 %E/QEQA;E‘%Z@& hidigxin-6raely(3- 182 & 2t%) asTrwhiteseBidned
organi cs were washed with saturated NaHCOBi washed

St 6 (80BBRI0NS ethyPDBEdThfdrbesknk o] 1) amn-@%;&%e&oﬁi&ﬂ'en
0125%&2 s ol t| on. was filtered to renpve
t

& PR 2 3‘I'H yeeashenzo Byt ldinxin-ood) (RalB2ss 12- %@@mﬂk)m described in

tha ttfcé&lﬁd ofBHel 6 f ERImpBlen 1, wRaRBhPertdd® cysidREhPVRher 8-Bromo-5-
egg filter edgﬁncjdconcent rated in vacuo to %I ve

2ei-fipasie-brado [ 4l droxany-S-vlemy araowile (226 2958 93B%). 949 .
Step 2. 6-Methoxy-2, 3-di hydro-benzo [ 1, 4] dioxine 15
sre}) B 5A(8Bionko- sfeﬂmfz‘@%d am‘ilaeargo[%g]gié%mmalylaﬂé-ﬁﬂﬂﬂﬁhine-z,z;-

256 3.4 mol
(ﬂ‘ﬂ%‘cﬂ‘Fo benzol 1 4]d| oxin-6-ol (26.2 g, 172 mol)
Sf-BﬂranWBQ'ﬂ’(W 2 30dinnBloteaLo {l(zﬂ]glo}ur[rbyl@)@s—amhﬂrllep(@t.’a@r ) §-§ mmol),

hour t he xture was filtered, ThHe solution was nm x
mnsﬁ %Fmﬂ @é:%t?Pééta@d Aefdixamplad, was sonyested ths-(8- Bromo 5-ethyl-
zcznamw@db@fzam aﬁxﬁﬁé-%zld&?ﬁ??g?%hb-z ADbla¥ine @5.051%, 358 as yellow

Wff filtered and. conce ed 1 n”vacuo.

iR 201 8°6 BMHIasR68hr o 20 mat ogr aphy (95: 5

hexane/ et hyl acetate) afforded nethyl

FRamBlel30X | yﬁ)}y -
Raiiple’® Z\Sgli?:eiggéjg%’i%ﬂ} SFﬁ“Z?—dﬂ{yd}o Hlend (324 8B xii26- Ypyrimidine
6- Met hoxy 21 d!:a‘ailmldro benzo [ 1,4] dioxin-5-yl-boronic

acid To a sol ution of met hyl et her X (10.0 g, 60 mmol)

ThB syﬁﬁhéﬂc pﬂi%dﬁl?e usé@in WASERARis Bl ﬂ&gc%’jlhlﬂcﬁé}hyp (36 nl,

90 nmol .5 Min hexanes) was added drop-w se. After
1h the §0| u- 25 tion was warned to RT. After 1 h the
E{ﬂ hs (Smphed Hd tStemzeth Me1 3 s6ep 3
, nmol )—was>ad e sol s d toT—>
RP ter 16 MCRBfe mi )Ct uré was quenched ®y ;_ E(gHs)s
]

addition of water and the resulting m xture vvas
acidified with AcOH and extracted wth ethyl acetate.

The GpEhi ned organics washed wi th saturated
jed with filtered and concenfrated in
ac e r&%artin Mso 5t r op g -OMe  Step6
to a d H -
68met hoxy- 2, 3- hydr@be Z0[ 1, 4] di'Bxi n- 54~ bBr oni ¢ BBfs. H0

Sz = G
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acid (13.72 g, 98% as an oil. W 2005/095359

PCT/ EP2005/ 002020 -99 Step 4.

w®G200sop3ePpenyl - 6- met hoxy- 2, 3-di hydr o- benzo [ 1P@&i/EP2005/002020
di oxi ne To a solution of 2-bronopropene (5.4 m, 59

mol) in 200 nL DVE was added 9®d(Ph3P)4 (3.116, 2.8
mml ). After 30 min 6-nethoxy-2, 3- dlhydro benzo [ 1, 4]

di o 5-yl joronic acid (

20 gyp58.6 mmol) NH2
K2C03 (8 099 §, 58epommol ), vas d " The m Xtair el wag
E 3 . mfl+ﬁe—ﬂkﬁte[g)~ o r nn*tu e |

)2

t eked tﬁ‘f"ough

c@ncentrat e&l i Meacuo resi due S dl2880| ved n PN N,
H20 and extracted with ethyl acetate. The conbi ned

SEHEMEIS were washed with saturated NaHOOB, dried over

l\/gSO4| filtered and concentrated i n vacuo.

1.5, §-@j1h ol’deﬁzé[h ogiir®@eht ogr aphy af f orded i so-

e a2 e e b s oo

526 ?rﬂl@ltlé@l%ls Mdeé%n@!’BA? (37 8 ,@09 tamol). The suspension was heated to
sopropy| nmet hox XQ{ bﬁnzo L 1, %]Xp qﬁi Sh
50%C.aA&sT 1® hsrugsted NaIXICO3 was ad ed and the mixture was extracted with CH,Cl,,

Tgxl 'cﬁﬁ‘ﬂﬁﬂ&@&%ﬁm@s WEL REXenEratddh Ritdlioamidasizen Jp ih, M¢OH and 200 ml 4

oxl ne ) in 80 ni

ma\la@)fclovaﬁadégd “hftes 28 %mlét%yam%@gggﬂ itha gﬁaﬁ% Ftfjcted with

t@é %t& AEHM& b128nith WhierGas@Bwith kattﬁfa@éﬂ NGOG washed with
|te The sol utjon was_15 co rated | fg d

brimeuconcPuihted émYAcHR A aakqna%nbfﬁkl&}m sgbmpn(‘@af fered to remove

tggﬁlaer& 1&ttpyfhear@§ﬂt§’ﬁ§901utﬁfrf WhseRlred At s@ﬁifhted NaHCO3 for 1 h, separa-

sopr opy hydr o- benzo

t¢d>, dafed ayer M4,fﬁlt§md>t;¥§\ddiﬁh“€ef&&t%ﬁ inyacyp ta gé‘éer .dﬂwaéi Eﬁnm [1.4]-
mg(§§p¢%qﬁ 9?% ydroxy- 2, 3-di hydro-benzo [ 1, 4]
dPOXi e SO i on of

5-i soprop met hoxy- 2, drp-benzo [ 1,4] dioxine

Step ml&hgetzww 3 zd@hmb)ﬂnzq{l ff IRKINEHPC12 at - 78C was
’lgﬂd?gﬁxtgﬁé 3f ngl(% (@ 54 % 3?214'1?910\1) anlBu,N0( L2568 3vE@mol) in DMF was

to warmt . er 16 hours th | utj.on
added 83- d@ydrnsb;nquémmﬁql 26 ?12(372\}9&?196 olfeyadprapdomethane
é t1 rrgf begl ?ﬁﬁ(glg %a}ou-{pﬁleciﬁfﬁ’dr@ Qs Alt6RAI The YéMitfon was mixed

i ed over SO4| filtered and h
mdn I:h@tamlt cstragind witbiethy! PAtate: Eh@ Fembiped orgagics wetf Washed wit

t Ogrlgg B¥ r(l\égfﬁ) NEKSRE! ﬁ& @Hﬁceﬁﬁﬁieatlﬁ lfac%fof %ﬁﬁ@atlon via flash chro-

|$o hyd ro benzo

Iilﬁloéiailhol)(&‘hé heme@ﬂwé ace@s% af&g w&tbé(l W%%Yo% p-dihgdgo-benzo-
?64 é}lo X%ﬁbge%’ghﬁ%’ﬂ%ar%& gﬂbenzo 1 4] dioxin

ace sopr opy! -
hydr oxy- 2, 3-di hydr o- benzol[ 1, 4]d|0X|ne (0. 622é?
StepB)6-M@hom2/,éfdlb)cdr0 -henzeld dddiowiy>vhbesenifacid o (st ep

’ﬁ(} %f%}utlgn oP %Bﬁﬁfpé(&lsangldjb g)/éb” Hmﬁ%ﬁ?&cﬁo ml THF at 78°C was added n-

cetGnitrile

titgkithiom (3636, 9 mmd, 2.5M & hevopes) p«gap a@d@—‘gphyﬂfeo-‘%@ﬁié"‘ the solu-
o o) y )i 2081e@kRM8P€ and trimethyl borate
téoq @S%W%rm‘fd tglgl' dAfrqéﬁr £ %Iz'ﬂéﬂ)'[tl%s f 4G M8AE and trimethy
16 6yl’nb)12() aneolp wias added (The SQ]J[ltlgn was vapmed §o RhsAfter 16 h the mixture
Conented d twahcidiffed with ACOH
xgas(qémpg e&,lgfaifjf: gé' § %ﬁ%a{e? a e it O:?ﬁtﬂﬁﬁlgﬁm Ci with Ac
and extracted with ethyl acetate. The combined organics were washed with saturated
NaHCO3, dried with MgSOy, filtered and concentrated in vacuo. The resulting oil was
azeotroped with toluene to afford 6-methoxy-2,3-dihydro-benzo{1,4]dioxin-5-yl-boronic

acid (13.72 g, 98%) as an oil.
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di oxi n- 6-yl oxy) - pyri m di ne-2, 4-di am ne (0.560 g, 86%
as a yellow foam WO 2005/095359 PCT/ EP2005/ 002020

WO 1@8/0%3ep 9. 5-(7-10do-5-isopropyl -2, 3-di hydrpehEP205/(02020
1, 4] di oxin-6-yl oxy) - pyrlmdln 2,4- diam ne and
5-(7,8-Diodo-5-isopropyl - §| hydro benzo [ 1, 4]

Sesp 4. 5-isopropentLe e fo;;‘ﬁzdsi_aaﬁ,&mf‘be%'zgmﬁml;s’n a sol ution
™ és%mﬁ&péppwm%p% Spanexsm enlpsn@aiol) #] 2oanL DME was xgdedPd(PhsP),

di
haeies mond)(blion ) s Rt T pdis ot s d i iprgry-boronic
akfd (33.390 g/ iyl ;&Jntzddgcls 099 b 58.2@nkbl} tvas sdkiedt Tha mixture was

vvas neutral i zed d
varmed Jo reflyx e«(gg%‘;’“@é@ngblwﬁ%@@ oS EoqlaC it i %"%&‘s“r?aél of celite
%Q%Wd maahrd Th‘é"rédiﬂlﬁrw:ﬂ Qiss6lvédth M@ andlafibded with ethyl

Iltered and concentr at ed . P
aketateh Theicombified freams wwwesﬂe%% AR ' %‘ba g‘a“fé over MgSO,,
e§ﬁ7 % ﬂdn‘%&ﬁra@ed 1§%Elﬁpypurﬁic§u(9ﬂ Vix dagh dkﬁobﬁttig@aﬂhy afforded iso-

oxlI n- 6- ox rim.di 2, 4-
prgg@ S—ag)pg,qpep y py h.ydrnoe_bggg ldI ﬁﬁgmne 5. 54% g addn inseparable

1? eo? fbcﬁlcf/&ﬁﬂrIQBYLﬂ 81313 di hydr o- benzo[ 1, 4] di oxi n-6-y
oxy rimdine-2,4- diamne (0.050 g, 4% as a

f oam += 429. Exa Ie3
tep 2- ﬁ%’ﬁffﬁﬁl éy‘}‘l?th?%ﬁ' ll}ng?)an?P ié&%“%‘nﬁet hoxy- pheny

6P8f’s 4 13 iy :
TCLa solﬂﬁarrp 5e sr)gfog&: | ngleﬁ?ﬂ;kl? ??-gﬂr;.gﬂfdlbagd% E&ﬁ@dnd& (5.00 g, x

ismop) in 80md Me@pl was ap%bb(hé]]?é 0.5 8 1Theﬂp€§[mgm pfaced under 50

WI@' '\@ftélzl %oumhe ngdu%g'ﬁlteg‘cﬂ @fr@ﬁh“a @cﬁbﬁl&hﬁ: Thlsolution was
O I TsOCH2CN

e@tﬂ-atechm(ww dl?lw@ﬁauom v dash %PW@?@&’JW@{’? HERHERE acetate)
a%%é%% Wﬂ Ppr%F)Yls@-?He'EKB m—ﬂﬂ@d(‘@-b@ﬂfo[ﬂﬂ dioAnBN458 g, 21%
era . DMF was added sodi um
ﬁommomca@éi%adeaﬁ@ﬂhoxyphenol (0.292 g, 1 mol,
prepared as described in Exanple 35) as a sol ut| on in

5}6;58939 Is@%olpyﬁ%:n@glrdk? LJH- Bﬂfya%) géﬂz@ QoRlikGMy et hane

To asqlu@omﬁS-@g)pquy{ gdn\’\%‘c{p%-zg dihy rE) ren:z)’g 1r2 quLes (tl 351 g, 4.9
mmol) in 15 ml CH,Cl, at —78°C was added BBr; (7.3 ml, 7.3 mmol). The solution was
allowed to warm to RT. After 16 hours the solution was cooled to -78°C, quenched with
H,0, warmed to RT and extracted with CH,Cl,. The combined organics were washed with
brine, dried over MgSOy, filtered and concentrated in vacuo. Purification via flash chro-
matography (7:3 hexane/ethyl acetate) afforded 5-isopropyl-6 hydroxy-2,3-dihydro-benzo-
[1,4]dioxine (0.622 g, 63%) as a pale yellow oil.

Step 7. 5-Isopropyl-2,3-dihydro-benzo[1,4]dioxin -6-yloxy)acetonitrile

5-Isopropyl-6 hydroxy-2,3-dihydro-benzo[1,4]dioxine (0.622 g, 3.2 mmol) was converted,
as described in Example 2 (step 5), to 5-Isopropyl-2,3-dihydro-benzo[1,4]dioxin-6-yloxy)-
acetonitrile (0.544 g, 72%) as a clear oil.

Step 8. 5-(5-Isopropyl-2,3-dihydro-benzo[ 1,4]dioxin-6-yloxy)-pyrimidine-2,4-diamine
5-Isopropyl-2,3-dihydro-benzo[1,4]dioxin -6-yloxy)acetonitrile (0.544 g, 2.3 mmol) was
converted, as described in step 6 of Example 21, to 5-(5-isopropyl-2,3-dihydro-benzo[1,4]-
dioxin-6-yloxy)-pyrimidine-2,4-diamine (0.560 g, 86%) as a yellow foam.



CH2C12 . The conbi ned organics were washed with brine,
dried over Na2SO4, filtered and 25 concentrated in

woawman9s3Puri fication via flash chromat ography ¥GBERDS5/002020
hexane/ et hyl WD 2005/ 095359 PGp,EP2005/ 002020 _101
acetate) afforded

Sleﬂ Q ﬁXﬂ-’I@M “5413(')& ﬁmﬁmmﬁ]}%@?% %;}ﬁgxy) (pc})frgn]iéme 2,4-
1 | od&amm XAB l%llqd@t%wpn@yh%ﬁhhhxdmmﬂxq[me]zmmneﬁ-yloxy)-

To ag*ﬁﬁﬁﬁ]ﬁ»é On-QimiRt hy! triphenyl phosphoni um brom de
nmol m 5 THE was added sodi um

) In 8
ﬂ%ﬁm\é@ﬂ@/ pﬂ?éﬁmprwl(z:@ &ihydro-len26] 1tdioxint 6 Gldy)-pyrimidine-2,4-di-
5 a%é (23?9c I'h )r(O ?Z‘i{ﬂ?n(g) in acetlc c1d (2 mpex«rr]aysla)dd (% {% 68 g70 % dl ]2’)8r§mol) in3
g A@)@y 1)11 HgOg Aét@r 2 h the reacmo& wis netifrahived wathodabCOs and extrac-

téH \9/& ‘@ﬁfblz Q‘F fnéegon%tg EH (t> gmgs]t 3&%1% afﬁﬁc%ﬁﬁfa:wﬁﬁlegﬂg&%uﬁgoa washed

rac
w;thimm d@\eé smrexclg azﬁ@milmmlmd omténtmtedm vaciio. eRbrifiR¥dn via flash

o T o) i ool g cerkpfly2 3-cibyaro-

10 benzadt dédioxin-6-y oxy) pynmldme 2,4-diamine (0.049 g, 10%) as yellow sohd (IMH]*

A G P A it s

dglmme (0. 050 g, 14%) as a foam. [MH]* = 429.
2- (2- Hydroxy-| - met hyl - et hyl ) - 5-i odo- 4- met hoxy- phenol

B Pl o P WE@' orgY B -vhor ey S Pethory-phenl-

CH2C12) . Afropan-1-oh
2-nmet hyl -1 -i odo- 4-i oopr enyl - 2- net hoxy- 5- met hoxy- 15

- 224 . Q. 7. ol ).
15 THEARHIRBEETEE hala tuferetpdie MR dedioislemelh 1oo
and extracted with ethyl acetate. The conbi ned

i cs were  washe ith brine, dried over Na2SM4,
and concentr ted in yacuo to giveyan oil; To
ORyt1 on _stert! 83 iseps opanol o.agded 3
’@N 3 e m xt ure—was- ne izéd wi Step3

H% xtract ed WPPHPet hytSaeet at e.  Theinasy,

conbi ned 20 organilcs pere washé@ @&k byine, dried 2Ha
over Na2SO4, filtered and concentrated in vacuo to
give an oil. Purification via preparative TLC (70: 30
hexa@#/ et hyl acet at e)
roxy- | - met hyl -
as @te,ghear (o] .
dr exy—ret hyl @ Kfy]
oni t risbeH,@b
02- Hydr oxy- | - metthyl Y et hyl ) - 5-i odo- 4- g€t 6Xy- pha n’kf
l(O|080 g, 0.3 nnn“) was converted, asldescribed in
step 6 of Exanple 21, to
Sc‘[@%@ydr oxy- et hyl - et hyl ) - 5-i odo- 4-

- phenoxy] -acetonitrile (0.076 g, 84% as white

solid; [WH += 348. Step 5. 2-

Stdp2t. (12(24Hs>ﬂﬁdnynoma¢wmbuc§rp1{eﬁ3@w)etﬂaﬂo@1@0 5- met hoxy- phe

I
20 TO[% L}ezis 5991%{%@49#94 $- &1immol 460%e immigerphaih éx 9-ml DMF
wa@ﬁ@dé@lboﬂ[urhg ﬂ)@O‘ES&e 14Jméth§9yﬁHEHb]) (0.293 N9 i@, prepared as
r e of step ?f Exanp 1, was convert Ted to
deg 1@9& {@}&alﬂp]gﬁﬁ}]@)s a solution in 1 5 ml DMF After 10 minutes chloromethoxy
mefydnlenD! ggg‘g 1.9 @) ¥ Wasl A ed. 5AH§II Py ROERY bR QRN exdra@ted with

I i 0. 79% as . a whit
CH,Ch e combined organics were washed with brine, dried over Na,SQ,, filtered and

- 5- iodo 4- et hoxy<phgnol &0. 080

25  concentrated in vacuo. Purification via flash chromatography (88:12= hexane/ ethyl
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solid; mp (HO salt) = 290.1-292.2C, [M += 417. WO
2005/ 095359 PCT/ EP2005/ 002020 -102 Exanpl e 39:
W®G2(02/09538% am no- pyri m di n-5-yl oxy) - 4-i sopr opy| PRF/ER100®§02020
y- N-net hyl - , -- benzenenet hyl sul fonam de Step 1.
5-(2, 4-D am no- pyri m di n-5- y1]c9>ly) 4-i sopropyl - 2- met hox

y- benzenesul fonyl chl oride NH NH2
AP DA S ydeecy - pos et Rk RN %nﬁiﬁ (Bl o) 2
yglﬁvg«g)(gl Mi®=93p] ) in 2 m chlorosul fonic acid was

o stlr 20 mn. The mxture was poured over

ice. The precipitate filt
Sde drlade- %mm?envla% staf-f'lafnreﬁ} BN hecol d HO

ﬁré Eﬁ{gﬂgﬁe&g lrt]fclﬂhéﬂyl'piﬁls pHodidbh bornide(04PY lgs 2.3 mmol) in 8 ml
'I\Hﬁ«w@s ed@o 1“1 uep.(al%gégldlsm oL Elefbsrg, 1. 295 mgﬁolgP({éM TﬁF) After

1% ﬁ rg ARy G06C 5 TFh i dkyphich Y ¥l rathoh (288, 10- Penird] hawa solution

benzenemsth I sul f
m|8 nd THF wasm drepise. ft%ﬁ@ ? anr}@g(te@ga tered t%nme pad of

cllgtg Jagd gk?sﬁwﬁhg ﬁr%zgc?zp ;r}l% %oinﬂirft SHEATRY-Gep PRshddubieh beise, dried

atenNG:SPierg roucansaisddpyrcn. Rutifieatipnydnahebrrpaigpraphy (955
heP%lr?er/éf_gﬂ aQQta?ég foSrdeQ 1aomllbsprgﬁﬁzléemo&?%ﬂﬁlevbﬁﬁcymethoxy-benzene

20 ‘hours the m xture was
Qﬁﬁgr@”/éhasmkéﬂlqw’t MH—]ZG 338nd dried under vacuum
to afford 5-(2, 4-di am no-pyri m di n-5-yl oxy) - 4-

é(t%?g%@’hy% ngi%h%ff?‘eh%&emm? drlil f onani de
m@nmggofg@@fgmq]os; g2 mumphyin AP éﬁalaaaeci +icl, (0.67 ml, 0.67
S‘%}ylcﬁ %ﬁn’@ﬁ*&lg MRS 1Y X fheyly liadd-Asisopresyl-2-methoxy-5-methoxy-

am no

mythory-bemeese (0.2348 O rmmey ) invd md DB s 2ddede (At POt mixture
n o %eﬁ%@lﬂﬁ]&é@ fég %xQTcch eﬁgl Rettid. t’ﬂue&@nﬁlﬁned@rgamcs were

ﬁasbéd itbgringy e onet NerSfubtleeredhBichganePRieH i yaguo o givg an oil. To
a go?@tmrﬁ@th% ofrin 3 ml isopropanol was added 3 ml 6M HCL. After 3 h the mixture

was neutralized with saturated NaHCOs and extracted with ethyl acetate. The combined

organics were washed with brine, dried over Na;S0Os, filtered and concentrated in vacuo to
give an oil. Purification via preparative TLC (70:30 hexane/ethyl acetate) afforded 2-(2-
hydroxy—1-methyl—ethyl)-5-iod0-4—methoxy—phenol (0.080 g, 30%) as a clear oil; [MH]*=
309.

Step 4. [2-(2-Hydroxy-methyl-ethyl)-5-iodo-4-methoxy-phenoxy] -acetonitrile
2-(2-Hydroxy—1-methyl-ethyl)—5—iodo—4—methoxy-phenol (0.080 g, 0.3 mmol) was
converted, as described in step 6 of Example 21, to [2-(2-hydroxy-methyl-ethyl)-5-iodo-4-
methoxy-phenoxy]-acetonitrile (0.076 g, 849%) as white solid; [MH]™ = 348.

Step 5. 2- [2—(2,4-Diaminopyrimidin-5—yloxy)—4—i0d0-5-methoxy—phenyl] -propan-1-ol
[2-(2—hydroxy—methy1-ethy1)-5—iodo-4—meth0xy—phenoxy] -acetonitrile (0.488 g, 1.4
mmol), using the procedure of step 7 of Example 21, was converted to 2-[2-(2,4-diamino-
pyrimidin—S-yloxy)-4-iodo-5-methoxy-phenyl] -propan-1-ol (0.459 g, 79%) as a white
solid; mp (HCl salt) = 290.1-292.2°C; [MH]" = 417.



di hydr o- pyri m di ne- 2, 4-di am ne WD 2005/ 095359

PCT/ EP2005/ 002020 -103 NH2 NH O NH _e" | NH CH3~ O
WORNEIOB3MH2 2 N NH NN \ | To a sol uti on of PCT/EP2005/002020

5-[5-(1H I m dazol - 2-y1) - 2-i sopropyl - 4- net hoxy- phenoxy]

-3, 4-di hydro- pyrim di ne- 2, 4-§2ani ne (0. 044g, 0.129

mmol es) and | odonet h 9 ul,. 0.145
Exaaple ﬁ)e (5 (M?Dgegna%g&gmgﬁ (b%%&%@@%ﬁﬁﬁ]@ -N-methyl-

the mxtu Amia@C for 5 20 mn., the
m xturé V\ggm}é@?me&@g through celite, washed Wi t h
CH2Cl12 , the conbi ned organic sol utwgg ﬁ'ﬂ 1
Stepric brRMabiaeniner practgin-THIOY L4 TisAREo RS TR LenEsRes gy

[ parative TLC plates, eluted with 5%
I\/EO—I?%—QQEZ/ NHACH four tines to give 5-[2-1so0-
propyl - 4- met hoxy- 5- ( 1- net hyl -
| Hi m dazol - 2-yl) - phenoxy]

di hydfo- pyrlagcgjhne

NH,

3 g (0.024g, 529.
Va ~H 355.2,10 Exe 11
5- -Di awi\no pyrim di n- Q-y oxy) AN'i Mpr opyl - 2- net hoxy
“ANdi et Y1 Mbenzanide NHEESI® O ~N_ I \ O~N i O
5 | NN\ONNHz 2 HOO i PTo a suspension of
5(24Diarrino pyri m di n-5-yl oxy) - 4-i sopropyl - 2- met hox

Hlosulfxsiontid why d to sti
n an%qg?grﬁﬁ%r hﬁ;oro th%ﬁg)z)(lgméﬂn}ri)b 1gaaldd pllowed to st

20 Edin( 'Dhet)@u(ture w_asmumd)p\)er HﬁdTqu‘EfﬁaPH?tSWF filteyedy Vs ed by cold H,O
ég dn 324 '&hd?rflfg@éurﬁ"{? la¥ord™ '(f §-dlaminBLy ﬁﬁﬁﬂlﬂ-@%@é}k}@ﬂ-ﬂ?@ﬁ‘op}fl -2-

entr I esi ue was

a
mikithértyebenzemsshiforyl @hloydn{() 5Hngl avotes hw%&%qsg‘ig @@L P73
of a 2Msolution in THF, 5.65 nmol). After 2 hours

10 Ii 5! ap(l d‘ﬁ{EB u}%)ﬂfmfcﬁﬁ@t}}l&ﬂr)moéﬂobﬂel%tm -N-methyl-

ncen cation i ca col um

chroanrgneapﬁwlse‘llfemmgie\Mth 95/ 5/0.1 to 93/7/0.1

di chl oronret hane/ 20 net hanol / ammoni um hydr oxi de

yi el ded 5-(2, 4-di am no-pyri m di n-5- ony)ﬁgisopropyl-
2

o) N

MeNH, |
~ o N/)\NHZ

0=8=0

HN._

To 10 ml methyl amine -78°C in a screw-capped tube was added 5-(2,4-diamino-pyrimi-
din-5-yloxy)—4—isopropyl-Z—methoxy—benzenesulfonyl chloride (0.300 g, 0.8 mmol). The

15 mixture was allowed to warm to RT. After 20 hours the mixture was evaporated, washed
with H,0, and dried under vacuum to afford 5-(2,4-diamino-pyrimidin-5-yloxy)-4-
idopropyl-2-methoxy—N~methy1—benzenemethylsulfonamide (0.170 g, 57%) as a white
solid; mp (HCI salt) = 252.3—252.9°C; [MH]" = 367.

Similarly prepared, replacing methylamine with ethylamine, was 5-(2,4-Diamino-
20 pyrimidin-5-yloxy) -N-ethyl—4—isopropyl—Z-methoxy—benzenesulsonamide (0.186 g, 61%)
as a white solid; mp (HCl salt)= 260-265°C; [MH]" = 382.

Example 40: 5-[2—Isopropy1—4-methoxy—5-(1-methy1—1H—imidazol—2-yl)—phenoxy]-3,4-
dihydro-pyrimidine-2,4-diamine
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2- met hoxy- N, N- di net hyl - benzam de (40 ng, 20% as pale
yellow solid, M5 (MtH) _  346. WD 2005/ 095359

wWEOSEP3805/ 002020 -104 Simlarly prepared usPCEP2005/002020

nmet hyl am ne i nstead of dinet hi/dz‘am ne, 5-(2,4-di am no-
pyrim di n-5-yl oxy) - 4-i sopropyi=2- net hoxy- N- net hyl - benz

am de (23 ng, 15% was prepared as pale yellow solid,
4 H)

M5 (MY = 332y fExanpl e 42:
4(24D|amnop)?r|md|n5yloxy)2|do- ' -p
henol 0 N—QO N=NKZ HO NTNH

cold cen3|pn of 1( O. gm 0.52

di chihqr.one ) at was>addes .

1.95 The reactd on mxture was gtirred at RT f Br

16 hrs guenched wth water and bas
Na . MHe insol uble solid was col ['ected by
filtreston. The filtrate was washed With water, dried
over I\Ia2804 filtered and concentrated in vacuo. 10

’lgch? ﬁﬂﬁrﬁfb I[lg gﬁ-(l) ﬁﬂlgcll IBnga tyge’%-ﬁggfo?)g 2 -%étirlre ; h enoxy] 3,4-dihydro-
mldmeewme\w 04g00.129 isaded) ag@k@oa@eghar@& ml,&alﬁcstmmoles) in
a%gioéz ?g&g @add'ch- i(O?]-? Z ggg%n@ bgmﬁolfsg the rerture was heated at 30°C for

-1'SOpPr opy enoxy) pyrim
Zﬂ)l Iﬂﬁl’ 2Ahé mmiﬂumvaneﬁltdh'ﬂi ﬁﬂtﬁug}@ehﬂ‘d, @@hbd Gl thejcombined

Qfg%rgc gfolBﬂ‘ g%wlq%corglfgntratad in \gcu? ok he) reildI e was urllgegp?% tag/o silica pre-
pendle Tmﬁlafeg, elited! Brithn50% Memﬁ/ﬁbméﬂHu@Hafnhwmaéo give E 2-Iso-
N, N- d net ni, i3S Y 2.4
e
diliniid @0248, P30 )11Ma8. S@Bc MireH) 355Af t er  stirring at

overni ght, the reaction vvas extracted wth

e

magnesi um benzhmide, concentrated, and puri f| ed by
silica gel colum chromatogr aphy eluting with 95/ 5/
0.1 dichl oronet hane/ nethanol/ ammoni um hydroxi de to
yi el h5:1 5-1 odo- 2-i sopropyl - 4- prop- nyl oXyWH

phenoxY) - pyri M ne- 2, 4- di ani ne as whit e, sol cf (131

my, 719, ) = 425, o
~ | /)\ ~o N/)\NH

o N~ NH,

HO 6] |

To a suspension of 5-(2,4-Diamino-pyrimidin-5-yloxy) -4-isopropyl-2-methoxy-benzoic
acid (180 mg, 0.57 mmol, from Example 17) in anhydrous dichloromethane (5.6 mL) was
added TFA (0.08 mL, 1.14 mmol) and then thionyl chloride (0.36 mL, 5.65 mmol). After 1
hour the reaction was concentrated. To the residue was added anhydrous dichloro-
methane (4.5 mL) and dimethylamine (2.84 mL of a 2M solution in THF, 5.65 mmol).
After 2 hours stirring at RT, the reaction was filtered and concentrated. Purification by
silica gel column chromatography eluting with 95/5/0.1 to 93/ 7/0.1 dichloromethane/
methanol/ ammonium hydroxide yielded 5-(2,4-diamino-pyrimidin-5-yloxy)4-isopropyl-
2-methoxy-N,N-dimethyl-benzamide (40 mg, 20%) as pale yellow solid, MS (M+H) =
346.
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WD 2005/ 095359 PCT/ EP2005/ 002020 -105 Exanpl e 44:
N-[ 2- Acet yl am no-5-(2-isopropyl - 4- net hoxy- 5- net hyl - ben

wQ@ 005069 M di n- 4-yl]-acetanide O ~ N H 2 HMCIMEP2005/002020

O N-NH2 ~O N NH To
54(3 Isopropyl 4- nEthoxy 5- mett Bt - benzyl) pyri mi di ne- 2
i am ne 0..10.5 .ol SS ed, i hydr ous
Sipilady Baeperef%)ngm%th%laﬂa'&f la&té%%?fd %meg}vxaa%m(ﬂg’ gﬂ; %‘tammO'
Hfidid B dxy) AlisSPropfia- ﬁieﬂﬂ) ON-Fhétf19enddmidE, (23 b, 15%) w
eact}on \NaXSY)COH(?‘en? at ed e res%uen\/\arg Cgl Sgta vec(i)) ®

nrepated ps prle rellowsaid-dYg (Ma%'ﬁ)e‘d #-th water. Purification

of the concentrated dichl oronet hane | ayer using

rret n@% ;7”1/-(2_ 1}-|®1%ﬁ{(ﬁ§yﬁ18§1m3 -fogf)l Picases-isapaipyl-phenol
0 yi e

N-[ 2-acetyl am no-5-(2-i sopropyl - 4- met hoxy- 5- met hyl - ben

zyl ) g m di ngd-yl]- 10 acetam de ( 189% ., M5
(MrH) § 371, Exahpl e 45: A,
5- (2-bSapr8 ! soxazol - 5-yl - 4- met hexy- ph - pyri
m di 4- m%e The—symti®etic pr re yse

6a | e /B‘

th i ned in Sche .
1% ep N-ONNO—|ONNH2nﬁRI-

N N ONH2 0 Step 3 O | N~NHH(]\IHQONNH2 200
~ -N -N 15 1 WD 2005/ 095359 PCT/ EP2005/ 002020

To a cold suspension of 1( 0.21g, 0.52mmole) in dichloromethane (15ml) at 0°C was added
BBr; (0.26g, 1.05mmole). The reaction mixture was stirred at RT for 16 hrs., quenched
with water and basified with sat. NaHCOs. The insoluble solid was collected by filtration.

" The filtrate was washed with water, dried over Na,SOy, filtered and concentrated in vacuo.

The combined residue and the solid was flash chromatographed on silica gel (3 to 5%
methanol in dichloromethane with 0.1% NH,OH) gave desired product (0.174g, 86%)
M+1 387

Example 43:  5-(5-lodo-2-isopropyl-4-prop-2-ynyloxy-phenoxy)-pyrimidine-2,4-

diamine

NH

HO N~ NH,

To 4-(2,4-Diamino-pyrimidin-5-yloxy)-2-iodo-5-isopropyl-phenol (200 mg, 0.43 mmol)
dissolved in anhydrous N,N-dimethylformamide (2 mL) was added anhydrous potassium
carbonate (414 mg, 3.00 mmol) and propargyl chloride (0.03 mL, 0.43 mmol). After
stirring at RT overnight, the reaction was extracted with dichloromethane, water and brine.
The dichloromethane layer was dried using anhydrous magnesium sulfate, concentrated,
and purified by silica gel column chromatography eluting with 95/ 5/ 0.1 dichloromethane/
methanol/ ammonium hydroxide to yield 5-(5-iodo-2-isopropyl-4-prop-2-ynyloxy-
phenoxy)-pyrimidine-2,4-diamine as white solid (131 mg, 71%), MS (M+H) = 425.
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-106- SCHEME Q Step 1.
-[5-[5-(3-D net hyl am no-acryl oyl ) -2-i sopropyl -4-neth

W@200sIBHDXY] - 4- PCT/EP2005/002020

(di met hyl am no- et hyl eneam no)1 pyrimdin-2-yl]
- N, N-di met hyl - f or mam di ne ?

Emiple 44daNL 20 et

e ?h%%"nl%‘“%‘%b%‘%‘%"&% 3nBB SR AP pyrimidin-
16) di ssol 4ol -4cptagide/dr ous N, N- di net hyl f or mami de (0. 6
m.) was added N, N-di net hyl formam de di net hyl acet al
(0.17 mL, 1.26 mmol) and the reaction was heated at

114C overnight. Concentration of the reaction j’\t ure

yi el ded HN
[ 5-(3- no- acryl oyl ) - 2-i soprlopyl - 4- thoxy- ph
enoxy] | am no-

net h am np) - pyri m-e-r—2»yl ]

Ny P @anj di ne. 10 St )\)\\
[ 5- i di n-5-yl oxy) - 4-]i sopr opyN 2 Hmt ho

pyri
- 3-di - net hyl am no- propenone The
-[ 5-[5-(3-Di net hyl am no-acryl oyl ) -2-i sopropyl -4-meth

et 'é‘ﬁﬁéé*?nbgf?m‘&hﬂn?%ﬁzw PrmidiRe-Ratlinming (30 0-10
rmni)dilwel‘fﬁ brandyydrous pyeidinedil ssq iwse ddded aceryhaneride((0.0AlML, 0.44

t t
e T R ST -
dbyolpccép'ailghlgm]néﬂl@ephdtvesh(@@{th @hted. Burification of the concentrated

(F'g H% Hfggte E@Q‘? ﬁggénh Qr%{ory HMET Talltgsr?gg)/ Sd dichl Iogoemeti)ane/ methanol)

lededrNdZﬂceylymmq"ﬁ—(a—ls@mpp)dgyimﬂmmhﬁw P YI)J ng‘ ribiA-4y1]-
%ﬂ}}{ %%Wg,9§%9%§@ﬁ+ﬁ4 gy, 299 as \Nhl te soli

5- (2 | sopropyl - 5-i soxazol - 5-yl - 4- met hoxy- phenoxy) - pyri
Exdrdpleed52  4- (d+Imprnpyl—5ZBoi'ztzol- -y1-4-methoxy-phenoxy)-pyr1m1d1ne-2 4-
1-15-(2, 44 P réno pyri m di n-5-yl oxy) - 4-i sopropyl - 2- met
hoxy- phenya]"lﬁ 3-di met hyl - am no- propenone (30 ny, 0.08
nmol ) dissolved in a mxture of methanol (1.5 nL) and

Thesyathetic ptocedyirenasd adidéxEstayspion puditeden bhdaeah) ori de
(14 nmg, 0.20 mmol ) and the reac- tion was refluxed for
1 hour. Purification by preparatory TLC plates (92/ 8/

i chl or o- nethane/ met hanQl/ ammoginm hydr oxi de)

yi ellded 5NH2- |sopr9tge/l| 5-i soxagol - 5-W§1- 4 25
QWoxy) pyri m di ne- 2:4 (8 BRp229% as
30|gl\I\/IS(M+H)o=—342 @ | e 46 ———

-1 sopNop{H: 4- 5-QhMpzol - BVyINphé\'i'bQV) pyrim

2,4- diamne N NH2 0O MNo_ I\ Od@pl\kNHZp

N~NH2 S N WO 2005/ 095359 PAY/ EP2005/ 002020 - 107

\(k Step 3 O\f%N
J\ HONH 0 N/)\NHZ
/

~0
A\
Z-0
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To
5- (5-10do- 2-i sopropyl - 4- met hoxy- phenoxy) - pyri m di ne- 2,

wad2asarsse (600 ng, 1.5 mmol, fronExanpl e 14, PC/EP2025/002020

di ssolved in N, N-di net hyl acetam de (4.8 nL) was added
potassi um acetate (221 ng, 2.¥2-mmol), thiazole (0.53
m., 7.5 mmol) and tetrakis(tri-

SEHEME Rhosphi ne) pal | adi um(0) (70 ng, 0.06 mmol ). After
heating at 115C overnight. 5 The cool ed reacti on was

31% df fﬂct[§q5§|’(?]1ﬁlnfiﬂﬁﬂﬂrﬁh6fﬁ%¥§l@;ﬂﬁ2(1§6&opﬁ)4 ﬁiémdmt;ﬁren(nar ]5¢-

anhy @lmpéh)é@glnglr#lg{bg’{egge’é}ugg mmﬁat?ggﬁ &%j Sw#ﬁsflr@gnamldme
T?M [8’)' dlé43ala‘ﬂﬁho%%ﬁﬁa'mcﬁﬂbﬁw—M@WIQLMEﬂhﬁgy-\phéﬂylp%anone (100

hane/ hanol | d
092 suol fom BuetRle o1 dissolfey doRaEror bty Fosrapide (0.6
m‘iéx)aa B}i%dm% felﬁn&hgrfmlas d{rﬂ&hﬁ%ce@%o @smbal.z6 mdmmd the

rGation ops beayed 8 AEG oHTniENe rﬁwyntﬁwqwf}hﬁ geastion giRxHyqydelded N-
_E - nehﬂﬁ{#}@]ﬁb%ﬁﬁ&lﬁZH&%@ dbﬂ 4tHieﬁlo§?§imh&(yl | $4-(dimethylamino-

OOH Step 2
n@f&}ﬂ@l@dﬁ@) wyrapidin - -8, Ndimethyl- OrmlanNdm SCHEME R
15 Step 1.

St?’egl( u tlr%ﬁ(zg{mimﬁﬁlﬁimlﬁfdjﬂ )m&)@ﬁ?ﬁ){ylmﬁ{éﬂioﬂ}%}&nyl 1-3-di-

magnesi um brom 24 nmL of a 3M
sol utmeshylaming- pmynom her 72.2 mmol) in anhydrous

-z[‘H%]K 5({ )%ﬁﬁetg}t@% ?I)Q ﬁ@ﬂn‘ébyloﬁ-n%cthoq phenox?r ]-4-(dimethyl-
4

amn@iﬁm@mm o e R 4 B Lt TR b 1 v

dﬁs(g%lpf\e% ﬁ{x%ﬁfﬁ%bﬁg @ednﬂ%%rhbﬁ’iﬁm H&r@fud@'{l hﬂJ) nﬂftfeﬁétlrhng 5 days at

, a SO

t1on of 10% am 20 noni laé [ ?2
RT3 thene)ctivmswasddneenstagyl apchpairified PHPREPaFHETY L Bleks e 8/ 05
cg\ggorgrn%\%l o @Ethghgfz ghlﬁ]ﬁ nﬂ?d‘r&ﬁdgatb Rriel V\RI[81(2 430 niTho-

reaction was exg}yﬁlcted tw ce

pmlhhdmtﬂ'»yloxa): >4+isopeopyFieme oy phamdl-RydimeEstamEor ppRFOne (34 mg,
1te ?1 th water , brine, dried using anhydrous

‘b}laﬁ Msirfate and concentrated to gi ve

2-(1-Hydroxy-I-nethyl- eth met ho y pheno
Swp RS- (Palsepsaplyl-Brisazarald- ylg%ng@lypcygaheno pynml 1ne-£ﬂ c15 amine

ol ut thvl-
Tk 2R A AR AR - A RoBfl B Omof) phemil  fimethy
a(n'ﬁﬁomwpme $3tmg, 0.09oumel) disenlvad inm féﬁ‘é‘ﬂféé’g ﬁlgéij) and

%fg(b E%z@?gbg%?lh 3y md %’(ﬂ@&ﬁox(ﬁe 84 g, Ollﬂ)‘lm%l) and the reac-

tion was refluxed for 1 hour. Purlﬁcatlon by preparatory TLC plates (92/ 8/ 0.5 dichloro-

methane/ methanol/ ammonium hydroxide) yielded 5-(2-isopropyl-5-isoxazol- 5-yl-4-
methoxy-phenoxy)-pyrimidine-2,4-diamine (8 mg, 299%) as white solid, MS (M+H) = 342.

Example 46: 5-(2-Isopropyl-4-methoxy-5-thiazol-5-yl-phenoxy)-pyrimidine-2,4-

diamine
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mol ). After refluxing for 1 hour, the reaction was
cooled and filtered through celite. The celite pad

wor®sneshed with ethyl acetate (500 nli). Wat er PCBBR200%002020

was added to the filt- rate, the m xture was
basified (pH = 8) usi ng sol i d*Sodi um bi carbonate. The

th t.at | | d
Taiir-Todi Erigprom daagtiony PRRRGH Bty oo Soi Gpg me, 15
rﬁ‘ﬂl@l (fRﬁﬁE)Ehfrﬁ e St Mlcﬁﬂsdlved {nsN N -dfayéthRacetnhids (4.9 dr ovas added

it ok b Gy o8 T8l e

gh%g@nbmnﬁé)ﬁamaﬁm@m (7 @, 0.66 @l b Aftepheaking a‘pl 15°Q overnight.

The c\ggl e %g%%gﬁgggpﬁgcqwﬁgﬂrgéﬁx %{[h,ﬁ Irrgs and waQerEth 100 mL).

SR8 EbERane layer was dried using anhydrous sodium sulfate, concentrated and
95“;1( ZE:WE?SY%E)I{QE Fg)%/llwluzglgtc}?r%%_ﬁ%heqwg&mpgym{h%ﬁ 570.1 dlcﬁﬂoro%lmthane/
Iﬁe&é?ﬁ'é Bﬁ&;ﬁﬂ%@ﬁﬂﬁ@de t@e,mwn Y b-isbpr@iyhdsyiethbey6xtiazglys-yl-phen-
o) wpimidine 3o Biing (e 0 pele Ry UMY 1 5%

(541 ng, 4.29 mmol) in water (20 nL) was added 5-(2, 4-

a97:pys (M BL@sthox¢phempyppytimidine 2iedigminan z e
ﬂ Ilfonyl ((:hlégﬂrpld@dMOOrrgxﬁ-pl 07 m) and the

reactl on was heat ed, at

ThewpihsitiaProceders tsgd n (BisJRFR MO FEATEER 1y

wat er), dioxane (20 nL), and ethyl iodide (0.10 ni,

1.29 20 mmol ) were addedHand the reacti on was heated
€ for 2 hours. 'I|'he eaction was con- centrated,

gxtract h pll choigo el haPQ (%Rf2onl) and water (20

e d| met ayer—was dried using

an ous saxHNom sul f ate? concentdGt ed, and purified

by silica gel columm chronat ography el uti ng with 95/

5/ 0.1 dichl oronmethane/ methanol/ ammoni um hydroxi de

to yield

5- (5} et hanesu$tércny| - % i slopr g pyI 4 nmet hoxy- phenoxy) 25

hetOfe- 2, 4=di am ne /()asvvhltesolld WS

= 367. Exanple 4
5-( -Isopropyl 4- met hoxy- 5- trlyluorbrnethyl phenoxy) - p
yrimdine-2,4- diamne The synthetic procedure used in

%@ﬁ@ﬁnpl e is outlined in Scheme S. WD 2005/ 095359
2005/ 002020 109

Step 1. 2-(1-Hydroxy-1-methyl-ethyl)-3-methoxy-phenol

To a solution of methyl magnesium bromide (24 mL of a 3M solution in diethyl ether, 72.2
mmol) in anhydrous THF (20 mL) at 0°C was added a solution of 2’-hydroxy-6-methoxy-
acetophenone (4 g, 24.1 mmol) in anhydrous THF (40 mL), maintaining the temperature
below 11°C during the addition. After stirring for 1.5 hours at RT, a solution of 10% am-
monium chloride (30 mL) was added slowly maintaining the temperature below 22°C with
the use of an ice bath. Water (300 mL) was slowly added and the reaction was extracted
twice with ethyl acetate. The combined ethyl acetate layers were washed with water, brine,
dried using anhydrous sodium sulfate and concentrated to give 2-( 1-Hydroxy-1-methyl-
ethyl)-3-methoxy-phenol (4.52 g) as pale yellow solid.

Step 2. 2-Isopropyl-3-methoxy-phenol
To a solution of 1 (material from above Step 1) dissolved in acetic acid (50 mL) was added

10% palladium on charcoal (500 mg), water (6 mL), and ammonium formate (7.82 g, 124
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Ts step 1 Ts step 2 Ts OOF FF N step 3 OH step 4
0O- 0O ONIN FFFFFF SCHEME S Step 1.

wda 2406/de5389 | sopr opyl - 2- met hoxy- 5- (t ol uene- 4- sul POIEPI005@2020

nzene 5 To a sol ution of
2 Isopropyl 4- met hoxy-1-(tol” J&Re- 4- sul fonyl ) - benzene

, HOA
ot NG Tsfloriog I oy o roseyigr e caole e R e thrgush celite. The
cé'lﬂ@' 5800 Rashbq witl by é;fﬁm (B00 HHDY OW SteneBO0SHLY waschdded Rithe filt-

16 h db t
rw ol taﬁﬁa?:qtﬁ%wa st ur ) St L DR i hopoge. The ety

f Qf{bolfl@&ed AAShBHedvith wuaér;ellsmné:) dirieé nsidg asblydroes sodium
s&%ﬁes and co&cex&t?arteedd to ylgd ZOIggperg{))El ren(jetﬂol}yy ensl {3 689g 55%3} as pale
LiRAPsdtid sopropyl - 2- met hoxy- 5- (t ol uene- 4-sul fonyl ) - benz
Yene 5112 359, 89% . Step 2.
1- Isopropyl 5- met hoxy- 2- (t ol uene-4-sul fonyl)-4-trifluo
Stepriet hyl - benzene To a hot mixture of 1

L ed-hGiR B%}QBV&E&DH?—&JB@M'& step Babuenand f(ﬂldwfmgl tHe)procedure of
nzene (0

h
bSO Ss o bro I Sk kb RAIECAR rmine vas
p*ré\@}saﬁédlomr(m T}h hesli de (0. 64g, 4.48nmmole) in portions

e reaction 15 m xture was heat ed for 4
hrs and poured |nt sol.ubl,e
SRy PIRRE bR S0t SapERP P dOr AR, By PPty nine. MS
N@ﬁ@yLQag chloride, filtered and concentrated to give
1 Isopropyl 5- nethoxy 2-(toluene-4-sulfonyl)-4-trifluo

e R P S5 o) B 20

sol ution Qﬁamm

1-1sopropyl - 5-met hoxy-2-(tol uene-4-sul fonyl)-4-trifluo
ronet hyl - benzene (0.40 g, 1.03 mmole) and NaCH (0.5
.5 m*rmze) in MeOH(5 and I—,L?_O (5nl) was heated

at chor hrs. The cool edor eaft’ion mi xture was
acy okt INh 3N HO a - ed into nethyl ene
C de.l THe conbi ned ctd wels dried with Na2so4,

%H eped MndNdoncent it eff go giVe ¥8sired

-8 Qgropyl 4- et hoxy-5-t £f | uor onet hyl - phenol (0.194
25 199 asanoi | . WD 2068%/ 095359 PCT/ EP2005/ 002020
110 Step 4.

o PR R BRL HRIPAR pao gt o
lﬁéﬁﬁ%-@yﬁmﬁlﬁ&yl&cﬁ s4-isopropyl-2- methoxy-benzenesulfonyl chloride (400mg,
1207I glgl%rl oan)éll tile ;'eactlon Pwis heattedI eft |8U‘% f5r 1 hour. Sodium bicarbonate (361 mg,
4.29 mmol-dissolved in 5 mL water), dioxane (20 mL), and ethyl iodide (0.10 mL, 1.29
mmol) were added and the reaction was heated at 80°C for 2 hours. The reaction was con-
centrated, extracted with dichoromethane (150 mL) and water (20 mL). The dichloro-

methane layer was dried using anhydrous sodium sulfate, concentrated, and purified by

silica gel column chromatography eluting with 95/ 5/ 0.1 dichloromethane/ methanol/
ammonium hydroxide to yield 5-(5-ethanesulfonyl-2-isopropyl-4-methoxy-phenoxy)-
pyrimidine-2,4-diamine (77 mg, 20%) as white solid, MS (M+H) = 367.

Example 49: 5-(2—Is0propyl—4—methoxy-5—triﬂuoromethy1—phenoxy)-pyrimidine-2,4-

diamine

The synthetic procedure used in this Example is outlined in Scheme S.
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met hyl - phenol was converted to
5-(2-1sopropyl - 4-nmet hoxy-5-trifl uoronet hyl - phenoxy) -

wWEeosHYdsne- 2, 4-di am ne. MtH 343 5 Exanpl e 50: PCT/EP2005/002020

5- (2-1sopropyl - 4- met hoxy-5-thj azol - 4-yl - phenoxy) - pyri m
i di ne-2,4- diam ne The synt het(% procedure used in
this Exarrplels outlined in Schene T. Ts step 1_ Ts

s Step 3 Ts p Op OO0 N-Br S /N NHa Ystep
58tep618tep40-oo NH_z N -S NNI NHS 10rs
SCHEME Sp ttep1 Ts  step2
br opy=2-met hoxy- |

2- 1 sopropyl - 4- met hoxy- | - (t o] uene- 4-sul fonyl ) - behz

(5.3 g, 16.56 mmole) in DCE (50 mM) was added acetyl
chloride (2.0 g, 24.84 mole) and AIC13 (3.3 g, 24.84
nmol e) at RT, The reaction m xture s-stirged at RT
for 16 hrs any quenched by 15 H20 (10 n1 en m nutes
akdpe3 quenchi O-he agtepotis sol utio iﬁ%Nact ed
into =CH2C12 e conb1-1'red’extracj;s

H20O, dri edo r Na2SOL, T I’f,ered nd] concéht r'\\g‘t

FI ashed chrao graphy on silica gelgA6Fto 30% Et OAC
in Hex) gave J | 4- F

| sopropyl - 2- net hoxy-5-(t ol uene-4-sul fonyl)-phenyl]-eth
anone (4.7g, 79% as white solid. Step 2.

SCHEMES | - [ 4-i sopropyl - 2- met hoxy- 5- (t ol uene- 4- sul f onyl
)-phenyl ] -ethanone 20 To a hot m xture of CuBr2 (0.25

sgep 1%&5@ rdéﬁ'l @Moﬁﬂ-sf&alu&?eﬁ-@dlﬁﬁﬁd)abéﬂéﬁﬂ i on of

[4 sopro nmet h ox ﬁtol uen ul b 2 ph@ ygl ’5
ﬂoaeQOEIaWn@f f éoxzrqyyl 4-rpeth dyoluene- ‘tﬂé}%’ﬂy Q?%I)Z newlil 8
nﬂﬁgﬁ% i ﬁcB‘Aéh%ﬁ) w@ssacrd%& L Y¥®eoh OF IAIG98ES59. J6nh6lepth HOAc (10 ml)

oncentr at ed give

28481 6htp Ml Th¢ opiepyRxRatessbipdat KT dputsus and rsifsdhy satu-
%tgg gfag-g(;@g SBIE%IJ? ol oagg?%‘%%é’lz"gﬁ"?w*ﬁ%"ﬁ&t& Into MAC which was
Washedwithoyaper, brime dries 9ves Na2sOde lkergd §E|$ F%}fgm)ratsﬁ BhyActo to give 1-
Iﬁéhg 4a1§0ﬂ>r%p%102 ?ne?l% 14 %hfé‘he—&sulfongl)-benzene (12.35g, 89%).

py 2- met hoxy (to uene- 4- sulfonyl

) - phenyl ] - ethanone (0.23 g, 0.51 in an
Stérok ahdsqpsopiily- maﬁloaﬂ@e@olnamutfqnﬂoé -triflypropmet egyene

T%ng?%{}lle‘ngé\g}edo? Rodd4- ifdpropi- 22mBoRYBL @dluenkl e shl€si1)- ehzene (0.5 g,
1.12 mmole), Cul, KF in anhydrous DMF (10 ml) at 120°C oil bath temperature, was
added trifluoromethyl iodide (0.64g, 4.48mmole) in portions over 30 min. The reaction
mixture was heated for 4 hrs and poured into HO (100 ml). The insoluble solid, which
was collected by filtration was triturated with methylene chloride, filtered and concentrated
to give 1-Isopropyl-5-methoxy-2-(toluene-4-sulfonyl)-4-trifluoromethyl-benzene (045 g,

100%) as a solid.

Step 3. 2-Isopropyl-4-methoxy-5-trifluoromethyl-phenol

A solution of 1-Isopropyl-5-methoxy-2-(toluene-4-sulfonyl)-4-trifluoromethyl-benzene
(0.40 g, 1.03 mmole) and NaOH (0.5 g, 12.5 mmole) in MeOH(5ml) and H,O (5ml) was
heated at 90°C for 2 hrs. The cooled reaction mixture was acidified with 3N HCl and ex-
tracted into methylene chloride. The combined extracts was dried with Na,SOy, filtered
and concentrated to give desired 2-Isopropyl-4-methoxy-5-trifluoromethyl-phenol (0.194

g, 81%) as an oil.
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5 fluxed for 3 hrs and partitioned between H20 and
nmet hyl ene chl ori de. The conbi ned organic extracts was

wa@lriosdosser Na2SO4, filtered and concentr at ed. PE/EBI005/002020

chromat ography on silica(30% Et OAc i n Hex) gave
4-[ 4-1sopropyl - 2- met hoxy- 5- (t bl0uene- 4- sul f onyl ) -
phenyl] -thiazole (0.19g9, 95% as oil. Step 4. . L.
SPepl 4 Gptbspbropyhétthehgxyss-thiflenromethy)-pheremyipynmidine-2,4-diamine
L XL ur f 4- 7.9 -4- -5-tri o-
OVIRSRG Brcedure of Beamiple 2 steps 3.7 2 Lo e o "
méthylagininel (as @nyertedtod7(2nisopropylakandeyss-tiifleorgmethyl-phenoxy)-
mmol.g) | : r.o (10 M) was refluxed for 8
ng}ﬁ%lgl—%%ﬁ@rﬁg. ird@n%/sg; in vacuo and the residue was
partitioned between nmethyl- ene chloride and water
Eilamplosi rfe(2-togeoriyt-4enethexst 5-thiszelrd-Hophenexy Nayrguidine-2,4-
filtered, and. concentrated to give

2-1sopropy R et hoxy- 5-t hi azol - 4-yl - phenol . 15 Step
5

i syathetio pydcedunvaistbinythis Exminpleds outlined ishishesogiL- acet oni
trile The crude
2-1sopropyl - 4- met hoxy-5

-t hi azol - 4-yl -phenol from step
4 anthHBr onpaceto- nit i

nmol e)

t ogetRerTevi islepK2C03 48 g 5181 Tsn apfydr ous Ts
acet ni t r-—-e—¢3Q s -heated at @ for-3-hes. _
The" ™éaction mxtuPe Was partition€d between EtQAc ©

and water. The conbi was dried over g\
Na2SO4, filtered and con 20 centrated. gl ash g
chromat ography on silica (10 to 20%% Et QAc i n Hexanes)
gave (2-1so-

propyl - 4- hoxy- 5-t hi azol - | - phenoxy) -acetonitrile
(0.47 g, 7 as an oil. Step 65 2N 5 2
5-(2-1so0 ? 4-§§époxy- 5- azB1/-4-gt13§ghenoxy) [ hﬁN
| Ghapet-2, am i Xtug — =~ N/J\NH

(2-1sopropyl - 4- met hoxy-5-thi azol - 4-yl - phenoxy) - acg¢t oni
trile (0. g, 0.94 nmmol e)\\and Brederick's reagg_rl
(0.35 g, 2791 mmol e) was hedr®d at 100C for 2 hra-s
Excess 25 Brederick's reagent was renoved under
LEQHE pressure. The residue was dissolved in

aAnhy s EtOH (10 M) and aniline HC1(0.38 g, 2.93
nmol e) was added. The reaction m xture was heated at

§0F°1f D41 phopyl @nthethory-5t (toneuk-benliowy) -pheyd]-ethanone

ter. The. i ned ' i
{5 e i R AR S L G P Wi 53, 16
BiIeyia DK (UAH)oyab add: duvotybillaride (P, (i@ 4rnolwaad AICL (3.3 g,

t 20C.for 10 30 hr '

U LA 38 St 8 T A nc
Et QAL mI)) Teh onihirtes diterqjugnadtiing, ehe¢ #qaebes seuttoniwaeektmyted into
SRR AT T
EdHceriti-ated Wildshed cHridaSgr phyamesilica g2t (0o 3OUPHIO Ak in Hex) gave 1-[4-
oo S A PRSBESH e aH ncwi
PCT/ EP2005/ 002020 -112 Exanple 51:
Step 3- 1-Bromol y[ 4 gepropyltHmethoorbi(tollgne24-ssléprybpyhenylngthanone

'?g )e(|¥1_oP rrl]l%?t?ﬁ%/ (lf_ CLH%/rg k({ng é, I1.e1_02n’n4n_oijei) ?H‘E%AL\I Hszas added a solution of
1-[4-Isopropyl-2-methoxy-5-(toluene-4-sulfonyl)-phenyl] -ethanone (0.2 g, 0.55 mmole)
in CH;Cl (1 ml). The reaction mixture was refluxed for 16 hrs, filtered, and concentrated
to give 2-Bromo-1-[4-isopropyl-2-methoxy-5-(toluene-4-sulfonyl)-phenyl]-ethanone
(0.23g, 95%) as an oil.
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C}C) AN TAN ONNH2Z ONNH2 ONNHN To a solution
0

w@2005/093359- Di ami no- pyri m di n-5-yl oxy) - 4-i sopr opyI/ER200%002020

hoxy-phenyl ]- 5 3-dinethyl am Qﬁ propenone (0.25 g,
0. 67 mml e) in EECH (6 m) wasS ‘added hydrazi ne hydrate

(0. 07 | e
Step 3R frorePRr S Bon o fRE rarU eI B Fon
TGfa stﬂlQloﬁrdeeBllfoﬁ’gd @l{e-lsd’pr@)ﬂlﬂlﬁbﬁﬂ%&ygd\lduene-él -sulfonyl)-phenyl]-
i

oA T IS016) o g e G P s ks Ngs 0311 &
16“1@ Birdold) Sh@tHiGENIde (2280.31¢] 8064mmalk} memloammmre was re-

fpsqdfop 2 s enckpirHEORSA b grayfhviene hisride; Thpsyphined
oggaﬂﬁeéi%yﬂs Wa@ dbied @{rerE‘N 801, filtered and concentrated. Flash chromatography

o Loob ShiLs by b SRR
pie ( ts‘}hM%r%R‘O@ hbﬂ%”ﬂs%ﬂ | 1 15 A nixture of

4D|amnopyr|md|n5 | ox 2-1 0do-5-i sopropyl -
A (0.3 y y) - propyl-p

Step- %Poﬁﬁﬂé‘t"% §‘)m? ?’Engp{“?%"ldi HEPP! si 1 ane (0.28 g,
Almifut®6F Lle[)g':/': pwmthéﬁrﬂtdmenkw@@lfmyl)qjhenyl ]-thiazole (1.0 g,

anhydr ous

3 mrnl aed Ko s | oo aahpapyfleaL et S was refluxed

& I:Stn ggﬁgﬁrﬂt \gﬁsltr\cé;ﬁlgﬂﬁd@i \tﬂﬁ@ﬂﬁi ﬂi&hﬁdﬁd}jﬁt&wﬁl’pim@dr&d befiween methyl-
XUr S

o g oLy Ao HEShed L LD MBS ] e, an

CSH&&%{&(%B%W BBpﬁiplyl 8ah A thiazdtet fiyplemel. chl or i de

5-[5-1 odo- 2- | ]
S*%rﬁ%v%w%fem'ffﬁ?r{e%%yw ol ISR S6GORS00) “ag &
’[%? chitie YRGOPOL LR @ﬂﬁﬁ%ﬂ@%-@ﬁgﬁ)&qmm 3tkB 43ihdfbr@moaceto-

ftaile (0, % el mEls) toartarr it K14 & 61 rympled iy agpiyfirons aceto-
rﬁ?ﬁj@@ﬂﬂ) V&%%’@&N@J}\I ﬁc (:3#@ D2 hrs| TRe teactiord midtéde visigadidionebetween
FtOAc and w’ajter The combined orgamc extract was dried over Na,SOy, filtered and con-
centrated. Flash chromatography on silica (10 to 20%% EtOAc in Hexanes) gave (2-Iso-

propy1—4—meth0xy-5—thiazol-4—yl—phenoxy)—acetonitrile (0.47 g, 72%) as an oil.

Step 6. 5-(2-Isopropyl-4-methoxy-5-thiazol-4-yl-phenoxy)-pyrimidine-2,4-diamine

A mixture of (2-Isopropyl-4-methoxy-5-thiazol-4-yl-phenoxy)-acetonitrile (0.27 g, 0.94
mmole) and Brederick’s reagent (0.35 g, 2.01 mmole) was heated at 100°C for 2 hrs. Excess
Brederick’s reagent was removed under reduced pressure. The residue was dissolved in
anhydrous EtOH (10 ml) and aniline HCl (0.38 g, 2.93 mmole) was added. The reaction
mixture was heated at 80°C for 18 hrs and partitioned between EtOAc and water. The
combined organic extracts were dried over Na;SO4, filtered and concentrated. Guanidine
carbonate (0.27 g,1.49 mmole) and NMP (10 ml) were added and heated to 120°C for-10
hrs. The reaction mixture was poured into water and extracted into EtOAc. The combined
organic extracts were dried over Na,SOy, filtered and concentrated. Flash chromatography
on silica (3% MeOH in methylene chloride with 0.1%NH,OH) gave 5-(2-Isopropyl-4-
methoxy-5-thiazol-4-yl-phenoxy)-pyrimidine-2,4-diamine (0.15g, 68%) as a solid. M+H
358.
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5-
[ 5-1 odo- 2-i sopropyl -4-(2-trinmethylsilanyl oxy-ethoxy) -

WhewsnyBs9e pyri m di ne-2,4-di - amne (0.38 g, 0.BOI/RP®DE)02020

in a solution of HOAc/ THF/H20_ in a ratio of 3:1:1.95
mM) was 5 heated at 65C for “12hrs. The pH of the

Efammpe it h{H -G e rancensbl hads GHP Pt Sty phenoxy-

dried OVePgﬁﬁmzﬁmkﬁﬂ@d and concentrated. Flash

chr omat og on silica(5% MeCH in nethyl ene chloride
wth 0.1% NH4C]—|) gave

] no- pyri m di n-5-yl oxy) - 2~

0- 5-1i ﬁgpr opy

anol (0.25 g, 86% as a |t6 SO |

le 53:

hyI am no- pyri m di n- 5 yl - 4- ||sogtopyl

Enzmpi de Stepy,l. ~0
5 i no- 2- et hyl &ni no- pyri m di n- 5-yl oxly) - 4- |sopropyl
- Xy- benzonitrile N2 NH2 O N ¢J,NMH O N H' |
I

5 Jo a solution of =N

N*2* - Et h\N'- 5- ( 5- 1 odo- 2-i sopr opyl - 4- net hoxy- phenoxy) - py
rimdine-2,4 dianmine (1.65 g, 4.12 nmole) in anhydrous
DMF (10 m) was added CuCN, and the reac- tion mXxture

heat 0C. f 3 h
Togpbtm - e D300 B gy IeaT At id W sphenyll-
3Wﬁ§1e€’(8112{1ﬁ1@1 opbhd‘rid(o 28 j @67 mhide)solFtQHgmt) rqu@;ldccbh]ydrazme

w th 10%e h [ Q. 1904 )
hyc_lL]@ge 0 76 mnp{ig)di" & 5%&{1?111 {-né)gul:leh\%asfs rtgcril gf er%f P8'hrs and con
c&@%wt R&&ﬁ@hlmﬁoﬁ loaﬂiﬁ @hﬂ?mﬂw?ﬁdil@éﬂE@As gave(fa [%-89 Allylidene-

I n ene, chl opi de
bedratnamRe o GOy PR RAE S SR By 7 QisthikE (02286,
19\2%ng -341 et hoxy-benzonitrile (0.87g, 71% as a
e solid. Step 2.

Examnplat o er i/ RO B0 o) Bt gR s B o)

-114ONH%t}Mf{%1 NON ONN~oNNtl HH NO NH2 To a
sol uti on of

5-(4- Am 2- et hyl 5- vl Y/ .1
S Tl oD e P B A Bicine 2.
Et OH/ $i#dQinel: 1, 10 m ) was added a sol ution of NaCH

(0.37 g, 9.17 mole) in HRO (1 nm ). The reaction
m xture was heated at 100C for 24 hrs 5 and

neu i zed ,\\“qth 3N HCl . Ethanol was r din \H’;\cuo
and the benra n? ng aqueous

)\
HO SiMe3O\/\O

A mixture of 4-(2,4—Diamino-pyrimidin-5-yloxy)-2-iodo-5—isopropyl-phenol (0.3g,0.78
mmole), (2-bromoethoxy)-tert-butyl-dimethyl silane (0.28 g, 1.17 mmole), and K,CO3
(0.22 g, 1.56 mmole) in anhydrous DMF (5 ml) was heated at 50°C for 16 hrs. Solvent was
removed in vacuo. The residue was partitioned between methylene chloride and water. The
combined organic extracts was washed with water, dried over Na,SOy, filtered and concen-
trated. Flash chromatography on silica(3%MeOH in methylene chloride with 0.1%
NH,OH) gave 5-[5—Iodo-2—isopropy1—4—(2-trimethylsilanyloxy-ethoxy)-phenoxy]-pyrimi-
dine-2,4-diamine (0.38g, 90%) as a solid.
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solution was extracted into nmethylene chloride. The
conbi ned extract was washed with water, dried over

wORS®s3s9 i | t ered and concentrated. Fl ash PCT/EP2005/002020

chr omat ogr aphy on silica gel (% to 8% EtOAC in
Hexanes) gave -13-

5- (4- Ami no- 2- et hyl ani no- j mdin-5-yl. -4- | =
Stgp 222 Hn iR T ER oy Dy 2299 S O R R gl Riancl
MrH 346. 10 Exanpl e 54:

N* 2* - Et hyl - 2-isopropyl - 5- met hanesul f onyl - 4- net hoxy-
phenoxy) i mdi ng?2, 4-di ami ne NH2 NH2 OY~ N - N,
'"OH'0OS re of O A

N\* 2% Ethyl i

opyl - 4- fhoxy henox
SISO T gNHQ. 99 rmol eﬁé) e
anhydrlde (140 g, 5 96 mmol e) and trlfluoro :
anesul fonic acid (0.37 g, 2.48 mol e) was heated at

70C for two hrs. The hot reaction m xture was poured

5] 1LE 118db- %s%igﬁof,g 1-208l thastHylsdenpbiethaky) mﬂam-p,aimﬂumz 4-di-

ol uti on was th n_ex

a1 s OGFIrBmDI 1o QLB HOROPAD B Ttie o€ 3id 05 m was
hIRED S5 féles Fhe gﬁ STVRE oo hixtlitd waladfhstsddo pH=9 and

trated h ¢h t h I
e)a&ncg;{]m;&? m%ﬁly&,qﬂeg?ﬂ,qy@ler PR corshinnd lpagg\)/gals Irlce::ﬁl o(rer%go_u, filtered

1%5 r{%ﬂ}ﬂedg‘glﬁﬁl lﬁeﬂlﬁﬁ)%YJgh%Qm silica(5% MeOH in methylene chloride with

nesul fon henox |m
0276 NELQETrggve ZQZJ@(ZésDwnyapTym?lmlw%ﬁ% ERaliyPaeasoPy phenory-
efhahdl (9%@ g@%%asawgitg%ﬁ/d Mexpgal - 4-yl - phenoxy) - pyrim

i ne- tep 1. 2-Brono-| -

[ 4-isopropyl - 2-met hoxy-5-(tol uene- 4-s he
Examnpleridne Sv@-2wiay-8 mmm&baﬁoﬁ O‘Y"S"Pgﬂw ‘J‘ethoxy'

Ts | Ts anfide OCHO A m xture of

2- Brono- | - |sopropyl 2- nethoxy 5- (tol uene- 4-sul f onyl
) - phenyl ] -ethan- one (0.2 0. 45 mmol e) and OdIH
Steprinét @-Aiga3-eghyloms®- mnémﬁnylanﬁgfhrseago ethoxy-y

was t RT for 16 hours. The reaction mxture
was %%%Er(g ﬁi}l%to H20 and ex 5 tracted into EtOAc. The
conmbi ned organi c extract was dried over Na2SO4,

-

filter d an concentrated to yie
2 Bro |%opropyl 2- met hoxy- 5- tobuene -2- sul f onyl
—_—
/\ \O )\N/\
I
N

To a solution of N*2*-Ethy1—5—(5—iodo-2—isopropy1—4-methoxy—phenoxy)-pyrimidine-2,4-
diamine (1.65 g, 4.12 mmole) in anhydrous DMF (10 ml) was added CuCN, and the reac-
tion mixture was heated to 120°C for 3 hrs. The reaction mixture was poured into water
(200 ml) and the insoluble portion was collected by filtration. The solid was triturated
with 10%MeOH/methylene chloride/0.1%NH,OH solution (100 ml) and filteded again.
The filtrate was concentrated and flash chromatographed on silica (3% MeOH in methyl-
ene chloride with 0.19%NEH,OH) to give 5-(4-Amino-2-ethylamino-pyrimidin-5-yloxy)-4-
isopropyl-2-methoxy-benzonitrile (0.87g, 7 1%) as a white solid.

Step 2. 5-(4-Amino-2—ethylamino—pyrimidin—5-yloxy)-4-isopropyl—2-methoxy—benzamide
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et hanone. Step 2. 4-
[ 4-1sopropyl - 2- net hoxy-5-(tol uene-4-sul fonyl) - phenyl ]

woeeooamed3s®® Ts Ts O N OCHO ~- 10 A sol uti on of PETYEP2005/002020

crude
2- Brono- 1- [ 4- i sopr opy! - 2- met hby- 5- (t ol uene- 4- sul f ony!
) - phenyl] ethanone from above and ammoni um acet at e

(0.1 Ie) in HOAc (5 ted at
100C flor 2The reacti on m xturp ?‘&i tioned
bet R TETRFISN ene chloride and sa sol uti on.
Ihe i nedg o;)qanl extract was Na2SM4,

)

d and Non®eniYated. FI asg
silicg, (30 to 509kt QAc in 15 Hex)
4-1 4- Ir@opropyl 2- met hoxy- 5- (t ol ue@é- r{n_pulfonyl) phenyl
]-oxazol e (25ng, 14% as a white solid. Step 3.

5- (2-1sopropyl - 4- met hoxy- 5- oxazol - 4-yl - phenoxy) - pyri m

i .45 dF 2 N&ninH2 lok) M- 0 methoxy-
PG R ATl ey Enis, SPbs shioR)  opropEDmethoxy
t{edzdxﬁu}ﬂﬁ 6091z 2.9 2mmelRlyin S QHAHYR AE140 s0l) wah ﬁéedaﬁehw)fl of NaOH

%ﬂﬁ% Zﬁ{‘ig%‘(?ﬂﬂ) UieBactiblSniRERE G4bhEated atSI0BTG for 24 hrs
di}d(rféutmhmdopgzh 3N-High Eda@nolngg(rgwedmwacug Aad &b@yx’amammg aqueous

rimdi !gﬁlé id HPA &teRi was Washed with
SQP'% Vé’%pér}graaie }fﬁ %ﬁ%}ﬁe -t ﬁ‘. gzo - 2 henoxy) rﬁ
Waien’,l drizd HverNab Qi fﬂ’@f@ta@ﬁ concentrated. Flash c romatograp Y on silica gel (3

OX OX-isoprop-
GRSk LR R S AP AR PR oo
méthtixythenearoide (0.086g, 27%) as a white solid. M+H 346.

5- (2 4- Di am no- pyri m di n-5-yl oxy) - 4- |sopropyl 2- met hox

1 AR BifR5%0-1 T30 noxy)-
BgoIE B oNsAur U Eispb IR E el RO L L ARG ienoxy)
reagent ( Op@fmiding237diamiziee) in anhydrous THE (20 ni)
was stirred at RT for 16 hrs and concentrated in

vacuo. Flash chromatography qQn silica (5%CH3CH in

met hyyene ¢ alrlde with 19N gV

5-(2 ; yrlmdln 5-yl o | fopr opyl - 2- met hox
0 %o, N

A mixture of N*Z*-Ethyl—S-(2-isopropyl—4-methoxy-phenoxy)—pyrimidine—2,4-diamine
(0.30 g, 0.99 mmole) , methanesulfonic anhydride (1.0 g, 5.96 mmole) and trifluorometh-
anesulfonic acid (0.37 g, 2.48 mmole) was heated at 70°C for two hrs. The hot reaction
mixture was poured into ice water and basified with sat. NaHCOj3 solution. The aqueous
solution was then extracted into methylene chloride. The combined organic extracts was
washed with H,O, dried over Na,SOy, filtered and concentrated. Flash chromatography on
silica (19%MeOH in methylene chloride with 1%NH,OH) gave N*2*-Ethyl-5-(2-isopropyl-
5-methanesulfonyl-4-methoxy-phenoxy)-pyrimidine-2,4-diamine (87mg, 23%) as a solid.
M+H 381

Example 55: 5-(2-Isopropyl-4-methoxy-5-oxazol-4-yl-phenoxy)-pyrimidine-2,4-

diamine

Step 1. 2-Bromo-1- [4-isopropyl-2-methoxy-5-(toluene-4-sulfonyl) -phenyl]-ethanone
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15

benzam de (0.201g, 76% as a yellow solid. Step 2.
5-(2-1sopropyl - 4- nmet hoxy-5-t hi azol - 2-yl - phenoxy) - pyri m

WO 2ione9Bsu-diamine NH2 NH2 N Ol O N NH2 O RPCTMER2085/002020

NH2 U 15 To a solution of

5-(2,4-D awino-pyrinidin-5-yTH§y)-4-isopropyl-2-nethox
y-thi obenz- amde (0.23 g, 0.69 mmole) in HOAc (5 nml)
ed bronoact al dehyde di acetal (0.18 g, 0.9
TsOH (5 ng) as a cat g s}. The reaction

s heated at 110C f 6t s and basifi ed
NaHCOB8 sol ution. Thg eous sol ution was ex
. The combi ned

orgé pla2SO4, filtered and
contentl ated. Flash chronatongph on silica (5% MeOH
in mettBl ene chloride with 190H@AHQave

5- (2-1sopropyl - 4- met hoxy- 5-t hi azol - 2-yl - phenoxy) -

Ag%&tg]reddf%ﬁeﬁqom%géi\%ﬁ 7070 y-%é@]g%;eoggyx%@gg’ghenﬂ] -ethan-

o‘n@g-(y E?@@hﬁlcﬂg) and sodium formate (0.040 g, 0.60 mmole) in anhydrous DMF (3
=

ol T (G0 MO 0F PR RIS b R B 7y dhd e

tralted 1§t@| EtD'A@nTﬁE combined organlc extract was dried over Na,;SOy, ﬁltered and

4-(2,4-Di di d

credabei o2 BT P oS G 9°h Ry -
cAtgede Et Br (57 ng, 0.52 mole) in portions. 5 The

reaction m xture was partitioned bet ween Et CAc and

The orga rac S
Stan 1. Ulsgea: e P (i ieae SR P e T ezl
silica (3% MeOH in nethylene chloride with 1%\NHAOH)
gave 5.t 4- Et hoxy 5-i odo- 2- isoproyl phenoxy) -

solid 'Ps— 415 Exanpl e 58:

propyl - 4- et hoxy-5- [ ]
a‘ A ol - 3-yl - pheﬁe*yﬁ-—pyrl ma' !
S

A solution of the crude 2-Bromo-1-[4-isopropyl-2-methoxy-5-(toluene-4-sulfonyl)-
phenyl]-ethanone from above and ammonium acetate (0.17 g, 2.25 mmole) in HOAc (5
ml) was heated at 100°C for 2 hrs. The reaction mixture was partitioned between methyl-
ene chloride and sat. NaHCOj solution. The combined organic extract was dried over
Na,SOy, filtered and concentrated. Flash chromatography on silica (30 to 50%EtOAc in
Hex ) gave 4-[4-Isopropyl-2-methoxy-5-(toluene-4-sulfonyl)-phenyl]-oxazole (25mg,
14%) as a white solid.

Step 3. 5-(2-Isopropy1-4-methoxy—5-oxazol-4-yl-phenoxy)—pyrimidine—2,4-diamine

Ts



O OO0 NNNNONNON ONN O4., 0Q O OUJ/
0O-// N Step 31 OLN T~ ON-N NN O W 2005/ 095359
weEFQnsaP3805/ 002020 -118- SCHEME U The PCT/EP2005/002020
5- (2, 4-D am no- pyri m di n-5-yl oxy) - 4-i sopropyl - 2- met hox
y-benzonitrile utilized in s]tlép 1 of this Exanpl e was
prepared as describ p
4Bl gomropoam bRy o bieRe 3- BRI PREMI R Bgle 2o sopyesiss using

he¥Hsters 406 BERRI 1029, Th 8- (RasAR0p\idrakihony-Cavxazeled-yl-
tﬂeﬁogﬁithls %I?e fol | ows tlinggg cedure reported by

Py ) yrimdine- 2§yﬂ1amé%<? Mg 05 (2003). To a

stirred m xture of hydroxyl am ne hydrochl oride (0.099

Eample’5b: msﬁdz)ls p@nwm&myda dglervl-Qayliphenoxy)pritdiding;2,4-

1.12%e In e anol (1.4 m) and water (0.3 nl) vvas
5 added 5- (Zilﬂmd’ieam no- pyri m di n-5-yl oxy) - 4-i sopr opyl -

10 net hoxy-benzonitrile (0.385 g, 1.29 muol) and the

i Bt NeadRRodpyrimsidinis- )-4-iBspiopyl-2PAmethexpnbiobenzamide

[ngtl on  of hydrgiiy)fl am neyliﬁ%rochl oride (0.049 g, 0.71

mml) and sodi um hydro- gen carbonate (0.060 g, 0.71
was adgdpd. After a furthe hourm—l he m xture

d, |[céncentrated i n vacuo, he d| luted with
0 ~MNnd extracted wit
a

] | etate The
ony 0 or c extracrs wer |nethen

di@edY( MySuN, Mfiltered afi ¢ ncentr te 2n vacuo
£ 5-(2, 4-di am no-pyrim g 1yl oxy) - N- hydr oxy-

4-i sopr'opyl - 2- met hoxy- benzam ditne 5 ng) as a yellow

foam This nmateri al vvas used directly w thout further

pur i fi c%‘%&%pl%ﬁ,ro mlgm- tyil10)§¥2/ 451sopfrogyl -2~ xr]ethoxy—benzamlde
(0 >2§ 1 @w 9 inrﬁol}t prepand xgc)orch;lg tothe pdawdurqnf]Exampmgﬂ ged Lawesson’s

10 IS%'&HY ;}2’%"’5?}5 b‘ﬁ%rﬁgggy()“ﬁpyrl Wﬂﬁﬁa [sﬁ g?éélﬁr};rfr? 0 hrs and

c@ﬁ@erﬁi‘atéd“mfv@tw | Flashrehr&m{tdgiapbp oo pijica Qﬁ%ﬁﬁb(ﬁb&l}l-raethylene chloride
Wlf}b} M@% g&grg I5 (E 4yb1a%re1(r)] %yyl}mg%ré Wo%'ﬁfl %S(X)Inlpyl 2-methoxy-thio-

benzamide (0.201g, 76%) as a yellow solid.

Step 2. 5—(2-Isopropyl-4-methoxy-5-thiazol—2—y1—phenoxy)—pyrimidine-2,4—diamine

NH, NH,
O\(K (OGN
N N
| — ﬁ
~o NékNH2 ~o NN
s” NH, §°N

15

To a solution of 5-(2,4-Diamino-pyrimidin-5-yloxy)-4-isopropyl-2-methoxy-thiobenz-
amide (0.23 g, 0.69 mmole) in HOAc (5 ml) was added bromoactaldehyde diethylacetal
(0.18 g, 0.9 mmole) and TsOH (5 mg) as a catalyst. The reaction mixture was heated at
110°C for 16 hrs and basified with sat. NaHCOj solution. The aqueous solution was ex-
20 tracted into methylene chloride. The combined organic extract was dried over Na;SOy,
filtered and concentrated. Flash chromatography on silica (5% MeOH in methylene
chloride with 1%NH,OH) gave 5-(2-Isopropyl-4-methoxy-5-thiazol-2-yl-phenoxy)-
pyrimidine-2,4-diamine (0.070 g, 28%) as a yellow solid.. M+H =358
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The fornylation carried out in this step follows the
procedure reported by Kitanmura et al. Chem Pharm

WdB205/09589 268- 277 (2001). Thus, to a suspensi oPCDEP2005/002020

5-(2, 4-di am no-pyrim -
d| n- 5-yl oxy) - N- hydr oxy- 4- |sop}]prI 2- met hoxy- benzam di

T v R S e R R R

boron tri- fluoride diethyl etherate (1 drop) then the
m x{ure heated at reflux for 1.5 hourss e reNH

sul t nt ni xfNibe was cool ed, diluted wit
e (60 m), then washed w >N(20
;8\"31) and then dried (MyS fil erjg and

A » Macuo fo pro- vide aomXxture o N-NH,

1 N0- 5- (2-i sopropyl -4-met hoxy-5- 11,j2, 41

oxadi azol - 3-yl - phen 30 oxy)-pyrimdin-4-yl] fornmam de,

N- [ 4-am no-5-(2-isopropyl -4-nmet hoxy-5- [1,2,4] oxadi-

Tazpdoldiot efth @b Digmimpr pyrinidin-3-wody) - Mmﬁjéomyl-Phenol (0.2 g,

oogéapg@{’}( §a€;f£?}hs§%%§:y(l)zsng§ B\%?nx de4<T thjg? I({‘P?ﬁ% 6352 {-rﬂ'laae)‘lll‘n portions.

Thelteddtiow miatire wag phfitiondd béfiween E@M am;] Hy@sT heswganic extract was

Cg@ﬁec;t | ﬁa@%&ﬁ%&%{ alillrdg_al%gr %{’)‘g ! lteéi BAL %‘romv%ﬁgw AP 3% MeOH

iR n)(&h 1smmev§ﬂzm%znm}5> gaXe 3; (4} Ethaxii-a7odo-3-igoprppdrihenoxy)-
X ne i ne
H}%urgﬁn‘ Lla(nynf: gqjyr %63%) S ﬁé’F \ A sc%igf lflﬂl-i\; 4}1?

oxadi azoI 3-yl -phenoxy)- pyrimdin-4-yl] formam de, N
Hx4 583- 55-(218bpfqplybpyhethemeﬁ#{d))2yi Exadjazapl-z )zl-]phenoxy) -pyrimidine-
oxadi azol - | - phenoxy) - pyri m di n-2-yl]formam de
and N-[4 % ?I‘Hﬂ% no-5-(2-isopropy|-4-rreth oxy-5- [
1 2, 4] oxadi azol - 3-yl - phenoxy) - pyri m di n- 2-yl ]
e%FfHﬂiEhdﬁrc(c@dtﬂr@ﬁsegDmIthls'EE&m@Ms outlinedars S¢heatedd. at
ux for 24 h. The m xture was then cool ed and
concentrat ed in vacuo. The residue was purified by
e rorth)graphy (0 - 5% et ha in N
di chl grong e) to ystegtd 76 rrg of

Step2
5-(2pro y N4 netW HO)CH/
oxadkazol - enoXyy meLl ne 3> /3
|t9tr|fluor |c NefePssal t H+ 343 ﬁ/P !3 OEt2

- 138. 52N HNI\/R (CDC13) S: 127|\(/01 d, 6H, j =
Hz), 3.11 (quintet, 1H | = 7.0 Hg), 4.04 (s, 3H)
6.02 - 6.24 (br. D, 2H), 693 (s, 1H), 7.02 (s, 1H),
7.68 (s, 1H), 8.74 (s, 1H). Exanple 59:
5-(6-1sopropyl ©4-net hyl - 3, 4- di hydr o- 2Hbenzo [ 1, 4]
-yl oxy)- pyrim di , 4-diam ne 15 Th
synthetic prdtedure used i this anpl e is outl|i ned

oc-~C Q Q@ QOHN~3W
:|~N/I/+2N H

)\

N N O
z NN
Nb—//N L)
N
Step 3 o) N
> PR
TFA ~o0 N° >N



Cl O~ OStep 4 OO Step 5 ka;) Step 6 xx0 1 OACS3
NNOHC 0 O- Step 7 Step 8 OH 1. CH3MgBr N ~N 2.
WOBOEAP$3590 O O 20 WD 2005/ 095359 PCT/ EP2005/ 0BQDEP2005/002020
-120- Step 9 ON N ( N~NH2 SCHEME V Step 1.
2- Chl or 0- N- (2, 4- di met hoxy- pirehI") - acet ami de A mi xutre
of 2, 4-di methoxy aniline (30.6 g, 0.2 nol),
SCHEMBW anine (27.9 nL, 0.2 nmol) in 5 600 nL
met hyl ene choride was stirred at OC under nitrogen.

Tg@ b5 QH R PR oG RAEE 5 yldky)-MisopPopy]1 oM thorp-baskbeitrile utilized in
ropw se, and the reactjon mxture sitirredfor 15
step dmfébls&wameb,waameﬁaﬁé%sgifﬁqlﬁé@w%m@ﬁ addi ti onal two
hours during which tine the reaction m xture was
s?ég' 104e, 4-0iNBING. pyidRbin-3Roxy AT hydroxpasisaprepytizenhethpxy-
addition of 1N , followed by saturated aqueous
5 sodi bermARidisonate. The aqueous m xture was

TRebehidnaaetivh chrrid Jat A ihis stapdollies the pastedueirgsataddsy Meyer et
Separated, dried &ggscn),,flltered, n% ev orahgg .

Al ymihos@AS8P0S 298], Jowstind aixsref hydgpyBmpg hydrochloride
(@.o% 16,01" & gl'n(cﬁ) S iR WY dradBeBibonate et B, de2 niBol) it thanol (1.4

tep 2.
al) ahd wrater I(B-@ i) yias added b (Fet-ABRynrRErIdinR-goxR drisopropyl-2-

10 nge_ %F%z@hftﬁl 405! NEXmiIeahd the asigtudeheiRed AFefndfor 5 hours. A
ol') was di ssol ved in 1000 15 r&eth | ene :
seduinditication a Flyders armine iy drochionidn FR04e Do ol ap spdium hydro-

g#lg rq?{b\?\gétre ;(g.g@@ g, 0 Hnibl PWad ddded!| Qftérefutth8r hGursGhédmixture was

ed”1 n portion 30
coalsd dommentanisd i icieshen B0 wate 147D i SHGaER with ethyl
aate] e rcgﬂl‘giﬁe‘a rgérgé BE WRSer E AR Wi 1shd then A& (MgSO,),
vol Ufe under reduCed pressure, and then poured oqto
15 filleeed Sl dogsentented fromenade vidky 5f(?al4t41§f‘}f%ﬂ11’yré‘ﬁ5§¥ﬁéy oxy)-N-hydroxy-

%Eﬁ%ﬁ%&?&:ﬁ{lbéﬁahﬂdﬁé 5 mPPANSAIYIYBark! THR mdlérif dvas used

' ) I'Ttered, and evaporated under reduced
direetlp witboutfuythet pudficagpng of 2- Chl or o- N- ( 2-
hydr oxy- 4- net hoxy- phenyl ) -acetam de. M5 (MtH) = 216.

Step 2: N-[2-Amino-5-(2-isopropyl-4-methoxy-5- 1,2,4]oxadiazol-3-yl-phenoxy)-pyrimi-
din-4-yl]formamide, N- [4-amino-5-(2-isopropyl-4-methoxy-5-{1,2,4] oxadiazol-3-

20 yl-phenoxy)-pyrimidin-2-yl]formamide and N- [4-formylamino-5-(2-isopropyl-4-
methoxy-5-[1,2,4] oxadiazol-3-yl-phenoxy)-pyrimidin-2-yl] -formamide

The formylation carried out in this step follows the procedure reported by Kitamura et al.
Chem. Pharm. Bull. 49:268-277 (2001). Thus, to a suspension of 5-(2,4-diamino-pyrimi-
din—5—yloxy)—N-hydroxy—4—isopropyl—2-methoxy—benzamidine (0.350 g, 1.05 mmol) in tri-

25 methylorthoformate (1.12 g, 10.5 mmol) at RT and under nitrogen was added boron tri-
fluoride diethyl etherate (1 drop) then the mixture heated at reflux for 1.5 hours. The re-
sultant mixture was cooled, diluted with dichloromethane (60 ml), then washed with water
(20 ml), brine (20 ml) and then dried (MgSO4) filtered and concentrated in vacuo to pro-
vide a mixture of N-[2-amino-5-(2-isopropyl-4-methoxy-5-[1,2,4] oxadiazol-3-yl-phen-

30  oxy)-pyrimidin-4-yl]formamide, N- [4-amino-5-(2-isopropyl-4-methoxy-5-[1,2,4] oxadi-
azol-3-yl-phenoxy)-pyrimidin-2-yl]formamide and N- [4-formylamino-5-(2-isopropyl-4-
methoxy—S-[1,2,4]oxadiazol-S—yl—phenoxy)—pyrimidin—2-yl] ~-formamide as a yellow solid
(260 mg). This material was used directly without further purification.
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Step 3. 7-Methoxy-4H benzo [ 1,4] oxazin-3-one
2- Chl or o- N- ( 2- hydr oxy- 4- met hoxy- phenyl ) - acet am de

w@ 3®8/0053¢9 0. 18 nol) and powdered potassi um CBCHBPRDE002020

(27.6 g, 0.2 nmol) were added to 1000 nL acetone, and

the reaction 25 m xture was tEfl-uxed under nitrogen

for eight hours. The reaction m xture was coo] ed,

Sep 3:¢s (dsoprapyhéveethewy-54(1 ,tmhmadxazola?rml-ph@whmr@nmge-2 4-
conced}%ﬁ]ﬁ;fed under reduced pressure to give 32. 56 g

of cru Met hoxy- 4H benzo [ 1, 4] oxazin-3-gne Vi-H)
AmifQre @iréﬂzamlﬁo%@hmopylfﬁemw@mﬁ Be%ébed@mlﬁ-yl -phenoxy)-

I?Y)I(%jzlgl_f] # Yﬂg& i mil ) )fX ﬁ{%ﬁ%ﬁéﬁ? ra‘}gvé Oﬁgli’?grogédlazol -3-
WAt heﬁoxmqmmndmrbgﬂfmrm@onhlmdﬁydﬁf@l@nﬂmo 5-(85sqpropyl-4-meth-

%577 %}@%ﬁdﬁ%ﬂ%ﬁﬁgﬁg{ %\%%gglamlde 0,164 g) in TEA (10

al) was vfataclat neftunyfbr 240kli Tee hiktuet was then @:mledmd) cqnggptrated in vacuo.
B T S S tpmetns
fogeld 76 ng cffﬁh(easmprnpydtéhmﬂw %Ntﬁ,‘b]wwai(d&“}’lﬂi’hﬁégx}’) Plemldlne'

34500 Dl eps it 5, QTP 258, g <yt s o

ey e 275%313@ , BMAPo atigs), sind equm@dqeﬁd =07.0 3404 @, 3H), 6.02 -
provi'de 13 - Met hoxy- 4- et ﬁ/ -4H b%zo [ 1,4]
SbirD3h 693k 203 (o TEbS &, 1), 874 (51
7- Met hoxy- 4- net hyl - 3, 4-di hydr o- 2H benzo [ 1, 4] oxazine
Y- 103,1-dihylro Q¥R befizo} 1 Alxalih37-9loxy)-
ﬁxa&@l@% ﬁ(élﬁmggiﬂagﬁﬁhﬁ@cﬁ% 100 rr)/LH]rdry THF, (ﬁanm Hoxy
reaction nﬁ'ﬂtmﬂ@%é diatpingxed under ni trogen.
Bor ane-di net hyl 10 sulfide (13.6 niL, 0.136 nol) was
i@ gutiied HeSeHeh@V.M Xt ur e
m%ﬁgf}%gv\giéafgu@e 1 ﬁr{ﬁg@ﬁgeﬁgurs The reaction
m xture was cool ed and then quenched by addition of
O nmL of 10%°aque|ous HCII Preci pi t atje was rermved by

It at oﬁ' d t9 - d waitsp Z on under
pressue t 8I
M 4 mst hyl - dr’f)l 2H-ben

ova| ne. = 180. 1 St@p 6.

1-(7- Met hoxy 4 nmet hyl - 3, 4- di hydr o- 2H benzo[l 4] oxazi n-
6-yl ) - et hanone

7- Met hoxy- 4- net hyl - 3, 4-di hydr o- 2H benzo [ 1, 4] oxazine
%;1. 17 g, 0.625 nol) {n 400 nmL of 1, 2-dichloroethane

( s gtiored atg, Q¢ und r nitgogen. ﬁéd)dn numl)trlchlgrlde Step 6
g, ]0. —_ >
by ' adchi,f i on 0 lchlBUrPM% (4.9 9 Acl
0.678 mwl ). The reactlon m tur was stirred at OqN,‘for JLC. °
2.5 hours. Alum numtri 20 chI oride (3 g) was added,
and the reaction mxture was stirred at RT for 24
hours. The reaction m'xture was pourd into ice and
550 gL 3N HO was added. e aqueous m xture was
Iorlde and the conbi ne
MYSO4) , fdpteer ed, and
S to-yield~10.48
i hydro- 2H benzo [ 1N4]

k\’/u) =" 222. o

OH
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25 Step 7.
6- 1 sopropyl - 7- net hoxy- 4- net hyl - 3, 4-di hydr o- 2H benzo |

W 2005005852 | ne PCT/EP2005/002020

1- (7- Met hoxy-4-nmet hyl -3, 4-di h dro 2H benzo[ 1, 4] oxazi n-
6-yl)-ethanone (10.48 g, O0.47 0 1ol ) was di ssol ved in
25 nL dry THE and the reaction m xture was stirred at

O0C under nitrogene” Met hyn, magnesi um bronmi de (22 niL of
3MgPd ution in Et20, B 1 m)I) was added dropw se,

apd—thesr eaction ur s stirred at OC for two
hmre&%ﬂ genched by dropwi se
addi ti on of 50

O% agueous “ammmoni um chl ori de,
foll owed by wa Lt\e)r The aqueous m xture was extracted
with Et OAc, and the conbined organic |ayers were

drij eg SH), filtered, and evaporated under reduced
39 B The residue was taken up in 95 nlL acetic
acid, and the reaction mxture was stirred at RT under
StHpt I, Qgehlord\mvi(:mmd[méuhmpcpher(ylﬁa@mrg)ie and 10% Pal | adi um

S8l 5215 A AR 02 i

600 1 @etHylens (NRiRONE Bidkd a0 0 RUTH deP 20163900 @hknoac—em thonde (16
m xt ur e, was sol i WwWer e erm I,
-2 ng)qustaﬁa?c!?&%g\ns&r ?rtff tél& rwcfl uYt%ge ?Xsas];t%}etd { P Rinutes at
oG, Lhtnlﬂatlhelli) }z‘tu@éﬂjfo& Y9) ﬁddllhoﬁailtwd honek dlmdgl vdadbumtthe re'ﬂ:teOn mixture
res tl uti.on was extr e
alleved RoRBin ARG Snteeefa b Ha i dg g T, followed
bl 'sitth%t@&i aq/@e@ds ﬁﬁtﬁlﬁllﬁfbaéa@blonﬂlnd €The Rpb@estiXtEs Sws pattitioned with
sopropyl -
RO Retsry] s otediaR oy #Buzg s (NEIAliened: apd svaporated

u%délﬁreha@w sshreéltorga&etw 583 éfoﬂumomowmmedl@enho@ -phenyl)-
oxazi n- ﬂ)efrlmdlne- 2, 4-di am ne

agetpis dky- 4- net hyl - 3, 4- di hydr o- 2H benzol 1,
4]oxa2|ne (2 21 g, 0.01 nmol) was dissolved in 20 nL
?éii?)ddéﬁﬁ)r@éﬂ! -Qz-lhﬁ&x;o nieﬂﬁ)xygﬂrehylbace(ﬁmider e was

cool ed _t | br . .
2<ehlorodN (h i BB gFERBeEI 1 HBIRGLOE 8 G pion B difglygd in 1000 ml
niEtRAhS @nl@l\i&é, and tHE rebldtRm mbeketvis stiwad 4t (56 uridet oitegemsAlumin-
stirred

AR SN ENTATIRIE T, 4N —

e vais WBSwdd @i &l 1711 ARVAT lkm‘eﬁdloatmﬁifure'ﬂ'ae concentrated to
reacti on m xture was, cooled to 0C, and t

han
280 &l yo Iymeamdernreduced RFessurGAR gﬁﬂ&?ureﬁj@ D dce. %ogﬁ'a s were removed
b@lﬁf&yﬁ&l Wad ﬂpam uid Was eaqteﬁ apue Etoma,tvﬁl‘shékﬁwﬁlmﬁnﬁe,tdmﬂeémSOQ

, h
Fiferack R EvapRtRtesd SRR Apared BRRIBTEe LG HEIOAT (e BlopgyN-C-
,génﬁh&wéheﬁymcéﬁﬁﬁa@pmmm 163, 4- di hydr o- 2H

azin yl oxy) - pyri m di ne- 2, 4- di am ne.

t
Séel{%ﬁMﬁS]F@‘pfy"in’-eﬁﬁ [hyhl O ZI-3ORS dr 0- 2H benzo [ 1, 4]

Zoé H-N- '(YJhQ&Q)cyWﬁiefHdilygﬂﬁnﬁ) Acgthiden89®@0 g, 0.18 mol) and powdered
6- | sopropyl met h 4

p@taﬁsgapbg@}pow(p (2% Pek BrO Vﬁqr(ej Iag%qcﬁg léﬁén@?ﬁchg L :%?%)%ge reaction

ﬁs v&a@ ‘?efﬂfx@& %ﬁ&ér%lﬁf)gé{ B sight Rowrs. Ehica@dtnifixtire was cooled,

| sopro
menesgmoﬁaycmydﬁlaagw edAbe Hawidavas sprceptigred apdeptgdpipgd pressure

tg 'gﬂ% 3%:5% gddeEMEe? l\/feMi’d'}Qy 4H-benzo[1,4]oxazin-3-one. (M+H) = 180.

Step 4. 7-Methoxy-4-methyl-4H-benzo[1,4]oxazin-3-one
7-Methoxy-4H-benzo[ 1,4]oxazin-3-one (11.61 g, 0.065 mol) in 100 mL dry DMF was
stirred at 0°C under nitrogen. Sodium hydride (60%, 2.85 g, 0.0713 mol) was added in
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316. Mp = 167.3-170.1C Exanpl e 60:
5- (5- Furan- 2-yl - 2-i sopropyl - 4- met hoxy- phenoxy) - pyrim d

WO p@589%5di amine NH2 NH2 O N- | \ Ol ~N o PCT/BP100$/002020

NNH s(OH)2 O N NH2 2 25
5- (5-1o0do- 2-i sopropyl - 4- net ho‘>@§/ phenoxy) - pyri m di ne- 2,

4-d 40
o IS A0, T S b G20 £ RCOF BRI R
,flcfpvme ‘P HIR908 FALEE W¥StRrddAL a°(SfiﬂQV5 lﬁaﬂs,ﬂhaspomed into 1400 mL

ask. Sodjum bicarbgnate (2 nL of .2M WD 2005/,
wRET/ Ehe 0ositng2g9eeus MBSy cted Qi tBRss W 4@@%@3&0‘% and

ﬂﬁerk%nﬁtkiﬁed 6@ hic wemw&wgshwmmwt@qme@ bERRCdfiet (MESO0.,), filtered,
our The reaction m xture
apdevaporgedandaredicrd preesie %O@ﬁfl? %%1 ey gﬂg‘eﬂ% 4-methyl-4H-

bQﬁ%ﬁT'flToyﬁHﬁsﬁoM@S(M?F—élD@d dried (MyS®), filtered,
evapor at ed under reduced pres- sure. The residue

was purified byfI 3%. %
Stegy /- MAEBeBy ey G A TSR EAR VA G EP ok ey Lo
7YM% Hﬂ) 31 FRiRf-4R- Ke%zd:[ll{zl@@xaamyb ~ofre ( BROT 80y88 mol) was added to 100

henoxy) rimad
rm]pdﬁy égpap thgi:/;gctgé m?@%%sgefbﬁgd %ngrenltrggen Borane glmethyl

stlAdR ;B’g a1, 8196 n%‘l)' wahdaey Hro%wﬂ@t&@%dndlﬁtﬁﬁpim@ theyedctiba mixture
I ne- diamine N2 NH2 _O N N.~ |

was mﬂlqngd togeflpx for two hours. The reactlon mixture was coo{\Ied aH% tlg:N> quenched
b}'agﬁfdo%d&*sg mﬁmfo@@ydueéum Ok h@a&w)rerﬂwedmdﬁmeuan, and the
h@pmuwam@)mcemeﬂ(cm c&@ueesbpwgsurwozglml of na'ea%f;‘ Kfetfionj-4-methyl-

3@?8} L 18y o[tlgl lofEfee (MBFH)adged to a screw cap
res ur e VI heated to 155C for 40 hours. The

sgézaé}l b ghary - me s & KGOS GBS hanone
(ﬁ{&-etg-meﬁ{ 84§ %H—#fehid[@ ﬁ%kazﬁh@@lﬁlﬁﬂgﬁr @ISQdol) in 400 mL

U et et he el v L B 2
oC&nge@ %vrg} §ddz4dtln recﬁmemwm w@fo@wlm)idttmmaketyﬁmme (4.9

ur an- 2 - 2-1sopropy
k0. @Honobly Srhpyqactmrumﬁ@urz wHsHiEsd ﬁb0°C(f|9F Rgp houss gAlupginumm tri-
céP(trkd’le %2 wgg:addgé | tfe Rlction mixture was stirred at RT for 24 hours. The
I ropy - met hanesul foni(I P: per clz ;Ir
remttioopixture was pourd into ice and 550 mL 3 1 was a deg he azlueous mixture
was extracted with methylene chloride, and the combined organic layers were dried
(MgSO,), filtered, and evaporated under reduced pressure to yield 10.48 g of 1-(7-

Methoxy—4-methyl-3,4-dihydro-2H-benzo[1,4]oxazin-6-yl)-ethanone. (M+H) = 222.

Step 7. 6—Isopropy1—7-methoxy-4-methyl-3,4-dihydro—2H-benzo[1,4]oxazine
1-(7-Methoxy—4—methyl-3,4-dihydr0-2H—benzo[1,4]oxazin-6-yl)—ethanone (10.48 g, 0.473
mol) was dissolved in 25 mL dry THF and the reaction mixture was stirred at 0°C under
nitrogen. Methyl magnesium bromide (22 mL of 3M solution in Et;O, 0.15 mol) was
added dropwise, and the reaction mixture was stirred at 0°C for two hours. The reaction
was quenched by dropwise addition of 50 mL 10% aqueous ammonium chloride, followed
by water. The aqueous mixture was extracted with EtOAc, and the combined organic
layers were dried (MgSOy), filtered, and evaporated under reduced pressure. The residue
was taken up in 95 mL acetic acid, and the reaction mixture was stirred at RT under
nitrogen. Ammonium formate (14.92 g) and 10% Palladium on activated carbon (1.0 g)

were added, and the reaction mixture was heated to 120°C for three hours. The reaction



phenoxy] -pyrimdine-2,4-dianine O O HO HO OBn CH

CBp Step 1 OBn Step 2 Step 3 H -\ CH3wWyBr i HZ , PdC
WO 2005/09538n (NJ CN~ NBn NBn H CN) WD 2005/ 0953BCI/EP2005/002020

PCT/ EP2005/ 002020 - 124 NH2 Step 4 OH Step 5 OH

Step60~~ TFA Et SHowb-ééécn OOl NNH NI ~N

z (N ( (N, NN HI 0,.SCHEME t . . .
e ey sligh pierecpeTnevad by SLeatig e pe Bl was upvicn
w?@é fn%tlﬂs?d}%%tr-gpb PadkBtiok bpsﬁll@godlum bicarbonate. The resulting aqueous

enzyl oxy-4-f| uor o- 5- 0 phen et hanon ne
sqlu]tlcmswgs exI@cg:d\cywm]qu G ﬁng];{[%_ p{},‘mm %‘H%{ ers were dried (MgSOs4),
IQ% N&dl evRb BEfeddd s &ﬁuﬁed@essﬁ& 13 yeIDb p7 g 611sdpaepylirmethoxy-
carbonat e The reaction mxture

5 4%%&@%@#&5@%5&@%@30 140C for 18 hours.

The reaction m xture was cooled to RT, poured into ice

t8854(6 (Qai;i/r% 1-A Gk A WdiHydFS-9AChentbH 4] 63d2im 2 /] midine-
gam caﬁg ?g wer e }a/asheggvmth brlnneﬁﬁrl ed (?/,gog&)pyn ln
flltéi‘le@lamall‘fﬁal evapor at ed under reduced pressure. The

r

6 ISP ,g,ug_ : Ry 1 - ifhiy@eb- b B b 128 b 2.21 g, 0.01 mol

ﬁ n‘g{ograp y ‘on sil'ica_gel (hexaneg “et hxazmaec(et atg ol
was 8issolwd in@0ymk pagethyl gleg:h{o;gi;a@ angk the reaction mixture was &ofed to -65°C.

10 B%rch trfb‘}%ﬁ?&zaimmwwwmmm&h A& enlyrie, 0B D @xol) Wikeadded

anone as solid. M 92C.
df(ﬁ}VBe:n(z\y‘r dX pninutes,-andthe reaghiqremistire. vg_asyip)"rea ?c?fe‘f%laws,rﬂ%mg which
TLe r&AB] Hngtu% was allowed to warm to 0°C. The reaction mixture was then

stirred for 24 hours at RT. The reaction mixture was cooled to 0°C, and methanol was
slowly added until exotherm stopped. The reaction mixture was partitioned between water

15 and methylene chloride, and the organic phase was dried (MgSO,), filtered, and evaporated
under reduced pressure to yield 1.38 g of 5-(6-Isopropyl-4-methyl-3,4-dihydro-2H-
benzo[1,4] oxazin-7-yloxy)-pyrimidine-2,4-diamine. (M+H) = 208.

Step 9. 5- (6-Isopropyl-4-methyl-3,4-dihydro-2H-benzo[1,4] oxazin-7-yloxy)-pyrimidine-
2,4-diamine
20 5-(6-Isopropy1—4-methyl—3,4-dihydro-2H-benzo[1,4]oxazin-7-yloxy)-pyrimidine—2,4-di—
amine was converted, using the procedure of steps 4-6 of Example 49, to 5-(6-Isopropyl-4-
methyl-3,4—dihydro-2H-benzo[1,4]oxazin-7-yloxy)-pyrimidine-2,4-diamine. (M+H) =
316. Mp = 167.3-170.1°C.

Example 60: 5-(5-Furan-2-yl—2-isopropyl—4—methoxy—phenoxy)-pyrimidine-Z,4—diamine

NH,
0
N//I\NHZ D—B(OH)z

25

5-(5-Iodo-2-isopropyl—4—methoxy—phenoxy)-pyrimidine-2,4—diamine (400 mg, 1 mmol),
furan 2-boronic acid (285 mg, 1.5 mmol) and Pd(Phs;),Cl; (50 mg) were taken up in 13 mL

of degassed dioxane in a screw cap pressure flask. Sodium bicarbonate (2 mL of 2M
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1-[ 4- (4-Benzyl - pi perazi n-1-yl ) - 2- hydr oxy- 5- net hoxy- phe
nyl ] -ethanone (4.25 g, 11.3 15 mmol) was di ssolved in

wao®snesssry THF, and the resulting sol uti on waBCT/BP108£002020

to OC and stirred under nitrogen. Methyl magnesium
brom de (5.6 nL, 16.9 nnnl)'ﬂ& "added dropw se, and

the reaction nrxture was stirred for 30, m, nut 0
aqureus selatipmrvassdded pad i fhereastiopraia e e AELGLAC 0BG forr hours.
ﬂgy%aéga%gﬂmré &moeearaﬁa phftitRnké BetW%érﬁWaﬁfl gnd ethyt @etael The

e cqonbi ned orga Salere
ool Bl SCETAACUE MESSIIINCTFh U] PP ted iy reduced pres-
MG hresidile a%rpﬁﬁﬁe&'ﬂfl ASHIRESALBErapRE 3% teSUAddOH in methylene

cmémﬁgl”/agﬁ;l({;g&;: hy;dggmr&g |%c|> %E@@gaﬁég Bt %{%?Prana% é’ﬁ gt-léopropyl -4-

d Mp = 253.7 - 254.6°C.
"é“'tﬁ‘?"" nzy?%) Vﬁh&(ﬁﬁrg&bﬁe%g@mgﬂ%pé%—gl% 19’3?/I )-p5-

met hoxy- phenyl ] ropan- 2- ol solid = 94: 96C, o
Esampleﬁyl P 5- (5)-/Furan-%—y192 1sopropyl—4—meetl;hoxy—pheno¥y%-pynmldcine-2,4—d1amme

2- (1- Hydroxy-| - et hyl - et hyl ) - 4- met hoxy- 5- pi perazi n-1-y

henol 25 A m xture of

enzyl &¥y- 4- (4- benzyl - pi per azi n- 1} yl ) - 5- ngthoxy- p
0. O«

heny] ] - ggopan-2-ol (2.01 g, 4.5 mol
g) lt% ( nmL.) was hydr Qggenat ed
fo hoult s__IThe reactio { Xture

e the dhtalN/kt, and flltrite
EOOS 095359 PCT/ EP2005/ 002020 -12 gntrated uner
reduced pressure to yield 1.1g (92% OLJ

2- (1-Hydroxy-|-methyl -ethyl) -
4- met hoxy- 5- prperazrn 1-yl -phenol. Step 4.

Ziﬁl fq%z%? % g‘ﬁt hot xy—pﬁer%%f‘é&ﬂnildixe 2,Qh<ﬁ919ﬁne-r@09 mg, 1.0 mmol),
F%Tz(slruﬂyﬁjd’eww (('14713%1‘1)9&(915302(11:) (40-mginbmy.-Bmethybacesamide) gnd thi-

qqp[ervgeg Sad Agfl(tgﬁ s%g@ 2R BEFSSF Ll(a.garﬂréwdqg g gg?(%? Q0 WBHR. The reac-

i owee vl cbble@ bhd bassitioaedbét@een witer 4181 @hyihmetpte frhe organic

reaction m xtu ed fo
Hhﬁéﬁwﬁwpgégﬂoﬁﬁ%?d\é@imﬁ e e‘;aigghgelﬂ lzntﬁ;t[: r&Huced lT)?‘essure The
fe§idh&Was puvafedby flash cmmt@ame(e%duoca% dieSHd it sméh)dmﬁ chloride

o AR S AR B et
&ytlsr%eﬂy) @aﬂmameez/,wmamd (MAEBr= 356d (Mp ek 196ls804-8°G.0
afford (99% of 2 Isopropyl 4- et hoxy- 5-

i per.azi n- | hen oi | 1ool)ode
mﬁ%pﬂ-r% - aPrarylto Y ap e g ey
hoxy- phen%hemxﬂ irhidliiGZ&Cﬂmhim of
2-1sopropyl - 4- met hoxy- 5- pi perazi n-1-yl - phenol ( 0. 47
g, 1.88 mmol) in dichloronethane at 0C under n|troge

was added triethylaane 0.26 nm_, 1.88 nnDI)
f obdoned by net hanesul Tnyl chloride (0 15 1.89
mol ) . Jhe reaction m '@'mas stirn for
' (e} way,
AE o:rtItCQMQﬂ be me H, mm

nut esPapd t he
AQL¥ on nyx%gre 3
& chl or omet Band , and the or c | ayer mas
separated ed mrtz ﬁéter dried ( flltered
and evaporated under r ced pres- sure The resi due

was purified via flash chromatography (hexanes: Et OAc
3:2) to afford 0.1
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20 g (169 of
2- 1 sopropyl - 5- (4- met hanesul f onyl - pi per azi n-1-yl ) - 4- met

wheoogogisenol as an oil. Step 6. 5- PCT/EP2005/002020

[ 2-1sopropyl - 5-(4- nethanesulf? | - pi perazin-1-yl)-4-nme
t hoxy- phenoxy] - pyrin di ne-2, delan1ne

2-1sopropyl -5-(4- nethanesulfonyl pi perazi n-1-yl
hoxy- phenok as convert ed, sing the procedure

s 4-6 0 np 9, to SNGZON
é&gispp E&g i haesy Ponyl Senss L
Eﬁﬁéﬁ%a 1) -4- pbenoxy] - py++m di nel 2¢-di anN® NH,
i ne |

5- (4- Et hyl(< Pynet hyl - benzo ([

t hi ophen- oxy) - pyri m di 2,4-diamne The
synthetic pfocedure used inlthis Exanple is out}*smed
in Scheme X C Step 2 Step-ITY1 p 01 SOBr 0 WO 0
2005/ 095359 PCT/ EP2005/ 002020 -126 Step Br Step 4
Step 5 3 EtMgBr C O pTSCH Br \/ Il s Z S/ ~ 0
SetHMBAVS 0 Step 6 \ ON Step O NaH Brederick's S -N N
S/ BrNS/ Reagent NHZ O iN Step 9 O\J~ Step 8

id oy R
S?ﬁlﬂl\gnﬁ‘ox - tﬁl%' %ﬁwy e F?ylf%'eg{'o”e 1001}(%?5 lﬁi?@15 5
8

437. I\/p: T5- 117C Exa__l_’63 []

T@(:mdoémqrmfcle(Z ﬁwaquxwidﬂn@mhwﬂy R sBheaieEhanone
hn%(xgil’) 9% aln% PﬁfF wggﬁjdt]elﬂgﬁb%\g l—gﬁglla)nn\é@?? 438l6) g@ %%ﬁgfbé) and potassium

canb«bnater(éﬁS & Y69 mmelh The mat:wrymuetmedmsd@af@igmslehmtrogen to 130-
1%9‘% fi éﬁ%m‘ )rh ggg‘atiﬁl)}{ dte @gs ol &l %ﬁrecﬁ'ﬂ't&fcb ¢@ter, and ex-

Was~ a Via a on funnel over 30 m_nutes.
tpctedivith BtOAd Grhesomifinet oganig laﬂeﬁmeégwa#wﬂwgubrp% drigg (MgSOy),
ﬁg@ Fﬁd? %rlljc[e év%goﬁ?e% A dePeshckd pYRER! Phé¥esulih tésidi WRDurified by
flash chromatography on silica gel (hexanes: ethyl acetate 8.5:1.5) to yield 4.5 g (73%) of
1-[4-(4-Benzyl-piperazin-1-yl)-2-hydroxy-5-methoxy-phenyl]-ethanone as a solid. Mp =
90-92°C.

Step 2. 2-[2-Benzyloxy-4-(4-benzyl-piperazin-1-yl)-5-methoxy-phenyl] -propan-2-ol
1-[4-(4-Benzyl-piperazin-1-yl)-2-hydroxy-5-methoxy-phenyl] -ethanone (4.25 g, 11.3
mmol) was dissolved in 100 mL dry THF, and the resulting solution was cooled to 0°C and
stirred under nitrogen. Methyl magnesium bromide (5.6 mL, 16.9 mmol) was added
dropwise, and the reaction mixture was stirred for 30 minutes at 0°C. The reaction
mixture was stirred for an additional 12 hours at RT, then poured into ice water and
extracted with EtOAc. The combined organic layers were washed with saturated aqueous
ammonium chloride, dried (MgSOy,), filtered, and evaporated under reduced pressure.
The resulting residue was purified by flash chromatography on silica gel (hexanes: ethyl
acetate 8:2) to yield 4.73 g (94%) of 2-[2-Benzyloxy-4-(4-benzyl-piperazin-1-yl)-5-
methoxy-phenyl]-propan-2-ol as a solid. Mp = 94-96°C.

Step 3. 2-(1-Hydroxy-1-methyl-ethyl)-4-methoxy-5-piperazin-1-yl-phenol
A mixture of 2-[2-Benzyloxy-4-(4-benzyl-piperazin-1-yl)-5-methoxy-phenyl}-propan-2-ol
(2.01 g, 4.5 mmol) 10 % Pd/C (0.28 g) in EtOH (60 mL) was hydrogenated at 50 psi at RT

for 12 hours. The reaction mixture was filtered to remove the catalyst, and the filtrate was
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for 2.0 hours, and the reaction was diluted wth

wat er, extracted with nethylene chloride twce. The
woreiohpdsee chl oride | ayers were conbi ned and WeSTEP2005/002020

with 1 NHCO twice and once with brine. D ethyl ether

(100 nmL) was added to facil i t %% enul si on separ atl on

C BB TS A RBAF e OGN TRt SIS ] fpethyl-ethyD-

4%@{}10&?9315 erainsUE-glidol. The sol ution was filter ed and
t he ven reaned |n vacuo to give

N-l\/bthoxy N- é‘h ramdea an il (22.1 g, 89%.
Stgpch 2 1soproprt- '|6ﬂ O~y PIRSIAZ -V PREME 3. Br onot hi ophene
'I(o]alstﬁ'recﬁﬁlsﬁ@i‘ﬁioh ot IZS(S aHyddxy-n-hekprahyl{-4fethby-Basiperazin-1-yl-

cooled to t one/ ,wat er _bat. an BuLi

phenotAp. ﬁﬂn}ﬁ i rePsHhang “H@?Edﬂggg“\ﬂa?g R st 134 72 mL,
93! 88%hihol PEBEWEDD rféthyl kiRRe $3.0 kil d8.8Gnmmbl). The ré2dfion Hilkture was
was added (10 m mn wth uaagl d,sti

shree 1 {oheaTs B bRy Rhr RS ERoraied vBELIAR el e e e residue
v Yabskiced befwdeh @mﬁﬂfcmeﬂﬁﬁe ﬁﬁ@s‘dtuﬁtkdmnéws@mum carbonate.

stirred 20 mn at h ad
el s SaPFA WA el P DN T eend
ga,gr@la b reahbed pr@ddﬁﬁ@t@'&ffgﬁld@;’ B956) IQ-REPRPPRSIREhoxy-5-
EP2005/ 002020 © - 127 mmol di ssolved in 20 ni
tpscazies] -Wapheaghspnaily cannul a over 5 mnutes, and the
reaction m xture was stirred at OC for 1.5 hours The

gt §t2-%p%ﬁ9l-'5r(? M&?agﬂé?ﬂ@ﬁﬁ@lﬂ%r%ih 1#11) -@fmeth&gRpherdl
,exrace W ce W et her,

Ty stingingiselutign @ dripepaoryviemethest Ssnbraetr T argheneh 047 188
ﬁ%%lflﬁ@&ﬁgromﬁ.{nera?dq@@ﬁd& hﬁ&%éh@vats addidveicthiylagihe ((526 mL, 1.89
whi ch was chromat ogr aphed é sh c ro&at ggorapm (e i
EmObg fqlk&@d@g)mqtbargpqlg qh?%n e 4](%%? mmiol) e reaction mix
t&;%dv%ﬁ&d%’[ ?4C Rﬁ'tﬁQf@ mnlut‘e? Bﬁ? @Eeneﬂllo%di to whi@Pta3RT. The reaction

hi o but an-

mixtiiesyaseartiioped Bgﬁfn@gn ﬂlcb}péo%th?n@ ancﬁvgatﬁﬁap’l the orgapic layer was
sgézﬁIaHMl wadhiag %W%&O 8{1&11(1‘@1@5@& filtexed] afld @Vﬁorﬂb@ﬁhd&r reduced pres-

etic acl

W se, follo
sige. Zslmemduewmml)ﬁedma b shraseatogmehy Y Biesnesiii ooy go afford 0.1
%\@%‘Valdﬁmﬁmg%%g&lmﬁm&hﬁgsﬂﬂﬁﬁ ﬁfﬁéfa‘ém i”?l% 4-aehdx§pHEN®! as an oil.
rée ‘was he wth wat er
thiosulfate, brine, and then )ﬂrl ed Qver

et 6.23-62-I0propss- (amethanesylfanyirRiprasie: dodld F%Q%‘Pg]e?%’w I-
give 1rHid|1ne\i‘%f'L1QﬂaMHé chr omat ogr aphed (5%

Et OAc/‘Hexanes) to give 6.1 ¢

21sepoonyl{5- Urmeihaaesulfonyl- mr%nﬂ-ylbﬁemethg% phenol wag cpnverted,
Lgsgnég@ %Iréce%gre-m' %BP@ 18- of Bkhm Pﬁplbafb% -Aa- fIS'ogf 554MaBfhanesulfonyl-

Min e I n benz ne
pipdragiasl-yHel-methaxyphenewmd- pyrlsudme(214 Q@mfpe ﬁ@nﬂ ‘§37 Mp = 115-
]\8@8 slow y added. The reaction m xture was stirred at

or 5 mnutes, then acetone (530 ul, 7 mmol) was

added, followed by a solution of 2-
Eﬂanq:plhé&: ﬁ%—Eﬂmlﬁme@yl—bﬁgo(h tlyogheIBS-rl}?ﬁ;qy -pyyimidine-2,4-diamine

benzene via cannula. The reaction 20 m xture was

@g%@gﬂxe%;g gF&feaﬁ% Js0d inkhhGampi s oBdRk@nesdRAR X1 ) was

reaction m x-

0 Step 2 =
_____,StEp ! /\/U\N’O\ Sg\ﬂ/\/
¢t N, .~ |

o
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ture was heated 2 hours nore at reflux. The reaction
was cool ed, quenched with 1 NHO (10 m), extracted

wo booseoBsnes with diethyl ether, washed bri ne, PErEP2005/002020

dried over magnesium sulfate. The sol vent was renoved
in vacuo and the residue chrd#fitographed (5% et hyl
acet at e/ hexanes) to give 247 ng of
2- Brono-| -t hi ophen-3-yl - but an- 1y0ne st arkipg mate 25

I

IstepB  an 20 By of 5- Fﬂ‘bphen 3- pt ane=2, 4- di one,
7% S < Et hyl gofgeet hy
587 hi ophen- -yI hept ag&me, 4- K

emzal b] wi$@phen- 5- ol
d e®(410 my, 2 mmol) was
di ssolved inin 15 n benzene, = and p-tol uene sul fonic
aci d nonohydrate (408 ng, 2 mmvl) was added. The
reaction mx- ture was heated to reflux for 30 mn,
ed, diluted wt [ etQ%r washed vwhthzsatu 30
sodii®h%hi car hagat At ere bri g d dried over
3 é ovaped B@den%ydsvee , &
o[ b] t hi offf8f®5-0l, 98 % &s a

i 78y | Spel
V\hlt solid. Step 6.
(4- Et hyl - 7- met hyl - benzo[ b}t hi ophen-5-yl oxy) -acetonitri
e 4-Ethyl-7-nmethyl-benzo[ b]thi ophen-5-ol (438 ngy, 2

solved in 10 nl DMV, and t €2 reacti on

m'xture wag cool t o QfepoSodi u 6 ng, 3

QGE% 2005+995359 - 20 5/,QOZOZO -128
m xt JPednedCt i%rdd 30 M ndfes at oc

rormaceto ItrllfN (170 I, 3 nmmol) was added, and the

reaction m xtur s stirred 10 m nutes at OC, then
allowed to war RT. The reaction was quenched
after 1 hour at RT with water, diluted with ethyl
acetate, washed with water, brine, and dried over
STepMEKXum sul fate. Sol vent was renpbved 5 in vacuo, and
t he resi due chromat ographed (10% et hyl acetate in

SEeEﬁEﬁyetémﬂ'g#h%}ftﬁzlg%z@Tab#t Ri ophen- | oxy)-acetonjtr]

dﬂ}‘é (HITO miLD waB&SkﬂedSbe(ﬁC]and N, O dlmeth ydroxylamine hydrochloride
h@% 8% g it sH‘rlﬁé h?ﬂls SO Whs SB8RA%0f ) minutes, and

pionl
tﬁerﬁa @hﬁhd?h dsfdidnyyrlylaaiﬂcm)deZ( 1945—131, ﬁgg, 138 manpl) dispeledin 39 ml methylene

ph
bﬁg ng B %&dé nntee : t é@ trr]lg % E»%&wﬁt%he;fﬁgjrr#% acl)fter 5
%ﬁﬁh&aﬂﬁus QﬁﬁerllqsidlﬁNisa?lCtedmndrﬂlﬂWad tp m{asn tre&TeSilrrl@gmeontlnued
or our e reactl o
ford-0 heursapethg reastion qu_ 5 V\%&%v\gr Eﬁr{g ed Y n}é njié?ﬁylene chloride

acuum

t?ﬁﬁ The hﬁbﬁ%’lm&htdﬁﬁh laypfsaeﬁ‘d combinediagkd wasked with l] ﬁ’ﬁ)H‘Qi ftwice and
et }9{?; g‘é{eﬁ]}’fﬁﬁﬁgbhéﬂ 1y ‘V% d)%n21 ?ngalg%lgaﬁf gﬁjPYS orgsggaratlon, and

tHBorfﬁﬁlc% veRwaddtp@iiated ahd viaished Rith saturated bicarbonate solution, brine, and

qupl@ﬁg%ga!g{e;ugt%};l%ge gﬁg ﬁ(ﬁ}lﬁﬂ#l was gltFre?l gﬁd tt}}e ﬁolvent removed in vacuo

18 give BI-Mlh st Rythedi/Nbutfrdmdide by oil(mel ByA%enzo [ b]
ﬁlophen 5-yl oxy) - proplonltrlle (590 ng, 2 mmol ) and
an|I|n in 5 nmL absol ute ethano

Sigh 2 1h'g]é‘6’€éé%t” ﬂﬂ’gﬁnungo %%6r 2.0 hours.. In a separate
3 Baskothphehél{ng, 6Cnntél) aksolngl in i@:xames|() 10amd) wasctiogled to -20°C in

ageg:tpgg/)w(vlag;% ;t?\l,fg]gchg :hﬂ([; (%e?‘g% nglé)WhB Iié?_}ﬁtlg?l) kr?flexanes)was added
slowly, over 10 min, then stirred 10 min at -20°C. THF was added (10 ml) over 5 min with
rapid stirring. Precipitate formed after about 2/3 of addition. After adding all of the THF,
the reaction mixture was stirred 20 min at -20°C, then 20 ml Hexanes was added and the

reaction mixture was allowed to warm to 0°C. N—Methoxy—N-methyl—butyramide (9.29g,



10

15

20

25

30

20 Ethanol. The guani di ne solution was added to the
reaction mxture via pipette, and the reaction

woreoossBsmas heated to reflux for 5 hours, thePCT/BP100£002020
Sol vent was renoved in vacuo, and the residue was,

chr omat ographed (5% MeOH/ rrethjﬂ ene chloride/ 1% NH4()—|)
to give 368

7Daobidighlvad redpl beansorBPAfeYnERSIAISE Fuiguishangthe

& 0° ixBire s Qlienched with
%@1(1519 En%&{rx mt Fddl a:?ge(ggo(f’l SAlltl&hlle prhlge?]&gktudfﬁﬁ eW@s Qfienched wi

wtanx@l)enriw Hﬁld?hgﬁ)g eﬁrqyﬁegfﬁvﬁ'@ wi thgt gﬁshgg 1 N HC], brine, and dried
oger(rf] 05‘5 Cr 3 e, %hveh?ﬂ%%%ﬂ @lﬁﬂb@@ecﬁrc}idl pi@s@mﬁt Sd4 oil,

onitrile @ 1 .
“amdnwagqhmmamgraphsﬁ by ﬂ@ﬁin @ﬁ@rnéﬁoaﬁm "/e%éé exazfl 8ive 6.7 ¢,
| i 5 nL absol ute et hanol
%,é fl\ﬂn ?Jgg%%n%le t%gi:?)%egé%ﬁbabsol ute 30 ethanol for
2 hours. Prem xed guani dine HC1 (411 ng, 4 mmol) and
Stapch. memhdxﬁhwhep@sﬂ hytan-3-988p| . 4.9 M solution in
1PAABAGA S 1 ButadTh ok (17 AHABANWI16 nill BetHyPethanwasidoeled to 0°C,

xture was heSted to reflux f hour
and &ct ind glapiakacaticacid wagasisied dropyyise, f q!b@f&d&hbﬁo e(? 26 1l 46 mmol)

dgﬁ))(}itnrgl%g t ofle M- 68 WirtthreEt A lowdBSREAMNA KT B¥drhdurs l’Idle reactlon mix-

over magne- siumsulfate, SoI vent vvascL noved

twrows washgl the vaithiwatgr, 61N sndiumpthiogylfate, beingy po Edlrlgé over mag-

r%bilt hj lﬁ%ﬁ%{)"ﬁoﬂﬁé{ %&él)en{%%d Hh{jér\rl;%dl%ce% ?égégusfg ggglﬁ ari@oilihich was

cBEBEhEB%ﬁQ:&k@OEXDﬁDOAc/HemneSBMgWM bg 2-Brogaqe]-thiophen-3-yl-butan-1-

Rec a tion of 175 ng of this product from MeCH
%P%}I%Aégt hyl ether afforded 98 ng of the

correspondl ng HO salt 49%, Mass Spec MtH = 301,

Swbp4. 5T3ﬁﬁxhen-5x)drhﬂp@an§¢2 4- gl.one

5&1&4&%&35 %Etnjﬁyif x%)nwl fMUiﬂ 2 ik benzene (10 ml) was cooled to 0°C, and

I1 oXYY-pyr i m i di am ne The )
tsmrm el zssnmrlaaawi)eva;sl@mvly i‘ddeﬁl Ehees@aﬁmnem%ufﬁms stirgd at 0°C for 5

ch 86, 4 lﬁFw?ed Jotlitlo Qf@-Bromo-l—
AL s T e g firas
thiophan B-yl;biBael-Gnedl.3 gPNinNngl) in 3 ml benzene via cannula T e reaction
mixture was heated to reflux for 1 hour, and acetone (250 ul) was added. The reaction mix-

ture was heated 2 hours more at reflux. The reaction was cooled, quenched with 1 N HCl
(10 ml), extracted three times with diethyl ether, washed brine, and dried over magnesium
sulfate. The solvent was removed in vacuo and the residue chromatographed (5% ethyl
acetate/hexanes) to give 247 mg of 2-Bromo-1-thiophen-3-yl-butan-1-one starting mate-
rial and 520 mg of 5-Thiophen-3-yl-heptane-2,4-dione, 44%.

Step 5. 4-Ethyl-7-methyl-benzo[b]thiophen-5-ol

5-Thiophen-3-yl-heptane-2,4-dione (410 mg, 2 mmol) was dissolved inin 15 ml benzene,
and p-toluene sulfonic acid monohydrate (408 mg, 2 mmol) was added. The reaction mix-
ture was heated to reflux for 30 min, cooled, diluted with diethy ether, washed with satu-
rated sodium bicarbonate, water, brine, and dried over magnesium sulfate. Rotovaped to

give 370 mg of 4-Ethyl-7-methyl-benzo [b]thiophen-5-ol, 98 %, as a white solid.

Step 6. (4-Ethyl—7—methyl-benzo[b]thiophen—5-yloxy)-acetonitrile
4-Fthyl-7-methyl-benzo [b]thiophen-5-ol (438 mg, 2 mmol) was dissolved in 10 ml DMF,

and the reaction mixture was cooled to 0°C. Sodium hydride (66 mg, 3 mmol) was added
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O CF3 CF3 NH2 Step 6 OH Step 7 p am N --N N NNH2 10
SCHEME Y Step 1.

wa20vendsry- 3-tri fl uor omet hyl - phenyl am ne PCT/EP2005/002020

1- Met hoxy-4-nitro-2-trifluoro hyI -benzene (10g, 45
nol ) was hydrogenated in a - T apparatus with

S ing at 50 ur.s,, wt Rd/
i ahe Beiamuchre s s 20 Hifvst ar°er Bommectiontiele (o4, 2
Iﬁﬁ%bhWAstaﬂdécﬁ ad Shereagtivnahixtire Way siiced 10 mlgmt\zeatﬂPG thed 5llowed to
W) tfg)hRQét 3 r%ﬁc':t{cln“%soqrﬂ%ﬁﬁ%d aPtlgre P }llgl?rrralltriﬁ“ wﬁg %ater, difuted with ethyl
aeetirR W@Qh\éd &nflﬁlf&tﬁ bfinkdnflldvied onat hydnedsidm nudfatee-Soheat Was removed

xylic ac eth ster
i eton 3 S TR SBPBHAEFPREd 9% W] ety hergmse give 422 me
dfra4$2h;mq HRiEA-béas [BRRlophkd-8-yloxyTatdtogitiiletab amoil, 8096.h) .

vvas added dr opwi se and the reaction

(7 m),
m X V\D 59, P P
G ATkt R T EP AR b s Sy -
29 m@lgi,mmtﬁt&ol ved |dn 3 mM water was added dr OpWI se
over 1 u t .
b s B b P B S o
%g% gir%i,a .t2 gﬂ?cl)ﬁ wl?l's Elisﬁtﬂvé%ﬁ% 2050 teftBatoatBis fdimdthylamino) methane, and
as al 4.
REAIF9R AT WBSPIROd0 AN r T | AT SUER fr i waripoleiytp RT and
t(l@ lv@lg\%\hgdr%%udﬂgin)ieﬂl fiR IVXc;Q}ﬁhim Whike ll‘iéati\ﬁgtae 60 Theddsddye was then
I ce t
Rl%&? mﬁg%m%wwwraptfwel Bt 2 B et S?é {4gethyl-7-
o, d
sl g egran o e
ours er t

e 8aaﬁgtlwlf7?t%§{h%{}penzg %lgt)éﬁ Sx’\/—\g%/ifg&a?\;ﬂ ]?k’?npsllafrﬁgo agwg)mtnle
ﬁ% ggd%&]} el%iggﬁﬁﬁi( ﬂlﬂftﬁyll -Balzobithiophert-6mbosgd-propionitrile

ressure
(5H0 s &pamal) and paRe F50 (L6 ARaLhin S LBl fct were heated a

%ﬁh)@fdr@% Mﬁfr@ 'Fh%i@éfaarﬂe HlskS @dnidige HT140.850 engh @t saimdl hémd sodium
eat ed C. The liquid resi due was .adde

priberide detlpn iBS%frﬂxR gl Folarsel urondp g
?tﬁlu% G gg{i’isléln%%élﬁlhgﬁ Rvas Bdldddub Qléd\ﬂ';ﬁcﬁkﬁﬁhﬁﬂuf@wﬁ pipett¥, and the
KenGSsUmETe TG he g e ST TGP Hfvent was removed in
‘%IEBQ NRHQEE AR e WhO%hed b RpRERL b Me@HANethlede YilofiBe/1%

o give 36 eng-(46Ethyl 7 troethgnkentg | bIkophemsp ¢love-Arphynylamino-
%%}4{(1%)&&?19' éél%"t h%sb Sy was%@%g aﬁsﬂm;tw gRtHylbeA¥rib] thiophen-5-

urate |ethy ether to give
Boswtiyoimid@erdtdjamiget 3%-
fluoronet hyl - 1H i ndol e- 2-carboxylic acid ethyl ester
g9) as a white solid, and 5- Met h-
- 3-net hy 4tr|fluoromathyl | H.i ndol carb%p}éllc

h«’:‘*dﬁﬂeﬂﬁyme@l benzp{ila tigphens>-y1aii)-Gepheglamino sgryigriifyilg (360 mg, 1
n{@} Eﬁa&}ign% e EREIMMA T Bl & bfch&19 hRASSdhthr AnkttioReiie! (88@uk amiol, 4.9 M

solutlon in methanol) in 5 mL absolute ethanol were heated to reflux in 5 ml absolute

ethanol for 2 hours. Premixed guanidine HCI (411 mg, 4 mmol) and sodium methoxide

(880 ul, 4 mmol, 4.9 M solution in methanol) in 1 ml EtOH was added via pipette, and the

%réolfawere mixed in 1 ml

reaction mixture was heated to reflux for 2 hours. The reaction mixture was cooled, di-
luted with water, extracted twice with EtOAc, washed with brine, and dried over magne-
sium sulfate. Solvent was removed in vacuo to give 241 mg of 5-(4-Ethyl-7-methyl-benzo-

[b]thiophen-5-yloxy)-pyrimidine-2,4-diamine as a white solid (74%). Mass Spec M+H =



5- Met hoxy- 3-net hyl -6-tri fl uoronet hyl - 1Hi ndol e- 2- car bo
xylic acid ethyl ester (3.0 g, 10 nmol) was dissol ved

WO 2003093359 absol ut e et hanol, and a sol uti on of KOHMEPDNF002020
g, 30 mol) in 7 m water was;,added. The reaction
m xture was heated to reflux for 2.5 hours, then

0ePVEH, =381, fi i Y to pH = d .
e pr cted wit hReg%ﬁ?P&g\‘é%%%tﬁ I&%gftygpggﬁ%ﬁﬁrgal @?Eﬁ?l&d HCl/di-
qthax} etherpiopdedeiSragofiihe KomsespradingH@Edaln ¥y, NHgnSpeeM+H = 301,
My tadgpecfiltered, and concentrated under reduced
pressure to give 2.0 g, (73 %
l§5-|\/Ie hoxy- 3-met hyl -6-tri-_ fluoromethyl -
Bte- o ( béTWYI@'té’(ﬂUGI orgethyyl-4H-indol- 5-yloxy)-pyrimidine-2,4-

5- Met hoxy- gafghdy! -6-trifluoronmethyl -1 Hindole To a
sol ution of

- Met hoxy- 3- ngt hyl -6-trifluoronethyl-|Hindol e-2-carbo
Ti'ﬁls}"&t U grqesdyye userl ig this Examiple is nuslined imtdhemeiyne was
added copper powder (50 ng), and the reaction m xture

was hepted to reflux for 1.5 hours. Sfe:,(aaeper powder (50
ny) S aylded, $ieRi1 t he rédotion ' s refl uxe

for ury The/pegct i on-"i x0ure wis gool ed, dil ute
Wi c, poured int m 6 ~od™d extray
QeMt h Et OAc. The conbi N ganic |layers were

with brine, dried over magnesium sulfate, filteréd
and concentrated under reduced WO 2005/ 0953590
PCT/ EP2005/ 002020 -131 pressure. The resi dU€ wae
chr omat ogr aphed (10% Er OAc/ Hexanes) to give
5- Met hoxy-3- methyl -6-trifluoronethyl-1Hindol e lg850
nmy, 519 asg@ solid. Step 5¢ CFy
5-I\/bthoxy-1I?8irrethyl-6-trirfuororrethyl-1 Hi LeA
i ~ Step4 O\ Step 5
thyl=6-trifl met hyt—+--i ndo, 00
' in7mM 5 DNF YWas cooled to 0C,

sodi um hydrNde (104 ny, Ol , 95% powder) was “added.
The r@at{ion mixture was stitred 15 mnutes at 0C, and
then i od®Onet hane (270 I, 4 nmmol) was added. The
reaction mxture was stirred for 1 hour and allowed to
warmto RT. The reaction m xture_was then cooled to

Nkl uted with
n >

0C, quenche@eF;by addition of 1 N C1,
wWePd | and Jextomct ed®Ri't h Et OAc Ogg:%
ri

N

ned organic
ashed 10w fh wate /&i ed over
[ fate, fittered—y oncernnratnd) under
reduced \Jpyessure to give ==
5- Met hoxy- 1\3-di net hyl - 6-tri fl uoronet hyl - 1H i ndol e
(725 ng, 75% as a solid. Step 6

10 SC?—I:%ES@X% 1,3-dinmethyl-6-trifluoronethyl-1Hindol e

15

, 3 mmol) in nethylene 15 chloride (15 m) was
cooled to OC, and BBr3 (14.9 ml of a 1 N solution in

StepHt klyMEﬂ@nyhirﬂIdoé&hem?{Spﬁéﬂgyylﬁingdded via syringe. The
stirre

1- ret cti gn .M )éé]ur' was 15 m nutes at zero

I\ésgPEé‘ e rffyQsamgthyl bapgene ( HgRd5 windl) was hydrogenbited in a

Paapngphatiis willish 50 Bsif 0 :
eaoppats il hak Bk SORSIToKE Hofis, YRR 13 AR S 7. th reagtion

Na
mix{ugg i filtergd t_rh@‘,lg ﬁi%ﬂ‘é‘ﬁhe\/ﬁltrhtem leydpenated i wctwteto give 8.6 g
4-MéiHoh8-tEA IS oRedh ARG iR 956, Y6S &iieshed

Step 2. 5-Methoxy—3-methyl-6-triﬂuoromethy1—1H-indole-2-carboxylic acid ethyl ester
4-Methoxy-3-trifluoromethyl-phenylamine (5g, 26 mmol) in 12 mL water was cooled to
-5°C (Ice/Methanol bath). Conc. HCl was added dropwise (7 ml), and the reaction mix-
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w@easn9ssy esi due was chronmat ographed (20%

20 with water, brine, and dried over nmagnesi um

sul fate. Sol vent was renoved under reduced pressure,
PCT/EP2005/002020

Et OAc/ Hexanes) to give 235 ng,3{ 75%
1,3-Dinmethyl -6-trifluoromethyl-THindol-5-0l. Step 7

' i 1 | ' |- 5-ql . .
tggegv\;g s{fggéaifgr gifet(rﬁl{nglkél%lo #g?ﬁ{}w é):fk\ﬁl\j_dggO 29 mnv"\lgﬁ dls.solved in 3 ml
waterov rRddRg Framwiseryer Lminuwssyyndotheiredotibneniznde diagiiraé for 30 min.
96 ab&ifreR 1 8GEHNLE, oPf w?:sttgpnc‘ acﬁc{e% arg{ StExan‘R{Rg (?r%:inglzg at-5°C. Ina
ng). The carr&sponding hydrochl ot e SHaPe YHas
SF%FS‘FS‘{]aélﬁleﬂWé@in?'é@ﬁtOW (4i561gh99 mendipin 20vhlsebsSRECMd] was

e (72 AP HRadd fn e paglfedsfolwe b ic

6- (2, 4- Di am no-pyr | ) : .
(39g) Theaesmltmng digropiway balicwasciddedquitklg ts Wi fegditiod mixture, rinsing in

' o ' jned in Sche
eSO SOk sBIEY bidh LE  pi Erpored
-10°C) far1L6thogre I'he r@xctiorsmixtuse wasOvdrmey to ‘Rg; anld éxtﬂﬂcfég withlethyl

. St e
a%éfﬁit%l, %isge{lwlm’\ll@rl t%%&?&g@%ﬁ@%%&%{ %ﬁs removed under
reduced prestuye toleanstaigreid phidng| Jr aepiae Bk 300 ml Et?H and 21 ml
a%%‘%l %91\4%1'8 %}ﬁ fgl:ﬁ%g,y Witk %&()q}n%{lnlé gg fc%JJagétﬁ” 1%;@33;%@26 '?‘he liquid

| ene c e was co

residugivad eddedoviopipette 068 lﬁmt[ih)lteV\/&Sﬂ@aG&WNclﬂéggﬂ%Ckollftgon. This reaction
o 1N

, ' i d 5.7 q,
RN e T AT Y
The residag was pwiified lscolma ehmomiaggraphy (1006ethl eWeIhd@ne) to give

' A . actl.on xture was
> YR oMot Mkl i el i (RO o e etyhester, 389
assagvhite sodid. mﬂumeﬂhﬁﬂﬂdiﬁdfyﬂtherﬂb%ﬁd 5—Mé‘ﬁmﬁthyl—6—tri-

i d s, ent was renoved. €
AR P b L R AR 28 ISR 5 g it S and 5 Meth

oxXy-3-metiagdidytrifiBonenhéthyly HHrdole-2-aeld:d1it 88d el Sstéh (13.9%) as a white

solid.

Step 3. 5-Methoxy—3—methyl-6-triﬂuoromethyl-1H-indole-2-carboxylic acid.
5-Methoxy—3—methyl-6-triﬂuoromethyl-1H-indole-2—carboxylic acid ethyl ester (3.0 g, 10
mmol) was dissolved in 10 ml absolute ethanol, and a solution of KOH (1.7 g, 30 mmol) in
7 ml water was added. The reaction mixture was heated to reflux for 2.5 hours, then
cooled, acidified slowly with 6 N HCl to pH = 2, and extracted with ethyl acetate. The
combined organic layers were washed with brine, dried over magnesium sulfate, filtered,
and concentrated under reduced pressure to give 2.0 g, (73 %) 5-Methoxy-3-methyl-6-tri-
fluoromethyl-1H-indole-2-carboxylic acid.

Step 4. 5-Methoxy-3-methyl-6-trifluoromethyl-1H-indole

To a solution of 5-Methoxy-3—methyl-6-triﬂuoromethyl—1H-indole-2-carboxylic acid (2.0
g 7 mmol) in 5 ml quinoline was added copper powder (50 mg), and the reaction mixture
was heated to reflux for 1.5 hours. Copper powder (50 mg) was added, and the reaction
mixture was refluxed for 1 hour. The reaction mixture was cooled, diluted with EtOAc,
poured into 50 ml 6 N HCl, and extracted with EtOAc. The combined organic layers were

washed with brine, dried over magnesium sulfate, filtered, and concentrated under reduced
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749% as a solid. Step 2.
N-[4- (1-Hydroxy-I-methyl -ethyl)-3-methoxy-phenyl]-acet

wa@piodeowee hyl nagnesium chloride (49.9 m, 150PemBP200:3002020

Msolution in THF) in 100 mMl THE was 15 cooled to OC,
and N-(4- Acetyl 3- met hoxy- phem') acetamde (14.1 g,

NN e BTN Ty R

n?éthﬁ%i@rlﬂ&bféﬁ{eﬂiym}ﬁiﬁdaleQBS(ﬂmg $Iouy 55.a sblid. reacti on was
gquenched by addition of 1 N NHAC and extracted with

Step MR Ch b oo R I oo S0 and
}Qwﬂﬁﬁfﬁ 6%-%&1@@93 nﬁéﬂd}tlliﬁeldlﬂnbﬁ&ﬁethﬂ E[Q ihdolaf$adrmg, 4 mmol) in 7 ml

E&Y# Jeas fgg[y grt%) )(S"yq @gggod}X@t}g}gp]él 10% mg, 1%)r(x}/ol %g/ngmllder? was added.
Thke(réach%aﬁﬁmlev&s Bﬁ’ﬁr&blﬁ/mnhﬁék)ﬂt D°(a(afhﬁaherdﬁ)domethane (270 ul, 4

N-[4-(1-Hydro mat hyl| - et h hen
o v et g} e s et Ered R ot ang Afgnted 16 Warm to
1{31t I THEdaiord PPHLEOMR tyaﬁ@blemo oRa) 1@@1:;1@5@ hyraddi:ttdnvcfftled NH,Cl,

Speborbege b5y Rt Aol By v

g’l v%g’tef' Btihe, fib®bved Tdgh&itisulfate flerad) bndedenmited wader reduced

d, ‘and after 45 mnut oher85
rcromsite RS> MR RIS by COUHEPREL LBl T Ry e 759%) as 2
Iﬁ then the reac WD 2005/ 095359 PCT/ EP2005/ 002020
3 tion mxture was cool ed, and filtered through
Celite. The filtrate was diluted with water,
st acted with Et OAc, and the conbi nded organic |ayers

SV‘R/{ &d@@SP ?ﬁlﬂeﬂﬁl-@ftklﬂﬁo@ﬂﬁﬂﬁiﬂi 18l indoVe(726gy) 8$hmol) in methylene
Su

E t d d
diilqrigle) (49 mlé/, giyg chﬂécfr&q]ugxg}fdpéﬁrﬁ@ egg@ é)? gﬁnﬁl @olg‘ri%n ip raethylene
c%?oﬁlde WastIBl add‘éd Ivﬁ%?ﬁ |Th%'r€&ttlbﬁ)fﬂncﬂﬁ@ b étiﬂrétEIS minutes at

sopr opyl - 3- mret hoxy nyl)-acetam de
68 degrens] then ﬁllq@gl g wi egrrNodﬁ? stir éﬂn? Cﬁ%apactlon mixture

PONTAOM! Qh‘é@&xﬁﬁ@m@l ¢i@ified to pHda 5 with 1
‘918%5@8%}{&1081& ?“ﬁﬁdl?m% hour s at [ gavbm h (;?Hrre

N HG: entcieshwidemethyloncshorer ik ht EoBbIReY OFAN iR Were washed
Vgiﬁgwa{ep %rﬁ{ey §ﬁ@hﬁeW& ﬁ@s@tﬁn :kumatHCSol@&ﬁ 130 |r@ﬁo&5ddﬁfder reduced

give I sopr opyl - 3- met h [0):4 HE] ?
p;rsssare, &mﬂ t}gﬂegldnggs élromg%ra 0 EtOAc exanes) to glve 235 mg

4 11ipych (ﬂdrl-5L61dO| e- 2- carboxylic
(Zglﬁ’quﬁ%%g@ gq}lh%%sx%gl:ﬁgpy nS nmet hoxy- phenyl am ne
HO salt (3.1g, 19 mmol) was cooled to -5C (lce/-
e hanol bath), and a mixture of 8 M water and 5 ni
f? 'ﬁ%{ﬂﬂjﬁ@glﬂmm ?l ﬂqqggoldff 8Pwaddoifertdd® BE(QG)tIDEﬁbthyl 6-tri-

ture ‘was Irred five mnutes and sodi um f
ﬁudronneély(-ﬂ%zgiol-éﬂylw)mmml digePsbilipsping §sing the Rigeedure of steps 6-9

&ﬁ&?&ﬁﬁee& mg;b%gi She g\sfrgsrpmdm BSchlJHive: $aR Wals ik @ystallized from

t hen sodi um acetate
NizOBI/diethyb ethen| Masa Speddet. = 3. MEBep’Gte flask, to a
stirring mxture of ethyl al pha-acetoacetate (3 264,

%?anﬂpkg ' ?—(éi ﬁaPﬁg %&Hﬁﬁdlﬁtﬂl?ﬁ%) Slgﬁg) Kyll-G H-iAdole-2-

di'sso wat er en added ice
(10 9). Thca'boxyhc acid

The synthetic procedure used in this Example is outlined in Scheme Z.
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m xture was added to the diazoniumsalt, and the
reaction mxture was stirred at 0C for 20 3.5 hours.

wah@soessdsi on m xture was stored at -10C for 1BCTHBP2085/002020

then extracted with EtQAC Ttl conbi ned organic
| ayers were washed with brine, ?:irl ed over magnesi um
sul fate, and concentrated under reduced pressure to a

| i qui @ esidue. | separ at e fl O mxed 100
was m xed sl oW t n1 acet chl ori de
ing i o i ¢ ath. %‘w KPS |
soN on was heat to 70C, and d the resi du
z?l&aed via pi petfge over 10 mn. The reaction m u e

vvas Peated to reflul for 2.5 hours, cool ed,

evapor at ed under refuced pressure t«» gi ve sl urry;
diluted with water (100 m) and filtered. The SO|Id
was washed with water. The solid was triturated with

hexanes ™0 gmve 5-

| stsprar opyL's 6-0tet hoxpeBs net hyl - dol e- Stepdt boxyl
act-eet fyl Jester QI 6 0, 349 sol i

6- (2, 4- Divam no- pytli mjdi n- 5- -5-1i sopropyl

- 1H i ndolne- 2- car Boxyl 1'@Et aci d hyI ester
5- Isopropyl 6- met hoxy- 3- neid}y| - 1Hi ndol e- 2- cafd;@xyl iC

%g gl\ﬁé ester was converted to
#({ am no- pyri m di n- 5-yl oxy) - 5-i sopr opyl - 3- et hyl
-1H i ndol e- 2-carboxylic acid ethyl ester using the

Yept eNutdeAertylst-aisthoBy-phedyl Ercetgrhide62. Mass Spec MrH =

N 7(? MMI‘BXY %%er]r}ﬁ? age%ml\é\p( 1270})5 /109 ?r?rlr’xgl) ﬁ)ﬂgﬁﬁgn L9489 € was cooled to
BC andiag@id ihlovidp (9.0l 268 Buyold wpy leWiysmkded,prlle\Bed‘rby fyminum
c'h!l&*' dem?’gge%, 35§ ﬁn%ﬁ%%kn%ll%% FonsHvaY iS £35S hd' Bl ction mixture was
w-r(eﬂ 15-rdinautdsabzqyy dﬂgreej; théa y]lmgcb tobwarsofar RPwith3timeingyThe reaction
xhﬁulje %lé)%ggegdglg{o i%rréédr btgs(, h§ % e96 (;;\{e sg'l%grgs washed with
Bpec The fHiratd4ds Mc@acted%ﬂ@t@ﬁd?ami@l&n@ €7as removed under reduced
pgr:eé?lr;le_ g’lﬁgrc%%meg snFéshgé ﬁgﬁgggéﬁ;ﬁlnie?ﬁg e)nyB cetm mide (16.5 g.,

am ne
73% )ssprsobd. - 4- met hyI benzooxazol 6-ol H3C CH3 H3 C
CH3 HO | OHStep 1 00H 1\ HNCH(CEt)B H2SO4 <N

sk
et ok Tty ﬂ%@f i densphenlipsstermisso
Metﬁyl magxie)sm@ﬂ' cldotide @A nl, b5Eointql, I Misolatiod ini EHF) in 100 ml THF was
1 13, ,291-305) . .Qurge 0 .
PR PisRn AR Rty i o piR et e AT g idmob in 200 mi
THF whhgddtdtvwannnhtte otéd 23 nnianted. Thameadtjon mixthte(wasistiyred and
0

Fl 8(?‘ Folﬁa/f)n\l/ 43/ RT %lvgrtj éjl!;ours eS %ctllcpn %gglﬂuegcgeﬂ? ac-lrcﬁteion of 1IN

NH,4(CI and extracted with EtOAc. The combined organic layers were washed with 1 N

ammonium chloride, brine, dried over MgSO,, and concentrated under reduced pressure

to afford N-[4-(1-Hydroxy-1-methyl-ethyl)-3-methoxy-phenyl] -acetamide (16.4 g, 100%).

Step 3 N-(4-Isopropyl-3-methoxy-phenyl)-acetamide

N-[4-(1-Hydroxy-1-methyl-ethyl)-3-methoxy-phenyl]-acetamide (16.4 g) in 100 ml glacial
acetic acid was stirred at room temp under N, Palladium on activated carbon (3 g 10Wt%)
was added, followed by 5 g of ammonium formate. The reaction mixture was heated to re-
flux. After 30 minutes 5 g ammonium formate was added, and after 45 minutes another 8.5

g ammonium formate was added. Reflux was continued for another hour, then the reac-
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was allowed to warmto RT slowy, stirred overnight,
guenched wth saturated NaHCO3, and concentrated. The

Wo edsgduBsnas partitioned between water and metPyI/EPE05/002020

chl oride. The conbi ned organ phases were dried wth
Na2SO4 and concentrated to prgi fde 510 ng 15 of

ol BERGANAS GONIE, i AIREERRKAA. AN e kSRS cllpted yith water,
eptractdd sithrEtOdc, mhmbﬁﬂewmiﬂay@ WeteSta’hePwith Brindbnd dried

Eérlllr\'la% ﬂmggﬁl 56 r\}‘%yﬂi%ﬂh tEl%td g;‘i%a #%8%&?“‘13%&6?4:1739%?1’71'3 "

nwhw-phm)ﬂbacetamlde (15.1 g, 99%).
5-(7-isopropyl -4-met hyl - benzooxazol 6-yl oxy) - pyri mdin

- | oride salt was

Sr?eé’gllf ;‘/43 5?1[8???8 ’Pgtﬂ?n E?lﬂﬁg'gm?g’ﬁ ether. M5 (MtH): 300.
Nekdrbguipeopyi-3- -methoxy-phenyl)- acetamlde (14.5g, 69.9 mmol) in 200 ml 6 N HCl was
hﬁ%tQZ id 25)? f?)pybldl‘?duf‘s_ gtlperte{'éf onk}glx%tﬂ'(e) NS gtl)oled YO lQ'fya)nH%B\IArg& to sit for
72 hbsm’t&i’y Iduﬁng wlimaiﬂilh tryktels fomal dTheGeadtionthixture was filtered, and

20 R / 0] 4 135
o T N -
phkidlanhiness fah &HR] sah §7.gob086 1. h

4- am no- 2-i sopropyl - 5- et hyl - benzene- 1, 3-di ol (250 ny,

S, 5 oS RIS AP P
4ds<gnnpyla3‘rmatbmtyephdnglaﬁmne Mgt} sale(@uien 19 airhyl) adslesbled to -5°C (Ice/-
Mo, B RILE ol Seminithy o't 2o P epireisl (95 14 sdea drop-
wisee The aetction miwase whé stived fonﬁwaﬁmates, Rid sd»dmim/mtnte (1.42g, 21
o3 SR DAL BB RSP R bT0 SB S o o
wagaitarediiod 4Emllhyihenl eodlhhm’ceiﬁi&: (1Bhg 16amipohechsadged € a separate flask,

e e of MR ElPotiafdg ieny BrioDriBas rarbsclyte ethanol

W@§ adbed SOPHAP2l g, 21 Andolydisholiedinrzmbware hnd tidn. adlied 2k €10 g). This
rr%xterf Vet the disseniter faft 2pd thesretion mEctyreguaptipgd atg°C for
3.6 thiongs: Zhvé-rdaaiviniRixtudd waChidrdddt - OME rZ6 Bbek, thePedrhd@Qwith
EtOAC. The combined organic layers were washed with brine, dried over magnesium
sulfate, and concentrated under reduced pressure to a liquid residue. In a separate flask,
mixed 100 ml EtOH was mixed slowly with 22 ml acetyl chloride, with cooling in an ice
bath. The EtOH/acetyl chloride solution was heated to 70°C, and added the residue was
added via pipette over 10 min. The reaction mixture was heated to reflux for 2.5 hours,
cooled, evaporated under reduced pressure to give slurry; diluted with water (100 ml) and
filtered. The solid was washed with water. The solid was triturated with hexanes to give 5-
Isopropyl-6-methoxy-3-methyl- 1H-indole-2-carboxylic acid ethyl ester (1.7 g, 34%) as a
solid.

Step 6. 6-(2,4-Diamino-pyrimidin-5-yloxy)-5-isopropyl-3-methyl-1H-indole-2-carboxylic
acid ethyl ester

5-Isopropyl-6-methoxy-3-methyl-1H-indole-2-carboxylic acid ethyl ester was converted to

6-(2,4-Diamino-pyrimidin-5-yloxy)-5-isopropyl-3-methyl-1H-indole-2-carboxylic acid

ethyl ester using the procedure of steps 5-9 of Example 62. Mass Spec M+H = 370, M.P.

188.2°C.
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N H3C-N | H3CG--<\NI| N~-NH2 CH3 CH3 Using the
procedure of steps 5-7 of Exanple 2,

wQ 20080360y - 2, 4- di et hyl - benzooxazol - 6- 0l  WaBCT/EP2005/002020

converted to
5-(7- Isopropyl 2, 4- dinethyl-béﬁ%ooxazol 6-yl oxy) - pyri m

LT e ST B PP A ¥ coytc acid

ethyl estd’ v%B Obrverted W(Zﬂ-@l&mmo pyr1m1d1n5-yloxy) 5- 1sopropyl—3 methyl 1H-

2 lSO - 4- et. enox 0
ble2 3SRl annl N Rt dhe ﬁﬁgﬂ?ﬁxpﬂt i 1ol {51 5m, 76%0).
ME:’;W&\DNHQAZMH SEIC2 1- 2 | O To a solution of
conpoun

I - Lsopropyl - 4- oXY- [
Rl B T B b R Bk Sl PS8 i
m) was added HF (48% aqueous solution, 0.3 ,

$6ap I 3 )Isopbpyra-thethiyhberedoxaro8lobr oper oxybenzm c aC| d

(80% 2.16 g, WD 2005/095359 PCT/ EP2005/ 002020 - 136

% rmEhes) was added, the m xture was stirred at RT
9 our. Cold I N NaOHCag s solution was

angh t he Stadtion V@i'?_ partitioned
<§< . The organi c phase

ed vviC!"KpﬁPal SO0, dr Nec br anhydrous sodi um

, filtered, concentratdd in vacuo. The residue
was p&Fified by silica gel chfBmato 5 graphy

(2% 5% 6% 8% MeOH in CH2C12 with 0.1 % NHAOH) to give

-(5-1 -2- . . . .
Ta b BpUERr with & agming:2ritspogert-Samstul brnensid-dioh (450 apg 25
linﬁ&)lI ar rﬂ@)l,s aiid %bragltdoyﬁhl fover Prabolischle Chérire (W51 ), 18X2091pB@5), purged
- For t1on rmaceuti c reparations for
Wil (e Snf Saie o PEE i e ity B R ieRiviH o tofhats (97 mi, 4.2
ﬂhhﬁ)l) FoOH0|4l Ly, gﬁd I&b%eﬁ\é SOIM(:nhmirng]llﬁﬂ @t@Ht(40@L). The reaction
ive oun sed i e es ne. ar
W allohd o HRon BT ety fomsd at Riehe GEEREa Ao gjed NaHCOs,
zﬁi’cﬁdonééﬂ&dtédit Tlad ﬂeﬁidué Wy Iﬂﬂtlﬁ@ied%eweeh\/\ﬁater At thtylene chloride.

0 0
'f egcro?n 1%2 or%g%n%{) asLeg%‘vtePeS rieZl%&ri?h/f\IazSO4 and concentrated to provide 510 mg

of 7-isopropyl-4-methyl-benzooxazol-6-ol.
Step 2. 5-(7-Isopropyl-4-methyl-benzooxazol-6-yloxy)-pyrimidine-2,4-diamine
H,C.__-CH, H,C._ _-CH,

Step 2
o) OH

§ \

NH,

NN
//l\
N NH

o)

CH, CH,

Using the procedure of steps 5-7 of Example 2, 7-isopropyl-4-methyl-benzooxazol-6-ol
was converted to 5-(7-isopropyl-4-methyl-benzooxazol-6-yloxy)-pyrimidine-2,4-diamine.
The hydrochloride salt was recrystallized from EtOH/diethyl ether. MS (M-+H): 300.

Example 67:  5-(7-Isopropyl-2,4-dimethyl-benzooxazol-6-yloxy)-pyrimidine-2,4-

diamine

Step 1. 7-Isopropyl-2,4-dimethyl-benzooxazol-6-ol



Magnesi um stearate 0.5% The ingredients are m xed and
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15 Conposition for Oal Adm ni ratlon I ngredi ent %
w./wt. Active ingredient 20. 8 Magnesi um st ear ate
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i Qe tabl et SCHyOCHZ), H,80, ab& of active

c'zorrpo nd) with an appropriate tablet nachine.

Conposlilt i on for Oral AdministratiofHangredi ent Amount

Active conpound 1.0 g WD 2005/ 095359 PCT/ EP2005/ 002020

1&%‘?‘ Euma i&’hthg’tcfgmg 2 ﬁ%Bb i umﬁ@nﬁ [ ae s'sodigl (250 mg, 1.4

ranal)|Ta¢ibdarsd gibrecRf Jourgal fHer Ptakﬁkch@mlérﬁ@l.’dtﬁﬂoﬂ% §56ﬁ)§ purged

B S Rl obletas B was sebighiallondded sriethgorthgopinate e ss m, 4.2

5 nRgh)eMeOH §2.86¢L) dnded] 099 vivosoltebrseHRB; i MdOH (55 @i) The reaction
renteral Fornu ation_| di ent

adnm ni stration,
i aoied fatyto R gouh SiFebOmsnighbaPIHbe it issigg NaHCOs
ah@ chideRtriafedl dihe esidldetvids pﬁﬂﬁtldﬁﬂd%ﬁb&ﬂ weo& amld rﬂ—&ﬁ lene chloride.
is dissolved in a portion of %

ctiv gr edi.e
cam 1522 rﬁ?rgep 3568 wexe died wd #2804 and concentrated Purlﬁcatlon via
flash chromatography afforded 175 mg of 7-isopropyl-2,4-dimethyl-benzooxazol-6-ol.

10  Step 2. 5-(7-Isopropyl-2,4-dimethyl-benzooxazol-6-yloxy)-pyrimidine-2,4-diamine

H,C.__CH,

Step 2
OH

HC—<\

o)
H,C—Q
N

CH,

Using the procedure of steps 5-7 of Example 2, 7-isopropyl-2,4-dimethyl-benzooxazol-6-ol

was converted to 5-(7-Isopropyl-2,4-dimethyl-benzooxazol-6-yloxy)-pyrimidine-2,4-

diamine. The hydrochloride salt was recrystallized from EtOH/diethyl ether. MS (M+H):
15 314, MP >300°C.

Example 68:  5-(5-Iodo-2-isopropyl-4-methoxy-phenoxy)-1-oxy-pyrimidine-2,4-

diamine

NH,
mCPBA O N
HF/MeOH/DMF | P
o N J\N|-|2
I o}

To a solution of compound 5-(5-Iodo-2-isopropyl-4-methoxy-phenoxy)-pyrimidine-2,4-
20  diamine (1.6g, 4.0 mmoles) in DMF/MeOH (30 ml/10 ml) was added HF (48% aqueous
solution, 0.3 ml, 8.3 mmoles). After 3 minutes, m-chloroperoxybenzoic acid (80%, 2.16 g,
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quantity of sodiumchloride is then added with
stirring to make the solution isotonic. The 5

W@ 00aMYBM i s made up to weight with the renai NPET/EP$005/002020

the water for injection, f||t gd through a 0.2 mcron
menbrane filter and packaged under sterile conditions.
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containin .
quHgtes flteng :sCO(BEmtedAotVﬂw Clhepesiduet WasDHuRifiedpasiliéHgd chromato-
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GRS NSRRI BRI 3 o
impRyEpYl-prareshved-pheosxy) HHoxy- pm:ynichneﬁ,mmnmexoag; B9 E3s a yellow
Sidv+ g% g.s. 100 All of the ingredients, except

wat er, are conbi ned and heated to about 60C with
Sti Fri ng A sufficient quantity of water at about 60C

Bxampledd:adirenulatiansyi gorous stirring to emulsify the
i ngredi ents, and water then added g.s. about 100 g.

%?ﬁhce%%:ﬁ%frg Emgn"&ut'dro%ﬁzs%g §8Y'§r Qs rrg@%? gr%if? lglg&:g 4s Shown in the

cont al ni nlg om about
felbomsiog Tablesr 'dctiveingradiendsor Astive &pnp?qunﬂb asudedtin eisTables means

om%rfn%ﬂg‘ékﬁ{e'(%{:}ﬁp&&td's 8?‘%1]115( 1c?nt ain inactive

ingredients s , mcrocrystalline cellul ose,

sodi um car boxynet hyl cel I ul ose, dextrose, and the
qmpositigniion Oxalaydministiationay be added to adj ust pH. The

nasal spray fornulations may be del i vered via a nasal

Iﬁ ednfEr eredpunp—typicatty q-j/l vertrg—about—10
-100 nicroliters of fornul atlion ZWJF actuation. A

Ac;apq!mred!hjm ng schedule is 2-4 2%ys every 4-12

P2X3 /P2 X2 ELI PR ( El ucronetric

EAaIIpIC_l’O T Z 707 T &7 &1
f{ér:(ggﬁbng Pl ate Reader) Assay 795%

Magnesium stearate 0.5%

The ingredients are mixed and dispensed into capsules containing about 100 mg each; one

capsule would approximate a total daily dosage.

Composition for Oral Administration

Ingredient % wt./wt.
Active ingredient 20.0%
Magnesium stearate 0.5%
Crosscarmellose sodium 2.0%
Lactose 76.5%
PVP (polyvinylpyrrolidine) 1.0%

The ingredients are combined and granulated using a solvent such as methanol. The
formulation is then dried and formed into tablets (containing about 20 mg of active

compound) with an appropriate tablet machine.

Composition for Oral Administration

Ingredient T Amount

Active compound 10g
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Sadiven Chloeeh wel T of the FLT PR §asimdleaidtonie

hl ish-cell viabil]j ty and nmexi mum fl uorescence_of

3er 198 IHEFtioPt osol i ¢ cal ci um PeH®ml | uorescence in

quvémgﬁalénm AEBivEd 92 Bbrtibrl GFtHEWater forinjeForiUR ShfAtient
and _ pr ce of test conmpounds) was neasured an

qpamfitiof seskinm ehipside ithen adder with srringipinrakerthe solution isotonic. The
5 sblatbR %ﬁhm& up BRALEht vﬂtﬁf}éqgﬁﬁfi{)d@g& tﬁ %0 PRorSthjechBs, filtered

used as a p03|t|ve cont rol ve procedure,
throngl a Ad4nisfon membranefiltes ﬁné?h‘ﬂ‘@g‘tcb@hdﬁcﬂevliq spoiditionshe
P2X3 re- ceptor. The conpound
S 3sith rRYtion- (2-1 sopropyl -4, 5-di met hoxy- benzyl) - py

r|m- Ine-2,4-diamne, e.g., exhibited a plC50 of
proxinmately 7. 54 _usi ng the above assay. Surprisingly

I‘&Hﬂdlﬁlﬁtexpect edly, corrpounds of| %ovtdwt.ae (I -1V

AN BRIt TS T Sopropyt—extn Llllo%Cl ter—affntty—for

P2X3 than conpounds wherein R|1s any other al kyl or

Polypibyleneglpend i0Q®knt . Tabl e 3 bel7(4v5%)r OVI des conpari son

ot tatia+ Yy ar-ots—eonpott gi-Herent—R
’ﬁglk%rgﬂe{fﬁ%lg%oggt)q TABLE 3 Compo tz%dr"d R pl C50

The {ngredimts Beimelted Ichethemahﬁ axiyed e ytepmbath,@nd paRired #htéimolds

iam ne e but, < 5.00
C(gﬁilﬂflgzé%éo%ﬂ '- propyl - benzyl ) - pyri m di ne- 2, 4-di am
ne -n-propyl < 5.00

10 Tépitd Fogoylatioy! - 4, 5- di met hoxy- benzyl ) - pyri mi di ne- 2, 4- di
am ne -isopropyl 6.94
Ingredients Grams
Active compound 0.2-2
Span 60 2
Tween 60 2
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5-(2- Et hyl - 4, 5-di met hoxy- benzyl ) - pyri m di ne- 2, 4-di am n
e -ethyl 5.85

W®2(04/0%535% met hoxy- 2- met hyl - benzyl ) - pyri m di ne- RCHEP10851902020

ne -nethyl < 5.00 As can be 215 n from Tabl e 3,

conpounds of the invention wh in Ris isopropyl
fe—P2x3—+eceptor—than

L LILI T 70 T

W%?Qﬂéﬂ better—affnt+ty—For
anal ogous conpounds havi ng ot her al kyl substituents

E@rdkituan e the present inven{ion has been described

hl ﬁqigadmms 20
PeBT >t shoul d be under st opt: y those skilled in

Rxfopy]apatraltdmat various changes npagoge nade and
ocaulval o ey bhe substituted \I\ﬂthn“t dPnHrTI n(] from

& F’Pt}'ga?gcgbﬁéxyaﬂﬂsol@ope of tR€linvention. In

wdebrt 1 on, many nodi f1 cati ons Msoﬁ,omaoe to adapt—a

materi a conposi tion of

l situation
Iﬁ’g %%‘F gy F@E‘é@’sexc‘?ﬂt atessarg rembined end peated v ablost 60°C with stirring.

@?ﬁiﬁ@feht’@xanﬁﬂ* Sfivrat@ aBGRARDCls th%? Cfﬁ'f %«gﬂlt V\#{%}élﬁg gtll’glglg to emulsify

tﬁl chjh rmdl icatjons are inten
¢ ingredips,end wager they adsled gentirad 10@g.et 0. WO
2005/ 095359 PCT/ EP2005/ 002020 -140- CLAIMS What i s

msal F&mlﬁatml},scon'pound of formula (I) RL NR7R8 2 R
RRs NY 4 D 5 or a
X

har ut| cally, accept abl e salts thereof, wherein:
gera@bxeous sgspenswntamg{g@qm abeyt L.OIRA.5 me@ agtive ¢ampound

até preplretlQ@s ﬁasar'% ?Cfohﬁulamﬁﬁu Oﬂ?enfo%uﬁggﬂg (g)t&naﬁy contain inactive

hydr. ogen; wherei n one of
"ngefhsa@ ﬁudhﬁde ghigpaystallige caltnlopprodiyem carhpigyrhethylcellulose,

dﬁ%&%ﬁiﬂgﬂ&; ’hﬁé/ CH é’ilolé}ﬂoﬁt: Ié&’lh’mgpc!e%hg% Lya[dz@%t? kfﬁ%ynasal spray

oxyal kyl
formuylationsmg ea‘?ek‘ ?reg i a?/mé ﬁbtﬂﬁyﬂ@mé playip; typlcally delivering about
SDM@O %i&ff‘cﬂﬂ’t&@ﬂﬁ’ﬁoﬁlnméhon% c{‘?iﬁﬁﬂh K %gg@#&ﬁ&%cﬁéﬁé is 2-4 sprays

aryl )@23; aryl sul ete
e¥ray ér %HT%I kyl; het eroaryl sul fonyl ; heterocyclyl; or
het erocycl yl al kyI Dis an optional oxygen; 15 Rl is

Egbiplcin] PRRUE2XC LN oo ACRM bl e

h |n ependent|y i s _hydrogen; al kyl; al kenyl; am no;
yere tmpf@cteg wiigh) clongdiratd2Xstoy timen: P2¥ak vedeimx yubunits

aﬁldl ﬁs@a e&ﬁ'ﬂ ﬂ%ks hYEﬁQ@ﬁM&Is FE))éfo'r ﬁle %P(I@}e)ﬁyehmx{ﬂ* dﬁr ﬁé%eﬁe released from

al al koxy ony
Waf%éﬁ/s’ Q?WTlglg%taéﬂGWPendﬁéﬂ@nmyct lylledlum at 2.5x 10° cells/ml. The
cells were aliquoted into black-walled 96-well plates at a density of 50,000 cells/well and

incubated overnight in 5% CO; at 37°C. On the day of the experiment, cells were washed
in FLIPR buffer (calcium- and magnesium-free Hank’s balanced salt solution, 10 mM

HEPES, 2 mM CaCl,, 2.5 mM probenecid; FB). Each well received 100 ul FB and 100 pl of
the fluorescent dye Fluo-3 AM [2 uM final conc.]. After a 1 hour dye loading incubation at
37°C, the cells were washed 4 times with FB, and a final 75 pl/well FB was left in each well.

Test compounds (dissolved in DMSO at 10 mM and serially diluted with FB) or vehicle
were added to each well (25 pl of a 4X solution) and allowed to equilibrate for 20 minutes
at RT. The plates were then placed in the FLIPR and a baseline fluorescence measurement

(excitation at 488 nm and emission at 510-570 nm) was obtained for 10 seconds before a

100 pl/well agonist or vehicle addition. The agonist was a 2X solution of a,f-meATP pro-
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het erocycl yl al koxy; aryl oxy; heteroaryl oxy;
ar al kyl oxy; heteroaral kyl oxy; optionally 20

waeamsoIBee ed phenoxy; -(CH2)m (Z2) n- (CO) - or PCTZERI0NS/002020

(2)"-SA2-(NR9) n-Rf where ma n each |ndependently
isOor 1, Zis 0 or NR9, Rf is hydrogen, aIkyI

| k
Ut S gorP o AR ROXAL 1) QUL e mure
ﬁanain &iditiayal ﬁmgautee at T secomd ihtervily bftereagdhiskyddi@én. R8 ﬁ%ﬁpaddltlon of
R4. t oget he the atons to which theﬁ are attached
iRagmTaR 5 v Hodl topcasaihonper wads tQ@Ch pegll of the FLIPR test plate to

é@ﬁbhﬂf@mvﬁbﬂﬁﬂlﬁ’cﬂﬁﬁxﬂﬂﬁn?@ %@erngb?{i edrc%r?(Ls%PE €cium. Peak

fromO, S and N, or
ﬂ;uq(gspgmg injfespanse ty thRadditenRE mﬁag&ﬂﬂ@r(lu\thel’ab‘sd‘tﬁe ahd p’ﬁesence of test

rm a
) v ke R AR el B g rgsion
BRALRS, aatwdudéermt@nist,omasmsecanmpbste Rontrsl. hydr ogen;
aIkyI; hal o; haloalkyl anino or al koxy; and 30 one

'?éﬁhe @H&e%%o e@y Fé/ 9 4% %%lffn%oh eéﬁh&])d]ﬁegﬁctlw%’ for the P2X; re-

dﬂpﬂooaTkmndelerd]sdrprpp MX-ymbl«)ﬁ 1- 4§C¢ﬂméthoxy—benzyl) -pyrimi-

e R o B P b PR ke gy asar

hydr oxycar bonyl al kyl ; hydroxyalkyloxycarbonylalkyl
Saurriisingdy aidayiexpentadly lstbfnpmahds dsfdbﬁ‘fmhé Yl 5IV) wherein R’ is isopropyl

t.
REPEBRAABENe P28 BRSO 80 it i ot
sEbstitiRdit. Thblaﬁ HelBw paoe deyangseison BICH datafopvaivils coind@unds of
dﬂﬁg&ﬁeﬁg%#tudéﬂg opropyl or iodo. 2. The conpound o

erein said compound is (a) of the formula
(I'') R NR7/R8 X , (Il) Ra N NRJRe R4 wherein: X
TABLE3CH2-; or -0-; 10 R is alkyl; alkenyl;
cycloalkyl or cycloalkenyl or halo; R3 and R4 each

Al |/\1| . Ql |/t:h\l| . :\m no-
Ky LD ALINN

UCIIL I y l ~ llyUI UUCII, L% F A
qgﬁfbé)?lﬁgm do; hal oal kyl; al koxy; hydroxy hal )BI koxy:; PICso

5f(2ttexd;Butylef, Ddiatthyky- baizlyll)xp’yﬁliﬂiﬁﬁne Dy digiibRl KoXYeert-butyl | <5.00

Likvl sulfonvl: arvlsul fnn\/l cyana,

53#@13 b aves -P?ﬁpvfﬁséqbowemdlne-aér@mggm yI - | bmeapT | <5.00

It dal d
o B | nopropyl | 69

W ﬁlm?f@mkﬁwzvmm@zdm@ﬁﬂmlmer e m aﬁihyln 5.85

SRAE DI ANEET R DT Poffimidiné 2 dtinte RhetiyT [ <5.00

hydr ogen, _al ky

As can be seen from Table 3, compounds of the 1nvent10n whereln R’ is isopropyl exhibit
better affinity for the P2X; receptor than analogous compounds having other alkyl

substituents as R'.

While the present invention has been described with reference to the specific embodiments
thereof, it should be understood 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 steps, to the objective
spirit and scope of the present invention. All such modifications are intended to be within

the scope of the claims appended hereto.
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hydr oxyal kyl or al koxyal kyl, and each R9 is

i ndependently hydrogen or alkyl; or R3 and R4 may
W(bmg)smbﬁswform an al kyl ene di oxy; or R3 and RAPCDER100&002020

with the atons to which they @e attached may forma

five or six-menbered ring that

CrA1M

ptionally in 20 cludes
K two heteroatons selected fromO, S and N, one

of R and R8 is hydrogen, and the other is: hydrogen;
alkglE§ cycloalkyl cycl oal kyl al kyl;  hal oal kyl ;
I

lShydroxyalky, al koxyal kyl ; acetyl;

aIkyIsquonyI al kyl sul fonyl - al kyl ;

B agﬁﬁémﬁfgﬂgjalml ; hydr oxycar bonyl al kyl ;

hydr oxyal kyl oxycar bonyl al kyl ; aryl; aral kyl;
aryl sul fonyl; heteroaryl; heteroarylalkyl

het er oaryl sul fonyl ; héterocyuk@f 25 or

het erocycl yl al kylg2 agd oge of _Rd and Re is hydrogen,

and the other is:
cycl oal kyl al kyl;
al koxyal kyl ; ace

't mgen, atityl ; cycl oal kyl ; I
al o4 | oal koxy; hydroxyal ky; (0
alkyfsu$foﬁvl al kyl sul fonyl -

Rl ;

al kyl ; an1nocarbony|BxyaIkyID hydroxycarbonylalkyl
hydroxyalkyloxycarbonylalkyl aryl; aral kyl ;
oaypharinbcenyicallyheteptabde salts tliheéd'ﬂ oaryi al kyl ;

et eroaryl sul fonyl; heterocyclyl; 30 or

%Pbcyclylalkyl or (b) a compound of the formula

X1 1ik }OhD-;2 @51/@}96859-8(‘@)—,/ F12008! #R&8, is trbhd o R 2 la\FgRBis
|1 R13 N NRdRe 4 wherein: R is isopropyl;
ISJB&% %@9 K%&clopropyl or iodo; R3, R4, R7, R8, Rd
Yands Rgdigen; aﬁr—NHdRﬁﬁﬁ tefh ’ i
t N sf or mJI l\leR 7eR8&1ﬂa)of ?Ifg(aln\al) R fs)hyﬁ %ﬂgﬂw}ﬂe Bfher is
ottt el oy dpatingtiors e dallsas hejaatkesys hydroxyalkys
cycduaa&yhl&w hcetylfﬁikylﬁelﬁon 7auc§i§ul 1 n arbdiiylo liyl;
defl d - gﬂfﬂgﬂg {hy roxyal ylc?xy%gﬁnaj?:éyl aryl; arall?)? alr%c;J}Zulfonyl

D

heteroaryl, heteroarylalkyl; heteroarylsulfonyl; heterocyclyl; or heterocyclylalkyl;

is an optional oxygen;

R' is alkyl; alkenyl; cycloalkyl; cycloalkenyl; halo; haloalkyl; hydroxyalkyl; or alkoxy;
R% R, R*and R’ each independently is hydrogen; alkyl; alkenyl; amino; halo; amido; halo-

alkyl; alkoxy; hydroxy; haloalkoxy; nitro; amino; hydroxyalkyl; alkoxyalkyl; hydroxy-
alkoxy; alkynylalkoxy; alkylsulfonyl; arylsulfonyl; cyano; aryl; heteroaryl; heterocyclyl;
heterocyclylalkoxy; aryloxy; heteroaryloxy; aralkyloxy; heteroaralkyloxy; optionally
substituted phenoxy; ~(CHz)m~(Z)n-(CO)-R or -(CH,)m~(Z)5-SO5-(NR),-Rf where
m and n each independently is 0 or 1, Z is O or NR8, Rfis hydrogen, alkyl, hydroxy,
alkoxy, amino, hydroxyalkyl or alkoxyalkyl, and each R® is independently hydrogen or
alkyl; or R® and R* may together form an alkylene dioxy; 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; or R and R®
may together form an alkylene dioxy; 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, $ and N;

R®  is hydrogen; alkyl; halo; haloalkyl; amino; or alkoxy; and
one of R” and R® is hydrogen, and the other is hydrogen; alkyl; cycloalkyl; cycloalkylalkyl;

haloalkyl; haloalkoxy; hydroxyalky; alkoxyalkyl; acetyl; alkylsulfonyl; alkylsulfonyl-



I 1 (V) R3 NNRJRe R4 wherein: R3, R4, R7, R3, Rd
and Re are as defined in (a); or (e) a conpound of

wao b@spoosul a (VI) H3C CH3 NR7TR8 O 15 ~ | N (ROC/ERB0HM02020
NRdRe R4 wherein: R3, R4, R¢;R8, Rd and Re are as
defined in (a); or (f) a conmpound of the formula

11
. A3 R1NR7 ,
2 RN o Ao Tt A, highalf aBpmytai
- 0- arylarq gyl%ﬂr](lylpl’fong],; keterarylchetéroatykajityl; heteroarylsulfonyl; heterocyclyl;

cyc tk@oydlylalRfl; hal o; 5 R2 is hydrogen; al kyl;
al)/k_glgﬁél ;am %%w al o; am. do; Qal oal kyl ; al koxyl;.
Fﬁﬂﬁ‘fi@)‘ig}at WaeR & ik -Cldxyand Bt R'oR mydiRoarg dlyldydgen, R' is isopropyl, iso-

5 prbpanyy @b iprophvslioxy al koxy; al kynyl al koxy;
al kyl'sul f P;

ony aryl sul fonyl; cyano; aryl; Eeteroaryl;
het erocycl y| ; heterocyclyl al koxy; aryl oxy; hetero-

&bf eapPouRdpfdaimd whereinspidapoaitiopndsis/(a) op thiednahii (I1)
substituted phenoxy; or -(CH2)m (2),,-(CO-Rf or
-(CH2) m (Z2) n- SO2- (NR9) n Rf *@fﬁﬁ m and n each

I's O or NRg, Rf is

i ndependently is 0 1D or 1, .
hydr ogen, al kyl, hydR@xy) XY, am no, hydroxyal kyl
or al k- oxyal kyl, | ach| R9Ji s independently o)
hydr ogen or al kyg? ~ RS, Rfe are as defined in
(a); Qis CR9, one gf« A and Eis O, S or NR1O and the

other is CRO9 or N, or Qis N one of Aand Eis NRLO
w%g ilg,he other is CR9; 15 each RO is independently

y
X

rogen, alkyl, halo or al koxy; and
is: ~CH,-; or -O-;

10 R' isalkyl; alkenyl; cycloalkyl; or cycloalkenyl; or halo;
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R® and R* each independently is: hydrogen; alkyl; alkenyl; amino; halo; amido; haloalkyl;
alkoxy; hydroxy; haloalkoxy; nitro; hydroxyalkyl; alkoxyalkyl; hydroxyalkoxy; alkynyl-
alkoxy; alkylsulfonyl; arylsulfonyl; cyano; aryl; heteroaryl; heterocyclyl; heterocyclyl-
alkoxy; aryloxy; heteroaryloxy; aralkyloxy; heteroaralkyloxy; optionally substituted
phenoxy; -(CH)m-(Z),-(CO)-Rf or ~(CHz)m-(Z)-SO2-(NRE),-Rf where m and n each
independently is 0 or 1, Z is O or NRS, R'is hydrogen, alkyl, hydroxy, alkoxy, amino,
hydroxyalkyl or alkoxyalkyl, and each R® is independently hydrogen or alkyl; or R?
and R* may together form an alkylene dioxy; or R® and R* together with the atoms to
which they are attached may form a five or six-membered ring that optionally in-
cludes one or two heteroatoms selected from O, S and N;

one of R and R® is hydrogen, and the other is: hydrogen; alkyl; cycloalkyl; cycloalkylalkyl;
haloalkyl; haloalkoxy; hydroxyalky; alkoxyalkyl; acetyl; alkylsulfonyl; alkylsulfonyl-
alkyl; aminocarbonyloxyalkyl; hydroxycarbonylalkyl; hydroxyalkyloxycarbonylalkyl;
aryl; aralkyl; arylsulfonyl; heteroaryl; heteroarylalkyl; heteroarylsulfonyl; heterocyclyl;
or heterocyclylalkyl; and

one of R and R®is hydrogen, and the other is: hydrogen; alkyl; cycloalkyl; cycloalkylalkyl;
haloalkyl; haloalkoxy; hydroxyalky; alkoxyalkyl; acetyl; alkylsulfonyl; alkylsulfonyl-
alkyl; aminocarbonyloxyalkyl; hydroxycarbonylalkyl; hydroxyalkyloxycarbonylalkyl;
aryl; aralkyl; arylsulfonyl; heteroaryl; heteroarylalkyl; heteroarylsulfonyl; heterocyclyl;
or heterocyclylalkyl; or

(b) a compound of the formula (III)



R is hydrogen, alkyl, hydroxyal kyl, al koxyal kyl,
-(CHR2)m (Z2)n-(CO-R, or -(CH2)m (2)n-S02-(NRg),, -R

wW@r00603538 conpound of the formula (VII1) RlL NRFIGRBEE200#002020

X1 NMIlI) E ~NRJRe R4 Zogggerein: Xis: -CH2-; or

-0-; R is: alkyl; alkenyl; ¢ oal kyl ; or
cycl oal kenyl; or halo, R4 is: hydrogen; alkyl;
al kenyl ; am no; hal o, anido;Nﬁﬁgoalkyl; al koxy;
hydr oxy; hal oal k- oy ~ydroxyal kyl ;

al koxyal kyl ; hydr oX ynyl al koxy;

al kyl sul fonyl; 2%s@ ul f o pno; aryl

het eroaryl ; heterocy
het ero- aryloxy; aralkyl oxy; heteroaral kyl oxy;
ngtLonally substituted phenoxy; or -(CH2)m

Lyl; hefe}ocy | yl al koxy; aryl oxy;

(111)

JR2(CO -Rf or -(CH2)m (Z2)n S02- (NR9) n-Rf where m and

RA qg%ﬁﬂ%‘%ﬁ‘%ﬁ"}%ﬁ%‘“ﬂ‘ ¥ 40[903@ 300854095359

BCT/ EP -14470or"1, Z1s 0 or NR9, Rf is
r Bgeh; Raprg R anspeidefingd im(Qossy, ani no, hydr oxyal kyl

5 (@racﬁhm&mgform(quh RO i s independently hydrogen

or alKyl; R, R8, Rd and Re are as defined in (a); Q
is CR9, one of Aand Eis 0, S or NRLO and the other
is CROor NN or 5 QRis N R A and E is NRLO and
the other is CR9; eath R9 iglindependently hydrogen,
al kyl, halo or alk and{RIT® i s hydrogen, al kyl,
hydr oxyal kyl , al kg yl, -(éﬁjz'\z&rp(Z) n-(CO-R or
-(CH2)m (Z) n- SOB-( RIN"3."NR'Rhar naceut i cal
conposi tion conprisikly a pharnmaceutical |y acceptabl e
exci pient; and 10 a conpound of Claim1 according to
whéreirm 1. 4. A nethod for treating a di sease nedi at ed
by.a p2X3.0r P2X2/3 receptor antfagonist, said nethod
Rco#p?fl?ffﬁg(egﬂhfyﬁoé’ﬁ@l;Pﬁ@ycﬁ%ﬁlﬁfng{ibj ect in need thereof
RyR* dt’t BER\emdeRfomeis definad ic@pmaund of formula (1)
ccordi ng laiml. 5. The nethod of claim 4,
10 ((ﬁﬁéPETpr?"g’giogtﬁ‘fg’é%@é(i a genitorurinary disease or a
di sease 15 which is associated with pain. 6. The

met hod of claimB,cwh@igin sai,d genitourinary disease
i s: reduced bl adder Jcapacit NRRf requent micturition;

urge incontinence; s{Jle€ Agont i nence; bl adder
hyperreactivity; Zﬁft i ¢ hypertrophy;
Flﬁj’F@; urinary

SS. |

prostatitis; detha QF
frequency;

wherein:
R%, R%L R, R®, RY and RE are as defined in (a); or

(e) a compound of the formula (VI)

H3C CH3 NR7R8
o)
: X
~
R® N~ NRR®
R4

wherein:
R, RY, R7, R®, R and R° are as defined in (a); or
(f) a compound of the formula (VII)

Iv)

(V)

(VD)



10

15

20

25

nocturia; urinary urgency; overactive bl adder; pelvic
hypersensitivity; urethritis; 20 prostatitits,; pelvic

WE2008/08380r one; prostat odyni a; cystitis; or i dPOPRRL00£002020

bl adder hypersensitivity; andgjhe di sease which is
associated with pain is: inflamatory pain; surgica
pai n; visceral pain; Renlent al WRB; prenenstrual pain;
central pain; pain dye to burns; mgraine or cluster
headaches; nerve X by i s; neural gi as;
poisoning, i schem terstitial cystitis; (VII)
cancer pain; vira’ NRPpeterial infection;
post-traumati c 25Y 1 ury; or pain associated with
irritable bowel syndrone. 7. Use of a conpound
V\%%}rdlng toclaim1l for the manufacture of a

hedi canment for the treatment of a di sease nediated by
Ya Piﬁ)églfcbj- 2KR{ 3 recept or antagoni st. 8. The invention

is aflg}l aﬁ(eny cycijoaﬁqlf or cycloalkenyl or halo;
R2 is hydrogen; alkyl; alkenyl; amino; halo; amido; haloalkyl; alkoxy; hydroxy; haloalk-
oxy; nitro; hydroxyalkyl; alkoxyalkyl; hydroxyalkoxy; alkynylalkoxy; alkylsulfonyl;

arylsulfonyl; cyano; aryl; heteroaryl; heterocyclyl; heterocyclylalkoxy; aryloxy; hetero-
aryloxy; aralkyloxy; heteroaralkyloxy; optionally substituted phenoxy; or -(CHa) -
(Z)n-(CO)-Rf or ~(CHy)m-(Z)1-SO,-(NR8),-Rf where m and n each independently is 0
or 1, Zis O or NR®, R is hydrogen, alkyl, hydroxy, alkoxy, amino, hydroxyalkyl or alk-
oxyalkyl, and each R® is independently hydrogen or alkyl;

R’, R®, RY and R° are as defined in (a);

Q is CR’ one of A and E is O, S or NR' and the other is CR® or N; or

Q is N, one of A and E is NR' and the other is CR%

each R’ is independently hydrogen, alkyl, halo or alkoxy; and

R is hydrogen, alkyl, hydroxyalkyl, alkoxyalkyl, -(CH2)m-(Z)a-(CO)-R, or - (CH;Z)m
(Z)a-SO2-(NR®),-R or

(g) a compound of the formula (VIII)

NR'R®

aQl (VIID)

wherein:

X is: —=CHj-; or -O-;

R' is: alkyl; alkenyl; cycloalkyl; or cycloalkenyl; or halo;

R* is: hydrogen; alkyl; alkenyl; amino; halo; amido; haloalkyl; alkoxy; hydroxy; haloalk-
oxy; nitro; hydroxyalkyl; alkoxyalkyl; hydroxyalkoxy; alkynylalkoxy; alkylsulfonyl;
arylsulfonyl; cyano; aryl; heteroaryl; heterocyclyl; heterocyclylalkoxy; aryloxy; hetero-
aryloxy; aralkyloxy; heteroaralkyloxy; optionally substituted phenoxy; or -(CHy) -
(Z),,—(CO)-Rf or ~(CHz)m-(Z)5-SO,-(NR8),-Rf where m and n each independently is 0



10

15

20

25

WO 2005/095359

PCT/EP2005/002020
-144 -

or 1, Zis O or NRE, Rfis hydrogen, alkyl, hydroxy, alkoxy, amino, hydroxyalkyl or
alkoxyalkyl, and each R® is independently hydrogen or alkyl;

R’, R®, RY and R® are as defined in (a);

Q isCR’ oneofAand Eis O, S or NR'® and the other is CR® or N; or

Q is N, one of A and E is NR' and the other is CR%

each R’ is independently hydrogen, alkyl, halo or alkoxy; and

R is hydrogen, alkyl, hydroxyalkyl, alkoxyalkyl, -(CHy)a-(Z)s-(CO)-R’, or ~(CHy),-
(Z)a-SO2-(NR®),-R"

3. A pharmaceutical composition comprising a pharmaceutically acceptable excipient; and

a compound of Claim 1 according to claim 1.

4. A method for treating a disease mediated by a P2X; or P2Xj/5 receptor antagonist, said
method comprising administering to a subject in need thereof an effective amount of a

compound of formula (I) according to claim 1.

5. The method of claim 4, wherein said disease is a genitorurinary disease or a disease

which is associated with pain.

6. The method of claim 5, wherein said genitourinary disease is: reduced bladder capacity;
frequent micturition; urge incontinence; stress incontinence; bladder hyperreactivity;
benign prostatic hypertrophy; prostatitis; detrusor hyperreflexia; urinary frequency;
nocturia; urinary urgency; overactive bladder; pelvic hypersensitivity; urethritis;
prostatitits,; pelvic pain syndrome; prostatodynia; cystitis; or idiophatic bladder
hypersensitivity; and the disease which is associated with pain is: inflammatory pain;
surgical pain; visceral pain; dental pain; premenstrual pain; central pain; pain due to burns;
migraine or cluster headaches; nerve injury; neuritis; neuralgias; poisoning; ischemic
injury; interstitial cystitis; cancer pain; viral, parasitic or bacterial infection; post-traumatic

injury; or pain associated with irritable bowel syndrome.

7. Use of a compound according to claim 1 for the manufacture of a medicament for the

treatment of a disease mediated by a P2X; or P2X;3 receptor antagonist.

8. The invention as hereinbefore described.



