WO 20051095359 PCT/EP2005/002020 Diaminopyrimidines as P2X3

and P2X2/3 Antagonists This invention pertains to compounds useful for
WOreIFNestof diseases associated with P2X purinergic receptBFsL/ER05/002020

more particularly to P2X3 and/or P2X2/3antagonists usable for treatment

of genitourinary and pain-related diseases, conditions and disorders. The

urinary bladder is responsible for two important physiological functions:

urine storage 5 and urine emptying. This process involves two main

steps: (1) the bladdeixfilis sratsddiivead P2IGi biTEREXR D A rateniglls rises

above a threshold level; and (2) a nervous reflex, called the micturition

reflex, occurs, that empties the bladder if this fails st cau Bied wi
cor R R e KR R Lo gl g cocted with X

autanuimscpirrbomsdansieerapariv sl BB RRisHPs PRieaptizgpyts usable for
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purinoreceptors, have been implicated as having a variety of
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adenosine, can stimu-_ |ate sensory nerve endings.res o
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havéybeshtotdsaiieinis webs mwgobrimniidscthelpove aad (2) a nervous reflex, called
P2 XeRUrnoresRRIRIS:0 Bdheshraisiebtiaotbe blad dirue! i éhit Arilsdhidepncauses a con-
mechanisms, and 15 pharmacological .char, igation,..T. P

Py e BB are AL e IR R 8 e Mongrne sine cord e
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Purinergic receptors, in particular, P2X receptors, are known to form .
HomBminkirerspraearowitir meisorrepien, boRbesadmRlicaied prheving a variety
recegﬁ%@ﬁgg%ﬁég@ﬁ%kggiﬁg ,élmf?(llé@ﬂlga Spibé;d@ﬁﬂiﬁfn’eﬂdenosine, can stimu-
receptors, , ; P . - ar - .

et BRI o E SO SO BT BB A S e nsenory
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also peendassebatols) viftae Besiexpraskint osPRX e AmaehRRXE ae cegstomisms, and

%‘ burlilgsn{%ago gt%%?ﬁ cﬁ){a}gcpgr?gﬁgﬁﬁ‘ﬂ? P@?LEQI%@%&QQIU@-BEQQ;%{@%ﬁpled recep-
Seerrin 'some sensory neurons. P2X receptor s{)#%lplts ara found on

affertaits W ek AFa HERARBIAHIEF &foTHBIITHA: L Srstied £3qQ ghannels. Purinergic
suggestingkat peTi-ohay X retepises dreimepithielfatiorivotealialtzans of heteromulti-

the ugiz nary, biaddes ek ofhel-RliPps Rraant RS Abeskiefeibten el Titluding: six

released in this manner Y SeLVe ole.in eyingJnformation ¢ S
s I i S S
ominameopPRX EHE2R2X RekeptEhs Havaweendthenatpiamal mapping of mouse

genomic P2X; receptor subunit has also been described. In vitro, co-expression of P2X,

and P2X; receptor subunits is necessary to produce ATP-gated currents with the properties

seen in some SeNsSOTy NEUTONS.

P2X receptor subunits are found on afferents in rodent and human bladder urothelium.
25  Data exists suggesting that ATP may be released from epithelial/endothelial cells of the uri-
nary bladder or other hollow organs as a result of distention. ATP released in this manner
may serve a role in conveying information to sensory neurons located in subepithelial
components, e.g., suburothelial lamina propria. The P2X receptors have been studied ina
number of neurons, including sensory, sympathetic, parasympathetic, mesenteric, and

30  central neurons. These studies indicate that purinergic receptors play a role in afferent



number of neurons, including sensory, sympathetic, parasympathetic,
mesenteric, and 30 central neurons. These studies indicate that purinergic
worsnsptonsyplay a role in afferent WO 2005/095359 PCT/EPZOB@W@(%ON 0

-2 neurotransmission from the bladder, apd that modulators of P2X

receptors are potentially useful in the treatment of bladder disorders and
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se antagonists have been shown to be anlali%esic i
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receptors. The present invention satisfies these needs as well as others.
Many diaminopyrimidine compounds, such as "okmetonrim’. [J§ d disord
5t oA B P 300 G007 N GIedE n s and disordes
medpadcbjderKiietdsrdbacteckiteryertsral owevacdior compounds that act as
diaminopyrimigines have heretefore beenddanifisdpeywsufiRs akepors. The
15 5&?@%% (ﬁﬂﬂ?ﬁg{:&%ﬁ%ﬁ%ﬁ%ﬁé’s a cgomp und of formula (1) [err] (1)
prespitanvendinnicatisise shpraBredans At fierein: 25 X is -CH2-;
-O-; -CHOH-; -S(O)n ; or -NRc- wherein nis from 0 to 2 and Rc is .
hydrgasaminaliytimidine compounds, such as “ormetoprim” (US 2,658,857) and “tri-

metoprim” (US 2,909,522), have previously been made and identified as antibacterial
agents. However, no diaminopyrimidines have heretofore been identified as modulators of

20 P2X receptors.

The invention provides a compound of formula (T)

R NR'R®
2
X
5
3 R g N/ Y
s Bl
R

or a pharmaceutically acceptable salts thereof,

wherein:
25 X is—CHy; -O-3 -CHOH-; -8(O)q5 or _NR°- wherein n is from 0 to 2 and R is
hydrogen or alkyl;

Y  is hydrogen; or _NRYR® wherein one of R and R is hydrogen, and the other is
hydrogen; alkyl; cycloalkyl; cycloalkylalkyl; haloalkyl; haloalkoxy; hydroxyalky;
alkoxyalkyl; acetyl; alkylsulfonyl; alkylsulfonylalkyl; aminocarbonyloxyalkyl;



Y is hydrogen; or -NRdRe wherein one of Rd and Re is hydrogen, and the

other is hydrogen; alkyl; cycloalkyl; cycloalkylalkyl; haloalkyl; haloalkoxy;

hydroxyalky; alkoxyalkyl; acetyl; alkylsulfonyl; alkylsulfonylalkyl; .
wamirsagasbonyloxyalkyl; WO 2005/095359 PCT/EP2005/0020R0T3P2045/002020

hydroxy carbonylalkyl; hydroxyalkyloxycarbonylalkyl; aryl; aralkyl;

arylsulfonyl; heteroaryl heteroarylalkyl; eteroarylsulfonyl heterocyclyl;

or het cl Ef;?ﬂﬁ Ygen ﬂ!!gﬁﬁ;@l Jsalfonyi:

cyclg‘é'figg/?%/éxﬁ aﬁ%V {BP oal (}%rh drorg) IIcyI 5?)l}rlrialko R2, E? f:]lzl
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that .
optionaliytinefRieardrd WM@%H@@@%E&?’% dERTREAIPH @r %{ R ggether with
is hydrggah;alied Jasien B aikxﬂt:aﬁuﬂen@r ﬁih@@/ﬁaadmnfmawd Asg that

is hydrogen, her |s h dr n |, cycloalkyl Igyl@lfgyl RZand R
haloalRpHA% él%&? §/8P5>§§a ?ﬁaxygﬁi F%acetyl A ylsu fonyl; or i
alkylsutiepybgethyt mmmma]hdmddxy&tkyt‘ Ey@mé@cﬁr%hﬁa Jh the atoms to which

hyd rox%al k%b)i%ﬁac@pocpxjx m?&iv@@l kL andsfianynh %@Qﬂﬂ{bnaﬂy inciudes one
heteroaer eteroarylsulfonyl; heterocyclﬁlﬁ or heterocyclylalkyl

provided Watm*@ﬁa%)@s@ql% nd Re are hydrogen, R' is
iIsqproRy b8P fREoRERYY, ievelopsRaRldr dadee; or alkoxy; and
one of R and R® is hydrogen, and the other is hydrogen; alkyl; cycioalkyl; cycloaliylalicyl;
haloalkyh; haloalkoxy; hydroxyalky; atkoxyalkyl; acetyl; alkylsulfony; alkylsulfony:-
alkyl; aminocarbonyloxyaikyl hydroxycarbonylalkyl; hydroxyalkyloxycarbonylalky;
aryl; aralicy}; aryisulfony; heteroaryh; heteroarylalkyl; heteroaryisulfonyl; heterocydyl;
ar heterocyclytalkyl;
provided that when X s -CHo- and B, R%, B¢ and R are hydrogen, R’ is isopropyl, iso-

propenyl, cyclopropyl or 1odo.



3a In afirst aspect, there is a compound of formula (1) [err] or a
pharmaceutically acceptable salt thereof, wherein: X is -O-; Y is
hydrogen; or -NRdRe wherein one of Rd and Re is hydrogen, and the
other is hydrogen; alkyl; cycloalkyl; cycloalkylalkyl; haloalkyl; haloalkoxy;
hydroxyalkyl; alkoxyalkyl; acetyl; alkylsulfonyl; alkylsulfonylalkyl;
aminocarbonyloxyalkyl; hydroxy-carbonylalkyl;
hydroxyalkyloxycarbonylalkyl; aryl; aralkyl; arylsulfonyl; heteroaryl,
heteroarylalkyl; heteroarylsulfonyl; hgterocyclyl; or heterocyclylalkyl; D is
an optional oxygen; R1 is alkyl; alkenyl; cycloalkyl; cycloalkenyl; halo;

In BalRRlode Y dhQXyRlYbn R RIKOXY fRRuRA AN R5 each independently is
hydrogen; alkyl; alkenyl; amino; halo; amido; haloalkyl; alkoxy; hydroxy;
haloalkoxy, nitro; a}mino; hydroxyalkyl; alkoxyalkyl; hydroxyalkoxy;
alkynylalkoxy; alkylsulfonyl; 3 ﬁsﬁiffonyl; cyano; aryl; heteroaryl;

heterocyclyt? oxy, aryloxy; heteroaryloxy; aralkyloxy;
heteroaralkylo; lly Slmtuted phenoxy, -(CH2)m(Z)n (CO)-Rfgy
-(CH2)m-(£ A~R{; m and n each independently is O or

1, Zis O or NRg Rf is hydroden, alkyl, hydroxy, alkoxy, amino,
hydroxyalkyl or aFﬁ<oxyaIkyI, and each R is independently hydrogen or
alkyl; R3 is methoxy; R6 is hydrogen; alkyl; halo; haloalkyl; amino; or
oralkdymacsiongphRéppaiR8lisHyesqgen, and the other is hydrogen;
alkyl; cycloalkyl; cycloalkylalkyl; haloalkyl; haloalkoxy; hydroxyalkyl;

WhieiRyalkyl; acetyl; alkylsulfonyl; alkylsulfonyl-alky!;

Xamin%grbonyloxyalkyl; hydroxycarbonylalkyl,
hyésroxyélkyloxycarbonylalkyl; aryl; aralkyl; arylsulfonyl; heteroaryl;

Y hetenpandadky bihatrrearyisulionylcherfaayalyli Onietesacyalytalkvhats In
angihgs@mhodiment dhr diselepiRyrvidas sumaatheh IEE aiRG & yalky;
disgR8Qyalky!; acetyl; alkylsulfonyl; alkylsulfonylaliyl; aminocarbonyloxyalkyl;

hydroxy-carbonylalkyl; hydroxyalkyloxycarbonylalkyl; aryl; aralkyl; aryisuifonyl;
heteroaryl; heteroarvialkyl; heteroarylsulfonyl; heterocyclyl; or heterocyelylalkyl;

D isan optional oxygen;

R' s alkyl; alkenyl; cycloalkyl; cycloalkenyl; halo; haloalkyl; hydroxyalkyl; or alkoxy;

R?, R* and R’ each independently is hydrogen; alkyl; alkenyl; amino; halo; amido:

haloalkyl; alkoxy; hvdroxy:; haloalkoxy, nitro; amino; hydroxyalkyl; alkoxyalkyi;

hydroxyalkoxy; alkynylalkoxy; alkylsulfonyl; arylsulfonyl; cyane; aryl; heteroaryl;
heterocyclyl; heterocyclylalkoxy, arvloxy; heteroaryloxy; aralkyloxy; heteroaralkyioxy;
optionally substituted phenoxy. ~(CHa)u~(Z)~(CO)-R’ or «(CHa)m~(Z)s-SO2-(NR¥),-R”
where m and n each independently is 0 or 1, Z is O or NR&, R’ is hydrogen, alkyl,
hydroxy, atkoxy, amino, hydroxyalky! or alkoxyalkyl, and each R® is independently
hydrogen or alkyl;

RY  is methoxy;

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; hydroxyalkyl; alkoxyalkyl; acetyl; alkylsulfonyi;
alkylsulfonyi-alkyl; aminocarbonyloxyalkyl; hydroxycarbonyialkvl;
hydroxyalkyloxycarbonylalkyl; arvl; aralkyl; arylsulfonyl; heteroaryi;
heteroarylalkyl; heteroarylsulfonyl; heterocyelyl; or heterocyclylalkyl.



mediated by a P2X3 receptor antagonist, a P2X2/3 receptor antagonist, or

both, said method comprising administering to a subject in need thereof

an effective amount of a compoun&tbf formula (1*): [err] (I*) ora

pharmaceutically acceptable salt, solvate or prodrug thereof, WO

20081095850 HOTERZDSE/02 020 s WHEHNA fX TeaEr 2 disesse _c(0)-;

?ng‘hel i zﬁ(%) P2RY ré\@ﬁo&(‘jvﬂ&ﬁgiﬁlh{h{,sﬁm% ti@f(:j%p?tﬂg ﬁ@aigﬁmgﬁi IOgBBLRY said method
alkyl; Y is.hydrogen; or -NRdRc wherein one of Rd and Reis hydrogen, -

PR AR UG i AR TR AR ST FEABagt of 2 compound
hatdatkexyizHytroxyalky; alkoxyalkyl; acetyl; alkylsulfonyl;
alkylsulfonylalkyl; aryl; aralkyl; arylsulfonyl; heteroaryl; hetero- arylalkyl,
heteroarylsulfonyl; heterocyclykior heterq@é lalkyl; R1 is alkyl; alkenyl;
cycloalkyl; cycloalkenyl; halo; haloalkyl; or alkoxy R2, R3, R4 and R3 each
independently is hydrogenh; ing;amido; haloalkyl; alkoxy
alkylsulfonyl; arylsulfonyl; su ong ide; kya;ﬁg acetyl; heteroaryl;
carboxylic acid; carboxyli&’amide; Ugga; darbathate; acetamido; or
optionally substituted phenoxyrdbr R3 and R4 may together form an
alkylene dioxy or R3 and R4 together with the atoms to which they are
attagheshinmy fonnicalfiveccrpsidimenbetest¢iogdhalring idesséne or two
heteroatoms selected from O, S and N; or or R2 and R3 may together
form an alkylene dioxy, or R2 and R3 together with the atoms to which
they are attached may form a five or six-membered ring that includes one
or two heteroatoms selected from O, S and N; R6 is hydrogen; alkyl;
haloalkyl; amino; or alkoxy; and one of R7 and Rs is hydrogen, and the
other is: hydrogen; alkyl, cycloalkyl; cycloallcylalkyl; haloalkyl;
hydroxyalkyl; alkoxyalkyl; acetyl; alkylsulfonyl; alkylsulfonylalkyl; aryl;
aralkyl; arylsulfonyl; heteroaryl; heteroarylalkyl; heteroarylsulfonyl,
heterocyclyl; or heterocyclylalkyl. The disclosure also provides
pharmaceutical compositions comprising the compounds,

()



methods of using the compounds, and methods of preparing the
compounds. 4a In a second aspect, there is provided a pharmaceutical
composition comprising a pharmaceutically acceptable excipient; and a
compound as defined above. In a third aspect, there is provided use of a
compound as defined above for the manufacture of a medicament for t_hg 026
WOrHRAHEREH a disease mediated by a P2X3 or P2X2/3 receptbf -t 21>002
antagonist. Unless otherwise stated, the fgllowing terms used in this
Application, including the specification and claims, have the definitions
giyen;below. It must be noted that, as used in the specification and the

appended claims, t ingularforms.'a\, "an’, apg-'the", incl R s
BT TS 1o GONexC UeEry Saee Gihmiisa Aot 1o o ™

a corhpinagentibatByhances the activity of another compound or receptor

site. “AnN U ISt refRisge %}ggrgm%motm# dini gﬁe ey @lopeaventtather is hydro-
action of andther compound or receptor sjte..'Alkyl’: means the ) .
o cateTiez e Bhar RS A T RPN oy oryalios
solely, of garfippanphygsganHteialbayingtfrorlbyie toyiwsfedahttsroaryl heterc-
atoms. 05/095359.PCT/EP2005 020, -5, I" refers to

an aIW\%{‘%ﬁb BRET S%%(:D ¢ %‘[';:Ecl)%geé om%g%eg%ll?%égl yl. %ples of

allky| graliys iicodte chdvaiiainoysenlisas; FrdayRlemsT B BHIoEopropyl,
ij@bﬁﬁk’%ﬁ%ﬁféf ety feFiRUYA Do AYaexybeelylyidaseey sanid thialielyl dkoxy;
"Alkyléne" means a linear se%t_ura]ctied dlv,g:e_nt h?égllrg)cac\rbgr.g1 é%%llcaarlvgfcor%%%%ic acid:
six carBopssliomvh s T aNC AR SRt Ay arscarbon radica ’
of threg tgosiiicarhin: atnmsa b gnare tydeneidthytendjonally substitated phenoxy; or

J

2,2-dimethyleth Iepe, lene, 2- r bitylane {HRILUORER the at
and the Iﬁl@. ?’*Aé&ff"%%{ezgagr%%%%?e%y %ﬁ‘%egfg(?ﬁg%%%lwhe}eiﬁ R is_an]L ) a o
alkyl moiehichstisfimed tachethrEXAMples B oS OTREShETEE 3R tudes one oF

are noLJimited 13 SRELNAX%EHORY OSG AP, RinGhthe ey together form an

alkyvlene dioxy; or R? and R® together with the atoms to which they are attached may
form a five or six-membered ring that includes one or two heteroatoms selected from
0,Sand N;

R®  is hydrogen; alkyl; haloalkyl; amino; or alkoxy; and
one of R and R® is hydrogen, and the other is: hydrogen; alicyl, cycloaliys;
cycloalkyialky}; haloaliyl; hydroxyalkyl; alkoxyalkyl; acetyl; alkylsulfonyh
alkylsulfonylalkyl; aryl; aralky arylsulfonyl; heteroaryl; heteroaryialicyl;
hetercarylsulfonyl; heterocyclyl or heterocyciylalkyl

The disclosure also provides pharmaceutical compositions comprising the compounds,

methods of using the compounds, and methods of preparing the compounds.



"Alkoxyalkyl" means a moiety of the formula Ra-O-Rb-, where Ra is alkyl
and Rb is alkyl- ene as defined herein. Exemplary alkoxyalkyl groups
include, by way of example, 2-meth- oxyethyl, 3-methoxypropyl,
1-methyl-2-methoxyethyl,1-(2-methoxyethyl)-3-methoxy- propyl, and
1-(2-methoxyethyl)-3-methoxypropyl. 15 "Alkylcarbonyl" means a moiety
of the formula -R'-R", where R' is oxo and R" is alkyl as defined herein.
"Alkylsulfonyl" means a moiety of the formula where R' is -SO2- and R" is
alkyl as defined herein. "Alkylsulfonyfalkyl means a moiety of the formula
-R-R"-R™ Where R'is alkyl, R" is -SO2- 20 and R™ is alkyl as defined
herelg]omf‘ Ikyl% means %{'d) Stya é EﬂHk% N%oyp&{e% 'ﬁsm
hyrdogen or af<y| andR" is ereln amino means
phawewcgflm%mblawm@n %é@ﬁﬂﬂwﬁ%%@ﬁ%@ | and R'is
alkyl as defined herein. 25" AIkyIsquanyI means a moiety of the formula
-SR wherein R is alkyl as defined herein. "Aminoalkyl" ns a roup
o ST RS T AR 51 HRRAU B ST Shove. for the
man%mammel kyli inctliceseaniiraheathytmaminte thytabamidapropyla P2X; or P2X,;
rece mlnqtgro]% and the like. The amino moiety of "aminoalkyl" maybe
&1 ohce or twice with alkyl to pro- vide "alkylaminoalky!" and
dlalkylamlnoalkyl respectively. "Alkylaminoalkyl" includes 30

U’x{ﬁ%hb(!ﬁ{ﬂm@énﬁg’é’d %thxlm'ﬁ%e{é}ﬂs%@&ﬁytmmmg Pitbation, including the
Iamlnoet Q/I and the WO 2005/095359 PCT/EP2005/002020 -6 like.
P‘ﬂﬁj

fbg drRlRRRTBH PSR, BifRRthfaRiifd ey as vsed
in dm@ﬁm‘ﬁammmwie Nippeeihyd-Nestinylaivainoetiiyt, ansdtietikean”, and “the”

oxy' m ORR hrean amlnoandRis
mcr&% rgjéagéedeei ntggd1 Iﬁeesrﬁfne gﬁ? S‘Vn\f |§%ﬁ.%‘ me"farﬁsi a moiety of the

formula -NR'S02-R wherein R is aIkyI 5-and R'is hydrogen or alkyl "Aryl"
“ABGARS aJnaneyalent,fyGlicLiAmMatin Mydoaaropnmoiely sRrsistingband or

mono-, bi- or tricyclic aromatic ring. The aryl group can be optionally
recepiititlifed as defined herein. Examples of aryl moieties include, but are
not limited to, optionally substituted phenyl,

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

compound or receptor site.

“Alkyl” means the monovalent linear or branched saturated hydrocarbon moiety,
consisting solely of carbon and hydrogen atoms, having from one to twelve carbon

atoms.



naphthyl, phenanthryl, fluorenyl, indenyl, pentalenyl, azulenyl,
oxydiphenyl, biphenyl, 10 methylenediphenyl, aminodipheny

I -~
wWOdipHEpEdIfidyl, diphenylsulfonyl, diphenylisoprop- ylidenyl, PCT/EP2005/002020
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20

25

30

benzodioxanyl, benzofuranyl, benzodioxydyl, benzopyranyl, benzoxazinyl,

benz- oxazinonyl, benzopiperadinyl, benzopiperazinyl, benzopyrrolidinyl,
Hanzenabrghatifiys torathiisheaiaxgbhen e, SHmpdeartxsHen i dpalid Examples
oA ; i . riyaliNes dhetepfoddl,” , isobutyl,
aph st b
seReratyly R P REAE b P Y (‘P‘F@Ef’i %%M‘é‘?étgﬁ é&etﬂefined herein;

e.g., phenylalkyls such as benzyl, phenylethyl, .
SARsthietopleeny ) I eae thyipend divalentry drecareoaadipib efsme v dngarbon

'5?&5%@8?'&%!&5593%&@étargaeﬁwaammmsmaﬁ'ffs{;cavlae@@é is alkenen atoms,
as defined here- 20 in and R" is cyargggfr nitrile. "%cloalkyl" meanséa butvlene
nBRA A RER L Dot o REARITE BrBRG B BRI 7 e
Heasd&nclaalkgediie optionally be substituted with one or more '
substituents, wherein each substituent is independently hydroxy, alkyl,

alkoxy, h inQ, allgttariReeiarroigley aminaoibtessdefined
oﬁ(msﬂ%gggﬁgﬁll?fi dicgt%g%}gg%ples of ZSCEyCIfaIkyWoiet?e e

ieside, apRpIeT oL HAELRAS e B BB ) AR By SRR RO ethoxy, iso-

?@me@yﬁ@ﬁmtyl, and the like, including partially unsaturated
erivatives thereof. "Cycloalkylalkyl" means a moiety of the formula

RR". where R ReARR tenfigiRales dpfinRAbPer@iRyl and R is alkyl-
-ﬁ%%’?%’g@" n@gg%ﬁ%g%lﬁalkyl rag'i%glﬁgsﬁ%lefined herein wherein ilﬁy’ Etlv!?‘/o r18 Ay

temeesrARfiotbheTstPat ERTIRIATE Hker AL iR USSRt pt example, 2-meth-
iBQ(?&RﬁQ srtsRiagiesbilom thetgiaumedivxgiatinl DI 2aRethefiRG)-Grohethoxy-

- O)?ERd‘i here ntiﬁ an i&heg%r_fr%m Q torz \ivith the under- standing that
{REPBEASH BitachsiaRt O the heteroalkyF radical is through a carbon atom,

WO 2005/095359 PCT/EP2005/002020 -7 wherein Ra is hydrogen, %(‘gd 1
Aidliylepehemyd)| meseny @ camighe e e mTRE AR MRTER. iy BrbRofs aliyl as
Qiberwdeagan, acyl, alkyl, cycloalkyl, or cycloalkylalkyl; and when n is 0O,

Rd is hydrogen, alkyl, cycloalkyl, or cycloalkylalkyl, and when nis 1 or 2,

RIS Al CYE e K LY BAUAR R AITINGe A7 ARIAER’ i -SO;- and R s allyl as
asl‘lkﬁ/a ino, or dia yfa Ino. Representa
defined herein.

"Alkylsulfonylatkyl means a moiety of the formula -R'-R"-R™ where R’ is alkyl, R" is -SO»-
and R"™ is alkyl as defined herein.

"Alkylamino means a moiety of the formula -NR-R' wherein R is hyrdogen or alkyland R’

is alkyl as defined herein.

"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



5 tive examples include, but are not limited to, 2-hydroxyethyl,
3-hydroxypropyl, 2-hydroxy- 1-hydroxymethylethyl, 2,3-d|hydro(%(¥}%;)02%xémmm

WO RU§ASMmethylethyl, 3-hydroxybutyl, 2,3- dihydroxybutyl, ¥
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2-hydroxy-I-methylpropyl, 2-aminoethyl, g-aminopropyl, 2-methylsulf-

onylethyl, aminosulfonylmethyl, aminosulfonylethyl, aminosulfonylpropyl,
IRethyaitinomsediarytnethdembihpthmindsidioatel gimethylaminoethyl, dimethyl-
methylami [fonylprap nd.the Jike. 10,"Hetgroaryl" means a
aﬁé%&?&ﬁ’ﬁ%%%ﬁgﬁé%ﬁaﬁlg ?8%@##9 %rﬁg?iaving at least one

"aromatic ring containing one, two, or three ring heteroatoms selected from
Rognerloxihanempi iy Romy g & WamiRe wdd daliisgtaadefined
Kee-pitacnnRlfoaini ol dot nhatereangicaditahwifbbe vla AN RIBMaaRietiagin R is alkyl
Th ,et%r%ar | rin(g be optionally sub- stituted as defined herein.

B ambﬁegor &tefoant moieties include, but are not limited to, 15

mpaﬂy substituted imidazolyl, oxazolyl, isoxazolyl, thiazolyl, bi
AT RENS BXBENOIEISNt A AR PAIRAAR PRI TICHER S 6Tt of 2 mono-, bi-
Srigpheryhrhramd sy amib aytigibupycsalbylopyiazdlylsuhsimityd, as defined herein.

uinolinyl, isoquinalinyl,.benzofuryl, benzpthiophenpyl, benzathio-
DR o BERUC RO, DS S Be DR AL RLRed phery,
harizbith ptierrzolylyb8neopplaindemd opanistsingo pauteridlo pryeHakamyl, biphenyl,
SRR HIAUN AP Bz ! iyh AhinalBIM, BPREHWEH WY, diphenylisoprop-
pteridinyl, carbazolyl, azepinyl, diazepinyl, acridinyl and the li |nclud|n% | benz-
ﬂaciﬁanlyywaﬂfg@ﬁ%h bratroizey Py RROR RN REgEREaEY ), benz
araivalidebe uddiphp enalinel seciptprehaingh dialy zopiar tbidinyliistituemorpholinyl,
flugyo, chlgro, bromaq, at iedo. .:\Haloalkvly me I ' T -
T SC TR aeag e R DR TUE B ARG ey arogen
alitid rlenivitaves drerBdemplary haloalkyls include -CH2CI, -CH2CF3,
-CH2CCI3, perfluoroalkyl (e.g., -CF3), and the like. "Haloalkoxy" means a
meieika thelftumutel GiskhasgibRuisdih elociisyigabiytyasme fidid]-R°R” where
erein. An gxemplary halgalkoxy is difluoromethoxy. iHeterocycl 005
st B R PR et AR e el ORI CAr Bl such o
Neriyl hred theshdndal A leirap heowl- fornetrylateteh enst shp like are examples of aryl-
anisierocyclyl” means a monovalent saturated moiety, consisting of one to

ree rings, incorporating one, two, or three or four heteroatoms (chosen

th

m nit ,_.oxygen or . sulfyr). The heter ring. may he @ptional :
gﬁﬁ%ﬁ? ee?slaeé%/f%se%rﬁ%lree AL Xgm%" o g?\w—%%%l%’ls /8 E%%‘ 154 IE%%%Lydeﬁned here
BGIRER2605/00202qitrile.

“Cycloalkyl” means a monovalent saturated carbocyclic moiety consisting of mono- or bi-
cyclic rings. Cycloalkyl can optionally be substituted with one or more substituents,
wherein each substituent is independently hydroxy, alkyl, alkoxy, halo, haloalkyl, amino,
monoalkylamino, or dialkylamino, unless otherwise specifically indicated. Examples of
cycloalkyl moieties include, but are not limited to, cyclopropyl, cyclobutyl, cyclopentyl,
cyclohexyl, cycloheptyl, and the like, including partially unsaturated derivatives thereof.

“Cycloalkylalkyl” means a moiety of the formula -R™-R”, where R’ is alkylene and R” is
cycloalkyl as defined herein.

"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?, “NRR®, and ~8(O),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,



WORAEZHIRARYI, imidazolinyl, imidazol- idinyl, pyridinyl, pyridazi
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of heterocyclyl moieties include, but are not limited to, optionally

substituted piperidinyl, piperazinyl, homopiperazinyl, azeplnﬁvﬁ) r |0({j)|5r;1 02020

pyrimidinyl, oxazolidinyl, isoxazolidinyl, mprpholinyl, thi- azolidinyl,
isothiazolidinyl, quinudidinyl, quinolinyl, isoquinolinyl, benzim; dazo /I, thia

SistiaziolRidinytdoegrrotiisz el yiydbesideool ladkyd rB “ are indepen-
% rﬁ%@ﬂﬁﬂtﬂr Rydrops e, tﬁﬁﬁ%@@ﬂfﬁn& c‘ﬁ'ﬂi’ﬁlﬁﬁﬂﬁ]ﬁﬂﬂ}{hd when n is 0, R®

orpholinylsulfoxide, thiamor ulfone, dlh drqu| oli
Ll BT ?}o% ARl By o erele-

HK@,'} hﬁ&ﬁ@@qﬂd&tﬂl@hm&ea@mﬂmeﬁmbﬁkﬂanmaoﬂdmmmgm FRigpresenta-
?hké/ I&g%la eg inc Pehabh?t%r r?é/lc %ﬂ%&j&}c ineq thﬂeﬁeﬁ ¥, yl 2-hydroxy-

eans a moiety ormula -OR wherein sheteroc cl)é@iis efi

hmmOmmmwyhké@hm@@m&W¢¥ﬁ@m?m} Féﬁvdgoxybut}’i 2,3
|kyjﬁ?@r@ﬁ}d-ﬁrﬂ§tﬁﬁﬁﬁ®ﬁ}'y Clyhasiririingheninoptbpyl, 2-methylsulf-

"H d alko an et ofth :OR.wher
AR R R BT R e A oS promd, gptemine-
mﬂfmfyhnlahﬂﬁﬂatbymmalfgmgldtb@emcﬁhﬂmmxmﬁulmglmﬂx%&ghe

as defined herein. "Hydroxyalkylaminoalkyl" means a moiety of the

f;;fi&léﬁ&%ﬁﬂhg@&gcﬂhﬁ @Mi@fl_ﬁ@]% ﬁﬁif&ali k%fﬁ/ﬂf(lgamgra&thylt lamthg at least
IS roxyalkyl as aerine erein roxya means an { -
S RATHEEB SOOI Or e S LS B S o 1, O, or S

ore pre era yone WO or

titeechysdrixy gngtmsnmbmdgﬂlihathhhesarder@aubbnmtb@éﬁﬂf(btfnéafr@omt of the

ore tha fi | o v sub.
not ?Imatég %%?%%yﬁgﬁmggr%pagﬁ%%g%g ﬁgﬁ%ﬁﬁﬁgﬁlgﬁﬁ%@% onally sul

Stiiydesassiebyed ﬂlgﬁ%@@m@ﬂﬁ hatoamathppidisyins Bﬂyﬁfﬁﬁm limited to,
% g Mtlﬁlfﬁéﬂfﬁﬁ&bﬁbﬂ gl ﬂmz@mﬂazolyl isothiazolyl, oxadiazolyl,

d thyl, 2 d t )
AR R o, e

Oﬂci&a&%dlmcpmdyﬂemw@bhwéummnelm derrelvry @é’«ﬁ%@@@éﬂﬂ benzothio-
3?%“ r?m MG SAleal 1r%@%M&ﬁe@&i@%@&ﬁ&wﬁh&ﬁy@quyo@%@ﬁomadl-

Re resentatlve examples include, but are not. limited t
@:p@l@[}d%;ngpyranyl indolyl, lsgmdolyl tgiazo { i

azolinyl, quinolizinyl, naphthyridinyl, pteridinyl, carbazolyl, azepinyl, diazepinyl, acridinyl

triazinyl, qumoxglmyl plinnyl quin-

and the like, including partially hydrogenated derivatives thereof.

The terms “halo”, “halogen” and "“halide”, which may be used interchangeably, refer to a

substituent fluoro, chloro, bromo, or iodo.

“Haloalkyl” means alkyl as defined herein in which one or more hydrogen has been re-
placed with same or different halogen. Exemplary haloalkyls include —CH,Cl, ~CH3CFs,
-CH,CCls, perfluoroalkyl (e.g., —CFs), and the like.

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

fined herein. An exemplary haloalkoxy is difluoromethoxy.

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

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

“Heterocyclyl” means a monovalent saturated moiety, consisting of one to three rings,
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



cyclohexyl, and the like. WO 2005/095359 PCT/EP2005/002020 -9
"Urea"or "ureido" means a group of the formula -NR'-C(0)-NR"R" wherein

WORRIEE R™ each independently is hydrogen or alkyl. "CarF4nhgtg2005/002020
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means a group of the formula -O-C(O)-NR'R" wherein R" and R" each in-
dependently is hydrogen or alkyl. 5 "Carboxy" means a group of the

J%ﬁg%‘ﬁgﬁﬂ%k% aféaug@nagﬂEi@'h@ﬂﬁa&gw@%mﬁbﬁ@mmmted piperidinyl,
-SO2-NR'R" wherein R', R" and R" each,.independentlvis . s dazol-
L
ighenypyritiendr oaridisinytjpyHimiingt, therelodinsiiisprazelidipyhporpholinyl, thi-
eyl s BY510 aheierasHeNbyhRB gk hisieptionaimidazolyl, thia-
SR A e s Dl
oSNl CERS I RS YRRy e oty
Hﬁi%ﬁﬁlkﬁﬁ,@d@yi%:ﬁhmoth[ﬂlffﬁi;rph@hnyhyhia}?y)@ﬂxo}i;aymdﬁma,ide, thiamor-
acyjaming, mong-alkylaming, di- hale- Yrolinyl, tetrahydro-
R R T R S LR A, S Kclny,tsahycro
(CRRIHEGDOR fwhide n is an integer from 0 to 5, R' and R" are
independently hydrogen 15 or alkyl, and R is hydrogen, alkyl, cycloalkyl, '
avclerliyiallyPhanos alisaylaliel formTR'RK CRaRbs(alkdranand R is

is an integer from 0.to 5, R and R" are independently hydrogen or alkyl,
BrlsRY ﬁ“ﬁ‘#@?&d%ﬁfgﬁ%ndently of each other, hydrogen, alkyl, cyclo-

alkyl, cycloalkylalkyl, phenyl or phenylalkyl). "Leaving group”.means th
Wﬁ%ﬁt@%%@%ﬂ%ﬂ%ﬂ@ﬁ%&@@ﬂﬁﬂﬁ B sty as defined

Qrganic chemistry, i.e., an atom or group displaceable under substitution
reaction conditions. Examples of leaving groups include, but are not

mited to, halggen, alkane- or_.arvl Yy : is alkviene and R is
T e A BBercin R e
oatploxylahas thiBmsddgretithalophosphinoyloxy, optionally substituted

benz- yloxy, isopropyloxy, acyloxy, and the like. 25 "Modulator" means a

malerBlg dhekinerasisaibieyatitic Tmidter@itioriscintiuBes bydrargallor as defined
limited to, agonist, antagonist, and the like, as defined herein. "Optional”

&Ptionally" means that the subsequently described event or
circumstance o
"Hydroxyalkylamino" means a moiety of the formula -NR-R' wherein R is hydrogen or

alkyl and R’ is hydroxyalkyl as defined herein.

"Hydroxyalkylaminoalkyl" means a moiety of the formula -R-NR'-R" wherein R is alkylene,
R' is hydrogen or alky], and R" is hydroxyalkyl as defined herein.

“Hydroxyalkyl” means an alkyl moiety as defined herein, substituted with one or more,
preferably one, two or three hydroxy groups, provided that the same carbon atom does not
carry more than one hydroxy group. Representative examples include, but are not limited
to, hydroxymethyl, 2-hydroxyethyl, 2-hydroxypropyl, 3-hydroxypropyl, 1-(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

“Hydroxycycloatkyl” means a cycloalkyl moiety as defined herein wherein one, two or
three hydrogen atoms in the cycloalkyl radical have been replaced with a hydroxy sab-
stituent. Representative examples include, but are not limited to, 2-, 3-, or 4-hydroxy-

cyclohexyl, and the like.
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SR ey

may but need not occur, and that the description includes instances where
the event or circumstance occurs and instances in which it does not. 30

WO'Bise#sesand "Disease state” means any disease, condition F&/Atiy/002020

disorder or indica- tion. WO 2905/09535% PCT/EP2005/002020 -10 "Inert
organic solvent” or "inert solvent” means the solvent is inert under the
+EQpgiLipng eladheneastionging destribadJnNBHOONIRIR ewitirgin R, R" and
including, e.g., benzene, t Iueneb a tPnitriIe, tetrahydrofuran,
RN eeghhisdsyrn i’(ﬁgfyé%?&%?orlfn% éthylene chloride or
dichloromethane, dichloroethane, diethyl ether ethﬂj acetate, a?{etor&eR" b in-
"Grethairets) metone sBoREH A6 fosmRRoCpFd AR D BopFopsHuf and & eachuin

&%S%RH@H%&Q{?&%MM, and the like. Unless specified to the

contrary, the solvents used in the reactions of the present invention are

Jnert solyents. "Pharmaceutically accepiabley MSANS that which is useful
ﬁ%ﬁ’éﬁgﬂrﬁegﬁﬁﬁaﬁ*ﬁ%ggﬁégg’composition&t%at is generally safe,

non-toxic, and neither biologically nor otherywis 40, desirableand oo ., 4
"iPielfrnamida’\mranasia &’&&b‘i’g %F%}rgﬁ%&@v%eﬁ?ﬁ‘&an%ﬁ SHIS N
ERIiealdesly B haanyeauicallylacceptable salts” of a compound means

salts that are pharmaceutically acceptable, as defined herein, and that

Rgssess fhe desired phanmacrlopialastiviboRiE "Rarsilearibotstoaryl” "cyclo-
?ﬁﬁoélﬁ%?i%%%%ﬁ%?’acid addition saltsl,%;‘d)rgled with inorganic acids such 1 which
el o Chrspro et hiRaH BRI h BRCHEAC & e A& yey
th%ﬁm%iﬁr%ﬁi&&tﬁﬂ&dﬁﬁdﬂgfendrefﬁlmd}mrkmogmics'awﬁsusumhrasfmbhtone or two
ARl Bl REIiroxyaliyl, halo,

) | d
glttayeigaacidygseotielawiy, W@P@xyﬁﬁpﬁm@,5@@}0—allgyija%ggg,ahcil—alkyiamino, halo-

%n?fi%%’féé e ﬁ%&@f_@éﬂ@g idc@%@a@%mlma@mm PReasichr phenylallyl), -
malonic acid, mandelic acid, methanesulfopic acig, mycanic aci
mgﬁmaigﬁg&@m%%ﬁa%p&ﬁggﬁ@%ig,tg igh I4Genc mge;éendgau}y hydrogen

aicylﬁ:namd,asuccml acid,
@Jkﬁﬂﬁa@ﬂﬂ pittydnegmfalipl, apidostipietyylacBitbokl pheuyies mesngialkyl), or
s pne an acidic - | arenhAaowRes iigihttent
rﬂ:@b %%%ﬁ%ne‘g ﬁ)ﬁ,nggo%q%ﬁ é&%ﬁﬁ%&g %% liagn aléxalinﬁ %arth ion o
biydroghmnaliylomdRCearR are, independently of each other, hydr

alkyl, cycloalkylalkyl, phenyl or phenylalkyl).

ogen, alkyl, cyclo-

“ eaving group” means the group with the meaning conventionally associated with it in
synthetic organic chemistry, i.e., an atom or group displaceable under substitution reaction
conditions. Examples of leaving groups include, but are not limited to, halogen, alkane- or
arylenesulfonyloxy, such as methanesulfonyloxy, ethanesulfonyloxy, thiomethyl, benzene-
sulfonyloxy, tosyloxy, and thienyloxy, dihalophosphinoyloxy, optionally substituted benz-
yloxy, isopropyloxy, acyloxy, and the like.

; : The int PRSI, W |
“Modulator” means a molecule that interacts with a target. The interactions inc:uae, but

are not limited to, agonist, antagonist, and the like, as defined herein.

“QOptional” or “optionally” means that the subsequently described event 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.



25 nates with an organic or inorganic base. Acceptable organic bases
include diethanolamine, ethanolamine, N-methylglucamine,

wOrethaptiEimine, tromethamine, and the like. Accept- able inoP§aid HHSEY2020
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include aluminum hydroxide, calcium hyfl(gomde potassium hydroxide,
sodium carbonate and sodium hydroxidé. The preferred pharmaceutically

QEESPE 12, aﬁléggﬁr&{f hesalis.fermedfiomasrticReid 19391&1‘).’@&?&'@1’!@ conditions of
acl uric acid, methanesulfonic acid, malg} c{ﬁﬁ@hos, |c acid,

mtmagtmdaeeméeée@%da AR TARR i Denzene; toluene,
@Weﬁaﬁ%ﬂlﬂubﬁmﬂdﬂﬁiﬁﬁﬂmﬁ&tﬁﬂﬁfﬂe hdsrtdorm, methylene chloride or
& %Cg(;eu gglly cﬁex%% 18,82 tg gs%%r, Il%ﬁrlxt %% g'%efc%ﬁ@smethyl ethyl ketone,

Siis polyr%or réin, of the_ same
ammadnm;mhasmh M@azobmgqh@qm@o@ob%%&m“ﬁh%ﬁéﬁﬂ&e like.
Pegr R tpkad %ﬂtra\f’)h‘ﬁ{b RAELE used interchargeabbfiieegifesent invention
efer to any compound which releases an active parent drug according to
P@Sﬁmﬁé‘ pakVRIE when such prodrug is administered to a mammalian
subject. Prodrugs of a compound of formula | are prepared by modifying
OPBapmmestalitioreptanel ptey T Brasrwhicinis sopfis iHdRRsRAB IS RN ARiiatgceutical

%cl')lxcrb pnat i H@ﬂi{w‘%@f&oﬁéﬁ) B bsderuadrBivipialielaasetikevise un-
ent compound. rodru%ﬂ(’lnclude co nds of formula | \ﬂheﬁ]em a

R e e R S

tQahy.0eep that may be cleaved in vivo to regenerate the free hydroxyl,
amino, or sulfhydryl group, respectively. Examples of prodrugs include,

Ry are 8o ﬁEA‘i arc%e f)%%:ﬁ@s@ ofSCEIAL ?oﬁﬁﬁ@&i@aﬁﬁl@tﬁﬂ’&@é}iﬁarmacewmaﬁy

polt Ve;,a;af i e e D B SIS Yerviey of the
é@ﬁ%xﬂpwkﬁmli%cbaﬂmnsmﬂ& bases and enaminones of ammo

AT SRy s SRS Rt SRR I ST AEUENE Bkobromic

groups’in co%poun ormu and the like, see d
BuitjegHarid, é@dsrgﬁmﬁﬁ;b@hggghmcgag@gg@@?eh v S pL '@%o‘?@th organic acids

t%x?c%sgs @Ml&1@%&%egﬁﬁ@ﬁ3¥@xﬁrgﬂﬁz@5 &fﬁiﬁﬁﬁ?@lﬁ]ﬁ@iﬂ@aﬁtﬁaﬁmc acid,

e group which selectlvely b| reactlve | in amultlf 0 o eiveolic
F\cﬂjl E H‘g %}éﬁ' B%l rlilé: Il(l)Cu sef (fl gare}@lca acid, glycoll

'cmaﬂﬁsrmﬁw@maddeae;ml;ﬁmmﬂmmalfmgmdemmg@m acid, malic
acid, malonic acid, mandelic acid, methanesulfonic acid, muconic acid, 2- naphthalene-
sulfonic acid, propionic acid, salicylic acid, succinic acid, tartaric acid, p—toluenesulfonic
acid, trimethylacetic acid, and the like; or

salts formed when an acidic proton present in the parent compound either is replaced by a
metal jon, e.g., an alkali metal ion, an alkaline earth ion, or an aluminum ion; or coordi-
nates with an organic or inorganic base. Acceptable organic bases include diethanolamine,
ethanolamine, N-methylglucamine, triethanolamine, tromethamine, and the like. Accept-
able inorganic bases include aluminum hydroxide, calcium hydroxide, potassium

hydroxide, sodium carbonate and sodium hydroxide.

The preferred pharmaceutically acceptable 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.

Tt 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.



ciated with it in synthetic chemistry. Certain processes of this invention
rely upon the 20 protective groups to block reactive nitrogen and/or

WORYGYEEMS present in the reactants. For example, the terrB§T/EP2005/602020
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"amino-protecting group™” and "nitrogen prﬁtgcting group" are used
interchangeably herein and refer to those organic groups intended to

PIRIESHIRSRITAAS gipmReaingt Undesiahip Feacionsasingsbliiatiein, refer to
procedures. Exemplary nitrogen protecting groups in Jud? tgut are Rot - when
AR B Or AR BT SR ER FA S SRATIY E%IE%%zylf%é)ﬁj?rbe%%y?o%f%?%on§/
(aarhsbehngdad SRR credrtothoxybendidoxsydaeboriogrugs of a compound of
ROREL P YeRanY, IIRKKGABPMbB RcdiBRA Li8di@) FRlent in the com-

art w ow how t0 chose a grou fo@he easeé of removal

andrid o BB tinsHAR R HE B WRA FEAaBI MEbRRGsRVHdaAL o to release
alveptaddiiapsdRameibatpemiainditbenptsiskioofdtimaturiontstein3thydroxy,

chiometric aounts of solvent. Some ¢ unds, hav.
s L
ferqliageal sohvateto Fgersolietite awledrites orpane for it s srhgranaper espectively.
‘ﬁ%‘ae?r{ s éﬁ%%’#rl%g o 1BESOVALR formed ds, aRaleabolaaatlytiainge, and

m e

are e ombination of one or mc_)re?glo ecyles of wat ith

!
0Pt @SRRI SIDUILES b DY TR T BRsathar YL Y Badrony func-
'ﬂgQa} gishlwm éﬁ/@aaﬁag/mmglamemmm derévativeofe g Patety WD Mannich
2005/095359 PCT/EP2005/002020 -12 "Sybiect" s d
L
incbictingrstft kubttieritatialdchydn ArrcemehEraups pRITRRROS0ER o Fefle L and the

Fffl‘{%rz?eeﬁ%[}i’d%%fd?ﬁs&@%ma&ﬁygwg@@,fm@amﬂi Mol Both@sford (1985), and
ca

e, horses, Sheep, goats, and swine; domestic animals such as
rﬁlﬁﬂiﬂ?},-dogs, and cats; laboratory animals in 5 cluding rodents, such as
rats, mice, and guinea pigs; and the like. Examples of non-mam- mals
ifEhotiect bret grrerpdolkirfjtedeside gouai dnprnitikbe Trevtrhich asjecivelgdlocks one

r,]r%%c 9 ns(i){ee_ ) %%“?H LAY SR pdRRe RIS MhiRC KRR Feaetiod can be carried
'uropaﬁ1y_ used interchangeably W|Jfl)h "symptoms oéthe urinar tract',é. I )
rebsdaridvehtAbIBGI e ERBRYSHI RS GTHER TGt %Hfﬁ%‘?é‘égo‘)r/"“"e“ APty asso

urinar

tragtedQelisaresprintidehauisare r@&ﬁnﬂi@ddoeskms@ﬁﬂnisﬁne@mépngn{y upon the

%ﬁ%%gfygép@#ég%h #}éggcge%ﬁ{‘{%?éa‘%%%?g%ﬁg{ %ﬁ%@%@p%@ﬁ{ in the reictants.
For example, the terms “amino-protecting group” and “nitrogen protecting group- are
used interchangeably herein and refer to those organic groups intended to protect the
nitrogen atom against undesirable reactions during synthetic procedures. Exemplary
nitrogen protecting groups include, but are not limited to, trifluoroacetyl, acetamido,
benzyl (Bn), benzyloxycarbony! (carbobenzyloxy, CBZ), p-methoxybenzyloxycarbonyl, p-
nitrobenzyloxycarbonyl, tert-butoxycarbonyl (BOC), and the like. The artisan in the art
will know how to chose a group for the ease of removal and for the ablity to withstand the

following reactions.

“§ulyvates” means solvent additions forms that contain either stoichiometric or non stoi-
chiometric amounts of solvent. Some compounds have a tendency to trap a fixed molar
ratio of solvent molecules in the crystalline solid state, thus forming a solvate. 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 F,0, such com-

bination being able to form one or more hydrate.
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urinary urgency, overactive bladder, pelvic hypersensitivity, urge
incontinence, urethritis, prostatodynia, cystitis, idiophatic bladder

wohypemmansitivity, and the like. "Disease states associated with €HeETRpR02020

tract” or "urinary tract disease states" orsuro- 15 pathy” used
interchangeably with "symptoms of the urinary tract” mean the pathologic
«GHBNYPS N IRe HERRRMIL A mirdysiunstion Mfstinaty hiaddengmesather of the
muscle or its in- neryation causjng. disordered urinary storage o volding. 1 as chim-
ﬂ%?ﬁi‘é‘r‘i‘élﬁslstﬁ’éqﬂﬁﬁ’&’ Wa%?ﬁhlgﬁ%sef dﬁetugrlgnﬁbf?ﬁmitecl to, 8(\2/Jieractive

shlasidentalsatenapes asddetruiser peosaftivitynimekictish s Gatibh horRs sheep:
nsficlany»anibBelvc hunerssst et upsReHuc higdiast Bory animals in-
B¥&IS0r hyperactivity” includes, but is not limited.t the c%&m €Ses of non-marm-
chydipgoipderislisutffbioliss a@&wp%@ﬁ%@?giﬁtersd fattile

£2RaGIGde; sentinenttnttielutiibRdhreshti lims e gladtabiect” does not de-
contractions, sphincteric spasticity, detrusor hyperreflexia (neurogenic
f&%ﬂ@ﬁ{%@ﬁﬂ%&ﬁ%&%ﬁ%inty, and the like. "Outlet obstruction” includes,

but is not limited to, benign prostatic hypertrophy %B

PH), 25.urethral
SistoderdicbhecAnB s 2-uP oW PRISEY d W'ﬁcih?ﬁ%%gg"b‘ﬁﬁa Gymptoms of the

ﬁﬁgﬁ?ﬁ}ﬁaéﬁ” %EH@%@%&?@B@&E&#@§ iDtletinsurifi dmﬁxézqg&égfbuinary tract
IS not limjted to, urethra ermahility, intr r iG troph:
GHRBAFTR B En £ SR DR SeE Mg g g g p e ahlrtrophy
(BPnEysprsitititg, ihuseshiparicfruidmitdet ebyuIROBai S SRR r)n"cmr_‘a’
YR S5 PUOSRISEH RIS SR i o, urethits,
overactv _nfa er,and the like, WO 20 /0953;59 PCT{F@%Q}%/OOZOZO
prastteshrpa BeHI-dAepE SRR E RIS N8R 678 Compound

that, when admini- stered to a subject for treating a disease state, is .«
spificienbtaaftastsacid withtthenirfoahisacis easarinary, trard disease states™ or “uro-
therapeu gl RE Wil YA stene Being-prrike eaean pheipdthologic
H%?elgsél %ﬁ%&%ﬁ%&@gﬁ& syevg}ity or the disga%%treated ﬂtlhe a9e. v its in-
chngstniiyhs WARMY SRECSIBRERRIR A OB RIATCST ABAIStration,
theJudgmentafdaesatipndinginantionlge vetavidany. SrogtonsrohH vesry tract
factors. The terms ‘those defined abhova' those daiingd et w?lgé} ctivity),
Féfé%‘?g Btﬁﬁ‘fé?‘f)é‘l}@ lltﬁ%g?pg‘rrg &s V§ re (g?gﬁ(@ gt)ck)?e broad _definitior]|r 0 thea

il ebas wetibasoptifemesfimeney, and pelvic hypersensitivity.

«Overactive bladder” or “detrusor hyperactivity” includes, but is not limited to, the
changes symptomatically manifested as urgency, frequency, altered bladder capacity, in-
continence, micturition threshold, unstable bladder contractions, sphincteric spasticity,

detrusor hyperreflexia (neurogenic bladder), detrusor instability, and the like.

«Outlet obstruction” includes, but is not limited to, benign prostatic hypertrophy (BPH),
arethral stricture disease, tumors, low flow rates, difficulty in initiating urination, urgency,

suprapubic pain, and the like.

“Outlet insufficiency” indludes, but is not limited to, urethral hypermobility, intrinsic

sphincteric deficiency, mixed incontinence, stress incontinence, and the like.

“Pelvic Hypersensitivity” includes, but is not limited to, pelvic pain, interstitial (cell) cysti-
tis, prostatodynia, prostatitis, vulvadynia, urethritis, orchidalgia, overactive bladder, and
the like.
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preferred and most preferred definitions, if any. 10 "Treating" or
"treatment” of a disease state includes: (i) preventing the disease state

WO 808aRSIT the clinical symptoms of the disease state not to (5&/@?&8%032020

subject that may be exposed to or predisgased to the disease state, but

does not yet experience or display symptoms of the disease state. (ii)

T‘Ht yp,rt egtmrdbieeﬁeesaeieum” aEasingaine devefapmeyoohththaisehee admini-
e srmlane, o) leng e ERase S Rul fent for the

or per anen reg ression e disease state or its

dmmwmwmerhmmgm&mge aragRECHG ARHITRERG Rt com-

réﬁﬁ({elr?tgss Eg %%g?%pmggg E?&%gnﬂ%gwladg%@&WBﬁM@do gheage and relative
late conaiton r 20
edirbrispRiRict i SHSE R %abpé[a%%ﬁ{%%%‘ih rtezcatl Icatelcr?mloittendlng

rﬂé@iﬂd@ﬁ&&@ﬂﬁﬂk@qmﬁaﬁdﬁmmﬁ@eﬂmdmduct may not necessarily
result directly from the combination of two reagents which were initially

Added e e g-naae0e” Qﬁl@"%é@@éﬂ}?&l dasiwhicheara:feromligaed variable

|n the mixture whrch uItlmateI 31‘%3 3 oth atlon fthel

{
inperpPIHEsRYSTPE %ﬁﬁl ROl Gfrsed%llr(lgt rlleEd ToTe

ﬁ@kﬂ?ﬁimmp&m&ﬂﬁmwﬂ\ﬂfmo a Beilstein Institute
computerized system for the generation of IUPAC systematic nomen-
Versmnggg?ﬂﬂ%é{rﬁﬁfrﬁ%scﬁpgfy@stﬂ%m@ .prepared using ISIS(r)

A
et e et e R R R B g oo

8 rogen atom.
R A patanisrrdhublicstibasigesidirdd qreddigrestty p’mvd@e@hﬁfeﬂr*eﬁq, iyt does

reference in their entir In ce tain la (1), R5 and
B ELRPESTEh O I0 DRRes §€¢7%p%*§09é?§§§8§8“ S conan
@inhodbiterg shef disaaelatty, RQ:rSYFﬁRﬂ%@gFF el pprmeBh A dhf RS pate or ifs

; l#asﬁ)r }35 II-I2 or -O-. Preferably Xis O. In certain embodiments of
ormu

a‘(l), D is absent. |
e e I e O e SRR M et of e

dzsease state or its clinical symptoms.

o«

The terms “treating”, “contacting” and “reacting” when referring to a chemical reaction

means adding or mixing two or more reagents under appropriate conditions to produce

' the indicated and/or the desired product. It should be appreciated that the reaction which

produces the indicated and/or the desired product may not necessarily result directly from
the combination of two reagents which were initially added, i.e., there may be one or more
intermediates which are produced in the mixture which ultimately leads to the formation

of the indicated and/or the desired product.

In general, the nomenclature used in this Application is based on AUTONOM ™ v.4.0, 2
Beilstein Institute computerized system for the generation of [UPAC systematic nomen-
clature. Chemnical structures shown herein were prepared using 1818 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.



5 ethyl, cyclopropyl, isopropenyl or isopropyl. More preferably R1 is
ispropyl. In certain embodiments formula (1), one of R7 and Rs is

worndsagersvand the other is: alkyl, cycloalkyl; cycloalkylalkyl; R&IBERA?S/002020
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hydroxyalky; alkoxyalkyl; alkylsulfonylalikul;_acetyl; alkylsulfonyl; aryl;
aralkyl; arylsulfonyl; heteroaryl; heteroarylalkyl; heteroarylsulfonyl;

heterosyeylbeahaiarosyehrialkyl 11 Riwdertaiveembodiments of formula

(1), one of R7 and Rs is hydrogen and the other is alkyl, hydroxyalkyl or

frioauen-da hSRdmaN O] R Lo 60 NRdablp xasan

Iments form Y is -NRdRe and one of Rd and Re is hydrogen,
and the other is: alkyl, cycloalkyl; cyclpalkylalkyl; haloalkyl; hydroxyalky;
@W%&ﬁﬁ‘?gmfgﬁlﬂ%ﬁﬁ} B ﬁf’;agl%ﬁ%ulfonyl; aryl; aralkyl;
arylsulfonyl; heteroaryl; heteroarylalkyl; heteroarylsulfonyl; heterocyclyl; -
o hetaincyolydeioptnis obfeamudniBodiniclleybrAseRk |<ar(¢y,d?f?iﬂ<31h eleiably, R is

Etg}%lg%g{ﬁgg?ﬁ%aﬁl Mol G08HRBBYINEL SHagk ifcallsyy; RYdstopralil or

tain embodiments of formula (1), R3 and R4 each
independently is.halo, alkoxy, halo- 20 alkox | @Ml Inceld@her is: alkyl,
éﬁ#ﬂféﬁméfﬁ?g% LT Ofﬂl,allggi ﬂ%?o?%#k?gﬁzggﬁﬁ% or h é:i]ifxy. ) kqu
ByetiertiqblyRBidloleliadxiralalnb, hydenrsbmdkopraferipaonyallyl; acetyls
tho certai odi- fNaRSE Bt la sanhildteotivasisslfonyl;
%@rﬁg@ gb%&g irsaxﬁgllgpalkoxy, alﬁlsulfonyl or heteroaryl. 25 Preferably
Retésareths)sf Ofi ulfonyl or heteroaryl. More preferably R4 is

methoxy, bromo, chloro or iodo. In specific e;nbodirpg—:‘nts R4 may be ther i )
Metepuyn eitt dinoitsioffbodiai@lsdRa oh Ry e doRioisiRvdapggR and the other is alkyl,

mbodimenis fﬁ (N, R7, R8, Rd and Re are hydrogen. WO
%&%@g@%’w@w@ 005/002020 -15 In certain embodiments of
formula (1), R4 is heteroaryl. The hetero aybe, in certain
émswm@ﬁl%‘?‘ié‘f?a%ﬁlﬂ? %ﬁ@él@’gg%{%ﬁidazolyl, thiazolyl,
thiophenyl, triazolyl, furanyl, isoxazolyl, oxadiazolyl, benzgthi néi, en. and
yrichrginomlyodipicaofermwiefiballys IR RethdAYe oLy BE TR B AExee
PYEZAl M ArpethupigEolf b R aARIhMlloalkyl; hydroxyalky; alkoxyalkyl;
alkylsulfonylalky}; acetyl; alkylsulfonyl; aryl; aralkyl; arylsulfonyl; heteroaryl;
hetercarylalkyl; heteroarylsulfonyl; heterocyclyl; or heterocyclylalkyl.

In certain embodiments of formula (I), Y 18 _NRR¢ and one of R® and R® is hydrogen and
the other is alkyl, hydroxyalkyl or haloalkyl.

In certain embodiments of formula (1), R? and R* each independently is halo, alkoxy, halo-

alkoxy or alkylsulfonyl.

In certain embodiments of formula (I}, R? is halo, alkoxy, haloalkoxy or hydroxy. Prefer-
ably R® is methoxy, fluoro, or chloro. More preferably R? is methoxy. In certain embodi-

ments R is hydroxy.

In certain embodiments of formula (I}, R* is halo, alkoxy, alkylsulfonyl or heteroaryl.
4 -
Preferably R* is methoxy, iodo, methanesulfonyl or heteroaryl. More preferably R 1s

methoxy, bromo, chloro or jodo. 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.



wWOo2mEHiythiazol-4-yl, furan-2-yl, 3,5-dimethyl-pyrazol-1-yl,
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5 oxazol-5-_y|, imidazol-2-yl, thiaqu-?-yl, thiazol-_4-y|, thiophen-3-yl,
5-chloro-thiophen-2- yl, 1-methyl-imidazol-2-yl, imidazol-I-yl, %%%%3%':{930_%02020
4,5-dihydrooxazol-2-yl, isoxazol-5-yl, [1,254]-oxadiazol-3-yl,
benzol[b]thiophen-3-yl, oxazol-4-yl, furan-3-yl, 4-methyl-thiophen-2-yl, .
Tihirzahbehbidtrazelslefifdind M tiazRl-E et emethy it dwsemayl may be, in certain
1-methyl-pyrazol-4+1yi, 2-thi 10 imidazal-1 1y I;ig«.ﬁ]a'gél)%’hl,'il,
ngod#]r#é ﬁ%i%%/lﬁ%ﬁﬂﬁlﬁr%%e %é%égegr_n 6§ilr1n§gn%gmot fo mulﬁl(l) bj%, eng ngam i
ﬁggemépwmplﬂecawﬁﬁ@%hwmp&?@ﬂﬂa aff BT U
&Jﬁﬂ@@?&@%ﬂ%ﬁa@nsﬁ t@ﬁﬁ@tﬁlﬂwﬁ,ﬂwm ﬁﬂs/pﬁe@eﬁwtpyhgmiemclmazolﬂ—ﬁ,
selected from 0, S an n sych e [ 3 apd R ) o
RO B STEEh Ed AR ) Yool b TermEray, huphes-2
dlrarmatibybitnidaeok3 yitrogshazob Laybyyoingh-aliveadhibdreacirimafitan-2-vh
X,Vét-'aﬂﬁ&f%i 08081151, A PHRZLGhINaZ9) a2 divs-membaneekadiazol-3-y1,

il
aromatic With’one nitrogen and one oxygen, I.e., an ox-.azole oy isoxazole .
oAU OR3-S EF G BIOD B b Digpor-S o
thiazeleloflisothigealesing:ya fiveedeyhtidedlaforh dticnsitylopgrazcjden, 2-thiolyl-

RS TI T SLr erEa Lo ot (), R2 and K3

together with the atoms to which they jare atiached may.form a five or _ . .

o one e o0 GPFETARY Ik B0 e8NS WAL ERTORRG o which they

%%@f]%é@ﬁb@fo%@ﬁcﬁ% &R shamEsiehedmbnriiae oistiR8 dlydriRUrdes one or two

ogether with.the atoms hic are aftache Rived r? h
ot B R e AL e

aithrthticwitts tvo idotey, areataghadmsoiozstnidaeoRaRp e omatic with one

%?HB%%E%%V%WP&MHQE%% RHEQARRRANG ARG IREWIB WS nid o Aizelea pyrazol or
or isoxazole r Iﬁ; a five membered a,rom%tlc with one nltarog%rrlleagd one. . .nox-
swiRazalaing 3iiTEe SreBPrEstRIOBIALMENA DS PERISE &0 Tomatiewitn = 2 ©
QRSO BERazcle rinfyrariie ingmberdivemetibeiddaro mittig widndmae sulfur, Le., a
sulfur, i.e.,.a thiophenyl ring. In on s ' Wa (). furanyl ring;
B R B g oo ing
alkefiye oy esranammaravithiRBRy UHilo 1-Sika SHOBPHELITEN| selected
from tetrazolyl, pyrazolyl, oxazolyl, imidazolyl, thiazolyl, thiophenyl,

tripgaiin BanbbdinisaxeadivkmuholRy o) kb B2 atigiebkemithopddisyhareiwhich they
%%Eaé%g%% n§b§ & %r%&%@%eyg&) r%Qé) %Q%?ﬁﬁ%aﬂy includes one or two

heteroatoms selected from O, $ and N. In many such embodiments RPandR* together

with the atoms to which they are attached may form: a five membered aromatic with one

re specifically,

nitrogen, i.. a pyrrol ring; a five membered aromatic with two nitrogens, i..e., a pyrazol or
imidazol ring; a five membered aromatic with one nitrogen and one oxygen, i.e., an 0X-

azole or isoxazole ring; a five membered aromatic with one nitrogen and one sulfur, i.e., a
thiazole or isothiazole ring; a five membered aromatic with one oxygen, i.¢., 8 furanyl ring;

or a five membered aromatic with one sulfur, i.e., a thiophenyl ring.

In one preferred embodiment of formula (I), X is -O-, R’ is alkyl, alkenyl, cycloalkyl, or
halo, R” is hydrogen, R? is alkoxy, hydroxy or halo, R* is alkoxy, halo, alkenyl, or heteroaryl
selected from tetrazolyl, pyrazolyl, oxazolyl, imidazolyl, thiazolyl, thiophenyl, triazolyl,
furanyl, isoxazolyl, oxadiazolyl, benzothiophenyl, pyridinyl and pyrrolyl, and R® and R are
hydrogen.
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WOREMEHOKXY, halo, or alkenyl, and R5 and R6 are hydrogen.PlﬂTd

-16 In another preferred embodiment of formula (1), X is -0-, R" is alkyl,
alkenyl, cycloalkyl, or halo, R2 is hydrogen, R3 is alkoxy, hydroxr\ﬁ or halo

B%H@oomzo
preferred embodiment of formula (1), X ig-0-, R" is alkyl, alkenyl,
cycloalkyl, or 5 halo, R2 is hydrogen, R3 is alkoxy, hygroxy or halo, R4 is
hbhgh%rﬁlllae;;y sqlspiacipauteazeormuazolyk ixaolR inlitakeljenyl, cycloalkyl, or
thiazalyl, thi phengé,stri olyl, furanyl, isoxazolyk, .0xadi- azolyl, oy alkenyl, and R’
hb’é’m?bt}ﬁéﬁ'ﬁ% R rigi%@ﬁogxé%%% I(,)Igﬁn%ch'kar]id RGBgZ?e hydrogen. n
anagthergheteogeh.embodiment of formula (1), X is -0-, R1 is alkyl, alkenyl,

cycloalkyl, or halo, R2 is hydrogen, R3 is alkoxy, hydroxy or halo, R4 is
12'kenh haiReRralkento Bmanc R Adiarg hytiogen RusatiyR glkreyl, cydoalkyl, or

d d Ra and Rb js hyd t ise ctrazolvl,
%ﬁ%%%ﬁ%ﬁ%e}gj I‘fa%%?ﬁffl h%c{g%%ﬁrrogﬁg 3046 QNeHIS1BAAPE8H tetrazoly!

er preferred embodiment of

Porauipl( Dt dbylimiRtamobikyhiatickyly thispheaily trigrol BesYis isoxazolyl, oxadi-

%ﬁfﬁ@gﬁﬁ%ﬁﬁggy : ggﬁﬂ‘iﬂ’ﬂé&& halaoR inhetesnan seldgdodgeom

olyl, pyra zolyl, imidazolyl, thiazolyl, thiophenyl, triazolyl,

furanyl, isoxazolyl, oxadi 15 azolyl, benzothiogheny, pyridimiaae B¥T Ay oalkyl,
IR R RO N T S aEr 400 S o Rt A !
fislay g eny dngdhaRotisellisyy ipdgeny atiladeti alkgardiglangn slkenyl, R an
halpalkyl. In gnotherpr IS Sf teunaR° @ hidsognand the other is
@Elﬁf%%g?sn 12%’0;}%8%? éfge-ﬁﬁgo niI%% clopropyl or iodo, R%giis hydrogen,
R&E@ROM%MM@ qgnéYioxy or 20 halo, and R5 and R6 are
hydrogen. In another preferred embodiment of formula (1), X is -0- or 1
s kot IR iprieprabyininak mroperffroyelo fibpyiotGods, IRaR gy cloaliyl, or
R3 is alkoxy..hydroxysqr |- 3 RONALo  RIQs FevetbiyREcRRed from tetrazolyl,
B eﬁ,ﬁé‘}rgﬁ?fl}% ésré\ﬁgqggéé% and oneoof Raf and Rb is hydro e 10l oxadi-
pmmwbmmz@ﬁym@@ﬁbiRbi?%ﬂ}d}o%almf&}ﬂ&ﬁ?ﬁ% I %‘}#’a‘ﬁ% her o
ggg,{ﬁr;gzgﬁ%gggmm%ﬁamw&ﬁ& ﬁd@},@s@um R hyibogopf omd R are
1000, Is hydroge Is.rpetho roxy..C qg;&qj &{9 Récetyl,
hﬁ’l‘i’i‘é’(ﬁﬁ&ﬁnétﬂﬁfz&?&oméf g? fSElg%?%éﬁh?én elglg{ grrgs’ hydrogen.%lgh <
andieyaiglestddipalbpdiment of formula (1), Xis -0- or -CH2-, R is

isopropyl or iodo, R2 is hydrogen, R3 is methoxy, hydroxy, chloro, bromo )

% igg&h%r‘lﬂm@%mﬁlﬁm%ent of formula {1}, X is -O- or -CHz-, R' is isopropyl, iso-

4.
propenyl, cyclopropyl or iodo, R is hydrogen, R? is alkoxy, hydroxy or halo, R is alkoxy or
halo, and R’ and R® are hydrogen.

In another preferred embodiment of formula (1), X is -O- or —-CHz-, R! is isopropyl, iso-
propenyl, cyclopropyl or iodo, R? is hydrogen, R’ is alkoxy, hydroxy or halo, R* is alkoxy or
halo, R® and R® are hydrogen, R’ and R® are hydrogen, and one of R and RP is hydrogen
and the other is hydrogen, alkyl, hydroxyalkyl or haloalkyl.

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

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

In another preferred embodiment of formula (D), X is -O- or -CHz-, R' is isopropyl or
iodo, 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.
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30 bromo or iodo, R5 and R6 are hydrogen, R7 and R8 are hydrogen, and
one of Ra and Rb is hydrogen and the other is hydrogen, alkyl,
W%yl or haloalkyl. WO 2005/095359 PCT/EP2005/00263¢(FE14A302020
another preferred embodiment of formulgy(l), Xis -0- or -CH2-, R1 is
isopropyl, R2 is hydrogen, R3 is methoxy, hydroxy, chloro, bromo or iodo, s
IR4risthethektreblarbobiormn of fiatelan@)RE an@RE a@thydRogesopropyl, R” is
another preferred embodiment of formu I5.-0)- g8 - o
By mr%eﬁ}yﬁ{Rlé me Vg%(éié?%%{%?ﬂg?o%llgrmd &'hd, g iGHén By Shloro, bromo or

op S Is methoxy, hydroxy, chloro, bromo or

ijetio aRd i etiddky ariBRe0 g Mo or iodo, RS and R6 are hydrogen, R’
and R8 are hydrogen, and one of Re and Rb is hydrogen and the other is X
TRyaregenpalfarkclyshbnyatientast fatoadity|([ThE eorOpourdhf tRe inseptiopyl, R is
in jnan bodimentsmayhe of the formula (ll). . D) tA;
S R A T SRS bromo or
indpaRdlad Baete inpibpgand 8%@%%9&@&9&@%%%%#1%% Rafs hydrogen
AR &tﬂ@%ﬂﬁ%@%‘&e}m@m{%ﬂ@@ﬁwﬁﬁmﬁhydroxyalkyl;
alkoxyalkyl; hydroxyalkoxy; alkynyl- 15 alkoxy; alkylsulfonyl; arylsulfonyl;

ano; aryl; hetergaryl: heterocyclyl; heterocyclyl zar ;
R R s i A A U formula €D
phenoxy; -(CH2)m-(Z)n (CO)-Rf or -(CH2)m-(Z)n-SO2-(NRg)n- Rf where
m and n each independenfly is 0 or INR iR°O or NRg, Rf is hydrogen,

7,
alkyl, hydroxy, alkoxy, amipg roxyalkyl or alkoxyalkyl, and each Rg is
independently hydrogen yI; or{R3 2y and R4 may together form an (1D
alkylene dioxy; or R3 aad~R441ogeth tageatoms to which they are

attached may form a five or!gix-membered ring that optionally in- cludes
one or two heteroatoms sef¥cted from O, S and N; one of Rrand R8 is
Ih%dro en, and the other is: hydrogen; alkyl; cycloalkyl; cycloalkylalkyl;
afdal yl; haloalkoxy; hydroxyalky; alkoxyalkyl; acetyl; alkylsulfonyl;
Hlkylisetfollds 28 afkyl; aminocarbonyloxyalkyl; hydroxycarbonylalkyl;
Rydrpgplivdaemsarbamndatiylbeeissatedyiiodsidieny!; heteroaryl;
Egg%rg %Wéglﬁﬂﬁgggggggﬁﬁlj? Psl:fﬁ?félfohg%}% rﬁ%?;l)glkenyl; amino; halo; amido; haloalkyl;
alkoxy; hydroxy; haloalkoxy; nitro; hydroxyalkyl; alkoxyalkyl; hydroxyalkoxy; alkynyl-
alkoxy; alkylsulfonyl; arylsulfonyl; cyano; aryl; heteroaryl; heterocyclyl; heterocyclyl-
alkoxy; aryloxy; heteroaryloxy; aratkyloxy; heteroaralkyloxy; optionally substituted
phenoxy; (CH,)p=(2)s~(CO)-R o1 —(CHz)m-(Z),,nSOg—(NRg)ﬂ—Rf where m and n each
independently is 0 or 1, Z is O or NR&, R’ is hydrogen, alkyl, hydroxy, alkoxy, amino,
hydroxyalkyl or alkoxyalkyl, and each R® is independently hydrogen or alkyl; or R?

and R* 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; cycloalkylatkyl;
haloalkyl; haloalkoxy; hydroxyalkys; alkoxyalkyl; acetyl; alkylsulfonyl; alkylsulfonyl-
alkyl; aminocarbonyloxyalkyl; hydroxycarbonylalkyl; hydroxyalkyloxycarbonylalkyl;
aryl; aralkyl; arylsulfonyl; heteroaryl; heteroarylalkyl; heteroarylsulfonyl; heterocyclyl;
or heterocyclylalkyl; and

one of RY and R¢is hydrogen, and the other is: hydrogen; alkyl; cycloalkyl; cycloalkylalkyl;
haloalkyl; haloalkoxy; hydroxyalky; alkoxyalkyl; acetyl; alkylsulfonyl; alkylsulfonyl-
alkyl; aminocarbonyloxyalkyl; hydroxycarbonylalkyl; hydroxyatkyloxycarbonylalkyl;



or heterocyclylalkyl; and one of Rd and Reis hydrogen, and the other is:
hydrogen; alkyl; cycloalkyl; cycloalkylalkyl; haloalkyl; haloalkoxy;

whyahrossstey; alkoxyalkyl; acetyl; alkylsulfonyl; alkylsulfonyl- 3@GKEF2065/002020

10

15

20

25

30

aminocarbonyloxyalkyl; hydro)cycarbonyladkyl;
hydroxyalkyloxycarbonylalkyl; WO 2005/095359 PCT/EP2005/002020
-18 anyk. arplig a&ﬁ%ﬁlﬁﬁﬁ%ﬂ hetereatl Hketeseaiiriiylicteroarylsulfonyl; heterocyclyl;

heteroarylsulfon}% eterocyclyl; or heterocyclylalkyl In certain
embBBRRETRBFIRR a (I1), R'is alkyl, alkenyl or cycloalkyl. Preferably,

R'is ethyl, cyclopropyl, isopropenyl or |sopropyl More preferably R’ is 1.
Isprepsyin s imbostimirntnobimelatd o ira iyl alkewH R srrdorlsyl Preferably, R is

SQ}?R{ 187 Ikikrvginatataikyl; Rakpatipl.
Qﬁﬂﬂo%alky algT akyF&fylsulsfonyla kyl, acet?/l alkylgjlfonyl aryl;

aralkyl a%P Ig}etigzroaq teroa Iﬁbkgn o?%élﬁ th the othe:r is: alkyl,
erocyc ﬁ)s h cer ain em | ormu a (
ommmanacmaww@rbgmdkmh@d@mﬂky f@@wﬂw Pé; ‘ﬂwl acetyl;

Yo '%{RﬁoC&l{pﬁHIﬁ)mmﬂam@mywﬁzﬂd&mrﬂmﬂfmy},
rogen an he otherl , cycloalkyl; cycloalkylalkyl; haloalkyl;
Aff% quonyIaIkyI acetyl; alkylsulfonyl; aryl,
aralkyl arylsulfonyl heteroaryl heteroarylalkyl heteroar Isulfonyl;

liateraicigiloodietensspémiyla (B)imoerdiR endBlinkrioasismd e other is
gen and the other is alkyl, hydroxyalkyl or
; gfg?r@gmg ﬁ% Reia e

in embodiments of formula (11), R3 and R' each
independently i halo alkox aalk e is: a
dBRTE B}Fﬁ?ﬁ’fa}%ﬁ% hajs, %ﬁ oxy ig{luo QWA %ﬁ 5‘3‘%}2& other is: alkyl,
Ryefosilat ady@lca&;émmwmmymm Aksvey pifomylalleyl; acetyl;
XY glcﬁ N ﬁﬁ%‘?pﬁt@g& )’hé&ﬁﬁfiﬁlﬁl@mﬁ&@ﬂ@eﬁﬂiﬁﬂfonﬂ
4is hal 'a

rmula I oxy alkylsulfonyl or heteroaryl. Pre- ferably
Fh#tﬁsrfmﬁ@ ulfonyl or heteroaryl. More preferably R4 is
meth- oxy, bromo, chloro or iodo. In specific embodlments R4 maybe
mehowinwhitsifimias of formula (II), one of R? and R® is hydrogen and the other is

alkyl, hydroxyalkyl or haloalkyl.

In certain embodiments of formula (II), R® and R* each independently is halo, alkoxy,
haloalkoxy or alkylsulfonyl.

In certain embodiments of formula (IT), R’ is halo, alkoxy, haloalkoxy or hydroxy. Prefer-
ably R? is methoxy, fluoro, or chloro. More preferably R? is methoxy. In certain embodi-
ments R’ is hydroxy.

In certain embodiments of formula (I1), R® is halo, atkoxy, alkylsulfonyl or heteroaryl. Pre-
ferably R* is methoxy, iodo, methanesulfonyl or heteroaryl. More preferably R* is meth-
oxy, 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.

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-



WRAEE8EPoaryl. The heteroaryl may be, in certain embodim&h
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RIIEOBRBs iitr SETFESLiTiBE 2 HyFamertiersrl eRIBRfG g™

25 embodimets R4 maybe iodo. In certain embodiments of formula (1),

R7, R8, Re and Re are hydrogen. In certain embodiments of formula g
EP20 5/002020

tetrazolyl, pyrazolyl, oxazolyl, imidazolyljthiazolyl, thiophenyl, triazolyl,
furanyl, isoxazolyl, oxadiazolyl, benzothiophenyl, pyridinyl, or pyrrolyl.

M@I@«?ﬂﬁﬁlﬁlﬁﬁw 23@11Iﬂadmiétqd,rﬂhmmﬂ@eyfemmhsryﬁp@,réz@]lgrwﬂnophen -2-v1,
gﬁ%&gf%é %/% lﬁ)azglyl ﬁ WQ&QQ— 351%%%1 1-thlazol 4-}71 furan-2-vl, 3,5-

19 azol-5%yl; imidazol 2 -yl, thiazo f E&gl 41_%,, 1
mmgﬁ@hwcé EiibroSa RS- - FhdbapARicR b3 91 By Y
BXﬁ%%ﬁ@%pﬁeﬁ@ﬂW'dﬂé@éD&%ﬁﬂa&ﬁB a}y&-&sﬂﬂimhihvhpwazsdlwoi -5-l,

4,5-dihydr ol-5-yl,.[ i ol o _
GO P A e 4. > i
thiddobb-\lylSpetdinel-lyhr2,3-dimethpl-pyir erﬁéﬂiyl thiazol-5-yl,
1-methyl-pyrazol-4-yl, 2-thiolyl- imidazol-1-yl, pyridin-2-yl, or
%&@mﬁtmﬁiﬁawb%ﬁﬁm@i (m;rmdimaﬁ@gﬁtfmma (hy, R Rehich they

togethe wijth the. atoms to which th atta e '
I A b AP Rk e LRGP A A one or o

Sekeﬁbed)ﬁm rselectSdameous arah} s@mmma@nh]@mlsorimvaS& qaéé%h kpgether
10w e AT A0 Bich 1Rexare Altached MY fav@nteiiragarbaietc with one

aromatic with one nitrogen, i.e. a pyrrol ring; a five, gs&gggg qgég%a}ec a pyrazol or
SHNANAIE N Ofie: Hiicagapadndaneiayil bicniEangor-arbis o piggeazbie an oX-

rlng aflv% xngzer%ki%ed aro matlc g/égé 216eere QW%%QH&%Q@W & ok sulfur, ie., a

?O?él r ISO 1az é rlng a e mem aromatic with one oxygen,

ihipzote mnwnhn@oiérmgaauﬁeemmbéf@baa%ﬁﬁmw%%ﬁé’m b afuranyl ring;

15 tioppenylringba eng.prefsriefosenadinest, afdaophiafiingis -O-, R1

is alkyl, alkenyl, cycloalkyl or halo, R3 is alkoxy, hydroxy or halo, and R4

is alkoxy, halo, alk nyI or oar d_fram et l,

o‘){!a%‘iﬁre; 75%92 |0pﬁhen@ﬁtr%ésoly ’fllf\r ﬁlﬁ%o%ﬁ% E/) ,%doaikyl o

Chaldlj Wﬂmﬁmﬂmmwmﬁ?byﬁum aﬁrﬁilwﬁ'g‘ryql%@ BRofidreteroaryl selected

PES r{&ga%'mh I Rgpfc;ﬂfﬂ}ypﬁﬁmﬁﬁéﬁd%l&%]ﬁ aﬂﬁdphlﬂkﬁflylnazolyl furanyl,
a 0

cyc aIkyI or alkoxy nd R4.,is alkoxy, halo,
bRyl pragiel 'i%{d %rﬂﬁ %M{ﬁ’@.s -O-, R1is
alkyl, alkenyl, cycloalkyl

In another preferred embodiment of formula (1I), X 15 -O-, R! is alkyl, alkenyl, cycloalkyl,
or halo, R’ is alkoxy, hydroxy or halo, and R* is alkoxy, halo, or alkenyl.

In another preferred embodiment of formula (I1), X is -O-, R! is alkyl, alkenyl, cycloalkyl,
or halo, R” is alkoxy, hydroxy or halo, and R* is heteroaryl selected from tetrazolyl, pyr-
azolyl, oxazolyl, imidazolyl, thiazolyl, thiophenyl, triazolyl, furanyl, isoxazolyl, oxadiazolyl,
benzothiophenyl, pyridinyl and pyrrolyl.

In another preferred embodiment of formula (1I), X is -O-, R' is alkyl, alkenyl, cycloalkyl,
or halo, R’ is alkoxy, hydroxy or halo, RYis alkoxy, halo, or alkenvyl, R7 and R® are hydro-
gen, and one of R® and R? is hydrogen and the other is hydrogen, alkyl, hydroxyalkyl or
haloatkyl.

In another preferred embodiment of formula (11), 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-
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or halo, R3 is alkoxy, hydroxy or halo, and R4 is heteroaryl selected from
tetrazolyl, pyr- azolyl, oxazolyl, imidazolyl, thiazolyl, thiophenyl, tria zolﬁ 1\?]2920

wofeeenisispxazolyl, oxadiazolyl, 25 benzothiophenyl, pyridinyfahd:

In another preferred embodiment of foraadla (I1), X is -O, R1 is alkyl,
alkenyl, cycloalkyl, or halo, R3 is alkoxX hydroxy or halo, R4 is alkoxy,
thigmb ek RS aspREalrb Ryand Rase dvdromenormbaseoRR jand R® is hydro-

doydinyan anske ifiesdsd udeposmlngarydraryplisanangipalkyl. 30 In

another preferred embodiment of formula (ll), X is -0-, Rl is alkyl, alkenyl,

S5l Bl B Sl oy Gn RIS, B 5 DO opropyt, o

ecte tetra pyrazoy oxazo imi hia
mﬂa e s choByl, qa#aﬁyt RS sscalkon, b}f@@ﬁyzgrﬁmbém@\ﬁos alkoxy or halo.
2005/095359 PCT/EP2005/002020 -20 thiophenyl, pyridinyl and pyrrolyl,
Iﬁzm@rﬂmwﬁgmlﬁmdmﬁcﬁhﬁ&md Riiss Gy dro-Udan aRddh@propyl, iso-

h rox or haloalk other
AERICH AR RS MR B e e ¢
amﬁvﬁfé&nwné@mﬁym osn@xggsmenﬁ mymﬁwy wrhi'dlmganoh&ﬁl,ub}’droxy—

pggym&’@@;_S In another preferred embodiment of formula (ll), Xis -O-
or -CH2-,R1 s isopropyl iso- propenyl cyclopropyl or iodo R3 is alkoxy,

hydr alkox nd.one
Taﬂ&i% I'fg éb e‘?lp%% the'@ ﬁ’er |5F]‘E§/j'd§65 en, a d’r%{ils lé?ErPPYI ot
iodn o kx;rﬁtm@ndmérqmseféﬂemémmmendof iodRi as(nm)etb(o:sy @ﬂmo, bromo or

ia@612-, R1 is isopropyl or 10 iodo, R3 is methoxy, hydroxy, chloro, bromo
or iodo, and R4 is methoxy, chloro bromo or iodo In another preferred

b ff -Q- C do
IR gp@? SRS EH B SPHH kA eRont ahtaroRoruReb Y1 o
Iti@@oR Wrarﬁimdmdﬂwmgﬂnrwﬁ@ne of Rdamt Rlbﬁmhydchbsn &neimo or iodo,
rhg-atRenis ﬂg@f@g&p Y ko Y AR Rl % Aalkdl R 8RR S hydrogen, alkyl,

preferred em odiment of formula (I, X'is -O- or -CH2-, R1 is |sopropyl,
hydrasvaterhexPaRisky, chioro, bromo or iodo, and R4 is methoxy,

cbloro, bromo or iodo. In another preferred embodiment of formula (I, Xis
InarotheHef@téd mmpatipheRBolformula (I1), X is -O- or ~CH;-, R’ is isopropyl, R? is

methoxy, hydroxy, chloro, bromo or iodo, and R? is methoxy, chloro, bromo or iodo.

In another preferred embodiment of formula (IT), X is -O- or —CH,-, R’ is isopropyl, R’ is
methoxy, hydroxy, chloro, bromo or iodo, rR* methoxy, chloro, bromo or iodo, R’ and R®
are hydrogen, and one of R® and R is hydrogen and the other is hydrogen, alkyl, hydroxy-

alkyl or haloatkyl.

The compounds of the invention in certain embodiments may be of the formula (IIf}

R NR'R
-
N
@S (111)
R® N~ NRR®
R4

wherein:

R’ is isopropyl; isopropenyl; cyclopropyk or iodo;

R® and R* each independently is: hydrogen; alkyl; alkenyl; amino; halo; amido; haloalkyl;
alkoxy; hydroxy; haloalkoxy; nitro; hydroxyalkyl; atkoxyalkyl; hydroxyalkoxy; alkynyl-
alkoxy; alkylsulfonyl; arylsulfonyl; cyano; aryl; heteroaryl; heterocyclyl; heterocyclyl-



methoxy, hydroxy, chloro, bromo or iodo, R4 metboxy, chloro, bromo or
iodo, R7 and R8 20 are hydrogen, and one of Ra and Rb is hydrogen and

wahestnssis hydrogen, alkyl, hydroxy- alkyl or haloalkyl. The cBRTSBEAS 2020
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the invention in certain embodiments m y & be of the formula (II) [err] (1)
wherein: 25 R'is isopropyl; |sopropeny cyclopropyl; or iodo; R3 and R4

each l}ﬁw SRAS }{é@erm( @N@éﬁéﬁﬁ%ﬁl@d}@mmﬂmy substituted

Es(ljorgb@laﬂ@ v roﬁﬁélg, Oa lg%)s(ﬁﬁgﬁ% ng&%?gtﬁ\éh@éﬁ%‘ ar‘%dj m and n each

hetefgas hdﬂﬁiﬂl@ﬁ)@b’i ]hE’ISTGQyENR 12@1)51&@@35@11(}?1 hydroxy, alkoxy, amino,

hete‘ﬁggt 2005{!(1 ,20|0 S su%stltuéﬂ heno}hﬁa!‘; ﬁrn&%%)gﬁ br alle o

or - (@k&ﬂ\ﬂ@ﬁ%@g{&ﬂg} arlkplenedinyn g Satoms to

or 1 ‘&Eﬁwuﬁ%&ﬂm ) aaﬂwlohydfawnﬁikmd/rm@ it opuonaﬁY in-
hydroxyalkyl or alkox%rﬁt and ea} |s in %eﬂlq?ﬂ]tly hydrogen or
alky|BHESPBERT IR YaFm an alkylene dlox% or R3.and R4

gesh? wih Rhs hydmsto, avidnd:eméwanse dxshng arclopliarly cycloaliylaliyl;
Six-n}%ﬁg)?ﬁ{%qa 3&099&1% Xlﬂ} AludeaIRpE aEdwh hittpradfoms,; alkylsulfonyl—
ro

sel

nydrolieh agRese w%& i a&?ar%?‘%%{‘a?ﬁévﬂeﬁxﬁ“d S ebonyialiy
hydr L')é)‘alﬁ ogmygfoﬁgemt@ﬂﬁgpu]fﬂﬁ(y?wwwbnqu@u@fonﬂ ; heterocyclyl;
aminocarbon roxycarbonyla y
hydr&{ﬁﬂ Eﬁ%%ﬁyl aryl; aralkyl; a sulfonyl heter lalikvd:
hﬁmrﬁ@‘ym&ﬁ‘*hémtmmd@t oibRsTSCHERAOESH haksy TQPQW Frigaikylalicyl
one gf f?k @@p ‘TI; lh)tdfﬂgﬁlkyﬁklﬂonyl alkylsutfonyl-
cycloa cIoaI Ialk Io halo Sﬁéqb ﬁlk %?Wm latkyk
P onyla
acetytlatle T‘%ﬁ&v yioxya
hydr afm@y;lawuhwwmwmmmmwlammmﬂﬂfonYl ; beterocyclyl
arylsulflci8 l; hetwﬁ% heteroarylalkyl heteroarylsulfonyl; heterocyclyl,

or hetd éﬁﬁ other embodiments the subject compounds maybe

of the formula (IV
In other embo imZ:nts the subject compounds may be of the formula (IV)

NR'R®

v)

wherein:

R!  is: alkyl; alkenyl; cycloalkyl; or cycloalkenyl;

R® and R* each independently is: hydrogen; alkyl; alkenyl; amino; halo; amido; haloalkyl;
alkoxy; hydroxy; haloalkoxy; nitro; hydroxyalkyl; alkoxyalkyl; hydroxyalkoxy; alk-
ynylalkoxy; alkylsulfonyl; arylsulfonyl; cyano; aryl; heteroaryl; heterocyclyl; hetero-
cyclylalkoxy; aryloxy; heteroaryloxy; aralkyloxy; heteroaralkyloxy; optionally substi-
tuted phenoxy; ~(CHz)m-(2)a-(CO)-R or -(CH2)m~(2)a-SO02- (NR®),-R" where m and
n each independentlyisQor 1, Zis O or NRS, Rf is hydrogen, alkyl, hydroxy, alkoxy,
amino, hydroxyalkyl or alkoxyalkyl, and each RS 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



[err](IV) 20 wherein: R' is: alkyl; alkenyl; cycloalkyl; or cycloalkenyl; R3
and R4 each independently is: hydrogen; alkyl; alkenyl; amino; halo;

woamigteosatoalkyl; alkoxy; hydroxy; haloalkoxy; nitro; hydroxy&tkyEF2005/002020
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alkoxyalkyl; hydroxyalkoxy; alk- ynylalkoxy; alkylsulfonyl; arylsulfonyl;

cyano; aryl; heteroaryl; heterocyclyl; hetero 25 cyclylalkoxy; aryloxy;
hetereanyiniys & alroxy: hetaroaratkyidxy; leptiopedyatinistizdomiiyl; cycloalkylalkyl
phenoxy; -(CH2),n %§1§‘O-Rfor-c n(Zin -(NR §here fkylsulfonyl-
e o
hydetikyl; atibycaetoimdpiydioky hikgicoy eakbry s i & ggacycarbonylaticyl;
inde ei‘-d§rréﬂ¥ by, Ry K er 8535 1ane BAymay iaeethesfrsnifanyl; heterocyclyl;

alky ehd diox ; or R3 and R4 together with the 30 atoms to which they are
atta@lﬁémﬁﬁyﬂ@m#%ﬁi/él& six-membered ring that optional- ly includes

ANEPRIVG, A BT aRgES natedh &roteDisS tantiddev/dkpbesrbedirp cycloalkylalkyl;

PCT/EP2005/002020 -22 one ' ' n Aelkdgsulfonyl-
hydt%%géﬁ(gig@ 8y gﬂiy Y%%%ME&%& %?&%a?&;%gﬁm i 131{ 1
hydrakyhlkpiatkaxparylosdyl REEHTsALPOR) %bﬁaﬁo tyloxycarbonylalky;
amiQi%?ﬂrgmxﬂ}gmﬁyg{%@&mt@ﬂbarﬂamﬂ; heteroarylsulfonyl; heterocyclyl;
hydroXyalkyloxycarbonylalkyl; aryl; aralkyl; arylsulfonyl; heteroaryl;

hetefd %FIR?KC}Y%M]aryIsquonyl; heterocyclyl; 5 or heterocyclylalkyl;

and one of Rd and Re is hydrogen, and 1the other is: hydrogen; glkyl; biv. R ;
Ty claedkyleropodatiesiof foraio ki hBiokiRE): %WM&W%BH@?{“ Yo RIS

etyl: nydo alisyiswionys yRMInsepRaaishey Rk ispropyl.
%&ﬁb@caf%ﬁﬁé?%; hydroxyalk;%gﬂ?;rbonylalkyl; aryl; aralkyl,

arylsulfonyl; heteroaryl; heter, lkyl: het ; Glybd ,and
b A e
etlanticolscylitpb eyt callsils oo et praloplish o RB G A aRTS alkyl-
iSQPIo 0 f 19.ISPrRRIL I BesinEBRdimerdaridy hetdeoarylalkyl;
fﬁ?}%ﬁ%&%l?ﬁ%}? g}%ﬂ%ﬁé%ﬂgd 8 is r?& eﬁ?‘;l] and the other is: alkyl,
bﬁ&m@é@@mﬁil&ﬂﬁw&}b%@ﬁﬁ?&? &Y alkoxyakyl; alkyl- 15
sulfonylalkyl; acetyl; alkylsulfonyl; aryl; aralkyl; arylsulfonyl; he;eroarﬁ/ij;
heterealyleddytidiments of formula (III) or formula {IV), one of R" and

the other is alkyl, hydroxyalkyl or haloalkyl.

is hydrogen and

In certain embodiments formula (IIT) or formula (IV), one of R? and R® is hydrogen, and
the other is: alkyl, cycloalkyl; cycloalkylalkyl; haloalkyl; hydroxyalky; alkoxyalkyl; alkyl-
sulfonylallyl; acetyl; alkylsulfonyl; aryl; aralkyl; arylsulfonyl; heteroaryl; heteroarylalkyl;
heteroarylsulfonyl; heterocyclyl; or heterocyclylalkyl.

In certain embodiments of formula (III) or formula (IV), one of RY and R® is hydrogen and
the other is alkyl, hydroxyalkyl or haloalkyl.

In certain embodiments of formula (III) or formutla (IV}), R? and R* each independently is

halo, alkoxy, haloalkoxy or alkylsulfonyl.

In certain embodiments of formula (III) or formula IV}, R?is halo, alkoxy, haloalkoxy or
hydroxy. Preferably R’ is methoxy, fluoro, or chloro. More preferably R*is methoxy. In

certain embodiments R’ is hydroxy.

In certain embodiments of formula (IIT) or formula (IV), R*is halo, alkoxy, alkylsuifonyl
or heteroaryl. Preferably R*is methoxy, iodo, methanesulfonyl or heteroaryl. More prefer-



heteroarylsulfonyl; heterocyclyl; or heterocyclylalkyl. In certain

embodiments of formula (Ill) or formula (1V), one of R7 and R8 is
wohyehsegsasand the other is alkyl, hydroxyalkyl or haloalkyl. InReMEfR?005/002020

embodiments formula (Ill) or formula (IV)3zane of Rd and Re is hydrogen,

and 20 the other is: alkyl, cycloalkyl; cycloalkylalkyl; haloalkyl;

hygrrxaikuralioaialind; aliotlo suliadyldtkyfeaifityinblidimdfony; ma;be methoxy,
aralkyl; ar Isulg)}gg'.hete&?ﬁﬁl' eti%g)oarylalkyl; heteroarylsulfonyl,

Wgﬂé‘?é’&fé%ﬁf %%%E?c y a% ’Jn ceftain embodiments of formula 1y or
formula (IV), one of Rd and R is hydrogen and therss.alkyl, e
hydmtqiammhﬂdqm@ﬁn@ﬁfzmﬁiéé’r{&ﬁfefﬁf%&?r@ﬁs%f wsr‘ij%}{(ﬁlﬁio“‘rre hydrogen.
formula (IV), R3 and R4 each independently is halo, alkoxy, haloalkoxy or

y
alkyisulfanyhbadismain efibodil ¢HIS of formmula ({V), 415@%5%(7,)1; Aheheteroaryl

halo,,alkoxy, haloal . R3.Jds;Rethexddrapiotaazolyl, thio-
> Eﬂfgrg?’l\}fbrgrgarler%grxgﬁ X%?Eygg?r%gﬁf%?{%n etg]%m%ants Rgﬂ% .

X
? |
m}wﬂwlyt@wwnﬁwirﬁm%n% 13PHALIRCRH Bt AR r POyt
'i\ﬂl&eas%é?eiﬂcﬁl&yleﬁwbﬁ&h@f@reamy&ﬂcefarﬂbwdbmﬂxrfexy,eﬁbﬂpyrazol-byl,
methanesulfonyl qr heteroaryl. More prefe )95359, ; n-3-vl, 5- )
eSS0 SSAH e A b, s s T 5-clore
spesifieeihodinmets Rianidaybelnbirodpzoliginsmel-entboampiy Rhiazol-4-v)
ay, be ioflg. dnycerain et of 81071 ReUIRZOKE-R7 [ 1,2,4]-oxa-
B s o
eirmalad(ixh bropadt Bg?9F3T ﬂe%éf&???ﬁ% " Hha B’E, |ﬁ%%r?? in v
embpdinenis.islrezalyl, yiesell- Dxbzdiylethylediuigl: $yzbighethid-pyrazol-4-yl, 2-

henyl, trigzolyl, l,.i lyl, 9xagh . Jthigphenyl,
ORISR BTObA IEHD G sy ha BEe B it b tlrazol59,

pyrazol-1-yl, 3-methylpyrazol-1-yl, oxazol-2-yl, oxazol-53-yl, imidazol;2-y]. . .
tﬁiazdtahy@irkhaémm,%f@:ﬁﬁe‘){iéiw o @@?Wbﬁ%ﬁ{%@ﬁ mge{hey@] the
15 lieaethyl iisiaz Bhed-We intichhed! hyy; foynazdiva-yt, sbermetimpetsd zingithat pptionally in-
furan-2-yl, 3,5-dimethyl-pyrazol-1-vl -dihyqr _2.vl j ) . R?
e 0 B e I it e iments
4am@m%/tdgédmrenﬁh-mettﬁma§¢pgdyigh§h%@qqzj}rgtht}mpégaﬁqyy@ Ve membere
2-methyl thiazol: - Y hepe thy-pyiealrfiny aive membered aromatic with two nitro-

gens, i.e, 2 pyrazol or imidazol ring; a five membered aromatic with one nitrogen and one

20 oxygen, i.e., an oxazole or isoxazole ring; a five membered aromatic with one nitrogen and
one sulfur, i.e., a thiazole or isothiazole 1ing; a five membered aromatic with one oxygen,

i.e., a faranyl ring; or a five membered aromatic with one sulfur, i.e., a thiophenyl ring.

The compounds of the invention in certain embodiments may be of the formula (V)

HCCHy 7R
L
R® N NRIRC
RA

25 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



thiolyl-imidazol-1-yl, pyridin-2-yl, or 2,5-dimethyl-pyrrol-l-yl). In certain
embodiments of formula (Ill) or formula (1), R3 and R4 together with the

wo 2boat@sisdo which they are attached may form a five or six-nf&rhE&RI8Y 1?20
that optionally in- cludes one or two hetgjoatoms selected from O, S and
N. In many such embodiments R3 and R4 together with the atoms to

whigh they. are atacher i fotfs:a. (Terpimipre0, 4iSRRxiR witheonm and n cach
nitrogen, r.e. a pyrrol ring; a five red aromatic with t itro- ino,
- eingepyRSSBIBA AR i SENE PSRBT L L, MR, S655, e
nitrppeaatkene Akawydier, aed ercbRioledmersenbid Tt estiosaliyl o R
membgered ar magﬁe\x{\%qrg%% gl%%‘:ﬁ% aﬂj}yp@ﬁfﬁlﬂﬂﬁ,ﬂ?&ogtﬂﬂé@m& ¢ie atoms to

I a

isoftlt zolénﬁﬁg{;)%e ve membered aromatic with one oxygen, |.e., a furamyl. :
5 ringvhich fiey mentlsshed mERiamERiITERE SIPTE tﬁfb%ﬁ%‘ﬁﬂpﬁ‘r?g%.aﬁ!’ e
The GRIANINSISRH hadryapiandn eesthiroanbRiiméMs maybe of the
formula (V) [grr1(V), 25 whergin: R3,and R ' n I§4; cycl lalkyl;
R G R b irion e
naloalkaliyisftdonBysoiyaigtyalkogiRyreH stk A RO A -
alkyl ulf_on a2 X%%%%%ﬁoh% B@mﬁmﬁgefmyﬂyhlkyloxycarbonyla 5
heté‘rﬁc()%)’/gfy}/{ll-h ai'[kox ; aryloxy; h’eteroary oxy; aralkyloxy: heter X .
10 opti@néalyr@uw&imiﬂl\%@’é ; %E%ﬁﬁb?gﬂ%%%mdmmﬂ’
phegp}%ﬁ@ﬁ@m}@)mﬁGO)-Rf or -(CH2)m-(Z)n-SO2-(NRg)n-Rf where m
and n each. independently is0.0r 1.2 is O i I,nyp&gqu,a alkylalloyl;
W&B%/K,aﬁ&&ifi%r#ﬁg?nh%é)%%ﬁ(y 6(1)‘? Alkdxya ﬁ%fl?le ct’}gi ﬁsaiﬂf il;ya]tyl
ind&@nﬂkyﬂli&ﬁgdi@g@nhﬁmﬂ&m@k‘aﬁﬂlﬁﬂ;W?&)g&fﬁ%}l ‘Pﬁ!(an yisutiony
alky G, R0 O 7 AR R OBV Y artn i tqrﬁrmeﬂwtwgmonﬂaﬂwk
attac may form a five or six-membered ring t | = 3 Iyl
15 onewlmﬂ%@réﬁfgmg"%é ﬁr%}mfo‘? eé%%"r?f’?%ﬂgﬁgé %Xgﬁé‘%% izIs heterocycly
hydiggesteanddipriRifer is: hydrogen; alkyl; cycloalkyl; cycloalkylalkyl;
haloalkyl; haloalkoxy; hydroxyalky; alkoxyalkyl; acetyl; alkylsulfonyl;

%Ik sulfgrrriy!f-dﬁlggllr't INQEALRPRYIRRGIKYL Mgty aib dmytialiky (V1)

y roexrye yloxycarbonylalKyl; 10 aryl; aralkyl; arylsulfonyl; heteroaryl,
heteroarylalkyl; heteroar)élsulfoml; heterocyclyl; or heterocyclylalkyl; and
H3 3 NRTRS

~N (VD)

wherein:

20 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; -(CHz)m-(Z)a-(CO)-R or (CHp)m-(Z)n-S02-(NRE),-R" where m and n each

25 independentlyis O or 1, Z is O or NRE, Rfis hydrogen, alkyl, hydroxy, alkoxy, amino,
hydroxyalkyl or alkoxyalkyl, and each RE 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-
udes one or two heteroatoms selected from G, S and N;

30 one of R and R? is hydrogen, and the other is: hydrogen; alkyl; cycloalkyl; cycloalkylatkyl;
haloalkyl; haloalkoxy; hydroxyalky; alkoxyatkyl; acetyl; alkylsulfonyl; alkylsulfonyl-
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one of Rd and R’ is hydrogen, and the other is: hydrogen; alkyl; cycloalkyl;
cycloalkylalkyl; haloalkyl; haloalkoxy; hydroxyalky; alkoxyalkyl; acetyl;

WRASONEAY1; alkylsulfonyl- alkyl; aminocarbonyloxyalkyl; PCT/EP2005/002020

hydroxycarbonylalkyl; hydroxyalkyloxycasiganylalkyl; 15 aryl; aralkyl
arylsulfonyl; heteroaryl; heteroarylalkyl; heteroarylsulfonyl; heterocyclyl;

or hefgsacyehratiamdaylskediers Hegirentarthegllijgl hydmppalkp xyegtienylallyl;
of the formula (V1) [err](V]). wherein: 20 R3 | ) i
B e
hydroxyeteiostidalaiylitandydroxyalkyl; alkoxyalkyl; hydroxyalkoxy,

t Bf’h@%@%@ ?'W!ﬁlégaﬂﬂiﬁéWﬁwiﬁ%z cgm;gaﬁylmhﬁteﬂs@fc@yh cycloalkylalkyl;
eterocyclyl; neterocyclyi- oxy,;.ar , eroaryloxy,,ara (0),¢7H _
net AP ) SOOI AN A R Do
or -(GHFartZ)BSOanRM RS hhirecymamonplaivh palngEtkyieatesronylalyl;
00" Ld MR R ! ' 3 Iyl;
hyCZirr 3@&1%/%%%”{%%}3&%%&%&98% KX{E{UMXY@M%MGﬁonﬂ heterocycly!

and each’Rg is independently hydrogen or
aIkyI;O@riRt?f%ﬁ@muﬁﬂay together form an alkylene dioxy; or R3 and R4
together with the atoms to which they are attached may form a five or

sixcRresDerdsbdig dhatfontiokally)ins Ghuntedaciie,ammef RetadRicinbydrogen, and the

selected fromQ N, : ' aineh Shikylsutfon-
e Sl A e el
nidkokyakian by e AR RBYS SRS RV etetoarylallyl hetero-
% BGHERRA00PHA20 2R yRAkglkyl; aminocarbonyloxyalkyl;
hydroxycarbonylalkyl; hydroxyalkyloxycarbonylalkyl; aryl; arallcyl;

gg%%%%ggy%% O%FXL;C? })?fr?x?% ??6 ﬁa@&%ﬁﬁﬁ‘%ﬁ%‘?@x{i ﬁ%ﬁ@ﬁyﬂﬂydmgen and

yl;and one o nd Re is hydrogen, and the other is:
el tipen jsedkgrl dyidseniobicdyan ballopilardy ;. 5 haloalkyl; haloalkoxy;
hydroxyalky; alkoxyalkyl; acetyl; alkylsulfonyl; alkylsulfonyl- alkyl;
amineearbanpsxalios foyeitxTarbo formtdd:(V), one of R® and R® is hydrogen, and the

hydroxyalkyloxycar lalkyl; .arylnanatkyl: shlfenyd raibalicyl: alkylsulfon-
G e s aly
ylalkyl; acetyl; alkylsulfonyl; aryl; aralkyl; arylsulfonyl; heteroaryl; heteroarylalkyl; hetero-
arylsulfonyl; heterocyclyl; or heterocyclylalkyl.

In certain embodiments of formula (V) or formula (V), one of RY and R® is hydrogen and
the other is alkyl, hydroxyalkyl or haloalkyl.

In certain embodiments of formula (V) or formula (V), R® and R* each independently is

halo, alkoxy, haloalkoxy or alkylsulfonyl.

In certain embodiments of formula (V) or formula (V), R’ is halo, alkoxy, haloalkoxy or
hydroxy. Preferably Ris methoxy, fluoro, or chloro. More preferably R’ is methoxy. In

certain embodiments R is hydroxy.

In certain embodiments of formula (V) or formula (V), R* is halo, alkoxy, alkylsulfonyl or
heteroaryl. Preferably R* is methoxy, iodo, methanesulfonyl or heteroaryl. More prefer-
ably R* is methoxy, bromo, chloro or jodo. In specific embodiments R* may be methoxy,

while in other embodimets R* may be iodo.

In certain embodiments of formula (V) or formula (V), R’, RE, R® and R® are hydrogen.
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In certain embodiments formula (V) or formula (V), one of R7 and Rs is
hydrogen, and the 10 other is: alkyl, cycloalkyl; cycloalkylalkyl; haloalkyl;

wohyeR5asKy; alkoxyalkyl; alkylsulfon- ylalkyl; acetyl; alkylsulfdifyirdf03/002020

aralkyl; arylsulfonyl; heteroaryl; heteroagylalkyl; hetero- arylsulfonyl;
heterocyclyl; or heterocyclylalkyl. In certain embodiments of formula (V) or
{3 R st b e
A e , thiazolyl, thio-
B e e S e

other Is:

pﬁ?fﬁlikm,?uiytow}gmiikwﬁikymdﬂzmdﬁmﬁmﬁ?mﬁmw Pﬁ{n@%ﬁ%@mo}f
alkyl; acetyl: alkylsulfonyl, aryl: @ralkyl, anssuifenvh.betergasyethylpyrazol-1-vl,
L%%tee%/g%cr’ﬂ/ 8%3%; SteT0- ar Is%ﬁ% nyl; heterocycly|; .or heterocyclylalkyl, |

ot HodhE BRSBTS Ebflr&ﬁ"e‘iaffﬁﬁ@ﬁ%ﬁ%iﬁ’ 3-chloro-
ﬂﬂ}é?gfé%@ﬁ'—ﬁ[‘@%gtﬁ}ﬁ?ﬁ@&ﬁ@yﬁl ,ihlﬁda@&yalkﬁl, prtuaidatiyl, Proeturthiazol-4-vl,
embodiments, of formula (V),or for . R4 azol-5-v, [1,2,4]-0%a-
e aO T T B ARy o s (1241 0%
dembloslighdntszofiprimnphdvpor fomarsb4yr), RgasHad, %m%}}’h ReRy2 Y thi-
or rQxy.. Preferanl ' t iR shlas P s M e prefstalstyazol-4-yl, 2-
aﬁg%fgﬁgﬁ%%ggflin &g@i@%ﬁ%ﬁkﬁﬂggy 2(‘ants R’ipii h%/[]t'ir?xh# In ceﬁ;?rii )
thinlybismidanel I Tbraviain3 b fSrAord 0SBV FS:; 'é}m')xy,

alkylsulfonyl or heteroaryl. Preferably R4 is methox A iodo, , .
InethanesuiodyinenhsitfoantlaBieopletonn ViR RisamdihoiageHemgth the atoms
chlgro,or. iodo. | ifi [ ADRN RS dRRL thethiletiipnally includes
tStW%%an%eg ﬁe%g%@l&gn%%}g %%ﬁ%?ﬁ riai embodhiﬁi@nts %kgj Q@le and R*
v or tioprhetaroaomy ses teddrary Re® A 5%%’\7(/8%%‘6‘?)% % _
BETHER2ARHRA020 to3bitegitginreanadiatontsyhfoma @veupembered aromatic
formula (V), R4 is heteroaryl.. The hetero I3 ' i 1,8
WS TR S B s S s tic 8 Lo nitrogens, L.

i0- :
phanyl oiriazickytpfuingyd, fisoxacoberek amanatyt, WEh AR RISIRET) fm‘f one oXygen, 1.€.,
BYd, 9 Rtelvh Mare sheciicallielbe dg&?&ﬂ%imaxﬁmiaﬁmbﬁ@ne sulfur,
pyrazol-1-yl, 3-methylpyrazol-I-yl, 5 oxazol-2-yl, .. ) .
b&a@@ﬁgzﬂﬁrﬁﬂ&i@%{@ ,tﬁi%%&-%‘fﬁlmﬁgﬁcﬁgﬁgyﬁﬂ%% “ér‘ﬂ‘f‘:’;}-‘yﬂ%‘?c%"i’é en, e a furanyl
$higpaea-Royrermbiivit initaaet-Rivh, imédad kel iy, pytlaippberyl ring.
2-methyl-thiazol-4-yl,

In certain embodiments, the compounds of the invention may be of the formula (VII)

(Vi)

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 ~(CH)m~
(Z)-(CON-RE of ~(CH) - (Z)-SO02-(NRE),-R’ where m and n each independently is 0
or 1, Z is O or NRE, R’ is hydrogen, alkyl, hydroxy, alkoxy, amino, hydroxyalkyl or alk-
oxyalkyl, and each R is independently hydrogen or alkyl;



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,

woRenstbihiophen-2-yl, thi- azol-5-yl, tetrazol-I-yl, [1,2 4]tr|az('5"IqT‘>/fFP2003’"92020
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2-methyl-thiazol-5-yl, 1-methyl-pyrazol-4,yl, 2- 10 thiolyl-imidazol-1-yl,
pyridin-2-yl, or 2,5-dimethyl-pyrrol-I-yl). In certain embodiments of formula

M8 8{-‘1@’ A RVWnRE e, Bﬂ&ﬂwﬂﬂ'@érwh]ﬁlydragamslkdmdhaihdy aydloalkylalkyl;

h f f suonyli-
e BRI Aoy, MR gR el IREYE Shylsutfony]
emb@ﬂwhm:meaabmmxr@@élh émrmvéfe@aﬁlélid \hﬁ%ﬁ’m&ﬂ%warbonﬂalkﬂ

attac eRs R RRalad hIyihieee ditidgafrd; keterocyclyl;
yrro |ng a f|ve membered aromatic with two nitrogens, i.,e., a pyrazol
or inRaREst Xl?ﬂ% membered aromatic with one nitrogen and one

BXYGIR I dhd m@mzmgeﬁr indhzaitheing; hfiegmsmileteydraticvapplylalkyl

one %%Peg(?‘gam SR iﬁi%ﬁ %@gghgm@awog@amﬁwm&ﬁyﬁ 2 alkylsulfonyl-

mem Pomatic n, i.e., afura ora
memdky@wmb%mﬁrﬁé@blf yarexy et %ﬁﬁ% ﬁ@gﬁgfﬁrbonylalkyl
embogimentFigiie, W%&Eﬁb@rﬁk\&&ﬂaﬁﬁhmﬁﬂcﬁﬂﬁéhﬁfﬁmwlh)eterocyclyl

[err] (V )Wher QEQ is -CH2-; or -O-; R is alkyl; alkenyl; cycloalkyl; or
cycloBMRSIETOEY 5R2is hydrogen alkyl; alkenyl; amino; halo;

anide; @a?oatke/bfau«n«yﬂqymo&w PR atiadarbye athes 14 Br o NikgT
%ékoxeé% R eORRIUR Ak feplselfonyl; arylsulfony

ano; afy eteroaryl heterocy dil heterocyc Ialko , aryloxy; hetero-

andoRy: @ﬂ&ﬁ@&@nﬂenﬂfé% Topttera ed phenoxy; or

1OHZ, dfég@igﬁl}l&iﬁrcé@kl@nh%mfﬂﬁsﬂ M@lMM@h&ndm(Cﬁz)m
each jn L%Si 30o0r1, Zis OorNRg, R'is hydrogen, alkyl,
hydr ﬁgﬂf’n “hydroxyalkyl or alk- oxyalkyl, and each Rg is

independently hydrogen or alkyl; WO 2005/095@59 T/ 005/032020
DY cortaipfeRibadinTRB<OR forBEa Rl fris DRer ?&%&%%PQ éqﬁ

cycloalkyl; cycloalkylalkyl; haloalkyl; haloalkoxg/ hydroxyalky; alko>§yalkyl

Feetytratkvisbifoiyd:adkyiSofanlh G EdmivBCanbd rykd/Aliage CR.
hydroxycarbonylalkyl; hydroxyalkyloxycarbonylalkyl; aryl; aralkyl;

afylsuianv-RRIaioR besreanaly); baterortyisianddeieeacyily!;
In certain embodiments of formula (VII), Ais O, Bis N, and Q is CR’.
In certain embodiments of formula (VII), Ais N, Eis O, and Q is CR’.
In certain embodiments of formula (VID), Ais S, Eis N,and Q is CR’.
In certain embodiments of formula (VID, 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), A is S, and Eand Q are CR’.
In certain embodiments of formula (VII), Ais O,and E and Q are CR®.
In certain embodiments of formula (VID), A is NR', Q is N, and E is CR’.

[n certain embodiments of formula (VII), Bis NR'’, Qis N, and A is CR’.



5 or heterocyclylakyl; one of Rd and Re is hydrogen, and the other is:
hydrogen; alkyl; cycloalkyl; cycloalkylalkyl; haloalkyl; haloalkoxy;

wonemozadly; alkoxyalkyl; acetyl; alkylsulfonyl; allcylsulfonyl- 8KIEP2005/602028
aminocarbonyloxyalkyl; hydroxycarbonylalkyl;

hydroxyalkyloxycarbonylalkyl; aryl; aralkyl; arylsulfonyl; heteroaryl;

heteroarylalkyl; heter Isulienykie Wloetf.or heterocyclylalkyl; Q
195 ngnmetgfh,&lgl%%gg% O, Sr(‘g)ﬁ}ll\li?:ﬁ%rgn thggother iIsCR9orN;or Qis

N, one of A and E is NR10 and ther is CR9; eagh R9 j s O.
I G@ﬁ@ﬁdﬁﬁmmﬁﬂa? r&ﬁ&?o?%%@&%{n%f R@Oﬁfxﬁ% RIS R,
hydroxyalkyl, alkoxyalkyl, -(CH2)m (Z)n (CO)-Rf, or -(CH2)m_1 .
paboetogmens ohpertaln ORBol HeAET RN AR N Rty B s
QA5 R GRS BBRILIMRIYE s orablyaR i} ErisphiR 10,

and A‘and Qdar

e CR9." In'certain embodiments of formula (VII), Q is

NR10, and A apd E are CR9. ertain | llg{¥Hhe bther is:
5 g ereiReadimee éw%ﬁ@éﬁafn%%’é%%%ﬁ%%?%@ﬂW ) Aol

i, Eéto@kyindyQaslihiyihatnalidemnanrris Akt (ehyisiifgnylaliyh

S, Eiis Iﬂ; ?Q j I KATGRAINRRiSR etse At alishdteroaryl-

ﬁﬁgg,aa Q?fl(s91 Fh%ﬁ?ﬁ%%ir:ﬂﬂ bodiments of fo{:r)fnl"?ula (VIl), Eis S, and

WMWFQT@R@YhIWé%ﬁ’FE}?%W%entS of formula (VII), E is O, and A

and Q are CR9. 25 In certain embodiments of formulg (VIl), Ais S, and E .

BiEeRQuaie@RAinerntentforembodmbrasaos fékname va?l)&di"soéf%ﬁ ¢ other is

d,Q are I iggmbodiments of formula (VII), A is NR10, Q is
10 %?(gr%yérgﬁi{ 18} SellRARR

. In certain embodiments of formula (VII), E is NR10, Q is

N, and A is CR9. WO 2005!09 PCT/ER2005/Q0 aaadnGertaiother is:
i SRR TSRO, RS R gort ﬁgeéﬁﬁ‘%r%%%oai%entSEf -
fdAlkyY iydorRyldigbhakralienabydxosyaion dkeminlerineinfrlipyiatys
of formula (VI Bl is.alkyl plieavionieyrieationBiefskbtoRdyisikeliiyreroaryl-
33%%{[;%4&%%%}8?% Agﬁﬁ | or i%gﬁsroylér l. Mcﬁig preferably R1 is ispropyl.
sulfonyl; heterocyclyl; or eterocyclylalkyl.

15 In certain embodiments of formula (VII), one of R® and R is hydrogen and the other is

alkyl, hydroxyalkyl or haloalkyl.
In certain embodiments of formula (VII), R7, R®, RY and R® are hydrogen.

In other embodiments of the invention, the compounds may be of the formula (VIII)

R! NR'R®

T
P N (VIID)
Q ot ! /)\ L.

20 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;

25 arylsulfonyl; cyano; aryl; heteroaryl; heterocyclyl; heterocyclylalkoxy; aryloxy; hetero-

aryloxy; aralkyloxy; heteroaralkyloxy; optionally substituted phenoxy; or -(CHz)m-

(7),-(CO)-Rf or ~(CH)m-(Z)a-SO2-(NR®),-R where m and n each independently is 0



5 In certain embodiments formula (VII), one of R7 and R8 is hydrogen,
and the other is: alkyl, cycloalkyl; cycloalkylalkyl; haloalkyl; hydroxyally;

wlooxyaksyls alkylsulfonylalkyl; acetyl; alkylsulfonyl; aryl; aralk§T/EP2065/062020
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arylsulfonyl; heteroaryl; heteroarylalkyl; _h%e_roaryl- sulfonyl; heterocyclyl;
or heterocyclylalkyl. In certain embodiments of formula (VII), one of R7

and R8is;ydipgeqranathe.piesds, ARyalkydhyeloxyelyhoitebpdkyiytiy] or
certain embodiments formyla_(v%% e %f Rd and Re is fjrogen, and the
otheﬂ%‘:’xﬁﬁ&?ﬁlc%ﬁo%”r@lgc El %5% %%%i%ﬁnh%/rcﬁo yalky;

syl ishiioroatkyhdabetythetkiylsbifonygearpieharghalkyls cycloaliylalkyl;
arylsulfonyl: heteroaryl: h yli: yls ongk ke lsulfonvl-
or hzl% %%ﬁﬂgié%%ﬁ%ﬁnﬁg%%ﬁéﬁb%ﬁ%&g\%%%rwrg ul I% o@gygﬁ%}d | 1;; I
and Bi&yk h@mge#anﬂ@ﬁ@&ﬂ%h%ﬁ%%ﬂ%%@é‘ﬂ’&f %‘HR?PF}? roonylaliys
certajp emboipents afifopmuketeYdryR heRBoRelsliylRetare yeirbgerl haterocyclyl
other embodime%he invention, the compounds maybe of the formula
(VIINCTHFIRATSC erein: X is: -CH2-; or -O-; R1 is: alkyl; alkenyl;

oyidloalRS kued BYdsdeiierysn.cmiddibe Rids imMWnMWm@MM?ﬂkﬂﬂkﬂ;

halo;haaﬁn&i%%%; I%Q;Kgﬁjmé SRIRGIPAIKIOA e Al oA] l¥kylsulfonyl-

alkoxya roxyalk kynylalkoxy; alkylsujfqnyl; 25 arylsulfonyl: )
cyanéihﬂyﬁlﬁé!é@é?%ﬂ%%@%@ﬁq{@fgféﬁ %ﬁ%&ﬁ}l}éaw&% é)t)é%‘-r bonylalkyl;
aryloxy.iaraliuen i Riafeayslytexysghtienal syt bettherisdfony; heterocyclyl
-(CH2)p- %ﬁ%ﬂq}lﬁ%or -(CH2), (Z)n-S02-(NRg)n-Rf where m and n

each %@Eé 15’0 WO 2005/095359 PCT/EP2005/002020 -29 or 1,

Djis GoERRBpRoAA AndrBie@; ARy IRy dradytharshsr A GhEHbxyalkyl
o G kel cveloalgt

a is hydrogen, and the other |s: ogen; |; cygloalkyl;

el R %dﬂ@?%ﬁ%myﬂé‘?@ﬁfk@%y {;1%4%%(’)}7"51&%);’%] I?cl)lgalkyl; acetyl;

kY Isulfepionbe] ailtiaryydatiyliinitiooamborly kicFley(Z)a-(CO)-R., or -(CHz)m-
hcxg:src_)&)czg{m?ﬂqyl; hydroxyalkyloxycarbonylalkyl;

In certain embodiments of formula (VIII), A is NR'®, and Q and E are CR’.

In certain embodiments of formula (VIIT) Eis NR', and A and Q are CR’.
In certain embodiments of formula (VIII), Q is NR'®, and A and E are CR’.
In certain embodiments of formula (VIII), Ais O,Eis N, and Q is CR’.

In certain embodiments of formula (VIII), Ais N, Eis O, and Qis CR’.

In certain embodiments of formula (VIII), Ais S, Eis N, and Q is CR®.

Tn certain embodiments of formula (VIIT), Ais N, Eis S, and Qis CR’.

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

In certain embodiments of formula (VIIT), Eis O,and A and Q are CR.
In certain embodiments of formula (VIII}, A is S, and Eand Q are CR’.

In certain-embodiments of formula (VIIT), A is O, and Eand Q are CR’.

In certain embodiments of formula (VIII), A is NR!® Qis N, and Eis CR’.



aryl; aralkyl; arylsulfonyl; heteroaryl; heteroarylalkyl; heteroarylsulfonyl;
heterocyclyl; or heterocyclylalkyl; one of Rd and R is hydrogen, and the

wothesissgtirogen; alkyl; cycloalkyl; cycloalkylalkyl; haloalkyl; {aIERRES/002020
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hydroxyalky; alkoxyalkyl; acetyl; alkylsulfgnyl; alkylsulfonyl- 10 alkyl;
aminocarbonyloxyalkyl; hydroxycarbonylalkyl;

Ay deopyalkiosrcaiieayipiidaprytara iyl maiSulfeny; heterorryir’.

heteroarylalkyl; heteroarylsulfonyl; heterocyclyl; or heterocyclylalkyl; Q is

R9, one of Aand E is Q. S o agd the.gther isCR , |

e R TS LG R o R R,
independently hydrogen, alkyl, halo or alkoxy; and R10 js hydrogen,.alkyl, t
MGP@WBIR%?%WW?&% wﬁo%ﬂg)(mgyn%d@?@, g}ﬁz@d@f mf_c?oa?ltgyl. E}Ieferably, R
(S0 yANPRPYR{sdpropeaincarRopeimentsiofdanreielaliy ), As SRL0,
and Q and E are CR9. In certain embodiments of formula (VIII) E is

ng%%@%@dagn%%ﬁﬂa gﬁm%@@mﬁe@m rnfat) Nyl Dther is:

0, and A and E are CR9. In certain embhodiments of formyl
Sl 98 IR BRORINH GEET oA R B Feflfonyalir
QCHH;ARyNuEoisyR a0 caRlig T RBystifoasiaincambedientscai fialkylicheteroaryl-
(VII), Ai’igls, E islgl,_ anlfée% is CRg. In, certain embodiments of formula
HPRGARETEE B> Shd G REERG 251 certain embodiments of formula
(VIN), Eis S, and A and Q are CR9. In certain embodiments of formul .
(i ng,rtaiise@})aﬁuwaﬁaf%ﬁwb RYI1Lh easafReasbRintRidiagerAnhthe other is

(MW, 4&&5@1@1%@{3&@@[3 CR9. In certain embodiments of formula
(VH}IL),},?is O, and E and Q are CR9. In certain embodiments of formula

SRR e (L oS S e B crogenygd e other

), E
NIk cptientiylarvachostipidbylihalnalimdmdramabntcab e (M%éf%‘fgﬂi’hlkﬂ;
SeHon AlikAsuoniprably AR, WastesnaHedivaeriihefdaranplaliyltiheteroaryl-

R1is alkyl, alkenyl or cycloalkyl. Preferably, R1 is ethyl, cyclopropyl,

isBlipaps ?fPS’éH oﬁ%&%‘%&y&@f@% ly R1 is ispropyl.

In certain embodiments of formula (VIII), one of RYand R®is hydrogen and the other is
alkyl, hydroxyalkyl or haloalkyl.

In certain embodiments of formula (VIII), R7, R®, R and R® are hydrogen.
In certain embodiments of formula (VIIL), R* is halo, alkoxy, haloalkoxy or alkylsulfonyl.

In certain embodiments of formula (VIIT), R* is halo, alkoxy, alkylsulfonyl 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 embodiments R* may be iodo.

In certain embodiments of formula (VIII), 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, oxazol-5-y, 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-y}, 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-



Wl paRsy. alkylsulfonylalkyl; acetyl; alkylsulfonyl; aryl; aralk}’FT"
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5 In certain embodiments formula (VIII), one of R' and R8 is hydrogen,

and the other is: alkyl, cycloalkyl; cycloalkylalkyl; haloalkyl; hydroxyalky
Y &Y i oY yay, Yo 1%200:/002020

arylsulfonyl; heteroaryl; heteroarylalkyl; hgteroaryl- sulfonyl; heterocyclyl;
or heterocyclylalkyl. In certain embodiments of formula (VIII), one of R7

éi&ﬁ'; R 1'&8&‘@!&9E?l@?ﬂlh@ltﬂﬂzet—@yl@aﬂqt&lﬂydmxyhﬂcyﬂg} mﬁg{ﬂ(ygrmol— -yl, 2-
cera S formu ?]q? rogen, an

fh@]é' é)azg kylyéy(%a ?% 41%%0&1??& E)%ﬁ%(sl ﬁh}%roxyalky

alkoxyalkyl; alkylsulfonylalkyl; acetyl; alkyl f~au grﬁg}yﬂlR;a L% ralk temcycm or a group

EnyistiHo RGOl AR VR BRASIRATHE eterocyc
ar ‘?P&!ﬁ%%@é%é@m ﬁﬁitftm mibhdumemdﬂfdohﬂat@(mlﬂ) rapietH Ry be pipe-

and e rdal dRtrahydrothio-
& a?‘?(’)rm }Jﬁl Q@YQS Rd andﬁllzgi}raéq?/%%kge Fanyaret 1;)
anmbmmbmmqwﬁyi RubstERAE ) Wﬂﬂé}ﬂaﬁwg@dmw

ag&ﬂlg??(};eéfaﬁﬁf tain qmﬁe@iﬁa%gﬁﬂ@éfpmdﬂdhﬁwVRﬂemﬂmpmm -yl tetra-
alkylsu or heteroaryl Ej"&iy R4 is meft cixy, iodo,
Mﬁ%‘ﬁ’é@ﬂlﬁw ¢ *fé"c&rbﬂiﬂx %F8¥ %B?’ralﬁﬁ id ethoxy, bromo,
chloro or iodo. In specific embodlments be methoxy éNhH
Wremhodfrﬁé R4 Riahbio®s: B d%ﬁt&n:én%dﬁwéﬁ ﬁnﬂﬁélkyl or con-
M R4 %85&?’ xh&%}@mw}muemm T emmﬂusﬂamé more prefer-

atlrazo , P razo oxazolyl, imidazolyl, thiazolyl, thiophenyl, 25 triazolyl,
f&bﬁh@x %o lyl, oxadiazolyl, benzothiophenyl, pyridinyl, or pyrrolyl.
More specifically, the heteroaryl may be tetrazol-5-yl, pyrazol

rmethytpyiazalst-yrovidesohethpdbior ASEAIpE hisess rzﬁﬁlaﬁﬁflﬁzs I3 receptor
th'%aOI 41%! {@Qﬂﬁ?&& {05391}‘3 Qs HRE; %}E'deﬂﬁ@lkbdﬂiptﬁkiﬁghanyimstermg to

razol-3-yl, 2-methyl- thiazol- I, furan 2 a f formulas (1)
@Mm@tmlﬂﬁ%é?ﬁ@-@?“ﬁgeﬁrwwﬁ Ly Quadic rry[ci 5 Al oxa
3@1@%9 (M)b@]ﬂtﬂ&hﬁ@p‘@fﬁ@g&nﬂﬂﬂgh@wkﬂm-@:wnnaw tract djsease In

e R el 1, WO 200B 00 R CHIER SABPARR A abary tact di

ZSmeéhybﬂbazmcﬁtgﬂdlb&ﬁédw|cpya§m_ﬁ{eﬁug;mﬁqﬁﬁ@gz&rge)}pcontmence, stress
Pyridineg v N 2 AiMB P RN RldyY Benign prostatic bypertrophy; prostatitis; detrusor

hyperreflexia; urinary frequency; nocturia; urinary urgency; overactive bladder; pelvic
hypersensitivity; urethritis; prostatitits,; pelvic pain syndrome; prostatodynia; cystitis; or
idiophatic bladder hypersensitivity. The disease associated with pain may be: inflamma-
tory 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.

Representative compounds in accordance with the methods of the invention are shown in

Table 1.

Table 1:

# - Name

1 N*Z*—Isopropyl—S-(Z—isopropy1~4,5—dimethoxy—benzyl) -N*4*-methyl-pyrimidine-

2,4-diamine

2 5-(Z-Isopropyi—él,S-dimethoxy-phenoxy)-pyrimidine-2,4-diamir1e

5_(3-Isopropyl-4,5-dimethoxy-benzyl) "N*4*-isoxazol-5-ylmethyl-pyrimidine-2,4-




In embodiments of the invention where any of R7, R8, Rd or Re are

heterocyclyl or a group that includes a heterocyclyl moiety, such 3
WORRT0e323Y| or heterocyclyl moiety may be pipe- 5 ridinyl, pipraZifyi0s/002020

tetrahydrofuranyl, tetrahydrothiopyrany_l,3?[1,1-dioxotetrahydrothio

pyranyl. More preferably, such heterocyclyl or heterocyclyl moiety may be

| A=yl T=methyt-piperidine=4=y1, T-methanesulfonyl-piperidin-4-yl,
tetrahydropyran-4-yl, tetra- hydrothiopyran-4-yl .or

4. 1-{DRBHAFRRRRIOp AN B Pvh PO R PR DRy T s o -diamine

K7, ‘%(&s@l@pﬂ%ﬁﬁnﬁ&o&ﬁ-&@zﬂﬂ%Aﬁaﬂéyhmhm-bmmlh?wimidine-z,4—
alkyl E,oiet , such alkyl is preferably lower alkyl, i.e. C1-C6alkyl, and more
prefe -‘5W51-C4alkyl. The invention also_provides methods for treating

& disemse-Iepratsi-by-diPeeebepih -ARtAgeria aribeppsetbybhpyrimidine-2,4-
antag mﬁhl&r both, the method comprising administering to a subject in
need thereof an_effective amount of a.compound of any ef-formulas~<{H-15

o T RS PRy bS GUP Ry RSB Propare

diseasey Igigpther instances the disease may be a disease is associated

with.-bain. T arvtractd ase-Mmav-b ctced gt

AT = A5 dimethOXy- A TP Weetamide
frequ ek haEptias %ﬁffé“fﬁggnﬁhengé?s reds in ence: bladder

Bypertaziviiprapsiig-tiostiehioeniopRy4hidstasthydehersgil)- pyrimidine-2,4-
hyperr(ﬁg%liﬁé urinary frequency; nocturia; urinary urgency; overactive
bladder; pelvic 20 hypersensitivity; urethritis: prostatitits,; pelvic-pain

3yndlma; rasenBbaiding s el sdc Bhest PRy pEEssitgamine

e (isa SRS e I A 0 1-Datke oy Desr BB AN Tt~ farsneein]-pyrgisaline-2,4-
pain;{visceral pain; dental pain; premenstrual pain; central pain; pain due
to bup¥&*MiFaine or cluster headaches; nerve injury; neuritis: neuralgias;

AOISATEnG- (dbeorissopropyirierstifiabyystitsyldansanisine-Yifaligarnstic
or-bakcterial {OFhRe AT i ) A e TBe R - yrimidine-
bowesf)f/lnrome. presentative com%ounds; n accordance Witﬁ

the me@Hedewinge invention are shown in Table 1. Table 1: Name 1

N STy 3 TR By O S A prl e D o

4-diamine 2

5.%2- ISR Y4, SRR e Ry ity heneyl-pyrimidine-2,4-

diamine

16 5-(5-Cl‘110ro-2-isopropyl-4—methoxy—benzyl)~N*2*«-isopropyi»pyrimidine—z,A}u

diamine

17 2—[2—Amino—5—(2—isopropyl—4,Sﬂdimethowaenzyl)—pyrimidin—4—ylamino]—ethanol

18 5-(2~Isopropyl—4,5»dimetl10xy~benzyl)~pyrimidine—2,4~diamine-

19 5—(2—Isopropyi—é,s—dimethoxyubenzyl)-N*4“’-[2—(4~methoxy-phenyl)-ethyl]-

pyrimidine-2,4-diamine

20 N*Z*—Benzyl—S—(2—isopropyl~4,5—dimethoxy—benzyl)—pyrimidine-2,4—diamine

21 5-(2~Isopmpy1—4,S-dimet}mxy—benzyl)—N*é*—(4—methanesulfonyl—cyclohexyl)~

pyrimidine-2,4-diamine

22 N*2*~Cyclopropyln5—(2—isopropyl-4,5~dimethoxy-benzyl)~pyrimidine~2,4—diamine

23 N"’4*—Isopropyl—5—(2~isopropy1—4,S-dimethoxy—benzy])-pyrimidine—2,4—diamine

24 N*Z*—Ethyl—s-(2~isopropyl—4,5-dimethoxy—benzy1)~pyrimidine-2,4~diamine

25 5—(Z»Isopropyl-4,5—dimethoxy—benzyl)-N*zl’*-[2«(B—methoxy—phenyl)—ethyl]—
pyrimidine-2,4-diamine

26 2-[4-Amino-5-(2~isopropyl-4,5-dimethoxy—benzyl)-pyrimidin—Z—ylamino]—ethanoi

27 5—(2—seanutyl-4,5~dimethoxy—benzy1)—pyrimidine-2,4~diamine




3 5-(2-Isopropyl-4,5-dimethoxy-benzyl)-N*4*
isoxazol-5-ylmethyl-pyrimidine-2,4 WO 2005/095359
WORMTAFI2905/002020 -32- diamine 4 PCT/EP2005/002020

N*2*-1sopropyl-5-(2-isopropyl-4,5-dimethgxy-benzyl)-pyrimidine-2,4-diami
ne 5

28 PRSP R T e oo Sy b)) Hetyipyricieine
N RO B AR P S N Rl i
3@ ni 4~ (HaGlihe &+ 34@propyl-4- methoxy-benzyl)-N*Z* cycloprop)ﬂ—pyrlmldme -2,4-

Amii %ﬁ o isopropyl-4,5-dimethoxy-benzyl)-pyrimidin-4-ylamino]-propane
-12 d;1 a N [4AminoSs(2 isopropyl-4 5

3dim &Wg@f@r}p@m%@? BengXp-hsneyl)-pyrimidine-2,4-diamine
ﬁﬂmﬁ@—@mt%w@mwmm@mmw priayifipydidinine
diamine 10 _ _

2.4 (2-lsopropy
dine-2,4~-diamine

33hdrN byl 2 455 ovf 4-methoxy
3@('3‘“ ZM'M’“*Béﬂﬁ?bfbetbﬁbpyrnp}di-lm,érﬂmnqﬁmmbegzy@).@yrumdme -2,4-diamine
3% ob oF IO 52 ARG &y fynmidmea A-

'z ' nzyl)-pyrimidine-
2,4 o&aanmee14 5(2

3EONTRI B ROy e ety PP Aimidine - pidtiayhingritsidine-2,4-
N*2 *-Dilsopropyl-5-(2-isopropyl-4,5-dimethoxy

ben §I?Wﬂﬁ1|d|ne 2,4- diamine 16 5 (5-Chloro
3[45iaWem@maempbapmﬁsdmbmmm*@awhmwlmmldme-
5-(2n?§§propmluzl 5-dimethoxy-benzyl)-pyrimidin-4-ylaminol-ethanol

5| CISb oY M B dineenanyy A SRR st A Renzy pyrimidine-2,4-
(2- "’Qﬁﬁﬂ@ﬂ"‘ 5 dimethoxy-benzyl}-N*4* [2-(4-methoxy phenyl)-ethyl]-
pyrimidine-2,4-diamine 20 N*2*

Fen z?t@@QEBWKbﬁ%@IBﬁﬂ'é’Pﬂ’o?%ﬂz%}%y hmethy %%Fgrc# e -y)-pyrimidine-

2,4-diamine
40 | 5-(2-Isopropyl-4,5- dunethoxy-benzyl)-N*z* —(2-methoxy-phenyl)-pyrimidine-2,4-

diamine

41 5—(4,5-Dichloro—2—isopropyi~benzy1)-pyrimidine—2,4-diamine

42 5-(5—Chloroﬂil-is0pr0pyl—4—methoxy—benzyl)-N*Z*-ethyl-pyrimidine~2,4.~dia.mine

43 Sa(Z—Isopropy1~4~methoxy-S»meth‘yl-benzyl)~pyrimidine—2,4-diamine

44 5-(2—Isopropy1-4,5—dirnethoxy~benzyl)~N*2"—pyrimidin~2—yl~pyrimidine—2,4-

diamine

45 Sv(2-Isopropyl—4,5—dimethoxy—benzyl)-N*Z*—(2—methoxy—ethyl)—pyrimidine-2,4~

diamine

46 N*é‘:"’-Benzyl-N""Z*—isopropyl—S-(2—isopmpy1~4,5—dimethoxy~benzyl)~pyrimidine~

2,4-diamine

47 | 1-(4-12-{4-Amino-5- (2-isopropy’l~4,5ndimethoxy—benzyl)—pyrimidin~2»y1amino] -
propyl}-piperazin-1-yl)-ethanone

48 5—(Z—Isopropyl-4,5-dimethoxy~benzyl)-N"’4*~(tetrahydro—pymnmi—y})—pyrimidine-

2. 4-diamine

49 N*tl*—Cyclopropyl-S—(2-isoprc)py1~4,5-dimethoxy—benzyl)-pyrimidine-z,é—diamine

50 5—(5~Ethoxy—2—isopropy1—4~methoxy—benzy1)upyrimidine-z,é-diamine

51 N*2*-(2,4~Dimethoxy—phenyl)»5-(2~isopropy1~4,5—dimethoxy-»benzyl)-pyrimidine—




21 5 (2-1sopropyl-4,5-dimethoxy-benzyl)-N*4*

(4-methanesulfonyl-cyciehexyl)- pyrimidine-2,4-diamine 22 N*2*
WEIHPIBHI-5 (2-isopropyl-4,5-dimethoxy-benzyl}-pyrimidine-B LB 5402020

23 N*4* Isopropyl-5-{2-isopropyl-4,5-dimgthoxy-benzyl)-pyrimidine-2,4

diamine 24 N*2* Ethyl-5-(2-isopropyl-4,5-dimethoxy-benzyl)

pyrit nﬂ—glﬁﬁﬂyamme 2557(2- |sopropyl 4,5- dlmethoxy benzyl) N*4* [2-(3
methoxv phenvll-ethyl]- h\lrlmldlne iamina-26-2 mine-5-

&op (;]5)/4 4@@9?1&%% éf@gﬁ?lﬁg}n }ﬂ’fﬁ%gﬁmo]&@{ﬁa%%rﬁralﬁme—z A4-diamine
$3(<1 Sﬁcwmlﬂeﬁidmhﬂkﬂiﬂemﬁﬂmw}MMm%A@@mwo

2005/095359-RCTE D’)nr\E TaYa)

e e I g a2

N*2*%- I@at.fmyi 5-(2- |sopropyl -4,5 dlmethoxy benzyl) pyrimidine-2,4-diamine

20

EpgCaL m&ma&egybfydmmmp "ﬁeﬁwbl-piynmldme—z -diamine

cyclapropyl-pvrimidine-2 5_(2 leconranvi-A methaoxy

56ph aﬁ({%ﬂ};gwg Wmﬁam@ﬁr&%lﬁgegf xy )-pytimidme-2,4-diamine

B4 S LOHIBr 22 S sepenyfidiomtimethdorhd Y R by Anidihe:3Hkariine
33 Nr4* E thJA gtisa{)ro |-4,5-dimethoxy-benzyl)

pyrmmBYﬁ mine: T\l*4* Benzyl-5-(2 isopropyl-4,5-dimethoxy

anmdme?ﬁmamlﬂ@%tbm1mgﬁy)-@)Hlamﬁo&ﬁr ~diamine

AzyE-* llL' fu figesZ {F+diam -pyrimidine-2,4-
?(2- s% 2ro};ci)? dlmethoxy benzyl) * -(4-méthoxy pE}ﬁﬂ{T)a g)};rﬁlmldme 2
4 dipfel

402 '50(1@9%1@1&#§gpmuﬁrﬁi@msmmw}¢mm@mmmmmme

ﬁﬁ%ﬁ%ﬁﬁ%wggw&.gg&gwbﬁ% e

@24 053 ui@ﬁfbpyl-l methyl lH—mdol 5-y10xy) pyrxm1dme»2 4-diamine

ISOprOpyird:E A4 2, —?rﬁ'ﬂuﬂiﬁmql -diamine

HE- ls@ﬁ%@ﬂmmﬁﬂw&mwz@%@wwﬁ@% ripriRTe-

G 5-(2-Isopropyl-4,5>-dimethoxy-benzyl)}-N*2*-methyl-pyrimidine-2, 4-diamine

66 | 5-(2-Isopropyl-5-methyl-phenoxy)-pyrimidine-2,4-diamine

67 5-(5—Chloro—2-isopropyl-4-methoxy—benzyl)-N*Z*—methyl«-pyrimidine—z,tl—ciiamine

68 N*Z*—Benzyl-S—(5—ch10r0—2~isopropyl-4-methoxy—phenoxy)—pyrimid.ine-l&-

diamine

69 | 2-[2-Isopropylamino-5-(2-isopropyl-4,5- dimethoxy-benzyl)-pyr1m1d1n-4~yiam1no]

ethanol

70| 5-(5-Chloro-2-isopropyl-4-methoxy-phenoxy)-N*2*-(tetrahydro-pyran-4-yl)-

pyrimidine-z,4—diamine

71| N*2*-(4-Chloro-phenyl)-5-(2-isopropyl-4,5-dimethoxy-benzyl)-pyrimidine-2,4-

diamine

72| 5-(2-Isopropyl-phenoxy)-pyrimidine-2,4-diamine

73 5—(2~Isopropy1-—4,5—dimethoxy-benzyl)HN’%*—methyl~pyrimidineuz,é—diamine

74 5—(5~Chlorow2—isopropylmtl-methoxy-phenoxy)-N*Z*—isopropybpyrimidine—2,4—

diamine

75 Sw(2~Isopropyl—4,5-dimethoxy~benzyl)»N*4’*-(Z—methoxy—ethyl)mpyrimidineu2,4-

diamine

76 N*Z**Isopropyl—S—(2~isopropyl—4,5-dimeth(:)}cy—phenoxy)-pyrimidine—2,4—diamine




diamine 41 5(4,5Dichloro 2ispropylbenzyl)-pyrimidine-2,4-diamine 42

5-(5-Chloro-2-isopropyl-4-methoxy benzyl) N*2*
woethifsysifidine-2,4-diamine 43 PCT/EP2005/002020

5-(2-1sopropyl-4-methoxy-5-methyl-benzykpyrimidine-2,4-diamine 44

5-(2- Isopropyl -4,5-dimethoxybenzyl) *2 pyrmidl; -2-yl-pyrimidine-2,4-

ﬁla

Ne22eeyl4; mﬁbﬁ}ﬁt‘éﬂiﬁ?ﬂl@yﬁmldmea 4~diamine

henzvD-N*2*-(2 -methaox\v-ath avrimidina. 2. 4. dianaia

Rrar %%%%H@Eﬂéo%%ﬁﬁtgﬁ@opr;p é%%(@%gﬁ;(\l/ eﬁv?%rﬁ%ﬁmme

m_

PN paminButyl b-(GB-{Ghloro-2-isopropyl-4 —methoxy—benzyl) pyrimidine-2,4-

[4- A:nt}mgléléz isopropyl-4,5dimethoxy-benzyl)-pyrimidin-2-ylaminoJ -
propy

haplperazm 1-vD-ethanone 48

(2| NEpropsIAl SR ePchyy SRR R b VAR AT e

3
N*4

- 2R AU Adyl-4,5-dimethoxy-benzyl)- pynrmdme -2,4-diamine

’-C‘vr‘lnnmn\ll 5-(2-isoprop\i-4.-5-dimethox v\-i\'

%Imﬁ]lﬁ[a‘iz&ﬁﬁﬂg}g,ﬁ I%%@@M g}'r% @8 o’Bnyzt #}Qtﬁggﬁdln -2-yl}-acetamide

gy1)-

MﬁmlCBBﬁzﬁMﬁal‘Mmcﬁiﬂ 1sopropy1~4»methoxy—benzyl)—pymmdme -2,4-diamine

N*2%. (2 A in

y netn LSRRl pCIGIeN s e STy midine-
%ﬁ‘ne \%l/_gﬁﬂ 2?55%8‘? hé’%g?fﬁ 0 -34 (2 4-diamine 52 Wwi

_N*2* Ei{ﬂﬂ&m}ty% -(2-isopropyl-4,5-dimethoxy-benzyl)-pyrimidine-2,4-diam

e

3 B S R TR RSy e Py D erhalipri g phyrimidine-2,4-

N*2%-(2- Chloro -phenyl)-5-(2-isopropyl-4,5-dimethoxy-benzyl)-pyrimidine-2,
&)

4- dip

9654 @lgrm@t&@m@psdrﬁﬂndﬁb@wbamﬂwpmmﬁé-ﬁmmhmme 56
2=(51Brome-2-isopropy et

§(5 Cﬂgrg’ﬂ}%opr e he 0?{)3‘

pyrlnmhnel@eélldtdwhe 58

5N

| diamine

89 | 2-[4-Amino-5-(5-chloro-2-isopropyl-4-methoxy-phenoxy) -pyrimidin-2-ylamino]-
butan-1-ol

90 5—(2-Cydobutyl»!i,5-dimethoxy—benzyl)~pyrimidine~2,4—diamine

91 | 1-[5-(2,4-Diamino-pyrimidin-5-yloxy) ~4-isopropyl-2-methoxy-phenyl]-ethanone

92 (2,4«Diamino-—pyrimidin—5—yi)—(2-isopropyl-4,5—dimethoxy—phenyi)-methanone

193 5—[5_(1H~Imidazol-2-yl)—2—isopropyl~4~methoxy—phenoxy}-pyrimidine—2,4—diamine

94 (2,4~Diamin0~pyrimidin—S—yl)—(2-isopropyl~4,5~dimethoxy-phenyl)—methanol

05 5—(Z-Bromo—4,5—dimethoxy—benzyl)—pyrirnidine—ZA-diamine

96 | 5-[5-Chloro-2-(2-fluoro- 1-methyl-ethyl)-4-methoxy-phenoxy] -pyrimidine-2,4-
diamine

57 | (5-Chloro-2-isopropyl-4-methoxy-phe enyl)-(2,4-diamino-pyrimidin-5-yl)-methanol

98 | 2-}4 »Ammo~5~(5~chloro-2~ethy1—4—methoxy—phenoxy)-pyrimidin~2—yiamino]—
butan-1-ol

99 5»(5-Chioro—2—isopropy1-4—mefhoxy—phenexy)—N*Z*—(S-ethanesulfony1~1-methy1—
propyl)-pyrimidine-2,4-diamine

100 | 5-(5-Bromo-2-ethyl-4-methoxy-phenoxy)-pyrimidine-2,4-diamine

101 | 5-(5-Chloro-2-ethyl-4-methoxy-phenoxy)-pyrimidine-2,4-diamine

102 5—(5~Chlom—2-cyclopropy1—4~meth0xy~phenoxy)-pyrhnidine-Z,4-diamine




59 5-(2-Isopropyl-4,5-dimethoxy

benzyl}-N*2* N*4*-Biphenyl-pyrimidine-2,4- diamine 60
wB2(8stsessopyl-1,3-dimethyl-IH-indol-5-yloxy)-pyrimidine-2,4-cd&rEB2E/062020

5-(5-Chloro-2 isopropyl-4-methoay 36—

benzyl)-N*2*-isobutyl- pyr|m|d|ne -2, 4-diamine 62

BB s ey O B A UG AT
]Balcr 2= |soor%r8v 4- ay hp%ﬂ%N*?*ﬂmﬁ?ﬁ mlmmm. 2 4 :h,r_-. nine
Cr e e RO TR P O e
53 B(EORIRY53dntlhebeazyl)- pyrxmldme—Z 4-diamine

enzy)-N*2*-methyl- /rumnrhm:. 2 d-diamine

ARy A }*%gf%asagffwla%%ﬁﬁ%(’é‘? bepzapise
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Compounds of the present invention can be made by a variety of methods depicted in the

illustrative synthetic reaction schemes shown and described below.

The

starting materials and reagents used in preparing these compounds generally are either

available from commercial suppliers, such as Aldrich Chemical Co., or are prepared by
methods known to those skilled in the art following procedures set forth in references such
as Fieser and Fieser’s Reagents for Organic Synthesis; Wiley & Sons: New York, 1991,
Volumes 1-15; Rodd’s Chemistry of Carbon Compounds, Elsevier Science Publishers, 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

dilled in the art having referred to the disclosure contained in this Application.
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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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iamine 257 _ . s .. . ed
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2 HmaIoRRERRY IPY pNENGre 2rkHianaiatonyl group and provide diamino benz-
ylpyrimidine i. The diamino benzylpyrimidine iis a compound of formula (I) and is
usable in the methods of the invention. The amination of step 6 may be achieved by
heating amino methanesulfonyl benzylpyrimidine gin the presence of excess amine h

under mild pressure and polar solvent conditions.

Numerous variations on the above procedure are possible and will suggest themselves to
those skilled in the art upon review of this disclosure. For example, various pyrimidine
reagents may be used in place of iodopyrimidine b in step 1. In such variation, described
in 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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ﬂﬁexﬁﬁﬂ are either commercially available or may be prepared by techniques well known

in the art for use in step 1. For example, the substituted benzaldehydes a of Scheme A
above may be converted to the corresponding phenols j via Baeyer-Villiger oxidation using
peracid such as mCPBA, as fllustrated in the experimental examples below. The alkylation
of step 1 may be effected in the presence of mild base under polar aprotic solvent condi-

tions.

In step 2, a cyano enol ether compound n is formed by treatment of cyano ether 1 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 ¢ 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
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The procedure of Scheme C is effective for use with benzaldehydes a in which groups R
and R® are small such that the aldehyde functionality in step 1, and methoxymethyl cinna-
monitrile functionality in step 2, are relatively unhindered. However, the introduction,
e.g., of R! as an isopropyl or larger alkyl group, reduces the yield of step 1 nominally to
zero. Table 2 below summarizes the relative yields provided by Scheme C for various

benzaldehyde starting materials.

Table 2
r R R* R’ R* R’ Yield %
1 H -H -OMe -OMe -H 67%
2 -OMe -H -OMe -OMe -H 37%
3 ~CH; H “OMe “OMe H 34%
4 -Bt -H -OMe -OMe -H 18%
5 -Isopropyl | -H -OMe -OMe -H <1%
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skilled in the art having referred to the disclosure contained in this
Application. WO 2005/095359 PCT/EP2005/002020 -44 The startin
WO itdas%nd the intermediates of the synthetic reaction schBfTeER 85?1’{982029
isolated and purified if desired using c@gventional techniques, including
but not limited to, filtration, distillation, crystallization, chromatography,
spaBd dadike fSushdnaisgiaisrganids shareierzadueglesiksdtiorhp Examples
means |nclud|ng physical constants and spectral data. 5 Unless specified
5¢ B(EHED %ontrary, the reactions described herein preferably are conducted
under an inert atmosphere at atmospheric,pressure a eact an .
Thesprepsirdsghthe H?‘WBHP%S&‘[‘“‘?E&E t&ﬁ&ﬂ‘fz}g}f& More preferably Of genito
uibRdRy mgéacc&@mng 128 Qisanttmastlpiéderatiyaan @@@rﬂl@?ﬁ&?ﬁtyta% associated
b|e tem tur d
wﬁg%ﬁ oA RE R syn?ﬁe%‘&ﬂ‘% {8 (R Ll Alnd i heraaute

ic procedure usa le to prepare specific,

bladdepcapatstyefiferneary g§ PSSRSO SRR RN S 6S SHSHRRCORinpgjce Dladder

rRBSHR e BRI 6§ltaaddjeimms{mh]yperreﬂema,
h@%HEME? ?’5%?}1%2 ep 1 of S ]’?ﬁ% \ b

ufﬁ@g,ﬁﬁrﬂg@m@%mw t}%nggn%y,boevr&gl: ‘%g qec%cig' %l@é@tﬁgp\égggnsiﬁvity,
uée@ﬁiﬁ@;ﬁdadﬁt&mw paltesyidrprimidirstamdirdacasimifidigphatic bladder
h ro"é%ée %Qr n%_ O¥elo sﬁr beney eisaidinsyerdhR dadaageimidine used in

r a

e prepa ccording to the procedure described by
Sakamoto et aI Chem. Pharm. Bull. 34:27 6). Numer
th t £
ThatsomapRinae A% SRRyaRLY %Mf@ﬁ?ﬁ?&#&ﬁ@ iy P SAiEs i he freatmen
oPBRAtEC.RY teattiithis s wetidadwithptioseoskilovids Hasiely. qﬁcmlaﬁgf mc luding,

instances. & (mas ed aI &5%},0&@@'[ R&remen-
bgiag @ mrsd, o |rftro§ gaeswed él&? Ve wiapud

uction o

onalities to benz de a
sﬂﬁmmcmm@mawmd@qﬁeé@%ﬁ?&%%&’:%ﬁgé ?ﬁ?@ﬁg netve injury,

Aldshydegramas Alsehyrie, Riskestio nrﬁﬁhe mﬁsr@ﬁttakcysﬂmremmm, viral,  pare-
e e MO R095 B e i

carried out in th &
APEHRMCR ot Rited h}it}nfagamahbmmhﬂg@rders such as irritable bowel syndrome.

The invention includes pharmaceutical compositions comprising at least one compound of
the present invention, or an individual isomer, racemic or non-racemic mixture of isomers
or a pharmaceutically acceptable salt or solvate thereof, together with at least one pharma-
ceutically acceptable carrier, and optionally other therapeutic and/or prophylactic ingredi-

ents.

In general, the compounds of the invention will be administered in a therapeutically effec-
tive amount by any of the accepted modes of administration for agents that serve similar
utilities. Suitable dosage ranges are typically 1-500 mg daily, preferably 1-100 mg daily,
and most preferably 1-30 mg daily, depending upon numerous factors such as the severity
of the disease to be treated, the age and relative health of the subject, the potency of the
compound used, the route and form of administration, the indication towards which the
administration is directed, and the preferences and experience of the medical practitioner
involved. One of ordinary skill in the art of treating such diseases will be able, without
undue experimentation and in reliance upon personal knowledge and the disclosure of this
Application, to ascertain a therapeutically effective amount of the compounds of the

present invention for a given disease.



under dry polar aprotic solvent conditions. In step 2, alpha-hydroxy benzyl
pyrimidine c is reduced to provide benzyl pyrimidine d. The reduction of

WEepsRIRIYbe achieved using triethylsilane and trifluoroacetic EcidERfH)|002026
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5 under polar solvent conditions. In step g a first amination by reaction of
amine a with benzyl pyrimidine d yields benzyl aminopyrimidine f. Amine
R GO SRy ShitleR @1 b’e afltrﬁnis&aedda@bamiaeedtasﬂrfgrmulations in-

%%'gﬁgggg'&g%uﬁ%b & R AP SERIARES NI I QUM HIEE B, Lopical,

ammonia, me ne et mine ISOpI’O Iam|ne

puliine grvagirmines phienis mﬁy@}ﬁﬂﬁ@t@% infFAdaterial, intrathecal, sub-

%@SM@%&%&%’MBss)l%ﬁﬁmgaau@ipsflﬁirxefc@ﬁihmﬂk& fohedashibatinton by in-
b?gégﬁg@%?%&b Cg)ré:-i o berc]f)n dﬁ{éaglr%ls Tati %Ixristpeneraﬂy oral using a

exdidatiemofitile &asﬂgylsegfatml glmlpcaﬁberazirhaiﬂmwdma Y@h@sﬂegree of afflic-
carried out to afford amino methanesulfonyl benzylpyrimidine g. The
Bfation of step 4 may be 15 carried out using metachloroperbenzoic

acid (mCPBA), OXONE(r), e oxidizing. a el t under mild, polar :onal ad-
éd?é?ﬁ%‘éﬁéliﬂ’b?&mﬂ‘%‘é%%’h%{é%ﬁ ABHBRLRRS megt‘glp%b n woﬁ Pamino entional ad
m%hm%&wfeﬁybbaﬂaﬂwnmmhe;gi,awsdrmameﬁhmmwﬂrﬁémmmﬁgp@ééomposﬂwns
Tgr:\“nfﬁép ggesggoﬂ'%e%:gﬁl%ggﬁcgy %?@éﬁi@ﬁ%ﬂipﬁﬂgﬂ&'ﬂﬁmsﬁhﬁy be com-

ben yrimidine 11S a compou dofformula Q and |s 20 usaple ddi !
ipritrel mBehovensionrl ingeesionts TheORRFRHABA! BTLRILHPRIaY IR UK additiona

Ry REBYRGEEHAP dﬁ&@ﬁﬂ ﬁéd'f&m/fwgmyﬁd’gﬂﬁ?ﬁrgtmdﬁeqmmeﬁable effec-
excess amine ermi ure and polar solyent ¢
tiveranoret af B{Foq.gzgﬁw ov%ec%%%lgag reagre S% St%ﬁ%?%} gﬁﬁ?ﬂy dosage range to

simﬂpid’yrain%ivqﬂmmmmsﬂu HethiresHioasmpphaemplstipigolids, such as tablets
Slsgﬁeé; @ﬁ%ﬁ!ﬁad’@%%ﬁé}wHH&@J&%@@@@@@&E&M&E@ SSRGS such as

ace of iodopyrimidine b in'step 1, In suc ation, described in the. the & f
eﬂb@mﬁémmmmﬁ}%§%§iéwnﬁéhﬁﬁ58ﬁ%% Igs 16 QrALgR e 0 the form o
%dgg&&&ie@lfﬂﬁ%@ﬁéywwgmﬂ&ﬂﬂﬂﬂﬂﬁmnehabr Me%@@p@xtgﬂ@mj_@:table sotu-

Ol Lo form f)%a gg%thlg yﬂu 65%1&@6” taﬁ{}%]%%l%(}l |i] ﬁgram of active ingre-

Wi he resultant ketone can then be

tﬁdﬂwmépkaﬂxﬂsthdamétﬁ@iyfgabgpg%%/me@%éﬂrﬂ%%@ﬂ&?% per tablet, are

pyri I thdhedpneitiare Wighe 005/095359
S

The compounds of the invention may be formulated in a wide variety of oral administra-
tion dosage forms. The pharmaceutical compositions and dosage forms may comprise 2
compound or compounds of the present invention or pharmaceutically acceptable salts
thereof as the active component. The pharmaceutically acceptable carriers may be either
solid or liquid. Solid form preparations include powders, tablets, pills, capsules, cachets,
suppositories, and dispersible granules. A solid carrier may be one or more substances
which may also act as diluents, flavouring agents, solubilizers, lubricants, suspending
agents, binders, preservatives, tablet disintegrating agents, or an encapsulating material. In
powders, the carrier generally is a finely divided solid which is a mixture with the finely
divided active component. In tablets, the active component generally is mixed with the
carrier having the necessary bihding capacity in suitable proportions and compacted in the
shape and size desired. The powders and tablets preferably contain from about one (1) to
about seventy (70) percent of the active compound. Suitable carriers include but are not
iimited to magnesium carbonate, magnesium stearate, talc, sugar, lactose, pectin, dextrin,

starch, gelatine, tragacanth, methylcellulose, sodium carboxymethylcellulose, a low melting
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-46 Scheme I_3_be|ow illustrates another synthetic procedure usable to
prepare specific com- pounds of formula (1) above, wherein X is 0, Y is

W(}Nﬁﬂﬁbesﬁ' and Rslare hydrogen, and R', R2, R3, R4, R5, RRICEHRRES/002020
are as de_flne_d here_ln. [err] 5 SCHEME B, In step | of Scheme B, an
O-alkylation is carried out by reaction of phenol j with a halo- acetonitrile

x%a%‘é@oaéé%%‘%é‘e??ﬁ@ rilesdee torpfford cyana.athesnt Huraiaus eibsliidethe formu-
henols j are either commercially available or may. he prepared by . ..
Tagom e eiiie RABRALRT M&‘b%&’?}é‘éﬁﬁ%{’&%ﬁé@&; &R é’ft}{]"éd‘“‘c’» a capsule
iﬁﬁ%‘%ﬁ@' é&ﬁg@ a&%fmdﬁﬁ,am&ﬂwmeﬁ ddrabeyis maybendsdertearsier, which
_the corresponding phenals j,via Baeyer-VYijlli idati ' i

AR FRTERL SRR TR T st

alpyditiopillef ity majorsrgrsoreay e assqlidderas Siian ags%g‘gfsinis‘mion-

polar aprotic solvent condi- tions. In step 2, a cyan enol ether compound n
dgg%gf%%%ng@%@ﬁ%%l gﬁ@ﬁ@i@tﬁeroﬂx niffude iGwttdngrhpsepsuetians including
lum hydride, fallowe introduction of e N
i
s wleiphrrayribendedriedoaoumertedshenapelE B dRIIYHA fBHT RParations.
Elehid ﬁ%?g?é?r@ﬂﬁ%ﬁﬁss@ﬁﬁ%,@gl AHagiding geopdemegdyirolikelutions or may

presence of base, under polar aprotic conditions, to yield .
ehainoB I RBSBTNSTHG A TAD S HIRE O3 pTIoRopleater o acpcip- Aqueous

) IS a compoun
foimAs (uniBaieer i maitotisnf theanirentipnpAsantinewsiss ¥1d adding suitable

Scheme A discussed.above 1S variati .
SiREHs AU S LA e el s
bt disperaig ptdindsdoidedeasaomBpRSEt A iU DR AER i Groterial such as

%%%FF%% 5%%{% éﬁ(%ﬁ?ﬁ?iﬁ:ﬁ?iﬁﬁﬂ@&l\ﬂ@@@&H@Qﬁ&ﬁﬁoxymethyiceﬁulose, and
RN RS 8 S57EE O TID TY LR MOt gy, suepen

et anoth
I@f@&ﬁdﬁﬂeeﬂﬁﬂﬁlﬁl_foﬁm’fmaﬁmahf,ﬂm@édiﬁjemt@dﬂm@@@h‘t%g%@;%ﬂﬁﬂnmhfams’
%%%ris%e%tean'{iévz? %%Qf@rs,%%ﬁggaﬁ%@ﬂgtﬁa @We@t@i@ﬁgg@ﬁﬁh‘i‘ﬁﬁﬁs,&ﬁ.Mrs, solubi-
lizing agents, and the like.

The compounds of the invention may be formulated for parenteral administration (e.g., by
injection, e.g. bolus injection or continuous infusion) and may be presented in unit dose
form in ampoules, pre-filled syringes, small volume infusion or in multi-dose containers
with an added preservative. The compositions may take such forms as suspensions, solu-
tions, or emulsions in oily or aqueous vehicles, e.g. solutions in aqueous polyethylene
glycol. Examples of oily or nonaqueous carriers, diluents, solvents or vehicles include
propylene glycol, polyethylene glycol, vegetable oils (e.g., olive oil), and injectable organic
esters (e.g., ethyl oleate), and may contain formulatory agents such as preserving, wetting,
emulsifying or suspending, stabilizing and/or dispersing agents. Alternatively, the active
ingredient may be in powder form, obtained by aseptic isolation of sterile solid or by lyo-
philization from solution for constitution before use with a suitable vehicle, e.g., sterile,

pyrogen-free water.

The compounds of the invention may be formulated for topical administration to the
epidermis as ointments, creams or lotions, or as a transdermal patch. Ointments 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,



5 well-known synthesis of "ormetoprim" and "trimethoprim" antibacterials.
This synthetic procedure is reported by Manchand et al., J. Org. Chem.

WHT085@EB535 (1992). [err] SCHEME C In the procedure of SEKEEE805/002020
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benzaldehyde a is treated with acrylonitrilg in the presence 10 of sodium
methoxide in step 1 to afford a phenyl methoxymethyl cinnamonitrile com-

BOHAGing a¥NENsINHA I8 Sagekes] wilkkavagidipat) siepldringagltiiheFormulations

diaminopyrimidine .r. Diamino pyrimidine r.Jjs.a compound of formula (1).in.

AR P e N G B A B A o P e alveagens
pracesuredbSehemal Csiscedfectivé atmciasenmgew@nﬁa|§@%ﬂf¢§ca§armgﬁhe active
g{ %%q&g%ﬁ% e small.sush thaidhe aldebyiefunetionalitaia; and mouth-

methoxymethyl cinna- mopitrile | Yt@ftﬁonagty in.step 2, are
vestehivsety BRRITIOE HiE aFibRaveTe Rt SAHLRRE YAy R as an

isopropy! or larger alkyl group, reduces the yield of step 1 nominally to .
TexocotaplaiddelbthismventonanadedtativelyleddoprouiibsNsyiSeenppositories.

RS D R T80 A Al e
@Mdha stire mgmqr@méséwiéeﬁeﬁehﬁ@g&%ﬁ*&&%dm é%%-r? g*}%“’hm

Wi 309R/09535 2 RETH/ ERAQRMAPHRE coh® Speifizabtailifoallmseditingol, and to

co unds of the invention are described in the Examples section below.
mpounds of the invention are usable for the treatment of a wide

range of genito- urinary diseases, conditions and disorders, includin

i . :
(fheaagrpevelised shednieatipn seriibe ferwhiAid ffcrS ML OBURIEAGn. Pessaries,
mﬁgﬁ@&éﬁ]ﬁﬁfﬁﬁlﬁ nestegTaiianssHaRcirduatepitelititionpacity active ingre-
frequencKofmicturition urge inc tinetr][c stress incqg_tinence, bladder

dient such carriers as are known in the art t0 B¢ approprid

The subject compounds may be formulated for nasal administration. The solutions or sus-
pensions are applied directly to the nasal cavity by conventional means, e.g., with a drop-
per, pipette or spray. The formulations may be provided in a single or multidose form. In
the latter case of a dropper or pipette, this may be achieved by the patient administering an
appropriate, predetermined volume of the solution or suspension. In the case of a spray,

this may be achieved e.g. by means of a metering atomizing spray pump.

The compounds of the invention may be formulated for aerosol administration, particular-
ly to the respiratory tract and including intranasal administration. The compound will
generally have a small particle size e.g. of the order of five (5) microns or less. Such a par-
ticle size may be obtained by means known in the art, e.g. by micronization. The active in-
gredient is provided in a pressurized pack with a suitable propellant such as a chlorofluoro-
carbon {CFC}, e.g., dichlorodifluoromethane, trichlorofluoromethane, or dichlorotetra-
fluoroethane, or carbon dioxide or other suitable gas. The aerosol may conveniently also
contain a surfactant such as lecithin. The dose of drug may be controlled by a metered
valve. Alternatively the active ingredients may be provided in a form of a dry powder, e.g.
a powder mix of the compound in a suitable powder base such as lactose, starch, starch
derivatives such as hydroxypropylmethy! cellulose and polyvinylpyrrolidine (PVP). The
powder carrier will form a gel in the nasal cavity. The powder composition may be pre-
sented in unit dose form e.g. in capsules or cartridges of e.g., gelatine or blister packs from

which the powder may be administered by means of an inhaler.



hyperreactivity, benign prostatic hypertrophy (BPH), prostatitis, detrusor
hyperreflexia, urinary frequency, nocturia, urinary urgency, overactive

wobtaekiersyselvic hypersensitivity, urethritis, prostatitits, pelvic B&iRFF2005/002020

10

15

20

25

syndrome, prostatodynia, cystitis, and idjgphatic bladder 10

hypersensitivity, and other symptoms related to overactive bladder. The
WRRPUAssIOfdARdRGRAY maeﬁxpM@MfmUm@aamgmig@é@sfm ggtained or
treatme f diseases. condijtio ﬁ@llth% amg@gmpgunds of
coRER) o LT SO o TR e AT

clu Ut not mlte flammatory pain, s
tﬁamaresm:EWqundemm fpa:mlﬂptgdﬁ@ﬁrag{fggpﬁaﬁ ﬁrégﬁfﬂéﬁaﬁ‘&ﬁﬂuspdj}?%? lhvery de-

1;1% bsu 'Fﬁegg'géﬁb@ &Eﬁ%?m%u@ WM@HI Bjialtﬁmkﬁ ndesitisof the compound is
neura 0|son| |schem

gias, ur nterstl Stl ) d
I‘WF@FSB@&B&'@%‘FB TBP%ﬂrf?ﬁ }6‘?1 sat“' uma icin un%% gr?gltgfdm Compounds
A iR AR SR0vSrjutens) araficegaintysuoaihedd oA dinctidhanBeaRid support
ﬁiﬁ Oé%%gfa 315:1? f%s ”{re'%easl? le bowetayadiemea: e ﬂﬁ@ﬂ&l@ﬁtﬂ&@'@ﬂﬁ@nwn e.g., Azone

eutica

compositions comprising at least.one compound of _
v chatagiommacia bt oS AR TG A PP R i sub

mic mixture

?éé%%q@%@rimﬁ%ﬁ}e% %&iﬁsﬁw@ﬁw aﬁcgaelnlqatablmﬁﬁ:m s@hfasebﬂeég@ implants
Rt he F%Pgﬁgffﬁg %Wso?% %ilrra %594 $RHibe #iBber, or a bio-

of prop ic Ingfedi~ ents. In general,
H}%Mtﬂ@tm@ﬁﬁﬁrth%upnéﬂumdkbe administered in a therapeutically
effec tive amount by any of the accepted modes of administration for

ﬁéﬂﬂé@%ﬁ@a@ la&?:ﬁé&%ﬂﬁ&re?ﬂ?tﬂb%ddﬁﬁadewga diesrave Iysisdilform, the

m ally, Y aily, and m 4
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Qlﬁ%@iﬁléﬁtbefﬁeﬁﬁﬁd dthezafermncndiatadleagtn BrapR %&QW@Ckage containing
Qten % oriheg r'r\;{% %%Qalﬁ%%d st 5955%1@@9{1‘:%@: aalspinisiratidpotvders in vials

owar the admlnlst atl nis dire
tself,
R T which e ecinitaion b drecied,ang ey o orene s

91: rdinaneskilld aaemﬁmaaﬂafwmﬁtsemmammpwnhout

ue experimentation and in reliance upon personal knowledge and the

ﬁsggﬁ?%?% iz SRRl I'%@&Q?%@;@%%@iﬁe@rtﬁﬁfﬁﬁﬁ%' Bt@ﬁ@é‘&t‘i’@ed in Remington:

ompounds

e present |nvent|on ora V
w&mmmsy@mﬂﬁmgoi%% editr BRI %{%ﬁéﬁ %Companv»

|nven

Mg %ﬂﬂﬁq'@§§ﬁfﬁdﬁﬁﬁ§ﬁﬂﬁi@0%ﬁi@ﬁ@fﬁﬁﬂkiﬂhmaeeut1cal formulations contain-

ing a compound of the present invention are described below.

\:U‘C('

EXAMPLES

The following preparations and examples are given to enable those skilled in the art to
more clearly understand and to practice the present invention. They should not be con-
sidered as limiting the scope of the invention, but merely as being illustrative and repre-

sentative thereof.
Preparation 1: N~(2-(R)uﬂydroxy-1—methyl—ethyl)—guanidine
Step 1: Bis-benzyloxycarbonyl- N-(2-(R) -Hydroxy—I—methyl-eth}fl)~guanidine

~chz _cbz
N

Ho e s y N/lNzcbZ — Ho\/LN/lN,cbz
o VN NN



cluding those suitable for oral (including buccal and sub-lingual), rectal,
nasal, topical, pulmonary, vaginal, or parenteral (including intr muscé{)l%’ozom

WORMHNER, intrathecal, sub- cutaneous and intravenous) adminIStTAtIon
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or in a form suitable for administration by;#.5 halation or insufflation. The
preferred manner of administration is generally oral usin%_a convenient

Tdailyessge fagimen- whioh-tapr bpaadiU6158 actommyt qelrbgbivas added
afflic. fion. AP iNvRdigniteedhBeritoane ct al.,
Pl %oxaﬂ.gnnfe?ﬁ L%OQEP&HHQE Pldhe: teath

€ Ccar . .
€ conven al a ants, carriers, or diluents, ma(}/ be gla((éﬁd into

Toeedoedrost PAGEBAELADAI AEAHFGRRHS HOERITIRT A SRR te! i vacuo. Puri
RAURASE Wice EemRAsiiaRS A Titdosagaid GGl Bordethbirbenrpoxycarb-

conventional.ingredients in conventianal proportians,, W Srawitbaite solid.
it &0 ?5‘%8%53)‘6“%%@?%%%% ‘é%,uéﬂn%et@é Ait dgzgge forms may
contain any suitable effec- tive amount of the active ingredient

Smmmmaféﬁé-HWTﬁt@ﬂbﬁlﬁéWl&@éﬁéd}%ge to be employed. The
pharmaceutical compositions may be employed as solids, such as tablets
15 or filled capgsties, semisolids, powders, Sug in glrelease formulations,
or liquigsisutth as solutions, suspensions, emuldigns, elixirs, or filled
.ql*&@é; or in the i‘iorm of "spsstgrie Net,rectal or vaginal
administration;Hor in the form of sterile injectabldsolu- tions for parenteral
use. Formulations containing about one (1) milligram of active ingre- dient

?ar, more broadly: & %MI@QQJ@RMM&MmMm@@uam&m in
%f’e??are 20 accordingly <uitable repr septative unit dosqg_e ]:?rmﬁerTFRtmosphere
E6mpotiiol aranadded Qg&?ﬂ&@éfg%&j&%&‘iﬁ%ﬁ. %s\‘?arlrefftyl(l)li‘l ora _
g@l Rini ggfaﬁ. tiemheasagr faimerchihss fitemhteutichl @pﬁga@imbmd&oncentrated n
osage form y ise a ,compaur C mi4he gresent
e TR AR el o

ceptable salts “thereof as the active
component. The pharmaceutically acceptable c riers,c meﬁgfe either

AT AR R A I e e O T dine com-

€ )

Wﬂg%&@%@,@gp@gsitorie& and dispersible granules. A solid carrier
ay be one or more substances which :also act as diluents,
fﬁrﬁjﬁ%ﬁﬁ&@“&% ||£ge¥q§,P ﬁﬂgﬂ'?a‘tsr%%gﬂmspénding agents, binders,
m&%&iﬁ&mﬁspipbtéﬁdisﬂrmmmfa@éﬁ@hdﬁ gfi®ncapsulating material.
I \ apslef $%M§ a finely divided solid which is a
rﬁi@gﬁrﬁ%ﬁgﬁ%ﬁ 3) divi m\(e component. In tablets, the active
NniBemehy denEraRrraRiEd W Carrier having the necessary
bipdingicapagibpipGuiableijopantitng et Jegpaittsein the
N-(1—Hydroxymethyi~propyl)—guanidine
N—(1nMethanesulfonyl—piperidin—4~yl)—guanidine; and
N-[3-Hydroxy-1-(2-hydroxy-ethyl)-propyl]-guanidine.

Example 1:  5- [4,5uDimethoxy—2~(1—methyl—z-phenyl—ethyl)—benzyl] -pyrimidine-2,4-

diamine

The synthetic procedure used in this Example is outlined in Scheme D.

o 1S X W
N +
0 Step 1 I Step 2 d o
R 0 i o
MeO Mg, O CH! O
OMe 773 MeO MeO
= Br OMe OMe



shape and size desired. The powders and tablets preferably contain from
about one (1) to about seventy (70) percent of the active compound.

W@U@}gb@;g@rriers include but are not limited to magnesium carODmEBI05/002020
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magnesium stearate, talc, sugar, Iactosei pectin, dextrin, 35 starch,
gelatine, tragacanth, methylcellulose, so o’lg‘um carboxymethylcellulose, a
low melting WO 2005/095359 PCT/EP2005/002020 -50 wax,
butter, and the'tie. The term "prepard .
formu- lation &f ¢
caé{leg, providing G
carrlers, isssurrounded by a came;.,.whlch IS in asseeiatiomwith i
Similaly, cachetssand foMengeaeare inclgidey TQUIetsP?fowders
céd‘%“’ﬁfﬁé‘ Bills, 1 Al ‘
oral admlnl*gﬁ%tm . Other forms suitable §g eoral administration in@iigle
liquid form prepara'}nons including emulsions, syrups, elixirs, aqueous
solutions, aqueous suspensions, or solid form prepara- tions which are
intended to be convéred shortly before use to liquy I ¥grm preparations.
Emulsions maybetprepared in solutions, e.g., in aguegus propylene glycol
solug!or]ss or may 10 pontain emulsifyingsagents, e.g.| such as lecithin,
or;buan—neenooleate qf acktigMkqueots—sofations caf -‘-"4 dted by
dissolthig the active cogponentin watePBhd adding st

flavoReuabilizers, @

| |ckn|gga&ﬁnts Aqueous : ensneJQan be
prepared by didfftsing the fm@ly Hied active&din panent in Water With
viscous material, sucha

Q¥ natural or synthetic gums, ré¥Rs,
methylcellulose, sodium carboxymethylcellulose, and 15 other well known
suspending agents. Solid form preparations inclygessolutions, suspen-

sweeteners, dis r'gs tm:keners Ssolubl I|2|ng aggnts, antjithe like.
The 8erhipounds of thejjinvention mayﬁeiet ulated feg parenteyal

20 1t ectlon e bolus injef or gonglquous
w16 presgfitegiin unit dose 18R in aAmpouldd, pfi¥illed
syringes, smaII volyae infusion or in multi-dose cont@Mers with an added
preservative. The compositions may take such forms as suspensions,

lu- tions, or emulsions in oily or aqueous vehicles,.e.g. solutions in
a%& olyethylene glycol. Examples of oily or nonaqueous carriers,

diluents, solvents or vehicles includ . .
Step 1. 2-[4,5-Dimethoxy-2-(1-methyl- ~2-phenyl-ethyl)-phenyl] -4,4-dimethyl-4,5-di-

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 magnesitm turnings (1.32 g, 54.5 mol) and in

35 mlL 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 THEF. 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,0, 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-



25 propylene glycol, polyethylene glycol, vegetable oils (e.g., olive oil),
and injectable organic esters (e.g., ethyl oleate), and may contain _
WOGANAIBTY agents such as preserving, wetting, emulsifying BfF 1/E-P2005/002620

suspending, stabilizing and/or dispersing=zgents. Alternatively, the active
ingredient may be in powder form, obtained by aseptic isolation of sterile
oig;l_'migr_metm-plpﬁzaﬂeam}rphemﬂmmﬂmnﬁiﬂﬁ%mn@@mlmaa a clear
sunableﬂvﬁ'%l? ) fterlle, 30 pyrogen-free water. The compounds of
Vi HVEntion mgy bé formulated for topical administration to the

epidermis as gintments, creams or lotigns, or transdermal patch., - , - s
SGnfnenito RIS AR 1y g e TR W L g4
base wijaibengdliion Wdaditable thickening and/or gelling agents. Lotions

; ; : : L | dismethyl-4.5-
5 'lggggsee Qgrlrrlr? I(#gﬁ%fg Vit an agusous ol -%?ﬁé@la&flﬁﬂ bieagneral dimethyl-4,5

neé or more emulsifying en s, stabilizin eng, W 65
aagaﬁfegs@zel@(@.ﬂé%z@bé/mg@on-%qraﬁ%ﬁ%aﬁ&‘a‘déﬁ?g%%éﬁ AR fihane (2.
APENS; IRickening cannROwsoRsRgcagensoROMathsusitabieldtion was
topical administration in the mouth.include Jlozenges compyisj Sty ) )
B A e e
FiRstips gompiintiyihe Rdivediogrsaielivm idider88 shaharsgengamelid
and glycerine or sucrose and acacia; and mouth- 5 washes comprising the
10§ "é‘i_ﬁlgfﬁﬂﬁ%h@ﬁé iii’ﬁg@ﬁcﬂﬂuﬂ;ﬂﬁ’éﬂﬁte_ﬂh&)cbéﬁ@@dﬂ{dﬁiqﬁdﬂm ester
iInVention may be formula or administratiqgn as sup ories. A oy . . i
SRR ke RRORY 4 M G0N Gyl LoC e b ehy
firsiamgites- Ardolhaiitidactinpamsiid tispebsedsoniogsiunayaeagdded 4 M
%@\ggg% w9 l%eﬁ%gsorl}f MOISRGRSTINEUE I PltieR POUIRI ABEEr 16 hours the

ient siZed'm , allowed to cool, and to 10 solidify. Th .
caetfmids sk ER RO g BETRA Tl VAT AT f mixture
15 PessaissedWMARRSIHAMNS, el dakth 1 jonmsl washedysitrohtaeirBhin combined
addition to the active ingre- dient such cafriers as 1 ' d
o e el e A A SOTIER AR AIPURD A derudeaci
2slDPBig)ratigrriioe it ansldR 18 65 Famsiond arasshspberd e amyitgure of 70 ml
%‘e%é‘e%%raﬁ'&@%%rﬁryﬁgﬁ‘ﬁnﬁﬂﬁkmﬁ_ 2 Poriithahe (8- el 200dlia RExanes) was
DENZETS §

= Spray e form ations may be provided in a single or multi ?geafgﬁmtdn'.ve4 5-di-
urisleddiopayise AlOPDBHBIIGHIES UL A E MHRAVET DY thE paﬂeﬁf ’
20 FUHBSIEIINg-ARRthyl-2-phenyl-ethyl)-benzoic acid methyl ester as an o1l (2.886 g).

Step 4. [4,S~Dimethoxy~2—(1~methy1—2-—phenyl-ethyl)—phenyl]-methanol
Diisobutyl aluminum hydride (22.9 mL, 1.0 M in THF) was added to a solution of 4,5-di-
methoxy-2-(1-methyl-2-phenyl-ethyl)-benzoic acid methyl ester (2.886 g, 9.2 mmol) in
100 mL THEF at —78°C over 10 min. The mixture was allowed to stir for 1 h and warmed to
25 RT. After 1.5 hours the mixture was quenched by the slow addition of 50 mL saturated
Rochelle’s salt. After rapidly stirring for 30 minutes the mixture was filtered through a pad
of celite and concentrated in vacuo. H,O was added and the sturry was extracted with ethyl
acetate, washed with H,O and washed with brine. The combined organics were dried over
Na,SO,, filtered and concentrated in vacuo to give a crude oil. Purification via flash chro-
30 matography (3:1 hexane/ethyl acetate) afforded [4,5-dimethoxy-2-(1-methyl-2-phenyl-
ethyl)-phenyl]-methanol as a clear oil (1.269 g, 48%).

Step 5. 4,5—Dimethoxy~2~(1-methyl-2~phenyl~ethy1)wbenzaldehyde
A solution of pyridinium chlorochromate (1.253 g, 5.8 mmol) in 40 mL CH;Cl; was cooled
to 0°C. [4,5«~Dimethoxy—2*(1-methyl»2-phenyl-ethyl)-phenyl] -methanol (1.110 g, 3.88



appropriate, predetermined volume of the solution or suspension. In the
case of a spray, this may be achieved e.g. by means of a metering

waronsiassssspray pump. 20 The compounds of the invention mifyb@EP2005/602020
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formulated for aerosol administration, pagicular- ly to the respiratory tract
and including intranasal administration. The compound will generally
haveipiapalpBtitlasizeas gldetithmprate aiidvedl (Medicrstisfor &sesiBuel The

& par. licle. iz A5 BIRGH B MERNSKNONDAIG Pibfilyited in vacuo to

€ aclive In- g d’|ent IS I’OVI INn a pressurized pac

afftirdsdirdblepromeillaRustication a@rﬂ%ﬂmaw%&ah@éﬁeme&thﬂ acetate)
%L%Q IpepdiflormsthanensisilorgfherarseiianiyesdityesqEen g, 76%) as a clear

uoroethane, or carbon dioxide or other suitable gas. The aerosol may
egnvenlently also contain a surfactant such as lecithin. The dose of drug
maybe controlled by a metered valve. Alternatively the active ingredients

fey G prolidedtonfcrt oheteyl bohemh: etaylapbend i Afzdsmerhoxy-pyrimidin-
compoyn )l,r}@eﬁggmle powder base such as lactose, starch, starch 30

ooy e e A A Y AUl i 20
quIRasitapledydeeQrer-Bantialinnn{? Sosé. forivé ig. hexeapsules atded drop—w;se
cartridges °f g Qnd%ﬁ'a““ 8&%#?[18@8&%&{? §3¥@59n%@9mfmda@ed to

SURinStEr ere ymeanso an inhaler. WO 200

PR R 200X metoRy PSR (Bid5h 602 &7 mmalbmavadiipd dragyayisg over 5 min.
Wil e Hm GPRURAR RAARIE ﬁzﬁﬂﬁfék&@tﬁ@d ary ¢anioolled aglaaketo a solution of 4,5-

e S YL PR R R o

ATHE delivgiq.dafivicairrifigdoe dbiive theschation aves atvard teBlsand anenched by
%St '%gcfg{ﬁiﬁ HPENGCOMRRURLS RAGCEFFRSY. @f‘ﬁé@‘%ﬂs&ﬁ%&&he mixture was

omp lance with a treatment reg |men is crucial. Co

mﬁgd@dﬂwbm&y@}%ﬁ%ﬁ@shﬁé‘ ?ﬁfaﬁé{@ﬁ &’Eﬂﬁﬁwaaﬁsﬁwbmd
Aldmbppert dHa eosr Mﬂg&ﬁlﬁéﬁf@shdamﬁﬁﬁtbﬂ@m lbirwad witkive an orange oil.

SRR CE DRV SR 6 Faar e R PAE g dimethoxy-

e inser cutaneousl

subummhlylagzqv}tapﬁuegady phﬂﬂj;!}dt@rﬂ -Hheathprepiarmdinapiel ethanol (0.551 g,
eg%@gg;ygaégegg%ﬁompound in a lipid soluble membrane, e.g., silicone

r, or a bio- degradable polymer, e.g., ponIactlc acid. The
pharma@euyc?rln% %%r’_(il I%?Sn?e i?l“ife 6}391' 1- etH}W} pg g?ﬁ E%;“ il ﬁ%gg—pynmadm—
5-yl)-methanone

To a solution of [4,5-dimethoxy-2~(1-methyl-2-phenyl-ethyl)-phenyl]-(2,4-dimethoxy-
pyrimidin—s-yl)wmethanol (0.418 g, 0.9 mmol) in 20 mL toluene was added MnO, (0.335 g,
4.7 mmol). The mixture was warmed to reflux and H,O was removed via a Dean-Stark
trap. After 1 hour the mixture was cooled, filtered through a pad of celite and concentra-
ted in vacuo to give a crude oil. Purification via flash chromatography (7:3 hexane/ ethyl
acetate) afforded [4,5-dimethoxy-2-(1-methyl-2-phenyl-ethyl)-phenyl]-(2,4-dimethoxy-
pyrimidin-5-yl)-methanone (0.258 g, 62%) as a clear oil.

Step 8. (2,4—Diamino-pyrimidin~5~yl)~[4,5-dimethoxy-2~(1—methylwz—phenylnethﬂ%
phenyl]-methanone

A solution of [4,5-dimethoxy-2-(1-methyl-2-phenyl-ethyl)-phenyl]-(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
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pkeparation Is subdivided into unit doses containing appropriate quantities
of the active component. The unit dosage form can be a packaged

WpRBEIEH6N, the package containing 15 discrete quantities of Frafarati502020

such as packeted tablets, capsules, and-powders in vials or ampoules.
Also, the unit dosage form can be a capsule, tablet, cachet, or lozenge

A5l s estmonmol oo fsthasepiaga) (10
n@ﬂg@ﬂbgd}ﬁr@mﬁﬁt&e{%ﬁ%@g%ﬁ en i arggtrllxanoﬁg f((ggg%? ) white solid.

ractice o acy 1995,
edited by Martin, Mack Publishing Company, 20 19th edljtion, Egﬁpmn A-diamine
sRpINSylUsRirRshrosehidtivecBrarrabertles iy P TR A

OMBRNRS OF the RIaseRbINeN R IR beinhalowy EXANRIES- Tpeenyl-

B S CE R R o ey g £aabie osa e, 073 ml.

practice the present nvention.

eSO s tsension AfisigmeedalstiontigsbtbepRISreERRYaHIGH o reflex-

QL IPRrGY ARG ISR HSRBKRIMSY RreRkeP rapakalioAfler 30 min
P}ﬁ:fe(rz?(éﬁﬁ ﬁ%&éf_&%‘%ﬁ%ﬁl B0 LRl G SRBKREVS, B l mi

-ethyl)-guanidine Step 1: Bis-bengzyloxycarbonyl-
s (1R e G TR B AR AN IR SO0 B (0 o crude
%%I(’)EH&%)@(QQ&%%—&B:H@ obal o nnlf @HER aminddedidahbl @i5d 4.0
g, 6.0 mmol) 1|

SR Pl TR S R FGomite 3100 o
AE3BR0IERIBbfewiScitsebevithhathe weeatonndttashed ithbege: The com-

Guls ficalion via [135h £BRMROMIAP AR RRYVGResiaiRi@H@R)0. Purification

enzyloxycarb 5 onyl- . _ Y -
Vs Ry yeEREEARAR (5 B a6 A5l syl 2 pheny!
ZeNA PR VAR i raeibe /)66 wa SlinaforriTdefamtutoAl Bpg point (HC
IS-benzyloxycarbonyl-N-(2-(R)-hydroxy-I-methyl-ethyl)-guanidine in 75
fﬁ@%#a\%%’;a ded 10% Pd/C (0.10 g). The mixture was stirred under 1

Atmosphere 10 of H2. After 16 hours the mixture was filtered through.a » .4
Haﬂgt}wﬁte@d@rg@fmgfdli describpd ﬁg]&\r;’e but repfacmg% tlr_n-c»rr% lap eny

%&a&@)ﬁh%&p%%ﬂl@hﬂoﬁ%ﬁmﬂidm&@ﬂql B89sYides, and replacing ammonia
in step 8 with various alkyl or benzyl amines, afforded a variety of compounds under
essential the same reaction conditions. Additional compounds prepared using the

procedure outlined in Example 1 are shown in Table 1.
Example 2: 5-(5—Bromo—2~isopropyi~4—methoxy—phen0)qr)-pyrimidine~2,4—diamine

The synthetic procedure used in this Example is outlined in Scheme E.

Br
Step 1 Erar Step 2 + é’
Ry * =
; P B, g HO CHyl MeO MeO
HO Br Br
Step 4 OH ar
Step 3 CHO Br 2 +
TICL/CLCHOMe + o mCPBA 410 MeO
MeO MeO" . Br OH
Br

CHO



Using the appropriate amines with the above procedure, the following
guanidine com- pounds were also prepared:

WONYS/EYesulfonyl-I-methyl-propyl)-guanidine; 15 PCT/EP2005/002020
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4-Guanidino-piperidine-I-carboxylic acid gyl ester;
N-(1-Cyclopropyl-ethyl)-guanidine;
N-(Tetrahydro-thiopyran-4-yl)-guanigi
N-[2-(4{Acefyl-piper8Zhi-1-yl)-l-met
N-(1- oxymethydaarcst)-guanig

(2-hydrgxy-ethyl)-propyl] -guanidine BExample 18 cHil
5-[4,5-Dimethoxy-2-(1-methyl-2-phenyl- ethyl) benzyl]-pyrimidine-2,4-

diamine The synthetic procedure used in this E ample is outlined in
SchemgD. [err] WO 2005/095359 PCT/EPZEOS/O -54- [err] 1.

ne:
-etﬁy/l]cguanidiﬁe;

nBuLi -2 Biwefhbxy pynmidife [aur] [er] S tep 1.

prethaxy-2-(1-methyiEZiphenyleth enyt-ggimethyl-4,5-di-
o- O aZO|e Carbonate

4,4- dlmethyl -2-(2,4,5-trimethoxy-phenyl)-4,5- dlhydro -oxazole used in this
step was prepared according to the procedure reported by Meyers et al.,
Scberpehem 43:1372-1379 (1978). To a rapidly stirring suspension of
magnesium turnings (1.32 g, 54.5 mol) and in 10 35 mL tetrahydrofuran
ST&;IF]) waBraged-isapaipdnpbetiine (0.10 mL) in one portion. 2-

A oo OPAYRIORHYE (18P (3078 &, B MMES AUFRELRCRE WR'cooled o
—20°C. Bromlne (1.9 mL, 38.4 mmol) was dissolved in 5.0 mL CCl, and added drop-wise
at such a rate that the internal temperature was maintained below —~10°C. The mixture was
allowed to warm to RT. After 12 hours the mixture was taken up in 100 mL CH:Cl,
washed with H,O and then with brine. The combined organics were dried over NaS50y,
filtered and concentrated in vacuo to give 8.663 g of a 1:1 mixture of 2-bromo-5-isopropyl-
phenol and 4-bromo-5-isopropyl phenol as a dark oil. These two isomers were inseparable

and were used together in step 2 below.

Step 2. 1-Bromo-4-isopropyl-2-methoxy-benzene

To a mixture of 2-bromo-5-isopropyl-phenol and 4-bromo-5-isopropyl phenol from step
1 (8.663 g, 40.3 mmol), K;COs (16.710 g, 120.9 mrmol) in 50 mL DMF, was added iodo-
methane (3.0 mL, 48.3 mmol) with mechanical stirring. The mixture was warmed to 50°C
for 4 hours. After cooling to RT 300 mL H0 was added and the solution was extracted
with diethyl ether (EtO), washed with HyO and washed with brine. The combined
organics were dried over MgSO, filtered and concentrated in vacuo to give 1-bromo-4-
isopropyl-2-methoxy-benzene and 1-bromo-2-isoprepyl-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 TiCl, (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.
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internal temperature at 40C. After 2.5 hours the cloudy suspension was
transferred via canula to a solution of

Wmmoddi*ﬁéﬁ%/l-z-(Z,4,5-trimethoxy-phenyl)-4,5-dihydro-oxazolePﬁWf@(}éf‘mmﬂ
36.4 mmol) in 50 mL THF. After 18 houkg the solution cooled to OC and 15
guenched by the slow addition of 10% NH4CI. 500 mL H20 was added

add ﬁ%%mwﬂé%m&%ﬁy@&isﬂﬁm@mﬁmm@wmmﬁmm;nazna MHCL

washed with_brine. The combine ics were dr| e NA2SE4 combined
Thieaiesaifng %BFF@é’Fﬁf‘&i.’gﬁaﬁliE\ga @%?\;fé’g%ru‘agﬂségi .\£|13urificationscgilz;ln o

oflasii hrerealagt apty NgSCheiterstbtng coRtanyaieRd iR L8 FiYR @tﬁark-green
wQ,2q 5/995359ﬂP%T gglg 6:'§ﬁe_xane/ethyl ace_tate) afforded 5-bromo-
;ﬁ%ﬁ%gmgiﬁégéﬁ%n }i&é‘;&mﬁﬁ%ﬁﬁdgﬁﬁYx%r&%%?:%%zaldehyde
34 é’g%@‘%zmé, toompibyliztphanytetisphenblE 3samensivethy fars e an

i-"hydFo-oxazolium iodide.5 To a solution of
%@%-@ﬂn‘@%ﬁé&%ﬁ-‘(ﬁ%@‘tﬁ@éfﬁh&ee géthyl)-phenyl]-4,4-dimethyl-4,5-
dihydro-oxazole (7.515 g, 21.3 mmol) in 50 mL NO2CH3 was added
Soejotn Sttfanm(p2eEops PR tsRaeRY PRe"iution was warmed to 110C.

E% %&aﬁﬁ&l‘it%ﬁeb?%H@Mﬁfg@?ﬁ@@ﬂﬂﬁ?@%ﬂéﬂyﬁﬁm@-tgcgm—tiwisopm};—
o et hoyy benzadety de drdm K i H1,Cl, was add
RTINS D B2 pamob i 22 I, CHoClh was adde
afappa $olid. 4 Btepndol). After 16 hours the mixture was taken up in 150 ml CH,Cl,
g’g -}I?Ilé%i‘%ta %ﬁi%&gﬁmk%ﬂﬁ‘ﬁﬁﬂﬁiﬁYﬂrW@lﬁe&@dﬂﬁﬂdﬁmqus WEIE.: .
aradcovimNenSQy Bltared e LonGrRITEIeG R FASH AOIE Y 3P il thgt yyas taken upin

4 5By 3B QHL ANDHSIBH5. ABRre), hioutamimat)iiiez wits W@Vggm%d with
?g@%e;(c_iag\ éf%@i%%lh%)ﬁ@lvgﬂ%icm@%}rigg BRHIGRNGASAERNRE tracted with

e sotution was cooled to OC and acidified 0P, = i were
LwihaamteaFFKatodlRiO I ashed eths| AR - RFiR e ol ﬁﬁ‘)éﬂ%flgcecf e,

WAL IR A aashedd gﬂﬁ%&e@m ghe sonbine ofSefaminsonieopropyl-4-
ried over Na , filtered and concentrated in vac :due. Th
5P B AT BT 3 G1 S5 1 P Wi e rduc: These
| R8s SRS lref © safardisia terfasinchponmtoptepity (gradient: hexane, 7:3, 1:1 hexane/-
Trimethylsilyldiazomethans 2 QMRS AFNSDIWaS 20 BIER) as a yellow oil
o%i%%i/éo K%‘?%ﬁd%@%?% e% g[%? @H%%%%é&gfncentratﬁmvac OtaS ¥&nol (0.404
whmm@oﬁze{mﬂﬂ@tﬁ9|S%w@M-'é%¥Rﬁ5‘$éff£8ﬁf88ﬂ"n{é’ﬁ%ﬁqe’g‘{gé

% 300042 SRA scteD 4

[#,5-Dimethoxy-2-(1-methyl-2-phenyl-ethyl)-phenyl] -methanol

Step 5. (5—Brom0—2—isopropyl-4—methoxy~phenoxy)~acetonitrile

To a mixture of 5-bromo-2-isopropyl-4-methoxy-pbenol from step 4 (0.831 g, 3.4 mmol)
and K,COs (0.562 g, 4.1 mmol) in 17 mL dimethyl formamide (DMF) was added iodo-
acetonitrile (0.594 g, 3.6 mmol). The mixture was warmed to 60°C for 30 minutes and
then allowed to cool to RT. After cooling to RT the mixture was taken up in 50 mL of H,O.
and extracted with 1:1 toluene/ethyl acetate, washed with H,O and then with brine. The
combined organic layers were dried over Na,SOy, filtered and conectrated in vacuo to give
a crude solid. Purification via flash chromatography (1:1 hexane/CH,Cl,) afforded (5-
bromo—z-isopropy1~4~methoxy—phenoxy)~acet0nitri1e (0.611 g, 63%}) as a while solid.

Step 6. 2—(5*Bromo—2—isopropyl-—4—methexy—phenoxy)~3—methoxy-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 THEF was added and the mixture was cooled to

0°C. (5~Br0m0-2»isopropyl—4-methoxy—phenoxy)—acetonitrile (0.577 g, 2.03 mmol) was



Diisobutyl aluminum hydride (22.9 mL, 1.0 M in THF) was added to a
solution of 4,5-di- methoxy-2-(1-methyl-2-phenyl-ethyl)-benzoic acid
woneihybsster (2.886 g, 9.2 mmol) in 100 mL THF at -78C oveP QD RERIFHR020
mixture was allowed to stir for 1 h and warmed to 25 RT. After 1.5 hours
the mixture was quenched by the slow addition of 50 mL saturated
ochelle's, salt. [_Lapj il Ninute sthe imixélerxvaslfidtbaed the
a%?@dﬁr?%‘ﬁ‘g S'&%ﬁtﬁ%ﬂ%%@ﬁiﬁfﬁ(@%uo. H20 wa %dd 3N iodo-
soheishmyswasege ke 8 Gith andr Q@éﬁtéﬁ%\fﬁgﬁgﬁev‘\%%ﬁ "ﬁﬂ% nd washed
With brings The-aambingsberganiasvere dried teavl NaosEs, deteednifh 20,

concentrated in vacuo to give a.gr i ificaiion viad! Ghy©1B6h washed
ccmaea&atﬁﬁyQf%%%&é&@%@e%%%ﬁ%é{g A ¥RIF0 ] M S;’m_
5 wifiBodinetiheycdr{iimed brganip W.\@Mﬁfﬂq@m_ﬁﬂgﬁ% g}tggeg apgd conc

te%lg_l'%rgg%ﬁ’ﬁ%%):aﬁm flash chromatography (9:1 hexane/ethyl acetate) afforded 2-

oxy-2-(1-methyl-2-phenyl-ethyl)-benzalde ' %

(Pyricmior?- PR Gt W@i“g‘%’g rgr% %‘X&%&%%&%fé 48%)ase

vangledsito OC.

[4,5-Dimethoxy-2-(1-methyl-2-phenyl-ethyl)-phenyl]-methanol (1.110 g,

3.88 WO 2005/095309 RGP AARR(3925éhoRf pyriol)dins-0, Ardiamine

Sﬁfﬂ%c\:/\l{z asrggq(i%?]ﬁroﬂ;-wise and allowed to stir for 45 mi syl
10 Toixsoetiena l%n@dbFPEERI%ﬁiﬁ‘@f?@?qﬂﬁ%%&&}%%’l?&e%%@%ﬁaﬁ%a?hn;trl )

(Bgiﬁéegltt@%&ﬁbngi@hgaaﬁﬂm? caar.’imtamﬁgtﬁ”f&i Bk ifaabrisy ibpé%}#rr;met- Yt

chromatogr. ; e Y , 1.0M in M . The mixture

R I D S et LN o

assavatened Sl 28@p Bhe methanol was co -gc?tgé?rlig%hs%%?’tggétﬁ%&geg;/g). After3h
4&;@’%&}‘?&@@586&'%5%%1%%%%33?%95wgi}:ea 4xdite Qﬁ_ihojzgufggﬂﬁn via flash
Ih- 5-yl)-methanol Fres jsti B- i M
s e el o2 TS A ot s

%@yMMﬁ;i&rﬁﬂ.O mL, 2.5 M in hexanes) was added drop-wisé 10 over 5

inutes and the mixture was allowed to stir for 30 minutes and then .

g e TR AN uﬁé%ﬁi@@@é&!@w{fﬁ'@ﬂiﬁ)@a&&ﬁﬁiﬁ&m&b stigs lotuddor substitu-
e I(3:)ver min. Aft

ted goaiadivenin AR/ élgé%tgﬁnégaﬂg e !s%t;_jgg g transtofieshyia 3 dduce addi-
g%%llmztglﬁﬂlﬂyeMMﬁ(ﬁm whqihg’lbdsenzdmhydﬁ% tpithgpyogedure of Example 2

mmal) in 2| [ﬂ.g TIi|E at -78C. After stirring for 1 hour the solution was
20 AraePHew TR TR guenched by 15 the slow addition of 50 mL 10%

NH4CI. After 100 mL of H20 was added the mixture was ‘oo N
Example 3: N*4*-Ethyl-5-(2-isopropyl-4,5- Lmetk'lloxy- enzyl)-pyrimidine-2,4-diamine

The synthetic procedure used in this Example is outlined in Scheme F.

Ohe Oblie
2 Step2 =, Step 3
CHO Step 1 N N
Y MG
Mel vieQ B MeO
Snte AN OMe OMe

— 5
CHO Ct ; N TESITFA % N
A A
0 ‘\"\/gN MeO N” “ShMe MeO N” SMe
Me OMe OMe
N/)\SMe

OMe



extracted with ethyl acetate, washed with H20 and washed with brine.

The combined organics were dried over Na2S04, filtered and
waEsReantated in vacuo to give an orange oil. Purification via B&3WEP2005/602020

chromatography (3:2 hexane/ethyl acetate) afforded [4,5-dimethoxy-

2-(1-methyl-2-phenyl-ethyl)-phenyl]-(2,4-dimethoxy-pyrimidin-5-yl)-methan

ol (0.551 g, 20 52%) as a clear oil. Step 7.

Mn02 (0.335 g, 25 4.7 mmol). The mixture was warmed to reflux and
- H20 was removed via a Dean-Stark trap. After 1 hour the mixture was
Q‘é’@@ﬁﬁiltered through a pad of celite and concentra- ted in vacuo to give

a crude oil. Purification via flash chromatog;gg&%g:_% hex%%e/etﬁglmine

£ne

ﬁeptﬁté)-é&hpd@d’l&—methyl—propyl)—(2,4,5—tr1 enzy!
%%‘%&Hﬁ@?@z&,@ﬂ%ﬁiﬁﬂ%@ﬁgﬂyge menylg; (R02-4lmeidyiy-200 mL of toluene
pyrimidin-5-yl)-methgnone. (0. . 62% a . 30.5t6P Be). The mi
5 POl NIRRTy .ﬁ?ﬁﬁ&é%@ﬁ?ﬁg%ﬂf%%gﬁﬁgm?mmureh
phewsinedthardoes. ATbelgtienatéd H;0 was removed with a Dean-Stark trdp. After 3 h,
2.5 dimethoxy- 2t Jeg 5 Pheayl{2dimkibdorqnhia;SO, and
h*ﬁﬁ %gtﬁ?.%%ﬁ%%ﬁ%%%%‘%?%@% nn?r%%lﬁl 5.0 mL MeOH w a}qﬂ%ﬁ; via
Sinre S OO R R RTS8 BIEE° TRL R AT D i

%%Eq%%%iﬁiﬁfnl@mmﬂhﬁ'ﬁﬁﬁmmWC@DMﬂﬁﬁthyl'Ple)'(2’4’5'm~
coricentrated in vacuo to. gi arky sl 'H’f@&i’&]ﬁb iadiash WO
10 MWM&%Q@&M%@ gﬁiyr#atograptﬁ%(%ﬁ

CH2CI2/MeOH) afforded (2,4-diamino-pyrimidin-5-yl)-[4.5:di- D amine
mmmwawm%r»;%mﬁwé%%%ﬁ%ﬁﬁﬁa@%@%%g% pyl)-a
?5 %Mﬁﬁ(ﬁ{)ggﬂﬁ&@ rgpylnz-methyl—propyl)-(2,4,5~trimeﬁ'10}‘cy-.benzyhdéne).-amme
r{éFO?,Sé o e o (SIS RPN RIDAkBER dpRypIEen? (5. JaM] 0.7 M in
(Rehdinmiroppyiininies 5yt s-dihe tason wanrdlayies: i pQ min at -78°C.
15 ARG ﬁ?ﬁ%ﬁéﬁm%%ﬁ&tﬁm (0o Qb e by ahsatitiition of 5 mL of
I . ’

1.0 M in THF) over 5 min, A s evoluti .
tE%NHIG! wad SBAFTEERTEAERYVACUNS %ﬂ%ﬁﬁ%ﬁ%ﬁ%@@&ﬁ%ﬁ%@ ure was

and:quenshesmyihedriesershethaith Afier 80d thentheinsxiihe waeRiRrRfE20Ic
tkl]arqcr)ebi'% Qvgrg gge%fcgve(e“rt and, CoNGenIAAd A AR FVPadud Usigive (2-isopropyl-4,5-
dimethoxy—benzylidene)-—(1-isopropy1—2~methy}.—propyl)~amine as a yellow oil.

20 Step3. 2-Isopropyl~4,5—dimethoxy«benzaidehyde |
(2-Isopropyl—4,5—dimethoxy-benzylidene)—( 1-isopropyl-2-methyl-propyl)-amine was dis-
solved in 30 ml of THE. 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

25 brine. The combined organic layers were dried over N2,SQy, 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~benza1dehyde (0.331g, 43%) as a clear oil

Step 4 (4-Chloro—2—methylsulfanyl-pyrimidin-5~y1)—(2—isopropy1—4,5—dimethoxy—phenyl)-
methanol
30 The 4-chioro-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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white solid. To a solution of this solid in 5 mL CH2CI2 was added TFA (1.1
mL, 14.0 10 mmol) followed by triethylsilane (0.4 mL, 2.8 mmol). After 30

wOominsHosasd, 10% K2CO3 was added and the mixture was exB&aEARMEP02020

ethyl acetate an_d washed with brine. The,com- bined organics were dried
over Na2S04, filtered and concentrated in vacuo. Purification via flash

(@%@%%gé %%x_(xgﬁ E;nglgt%%l%):igggrr—gﬁﬂethylsulfanyl—pyrimidine (1.10 g, 3.9 mmol)
eSS g iaRee e AP OB S 20 72 e 1 ™)
o{ééf g%ﬁ%e@&;ﬂg 3d5 ﬁﬁﬁh&@lﬁs&ﬁe@ﬂ—uéHd@mh’élpméyqapéd@hyde’fmm step 3
ibe oye, but re i - . :
R A s memasei
qamlndby msteqlﬂmnmﬁanqasaamww@ézwtarﬁﬁég}w@}a Eerh e
1%’8?%08"2%53‘3% uoder £senntinkibe senereastiardonditios. Pdifitatien via flash

cbhwwﬁ@gmgg;:(g?lgfggﬁsﬁg)?fefo%ge%r?X-ec%%?ogﬂg{]e%gfﬁm%%ﬂnﬁfﬁn—5»‘y1)—(2-
i856ooByuns- 2ilsetiony phengtemetipineh dXy)ch wifiAth sz Hedibrelirey THE-

_Sylgthgtéc prticedure used in this Example is outlined in Scheme E. Step 1
eSS AR R SaA s dasan
o oidinton s o S LR BeStncsor
PSP RA NN 06 519 75.6 3 i 2l im BICHHCh G rddesktristhlsiane (28.0 mL,
176 mmol) and TFA (70 mL, 881 mmol). After 2 hours the solution was concentrated in
vacuo, 10% K,CO3 was added and extracted with CH,Cl,. The combined organic layers
were washed with brine, dried over Na,SOy, filtered and concentrated in vacuo. Purifica-
tion via flash chromatography (4:1 hexanes/ethyl acetate) afforded 4-chloro-5-(2-isoprop-

yl-4,5-dimethoxy-benzyl) -2-methylsulfanyl-pyrimidine (5.60 g, 91%) as a clear oil.

Step 6. Ethyl- [5~(2-—isopropy1-4,5—dimethoxy—benzyl)-2-metlwlsulfanyl»pyrimidin~4-y1]~
amine

To a glass pressure vessel containing 4-chloro-5~(2-isoprop}fl—zl,S-dimethoxy-benzyl)—2—
methylsulfanyl-pyrimidine (0.212 g 0.6 mmol) was added 5.0 mL ethyl amine viaa cold
finger condenser. The vessel was capped and warmed to 50°C. After 16 hours the solution
was cooled to RT, evaporated and taken up in H:0. The mixture was extracted with ethyl
acetate, washed with H,O and then washed with brine. The combined organic layers were
dried over Na,SO,, filtered and evaporated in vacuo. Purification via flash chromatogra-
phy (4:1 hexane/ethyl acetate) afforded ethyl- [5—(2—isopropy1—4,5-dimethoxy—benzyl)-?.-
methylsulfanyl-pyrimidin-4-yl}-amine (0.136 g, 63%) as a white solid.

Step 7. Ethy1~[5—~(2—isopropylmé,5—dimethoxy~benzyl)-2-methanesulfonyl—pyrimidin—ti—yii-
amine

To a solution of ethylv{5-(2~isopr0py1-4,5—dimethoxyvbenzyl)—Z—methylsulfanyl—pyrimi—
din-4-yl]-amine (0.129 g, 0.4 mmol) in 20 mL 1:1 H,O/THEF was added OXONE’ (0.461 g,
0.8 mmol) in 4.0 mL H,O. After2 hours, 50 mL H,O was added and the mixture was ex-
tracted with ethyl acetate, washed with 0 and washed with brine. The combined organic
layers were dried over Na2504, 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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-20C. Bromine (1.9 mL, 38.4 mmol) was dissolved in 5.0 mL CCI4 and
added drop-wise at such a rate that the internal temperature was

WORMRIREY below -10C. The mixture was allowed to warm to QT EARer 132040

hours the mixture was taken up in 100 #3l- CH2CI2, washed with H20
and then with brine. The combined organics were dried over Na2S04, 10

sfipeBed st Rsbyler(Raisstmepyhdiodimsthe s ooy b BYTimiingiretof iamine
%f@%ﬁ%ﬁ%@%ﬁ&@ﬂﬁh@ﬂ%ﬁy@f&iﬂ@)@@@Mﬁﬂfeﬁﬁl-@@ﬁﬂﬁﬁ&u@yﬂ—

oil. These two isomers were inseparable and were gggc?i%?l'%t{]%"i lerx]eali%%'ethane
a@ﬁ@é@\#%ﬁ%&%‘?@?ﬁdﬁb‘ﬁﬁ%&ﬁfﬁﬂ?ﬁ OXY-BEIZere To a mixture of
ardEeE isephoRyEdNER QAN Ke vidnwes Sapppdopyd plg@nélifrmww reactor.
jé&éihg%%‘ég&t?oo. e%ﬂl?%& %e@ﬁ)ilig“@’ 1282 THpelk ihimtidaM portion of 0.4

- methane (3.0 mL, 48.3 mmol) with mechanical sfirrin

Thombettretor G BI6 it e BHSRAER IR 1B PATIRTALZ hours.
TR Qe addecoand thel saltiatwesinxuaste P wificaiethyia fhesh(Ete@yatography

washed wjth H ngd.w. with, brine., The combined IS WEIS1)-pyrimi-
(aﬁéﬁ%&i&ﬂ@?ﬁ%&@aﬂﬁd&cﬁ‘é {n%eé%eﬁ?g r\ggggg %}I %%%@nggmo-ﬂ) pyrim
BRdshprdiyhidenieNitxg-HBn0Y ene paelyellow solid; Mass Spec M+H = 329.
1-bromo-2-isopropyl-4-methoxy-benzene (6.621 g, 72%) as a 1:1

neehapRiebigRIR e fasenafia fajel wellv:cilffEriatmikistientéd amines in steps

regioisomers was used directly in step 3.below. Step 3.
AR AR S ST F B BoLgacsy the same or vey
driilarmesdtisnpropiitidameAlddiiobehxenpoamds srdeter thie ppespdiee giExample 3

methaxy- gﬂaelfrom step 2 (6.621 g, 28.9 mmol) in 100 mL 1,2

Yich é’m“xé&%??e was added TiCl4 (6.3 mL, 57.8 mmol) at OC. After 10

minutes, dichloromethoxymethane (CI2CHO e%j 2.6mL, 28.9 ) WaAS; din-2-v1-
ReReBa At e MRS ST ITER T R R S ey o P Eidin 2y
PCT/EP2005/4an00( RpPréfian-3-oburs the mixture was cooled poured

over ice and acidified with 50 mL 2 M HCI. The resulting slurry was

sxtragted with CHACIZ w00 vashedwith- i iggaihee RosHhkad @rganics

it
were rlecﬁ over MgSO4, filtered and concentrated in vacuo to give a
dark-green oil. Purification via flash chromatography (96:4 hexane/ethyl

yefg (2.883,.39%, 6.621 g,
@rs in theckgrm of an

cl CHO
Siep &
CHO Step 4 OH Step 5 chN
mCPBA K,COACH.CN 1. NaH
: 2, Ethyl Formate
MeO MeQ MeO 3. CHy
Ci Cl Cl
NH,
s CHN Step 7 0 1 =N gHa
E CH,NH o P OH
Me0 OMe HG\)\N ’{LNH )
Ci H 2



5

1

<

15

20

30

orange oil, which was used directly in step 4. Step 4.
5-Bromo-2-isopropyl-4-methoxy-phenol To a solution of
WE2MDI632 isopropyl-4-methoxy-benzaldehyde and 5-bromo-4- %5?350:’10(92929
yl-2-methoxy-benzaldehyde from step-$42.87 g, 11.2 mmol) in 25 mL
CH2CI2 was added mCPBA (2.31 g, 13.4 mmol). After 16 hours the
Schaiixtelfe was taken up in 150 ml CH2CI2 and washed with sat NaHCO3,
and then with brine. The combined organic layers were dried over

Stw%mfngaﬁaled in vacuo to give an oil that was taken
up n >0 d’»"ﬁ“#&%?@ﬂg\ }:\?}P ,2? [Pe§ v Mﬂ@el HXHEEWASC, was

to pH = 1 with
m&mmemy@cmhmmmd@mb@ximdww,&% meaehlaps rdreg drop-

willk),20d %ﬂ?gﬁa W00 roky Ry %Jé&samhmaﬂmm vekahdrigiature was
over Na2S04, filtered and evaporated to é%lve a mixtyr

cmﬁ@@eg%gﬂ%@pﬂyﬁ@tmﬁ erdiEcRtion via S hromatography afforded
z@ﬂ%@@ns-ﬁdpﬁqs@pyhénmm)@yebmwamm@em.tﬁ,@mmé@é’o) asa7:3
IOIs@meE)S{t\{lver 6& S aeg%fxt #’? %%I?roﬁ&%(}gﬁﬂﬂhgxﬁgm%e}nﬁﬁf@%glmsov
0a

xane

mrbm@eémmmﬁmmyﬁﬁéﬁ@ﬂo.%& 34%) as a yellow oil which

Was used in the following step, and

Om@ﬁquw@@ﬁmﬁw&m@%ﬁaeﬁm g, 15%) as a yellow solid.

(5- B |so ro o t 0
Tﬂﬁ({éﬁét > é%lf?r g PX r‘R x be % r%io},'lt}%%?r% g%g#@%p enol from step
1 38469%0@7 25:unqlkrz(5©@@olsh@gw 3 (3 591, 56.5

QQdQRMEM@% ﬁﬁ%ﬁffé%&f@ﬁ%ﬁ@%%dﬁﬁ%f@ra Bours morm added,
e e 0, SO AR e
bﬁiﬁt{a(ﬂl&@lwﬁbm&dokgenwmmmetathmdmdﬂmﬂﬁ)miﬁﬁaﬁéjEthéﬁ%ﬁﬁnﬁawd in
V%(g}?):é”}\?e omineq %{?ﬁ%}gieﬁeﬁ’x%%%m&%QJ'ﬂ}iqzﬁ%oﬂﬁﬁ§§91@@?l -4-meth-

|n vacuo to a crude solid. Purification vja fl

oEpoenacog (289 @ ﬁf?e&éﬁéf@?@@ﬂ?%?ﬂé&l(ﬁw orm of a pge yellow oil, which
&E%%i&%&%jﬂw foRthaxy-plgnoxy)-acetonitrile (0.611 g, 63%) as a

while solid. Step 6

5-Bromo-2-iso h gthoxy-acrylonitrile
S@éd?u%@%n%e ( ﬁnmoﬁ@%h \ﬁs washed with dry b
Um@tmspm@évemfma orBrereRle dcibec S-St frgey-2 meth-
?g%%ﬂféﬁ@ iha W%ﬁ‘o@%&@%@%@-—rﬁ&ﬁ&w benzene (3.715 g, 20.1 mmol) were

R T2 o«

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 KoCOs3 (8.55 g, 62.0 mmol) and the mixture was heated to 65°C. After 15



10

15

20

25

30

-60 added in portions. After 30 min ethyl formate (4.9 mL, 60.9 mmol) was
added and the solution was warmed to 80C. After 4.5 hours the mixture
wonsssaaaisd and 5.0 mL iodo- methane was added in one porfi6&/ERAERYE2020
hours the solution was quenched with.20, concentrated in vacuo,
extracted with ethyl acetate, washed with H20 and then washed 5 with
mikines Theoaarmbinete ¢pgBniciaparswoberar it ol endwhe souticares hestred to
cancentra- ted.jn vacuo. Purificati ' r (ols\vA7eN extracted
S el RS B e e o, 1R ATELASIEH ek and

with Brdrtakielpromp- Fhesomkingh orsmajysasremehrduiiohrine drisdgver
Ng, %/ahﬁ\%r@d whiteosRligk-Rted vacuo. The crude product was purified by passing
5-

g 1ok N e S R AR R PR Bckdy)-aceto-
ndrtkb10re0-2-956prapywhinketiaky-phenoxy)-3-methoxy-acrylonitrile
(0.282 g, 0.9 mmol) and guanidine carbonate (0.078 g, 0.4 mmol) in 10.0
R e T R (AL ey
iSO ah ORBT P BT PR S A & 60
SeRbhAddbyhfeniatdd. gy 28 donmglyénd enideodipehnEishang Hadlr was

; ; r RO warBIBERT, Aft
SR IN RUENl  dgtskadsent. o
Wity 2B e BRST) tp 4B OSSR e A G L 104
SieRdanden assepliaiudhasareavisatiiond anstiidos 16 lyoduddherdkture was con-
tional compounds itional ounds made i : ]
SRR GBS O L D e AL T oy S Rl ih eyt acetate
THioribyht @gaofrbygtsarerdwrstedyithdrips- dyiad ovariiez 3 e flsred and con-
Lhe %@@?U&&&?W&dfﬁ%%g i Cxampie B Qulites! in insheriethyl acetate)
c[E(:errf 2005/095359 PCT/EP2005/002Q20 -6 ng;:rr 1$1cheme Fl%tﬁﬁlgf(l 41
Kffonstsk 3plA-o IR RBP4 S PR SR DA IeY arriie e
84%) as a white solid.

Step 7. 2-[4—Amino-5-(5~chloro—2-isopropyl~4-methoxy~phenoxy)—pyrimidin-—l—ylammo]—
(R)-propan-1-ol
To a solution of 2-(5—clrﬂoro—z—isopropyiA-methoxy—phenoxy)—3~methoxy—acryionitri1e
(0.20 g, 0.7 mmol) in 1 mL DMSO was added N-(2-(R)-hydroxy-1-methyl-ethyl)-guani-
dine from Preparation 1 (0.10 g, 0.8 mmol). The solution was warmed to 120°C. After 45
minutes the solution was cooled, taken up in H0, and extracted with ethyl acetate. The
combined organic layers were washed with H,O, dried over NaSQy, filtered and concentra-
ted in vacuo. Purification via flash chromatography (95:5 CH,Clo/MeOH) afforded 2-{4-
Amino~5—(5-ch10r0~2~isopropyl-é-methoxymphenoxy)-pyrimidin—z-ylamino]—( R)-propan-
1-ol (0.128 g, 50 %) as a solid; Mass Spec M+H = 366.

Example 5: 2—[4~Amino—5—(S—Chioro-2—ethy1—4—methoxy~phenqu)-pyrimidin—z-

ylamino]-butan-1-ol

H,C NH,
Oy OH
l /A CH,
0 N
I H
C

H, Ci
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To a solution of 2,4,5-trimethoxybenzaldehyde (20.10 g, 102.4 mmol) in
200 mL of toluene 5 was added 2,4-dimethylpentyl-3-amine a?Fd
u

Wopz-%ﬂf}é)ﬁ%’%ulfonic acid (0.1 g). The mixture was warmed to et The 102020

generated H20 was removed with a Dé®m-Stark trap. After 3 h, the

solution was cooled, washed with 50 mL saturated NaHCO3, dried over
Tx g PR AL A PR B AT R ‘Eﬁﬂéé?ﬁ‘r‘&ﬂgéaq}?%ﬁ’éﬁongP&ﬁé‘%“ 10158
1. yelewlsyupmP eiticaiivi Siawss gddRhor( Sistilatior (B00x0peD-grifietipxy-phen-
e (18opIo ni - DEOPY %ﬁ‘n%lr%g@mt 6 of le 4. The mixture
ﬁ%?e%h&%%’e%zyﬁ%@ﬁﬁ%éﬁgeg( 8&7% g,.96§A) as a? Sgle ?/ell}é%vmspoﬁd. Stgsn =
wa heated at 120°C for 3.0 hours. The reaction mixture was cooled and 20 ml of water

wi€A SRRV Wao imeibDwitheno/Aden o) 4b-isoprapy vt tind-prepyb salation was

ine Tq a so|ution: of . ) . .
fh@-ﬁ%%?%w%&ﬁﬁ‘étﬂﬁ#&éf}ﬁ}&, en i BEDe, SRS JRiion was dred aver MgSO,,
fil{#r62 41g] Sobaentretydn Bt miMpeuad FeCpuaifiad dyd-aloproghinmetegramhy on

{624 St S oS TO
o1 LB SRR 152 . T ol o v

camRined AR ABARRRLIBYER SRR RGPS FRL LB PrEfllfy This product was
suspRRERlr aleckin, vheler, 1o Mk atltaQ Masalsdeafictae mixturddeds30 minutes

extracted with ethyl acetate shed with H20 and n_bri e fr
la%”%ﬁ‘%odgg@%fn@%rgytg@%aév%%eﬁaﬁe T%’;lveelar1 agé)’s%"f, Sfrﬁ?e?gga%aw%mm >
cidoneenisatedinlvemahoryipb¢aasyprpymidin-2-ylamino]-(R)-propan-1 -olasa

hﬁ%%meﬁpsﬁ@yﬂpa%@@ge@mgpy&%mﬁibxlrp.mxaﬁmine as a yellow
oll. 20 Step 3. 2-Isopropyl-4,5-dimethoxy-benzaldehyde

R B SR PR L PR s o
esstintinlbywiassamemmdtion whialitiafie t@ prodrscthedditions epaapaside which are

C ?Htﬁiﬁg ip vacuo. 100 mL of H20 was added and the mixture was
Sheé)(‘?r%cted with ethyl acetate, washed with H20 and then with 25 brine. The

combined organic layers werge dried pver Na2SO4 fik}(lared and, o\ . ooq 3
ESgRInatod o TAt DR Y B PR e SRR a5 - isopropyt

chromatograplsydiatimhepheaiethyipposiadingayk diamine

2-isopropyl-4,5-dimethoxy-benzaldehyde (0.331g, 43%) as a clear oil Step

4. H,C._ _CH

(4-ChIoro-2-methylsuIfanyl-?foyrl %isopropyl-4§-dimethoxy-phe

nyl)- methanol 30 The 4-chlore -rretljylsul iygimidine used in

: ﬁur deskribed by
LGN 1095359

PCT/EP2005/002020 -62 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-
y1)-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 MgSQ;. The solution was filtered

and concentrated. The residue was purified on one preparative TLC plate (20 x 40 cm)



(1986) To a solution of 4-chloro-5-iodo-2-methylsulfanyl-pyrimidine (1.10
3.9 mmol) in 20 ml, THF at -40C was added isopropyl ma%ﬁﬁboweozoze

WOD%%‘WQ?QS(?S mL, 2 M in THF) over 5 minutes. After 30 minutes,

5

10

i5

20

2-isopropyl-4,5-dimethoxy-benzaldehydéZrom step 3 (1.04 g, 4.6 mmol)

was added and the solution was warmed to RT. The mixture w
elqu@gcnéh ByQis-Rrnder sraredares sipdadthin Jorsiet ?ﬁﬁeﬂmf to afford

@W@;Q@nlcdiay@ﬂsewﬁlﬂm&ﬁﬂ?tﬁeﬂ—ﬁﬂﬁqyﬁﬂm@qm&d{2 isopropyl-4,5-di-
concentrated in yacuo. Burificatiqn via f C _
%5 R P AR SR IO AP, Bl 255.1

2B50870pyl-4,5-dimethoxy-phenyl)-methanol (1.168 g, 82%) as a light yellow
solid. Step 5.
E% o> (WEXM&JG WBRL oMy ety ¥-25raRlbydstianpriopylifriciehoxy-
oa soll:rlépﬁ i les
(4 -chloro-2 ngﬁ M%% % X?‘W‘?i PsmB opyl- 4 5-dimethoxy-
phenyl)-methanol (6.5 g, 17.6 mmol) in 200 mL CH2CI2 was added
triethylsilane (28.0 mL,H ol) ang{]FA (70 mL, 881 mmol). After 2
hours the solution was congentrated iR_vacuo, 1§% I{?CO?; was added
and extracted with CH2C e coimbin ai(:ior anlal/yel@*swere washed
with brine, dried over N , filte f-i‘ated in vacuo. Purifica
15 tion via flash chrom%togr phy (4:1 hexames/e%?l acetate) afforded
4-chloro-5-(2-isoprop- ¢
yl-4,5-dimethoxy-benzyl)-2-methylsulfanyl-pyrimidine (5.60 g, 91%) as a
Plﬁ@aﬁ’ﬂom&liﬁﬂﬁ&ﬂe (0.97 g, 6 mmol) was added to a solution of 2-[4-Amino-5-(5-

Eﬂé%ésﬁgsggg%%gP&&gﬁ%y Bef? Z)}éfhlipi methxls%f%%r'r@gi_ _146¥!1]x'1-1-01 from

e SSE
Exﬁhiple*ﬁ((ﬂ%gp@@mmﬁlmaﬁbmb@:ﬁ‘@ﬁzgq)ll'g". e mixture was stirred for 2 hours

angtﬁyéﬁ&gﬁg%gxg MHAIRKAGPE2 (s PR WagadyRel é&ﬁﬁh gilylire was stirred

amine vi

a cold finger condenser, The vessel w
R e e vt L SERUEA OTRE . and ex
IRk@BUR; R BN (Ize(rma(tﬂ}ie) v@&mgamepmmmmém& Hrishaud dried with

W S2hand shen s Dine, JNG Rk AR RARYRIMETD two Slica

evaporated In vacuo. Purification via flash

mpamaltn'gr'ﬁlﬁ pateg 420 K@(&ﬁ@)@{hﬁ%@fg{@“{gﬁg e/ dichloromethane affording
H?c@ HRORyRRY el RN 0K BARS-25-chloro-2-isopropyl-4-methoxy-phen-
”‘e““ e byt e M8 e B30 28 YES 3006

[5 (2 isopropyl-4,5-dimethoxy-benzyl)-2-methanesulfonyl-pyrimidin-4-yi]-
EineplBa soﬁjﬂéﬁ&methoxy—z—meﬂzﬂ-benzﬂ -pyrimidine-2,4-diamine

ethyl-[5-(2-isopropyl-4,5-dimethoxy-benzyl)-2-methylsulfanyl-pyrimi- 30

SiRAVRRINSr 4RI QR MR Einddlets bikl2a/ hiSEhaas Btided
OXONE(r) (0.461 g,

CH, NH,
Q Step 1 qtep 2 l N
-
A S=NH O N/I\NH
CN i ) 2

CH3 MeONa CHy Osepy

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



0.8 mmol) in 4.0 ml, H20. After 2 hours, 50 mL H20 was added and the
mixture was ex- tracted with ethyl acetate, washed with H20 and washed
WOWilbsloss#s9 The combined organic layers were dried over NaBSEEPRE/EYP020

and concentrated in vacuo to give ethyl{g-(2-iso-

propyl-4,5-dimethoxy-benzyl)-2-methanesulfonyl-pyrimidin-4-yl]-amine

miih3d WaLaibik B aseoyie daais VW5 200R4095359 methyl-phenyl)-2-methoxy-
PCT/EP2005/002020

-3 St
g R Y E %gﬁf’ocﬁ;ﬁ/ﬁ%%fg?ri%ﬁﬁgffy-benzyI)-pyrimidine-2,4-diamine
T

O - - + .
ety 5 32 Brshonsbas-anmethdy senby - 2R baTmal s RGAgpitais ang sodium
VARG £ QFRaIR Lifndnph ST cialvaiedd et G tahwest #3836 dader nitrogen.
mL dimethoxy ethane and 0 cqnecentrate ' S

5 BRI E AU LRl i e ffemperature
Wigsawadmed2ir C4eChaddoRiodvsiag ‘abﬂihdﬁ&ﬂf?éwidﬁ%f’ﬁ?g Yigja Dean-Star

ti(':sp ”%ﬂé@ﬁ%ﬂé‘ﬁ%&'ﬁ%ﬁa ?@ﬁ@ @ﬂﬁéﬂ%@%ﬁ:ﬁ@’m&@@f&ﬂ filtrate was re-
5G| 2

itiona ours. The mixture was cooled and, concentrated in v it
DG s v —BVLL =2,4-d
crrsteeb PRI BROM SRR SE A B RMAO D Ty 4-diamine
Nx4vetbybBd 2Ngemsyl-Madipeih (t-BBn A15-pyrimi- dine-2,4-diamine
(0.031 g, 47%) as a pale yellow solid; Mass Spec M+H = 329. 10 Use of
ifferent alkyllithim IGA0CRIS ik SRR daaRe(ar BifiprsebusestisiadiaMibds .
10 ‘%&%té%%a%:@%{g %“gatie abO\?e procedure afforded%%ditional compounds
under the same or very similar reactio ditions. Additional. comnauNgstiamine
FramplsPthe protastREosy E&gmegiyg?g%g\%ﬂ% f():"%p@ }S?IEllxample £
2-[4-Amino-5-(5-chloro-2-isopropyl-4-methoxy-phenoxy -%yrimidin-Z-yl- 15
'almimiﬁ(&)emm@adur@km@irsyhmmfpmwg%édq R ample is
outlined in Scheme G. [err] I. NaH 2. Ethyl Fomate 3. CH3I [err] 20 WO
2005/095359 PCT/EP2005/002020

Step 2
o Step t o p
MeMgBr / Mel NaH / Me!
HN

HN

e

OH 0._-CN
Step 4 ~
O\/© Step 3
H.IPdIC — K,C0,/ —
—N i N — IéHzéN N _

' NH,
Step 5 0 | CN Step6 Of“N
1. NaOMe NJ\NH
1. NaH N OMe 2. Guanidine N 2
2. Elhyi Formate — Carbonate —

3. CHyl

15

SCHEMEI

The 5-benzyloxy-6-isopropyl-1H-indole utilized in step 1 of this Example was prepared
from 1—{2-[(5-benzy10xy)-4-(1-methylethyl)—Z—mtrophenyl] ethenyl}-pyrrolidine according
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-64- Scheme G Step 1. 2-Chloro-5-isopropyl-phenol A solution of
3-isopropyl phenol (10.0 g, 73.4 mmol) in 350 mL 9:1 benzene/CHCI3 was
WOoHBEPEs9C. Hypochlorous acid tent-butyl ester (8.77 g, 80.& Fiifd1F (202020
added drop- 5 wise over 5 min and the_rgixture was allowed to warm to
RT. After 16 h the mixture was concentrated in vacuo to give a crude oil.
tm@fgi%uem&ﬁpéh@ma&@rabbmfmw Med. Chem. 29:551-559 (1994). The

2-ch 52‘2’% g o gxbﬁghen Soap%owsg i3 SARORM-PREA B BeafiBri et al.

€ mixture o mers in the form of a pale yellow
oil. The combined regioiso- mers Were used %)#ether in the following step.

St StSp BTy AREREh IR Yene To a solution of
Ehlomy ﬁ’dﬁﬁ%@ﬁ%@lﬂﬁﬂﬁl el s%cpﬁlﬂlm@ thepmpgdhgwefqom@iﬁ glisplation re-

g 69 d isoprop-
4g?4{71m ) Phdpiibolias A866e 4575 A3sky @D‘B%%zr&c@é prop

mixture was warmed to 50C

;Jmmaﬂrm@mssacgiémzmmmseiwa%ves&m@&awﬁ%% yrLbantetne resulting
V\[%%hEd WIStQO%%Q wVagheshand washed.pa @k}h@lﬂﬂﬁﬁﬁdﬁ{@: Gﬁﬁlbﬂ&mmol in ether)

anic ayers were dried qver Na2 04 f ed and

ntr i
waadslesl ghapwien fortha sebitopyand 53 GRACSRTAS6r hours at RT.

enzene an

MkBipieddeepony] mmﬁﬁmpmmﬂedde@ 289 Hirdoawagaatpaeddier an addi-
mixtye i élgtfg% I‘% ;ﬁg ale e”%&hﬁé’ Righ @@%&ﬁﬁg chEagiked '&ﬁﬂ&:xtracted with
p

-Isopropyl-4- methoxy benzalde cw um
éusymgcmetpraaeﬁmmbm@pxmlel@mr@eze resheshipihetgturate Siioni

%bf%f laro4sise @ﬁ&dﬁ@éﬂ%&&ﬁﬁﬁlﬁo The resulting residue was purified
oro-2- |sopropyl- -meth benz 715 imggswﬁ £ 5-benzyloxy-6-
wishtBeshRPreTea O ABIE [%7 fﬁﬁ"g‘% glvegl g?ml ure o go yon

ReHopeE2-ineprgbyltl-indeledvipss Spza Iddtirt 259
5-chloro-4-isopropyl-2-methoxy-benzaldehyde as a yellow oil. These

g%%ofﬁl% exgﬁz_/%gﬁz Q Py Hasheramatomdiby (gradient: hexane,

5- Bhtmﬂqq{s@mmwlrﬁems;%ﬁ: %Sg}gglﬁ y@e_”&) 56515 %{% ;), KOH (0 264 ¢, 4.7

as a pale
Ayﬁtﬁm@muzﬂmpmgymwma@ﬁbme b_@ilﬁ‘g“{lﬁglyl iodide

mdmhﬁ- eh Rﬂ“@zc;gdpmklymgm ylto water, an extracted with ethyl acetate 2

times. The combined organic layers were washed with water, dried (MgSO4) and evapora-
ted #n vacuo to provide a crude oil that was was purified with flash chromatography (ethyl
acetate/hexanes = 1/9); yield 270 mg of 5-benzyloxy-6-isopropyl-1,3- dimethyl-1H-indole.

Step 3. 6-Isopropyl-1,3- dimethyl-1H-indol-5-ol

5-Benzyloxy-6-isopropyl-1,3- dimethyl-1H-indole (0.270 g, 1.30 mmol) and Pd/C 10%
(0.150 g) were added to 10 mL of methanol, and the mixture was hydrogenated in a Parr
apparatus for 1.5 hours at 55 psi, at RT. The catalyst was removed by filtration and the

" colvent 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. (6-1sopropyl-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-o0l by treatment with iodoacetonitrile using the procedure of step
5 of Example 2 above.

Step 5. 2—(6—Isopropy1-1,3—dimethylw1H—indol—5~yloxy)-4—metlmxy—but~2-enenitrile



30 phenol (1.768 g, 58%) ass clear oil. Step 5.
(5-Chloro-2-isopropyl-4-methoxy-phenoxy)-acetonitrile To a solution of
WORMIBY8I R isopropyl-4-methoxy-phenol (10.36 g, 51.6 mmol) R EEFRFp05/002020
DMF was added K2CO3 (8.55 g, 62.0 m#gnol) and the mixture was heated
to 65C. After 15 WO 2005/095359 PCT/EP2005/002020 -65 minutes
2I980REEIOPHIIEIABRethyB4 Pl Hidolswaspiden ethd e ntidimeenile was prepared
heated to 80C far 1 hour, The.mixture.was ¢Qol Nt ARSI K2 sodi
et %1%19?5%&1%6 e mﬁ@?%ﬂ%&%ﬁi&?ﬁéﬁ%ﬂ%{nﬁﬁrﬁ% organics soatm
hyériziwash euethithibdide veinatles/Bronedr Of shRdt & Brrruds detied in
vacuo. The crude product was purified by passing 5 through a shorp plug
Séﬂéfiﬁgémk‘gggfﬁfﬂ)ﬁicnpma%qmmdomﬁexwwmﬁgymmdmw@e
.97 g, 97%) as a whit id, Step e o 4 s d
5 AT R IS Shasl midins: 24 digoine v prepere
solEACoI T, - oisBpy L el SRl SROT R £ bY
t@%%tz@éﬂf;{)g%? gﬁﬁ%xﬁgé?ﬂé@é%fa&dﬁgﬁuwgigﬁdﬁ hls'ln% dimpiaaxjure of step 7
ethane a Wwas 10 adde 0 159, al).ino ortion.
e s e e R ST RS L3RRy oo i o
Nas@ddeticihflrthportiandadd withetirr i Hlidbgbethetveasadiesd shody until small
and the.mixture was al i D RRES A AS OB hours. The solid
10 JFste sté%rfzﬁev%égﬁlg?}% %ﬁ\%ﬁgﬁ%ﬁé g%(%%[hrf{ixtﬁ&rp was e tracteé? O?F‘gd ; "o
ity had earoecs colpivblcALERIeToyiBrberBAABH FAITHARE, it nder
oyvsiNazoBd: filtesed andmerot Beendaiad snvasse, PUpfitaididia flash
chromatography (85:15 hexane/ethyl acetate) afforded

2-(5-chloro-2sisopropyl-4-methoxy- IXY)=3- 1GXY- e (led brepared
T e Sy LG X P PRI O BRBRLGE ey
Asiagtinimb S Hrivetore hspraping tedaxsdpfeieryntsimmdiaS GkrD: 298
noJ- (R)-propan-l-ol 20 To a solution of o
15  BxPnspio10:2-isqpranigrépylethaxyhphipionylishpdtenayyiaiidhipientbpoimidine-
g, 0.7 mmol) i L DMSO was added
N-(2-(R)-hydr(%{ - -meyl-ethyl)-guani- dine from Preparation 1 (0.10 g,
0.8 mmol). The solution was warmed to 120C. After 45 minutes the
Shetynthetis pooteduramsedis hisBompleisevtmed WHPrBENE deetate.
The combined organic layers were washed with H20, dried over NaSO4,

filtered.and concentra
Step 1

O
H 0\/“\0/\
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o]
Q Slep 4
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25 ted in vacuo. Purification via flash chromatography (95:5
CH2CI2/MeCQOH) afforded 2-[4-

WOARHOLSYS-chloro-2-isopropyl-4-methoxy-phenoxy)- pyrlmlde EK//F&%(}%?% 020

R)-propan- 1-01 (0.128 g, 50 %) as a salid; Mass Spec M+H = 366.
Example 5:

S&e{ﬂré\}‘nin0-5-(5-chIoro-2-ethyl-4-methoxy-phenoxy)-pyrimidin-2-
ylamino]-butan-l-ol [err] 30 WO 2005/095359 PCT/EP2005/002020 -66

S%?e%ar%non A 145(-%5{4%1 misyeﬂrfn@ﬁeﬂcfﬁgwacgﬁammmmter
0O
o RaRUHETD 2 ST T B ) P e aE o) i scetone

({603a1y M@&dﬂmadtmmepaﬁbmﬁﬂm@a mm&aﬂé ethaemesrgipte (Sml,

0C for,3.9:h0
GLET T Was%?ﬁé%?ég%fﬁé‘ﬁ%fﬁlﬁ%@w e compned

ﬁbrgmﬁ@aggmﬁ@n%gd advﬂfﬁs%?eﬂg *83 € W]as r‘P 1hﬁoned between
e&*‘;m@cem@ SuisRaIheieghatepRdgS4; wﬁh‘mafédvahdmun @elidtd;!@dl OY§fean-

compo ifi |
hﬁ%%@u Was ” 1 ggrcgﬁjh@v%racn {Eﬁxg %ﬁ%ﬂb%@&éﬁk‘?ﬁ (28l Gas concen-

ane alnlng th duct were
tmmbmddraﬁdmdgmamnbu Aderresifineovas pustird hﬁﬁg ﬂ\%’ graphy

R9ychwas kasHaneRdad Kdafith #f g ahbthoxy-5-methyl-
(&gﬁ/ethef ?1 5&2’ %ﬁ%@gg Sﬁ% ?'ﬁﬁ;ﬁ%ﬁ?%& %%%%s fl?nilr:g :nd w

chIoro 2- |sopropyl -4-methoxy-phenoxy)-pyrimidin-2-ylamino]-(R)-prop E 1h
s@b% a—(hy&mmiopﬂdémmmsﬁ-mﬁwm nogg)7 3 Withopy Acrybicgeid ethyl ester

€ APAYEPS gf gﬂ‘@z - WSgRlayd Vﬂfﬁé&ﬁl‘ffﬂf@fﬁ)@b%@t&aﬂﬁﬂ athitester (4.42

guanidines un

e A e P
&30 il kﬁn@x‘%ih@)ﬁ%]}&itﬁﬂﬁmhmafmm@w@mmy%o@ﬁg@g@ s$hay] formate (40

él?g%lénem%@y gﬁxxgh%}g'm'dmﬁgﬁa%&?a&%@ﬂ@ @r 7 hours. After cooling to

y-phenoxy)-N*2*-(tetrahydro-thjopy,
ﬁﬁ)lﬁhdemzmmham@ddaé MFWW 5&5 éggemyv;ag%oncenm
gﬁ@@&l‘ﬁla HaIRG4 ﬁeﬁ@% QR the residue was partmoned 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 (10% to 30% ethyl
acetate in hexane) to yield 2—(2-isopropy1-4—methoxy—5-methyl-phcnoxy)-S-methoxy-
acrylic acid ethyl ester as a pale yellow oil (1.19 g, 23%).

Step 3. 2-Amino-5-(2uis0propy1—4-methoxy—S-methyi—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.



4,5-dimethoxy-phenoxy)-3-methoxy-acrylonitrile (prepared usingthe
procedure of Example 4) together with

wWOREtEHro-thiopyran-4-yl)-guanidine from Preparation 1. ROLTRR 02020
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of 5-(2-isopropyl-4,5-dimethoxy-phenoxy)}-N*2*-(tetrahydro-thiopyran-4 25
yl)-pyrimidine-2,4-diamine (0.19 g, 0.46 mmol) in 25 mL of methanol an )
525 mLsoChiater SWasagidept e R ONES RS Y RheRRFHONR TEHRR ffk g amine

V%%crg%ée& Ia%?n%vgr{ﬂqm%{%%@%mwﬂ5tmm@ﬁuumm4ymmdin-4-

and extracted with

owashehorRh EARSRT S5 m@%%ﬁ%’rgﬁs‘gﬁ}&éb& A RO W Bfirred at

n'was filtéred an
rePRcentiatid. Sthesesislewasepuritierroduond prsparativd ire@phetavpp@dded. The
x 40 cm) WO 2005/095359 RCT/EP @Q@Q@Q B4 ﬁ@!% Wit B HRAGvith
AQRSAHECR %898[%%9W%.S§%tlr?g§ vﬁﬁai?%%?q of 1M_I3CI/gthert giford 25 .
reghilene chloride. The organic phase was washed with brine and dried over anhydrous

D 15&Iﬂ'k‘3h?(%ﬁ@%)?é?x¥6!§9rUﬁH@Q%*ﬁée&@QHy%ﬁy%d%bmmgtmted

I- methoxy-phenoxy)-pyrimiqine: 2,4- ine alf): +H): Y )
BeTEECAP RS LS SRRV CTRR L dm N S thidfi-phenoxy)
ArHhamine-Fi{Enth asydissopilipy0A4hetBYy)- MS M-+H = 308.

phenoxy)-pyrimidin-2-ylamino]-propyl ester [err] 1,1-Carbonyldiimidazole

97 0 610 s 2RMeRLIe 3 SAlANYBER DA ANIEY-pHEryl-pyrimidine-2,4-
ce%zjd-gﬁggprgjgg\ﬁ?-smethox;}%hem%?—rgﬁ;rimidin-2-ylamino]-(R)-propan-I-
ol fromdBE&mple 4 (0.22 g, 0.6 mmol) in 20 mL of THF at RT. The

L a5 sliretiinoSHau prupyhdtnydtmirre3nethyR R -pyrimidin-2-yl-
mmob) d The feactionmixpyr . RVEERIEE ask and heated at
e MRS A e oo

ressure, diluted with watey (75, mL), and ex- ca-
v IEHOABACTS Sl e RS B AL AR fRoved by i
ﬁ”ﬂech%g iaghnitMasndhe atilsentrsiddieciandis ot avigh, water and

e residue was purified on two Silicg 15 preparagiye. T; { ic ph
B R  FESR IE o hAEURL A T o ffanic phase
waihyrcersamic aeltduand poesis:c Moy aesidsspreppuaiise oty shifagel chroma-
oxy)-pyrimidin-2-ylamingl- : ( 4 424N 089 FesiBAed@hich was

ﬁ%@@%ﬂeé%}?nﬁ%hrgéy Eﬁi%%?@z%%r%’ne- 04?gljﬁsr:1ine ater with
Tantloyrohetis o PUPBAEIE A SR b A St rater with
[§496 TFA to yield 5-(2-Isopropyl-4-methoxy-5-methyl-phenoxy)-N*4* -phenyl-pyrimi-

dine-2,4-diamine, M+H: 365.

Example 11: 5—(2-Cyclnpropyl-4,S-dimethoxy~phenoxy)-pyrimidine-z,!l-dianﬁne
Step 1. 4-Cyclopropyl-1,2-dimethoxy-benzene
8] H

Cp,ZrCL/THE — Ticy/CH,Cl,
~ CH,CH, MgBr/THF ~

O O._

To a solution of zirconocene dichloride (1.76 g, 6.02 mmoles) in dry THE (25 ml), was
slowly added ethylmagnesium bromide (12 ml, I 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 THE (20 mi) Wés added and the reaction was allowed to warm up to RT over



5

10

20 Scheme H This Example follows the procedure described by
Manchand et al., J. Org. Chem. 57:3531- 3535 (1992). Briefly, in ste

WQ 20658F¥thoxy-2-methyl-benzaldehyde and sodium meth- ox?&éfwsfaﬂf” 002020

dissolved in cold methanol and stirred upgler nitrogen at RT for 18 hours.

The WO 2005/095359 PCT/EP2005/002020 -68 mixture was cooled to

1-33ouRnGeinedeva{ 4emdird thodge 2ediettry prersia) nd ighiggemethane (20 mi)
methyl-gcgylonifrile eqtad il ateydn sh@nifaniam chloride (IV) (6 mi, IM
“?S(ZT, -%ﬁ%ﬁge%%&q}ﬁln%?ﬂpheng I)-2-methoxgmethxl-g?rwgﬁiggIe and ip to RT over
igatirbinTomatheRifeipasd) d@%@ﬁ%ﬁimﬁﬁ TSRASEP AN Surréd for 35 hours

A G kndeaiageed fiduaniditecamhaoatewabltride adwaibo thes mixture was
stirring solution,.after which.the [ [RIspshi0hd06ater. thie@ombined
ﬂ&f@%&fﬁ’ﬁé\%’i&a%&e’ﬂ%ﬁg Féirer?%]#/%es éitg%l\%ge%)n-smrk i ap. The. . ..
SiehlimmwtmrosksovesiR vithteduriiedats o SRR Rl g hloride,

%%Ff%?%ﬁg%ﬁﬂmatﬁiél’ig%naﬁ and brine. The organic phase was dried over an-
-(4,5-dimethoxy-2-methyl-benzyl)-pyrimidine-2.4-diami ' .
D SO 0 I LS T A Ao e e P
hydtbe smesedute ehEarapleys @rel i affecthyacstasdndiexane) to yield 4-
5-(p-Isopropyl-1, 3-dimethy -1 1ndol ONBiding 24 WiegninRefl Wencent
R S S S s b

NatdonZt ﬂk&bﬂb@@&b@@%ﬁﬁ? D BVl o0-0 e 2, 0.87-

GashanateJerdile SGHEMB)] 3.85 (s, 3H), 3.87 (s, 3H), 6.62-6.79(m, 3H).

Step 2. 5»(2—Cyciopropy1—4,5~dimethoxy~phen0xy)—pyrimidine—z,!&—diamine

NH,
I o ] Sy
D
o
o ~o0 N)\NH
o\

o

15 5—(2~Cyc10propyl-«fl,5—dimethoxy~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 12: 5—(5-Chloro-2—cyclopmpyi—é-methoxy~phenoxy)—pyrimidine-—2,4—djamine

NH,
Df*\\
N
5
~o N/)\NHZ
Ci

20 Step L. 1-Chioro-4-cyclopropyl-2-methoxy-benzene



The 5-benzyloxy-6-isopropyl-1H-indole utilized in step 1 of this Example
was prepared from

wdlz{@sf(Bshbenzyloxy)-4-(1-methylethyl)-2-nitrophenyl]etheny!]- pBATEREHES /002020
according WO 2005/095359 PCT/EP2095/002020 -69 to the procedure
reported. by Leonardi et al., Eur. J. Med. Chem. 29:551-559 (1994). The
methylafign of step 3 below also follows the procedure descyibed by
Leonardi et al. Step 1. 5-Benzyloxy-6-isopropyl-3-methyl-1H-fdole The

methylatidg, carried oult in this step follows the procedure for indole
aIkyI 5 portemﬁﬁﬁ j)["gél) J. Am. Chem. Soc. 1f 656-5572
T1eP0)= enzyww?gag)-—@mﬁaamsss 9.3.22mgl) was
dissolvegin 20 mLP@Puly THF, andtilsediflag solutiéh wag cooled in
an ice bath. Ethyl magnesium bromide (4.9 ml, 4.9 mmol in ettier) was
added dropwise to the solution, and the solution was then stirred for 4

hours at RT. Methyl iodide (1.42 g, 10 mmol) was then added, titri
T obntin0d fOP RGPS ERBUIR R LT e Bt pune T
(HESRRWHRS dadeddq Baker dipHealicigahinic)-pnnat ctisklomEkshibihand cyclo-

organic layers were washgd wi t . chleriderkisiagut
R Eo ey S [ LR AT ation was

in vacuo. The resulting, residue was rif‘ifd hloric acid
5 stihAasRahorAdroarashy eheRel AR LS RIS g hlor
%@éﬁ%ﬁ@é@ﬁoﬁhﬁogsgQxéé-mlait%éa&_ﬁcﬂﬂ@ll@lﬂam Spkd (R aRBetinsd for 30
ep 2. 5-Benzyloxy-6-isopropyl-1,3-dimethyl-1H-in . _
e, R SO BI SO PEETERI (O GA0 3. LIS e KT ™ com
928 Exhi phasetyabensytdristhamendriedpersntEifowssagipm spifate, and con-
frgfrﬁg#’gﬁn%ﬁ‘e?trh o ‘?&%‘?%&H&%ﬁw&@dgndatgesdzmgﬁfamgraphy

€ resulting mixture was stirred f ours at 90C .cooled t

10 B2V pileatetats incherannbte xiekd deaRinig Sy RRseR JHReLGRY tepdene as yellow
Sﬁgﬁmaaﬁt@g@,%@ig, ey M&M$M)tﬁtm.a®iw(%5?§dﬁp (m, 2H),
evapora- ted in vacuo to provi u i1 With 7=8.1 Hz).
R AR RB y (gD Ree e e e 220 st~
5-benzyloxy-6-isopropyl-1,3-dimethyl-1H-indqle. Step 3.  dine-2.4-diamine
SttgoRropii-Chlalimathydlaprappofgusthoxy-phenoxy)-pyrimidine-2,
5-Benzyloxy-6-isopropyl-1,3-dimethyl-1H-indole (0.270 g, 1.30 mmol) and
Pd/C 1Q%, 25 (0.150 g) were ed to 10 mL of methanol, and the

mixture Was hydrogenated in a¥arr appa&ftaius for 1.5 hours at 55 psi, at
RT. The ¢atalyst was removed.hy filtpati :r\]id the

|
N)\NHZ

Cl Ci

15 5~(5-Chloro—2—cydcpropyl-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: S—(2~Isopmpyi—5—methanesulfonyl-4—meﬂ10xy~phenoxy)-pyrimidine~2,4—

diamine
NH, NH,
O
R®: LA
—
~0 N/)\NHz e ~0 N NH,

20
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solvent was removed in vacuo. The residue was purified with flash
chromatography (5% ethyl acetate in hexanes) to yield 210 m

WB2{86{8P6# -1, 3-dimethyl-1H-indol-5-ol. Step 4. gT/Eonz}:m(}zoz(}

(6-1sopropyl-1,3-dimethyl-1H-indol-5-yloxy)-acetonitrile 30
(6-1sopropyl-1,3-dimethyl-1H-indol-5-yloxy)-acetonitrile was repared from

T@r@ﬁﬁf@ﬁﬁﬂiﬁfdmmwﬂ%m&mwn@wmwmm@ 20-325,
0D, R &%ﬁ% Exa1unle;2 8RB aStal Bnic anhydride (0.81g,
1;1'?5“ §F %%é%%?ét yI- ﬁ%?dol-%- >?y) 4- ngiegg% k_;)tggg Z?gﬁ'tml%th
ADR00S)085S FHEP IS AID efzé ogis aad (0 e mix-
2:4BrisoneaiRNlat Srdtimatig his-iThd ebseginxypitsnrethox phired iateinewater, basified
was prepar h , hich dried
kR e R P P T
mmmmmﬁ@@mﬁmnm@m@émwm Fog serifucyatdpalyd via ash chr
gé%’gk‘% 61%9%% F@%{ﬁﬁ)ﬁ ml%Hacb with 0.19%NH,OH) gave 5-(2-isopropyl-5-
y met y indo | |ner 8 ¢
e e RS HETE Bl 024
%%@t@w RIS (M-+H): 353.

2-(6-isopropyl-1,3-dimethyl-1H-indol-5-yloxy)-4-methoxy-but-2-enenitrile

By, srepimpnt yV[@g uApgine-srhoRR NS SAtlinmspespykidenesing thghenoxy]-
proc ure of step /7 of Example 2 above. This material was dissolved in

2.5 ml absolu@yBmiHBe 2B of 1 N HCI in diethyl ether was

added with stirring. Diethyl ether was added slowly until small 10 crystals
inepeds apcide-Solsiinnpyhd-hethplaeplien exyl aryTrEed B S T SiHBIRS.

The solid that had formed was collected by filtration, washed with diethyl

ether, and dried under vacuum at 45C. to give 17% mg. of&e

hydrochlpride salt, '¥p: 185.1C.
e jne was also
he 3 l[ne/h atlon of

5-(2- Isopropyl -4- methoxy 5 methyl- phenoxy) N*4*-phenyl- pyrlmldlne-
2,4-diamine The synthetic procedure used in this Example is outlined in

Scheme J. [err] 20 WO 200 /0953 9 PCT/EP2005/00 7
Toa solutlo[n of 5-(2-1sopropyl- 4—me OXy-P. {1 %SPlerg%ﬁne 14-diamine (0.40 g,

1.44 mmol) in glacial acetic acid (4 ml) at RT was added a solution of jodine monochloride
(0.28 g, 1.76 mmol) in glacial acetic acid (4 ml). Water (6 ml) was also added, and the reac-
tion was stirred for 16 hours, after which another portion of iodine monochloride (0.4g,
2.47mmole) in glacial acetic acid (4ml) was added. The reaction mixture was stirred for an
additional hour at RT. The acidic mixture was basified with saturated NaHCO3 solution
and extracted into dichloromethane. The organic layer was dried over Na,SOy, filtered and
concentrated in vacuo. The residue was purified via flash chromatography (5%CH3;0H in
CH,CL, with 0.1% NH;OH) to give 5—(5-iodo—2—is0propyl—4-methoxy~phenoxy) -pyrimi-
dine-2,4-diamine as beige colored solid {0.536 g, 929). M+H 400.

Step 2. 5—(2,4—Diamino—pyrimidin—5~y10xy)-4—isopropyl-2—meth0xy—benzonitrﬂe
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Scheme J Step 1. (2-Isopropyl-4-methoxy-5-methyl-phenoxy)-acetic acid
ethyl ester To a solution of 2-isopropyl-4-methoxy-5-methyl-phenol (3.933
wogoad@3anol) in acetone (100 ml) was added potassium caffol&f2 {$30§2020
145 mmol) and ethyl bromoacetate (5Smkg5 45.1 mmol). The mixture was

refluxed over night and was filtered through celite. The filtrate was
concentrated under reduced pressure and theresidue waﬁ}Qartitioned

betwee Hte and water. The organic phase wasjwashed with
brine ard dri n- hydrous sodium sulfa Syl of drying
ageni , c s;)iétion was concen- trateg %\%rﬁessure.
The-e fiegpyith siicagel chio 10%Hp 15%

mthyle e chloride in hexane) to yield (2-isopro [-4-methoxy-5-methyl-
phenoxy)-acetic acid ethyl ester as white solid (4,78 g, 82%). Step 2.
2-(2-1sopropyl-4-methoxy-5-methyl-phenoxy)-3-methoxy-acrylic acid ethyl
ester To a solution of (2-isopropyl-4-methoxy-5-methyl-phenoxy)-acgtic .
fogikeiliny|cE b (ihd-Lisopre PR AN JPEHTBEHBS; éf@%sm (0.57g,
o(égsmﬁ'knvlv R‘sz:?@&%é?@{m‘z@(‘it%rﬁ@@q%mit&fﬂ) aflaschBatedsat 520°C for 3
a

mmol) at RT. After 5 minutes qf stitring, ethyl.formate il as trie
noussacaEEr (R RNENRIL e R A RSSE P H’Sﬁ?&ﬁ‘%‘?ﬁ%’i%ﬁaﬁw °
RLciademethanani diltibs amessing 0WaSBaihiredidyeligth 0-1% NH,OH) to
%1%'%’%%’ Srodus ??‘6%%?&%?8%&8@&&%@@%&‘&@ and teJesideeonaentrated

FPhEWeeh ethyl acetate ant water. The grganic :
dspexifcilybrilesasbrameePevt AV S Eo i it Lo fogive
) qvgémﬁ{xi%mawm@f@m@mnwa&mmmmﬂw@rwhﬁe solid
redlced pressure, The residue was purified with silica gel
%MW&W&O@Q% 30% ethyl acetate in hexane) to yield
2-(2-isopropyl-4-methoxy-5-methyl-phenoxy)-3-methoxy- gcrylic acid ethyl
s&t;eBasaaeézeSyBIihvsdmr(ﬂit@tngzk%)’."ﬂs%eﬁ@mpﬂ““'me%“’ “pherioxy ]
2-Amino?;fg%ﬂﬁqg@gy&ﬁmhoxy-&methyl-phenoxy)-3H-pyrimidin-4-one
25 To & olution of NaOMe [prepared from sodium (0.05 g, 2.17 mmol) in
anhydrous methanol (5 ml)] was added guanidine carbonate. After 5
minutes;& solutionned,2-(2- NH,

isopropyk4-mgthox¥-5-methyl-phenoxy)-3-methe’ ¢ ethyl ester
(0.22 g, 0.713 ol)'fn anhydrous DMSO (10 The
Mt s hea 4AC for 3—hetrs ang #joned

\Eeralﬁemoval of drying

N

To a hot solution of 5-(2 4-diamino-pyrimidin-5-yloxy) ~4-isopropyl-2-methoxy-benzo-
pitrile ( 0.2 g, 0.67mmol) in xylene (15 ml) at 120°C was added azidotributyltin (1.10 g,

15  0.67 mmol), and the reaction mixture was heated for two hours. Another portion of azido-

tributyltin (1.10 g, 3.34 mmdl) 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 CH,Cl; (3 x 5 ml). Purification of
the solid by preparative HPLC (15-95%CH,CN in water, 10 minute gradient) gave 5-{5-

20 (2,3—dihydro—1I—I-tetrazol—5-yl)—2—isopropy1—4—meﬂloxy-phenoxy]—pyrimidine~2,4-diamine

HC] salt, as white solid (62 mg, 25%). M+H 343.

Example 15:  5-{5-( 1H—Imidazol—2~yl)-2~isopropyl-é»methoxy—phenoxy] -pyrimidine-
2,4-diamine



agent, the organic solution was concentrated under reduced pressure.
The residue was purified with silica gel chromatography (5% methanol i

in
WORAMBRSAR chloride/0.1% con- centrated NH40H) to yield ~ PCT/EF2605/002020
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15

20

2-amino-5-(2-isopropyl-4-methoxy-5-meghyl-phenoxy)-3H- pyrimidin-4-one
as pale yellow solid (0.045 g, 22%). MS M+H=290. WO 2005/095359
S?e%-li/%? PROBAOROR o= T2 S Aol-2-y1)-2-isopropyl-4-methoxy-phenoxy]-
4-Chloro-5-( ;isogro;()ﬁ/l-4.-methoxy-5-methyl-phenoxy)-pyrimidin-2-ylamine
A mixtBy&ipdine- A-dlamine
2-amino-5-(2-isopropyl-4-methoxy-5-methyl-phenoxy)-3H-pyrimidin-4- one

concentrated under reduced pressure to yield
4-chloro-5-(2-isopropyl-4-methoxy-5-methyl-phenoxy)-

pyrimidin-2-ylamine as yellow solid (0.043 g, 88%). MS M+H = 308. 10

Stegoled (0°C) suspension of 5-(2,4-diamino-pyrimidin-5-yloxy)-4-1sopropyl-2-methoxy-

géﬁ?iéﬁ‘amm:ﬂamg@%yﬁﬂmhw BHERERANT 4P ylapiblitkderRRHCI gas for

lamine A suspension of ] o
ACcrionel S-S BTBISA. AVSTRERL SRS T3 SRR oS fmdin Sy Pressure o
RNy O 3alidntrichwaslsdissalvitid n(drintnarhe ph €62l h Blwisaq disnine (0.034

2

and ed ah 19 rRighl. MetRdeng chierida ywaaaddedathours and con-

rﬂbﬁﬂ% & Solic )ng%ggln\égvag tl%efiltra 15 tion through c%gf. The cqmgned
chromatography

wepttryten SRATD FRINFG FREWAS WA B dHh WA BPERId RSt & _
i‘ﬁ@&i’éﬁﬂ%%ﬁy m&aﬁa&g %ﬁ@ﬂ{ﬁgam%ﬂofmmmgmmw) to yield 5-
phase was congc frat er.reauce [ ure | /i WS T T
o AR G KPS g s B e S Fprimidine 2.4-i
ahinridehicyels ayyellpeddigmosidhenolirthyl aseriereibsuatis viimsolid, (0.053¢,

E%E‘%j‘.rai'}’ﬁf&'fﬁBM’SH?&&4.51@51&9%@%@tﬁiﬁ)i,mwaigmcmzmms5 (s, 3H),
o yield

55,85 o prop i e A SRR Sy} A hiEn By . (5 LED- M H: 345-
dine-2,4-diamine, M+H: 365. Example 11: R

542 QY 51Oy T Eatintethd)ep-ploguopylybymeatine-Pherpsi myTistigine-2,4-
4-Cyc|oglrgrg}/ljkl,2-dimethoxy-benzene [err]

NHz : NH2
o\f\xm 0 | N
BaMnO,/CH,Cl,
~ - e
~0 N/]\NHz - g N)\NH

N7 "NH N7 UNH
\—

To a solution of 5-[5-(4,5-dihydro- 1H~imidazol—2~yl)-2—isopropy1—4~methexy—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%



25 To a solution of zirconocene dichloride (1.76 g, 6.02 mmoles) in dry
THE (25 ml), was slowly added ethylmagnesium bromide (12 ml, | M in

wO BbEpd33mol) at -78C. The green solution was stirred for 1BGRRERAE/Ap2020

10

15

20

25

-78C and then warmed to 2C until the regction color turned red (15

minutes). A solution of 3,4-dimethoxy-benzaldehyde (1.00 g, 6.02 mmngldS s

in dry THF (2 Aslales ang dhpcerstien wasatimuehytirovida) tpyield 5-15-
mﬁﬁ“‘é@r‘ﬂ’l\fée%%vggssg SRap e 02020 <134 0UTE. BANEs ple
(1Wasmiheved TdesRRIOREs HRERNE RREHIIFomethane 120 ml) was
qu%gq;elggll@@[mgmmytbﬁm¢WbMﬁ3§aFﬂ:ﬁﬁ Efﬁo"riﬁé ((R/%';-;’i;mI’{

m indi rgm , _ et NS AGRCHDY), WAS (s, 1H). M1

1o T (DT DUk s A Guenche

ver 30 minutes, and quenched with saturated
sgmmeHndaEhloride solution. The mixture was 5 filtered through celite and

portioned between dichloromethane and water. The combined

Egiﬁﬁnkﬁéom?th91[S—W«{»Dﬁ?hﬁd)w&ﬁsﬁ&hakﬂlamé@'wsmwbﬁ"meﬁmﬂ”thYn“‘

onium chloride, saturated sodium BigasbeprigRndhaney-4-

The organic W%%nc‘?rigi% ogl%%_l{aﬁn?gﬁﬁ)}gro&qéodium sulfate and

concentratedismsiepgicayipreibemenc he residue was puri- fied by silica

gel chromatography (gradient: 8% to 30%ethyl acetate in hexane) to yield

4 10 cyclopropyl-l,2-dimethoxy-berzepe as ye gw oily residue , NH

19%)~Ref VincentrGandon et al. Euf. J. Qrg. €Hem. 2000, 3713.|'H rg;vm ’

(CDCI3)d: 060-066 (m, 2H), 0.87, 1.81-1,91 (m BF TN
37 (s]j3H))'6.62-6.79(m tep2, A P
rcrepropyt¢ddimethoxyphe oxy)-pyri#\idine-z‘ZA-diH?‘)nine [err] 15 2

5-(2-Cyclopropyl-4,5-dimethoxy-ph )-pyrimidine-2,4-diami 8s

prepared from 4- cyclopropyl-1,2-dimethoxy-benzene following the

procedure of step 1 and steps 3-7 of Example.2 above. Exampl is dichloro-

%@?@Wﬂ:@éﬁb%ﬁyﬂﬁ@m&?}ﬁgﬁéﬁ&ﬁ1%)5%%%%%e-2,4- liamine {437

[R50 RQ Y 9RLY - WerkahiaEa fo (PBoGOcS Bl ricth oserdlbrssirbaperide (0.31 mi, &

i?gg{fiiﬁsﬁuﬁnqlé%’%?&%%&%%r7n”g, [€57 mmol). After stirring for .22 hours at RT,

water (1.2 mL) was added to the reaction at 0°C. The mixture was dried using anhydrous

sodium sulfate and concentrated in vacuo. Aqueous sodium hydroxide (0.2M, 10 mL) was

added to the residue and the mixture was heated at 100°C for 1 hour. After cooling, the-

reaction was extracted with dichloromethane. The dichloromethane layer was dried using

anhydrous magnesium sulfate, concentrated, and purified with silica gel column -chromz.i—
tography eluting with 96/4/0.1 dichloromethane/ methanol/ ammonium hydroxide to yield
1-[5—(2,4—diamin{)apyrimidin—smyloxy)‘4wisopropyl»Z—methoxy—phenyl] -ethanone (72 mg,
319%) as off-white solid, MS (M+H) =317, I'f NMR (hydrochloride salt) — (DMSO-de) &:
1.24 (d, 6H, ] = 6.9 Hz), 2.51 (s, 3H), 3.19 (m, 1H, ] = 6.9 Hz), 3.93 (s, 3H), 7.13 (s, 1H),
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-s-yloxy)-2~hydr0xy—4-isopmpy1—phenyl] -
cthanone (43 mg, 20%) as pale yellow solid, MS (M+H) = 303, 'H{ NMR (hydrochloride
salt) — (DMSO-dg) 8: 1.18 (4, 6H,] = 6.9 Hz), 2.59 (s, 3H),3.10 (m, 1H, ] =6.9 1), 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~yioxy)~4—isopropyi—z—methoxy—benzoic acid



To a solution of 4-bromo-I-chloro-2-methoxy-benzene (1.45 g, 6.55 mmol)
in dry THE (10 ml), was added {1,3-bis (diphenylphosphino)- ropane%

wodiesisesiekel (1) and cyclo- propylmagnesium bromide (46 0 /&R 002020
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15

20

THF, 23 mmoles) at RT. The solution was 5 stirred at RT for 2 hours, and
then heated at 65C for 48 hours. Aqueous hydrochloric acid solution (1 N,
20 mL) was aded, and the mixture was thern_cooled to RT and stirred for
30 minytes. The p&action mixture was partitioned betwegreethyl acetate
. Jh ilbined organic phase ashed-witly brine, dried

rousyisodipym suftfate;andTon- cg du Her/r duced

S he res Mias purified bysitica
ethyl acetate in hexane) to yield
1-chlord 4-cyclopropyl-2-methoxy-benzendCas yeﬂlow oily residue (0.81 g,
67%). 'NNMR (CDCI3) d: 0.65-0.70 (m, 2H), 0.94-1.00 (m, 2H), 1.85-1.89
(m, 1H), 3.89 (s, 3H), 6.57(dd, 1H, J=8.1 Hz, 2.0 Hz), 7.21 ( ,21H, %§§};1.benzo-

suBfRRston of 5-(2,4-diamino-pyrimidin-5-yloxy)-4-1sopropyl-2-metiosy
TS YRR W R PhSRHRIT D4 efiderdisedium

. . : ight, the
IdEnEHiotb74 mgelbtapgoh-fiesplses Broml RIS s s e e e o
ﬁé’&%@ge@@ﬁgd@@;? ﬂn@@&&fﬂ@%ﬂ@ﬂih@m&#@%ﬁ%ﬁﬁéﬁh unti 1‘1‘- e
procedure of ste nd.steps.3- 7,0 xal ‘with sma
M?ﬁ%ﬁf;}}?@%ﬁ&%ﬁ\fg&ﬁﬁéyfﬂ‘%o_i}%ﬁﬁ%ﬁ; midine-24- . ...
sigsuine ¢EwhiB0aMCliRblos008BsRer EnsbisTito B4 FEE R

qf 5-5%4181 ORWE4- RN RRERRRBYHN iin B6Y: Martivie kD). 3281 9), which was
X ¥ hmo , prepared accordin t%fg pl _@Sthanleﬁlﬁan@{’]:@_g Hz),
emmmpdthdeiootel ,dliﬂ@’}ﬁﬁ}ﬁ%ﬁ?ﬁw 'd'e{rl uorométhamesulfonic efd 1H)
(0456, AR0TROlHANE. B TENUTOas! FBa AR ot 15 (it thd 3 (5 1H),
reac%on é}éixﬁ{gs\?/aiégzured into ice water, basified 5 with saturated

Riafisd 3 doldddhn 4nd éxtracted into dichloromethane, which was dried

over Na2S04, filtered and concentrated in vacug..The residys benzamide
Mgﬂwl&:flaé%ﬁv@lmeg?wﬂ%@ﬁ%r@& ) %’0‘/8’8@8%2“\(@:@0 2bﬁn

with 0.1%NH40H) gave 5-(2-isopropyl-5-

methanesu onyI-4-ml_?thoxy-phenoxy)-pyrimi i
solid (0.248 g, N\H:

2,4-dianﬁp§ as a white

O N

\N,)\

NH,

To 5-(2,4-diamino-pyrimidin-5-yloxy) -4~isopropy1—2-methoxy—benzonitrile (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—S-yloxy)-4—isopr0pyl-2-meth—
oxy-benzamide as white solid (9 mg, 17%, MS (M+H) = 318), which was converted to the
hydrochloride salt: "H NMR ~ (DMSO-ds) 8: 1.05 (d, 6H, ] = 6.9 Hz), 3.00 (m, 11, ] = 6.9
Hz), 3.75 (s, 3H), 6.91 (s, 1H), 7.07 (s, 1H), 7.21 (s, 1H), 7.37 (5, 2H), 7.44 (s, 1H), 7.47 (s,
1H), 8.15 (s, 1H), 8.43 (s, 1H), 11.52 (s, 1H)

Example 19: [5~(2,4—Diamino-pyrimidin—5-yloxy)-4—isopropyl—2—methoxy—phenyl]-urea
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90%; 0.107 g), MS (M+H): 353. 10 Example 14:
5-[5-(2,3-Dihydro-1H-tetrazol-5-yl)-2-isopropyl-4-methoxy-pheno
WOpYIHHig3892, 4-diamine Step 1: PCT/%]PZOW 002020
5-(5-lodo-2-isopropyl-4-methoxy-phenoxy)-pyrimidine-2,4-diamine [err]
To a solution of o o
sH3:-isopromridbeihpemphenanthayyiphdinedd) prianitiesGAokpmine

1.44 mmol) in glacial acetic add (4 ml) at RT was added a solution of
iodine monochloride (0.28 g, 1.76 mmol) in glacial acetic acid (4 ml).

5 9] added and the reac- tion was stirrtififor 16 hours,

7mmole) in
(4 )] was—&dded-"?-he rea S stirred for

The acidic ' it mazturated
solution 20 and éxtracted into dlchlor ethane. The organic

layer wieried over Na2S04, filtered and concehtrated in vacuo. The
residue was purified via flash chromatography (5%CH30H in CH2CL2
THELO L—i}ﬁ@fgb@-s -nitro-phenoxy)-pyrimidine-2,4-diamine (2.1 g, 6.58

rgg(% O&%)é?é pé%lgg%e gﬂ%ﬁ%ﬁ’y@ﬁgmﬂ%  iRead ddlipmiiaisium on char-

AR ZDing)indpyrhyidtingsapbny)ia o %ﬁb&étﬂgéﬂ%%oa@mttmgwg the reac-

200 v‘/ (?fﬂgzé@%%% oo ffomx hhﬁ%(i@"ﬁ}a@\mblli:ge@ﬁm ethaxllol an;i;;hyl acetate
o e g R B A R h i rapty

was heated at

@a%;d@rd&lﬁ@wﬁléﬂﬁ%’ %Mﬁ%m%ﬁﬂaﬁﬂﬂm@éﬁé&ﬁfﬁa@e(%aglmo -2-is0-

coIIe t e residue w. it msthanolic gdickt QIA5S mg, 25%,
?i?ﬁ% Eﬁl{“ﬂ’ 5?? rﬁi g 1% NHX&O%) to releas% the fo)gc?dct fr? i1 &
i1 FEDPer 790Vl et ceneein Tedet i hatoyvlearblonids bt cH AN R rifEf SO-do)

V|afI hro r H I 391326 544QIH) 16.82 (s, 1H),
@l%}ﬁ fd‘[}m% rl)rér%g ?ﬁ? g}%%g%gﬁ% me%hg%enf?mtnle :
mmummm@dslzﬁ)ﬂw)(w &‘

5-[5-(2,3-Dihydro-1H-tetrazol-5-yl)- 2 |sopropyl -4- methoxy phenoxyl-
SOpIS] @f(%mmmuiﬂﬁrkadms«yioxw-4-1sopmpvl-?— -methoxy-phenyl]-urea

H,N

To 5-(5-amino-2-isopropyl-4- methoxy-phenoxy)-pyrimidine-2,4-diamine (314 mg, 1.09
mmol) suspended in water (3 mlL) 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: 111 NMR - (DMSO-d¢) &: 1.18 (d, 6H, J=6.9 Hz),3.02 (m, 1H,} =
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)



To a hot solution of

5-(2,4-diamino-pyrimidin-5-yloxy)-4-isopropyl-2-methoxy-benzo nitril%léo.z
WQREBHFIFOI) in xylene (15 ml) at 120C was added azidotribubiA-L" 6"%?2020

15 0.67 mmol), and the reaction mixturgwas heated for two hours.

Another portion of azido- tributyltin (1.10 g, 3.34 mmol) was added, and

Eihepixtle RS SHeaeDiananopyentdiourylokik-tesetupiime heasy-phenyll-
cooled to OC an bu(li)bled with HCI gas for five minutes. The solid formed
was coIIecteﬁ?y%a‘fion and washed with CH2CI2 (3 x 5 ml). Purification

| salt, as white-selid-(62 P5%}). M+#H 343. Example 15:
&E- i2-isopropyl-4d-giethexy-ph {imidine-
2,4~diarhjne WO 2005/095359 PCT/EP2Q@35/002020 -77 Step 1.
5-[5-(4,g-Lgihydro-lH-imidazol-2-yl)-2-isopr 4-methoxy-phenoxy]-
pyrimidine-2,4-diamine [err] A cooled (0OC) suspension of
5-(2,4-diamino-pyrimidin-5-yloxy)-4-isopropyl-2-methoxy- 5 benzonitrile

0.138 g, 0.461 mmol) in dr thanal (15 ml led with,H 0.

R e TR
5 rosorcikpreeplo] g ik aBiiion R erPERrBBR s Ry was adde

%nh%;]fﬁ'gglsg' tiﬁipre %6'63‘%%‘ §i2UNa 40 OR¢H Y + B2 SR unees: 880 achs added

e reaction mixture was refluxed for 20.hour con- cenfyat .
avrtprolenided HPEalnd BB mallq (A TTE: g}?@;‘% i(i:’;gagf’ ¥ ction was

chrompioa@RhY JeritradirhtprepsRlomTEHRURA/T hiedightoroaiathnge/ methanol/
10.1% concentrated, NH40OH) to yvield 5+ . . Fbis- and tris- )
PSR A D Lo SO A T e o nd o e
10 awdiprdihes?)d Do tinisdidviinsiaddad eapsaip ey f%(%%m @
?“Ci’eé?itaee @5??5%@&’?8}@ 5 (10536 33ed W NMBAIAGE)Helta (10 mL). The
“6H, J

: 6.9 Hz), 3.33-3.48 (m, 5H), 3.85 (S, 3H). 5 ntrated in
@shlqype?s@cﬁ,leﬂﬁvj?rzgw ‘é&eﬁ’!ﬁi}‘gﬁﬁ’( ,Tﬁ?ﬁ%ﬁe@%‘ﬁ%&éﬂ%@ﬁgﬁ% trated

B0 yield N- [5~(2,4—digmino-pyrimidin—S—Yioxy) —4-isoprop§.fl-.2imethoxy»phenyl] -
o '(1ng1ér$$daa% L2 WkR TSP RIS MERPRPhS AR isiver@d o a hydro-

AR
15 chloride salt: "H NMR — (DMSO-dg) 8: 1.21(d, 6H,J = 6.9 Hz), 2.08 (s, 3H), 3.09 (m,

1H, ] = 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, LH), 11.75 (s, 1H).

Example 21: 5—(Z—Isopropyl-4-methoxy—5~nitmwphenoxy)—pyrimidine—z,il-dimnine

The synthetic procedure used in this Example is outlined in Scheme K

0 O
Step 3
OH Siep 1 OH Step 2 OH
5 PdIC Tosyl
~o CHMBr o ~o Chioride
OTs OTs
OFs  Step4 & O,N Step 5
h s KOH
~0 HNO, O o)
NO,

20
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To a solution of

5-[5-(4,5-dihydro-1H-imidazol-2-yl)-2-isopropyl-4-methoxy-phenoxy]-
WO 2pysiceidine-2,4-diamine (0.033 g, 0,096 mmol) in dry methyl & dRII§E02020
(25 ml) was 20 added barium mangangte (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 efluxed for another 6 hou

reagtion mixturgayas filtered thrugtbcelgg and the filtrate was o \;
c tHted-underreduced gressure. " The reSifglde was pu d wigh A
-~ ative TC (8%/0 2g05/695359 PCT/EP2005/00202F -78 N° "N,

mefhanol in methylene chloride #&

to yieldl 5-[5-

(1H-imidazol-2-yl)-2-isopropyl-4-methoxy-phenoxy]-pyrimidine-2,4-diamin
SCHRMPHe yellow solid (0.026 g, 41%). 'H NMR (DMSO) 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, 2H), 7.01
Ste wglml(@,wlmnwwauﬂ) _Merethesaphandl: 330, Example 16:

2:4°D) hetod THF at 0°C was
o AP Wi onr s el dordany ]

ad&dﬂrdﬂyh]zrtmﬂwpgmﬁrm’:’? mln%sE) crflartril{glllr(l)x?ey(lfd( Z)l %, L%groﬂo‘h in portions over

30 gn{ ISQpy ot Qﬁb‘vﬂﬂ&@%}:ﬁ}tﬂrﬁlﬂl nﬂf&ﬂwlhﬁhﬁmﬁ@ﬁﬁwmhed by

ichloro ethane 20 S ad to TF

L wmp;li i8aPtyith
themraddiion L lf° Sﬁr a?umlnum tr i Q%YO tion

chloride
coﬁ&@iﬁlr)atédtercstmmmaﬁmﬂs%QTTb@é@ pofined,f %‘gd”f‘o%}ﬁd with

z(rﬁ%%[ég 3L bggenﬁ§éﬁ%%?§£g@4 Uﬁlfé@e@ﬁhtﬂtou&mdtamurmg to give 2-

ncentra

ki e e AT

After cooling, the reaction was extracted with dlchloromethane The
%c@lqnqga@fh@pledamﬂm phex:lqlsmg anhydrous magnesium sulfate,

conc ntrate ‘%%9& }Plﬁ‘rﬂ%ﬂw h-eilinecas) W@b@ﬂmﬁygmw@md) in

[oromethane/ metha olla I
55&&1(&9@&%&@@%&9@@@96%)% ﬁS}SPB{%ﬁ-ﬁ’iﬁ]&%oxy p en%%%gafrﬁn ate
s e

chloride salt wished
bamorglediandfibicsed 5 1'%‘*% (lsl%ﬁ ij/2 Ail?%s%f 517&1%843(13 2&3 29 (s o
addiike? BRe(sacthidr B (svdstpigdonith

ylacetate. The
combined organics were washed with HgO washed with brme, dned aver Na;SOy, filtered

1% concentrated ammonit¥a hydroxide)

and concentrated in vacuo to give 2- isopropyl- -4-methoxy-phenol (44.74, 97%) as a pale

yellow oil.

Step 3. Toluene-4-sulfomic acid 2nisopropy1-4~methoxy-phenyl ester | .

To a solution of 2-isopropyl-4-methoxy-phenol (56.91 g, 342 mmol) triethylamine (57.3.0
ml, 411 mmol) in 750 ml CH.Cl; was cooled to 0°C. p-Toluenesulfonyl chloride (68.54 g,
360 mmol) in 250 mi CH,Cly was a added drop-wise at a rate ¢hat maintained the internal
temperature < 10°C. The mixture was allowed to warm to RT. After 16 h, H;O was added
and the mixture was extracted with CH,Cl,. The combined organics were washed with
brine, dried with Na;SOu, fltered 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—4wmethoxy-5—nitm-phenyl ester
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recovered was
1-[5-(2,4-diamino-pyrimdin-5-yloxy)-2-hydroxy-4-isopropyl-phenyl]-
WORNREYAE943 mg, 20%) as pale yellow solid, MS (M+H) = 308CT{gRARS/002020
(hydrochloride 25 salt) - (DMSO-d6) S: 4418 (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
6y zg%gﬁ%ﬁomae%@aggma&zzﬁc@ro@;lwma@so@sc—phexﬁkm;@a-g) 859
-(2,4-Diaming-pyrimjdin-5-yloxy)-4-isqQpr t ic the
e e e A
BBk tanpoospg niin BpiBryjizringdreny rb2hefiesilin sdtanitR s igghe prea-

Nad in Bthaneldd nihwas 5090y desgtitimoluene-4-
ey Sodzpdmlun

, dissqlved jn 1 mL water),.Aft flux AL
solfemq:gqqi,dtHeiwé%ﬂ%ﬁ"Wﬁ@%&%&lﬁﬁ"aﬁh&%ﬁ% “:‘%eb’gé%’ssr% E?rio%% g?é‘fe”e ‘
ARELNDaRS agdesylmtinhkoprofihe-racibestensd srepalRisliptgolid (7:1
_precipi?}ﬁye é_{v'r\i%%%ggected, washed with small amounts of water and
HHRERTSR ne, and dried to yield 5-(2,4-diamino-pyrimidin-5-
yloxy)-4-isopropyl-2-methoxy-benzoic aciq: (51 mg, 96%, MS (M+H) =
Bep - wHisrrrRRy lvbmehed o tHE K loride salt: 1H NMR-

%4%%-,3 §r il L GtcincaAd )R @ PP 4methoxy=Senitazpherm qer and 2-
e S,

. 1H), 7.26 (s, 2H), 7 , 33( ) 1.2M KOH

1@11%9?’}1]146glf&l?ﬁsm%élé%‘r%é%éilgﬁét@ (%‘I'.koSg,’% fhmkbl ) a-%@gnd 175 m

5 420 LB eSS SGSPy et DAy RIS  <voP

r'ré%ﬁ'éﬁé‘of%%%ﬁ‘l' iﬂﬂr%rﬂfi‘uﬂtééymlltﬂuigﬁﬁ m@yba(?ifemm(pment(miﬂm@ M HCl and
mg, 0.1 mmol, from Example suspended in . .

s e RS e (P SO b o pine dfed

WileNa e, rEhetiehansdreaterhat 10 08-for SThoaradeoblses Bysddiefash chro-

ith dich t. 4 i | ~2-isopropyl-5-
évér,iﬂ@i'%gkoﬁrgnr%ﬁi’}?%? 3 {ls i@faﬂé?&lﬁpéﬂ%é GFAPASHUR-2-isopropy

y preparatory TLC plates (92/8/0.5 _—
dictiepbrrehecdhis Bh0I BrsHR O ADG AT s A7feppropyl-3-pitro-phenol

gi(gzﬁgdﬁ%%wéﬂgw@g-yloxy)-&isopropyl-2-meth 20 oxy-benzamide
s white solid (9 mg, 17%, MS (M+H) = 318), which was converted to the

hydrochloride salt:1H NMR - (DMSQ-d6).8- 185 ekoflitrile 6.9 Hz), 3.00
,Pl%f}ifii%‘?grwﬁlf%.‘?g% , .901(1%%111 SO (S, 120 (5 i 00 g 04

A 3disprof F-aaigo-2Hyoprapylsd-nitropheno {9.94 g, 47 mniol}, K2CO:(13.00 g,

mmol) and benzenesulfonic acid cyanomethyl ester (10.93 g, 52 mmol) in 500 mL DMF

was warmed to 50°C., After 16 h the mixtare was cooled, poured into 500 mL H,0 and ex-

tracted with toluene/ethyl acetate (1:1). The combined organics were washed with HO,
washed with brine, filtered and concentrated in vacuo. The crude solid was recrystallized
from EtOH to afford (2-isopropyl-4—methoxy—5~nitro—phenoxy) -acetonitrile (8.95 g, 76%)

as a yellow crystalline solid.

Step 7. 5—(2—Isopropy1—4~methoxy«Snnitro—phenoxy)-pyrimjdine~2,4—diamine

A mixture of (2»isopropy1-4~meﬂmxy—Smitro—phenoxy)—acetonitrile (8.785 g, 35.5 mmol)
and Bredericlc’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 mitorr) fo 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 fo 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 N2,S04, and concentrated in vacuo to
afford a vellow-green solid. This crude product was added to a mixture of 200 mL NMP
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1H), 8.15 (s, 1H), 8.43 (s, 1H), 11.52 (s, 1H) Example 19:
[5-(2,4-Diamino-pyrimidin-5-yloxy)-4-isopropyl-2-methoxy-phenyl]-urea

w0 Mi©026026/095359 PCT/EP2005/002020 -80 Step 1. PCT/EP2005/002020

5-(5-Amino-2-isopropyl-4-methoxy-pbﬁﬁlgxy)-pyrimidine-2,4-diamine [err]

To 5-(2-isopropyl-4-methoxy-5-nitro-phenoxy)-pyrimidine-2,4-diamine (2.%h _

, 6.58. mmol) su ingthanel 158 iiedtk aBobOmbftazihadgethe mix-
SS A ehe S s

monc

al (210 mq), After hydro tion. in. .
Sl e T

. | dthreld I | R rystal-
ﬁh%/%g% %%%%%tratgf% g/aﬁaﬁllgg with gl %&%ﬁﬁfmﬂ Lppﬂﬁ;a%lif:—z,@
lizqd fromd i ‘?ﬁgéfz& &19Rethanol/ ammoniu ﬁro%%q?}?%& RtOH).
digen(Red A 251905 @W}Amaﬂﬂ@@%ﬁ‘éﬂ%ﬁ%-@ﬁg Gi&“2 4-diamine as a

g orange solid (468 mg, 25%, 10 (M+H)+ = 290), which was converted
M he Rydrochloride salt. 'H NMR - (DMSO-d6) S: 0.99 (d, 6H, J=6.9

Hz), 2.92 (M, 1H, j =.6.9 Hz), 3.66 (S;:3} (S5 ASmtdigyy-phenyl]-3-
Ewme(ggilﬂx[%%ﬂj‘fﬂf%ﬁ‘b“@(,‘ ), %’?‘%ﬁiﬁ?ﬁé‘%ﬁ Hidoyp

[5-(2,4-Diaraﬂap}wﬁﬂ’qidin-5-y|oxy)-4-isopropyl-2-methoxy-phenyl]-urea
[err] 15 To

5-(5-arping-2-isopranviAsmethonphershedayiimidinsdine digh a4
StFﬁgf: Ergg ‘erxlgnlwo) sm%%%n éd in water (3 mL) was added acetic acid (0.25
mL, 4.34 mmol). Once all solids had dissolved, sqdium cyanate (71 mg,

ol, disgalved in 1.5 mL water) was added ropi;ﬁher 30

: regction was concentrated and purifigdwttt st€a igel column
hara hyr%:;ing wittr 927810 T dichloromethagé/ m -
agment 20 [ergfh hyeiroxide to yield 0 2

[5-(2,4 iamino-pyrimidin-5-y|oxy)-4-isopropy|-2-meﬂ‘fi‘»<y-phen- yl]-urea
as an off-white solid (244 mg, 68%, M+H)+ = 333), which was converted

to a hydrochloride salt: 1H NMR ;s (DMSQ-d6) S Hin6.9 Hjamine
S
(203367 B fambh 268 (sl, B)EB:a8l 25, AT A0CFRy TP 613, e
1«%%13296 1491%29 Eg ;E;g:c}-t/ ﬁ?gﬂqﬁﬂ%ﬁ?@m@nator. After 2.5 ‘h the mixture was

through a pad of celite. The pad was washed with ethyl acetate and the solution was

partially concentrated in vacuo. The residue was taken up in 500 mL H0 and c.ooled to
0°C. The solution was slowly acidified to pH = 12 with 50% NaOH extracted w.«nth ethyl
acetate. The combined organics were washed with H,O, washed with brine, dried over
Na,SO,, filtered and concenirated in vacuo to afford 5~(5-arnino~2—IsoPropyi—t}wmethoxyu
phenoxy)-pyrimidine~2,4—diamine (2.156 g, 82%) as a dark-orange solid.

Step 2. 1- [5«(2,4~Diamino-pyrimid'm—Suyloxy)~4-isopropy1—2—methoxy—phenyl]—3-—ethy1—

urea
NH, . NH,
oA N
N . |
| - A
\0 N%‘\NHz o 5 N NH;Z
NH, HN\(
HN



Example 20:
N-[5-(2,4-Dlam|no-pyrlm|d|n-5-y|oxy)-4-|sopropyl-2-methoxy-gg%pe/}l,]z-oosmmm

WOLHEHIE [err] To

10

15

20

5-(5-amino-2-isopropyl-4-methoxy-phengxy)-pyrimidine-2,4-diamine (100
mg, 0.35 5 mmol, from Example 17) dissolved in anhydrous oo
Adishiammgthapatiidor-jsopsopgibécnetioxyrpbenoyriting 0igHme, odgmine
mmol). Tq this reactj X whehlanidsr (B10ehe was
i T P T S i
heandaatEE ana srakmcsithfiephPalary RRECigNRs fpBIed and concentratedn
vl petiansl et FuhamarofMdycoide)oplefd GHSH-AMOT 97:3)
soli mixtyre of bis- and tris;acet ¥ e 3-ethyl-
S S e LB TSR R S S o a0 RIS -ty
s cefluxgbish Lakewhiesiditialld WasRetfwith dichloromethane (10
mL). The dichloromethane layer was dried using anhydrous magnesium
Ifate.cnd anFgam[@I@ﬁﬂn\(ﬁﬁyﬁﬁgdﬂ&ﬂ&yloxy)-4—isopropyl—2—methoxy—~pheny1]—3—
-[5-(2,4-diamjno-pyrimidin-5-yloxy)-4-isopropyl-2-methoxy-phenyl]-
acetamide asPRSTIEEEIid (53 mg, 46%, M+H)+ =332) which was
converted to a hydro 15 chloride salt: 1H NMR- (DMSO-d6) S: 1.21 (d,

(5. 1H). Exa 240
%oxy-S-niHe—pheﬁe*y)-pyrirm '

[err] WAD05/095359 PCT/EP2005/002020 -82 [err] SQ‘F’I ME K Step 1.
2-(1-Hydroxy-l-methyl-ethyl)-4-methoxy-phenol To a solugion of

methylmagnesium bromide (221 ml, 665 mmol) in | THE at OC was
5 added 1-(2-hydroxy-5-methoxy-phenyl)-ethanone 19,302 mmol)in
portions over 30 min. The mixture was allowed to warm to RT. After 16 h

the mixture was quenched by o o
5-(5-amin0-2~Ksopropyl~4-«methoxy—phenoxy)~pynm1dme-2,4~d1amme (0309 ¢, 1.1

mmol) was converted, as described in the above procedure, to 1-[5-(2,4-diamino-pyrimi-
din-S-onxy)-4~iseprop}fl—2~methoxy~phenyl]-3-—phenyl-urea (0.122 g, 28%) as white solid;
[MH]" = 408.

Example 24 S-(2-Isopropyl-—4—methoxy—S-pyrrol-1-yl—phenoxy)~pyrimidine—2,4—

diamine
NH, NH,
o &, 0 l \/'f\
o
~o N/)\NHz ~o N” 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 mlL 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,0. 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,SOs, filtered and concentrated in vacuo to give a brown solid. Purification



the slow addition of 10% NHA4CI, carefully acidified to pH =1 (slow
addition) with concentrated HCI and extracted with Et20. The combined
WO osgrelissswere washed with H20, washed with brine, dried dRfeF/fig&t5402020
filtered and concentrated in vacuo to ¢ 'ﬁeWZ 10
(1-hydroxy-I-methyl-ethyl)-4-methoxy-phenol (50.57 g, 100%) as a tanh :
. splid. Step 2. 2- reRyl Yophereioraed soldtisopobpyl-4-methoxy-5-
v -ei%%%% %’@?ﬁ%ﬁ%ﬁ%ﬁng—pﬁ 9 (50579 %%zimim 56,
pymbAL@Hphens sHdR TE S Hd-LaTBR, ﬁ%ﬁ% ml"H20). Ammionium
(MQ@@%@T& g, 1388 mmol) was added in portions. The mixture was
warmed to 100C for 1 15 hour, cooled and filtered through a pad of celite.

.WTEF? elite Radya %H%d-(‘ﬂ’—igi’n‘?ﬁi&yb«@@?@yﬁh%&bﬂ@wmspyﬁmidine—

SIniRE ri?ﬁ%%&%ﬁvﬁ?xtracted with ethyl agetate, T. omypj €S (7 5.

5 z,mtm'mﬂéaiﬁ/zshsz}\ﬂlaﬁ?édzv’énh%ﬁﬂ%gl&ﬁéé%%“ﬁa%%%@%ﬁ5 (22’:9
ARG EANSERYAiedin vass@ pglgive lisxprobykduylesigigier(#4ne, (0.

97%)’as fﬁfﬁe ow oil. 20 Step 3. Toluene-4-sulfonic acid
& 24 ré@ FethBxy-phenyl ester To a solution of

2-isopropyl-4-methoxy-phenol (56.91 g, 342 mmol).tiethylamine (3 y%xgl‘dine-ZA—
Exaingkl2imoh inivamenyEtmesih o cBoFeéTgBiﬁ’é. g%ﬁ%ﬁﬁ%& !
chloride (68.34:8in860 mmol) in 250 ml CH2CI2 was added drop-wise at a

rate that maintained the internal temperature < 10C. The mixture was
allowed to warm to RT. After 16 h, H20 was added 25.and.the mixture

dried with Na2S04, filteredeand concentrated in
Sligt: tallization fro%anes afforded t
bropyl-4-hethoxy- pheRyT €ster (81.67 §ieliVo)d
MB6p 41T olueneM-sulbhic acid 2MssiopHM-methoxy-5Ritro-phenyl ester
WO 20884095359 PCTIEP2005/002020 -83 To a soluﬁ{)n f '

toluene-4-sulfonic acid 2-isopropyl-4-methoxy-phenyl edler (19.00 g, 59
mmol) in 118 mL AcOH was added 236 ml fuming HNO3 over 20 min.

s W PR o e At sl
ﬂﬂ%mMﬂ%ﬂMﬂ%@ﬁb‘@W&ﬂﬂ‘éﬁéﬂP BURG & tamme , 1.
2SRy lA-MAiaY 2 (R R edsd baten iy RGeS (%63 e follieweol.and
hydrazine X! (0.388 g, 1.4 mmol). The solution was warmed to 50°C. After4h tl-le Iix-

15  ture was concentrated in vacuo and extracted with CHzCly. The combined organics \-vere
washed with H,0O, washed with brine, dried over Na;SO;, filtered, and concentratec.i in
vacuo. Purification via flash chromatography (94:6 CH,Cl,/MeOH) afforded 5-(2-isoprop-
yl—4-meth0xy~5-[1,2,3]triazol—1-ylmphenoxy)—pyﬁmidine—2,4—diamine (0.145 g, 31%) as a
white solid; [MH]" = 342.

10

20 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-»pyrimidims—yloxy)—4~isopropy1—2-methoxy—phenyl]—
butyramide



sulfonic acid 2-isopropyl-4-methoxy-3-nitro-phenyl ester and as a pale
yellow solid (7:1 inseperable mixture). Step 5.

WO248Hp¥6HYI-4-methoxy-5-nitro-phenol A solution of toluene-4 BRI RAE020

10

15

20

2-isopropyl-4-methoxy-5-nitro-phenyl esger.and 2- 10
isopropyl-4-methoxy-3-nitro-phenyl ester (21.20 g, 58 mmol) and and 175
mL 2M KOH in 350 mL EtOH was warmed to 16QCAfter 43 minutes the
mixtuke_was cool Lyevapo- rateddand taken up in 11 of yatey. The
solution Wasgcidi ed to pH* it 12 M HCI and Sextr ith ethyl
acetate.FRe C InEd organics were washed wi PO, ine;,JQried over
Na2904, filtere an,elLQoncentg@;gﬁHp vacudethe cfude oil Whs pﬁﬂ’ffiaed via

Mieeh chito 15 matdi;rapWi(gradient: 95:5t0 4:1 %T:ﬁ@thyl acetate) to

afford 3Miino-2-isopropyl-5- nitro-phenol (10.03 g, 81%) as a yellow solid
and 3-amino-2-isopropyl-3-nitro-phenol (1.32 g, 0) as a yellow oil.
Step 6. (2-1sopropyl-4-methoxy-5-nitro-phenoxy)-acetonitrile A mixture of
3-amino-2-isoPro I-5-nitr hemllé

9 Lor {ARHIR-0,49iamine
A e e 3'44’5‘&&‘0’@'?9&“?0%} e g
1

cyanomethyf ester (10.93 g, 52 mg I&Q‘
0L DitFolies WemhGHE 500 MEPE DAL Emal ¥asrdte

BR41SA R POR SRlat R g ex diaipdiyibialenelatiinddilerd G1.CL were
e combined organics were washed wi h H2Q,, washed with, tﬁ?ﬁﬁa}izedwith N
fied anadheonERntatE MOSEd 60 i e TiE- sohe B recrystallized . . . )
QIOGIQHA xR oIS Alnethmbjirshitrgapir ity sebed i rine, dried
(8.95 g, 76%).,25 as a yell [l j -chloro-N-[5-{2,4-diamino-
s L S a 196) as brown
mﬁnidiﬁ@ﬂb@)@@%ﬂﬂh@x?%%ﬂ@?ﬁ%@% ﬁﬁ@ s e
%%ﬁfrﬂm@]@_ngg@_rederick's reagent (14.6 mL, 70.9 mmol) was warmed to

C. After 45 min the mixture was evaporated under reduced pressure
50C, 50 mtorr) to give.an id: 3Q ' 2aieoxy-phenyl]-
St SRS A B T B G o s of Bt
The mixtureolidisvwaemed 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
H20. Thg mixture'was extracted with etk cetateN,_y;/ashed with H20,

ithbrige kjed over Na2S04, and coa\;%yated in vacuo to 35

oW- ee,aLgoLi!dﬂﬁ%ﬂiude wrodyct Wis allded to a mixture of
o

N” NH,

To a solution of 5 ml 1.9 M NaOMe in MeOH was added A-chioroamide 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,SO,, filtered and con-
centrated in vacuo to give 1—[5-—(4—amino—2—methyimpyrimidin—5-}710)()7)—4~isoprapyl—2—
methoxy-phenyl]-pyrrolidin-2-one (0.230 g, 47%) as white solid; [MH]" = 358; mp (HCl
salt) > 300°C.

Example 27:  1-{5- (2,4wDiamino—pyrimidin-5—y10xy)—4—isopropy1—2—methoxy—phenyl]~
1H-imidazole-2-thiol

Step 1. 5-(2—Isopropyl-5—isothiocyanato—-é—methoxy—phenoxy)—pyrimidine—2,4—diamine



WO 2005/095359 PCT/EP2005/002020 -84 and guanidine carbonate
(17.70 g, 98 mmol) and warmed to 130C. After 5 hours the mix- ture was

wo SgRgstien poured onto 21 of an ice/H20 mixture. The resul#ag/EP2005/602020

10

15

20

precipitate' was filtered, washed With~'§,§9 and dried under vacuum (50C).
The crude solid was recrystal- lized from EtOH to afford
5-(2-isopropyl-4-methoxy-5-nitro-phenoxy)-pyrimidine-2,4 5 diamine (8.14

.3 steps) as a yellxz)‘w cré{?talline solid (solvated Howith EtOH).
M+H)+ = 320. mple 22:

ethyll-urel Stdp L1 . MeO

MBQ5-AY ino-2-Ié‘bprdﬂkkl-4-methoxy-phenoxy)-Ny{\'(nidine-Z,4-diamine [err]
10 ToMsolution of S
5-(2-isopropyl-4-methoxy-5-nitro-phenoxy)-pyrimidine-2,4-diamine (2.953

9.2 mmol)in 250 ml EQiand A %iBdmelNe-diamine
SRS Ak P e i i

f ¥ hydr genat%& ftt%xrioz'gos ene

(1 1DEgy e srikent Ho rndgFEd $A44 st HROP AP FARET 08

@’ﬁib%*&’ aAreiate.ad e-g0itian WanclbinatiaNyasanaartatetiwity adldaOH and
e res

tak in.500 mL H20 and led $Q . '
cvos SRS P D PP RS Bt e

AR ITRadcam binedrargrdits weve wakfod Wi HEmr IR RO anato-4-
brine, dried over Na2SQ@4, filter RO !@@%'mygggﬁﬁqfﬁf@rmﬂrm 334.
r‘5‘?@9&5*3;“::53-1'53%5)"FR%ﬁ:ﬁw-%lrﬁ(—:-5‘[’}'%og%-f?lp)ﬂr%:‘zlgxy)-I;)gyrimidi)ne-2,4-diamine
(2.156 g, 82%) as a dark-orange solid. 20 Step 2.+, -vhenyl]-1H-
Sle§52(21,iﬁ3ﬁ&ﬁﬂﬂ@ﬁ?ﬂﬁimlgfﬁﬁﬂ%ﬂggf}%%&ﬁ%t%o%?—tpOé&ﬁ]-gl-}gtLy
- ureg S 2805{095359 PCT/EP2005/002020 -85 A solution of
5-(5-amino-2-isopropyl-4-methoxy-phenoxy)-pyrimidine-2,4-diamine

(0.117 g, 0.4 mmol) and ethyl isocyanate (0.034 g, ol) in 4 mL of
tolueneyras heatédHto 100C in a%ﬁ/led tube. After 5 hf the solutign wvas
cooled aind concepated in g NH, O >N
N t
LA - A
MeO N” NH, MeQ N 2

N
N HS
g \ﬁj

To a solution of amino acetal (0.173 g, 1.3 mmol) in 10 ml EtOH was added a solution of -
thic-isocyanate (0.430 g, 1.3 mmol) in 2 mi EtOH. The mixture was warmed to reflux.
After 30 min the mixture was cooled, concentrated in vacuo and suspended in 1M HCland
refluxed again for another 30 min reaction was neutralized with saturated NaHCOj; and
extracted with CH,Cl; The combined organics were washed with brine, dried over Na;50s,
Fitered and concentrated in vacuo to afford 1- [5-(2,4-diamino-pyrimidin-5-yloxy)-4- )
isopropy1—2»methoxy-phenyl]—1H~imidazoie—2—thioi (0.298 g, 50%) as white solid [MH]
= 373.

Example 28:  5-(5-Imidazol- 1-yl~2~isopropyi—-4—methoxy—phenoxy)-pyrimidine«2,4-

diamine
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vacuo gave a brown solid. Purification via flash chromatography
(CH2CI2/MeOH 97:3) 5 afforded

wdl2[f65(Be43geamino-pyrimidin-5-yloxy)-4-isopropyl-2-methoxy-pHsiE/Rr30esH9pro26
- urea (0.120 g, 83%) as a white solid; (I\§+H) = 361. Example 23:
1-[5-(2,4-diamino-pyrimidin-5-y|oxy)-4-iéo%Fopyl-2-methoxy-phenyl]-3-
phenyl-urea [err] 10

5-(5* o-2-Isggp‘rfgopyI-4-methoxy-phenoxy)-pyrimidi e-2,4-digihritne
(0.3094g, 14 m\ol) was conver@egl, ag described i rocedure,
to 1- 4-digmird-pyrimi- N =

Al y)-4- RM;2-methayylaenyl-3- Sy l-lrea 0.1%2 gMgos)

as whit solid; [MH]+ =408. Example 24 N
5.-(2-!sopropyl-4-methoxy-5-pyrrol-1-y|-phenoxy)-perine-2,4- 15
diamine [err] To a solution of
5-(5-amino-2-Isopropyl-4-methoxy-phenaoxy)-pyrimidjne-2 4-diamine
AGi8pergianooiimeondigminoRroridiag @d%@cﬁzl,@%ifﬂ&% syidassle (0.120 g, 1.8
A TAGUAL Lk s pra s At
L oured ov e : ' :
e R -2 AR Ao el i £ R ERed ich ety

{@x76 Mk dheliombimgehirgniesvwehedyith BEvARed OV ALk w ffered and

i e pason o) v
oo MR LT, Bhespspa e S diamind (8.020 ¢, 89)

. : o

2 2ainaRrama; 4vmegtiexy4d- pyrrol-l-yl-phenoxy)-pyrimidine-2,4-diamine
(0.24? g, 72%) as a pale yellow solid. (M+H) = 340. Similarly prepared

om from o-(5;3mino2HisanmeyyAmaiRoIeRenaspepyidineioxy-phenyl]-

2 B\ SRR Wae Cy-pheny.

4= RBifife (33?3% 1.1 mmol)ggﬁd 2,5-he¥<ran%?dione (O.ljflml, 1.2 mmol)
was 5-[5-(2,5-propan-2-ol
Dlmethyl-pyrroI-1-yl)-2-isopropyl-4-methoxy-phenoxy]-pyrimidine-2,4-diam
ine, (0.259 g, 64 %). (M+H) = 368. Example 25: NH
5-(2-Isopropyl-4-m xy-5-[1,2,3]triazol-1-yl-phen xy)-Byri idfe-2,4-

O -~
|
o

diaming N | N
s ]
i
NN "o N)\NHQ

O

~o

To a solution of methylmagnesium bromide {83.4 mmol, 27.8 i, 3.0 Min Ft,0) in 83 mL
THE at 0°C was added 1-[5-(2,4-diamino-pyrimidin-5-yloxy) -4-isopropyl-2-methoxy-
phenyl]-ethanone (2.523 g, 8.3 mmol, from Example 16) in portions. After 16 h the mix-
ture cooled to 0°C and was quenched by the addition 10% NH,CL. H,0 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) asa 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 mi DME. 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,O, washed with brine,

dried with Na,SO4, filtered and concentrated in vacuo to give 2- (5-(2,4~diaminopyrimidin-



[err] 10 Following the procedure of Harada et al., Heterocycles
48:695-702 (1998), to a solution of
W0 20(R7848539- 2-isopropyl-4-methoxy-phenoxy)-pyrimidine-2,4-#@RfFa005/002020
(0.400 g, 1.8 mmol) in 5 ml methanol gt 0C was added trimethylamime
(0.308 g, 3.0 mmol) and hydrazine XI(0.388 g, 1.4 mmol). The solution
was warmed to 5QC. After 4 i W EN@S73Q died inviaiteisolid.
5'359\@%3&F§6@6’Wi fﬁ%ﬁfﬁé&%&%ﬁﬁﬁ%ﬁmics V\r/%?eﬂﬁ washed with
(MR O=838hed with brine, dried over Na2S04, filtered, and concentrated in
vacuo. Purification via flash chromatography (94:6 CH2CI2/MeOH) .
Ex%ffﬁfﬁ%?(8:'@951!9190sqpropvl-meﬂwxv-phenox?’)jl’?fm“dm"_‘2’4_"1‘3“““8
yr-n-methoxy-5-[1,2,3]tr|azol-l-yl-phenoxy)-pyrlm|d|ne-2,4-d|am|ne (0.145
g, 31%) as a white solid; [MH]+= 342. 20 Example 26:

O

isop bpyﬁZ\-methoxy-phen
, 57002020N-87 k] To a
solutiop of _
5-(5-arif%-2-isopropyl-4-methoxy-phenoxy)-pyrimidin-2,4-diamine (0.400
g, 1.4 mmol) in 15 ml CHCI3 and Na2HPO4 (0.392 g, 2.8 mmol) was

added 4. chlorpbutay ahigricle2idadig.slyloxynabishppomibd-rdhars Bhenyll-

Tﬂiéoi‘ﬁdoeﬁig?;wére 5 added an ixture irsh% mmol) and
patipa T2eahiRBHE8 Hvad ﬁ@ﬁﬂ%ﬂé@xﬁﬂ%%&%@%ﬁmﬁggﬂ \ %{h o dth
¢ -éﬁ%géﬁaﬁbﬁmpmmmmmfmw mnwwmdmfé,c&?kﬂam\% ed and the

122504, filtered a(gd i%ﬁ@&%ﬁ‘%@&%i%%%ﬁ@iﬁé@&ganics were washed with brine,

Wﬁﬁ_fﬁ%&ﬁ "5”"”0' : +q oive a crude oil, Purification via
Byinudin-Babtxy B dasrop ghncastHs RN IR BV FTdE (0.495 g,

10 ;f;%’%ﬁsgg{&%}a AN EBA ORI Shapes-(2,5-diiosopropyl-methoxy-phenoxy)-

mino-2-methyl-p),rimidin-5-yloxy)4-i pyop g{I}Tet_mW-phenyl]-
priroidines2dndisgring 9 %&Uﬁg%i% n%ht%%o(/? NaOMe in MeOH was
added 4-chloroamide X (0.495¢g, 1.3 . Py -vhenvil-
Example31:  1-[5-(2,4- Diamino-pyrimidine-5-yloxy)-4-isopropyl-2 methoxy-phenyll

ethanol
NH, NH,
L, = O
o e
MeO N)\NHZ MeO N TNH,
(o) HO

15 'To a solution of 1—[5~(2,4—diamino—pyrimidin-5—y10x.y) -4—isopropyl—2—methoxy—phenyl] -
ethanone (2.500 g, 8.3 mmol) in 100 m] 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 concentratzdd

20 invacuo. Purification via silica gel column chromatography (9:1 CHzCla/ MeQH) affor 6& 3
to I—[5-(2,4—diamino—pyrimidine~5—yloxy)~4—isopr0py1-2~methoxy—pheny1]—ethanoi (1.61
g, 60%) as white foam; [MH]" =301,



mmol). After 6 h the solution was concentrated in vacuo. The residue was

taken up in 15 ethyl acetate, washed with H20, washed with brine, dried
WOomMes/ME2804, filtered and con centrated in vacuo to give ~ PCT/EP2005/002620

1-[5-(4-amino-2-methyl-pyrimidin-5-ylQxy)-4-isopropyl-2-

methoxy-phenyl]-pyrrolidin-2-one (0.230 g, 47%) as white solid; [MH]+=
Eﬁ;%dm(H Gl (§qg) rgg?g.ﬁg@ﬁaﬁﬂp?ﬁnyl-phenoxy) pyrmudme~2 4-diamine and

(2,4-Diamino-pyrimidi -4-| oRYl-2- Btl:ﬁ& I52fnidine-2,4-
1H-imidazol: P2eHi8PEIBY %’ s Q'% (ke s B B Wyt
5-(2-Isoprop¥amaiazthiocyanato-4-methoxy-phenoxy)-pyrimidin-2,4-diamin
e WO 2005/095359 PCT/EP2005/002020 -88 [err] To a solutlon of

5-(5-amino-2-isopropyl-4-methoxy- phenoxy) pyrimidin-2,4-diamine (0. 1Qg

g, 0.4fmmol) i g, 0.4wmmol) was added o

thio er 1 h the 1f re as/L
n | @ CH2CI2. The vgmbined” "NH,

o?gan cs were washéd with brine, deiedBver Na#SORHfiltered and
corgentrated in vacuo to afford 5-(2-isoprepyl-5-isothiocyanato-4-
methoxy-phenoxy)-pyrimidine-2,4-diamine (0.042 g, 36%) as brown foam

MH]+= 334. St " 4 meth benvl
i Gl e S o
elmiglazotes23tgid fernmbD JTio A0swl Gbih(ds am?ﬁa(amap ylamino)sulfur

Orlde 6':9 rgif]k@ Hs%’%ssaﬁ'ﬂ%%&)sw&%ﬂfnﬁgq 5%}!&%@5@&@1&%@3 was added

mmo I'EtOH: Lrhe mixtur war o reflux. After
athrbﬂmxm#‘@%@%@é‘: @V\fgﬁaﬁ n% R a5p Gedn %%meﬂl brine
Aadideiwsd @ga&éfadad}ﬁihﬁaaammdemmwagmﬁmmveﬂwﬁwa gel

saturated N 3 o b ).
e
p»s&tmiIitﬁeaﬁ,ércdm;iﬁ:(@@vﬂMﬂuﬁ%@?ﬁm AS(RAEN. 4= sopropyl-4-

ﬁ% Ya: iﬂﬁ@%ﬂé ol pHerienifapplaradhiel (2-208ngnEDA) ag,Whiles foam.
373. xamp e 28:
MJ I OI 1-yl-2-isopropyl-4-methoxy-phenoxy)-pyrimidin-2,4-

Example 33:  5- (2-Ethyi—3-met'lmxy—benzyl)apyrimidine-z,ér-diamine

15 The synthetic procedure used in this Example is outlined in Scheme M.

Step 1 Step 2
e CHO 3 -
O MeO . /’\i
i N_O \O/\ 2. HC!

NH,

Step 3 120 k

MeO CHO SR e 1 NN
N//‘\NH

SCHEME M

Step 1. Cyclohexyl-(3- -methoxy-benzylidene)-amine
20 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.



20 diamine WO 2005/095359 PCT/EP2005/002020 -89 [err] A
suspension of 5-iodo-diaminopyrimidine (0.294 g, 0.74 mmol), imidazole
w0 @0520x54.8 mmol), Cul (0.070 g, 0.4 mmol), Cs2CO3 (0.616 HER2605/002620
mmol) in 4 ml DMF was heated to 1(_)%52; After 72 h. the mixture was
cooled, diluted with H20 and extracted with ethyl 5 acetate. The combined
organics were washed, with bri ried over Na2S04, filtered and
St%%&',%[FBYEé'iﬁ‘%tggu dbﬁlbzr?#g%ﬂ%%lr? via preparatiye TLC(Q4:6. 1 1y 4¢ 15°C
T GHaGRAMeE 2D Gffdrtepsthylpiperidine (4.67 g 33 mmol)in

wa%gaggiéigﬁﬁl‘ AR SAPrOnY ki e theN; pisencexrpssimidipevig mRiRTRING the

8%) as a white sglid; [MH)+= 341. | tohexyl-(3-methoxy-
m@@k@mmgqﬂﬁ%b%mm@ 5 =i & oliRBRIG e clohexyl-(3-methoxy

=yloxy)-4-isopropyl-2methqoxy-phenyl]- 1Q ..
5 beRigRaBneickiand (FaspspllRidmeiondhyia mlﬁ%%%fgéréﬁlf FF%IrhlB‘ﬁ’“ was
27.8nil, 3.0 M INEL2QAR §3 Ml DiedH Whs wiRSeddded s C. Todoethane (11.9 m},
ani’l‘t?-d(é?ﬁdfé{mino- yrlmldin-S;onxy%-t'igrso rapyl-2-meth XYt warm to RT over 45
13shenyiltrandded m3ys §orie f B(Pﬁ‘lg&’é?ﬁﬁéﬁ%‘%m portions. After

kf, BbeNd 9 dspeatiaia egranedvathditeDcAde ByroRinedcRrBHM gy ere
14CI. H20 was added.and the mix r Witkietbybaceintd in
wmmmiﬁég,&?@gﬂ%s andihe miduEaselaed e

ere washed with H20, washed with pring, dri
0 vaNeS WaieDduedraihantiooribeRhesids SR T Lo AR el (22

ofUliediR HRelrsRromalagianby o Aitd2 CiROdeatovasioppled. L0 was
T enbne " X'(1.00 g, 40 % recqvered) as a whi ' ere
g bR T S D B A s S A degats

emethylated). The mixture of di
' eI akarhu WitR brindated ke B30 6 Slipredand rapeshirated n

v\;}g}%fenﬁtgqu e 0 %90?) : %&rﬁg%%m%ﬁﬁmaﬂiw pasrEhwase/ethy:

itional portions of iodomethane (0.Q19 mL, 0.6 )
15 acascdgdeelaethyb amcthory keraidrhyed H%?&e&%gso‘éé%ﬁ%%? LS o
NH4Cl and extracted with ethyl acetate. The combined organics were
gygf,]sgeg_yﬂ%z_@dwmmmmﬁaﬁmmﬁnmo« filtered and
centr

concentrafed in vacuo 10 give g45:(2. 4 dianinoRyRpndipUkdxy benzaldehyde
B OSSP Aot 30 L e oy bemldebyde
(1025 g, 6.24 mmol) afforded 5-(2~Ethy1—3~meth0xy-—benzyl)—pyrxmxdme— A-di
(0.154 g, 10 %, 2 steps) as a pale yellow solid. [MH"] = 259

20 Example 34 5-(S—Chloma2~isopropyl—4—meﬂmxy—benzyl)—Nz-(Z,Z,Z—triﬁoro-emyl)—
pyrimidine-2,4-diamine

The synthetic procedure used in this Example is outlined in Scheme M.

ct A NH,
SN Step 1 =N Step 2
l 4]\ I /)\ - Oxone
MeO N s NH;  MeO NT s
Ci Ci
NH,
N, Step 3 K\
=~ N
l //Il\]\ N/\CF MeO | NJ\NAC&
MeO N” “soMe 3 e L N
Ci

25 SCHEMEM
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5-yloxy)-4-isopropyl-2-methoxy-phenyl]-propan-2-ol (0.711 g, yiled) as a
white solid. [MH]+= 333. Example 30:

WBRRsBB#Bsopropyl-methoxy-phenoxy)-pyrimidine-2,4-diaminBC ek 20§§03020
solution of

2-[5-(2,4-diaminopyrimidin-5-y|oxy)-4-1s,93p_ropyl-2-methoxy-phenyl]-
ropan;2-e4 (0.330;, oM bRyl R 2 mabaddbo RA{Olimt4-
St%ﬁ%%nﬁq%ﬁg trlletﬁ;;é?lgine (1.7 m%nJ?JO.S mmol). After 30 min saturated
NaH@@®#was added and the mixture was extracted with ethyl acetate.

e, o BHAREE RIS SWEIOM ashaddeillSElor aificdd SIS TR Sepa0pyl-4-meth-
filtered and concentrated in vacyg. ' r hPurifisationtoa $Q d

B ——

B2 Siniiioedlodopykivstiosselorbiiend ey HHiameiom RS R (05255

¥ 68%% as a white.Seli VT8 precipapiesd Fltered and the mother liquor was

czitﬁiﬁ%ﬁég pp%g-gépa gg{%%ﬁ%y\lr?ax M&;ﬁ_!:%q: QQ%Q%QWQ?%QQW H.thyl .acetate)

aﬁ?&%‘e@ S’f-'@z%ﬁl&Qﬂygégﬁﬂmﬁ-ﬂmgygm?ﬁmﬁ)@ﬁﬁ{%%@%?ﬂgﬁyﬁ:;d;nwz}-ylu
cua : e : ml MeOH was slowly added Na

SRR GOL B3 L AT

. The solution was allowed to warm to RT.

After 20 h, the saturated NHACI was added, the,miXtHre WaS 1 pyrimidine-4-
StmdehttateBlm VA HORINE iﬁﬁﬂfgﬂo\ﬂﬂge&@ﬂ:%etateﬁ The compined
organgqgrwigee washed with brine, dried over Na2S04, filtered and

concentrated 20 in vacug.-Pyrification yia siigagakaaismbenzyl)-2-methylsulfanyl-
MR 2ot
ﬂﬁ@iﬁdm@mgﬁﬁlmm@ilﬂd@ﬁh-'%ﬁﬂy}- L &ﬁoﬁgﬁﬁeny T
A bt dastalem adbiteliaam hsrtbreaatswidnoesmesbggracted with
EP2005/002020, -91 Example 32: : ; jed Na,SO,, filtered,
aydastin ASORNB SR SO S 2 e and 87,00
J3dseREeRYkrdna a5 Risifiettion vis A HERSR SRR RS 5

diamine [err] » 10,8 i09_f cthylsulfonyl-pyrimidine-4-ylamine (0.333, 96%) as a
*ni‘-’fé,f-‘(ﬁﬁt%é?né.‘ﬁé‘?’pa?ﬁﬁn%? ?ﬁ-S-ylgx%-4-isogroppyl-2-methoxy-phenyl]-
whienalidl.613 g, 5.3 mmol ) in 30 ml CH2CIZ at -78C was added
(diethylamino)sulfur

Step 3. 5-(5-Chloro—2—isopropyl~4»methoxy~benzy1)*Nz—(2,2,2—triﬂor0~ethyl)—pyrimidine—
2,4-diamine
To a solution of 5~(5—chloro~2~isopropyl-&methowaenryl} -2-methylsulfonyl-pyrimi-
dine-4-ylamine (0.050 g, 0.1 mumol) in 3 ml ethylene glycol dimethyl ether (DME) was
added 0.5 ml 2,2,2-trifluoethyl amine. 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—ch]oro—2-isopropyl—4—methoxy-benzyi)-
N2~(2,2,2—triﬂ01'0-ethyl)-pyrimidine~2,4~diamine (0.010 g, 19%) asa white solid);
[MH]" = 389.

Similarly prepared from 5—(5—Chloro~2visopropyl-él—methoxy»benzyi) -2-methylsulfonyl-
pyrimidine-4-ylamine (0.100 g, 0.3 mmol) but using 2-methoxyethylamine was 5.-(5-:
Chloro-2-isopropyl-4-methoxy-benzyl) —NZ—(2»methoxy~ethyl)-—pyrirnidineuz,zludlamme
(0.068 g, 63%) as a white solid; [MH]" = 365.

Example 35: 5 [5-Chloro-2-(1 —ﬂuoro—I»methyl—ethyl)-4~methoxy—phenoxy] -pyrimi-
dine-2,4-diamine



trifluoride (DAST) (0.935 g, 5.8 mmol). After stirring 1.5 h, saturated
NaHCO3 was added and the mixture was extracted by CH2CI2. The

woGamhinseyorganics were washed with brine and dried Na2SESAL/FRpe{002020
and concentrated in vacuo. Purification via silica gel 10 chromatography
(95:5 CH2CI2/MeOH) gave 5-(2-Isopr'o% [-4-methoxy-5-vinyl-phenoxy)-

Tl%yfgrr?é%%% é@%%@u@é%%e@i%ﬁ@ﬁ%%)ﬁéié‘Jﬁﬂﬁie(i[M I8he&RO%) and

methoxy-5-(1-methoxy-ethyl)-phenoxy]-pyrimidine-2,4-diamine(0.075 g, oH
4%) as foam. [MH]t = 303z Example 33:
5-(2-Ethyl-3-methoxy-be zy%—lf)yrirpidine-ZA-dimi@@, 15Lhe syntheti Oj
pr, in thi ple_i iged in eme—MTTerr]"’SCHE CN
p 1. Cyglohexy} ethox{hb¥Ayliderie)@mine ®0.3-Methox§] |
?De aldehygé'\(glo.l% gev4.2 mmol) was cbnvérted, as described insteg
1 of Example 3, to Cyclohexyl-(3-methoxy-benzylidene)-amine (15.08 g,
94%) as a clear oif[, WO 2005/095359 PCT/EP20051002020 -92- Step 2.
2-Ethyl-3-methoxybenzaldehyde solution of i \H
2,?9Qpﬁrtetrameth pipgridine (4.67 4, .3 J;Tmol) inSF8 | THE at -15C \ﬁs
added%—butyllith(lﬂG mt, 32 |, 2,5 in hexanes) dro e ﬁ:ﬁ\
mdigdining the” rnaﬁrémpe turg below -10C. After 1 solutiefi ~NH,
of cyclohexyl-(é-m@thoxy 5 benzylidéne)-amine (3.259 g, 25.0anmol) in
5.0 ml THE was added and the solution was allowed to stir at -15C. After
1 h the solution was cooled to -78C. lodoethane (11.9 ml, 150 mmol) was
SIUEENIB Bne portion and the solution was allowed to warm to RT over 45
min, poured into 10% NHA4CI, and extracted with Et20. The combined
gfilg%aﬁéqs@ﬁgﬁ]@y@&h@ﬁ@bﬁ%ﬁh&%@@ﬂ@tﬂﬁh@%d ;\géﬂ] Ma%;(?)[;& e (a1
lltered and c trated In 2 Lgigedmias oride (.
Bﬂﬁ%@ﬁ%ﬁb@'?ﬁ%%’f%%@%%m E%Ef%rl 9 mmo 4.3) ) AREC. After 20
Bssedtmikimp-AerohilessiphoRE b HIRg HOBRTAS & d%gd and_

. . Lo . d
the mi I35 QX RABA LR Rt e g &3 Thedd whidisdrgarir s W :Clz 20
Wé%?e%%mwg%g?g washed, with brine, drie %?fn“%ztﬁ%té%ﬁ%fﬁﬁ&amre below
sdaebrathediRvs SRIE8 GRS g B Caton via flash After 21 h
g9 M@ egrenhin (@8 Aixtuenesstivgtmed to RT for 1 h then warmed to reflux. After

the solution was cooled, poured over a mixture of ice and concentrated HCl and extracted

with dichloromethane. The combined organics were concentrated in vacuo and recrystal-
lized from H,O/BtOH to afford 1—(4~chloro—2~hydroxy-5~methcxy—pheny1)-ethanone
 (8.78 5, 85%) as a solid.

Step 2. 5~Chlor0-2—(1-hydroxy-l—methyl-ethyl)~4—methoxy—phenol

To a solution of I—(4—chlor0-2~hydroxy-S—methoxy-phenyl)~ethanone (9.80 g, 49 mrnol?
in 90 mL THF at 0°C was added methyl magnesium bromide (37 mL, 112 mmol, ET.O Min
Ft,O. After 2 h the reaction was quenched by the addition of 10% NH,CL The xrflxture
was adjusted to pH =1 with 2M HCI and extracted with ethyl acetate. The combined
organics were washed with Hz0, washed with brine, dried with Mg50s, filtered and con-
centrated in vacuo to give a crude solid. Purification via flash chromatography afforded
alcohol S-c:hloro—z—(1—hydroxy»1mmethyluethyl)»4—methoxy—phenol (11.85 g, more than
100%) as a yellow solid.

Step 3. [S—Chlorcmzm(l-hydroxy-1nmetlwlmethyl)-4-methoxy—phenoxy} -pyrimidine-2,4-

diamine



15 acetate) gave 2-ethyl-3-methoxy benzaldehyde (1.543 g, 63%, 2 steps)
as a clear oil. Step 3.

WG2ARsEYHpES-methoxy-benzyl)-pyrimidine-2,4-diamine FollowirRf{HEP2005/002020
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procedure of steps 4-8 of Example 3, 2-affyl-3-methoxy benzaldehyde
(1.025 g, 6.24 mmol) afforded

%(gﬁmramﬁmmwnemﬁmﬁmmwmmm @ heayypheral (2.00 g, 9

step ld.
@ fitbro- §§o>{)rop§l- -mé%hw_'yrlbenzjﬁ%zv’%%(%% %%%r%) Seytlrzlif/lll)l-g reagent (234
wmdlhe@amﬁ@aﬁw@@yﬁdqtﬁu@tyrét:% réfictfih therpxip agpoured into

%g!lij}g%%&%@éﬁﬁé&ed[ﬁﬁﬂl 3@1&@5@&4@ N R00D35RBAcs were washed with

BaE R N ————————

yiadeiselifio B&nﬁamfosmarﬁvsu hliHGrm By hplva §7ddbedne/ ethY1 acetate) to afford [3-
Arfanlosor - % (? ?né Qpry' 9—@”%@&0%% Ophenoxy ~pyrimidine-2 4-diamine (1.62

OXY- benzy ethylsulfa rimidine (O g, 1.6 mmol). The solution
Wé@%ﬁ?ﬁﬁs&’hﬁ%@c in a sealed reaction vessel. After 3 days the
solution was cooled, concentrated in vacuo and suspended in CH2CI2.

Tlep proc[pitatdonas-litdheskarid i hybibyliuethess-Rrsunthaeddnitrile
ﬁcaus(,)olgﬁ'g»'l‘;' G onpi Igsh %ﬁ%@g@ﬂ@%ﬁ AN ASHES Y -pyrimi-
Sirs-2ulinminuiidpy u demen))- e ROMICH e A &G AfreA RAET (077 ml
3 k’iﬁ%ﬁl)’iﬁ%;ﬂm@&%m a while ﬁ@%ﬁo&ﬂ»ﬁtﬁﬂa&meﬁ tol RT and quenched by the
or -4-methoxy-ben e
)?ﬁla%'ﬂﬁg ofs ggﬁ%ﬁ%&ﬁ 3 8O u n ek aals H] Wil 8@@0 y’?ﬁ@%&%b‘lned
4fgwncs@(BMMbmﬁrmmemMEﬁtM@med in vacuo to
Wé’HHjiH 2%9.«1’3@19 Emﬁtﬁﬂ@f”ﬂ@ﬁ%@ﬂ&%@nﬁJfﬁlﬁibﬂzﬁétﬁﬁﬁﬂﬂiﬁﬁ-methoxy—

xone (1. mm%ln portions. After 16 h the SO|L§[I2 z&z )-
@&seemﬂa?éem%&fé bt anakt é&@mfﬁzs 2ehiaprgrentzd-FRerhomERhsRon.
Qrgeinsilvase paebeslwithlbrine, dried over Na2S04, filtered, and
concentrated in vacuo. Purification via flash chromatography afforded

%t@% ghg)r “€higro-2-(1-fluoro-1-methyl-eth yl)-methoxy-phenoxy]-pyrimidine-2,4-
isopropy!- 4 methoxy-benzyl)-2-methy sulfonyl pyrimidine-4-ylamine

(0.333,989818& a white solid.
5-[5-Chloro-2-(1-fluoro-1-methyl-ethyl)-methoxy-phenoxy|-acetonitrile (1.447 g, 4.2

mmol) was converted, as describe in steps 6 and 7 of Example 2, to 5- [5-chloro-2-(1-
fluoro-1-methyl-ethyl)-methoxy-phenoxy]-pyrimidine-2,4-diamine (0.263 g, 10 % for
three steps) as a yellow solid; mp = 220.1-220.6°C (HCl salt); [MH]* = 328.

Similarly prepared, but starting with 3-fluoro-1,4-dimethoxybenzene, and using hydrogen-
ation with PA/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-

2A-diamine

The synthetic procedure used in this Example is outlined in Scheme O.

HO CHO gpq  HO CHO step2_ [ CHO _Step3 [ Q\
s Yo
HO B, HO ;

Br
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Step 3.
5-(5-Chloro-2-isopropyl-4-methoxy-benzyl)-N2-(2,2,2-trifloro-ethyl)-pyrimid

wanes20&4-diamine To a solution of PCT/EP2005/002020

5-(5-chloro-2-isopropyl-4-methoxy-benzy)s 2-methylsulfonyl-pyrimi-
dine-4-ylamine (0.050 g, 0.1 mmol) in 3 ml ethylene glycol dimethyl ether
(DME) was added 0.5 ,2-trifluoethyl amine. The mixture was heated
in $k@ microw@ye G [jz(jbaé}%ﬁfter 202 h {the mix was cho
uo. Purificaflon yia r% @c ase s prfafative®
@aﬁgrdéﬁ the TFA salt of 5<{5+chlo zopropyl-4-methoxy-b
,2,2-trif|oro.-%thyl)-pyrimidine-2,4-diamirm (0.010 g, 19%) as a whiterr

solid); [MH]+= 389. Similarly prepared from
5-(5-Chloro-2-isopropyl-4-methoxy-benzyl)-2-methylsulfonyl-

pyrimidine-4-yl minlf (0.100 g, 0.3 mpmol) but using 2-methoxyethylamine
\%%75-(5[? © Step 8 J;O O._CN Step 9 o O~y
Chlore-2- yl-4-mEthigxy-he N2-(2-n“1’e‘ﬂﬁ>’<y-£th rim ig:é\-gﬂ
F8Emine (0.G68 g, 63%) as a whitg. solid; [MH]+ = 365.%Ex mple 35 M
5-[5-Chloro-2-(1-fluoro-I-methyl-ethyl)-4-methoxy-phenoxy]-pyrimi-
dine-2,4-diamine WO 2005/095359 PCT/EP2005/002020 -94 The
SGHIEME Brocedure used in this Example is outlined in Scheme N. [err]
SCHEME N 5 Step 1. 1-(4-Chloro-2-hydroxy-5-methoxy-phenyl)-ethanone
StepImpBrrenes-Al S @dBSxy- ixhrabdel)yite CH2CI2 at -10C was added

cetyl chlorid 1,ml.5 | [ e, maintain |
L D g A COH s

¢ddei preminetol) whd Hasandlidrog-wise BimhAsCRhoT 19 minadifier 4 b the
Saltiop Wiopatisd e srpinjainmadbednismakisnmerat,ieaskidmid cold H,O

0C, After 20 min the mixture, was war toq RT for 1 n,w. 10, 00

FEA A BT BT coRIETSBOrEQ GV SR e s 8%) 3
gt solidentrated HCI and extracted with dichloromethane. The combined
organics were concentrated in vacuo and recrystal- lized from H2O/EtOH

S‘%éeg/,f f?fﬁ-h&%@@@a@n&}&ﬁi@%@dﬁ%m@ﬁﬁa@@yﬁ%ﬁiﬁﬂﬂﬂ@&k@-78 g,
To ; )S&itailosnoc; 3-bromo-4,5-dihydroxy-benzaldehyde (20.78 g, 95 mmol) in 480 ml DMF
was added K2CO3 (52.95 g, 383 mmuol) 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;50s, 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 %).
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15 Step 2. 5-Chloro-2-(1-hydroxy-I-methyl-ethyl)-4-methoxy-phenol To a
solution of 1-(4-chloro-2-hydroxy-5-methoxy-phenyl)-ethanone (9.80 g, 49

wameek9s90 mL THE at 0C was added methyl magnesium b€ 187/002020

mL, 112 mmol, 3.0 M in Et20. After 240the reaction was quenched by the

addition of 10% NH4CI. The mixture was adjusted to pH =1 with 2M HCI
Sewl e ArBeespoiitetithy3addrdec-Prazed inbl ﬁ{e@% anics were washed

SNEH)H%Q»&ﬂ@;ﬂ@@—&iﬁ?&?ﬂ%n@ﬂFldei\]\éﬁB}MQeS@éafﬂtﬁrﬂd@ﬂd@m674 g, 13.5 mmol),
Centrﬁﬁgé&v u:#gfgé %15@ Ifl(st urnl(ja&gg c\g%vfclz%? rcll to 8-Bromo-5-ethyl-
Baetibyde-ttsdrpdiaytioximethol- AP 4. i¥bpay nbitoselid.85 g, more

than 100%) as a yellow solid. Step 3.
é?e;g@ OBZoichcy %Yﬁlsﬂaﬁi &@M&&M}Mmmﬂsﬁw pyetiaHeliFie:2,

g A h e RT3 70 AUIULE Slcribed in

taaqueraecg%;gé mgﬁmnm)aaﬁmmmmwdgcamm@mmger 8-Bromo-5-
% &ﬁn} :—b%ﬁzﬂ'['i‘gf&n&]ﬁv@%% WasBlionEed t0spls ajasf. After 16

e mixture was poured into 200'ml water and extracte Wwith ethyl

acetate The combine re was ith 5 ashed |1h
SR Sre BB LR RO b AR TRt B me 24
crude dadidifeurification via flash chromatography (7:3 hexane/ethyl

rgl 45 R 1
d%%m?%-%"eﬁ%r%éyda e MR D ek B
mgéhmgc uggg%ftggsémg e ﬁaag@ls 2 was converted to 5-(8-Bromo-5-ethyl-
BARHBRROL G fugackinety-eyrinadiowy Hhelinha euBIEa280) as yellow

8?§ﬁ80| 'Zggf'é%rgk@f}nl‘]efﬁﬁ gthyl) 4-methoxy-phenoxyl-pyrimi-

dine-2,4-diamine (1.432 g, 5.6 mmol) in 50 ml CH2CI2 at -78C was added
BrasplBi7 rﬁf(7519@%@@@%%@&@9@%%%&%%&5@%%@5?%%@&
to RT and quenchgeaye.the addition of saturated NaHCO3 solution and

extracted with CH2CI2. The combined organics were washed with brine,

iedoveriiassos, i sndconcspiaied g QSR o

5-[5-chloro-2-(1-fluoro-I-methyl-ethyl)-methoxy- phenoxy]-acetonitrile

arfe - Clteyp2- ISﬁP BﬁethswphenT@@cﬁme Step 3

3 T P
O

BA o CH, 1. B(CH,)},
‘ 2. H,0

B(OH),
0 OMe  giep 4 0 OMe Step 5 Me Step 6
C — ( C
o \/ o BBr ,H,0

O OH Step 7 e O Step 8
( — ) [
CN NH
0 NC._0Tos g
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Step 5.
5-[5-Chloro-2-(1-fluoro-1-methyl-ethyl)-methoxy-phenoxy]-pyrimidine-2,4-
WO diagiie320 PCT/EP2005/602020

5-[5-ChIoro-2-(1-f|uoro-l-methyl-ethyl)-rg thoxy-phenoxyl-acetonitrile

(1.447 g, 4.2 mmol) was converted, as tféscribe in steps 6 and 7 of

Example 2, to 5-[5-chloro-2-(1- N

>rA~“methyNethyl)-methoxy-phenoXxy[-pyrimitfite-2,4-diamine (.26%g, 2

vee Atgps) a8 % Vellow sBligrap ©226+4,220.6C (HCHsaRy ™~y N
328. ISir/ﬂQarly prepared,|but tarsing with_3-fluoro- , N/’LNH
Hethoxybéntie, and using Bydrdgent 25MNatioNith PA/ in step 4
instead of DAST, was 5-(5-Fluro-2-isopropyl-4-methoxy-phen-

SOMBM¥Phidine-2,4-diamine-(0.778 g, 42%); mp (HCI salt) = 239-241C;
[MH]+= 293. Example 36:

523 Bamobatbybehaotiidiosertzoll,4]dioxin-6-yloxy)-pyrimidine-
2,4-diamine The synthetic, proc in thi 24 $30ulinegsimmol) i
Teamahvd o8 =R r?%tgﬁ%cgg%%d@gg/égg&?@ooz 20 %-96-5(;” n:odtm
SRGHEMHEC StepaddedBrsiRBA B4R ardk) Bl dERS SRFRTFY X 48 ulﬁ%?ﬂe °
SQ Ay ?8%(%%?&@1'&' sliysedl g adkdmnalin e misea0Mtobwith CH>Cl
added bromine (6.1 ml, 118 mmol) drap-wise in 50 mi Ac :
Thtspmhingel BRI WEES BORTERF TG LI T e i NFCHE 418200l 4

e prec itate was th
Jilieseskiwashad it GeicoioBe aritdrewis acdifiehwadd HCl and extracted wi

%ﬂj‘a’m AV ¥§;@%‘g¢.§§(§§a§ﬁ?¥9&é b AR A% RI0RYISTi whbhed with

o) enzo[1,4]dioxine-6-carboxaldehyde Lo a
babafionnmkBtitshin ¥BuhgARIRIBERR AR ( .?é"&‘%%“rﬁ”r%"o%??eﬁed o remove

tﬁé%a%%%&%%@ﬂﬁgﬁ%?mwsﬂmmmwmg for 1 h, separa-

moethane (8

: 01, mmol). The,mi : 16 b 1,41
e e e e
didkm rebeLieamasp@iNed into water and extracted with ethyl 15 acetate.

The combined organics were washed with brine, dried over Na2S04,
&Ié%r& d @R&iethoxy-z,&dihydrmbenzo [1,4)dioxine

To a mixture of K2CO3 (47.54 g, 344 mmol) and Bu,NI (1.256 g, 3.4 mmol) in DMF was
added 2,3-dihydro-benzo| 1,4]dioxin-6-ol (26.2 g, 172 mmol) followed by iodomethane
(16.1 ml, 258 mmol). After 16 hours the mixture was filtered. The solution was mixed

2

with H,0O and extracted with ethyl acetate. The combined organics were washed with
brine, dried over MgSO, filtered and concentrated in vacuo. Purification via flash chro-
matography (95:5 hexane/ethyl acetate) afforded methyl 6-methoxy-2,3-dihydro-benzo-
[1,4]dioxine (24.23 g, 85%) as a clear oil.

Step 3. 6-Methoxy-2,3-dihydro-benzo[1,4] dioxin-3-yl-boronic acid

To a solution of methyl ether X (10.0 g, 60 mmol) in 50 ml THE at -78°C was added n-
butyllithium (36 ml, 90 mmol, 2.5 M in hexanes) was added drop-wise. After 1 hthe solu-
tion was warmed to RT. After 1 h the solution was cooled to -78°C and trimethyl borate
(13.6 ml, 120 mmol) was added. The solution was warmed to RT. After 16 h the mixture
was quenched by the addition of water and the resulting mixture was acidified with AcOH
and extracted with ethyl acetate. The combined organics were washed with saturated
NaHCOs, dried with MgSO,, filtered and concentrated in vacuo. The resulting oil was
azeotroped with toluene to afford 6—methoxy-Z,Svdihydro—benzo[1,4]dj0xin~5-yl—boronic
acid (13.72 g, 98%) as an oil.
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concentrated in vacuo. The crude solid was purified via flash
chromatography (9:1 hexane/ethyl acetate) to give

woRmmEsR, 3-dihydro-benzo[1,4]dioxine-6-carboxaldehyde (1BCEFEE245/845920

as a white solid. Step 3. 99 -
(8 Bromo-2,3-dihydro-benzol1, 4]d|oxme -6-ylmethylene)-cyclohexyl-amine
Cg%@%g}%é@ eépmﬁ@;z@ B&xapldentEbnddioxine

*Bromo |hydro benzo[1,4] e 6 e Pd(PhaP)s
Tmﬁﬁ%?té%l BIREPERA ((71' g mmo %;%Jeg SYSMERGS 184 Pd(PhiP)

(81BHmeBddlihydier36nzm [611;21&]&19)(1{1é&@m@fmb%oé}ém-éﬂ“%omnm
é@rﬁgg fos S% iscous Bk whiglwag ¥9ed B e aleNine Sk st mixture was
v&ﬁnemmse@uxywétgrd,ﬁ%%%ﬁ POPEHRANAS soe 18‘?%% ﬂhmdlgh a pad of celite
aﬁ&%ﬁ%@&gﬁéﬁ%ﬁ%ﬁﬁ uraofesidipe 2vaf Hxsohlé BBHZO and extracted with ethyl
88 -2,3-dipydro-benzo[1 41d ABEE MaSOn,
i S el A Qa5

e

ﬁlwiea bm:oﬁtéiﬂmmm%aob&m@ém%wéhﬁi shrogya{RgsPhy afforded iso-

2002/095 / ﬁ%&?@%oaﬁl 5-5tep&i1,4]dioxine (5.542 g, as an inseparable
%’Ei?m% %?8% %gggd%] dro-bepzol1,4] d|0X|r(15[6 ol

xsmmfwwi@@&h 8oy zo[ 1,4]dioxin-6-carboxaldehyde (3.674 g,
13.5 mmol), using the procedure described in Example 2 (step 4), was

\sergeudgra@tmmmmz@wmwhsx%ﬂi@% digekin-6-0l (3.182 g,
1% a white e§{@g @ne@g@mmbaﬁmm@&mm@@p g X

oxy ace n| r|e

B}MMG@%NWG@%}&&%X]% Ig&ﬂrf} §)o| }}igﬁﬂu < ‘4%38 laced under 50
gﬁ Q?W'Q@eﬂd%ﬂm@dﬁmﬁemfﬁtﬂhﬁthmP fesh %r@gpﬁylutmn was

yanomethyl.ether 8-By hr tog (97 3 hexane/ethyl acetate)
EaRyEDIL %?’6‘%1&20‘1111%@ 1OXin- ﬂSh g) z;)cr(rel?oﬁl Ie ( [?i ? 63%). (2.458 g, 21%
Stepded isopropyl 5-1sopropyl-6~m€th0XY' dthdm enzo{1,4]dioxin &
%Hl%@rméaatg%szd%lgdpmro benzo[1.4]dioxin-6-yloxy)-pyrimidine-2,4-

lamine

8-Bromo-5-ethyl- dro &N WaxwkafRetonitrile (2.30 g,

Stetmol SOHEﬂ?@’%ﬂg c)gdu’re Cg]’ﬁﬁleps g Y (Eﬁ Ex pg%z was 9
cnnyedkdlitn Bf(mpmpysémythoxy-z 3-dihydro-benzo[1,4]dioxine {1.011 g,
23 dlg ydr Qﬁpé?i]d' dioxige6- %&w&&%ﬂlmﬁzxﬂlﬂm@sﬁm@soiunon was
:;35;35) S ye low sofid mp 29 Jc 368. 15

%{9 Ci} wa RIS quenched with

Sillpwied S5 RIBPIOY Z%ﬂaﬂ”l% BEk $ExIhs- ﬁoxy yrlmldlne 1 with
%@'Wd to RT and extracted with CHzClz The combined organics were washed wi
brine, dried over MgSO, 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. 5-1sopropyl-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 Aldioxin -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.



The synthetic procedure used in this Example is outlined in Scheme P.
[err] 20 WO 2005/095359 PCT/EP2005/002020 -98 [err] SCHEME P
WOS66pH/P5238-Dihydro-benzo[1,4]dioxin-6-0l To a solution of PCT/EP2005/002020
2,3-dihydro-benzo[1,4]dioxin-6-carboxaltghyde (30.0 g, 183 mmol) in 5
500 ml CH2CI2 was added mCPBA (37.85 g, 219 mmol). The suspen5|on
SRR hefedado S0BomREFS hdihnseadir nati GO dinas-aadety inrrimadine-2,4-

Mixtugg e exHAS]Y uithibdd2si 4o pTHSy LOBbIR IS ISRIES | W@l fioxin-6-yloxy)-
concentrz;lte(éil‘[l:‘:f [%cul%and taken up iIn MeOH and 200 ml 4 M NaOH was

added AHE} AP was acidified with 4M HCI and extracted with
Tethybhostatef THStarphipgl Ldedihictrorbrmaa 3 dinith-Sapioayecpyrimidine-2,4-di-

5 oIS S WL PHTR SOOI G BT EIS ml) i 3

solution was filtered to remove the precipitate. Thée resulting

mighefidH e SmlddnQind Bttt airetion s pRralizehwitly Ngfeds and extrac-
té&/ﬁ&tt{l @Qeizflltenedaﬁﬂlﬁ&maegmmg frinemasietDvgivewashed 10% NaHSO;, washed

94%).,Ste
RT3 8y NS AR senpenzeied RisRio. parification via flash
cmaxﬁdtggﬁ@hsn{&m QHa B OH E6nd sibrinfoilito o= wapsoatlded-dihydro-
10 bgn%&t'{] (? o ﬁ%ﬁ%ﬁ%@dﬁl&&%ﬂ& B?li@%qu\/eﬂow solid ((MH]"

iodomethane 1 mm%) fter 16 hour mlxture Was flltered,

=Fi%8 LoRAion (rierRat BRI 3G it SRr R f&mwa%ér a1)-prgimidine-2,4-
destibineslosganiassyase washedMit* bring.dried over MgSO4, filtered
and concentrated in vacuo. Purification via flash chro 20 matography (95:5

Eﬁiﬁ? e/e40y! 2 2;9?%9&%39 “3@919@ 230053 phenyl) -

dioxine ( g, 85%) as a clear oil. Step
6-Methoxy-2 B‘ﬁmﬂo enzo[1,4]dioxin-5-yl-boronic acid To a solution of
methyl ether X (10.0 g, 60 mmol) in 50 ml THE at -78C was added n-

15 Thistyiithett (36 cedde meddh this Bimipdainesiiived mdtkbdmeo)-wise.
After 1 h the solu- 25 tion was warmed to RT. After 1 h the solution was
cogled to -78C and tnmethgl borate

OH Step1
fep 2
= _ Step2 _ Step3 _
0 o o” [MePph?ﬂBr 1, TCI NaBH,
| NaN(SiMe,), 2, HCI

OH

Step 5
OH Step 4 P
TSOCH,CN /l\
0

SCHEME Q

)

Step 1. 1-(2-Hydroxy-4-iodo-5-methoxy-phenyl)-ethanone
20 To suspension of sodium hydride (0.044 g, 1.1 mmol , 60% in mineral oil} in 0.5 ml DMF
was added sodium 5-iodo-2-acetyl,4-methoxyphenol (0.292 g, 1 mmol, prepared as
described in Example 35) as a solution in 1.5 ml DMF. After 10 minutes chloromethoxy
methane (0.079 g, 1.0 mmol ) was added. After 30 minutes the mixture was extracted with
CH,Cl, . The combined organics were washed with brine, dried over Na,SQy, filtered and
25 concentrated in vacuo. Purification via flash chromatography (88:12= hexane/ethyl
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(23.6 ml, 120 mmol) was added. The solution was warmed to RT. After 16
h the mixture was quenched by the addition of water and the resultin

WO acidified with AcOH and extracted with ethyl ac&g@?ﬁ%y 002020

combined organics were washed with_sgturated NaHCOS3, dried with
MgSO4, filtered and concentrated in vacuo. The resulting oil was 30

a@gﬁ@égg@ggd/gﬁhIggqgfagd@yaﬂ@jﬁb-snmethoxy—phenyl)~ethanone (0.314 g, 85%) as
6-methqxy-2,3-dihydro-benzo[1,4]dioxin-5-yl-boronic acid (13.72 g, 98%)
yeloyh soit 05/095359 PCT/EP2005/002020 -99 Step 4.
5-Isopropenyl-6-methoxy-2,3-dihydro-benzo [ 1,%1 dioxine To a solution of
StepranoldpdniofBranit 255NN A S MENES HEded Pd(Ph3p)4
'f‘%-}}@sp%&mﬂ'@ﬂn&ﬁﬁ tBipkeifylphosphonium bromide (0.457 g, 1.3 mmol) in 8 ml
6-methoxy-2,3-dihydro-benzol1.4]dioxin-5:-baranjg .agidy(13 1o} . After
otPRALES S D0 BB C ROl (et et Baot e Afe
RIS g Aot Ptk bR e o B bt e BRRILRSA Solution
ﬁaigidg{ fgﬁﬁ' Nm(gé’&'_@g‘é}&fﬁtlﬁé l@féé@@@{!i_x ﬁﬁe@rmbjﬁuzmam thedgh a pad of
and extracted with et etate. .The comhined organ . :

orlt T M YRS OBl DO P PRGN ¥ Siter o g D brine, dried
GoRCRRiEe drid vestmtRtediivatian i firshatimiatieiashycameiemsanty (95:5

rene 5-isopropenyl-6-methoxy-2 3rdi -ben eXinRR:R9A&hasy-benzene
gﬁxﬁﬁgﬁg‘rﬁo 8 i{gjrﬁ%r(%rgggxéig%ggt%jéﬁﬁ%%é% gi%} Step 5. RAAnaRy benze
50122 g P Asaiondgse 1B1aify dYBIberiZ8Pt  4]dioxine To a solution of
5-isopropenyl-6-methoxy-2,3-dihydro-benzo[1,4]dioxine (5.00 g, x mmol)
i &03m e Gkkvas-adaethibem PN Sitdd-3-ghelimmpharelvas placed
under 50 psi f hour i i teaugtTia ey ml, 0.67
e RS AL IERAP D sllRRd e WA akesl 12 (oasY

‘concentrated in vacuo. Purification vl_? i

a
chroshatOghe ph CERTR)hdferd dByrsisialcoderdrwprenyl-2-met oxy—%rlmfathoxy—
FRyBanonte ?U.bﬁg’)@ﬁil’ﬂﬁgﬁ%@j?ihyﬂﬂmgnlmﬂ ;ftldklakinfef(a: 28 ghe mixture

o from baoronic acid) as a dear oil..Step 6. 5-lsoprapyl- : :
A RS AN LH D PN B R0 LBl o ombined organics vere
SRR eIy 2 e 0 iyS Q. Brefianionamtiate ip gt give an oil. To
MO LS HLCHACIR B ACobAR PIEMARIE (RIBMIHGE Mme)s Kiibe mixture
saofﬂ(ih?}ho\?vgg%?o@éa %)I%\l/fvgﬁ%% Rnggghm hours Igf I tion,E S o combined
covltutraiae oilbseNse WNTHOS: W PEBRFR AR SR Al
%i@s Th& crmbia R IaNcavarevaashsOyiffitered and concentrated in vacuo to
give an oil. Purification via preparative TLC (70:30 hexane/ethyl acetate) afforded 2-(2-
hydroxy—l—methyl—ethyl)-5—iodo—4—methoxy—phenol (0.080 g, 30%) as a clear oil; [MH] =

309.

Step 4. [2-(2-Hydroxy—methyl-eﬂlyl)-5~iodo—4*methoxy~phenoxy]-—acetonitrile
2-(2-Hydr0xy—»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—Diaminopyrimidjn—S—Yloxy)~4-iod0-S-methoxy~pheny}] -propan-1-ol
[2-(2-hydroxy-methyl-ethyl) -5-jodo-4-methoxy-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-ylo}:y)-4-i0do»5—methoxy—pheny1] -propan-1-ol (0.459 g, 79%) as a white
solid; mp (HCH salt) = 290.1-292.2°C; [MH]" = 417.
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brine, dried over MgSO4, filtered and concentrated in vacuo. Purification
via flash chro- matography (7:3 hexane/ethyl acetate) afforded
wo2iespssgagl-6 hydroxy-2,3-dihydro-benzo 25 [1,4]dioxine (0.622 HEB30%Y 3020
a pale yellow oil. Step 7. 5-Isopropyl-2 %;ijihydro-benzo [ 1,4] dioxin
-6-yloxy)acetonitrile 5-1sopropyl-6 hydr?) y-2,3-dihydro-benzo[1,4]dioxine
(0.622 g, 3.2 .was convert as. 1l IPrEYANPIRLHE SN nethyl-
EW‘%%}O&@%%WQW£H§%4 adssig?dn- 3%%(?/% ai(‘:%tonitrile (0.544 g,
72%) as a cleazoikdetByigfonamide
5-(5-1sopropyl-2,3-dihydro-benzo[1,4]dioxin-6-yloxy)-pyrimidine-2,4-diamin
5o TSR st pydmdnaflof i opykyyaetbm e B B ony
.3 mmol) was converted, as described in step 6 of Example 21, to
5-(5-SY9FLTy1-2, 3-dihydro-benzo[1,4]-
dioxin-6-yloxy)-pyrimidine-2,4-diamine (0.560 g, 86%) as a yellow foam.

WQ 2005/095359' PCT/EP2005/002 -100t&tep 9.
5-(7-Y0do-5-1¥8propyl-2:@wlinydro-be Al iﬂ"\n-6-yloxy)-pyrimidine-2,4
ot Qetzo[lﬁ]digl;dn-&yloxy)-

- diaf N —_—

55 io -‘SLiﬁgEropyl-ZB-dihy& |
pyrimidine-2,4-diamine To a solution o
5-(5-isopropyl-2,3-dihydro-benzo[1,4]dioxin-6-yloxy)-pyrimidine-2,4-di- 5
amine (250 mg, 0.83 mmal) in acetic acid (2 m s added 1C1 (Q.Q20 Siowed to stir

Mzt eI BRiding B A bR .I%Zf’té‘rﬁ)z%{% it setggjgiction was HO

JHSHiAl AR NARE Qauasd ewirice. (EepitbcDi2E ey Rliczefhpipttigd by cold Ha

organics were washed with-washed 109 1S ediomith bhigropyl-2-
STHAT B R SO 10 e A I i, D i enyy
HadtoxgHremetoguiionyl(GAE G cORP) S dHaHe SOl e
5-(7,8-Diiodo-5-isopropyl-2,3-dihydro 10 benzo[
s}[e I_g”j@sné@ggmgwmm@wmmi(@:pn@glrmwﬁb@wow%ﬁb
+ = a .
5-(7-I&@@%&bﬁ%ﬂ%ﬁ%ygﬁlﬁgﬁo-benzo[l,4]dioxin-6-y|oxy)-pyrimidine-2,4
- diamine (0.050 g, 14%) as a foam. [MH]+= 429. Example 38:
2-[2-(2,4-Diaming-pyrimidin-5-yloxy)-4-iodo-5-m&thoxy-pRegyl]-
propan{l-ol 15 THS'?Synthetic procedure used ipthisdex rlf is outlined in
.‘?efngEME QuieNH, | L

N” NH
N” “NH, o 2

To 10 ml methyl amine -78°Cin a screw-capped tube was added 5-(2,4-diamino-pyrimi-
din-5-yloxy) —4-is0propyl—2~methoxy-benzenesulfonyl chloride (0.300 g, 0.8 mmol). The
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—pyrimidinns—yloxy)—4-.
idopropyl&-methoxy—N—methyl-—benzenemethylsulfonamide (0.170 g, 57%) as a white
solid; mp (HClsalt) = 252.3—252.9°C; [MH]" = 367.

Similarly prepared, replacing methylamine with ethylamine, was 5-(2,4-Diamino-
pyrimidin-5-yloxy) -»N~ethy1-4—isopropyl-2—methoxy—benzenesulsonarnide (0.186 g, 61%)
as a white solid; mp (HCl salt)= 260-265°C; [MH}+ = 382.

Example 40: 5»[2-Isopropyl-4—methoxy~5~(lmmethyl—1H~imidazol—2—yl)—phenoxy]-3,4—
dihydro-pyrimidine-2,4-diamine



Step 1. 1-(2-Hydroxy-4-iodo-5-methoxy-phenyl)-ethanone 20 To
suspension of sodium hydride (0.044 g, 1.1 mmol, 60% in mineral oil) in

WORBHIEIWE was added sodium 5-iodo-2-acetyl,4-methoxypBEGFYBIsY#02020

10

15

20

g, 1 mmol, prepared as described in Bxgmple 35) as a solution in 1.5 ml
DMF. After 10 minutes chloromethoxy methane (0.079 g, 1.0 mmol ) was
added. After 30 minutes the mixture was extracted with CH2GJ2 . The

combingd organicsiWire washed with brine, dried 4, filtered
and 25 doncegtratetl in vacuo. Purification via flastkg 3 Y
(88:17 cane/gthyl 2005/8 59 PCT/ER (002040 -101
acetgte) gffordedl droxy-4-1oto-5-methox ione (4314

susp SionVbF methyl triphenylphosphonium broride/(0.457 g, 1.3 mmol)
in 8 ml HE was added sodium hexamethyldisilazide (1.3 nil, 1.29
mmol, 1.0 M in THF). After 1.5 h

T’d@?Bweﬁwgﬁﬁld{{fimwmhﬂm}iwé@@b;@-mm@égdihidxj
a solution ,jn,8,m a XUEMEasmoles) in
B
aeeganicSwd)evarastried FMIAAS 5888 Wﬁ%%&“&ﬁ&%‘ﬁ%ﬁ%ﬁ od

i) Xﬁ%ﬂ%ﬁ’H{iﬂﬁgﬂ%ﬂﬁtﬂm@gﬂa@g@mmm&m@memmmbmed

_acetate) afforde

- : : ik e
g SISO SORSERENT L VA TS Fesidg was purified o, fwo silica pr
FA%asTeatles, tid {ihipYs MBS S/ NH,OH four times to give 5-(2-so-
2-(2-Hydroxy-l-methyl- 31404 ey T8 a-dibjdio-glyrimidine-2,4-
Né@ﬂf(&é%‘f’aﬁ@(ﬁ%%ﬁﬁ I{fﬁ}i&? Igfﬂgagv%gyédded Tizm (0.67 m|%§7
dimnaind (0.M24g CR%Y1 lasgidpachM+H: 355. |
2-methyl-l-iodo-4-iosprenyl-2-methoxy-5-methoxy- 15 methoxy-benzene = . chvl
{0 2218.40:7 TR Diadhinb Phtmidis:deirlexy Afiep RO Py I TR AR AT -dimethy’-
guenched witrwzo and extracted with ethyl acetate. The combined
organics were Waehed with brine, dried over Na2S04, filtered and
concentrated in vacuo to give an oil. To a solution of this oil in 3 ml
isopropano} was added 3 nil 6M HCI. After 3 h theMixture wags

neutralizgd with satijfated NaHCO3 and extracted Withdathyl acetate. The
s were washed with brine, drigg1

combined.20 @yga groverNazZ804,

filtered
IOFQ% |\

LC (¥Q; ane/ethyl acetat®) affofded 2-(2-N~ NH,
2

To a suspension of 5- (2,4-Diamino~pyrimidin—5~yloxy)-4—isopropyl-2-met}10xy—benzoic
acid (180 mg, 0.57 mmol, from Fxample 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 2 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-
7-methoxy-N,N-dimethyl-benzamide (40 mg, 20%) as pale yellow solid, MS (M+H) =
346.



hydroxy-1-methyl-ethyl)-5-iodo-4-methoxy-phenol (0.080 g, 30%) as a
clear oil; [MH]+= 309. Step 4.

wo[20(8445aRoXy-methyl-ethyl)-5-iodo-4-methoxy-phenoxy]-acetBhitE2985/002020
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20

2-(2-Hydroxyl-methyl-ethyl)-5-iodo-4- megoxy- phenol (0.080 g, 0.3 mmol)
was converted, as described in step 6 of Example 21, to
oifls t@aatts@mrﬂmm@cewm&ﬁ%
S{mé?lr‘%g spwﬁ:?(e?l té?o dS{[QI\%{Iﬁfﬂﬂgﬁ SSte ; de 15%) Was
Pzr{m@ﬂ‘ﬁ)ﬂﬁﬁ%ﬁmﬂﬁ&w L9 o%ﬁ”r‘?é’}h% nzE“I1£|]’eny “dropar-1-ol

P@ﬁ%@ygg WISQH@MS (ddeH}meédixy-phenoxy]-acetonitrile (0.488
g 1.4 30 mmol) using the procedure of step 7 of Example 21, was

rted to -5y -2-iodo-5-isopropyi-phenol
el % - %gf’)‘%ﬁodo 5- r%etﬁg;%/l%rsmer}?l] p)ropan 1-ol (OP455Yg P79%)
as a Whlte solid; mp (HCI salt) = 290.1-292.2C; [MH]+= 417. WO
2005/695359 PCT/,@E2005/002020 -102 Example~39: NH
5-(2,4- D|m|n8 pyrimfdin-5-yloxy)-4-isopropyl-2-metHoxy- N-me ﬁ

benzep€ms smide Step 1.
5-(2,4 |no- rlru/lmn -5-yloxy)-4-isopropyl-2- -be en&LulfonyI
, 1.5Ymmol) in N N

C\IOI’Ide ] 5 A Mixtufdaf pyrimidine (0.4069
chlorosulfonic acid was allowed to stir 20 min. The niixture was poured
over ice. The precipitate was filtered, washed by cold H20O and dried
under vacuum tq afford 5- iIno nm CRlidel MBC was added
Hecrekd %@H?’é‘ﬂ%@lﬂ%@f ﬁ??gﬂ fgj 5%%%% Whltee§o lid: [MH]+=
§§% (LQZSQ?D @mmole). The reaction mlxture was stirred at RT for 16 hrs., quenched
o é??'ﬁ‘ﬁ é&'&i%%&%‘%xhé: gmﬂwh%mﬁ@mwvmmwmd by filtration.

ASmet onamide [err] To 1

' ?h@ﬁltwpp@g ymbq@gg%r _ € a%m Bzﬁﬁmﬁﬂ]e?ecz grcx:dl(r:]o%centrated in vacuo.

0 2otipinediaqare %HMQ&@W&MBMM@W@(@Q@@ g5l 63t 5%

mmol). The ixtur Was & 4, 86%)
BB BB R vk F LG e e 745,
AfifpIck87(2,4-diamino-pyrimidin-5-yloxy)-4-

Example 43: 5—(5~Iodo—2—isopropyl-4—prop—2«ynyloxy—phenoxy)~pyrimidine—2,4—

diamine

To 4-(2,4-Diamino-pyrimidin-5-yloxy)-2-iodo- -5-isopropyl-phenol (200 mg, 0.43 mmol)
dissolved in aphydrous 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-yayloxy-
phenoxy)-pyrimidine-2,4-diamine as white solid (131 mg, 71%), MS (M+H) = 425.



idopropyl-2-methoxy-N-methyl-benzenemethylsulfonamide (0.170 g, 57%)

as a white solid; mp (HCI salt) = 252.3-252.9C; [MH]+= 367. Similarly
warepaEasteplacing methylamine with ethylamine, was 5-(2, 2B 4mRrI8°52020

pyrimidin-5-yloxy)-N-ethyl-4-isopropyl-2ym&thoxy-benzenesulsonamide

(0.186 g, 61%) as a white solid; mp (HCI salt)= 260-265C; [MH]+= 382.

Hexmpsat40: N-[2-Acetylamino-5-(2-isopropyl-4-methoxy-5-methyl-benzyl)-pyrimidin-
5-[2-Isopropykf&,ﬂnggg%*fgg(l-methyl-1H-imidazol-2-y|)-phenoxy]-3,4-
dihydro-pyrimidine-2,4-diamine WO 2005/095359 PCT/EP2005/002020
-103 [err] To a solution of
5-[5-(1H-Imidazol-2-yl)-2-isopropyl-4-methoxy-phenoxyl-3,4-dihfdro-
pyrimidiqe-2,4-diamine (0.044g, 0.129 mmoles) R 9 ul,

et 98 mmoles),

Higred,

olutionas

/re-rp rative
i

5-[2-Iso- propyl-4-methoxy-5-(1-methyl-1H-imidazol-2-yl)-phenoxy]
-3,4-dihydro-pyrimidine-2,4- diamine (0.024g, 52%). Mass Spec: M+H:
55 (2ol somaaned4methoxy-5-methyl-benzyl)-pyrimidine-2,4-diamine (30 mg, 0.10
5 Mkl -ARONeA RUHRINIFoRs YPeiife $PRROD YR A8 AKY N Aligimeittvbs m1, 0.44

rg%ﬁ%%@%}%%m%%ggﬁ%i%ﬁ?ﬁﬁ%ﬂ‘@%&ﬁ%ﬁ&gﬁé fEpsidue was

dis8tlved) i 0 didhionoahettomeBxrd wpbb adrvithamitydrPusifitatilonafdid amecentrated

%JP('n)n\é‘cﬁﬁnt]fﬁaﬁgqﬁ%[gg%#grgﬁ)ﬁ}%lﬁj%]é%ﬁmgf %Qﬂctﬂ%?o@&ﬂﬂxe/ methanol)

chloride (0.36 mL;, 5.65 After'l e reaction was

veglded Arddsacerdaminesiddaisnateratidomatharousaibiidrenariemammidin-4-yl]-
10 débfamakd:aneginedhyInesine {2184 ik of a 2M solution in THE, 5.65

mmol). After 2 hours stirring at RT, the reaction was filtered and

oncentrated -Pyrificat lymn shromatography eluti
A5G PY.. S50 1 N .
o ot e B R e 2.
hydroxide yieﬁ@@@ﬁ(ZA-diamino-pyrimidin-5-y|oxy)4-isopropy|-
2-methoxy-N,N-dimethyl-benzamide (40 mg, 20%) as pale yellow solid,

THSsiMtttalic procedure used in this Example is outlined in Scheme Q.

N~
NH, Steo NT A
ep
O Sy Oy Step 2
LA ™ L
0 N” "NH, /N-—(o___ /O NN NH,OH
/ o o ‘“N>
\
—N
\
NH, NH,
o Step 3 O TN
S
N —_— N
Py HONH, N” " NH,
L,
0 “ 0
\ =N
~N
\

15
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346. WO 2005/095359 PCT/EP2005/002020 -104 Similarly prepared
using methylamine instead of dimethylamine, 5-(2,4-diamino-
WORYIIFSS-yloxy)-4-isopropyl-2-methoxy-N-methyl-benzamid& TEF Hig5/002020
15%) was prepared as pale yellow goil' MS (M+H) = 332. Example 42:
4-(2,4-Diamino-pyrimidin-5-yloxy)-2-iodo-5-isopropyl-phenol [err] 5 To a
S ension of 1(0.21g, 0.52mmole) in dichloromethane (15ml) at 0C
Sadded BBr3 (0.26g, 1.05mmole). The reaction mixture was stirred at

RT for 16 hrs,, que ith wat basified with ! )
B g e A e
wate(detiethyluatiNaaRO] ditensa antsinidinr el N-dadiselyr fmar 1:*600
! id Ry b} ¢ hone (1
1SRRI Jrnel ey sk oanacmien ptbtenon o
m@r@d@c@@ﬂlﬁg%@@mwﬁhéggtpsey{g&méggy ous N,N-dimetiy
m?;)(%agigggzafngx%ﬂmﬁm&mgmw@@mmbz,z:s éfp&i&ﬁw}@n;idﬂ;eN
err -(2,4-Di o-pyrimidip-5- 22- < celded N'-
e TR e b e e e
{Fr) (wasia@dgdmmwaoqécgaﬁsgwnﬁr&mﬁfb%&xﬁh?@,%@ﬁﬁ%&w amin
i ﬂ:ﬁ)ﬁ91{%}’3)%Béﬂﬂﬂﬁl(ﬁ*Q%E@Nﬁf&ﬂ%fﬂ?ﬂf&ﬁmﬁﬁﬂﬁﬁeg at RT
0V6¥ nig at,t e Cc

redction was extracted with dichloromethane, water and
brine. 20 The dichloromethane.layerwas dried usingianhydsqus, phenylj-3-di-
Stapgnbdintt Sl AtTBSRRE RS @d%eg}lod@uqr%ffg%ig%%?ﬁca gel Solmn
chromattigyphinelptiogenatie 95/ 5/ 0.1 dichloromethane/ methanol/

T v
Z:t;glfed in methanol (1 mL) and ammonium iydroxideS(l mL). After stirring 5 days at
RT, the reaction was concentrated and purified by preparatory TLC plates (92/ 8/ 0.5
dichloromethane/ methanol/ ammonium hydroxide) to yield 1- [5-(2,4-Diamino-
pyrimidi,n-5—y10xy)—4~isopropyl—2—methoxy—phenyl]—3-—dimethylamino-propenone {34 mg,
29%) as white solid.

Step 3. S~(2-Isopropy1—5~isoxazol—S—Ylwtl—methoxy-phenoxy)-pyrimidine-2,4-d.iat.mine

To 1-—[5—(2,4-Diamin0-pyrimidiu-Suyloxy) -4—isopropyl-2~methoxy—phenyl] -3-dimethyl-
amino-propenone (30 mg, 0.08 mmol) dissolved in a mixture of methanol (1.5 mL) and
water (0.4 mL) was added hydroxylamine hydrochloride (14 mg, 0.20 mmol} and the reac-
tion was refluxed for 1 hour. Purification 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, 29%) as white solid, MS (M-+H) = 342.

Example 46:  5- (2~Isopropyi—4~meﬂmxy—5-ﬂliaml—S—V}mphanoxy)—pyrimidine—z,fi—

diamine

NHz Nle
0
Q l \N _ l \i
/
0 N&LNHZ 9 N~ TNH,
/ i / PN
=/




Example 44:
N-[2-Acetylamino-5-(2-isopropyl-4-methoxy-5-methyl-benzyl)-pyrimidin-

WOoLWpaestsmide [err] To PCEI/EP2005/002020
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5-(2-Isopropyl-4-methoxy-5-methyl-bengy})-pyrimidine-2,4-diamine (30

mg, 0.10 5 mmol) dissolved in anhydrous pyridine (1 mL) was added
1308 SBIRsige b 0dpLe- Sudtharpienblter piiriing B6-Arindieniarikilme, 1>

reaction was concentrated.. The resi S ddAmide (4.8 mL added
f%ﬂ]oﬁﬁﬂéﬁ%ﬂﬁ%ég\%%%gdg with W%:%&% rfglcga‘s’t%ﬁﬁof thrglc%(ce ft?attggiai g
Poehioomethared 28y engislif prapatbigzaie COFRaL,(G8/mmot) and tetrakus

ichlorpm i§'51800.06 1). After heating at 115°C overnight.
H%W%’ce?s ?%%%%ggg%gFﬁ t 13(:\2150- ethy@%%gmw@pté-}y 100 mL).
Thalalast ApAFO T MRETEST YRPE Wnﬁﬁfxa_ ple 45; 4
B (21l SARIRRYEBriselarahbey bdied etfing yblydrene ogiwim ke gncentrated an
diaming The. synthetic proc i hisdhsamplodspatlinaghloromethane/
@H‘%?%reé“bﬁﬁ‘[%%ﬁgf%‘\%%‘%6%%%%%&&%%%500?@020 0 -106r. . 1 < i vhen-
SahidE qnstepiam hydroxide to yield 5-(2-1sopropyl-4-methoxy-5-thiazol-5-yl-phe
'\'1%5-1;?{ Rimetayiamine: aeoyiey poise pripytitomettioxi ibhos)|=358.
?()ﬁ’ é’my amino-methyleneamino)-pyrimidin-2-yl]

-N,N-dimethyl-f midine, To -oh _pyrimidine-2,4-diamine
Wéﬁﬁfamﬁ%-ﬁfﬁ%ﬁg?ﬁs-y%ﬁy 9%&5%%’3? -Ynﬁethoxy-phenyl]-ethano
ne (100 5 mg, 0.32 mmol, from Example 16) dissolved jn,anhydrous
he symeteyepratediae ved infhjs fyampigd %ﬂﬁ‘&‘%%%r%ﬂ%ﬁggmiqe
dimethyl acetal (0.17 mL, 1.26 mmol) and the reaction was heated at

114C overnight. Concentration Qffthe reaction mixture yielded N'- [5-

OH Step 2

-dimethgkiformamidine. 10 Step 2. 1-
-4-isopropyl-2-methoxy-phenyl]-3-di-

met eamino)=pyrirfridin-2-y

[5-(2:# iamino-%ylﬁn%;il din-5-yloxy
methylamino-propenone The N'-
[5-[5<(3-Dimethylamino-acryloyl

hyl- a mo-methyleg{@‘agnino)-g)yri
fr as -=

ssopropyl-4-methoxy-phenoxy]-4-(dimet
idirB-Z-y -*N,N-dimethyl-formamidine
=

N
N//l\NHZ

e
JUEORR Y

SCHEME R

Step 1. 2—(1~Hydroxy—1»methyl—efhyl)-3-methoxy-phenoi

To a solution of methyl magnesium bromide (24 mL of a 3M solution in diethyl ether, 72.2
mmol) in anhydrous THE (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 sotution 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 mlL) was slowly added and the reaction was extracted
twice with ethyl acetate. The combined ethyl acefate Jayers were washed with water , brine,
dried using anhydrous sodium sulfate and concentrated to give 2-(1-Hydroxy-1-methyl-

ethyl)—?r—methoxy-phenol (4.52 g) as pale yellow solid.

Step 2. 2—Isopropyl—3-meth0xy»phen01
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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dissolved in methanol (1 mL) and ammonium hydroxide (1 mL). After
stirring 5 days at 15 RT, the reaction was concentrated and purifie

d by
wOpnepasars?y TLC plates (9218/ 0.5 dichloromethane/ methar?zfﬁ/’r"}‘zl’203/”"002020

ammonium hydroxide) to yield 1-[5-(2 gydiamino-

pyrimidin-5-yloxy)-4-isopropyl-2-methoxy-phenyl]-3-dimethylamino-propen

Q05 (A% 30 8% WHR0ld iR was cooled and filtered through celite. The
e asoproDIL e RO (AL WAt BRAGS dsdamine
rabelikd &&m@mmmy}@w&wmﬁﬁ@mbwfﬁ?%ﬁ-%ﬁﬁg

ethyl= amino-pr 108 neDdisso imsdngixtingiofus sodium
acﬁ?@égﬂrgf &%Cr?%ﬁe;é%?\%gév%a%@OA mL) was aﬁtded“ hﬁgﬁ%pg?gg 929) as pale
sulfadeactdonvkestmtadgorisht Aol R e e ok Was refluxéd for i
Yéﬁ%w.sgmi_fication by preparatory TLC plates (92/ 8/ 0.5 dichloro- methane/

methanol! ammonium hydroxide) yielded 5-(2-isopropyl-5-isoxazol-5-yl-4
25 methoxy-phenoxy)-pyrimidine-2,4-diamine (8 mg, 29%) as white solid,

(M+H) = 342. Example 46: N ure of
lﬁi@-thﬁﬁfwﬂmmd@m%g@m&%}%@ﬁ%%ﬁ&}zﬂ‘{ﬁy%f}n‘l.é?}}g}gﬁ% the procedure
s1§1§ ]5%@@8549@59@?% fﬁ&?ﬂ%@—phéﬂom)-pynmuhne—2,4-d1amme was

-(%-lodO-Z-iSO ro y1-4-g{1]et oxy-phenoxy)-pyrimidine-2,4-diamine (600
PReg2 2 o E% ple 14, Step 1) dissolved in

NN-dimethylacetamide (4.8 mL) was added potassium acetate. (22,1 i1 e, MS
SerdathnpotpatsdreieS(RSARTom 5 RO lfﬁyﬂmiguge%Mamlne

(mjgﬁ)jlgjﬁphine)palIadium(O) (70 mg, 0.06 mmol). After heating at 115C
overright. 5 The cooled reaction was extracted with dichloromethane (100

mL) and water g 00 mie).. Th _g'bcrtg}l nethans wiGxgigontisindine-2,4-
Edﬁ‘l%ﬂ‘r%%&'s d Fﬁ%}u %@fégxlchefntra eﬁ@nd purified by silica gel column
chromatogragimneheing with 95/ 5/ 0.1 dichloromethane/ methanol/

ammonium hydroxide to yield

5-(2-isgppropyl-4-methoxy-5-thiazQl-5-yl-phen- oxy)-pyrimidine-2,4-diamine
(49 ™ #ipale yellow solid, 358, 10 Example 47:
5-( snethoxy-phenoxy ffey2,4-diamine The synthetic
pro 4 /)chisTE)Ta"mple i oyllined in_glcheme R. [err] SCHEME
B NH 0 N~ TNH,
i 840 } Sg

o’ O S

To a solution of sodium sulfite (541 mg, 4.29 mmol) in water (20 mL) was added 5-(2,4-
Diamino-pyrimidin-5-yloxy) —4-isopropy1-2-methoxy“wbenzenesulfonyl chloride (400mg,
1.07 mmol) and the reaction was heated at 80°C for 1 hour. Sodium bicarbonate (361 mg,
4.29 mmol-dissolved in 5 mL water), dioxane (20 mL), and ethyl jodide (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-ethanesu1fonyi-z-isoprapyl—4—methoxy—«phenoxy)-
pyrimidine-2,4—diamine (77 mg, 20%) as white solid, MS (M-+H} = 367.

Example 4% 5- (?.wIsopropyl«é-methoxy-5~triﬂuoromeﬂ1yl-phenoxy)—pyrimidine—2,4—

diamine

The synthetic procedure used in this Example is outlined in Scheme S.
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15 Step 1. 2-(1-Hydroxy-I-methyl-ethyl)-3-methoxy-phenol To a solution of
methyl magnesium bromide (24 mL of a 3M solution in diethyl ether, 72.2

wonmskdssanhydrous THE (20 mL) at 0C was added a solutiorf 6f/EP2005/002020

2'-hydroxy-6'-methoxy- acetophenone”(4qg,_24.1 mmol) in anhydrous THE
(40 mL), maintaining the temperature below 11C during the addition. After

stirring for 1.5 hours at RT, a solution of 10% am 20 monium chl (30

use of afy icepath. Mafer (300 mL) was sipwly agdge and the re
was g} ed twice.with ethyl acd

wereAvashed with water |, brine - éfteg
and concentrated to give 2-(1-Hydro
(4.52 g) as pale yellow solid. 25 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 g), wateg (6 mL), and
ammonium formatg (7.82 g, 124 WO 2005/095359 PCTAEP2005/002020

-3 ;mol). Afte Sl for BB, the reactiof Wik co ledhand filtered
thretgtreelite. The gelite pad was waghed withethyFacet &1 mL).

Water (300 mf) was added to the-filtt—rate, and the Jin 'tgture was basified
(pH = 8) using spti@$odium bicarbonate. The eth\fl gcetate layer was
collected and wasHed with water, brine, dried using anhydrous sodium 5
sulfate and concentrated to yield 2-Isopropyl-3-methoxy-phenol (3.68 g,
QRPagpale yellow solid. Step 3. Using the
2-1sopropyl-3-methoxy-phenol of step 3 above, and following the
%%Ifdyffﬂgg“%?gggl%gﬂh% By 5~ (toluene-4-sulfonyl)-benzene
-(2-150propyl-3-methoxy-phenoxy)-pyri igine-Z_,A:-d' m|  WASedd(10 g, 31.25
Beoperbarian RHAPD Yo ST SreSART i b -Seferl B e
25 BRI A Methl)3yaphdredy) sojutioiimeial 49eiarnhasmrmsolgyinf QAc
275. Example 48, ‘on mi irred at RT for 16 hrs and basified by satu-
tion mixture was stirred at RT for 16 brs
oSt f%ﬁ; “Sopropyt O e XY ekd TS B & which was
e f8aD3 solution. The agueous solution w .
washed with water, brine, dried over Na2504, filtered and concentrated in vacuo to give 1-

Iodo-4—isopropy1—2—methoxy-5—(teluene-4—sulfonyl)~benzene (12.35g, 89%).

Step 2. 1nisopropyl-S-methoxy-z—(toluene-4-su1f0nyl)—4—triﬂuor0meﬂ1yl—benzene

To a hot mixture of 1—Iodo-é-isopropyl-z—methoxy—5-(toiuene-4—sxﬂfonyl)-benzene (05g,
1.12 mmole), Cul, KF in anhydrous DMEF (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 1,0 (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—(t01uene—4-sulf0nyl)—4—h“iﬂu0r0methy1-benzene (0.45 g,
100%) as a solid.

Step 3. 2—Isopropyi—él—methomf—S—triﬂuommethyl—phenol

A solution of 1~Isopropy1—5-methoxy—2-(toluene-4-sulfonyi)—t&-triﬂuoromeﬁlyi-benzene
(0.40 g, 1,03 mmole) and NaOH (0.5 g, 12.5 mmole} in MeQH(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-methoxva—triﬂuoromethyl—phenol (0.194

g, 81%) as an oil.



15 To a solution of sodium sulfite (541 mg, 4.29 mmol) in water (20 mL)

was added 5-(2,4-
wP1amsinEByrimidin-5-yloxy)-4-isopropyl-2-methoxy-benzenes HEhP2005/002020

chloride (400mg, 1.07 mmol) and the reaction was heated at 80C for 1

hour. Sodium bicarbonate (361 mg, 4.38%mol-dissolved in 5 mL water),

dioxane (20 mL), and ethyl iodide (Q.10 mL,.1.29 | leds. diamine
SSRGS BT P R S B RSP IRATH LD B - diam
rewiegitpraceddrwiibfkionplo thestpa e’ B0saprpARCAVARIP XY ity uoro-
meAlehlon MRbaRs RYes 9as dighdyna anbdigus. sadusraatitiaig phenoxy)-
E6ncerirate , and purified by silica gel column chromatography eluting
pyitino8ns; B4 drmistoethiat?) methanol! ammonium hydroxide to yield
5-(5-ethanesulfonyl-2-isopropyl-4-methoxy-phenoxy) 25 Lo
5 DWHRETS:2 4-qBisipeyl-tmedtosy-dsthinrel sbit henoup-pzigydine-2,4-
Example 49: ,. . :
5-(2-Isopropyeiﬁrrln“é’ﬁwoxy-&trifluoromethyl-phenoxy)-pyrimidine-2,4-
diamine The synthetic procedure used in this EBa}%oJe' utlined in
Teheynthetiqproossrigsd bt %‘o’é o ‘-‘?Lés ert] SCHEME S
Step 1. 1-lodo-4-isopropyl-2-methoxy-5-(toluene-4-sulfonyl)-benzene 5 To
a solution of 2-Isopropyl-4-metk mlfonyl)-benzene (10 g,

31.25 pimqle) in HOAc (10m1) was added a solution of4¢1 (9,64, Ts
59.26 ctzall)c‘in #BAc (10 nfl) And ). T gtgion %‘Sﬁ&;e was

Sti ART for 16 hrs anorBaSified by satu- rated NEHCO3 solution. The®
aqueous solution was extragted. into EtOAc which yeas. washed with N
water, brine, dried over Na2S04, filtered and concentrgied in vacuo to Yog

give 1 10 lodo-4-isopropyl-2-methoxy-5-(toluene-4-sulfonyl)-benzene
(12.35g, 89%). Step 2.

1-Isopropyl- thoxy-2-(toluene-4-st nyI)-4-trlﬂuoromethyl-ben e To  nH,
a hot mixture gf ou 0. _# O vy
1-lgdo-4-isof [-2-mesitep8y-5-(tolugine-#-sulfonylBleerzene (0.5 n@ 12 {l PR

of, KE in anfiydrous DM (10fml) at 120C 6l bath ter\ﬁBera Ure, N NH,

was added tiftyoromethyl iodide (0.6¢0%A4.48mmole) in portions oye™g0
min. The readtioh 15 mixture was heateesfor 4 his and poured into
(100 ml). The insoluble solid, which

10 SCHEMET

Step L. 1—[4~Isopropy1—2~methoxy—5—(toiuene~4~sulfonyl)»phenyl]~ethanone
To a clear solution of Z-ISopropyl-é—methoxy-1—(toluene—é—-sulfonyl)—benzene (5.3 g, 16.56
mmole) in DCE (50 ml) was added acetyl chloride (2.0 g, 24.84 mmole) and AlCl; (3.3 g,
24.84 mmole) at RT. The reaction mixture was stirred at RT for 16 hrs and quenched by
15  H,O (10 ml). Ten minutes after quenching, the aqueous solution was extracted info
CH,Cl,. The combined extracts was washed with H,0, dried wover Na;SOy, filtered and
concentrated. Flashed chromatography on silica gel (0 to 30% EtOAc in Hex) gave 1-[4-
Isopropy1~2—methoxy~5~(toluene—é—sulfonyl)~pheny1]‘ethanone (4.7g, 79%}) as white solid.

Step 2. 2—Br0m0-1~[4—isopr0pyl—2»methoxy-—5-—(toluene-f}—sulfonyl)-phenyl]—ethanone

20 To a hot mixture of CuBr; (0.25 g, 1.10 mmole) in EtOAc (1 ml) was added a solution of
1—[4—Isopr0py1—2-meth0xy—5—(toluene—é—sulfonyl)—phenyl]—ethanone (0.2 g, 0.55 mmole)
in CH;Cl (1 mi). The reaction mixture was refluxed for 16 hrs, filtered, and concentrated
to give 2—Bromo~1-[4~isopr0pyl—2~methow—5-(toluene~4—su1fony1)~phenyl]—ethanone
(0.23g, 95%) as an oil.
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was collected by filtration was triturated with methylene chloride, filtered
and concentrated to give

WOL$85f9P6BY-5-methoxy-2-(toluene-4-sulfonyl)-4-trifluoromethy &7/ 002020

(0.45 g, 100%) as a solid. Step 3. _ i1 -
2-Isopropyl-4-methoxy-5-trifluoromethyl-phenol 20 A solution of
stk S0RLOMsSpREFox R diokie e bisaertiulfanflarbamathyhisaniene

(0.40,9,.1.03 ole) and.NaQOH (0 ; i
Erv L R T G A i e
etaewbﬁl_mc{ﬂvﬂh B0 HiCnmwded in pabrl oA REmAER D W&‘é&%ﬁgaﬁ%a?l-l g
18.9@%%3%&%@9@&%3?@3% filtaeds). dNc centientmaistitowas re-

give desired 2-Isopropyl-4-methoxy-5-1rj - .
e A R ¥
oﬁge@élifammdgamm&mmﬂmmm@wwmiﬁéﬂ%}&lﬁfgﬁﬁtography
. r
i e e
WQ&%@W%M&%BQ%Fﬁﬂbommethyl-phenoxy)-
pyrimidine-2,4-diamine. M+H 343 5 Example 50:
s&;eh%ﬁﬁvﬁepwﬁvmgheﬁwﬁ%mwmh@wj-pynmid@ne-z,4- diamine
@@%‘E’S@[@ﬂ?&é@h%@&mm&@@ wiiRegiinphehgmetzole (1.0 g,

Hapetmoplopd RS Po C (bl Bn SRS ERIH 1 7 yos refluxed

t‘géke%%% : %nfé?rﬁ%ﬁi )2q-d§ g&{ﬁ%%élﬂ?am@@na(thmsme sulfqraytjibereddrmsvwerg methyl-
, 16.56, e)in was added lQri

AT AR EE 31 DA D) ot BT gy i e and

SitiecentpdtRI ttogiv6 hiscp drybetohehiany 55 thizepldovinpheangh minutes

after quenching, the aqueous solution was extracted into CH2CI2. The

g%%"?gg%‘glﬁﬁgggigﬁ%éﬁﬁghe@A&Lﬁhﬂdﬁ@yﬂ@ww@y}em@m filtered
e @r)gqj"a?,—els_@mp'pyl?E—u?etﬁgg[g{}%ﬁrz%q)—lyyqppﬁg}gﬁ ﬂ%l’x@)tt&) FUAI e aceto-

fﬁﬁl&ﬁ@m R Dyl logathds seitioRyT P éhgH oihdA crrpley i sRagrovs aceto-
Q?%‘-ﬁgrlé%)so ?'wz?stﬁga%f at 60°C for 3 hrs. The reaction mixture was partitioned between

-I-[4-isopropyl-2-methoxy-5-(toluene-4- - .
EtOAc and water, The combined o¥gan(1c extract Wgsu Hﬁ@é{ Q)\Rarr] %}Q@SH‘ A58 and con-
centrated. Flash chromatography on silica (10 to 20%% EtOAc in Hexanes) gave (2-Iso-
propyl-4-methoxy- 5-thiazol-4-yl-phenoxy)-acetonitrile (0.47 g, 72%) as an oil.

Step 6. 5—(2-Isopropyl—4-meth0xy~5—thiazol—4—yl—phenoxy)—pyrimidine~2,4—diamine

A mixture of (2»Isopropy1—4-methoxy~Swthiazoluti—yl-phenoxy)nacetonitrile (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
aphydrous EtOH (10 ml) and aniline HCI (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;50y, filtered and concentrated. Guanidine
carbonate (0.27 g,1.49 mmole) and NMP (10 m]) were added and heated to 120°C for:10
Lrs. The reaction mixtare 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—z,4~dianﬁne (0.15g, 68%) as a solid. M+H
358.
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20 To a hot mixture of CuBr2 (0.25 g, 1.10 mmole) in EtOAc (1 ml) was
added a solution of
wolrédslsepepyl-2-methoxy-5-(toluene-4-sulfonyl)-phenyl]-eth aPGHEPOR 62020

0.55 mmole) in CH3CI (1 ml). The reaction mixture was refluxed for 16
hrs, filtered, and concentrated to give* <"~

R e i = S Rl e Pl

020 - 111
Step 3. 4- [4piatrpiding-24nbdmaboe 5-(toluene-4-sulfonyl)-phenyl] -thiazole
To a solution of
2-Bromo-|-[4-isopropyl-2-methoxy-5-(toluene-4-sulfanyl)-phenyl]-
ethaneae€ (0.23 gue 51 mmole) in anhydrous dioxane |5 mI wa ed

ole).
The § on xtu was re 5 fluxed for 3 hrs and o ned etwegen
~H angkmeth }qnde The combined organlc gxtracts whls dridtd,

r Nd2S04, filtered antl concentrated. Flash chroma (')\ﬂ_laphy on

sili 30%, EtOAC in Hex) gave
4-[4-1soprgpyl-2-methoxy-5-(toluene-4-sulfonyl)- phenyNthlazoIe (0.19q,
95%)as oil. Step 4. 2-Isopropyl-4-methoxy-5-thiazol-4-yl-phenol 10 A
mixture of 4-[4-1sopropyl-2-methoxy-5-(toluene-4-sulfonyl)-phenyl]-thiazole
(1.0 g, 2.27 mmole) and K2CO3 (1.6 g, 11.34 mmole) in an %drous

M%@&i&é@m WSS (BiuDRchifes-ByrimiGoherionas 4 étABVRRD] Jraeiborgphenyll-
AN a”'t'oned(@&%es%mﬁmm %@Um(@&xﬂmdeaaenﬂgrdrame
C

fact was dfed over Na O4 fllte )
mmmmw 0 G S s MRS 15
Cﬂ 2:12aPToRY; &aﬂ%&ﬁ%ﬁ%%ﬁ'éﬁmﬁmf@ﬂmmmgevﬁﬁe[&ﬁ&%’ABYhdene'

sopropyl -4- methoxy 5- t?l%zol-zl@é ’\(2 noI gglgp%;ﬁgl%gg%?mgﬁ? 228,

ﬁgpja)ggi‘rqgsrgcgm- nitrile (30 ml) was heated at 60C for 3 hrs. The reaction
mixture was partitioned between EtOAc and water. The combined organic

sl dded Qyof DRty 54 Teaty)20-alutaisdpegsh-phenoxy -

Rat ography on silica (10 to 0%% EtOAc in Hexanes) gave (2-Iso-
propyl-4-met mlhiazol-4- -yl-phenoxy)-acetonitrile (0.47 g, 72%) as an
oil. Step 6.

5rég- 1S®[Qﬂwé'ﬂmﬁ-m&mlmwmmﬁw}] bRyl RyEmidine-2, A

A mlxtucie of. Igz Isopropyl-4-methoxy-5-thiazol-4-yl-phenoxy)-acetonitrile
(0.27 g

SiMe,O -~

A mixture of 4—(2,4—Diamino~pyrimidin—5~yioxy)—2—iodo~5~isopropy1~phenol {0.3g,0.78
mmole), (Z-bmmoethoxy)—tert~buty1—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;SOu, filtered and concen-
trated. Flash chromatography on silica(3%MeOH in methylene chloride with 0.1%
NH,OH) gave 5-[5-Iodo-2-isopropyl-4- (2- trlmethylsﬂanyloxy-eﬂwxy}wphenoxy] pyrimi-
dine-2,4-diamine (0.38g, 90%) as a solid.



mmole) and Brederick's reagent (0.35 g, 2.01 mmole) was heated at 100C
for 2 hrs. Excess 25 Brederick's reagent was removed under reduced
wopresassd he residue was dissolved in anhydrous EtOH (10 PAT)/ERg005/602020
aniline HCI (0.38 g, 2.93 mmole) was alg%e_d. The reaction mixture was
e

heated at 80C for 18 hrs and partitioned between EtOAc and water. The

combynad graai exlianiTRIe dier Gyen N Cusdpiapstl pchoxy ] ethanal
St%%%b%ﬂ%a{%’(gaéi&énﬁl In carbonate?%c])g?? 0,1.49 mmole) and NMP (10
ml) were added and heated to 120C for 10 30 hrs. The reaction mixture

was poured in ater angrextracted into EtOAc. The combined orgep‘p,ip2

extracts were drgd qyer \a5804, filtered and concentrated |Flagh I

chromatograp silita (3% MeOHrethylene chloric | j\l\
SOMEENLI4OH 5-(2>g8PrRpYy-4- HO_~q N NH,

methoxy-5-thiazgl-4-yl-phenoxy)-pyrimidine-2,4-diamine (0.15g, 68%) as a

solid. M+H 358. WO 2005/095359 PCT/EP2005/002020 -112 Example

51: 5-[5-(N'-AIIyIidene-hydrazinomethyl)-2-isopropyl-4-methoxy-phquxy%—4 d&
5 QBRI Ropdipshing JainEhyishiuylomptthoxy)-phenoxy] -pyrimidine-2,&-ci-

a 1%%%@%%%%%@ g%%ggg%—%ﬁg@%%i;ﬂiﬁ?o%ﬁﬂwbﬁgﬁ1.95 ml) was

6 ml
5 hastedatlGiomd hjusalEhomT etihe 7amheR IR S AH IR s and

&H%Q:ﬁ%T IScRRSHeeT ReatialssicR estyatalivzatibiedfotre BafiEs, filtered
resi

ue in EtOH/EtOA¢ gave 5-[5-(N'-Allylidene; . 1 hioride with
aném%ﬁ?éﬂﬁ&rﬁlzﬁ%gb‘r%‘ﬁ?&éfﬂé o&%?ﬁ%%%%%%%f&ﬁ%?%%ﬁfni o
095336, QP Yol 24 Thabiamplpr B2idin-5-yloxy)-2-iodo-5-isopropyl-phenoxyl-
eg-{g%(gf(ér%agr;rgggszpwﬂm-ggﬁ%ymtquﬁ-|sopropyl-phenoxy]- ethanol

5-[5-lodo-2-isopropyl-4-(2-trimethylsilanyloxy-ethaxy)-phe gy L-ovrimidinehoxy-

10 Emaniiine TUATAPS IR R no PYesan o 1oR AR iEhoxy
' 4-(2,4-Diaminge=pyiiidkin-5-yloxy)-2-iodo-5-isopropyl-phenol (0.3 g, 0.78
mmole), (2-bromoethoxy)-tert-butyl-dimethyl silane (0.28 g, 1.17 mmole),

30 (2093022 8 R BPIG AR B USPME oS hettosya
Oé ﬁrsllélo vent was
enzontrile

SN - SN
1 fL
| H i H
N

15 Toasolution of N*?.*wEthyluS—(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 mi) and the insoluble portion was collected by filtration. The solid was triturated
with 10%MeOH/methylene chloride/0.1%NH,0H solution (100 ml) and filteded again.

20 The filtrate was concentrated and flash chromatographed on silica (3% MeOH in methyl-
ene chloride with 0.1%NH,OH) to give 5—(4—Amino—2—ethy1amino-pyrimidin~5-yloxy)-4—
isopropyl-2-methoxy-benzonitrile (0.87g, 71%) as a white solid.

Step 2. 5—(4—Amino—2--ethy1amino—pyrimidin—5—yloxy)—4—isopropy1—2~—met}mxyubenzamide



removed in vacuo. The residue was partitioned between methylene
chloride and water. The combined organic extracts was washed with

wovaterpudsgd over Na2S04, filtered and concen 20 trated. Flagi§ T/EP2005/002020

10

15

20

chromatography on silica(3%MeOH in qﬁthylene chloride with 0.1%
NH40H) gave

5- [5 lodo- 2 |sopropyl -4- (2 tnmethylsnanyloxy ethoxy) phenoxy)-pyrimi-

[4-(2-Digmin p{fr |d|n 5- yloxy)iﬁlodo -5-ig y(ap endyyl -ethanol
fe . -Iodo- [FOPRgIY4-(2-trimethytsjlarylgxy-eth y]

Ole) in a solution of
ILIF/HZO in a ratio of 3:1: 1 95 ml) wasoB hgaied at 65C for 16 hrs.
Fof the reaction mixture was adjusted to pH=9%and extracted into
methylene chloride. The combined eatracts was dried over Na2S04,

f"tgr%‘iuﬁﬁﬂ ﬁ?@ K%]ﬁﬂ) E@W@B{mm@egtﬁahywmmgmwmmeﬁmyu
ene chloride wi . NaOH
s A DO A0 R st e
(@33’55599a@ofﬁirﬂﬁla)\hhftﬁ@cﬁ[idn]M+'Ph43qa<1@)Emmpqge5@s heated at 100°C for 24 hrs
@'ggsgg\éﬁn%g@?e A R9RYHRILIBr W QX4 aR FRRMb nidatoxynaining aqueous

ﬁ}lﬁmmnmwzmﬁ%ﬂ%lﬂm woiens-Slnnde Theeprdipes SEas YR washed with
%ﬁ%oﬁﬁ*é@ Jout ko), dilelediandioncentrated. Flash chmmatography on silica gel (3
m%%:%h > do o ?gg )E) f ) metgoj%%aw imidines ibxy)-4-isoprop-

rous DMF (10 mil) was added

ﬁ%ﬁie&ﬂﬁk&%mmﬂi@r(ﬂﬂﬂ@gfémﬁﬁé&lbﬂ%oﬁey 34%s. The
reaction mixture was poured into water (200 ml) and the insoluble portion
¥as llected W 51(ei %WM&&Mﬂ-&meﬂmxwphenoxy%

081 ﬁeOH/methylene chlorl /0 1%NH40H solution (100 ml) and filteded
again. 20 The AR RS LOrCaR R ed and flash chromatographed on
silica (3% MeOH in methyl- ene chloride with 0.1%NH40H) to give
lamino- pyr|m|d|n -5- yI “4- NH,

1 %D Whlte solid. Step 2.
4 -is prngI -2-methoxy-benza

A mixture of N*2*-Ethyl-5-(2- isopropyl-4~meth0xy-phenoxy)-pyrimidine—z,zl-—diamim:
(0.30 g, 0.99 mmole} , methanesulfonic anhydride (1.0 g, 5.96 mmole) and trifiuorometh-
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;SOs, filtered and concentrated. Flash chromatography on
silica (19%6MeOH in methylene chloride with 19%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—0xazol—4~yi~phenoxy)-pyrimidine~2,4—

diamine

Step 1. 2—Br0m0~1-[4-isopr0py1—2-—methoxy—S-(toluene~4—sulfonyl)-phenyl] -ethanone



10

15

WO 2005/095359 PCT/EP2005/002020 - 114 [err] To a solution of
5-(4-Amino-2-ethylamino-pyrimidin-5-yloxy)-4-isopropyl-2-methoxy-

wobenzoritside (0.3 g, 0.92 mmole) in EtOH/H20 (1:1,10 ml) wa$addddq3/002020

solution of NaOH (0.37 g, 9.17 mmolg);in H20 (1 ml). The reaction
mixture was heated at 100C for 24 hrs 5 and neutralized with 3N HCL
Ethanol was removed in vacuo and the remaining aqueous solution was
extracted into methylene chloride. The colribined extract was washed with
water drie@sover Na2S04, filtered and congepirated. Flash
graphy on silica gel (3 to 8% @ in Hexanes) gave
“Sef4-Aefino-2-ethylamino-pyrimidin-5eyfoXy=4-isoprop-
pthoxy-benzamide (0.086g, 27%) ag.a white solid. M+H 346. 10

Exafhple)54: O

N*2*-Eth?F—S-(Z-isopropyl-5-methanesulfonyl-qgrh’é?noxy-phenoxy)-
pyrimidine-2,4-diamine [err] A mixture of . et
N*2*-Eth -isopyopyk4- BRRA-primidine-a)fatighnirienyl] -ethan-
A(B‘.‘%”g"?é@?iﬁrﬁ?nﬁg% B%%%@fgjgf%ﬁ?ﬁ@%lgg‘ 0 %1%619%9{@@&%1\4‘5 3
ouﬁlﬂb?@%ﬂﬁ%%ééﬁﬁéﬁi@‘ﬁﬁcﬁ(wg, A8 $hmo et)lﬂv.\]/jas eated at 70C
S0 o stirse TR Esea6 insursiThrermetsopouTettirtovrseppeted g 20 and ex-
basified with sat. NaHCO3 solytion.. I. AFle igfyiag. Jen filtered and
t@?ﬁ%&d‘éﬁ" tt%%e%?e%oén 3?1%?%8@? Iep%ombin%(f&i%o%gqg#i% tragét v%) )-phenyll-
conaimchioi ol RB] mameiMsmpﬁk@r@%h%faﬁ&&@ﬁ?&%ﬁ@@‘ﬁ” pheny
f%n\rom tography on silica (1%MeOH in methylene chloride with

N OH) gave N*2*-Ethyl-5-(2-isopropyl 20

5-methapesulfonyl-4-methoxy-phe Ryrimigine1 . AndiamingLHiang,
900y A ORI P e a4 U AT
5-(2-Isopropyl-4-methoxy-5-oxazol-4-yl-phenoxy)-pyrimidine-2,4- diamine
Step
2-Bromq é.—isopropyl-z-methoxy-5-(to|uene--suI le)-phenyl]-ethanon

e WO §5359 PCT/EP2005/002020 i 5¥ert] “A mixture of
2:Brofno-4-[4 isopropyl-Z_—meth.xy-S-(toluS g-4-sulfonyl)-phenyl]-ethan-
O

OCHO Lo

A solution of the crude 2—Br0mo~1~[4—isopropy1—2~methoxy~5-{toluene-é&—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 pa;titioned between methyl-
ene chloride and sat. NaHCO3 solution. The combined organic extract was dried over
Na,SO, filtered and concentrated. Flash chromatography on silica (30 to 50%FtOAc in
Hex ) gave 4»-[4-Isopropy1—2—methoxy«5—(t01uene—4—su1fonyl)«phenyi]—oxazole (25mg,
14%) as a white solid.

Step 3. S-(Z—Isopmpyl—dl—methoxyn5-oxazol—4“y1—phenoxy)—pyrimidine-«2,4~diamine

NH,
Ts O SN
~0 — 0 N “NH,
N x Ne =
Lo j\Sret



one (0.2 g, 0.45 mmole) and sodium formate (0.040 g, 0.60 mmole) in
anhydrous DMF (3 ml) was stirred at RT for 16 hours. The reaction
wanidsiesaas poured into H20 and ex 5 tracted into EtOAc. THRETARLIHEH2020
organic extract was dried over Na2SO. ,lf'lt_ered and concentrated to yield
2-Bromo-I-[4-isopropyl-2-methoxy-5-(toluene-4-sulfonyl)-phenyl]-
ethanone. Step 2. o A -phenvll-oxazole was converted, using
444 ASBTBPVE- -Fr?lel&)gx%- t?(lt%TSSr?egz%god}%?nﬁ})l-pr?elqyll]_-oxg.lzé)Ie_g%r}la%cg_,&_yl_
tigofutiondof ¢hd tapdd-6 of Example 49, to 5-(2-Isopropyl-4-methoxy
Pﬁ-%&g&ﬁ(ﬁ#{ﬁ{%@@}dzaﬁmﬁpmﬁﬁdae_me-4-sulfonyl)-
phenyll-ethanone from above and ammonium acetate (0.17 g, 2.25
mmole) in H 35 m(lgz was he 119000 "y iftidine-2,4~
Example 20as Q@f O @éﬁévé%%r%’e h%/l- eneéggérri e afﬂ?ﬁ\lﬂaHCOs
5 solution. Thedismimaed organic extract was dried over Na2SO4, filtered
and concentrated. Flash chromatography on silica (30 to 50%EtOAc in 15
ol Xi_%Y§,4~Diamin0~pyrimidin—S—yloxy)—4~isopropyl—Z—methoxyuthmbenzamlde
I[-(?4-Isopropyl-2-methoxy-5-(to|uene-4-suIfonyl)-phenyl]-oxazole (25mg,
14%) as a white solid. Step 3.
5-(2-I5epfopyl-4-Ridihoxy-5-oxazol-4-yl-phenfoxy)-pyr

0 N
-ph yl];tgazole was

Riagedure of stepe2-B6f Example 4BHsp
oxy-5-oxazol-4-yl- phes xﬁ-pyrimidine-2,4-diamine.
S~ NH,

I ihe-2,4-diamine

5-(2-Isopropyl-4-methox3./-5-thiazol-2-y|-phenoxy)-pyrimidine-2,4- 5

diamine Step 1. P TUESE TN A 1-2-methoxy-benzamide

&&%ﬂiﬁﬂ%@%ﬁﬂ%ﬁgiﬁ{%sg }gp ?—2-??1% ﬁ%%%thiobiergza)mi ssor’s

[@[M,mimm&mﬂe, prepared according to the procedure of Example and Lawe

5-(2 4-Diaminosnimidins sy drisepreny 2 methasydeat anRdeor 16 hrs and
10 fﬁgﬁgnéqg%%%éﬁ preéredﬁﬁccordi%o thewrgﬁg%#%%ﬁ@%il&e chloride

aoniceatvatedon saqepreBsh o P PR SES inan ydrous THE (20 i

DRRS RiEN DR 11,6 Diandoconseritiet Tovaktosepsenyl-2-methoxy-thio-

chroma%%%r%@g%ﬁ% Sa%r)e%{l;@@&lli&j methylene chloride with

5-(2,4-Diamino-pyrimidin-5-yloxy)-4-isopyopyl-2:methoxy-thio- . T
St(ep 2. 5~(2—Isop%pyl-4—met¥mxy¥ ~t1naz|3{-ﬁ%—phenox%%yn%ldme—2,4 diamine

NH, NH,
ae "X
E
/
~0 NN, o N" R,
Y
-

S”NH,
15

To a solution of 5-(2,4—Diamino—pyrimidin—5—yloxy)-4-isopropylnz—methoxynthiobenz~
amide (0.23 g, 0.69 mmole) in HOAc (5 ml) was added bromoactaldehyde diethylacetal
{0.18 g, 0.9 mmole) and TsQH (5 mg) as a catalyst. The reaction mixture was heated at
110°C for 16 hrs and basified with sat. NaHCO; solution. The aqueous solution was €x-
20 tracted into methylene chloride. The combined organic extract was dried over Na;SOs,
filtered and concentrated. Flash chromatography on silica (5% MeOH in methylene
chloride with 19%NH,OH) gave 5-(Z—Isopropy1-4—meth0xy—5~thiazol—2~yl~phenoxy)~
pyritnidine».’l,t}udiamine (0.070 g, 28%) as a yellow sotid.. M+H = 358



benzamide (0.201g, 76%) as a yellow solid. Step 2.
5-(2-1sopropyl-4-methoxy-5-thiazol-2-yl-phenoxy)-pyrimidine-2,4-diamine
wo[ErkW853 a solution of PCT/EP2005/002020
5-(2,4-Diamino-pyrimidin-5-y|oxy)-4-igqﬁgopyl-Z-methoxy-thiobenz- amide

(0.23 g, 0.69 mmole) in HOAc (5 ml) was added bromoactaldehyde

pdisihylagetab (. ke 2ieunciakapebFrQhéacng) perncdialy S Fdigmine

reagtlon mixture was heated at 110C for 16 hrs and basified with sat.
NaHC03 solution. The aqueous solution was ex 20 tracted into methylene
chlovige” The cambined organic extract was dried ove NaZSO Hiitered

e ciorife with 1%NH40H) gave

; P
gpropy xy-5-thiazol-2%l-phenoky)opyrifaidine-2 M-didthae
g, 28%) as a ye?low solid.. M+H = 358 WO 2005/095359
PCT/EP2005/002020 -117 Example 57:

5-(4-Ethoxy-5-iodo-2-isopropyl- phenoxy dlne 4:diamin
T scHuiSFoo LA RS R 2300 A . (02
oé@éﬂm& %)ﬁ'&ﬁﬂi%‘?dﬁs@lb%@hﬂ)}?ﬁ (@ded) BBs &dded, t@@ 1(?;1@ in portions.
mmole) in portions e reacti aitianeskhativestract was
5 TheyARCHRD P T RERYENIS cf@ Warg% (A uie 030 o

IC extrac ried over Na2S04, filtere

Graheent TR S Bisirahandatoneaptyion. Sk CUPMEOBRIT }gazq‘% MeOH
Chlor{g AL c}htﬁb&HWi‘ﬂm&)ﬁ) EWW(i@dmﬁywwﬂ—pbgmﬂ)phenoxy)w

rmidine-2,4-diamine (0.17 % as IIo + 415.
Iﬁ};(amé}gﬂjgfl—dlamme (0(17 g, gS“/? ada ye VSOl ML 1.
5 -(2- Isopropyl -4-methoxy-5-[1,2,4]oxadiazol-3-yl-phenoxy)-p m|d|n .
e Tmmwimdmmgd&%%mg&a%ﬁbé Bia r?“““‘dme
10 3c1i]§me U. [%r J_(\{}/%%OS/O%BSQ PCT/EP2005/002020 -118- SCHEME

5-(2,4-Diamino-pyrimidin-5-yloxy)-4-isopro e - itrile
Eh(ﬁ-&rgtihenc pro%g dure useg e ys)Exam;a B uzﬂl d@x@cﬂ&ﬂ%@.

N
Step 1 Step 2
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step 1 of this Example was prepared as described in Scheme 1. Step 1:

5-(2,4-Diamino-pyrimidin-5-yloxy)-N-hydroxy-4-isopropyl-2-methoxy- 5
wohenzemidihe The benzamidination carried out in this step follgmﬁ/éooyoomzo

procedure reported by Meyer et al., Sythesis 6:899-905 (2003). To a

stirred mixture of hydroxylamine hydrochloride (0.099 g, 1.43 mmol) and

SC%Q‘%. derogen carbonate (0.119 g, 1.42 mmol) in ethanol (1.4 ml) and
a %.3 ml) was added 5-(2,4-diamino-pyrimidin-5-yloxy)-4-isopropyl-2
10 methoxy-benzonitrile. (0.385 .29. ngd peluee haptait atilized in
Thefuldr B ABURS RY: éolr{ld%glr%gﬁ %f _ 3%%8 ﬁamine hydrochloride
st£9.049 O Frampbotyzet eadedrs dparsbebincaBRae (0.060 g, 0.71

mmol) was added. After a further 2 hours the mixture was cooled,

St%ﬁ]%%l‘@}fiqjﬂmy&hﬁﬂ&M%wNvammmgsmpyatfmalmh
ethyl ‘acetate, The combined organic extracts were washed with brine

then dIFEFARNYER54), 15 filtered and concentrated in vacuo to yield ¢
The( B drsiasiiisaripriraidiied qubiy fiis pggrfofipws the procedure reported by Meyer e

%Eg%ﬁig’g%ﬂém diﬁ’gﬁﬁﬁ‘%mqi&ﬁ@ﬁm%a%ﬂweumlm Hydsochloride

was use ctly without further purificaji tep 2 :
B i St o
njmi-aé;gw?@g; tzggm?@ﬂf)idﬁs &a&m&gg—&qmmmmz « ISt [SPR Y2 .
oxadlazol-3- 20.yl:p Y)- mi ) il flux for 5 hours.
R PR oy A ¢ D sreteaid at rflx for 3 o
sexalingottoyl qiteroryylpyrinsbirimsiasda fRdd s LmmRALEH SoHed T
OUtciQrHygxa?i%eigf@HQ‘é’sotﬁ? Rraspiwedenaltesiby Kfanhare bbats Bhenkture was
iﬁgdrzgmgﬁ%r@%Zc&%?&%} lﬁ&t%ﬂtgw%ls%gpeerrﬁk?ﬂxﬁfand extracted with ethyl
é@&éﬁ'%;&ﬁuﬁiﬁ%ﬂmw@mm&@bwﬁme%% g%os)d
mmol) in tfi 25 met 0 X elhatiRidan “N-hydroxy-
ﬂ’f?BE;% 48 gﬁ%tﬁ%%%{é)&ﬁ% |de%j%e?%f%%%§%e ialttlzlrol ﬁ?eﬁj@i was used
ixspropdatethethefiuReoraniding (S5 Hesptsan e Whs c‘oo?ez&,

| it dishioremetiaR460nml), then washed with water (20 ml),
glrrlﬁce%%z ml) and then dried (MgS04) filtered and concentrated in vacua to

R RN SO SRS PR e e i ssaaaatoi ldhenos) pre -
N-[4-arﬁﬁﬁ9‘5§@ﬁﬂmmﬂ¥i§5mm§%§i%5{i£zﬁmgm{ —4-meth0x}7: 5- 1,2,4].0xadlazol-3-
ﬁlz_ E{_}?’oﬁg&%&%@( | thrﬁazléﬁgﬂffﬁﬁﬁﬂ& and N—[4-formylam1no-5—(2:~130propy1—-4—
methop ST ok P SR 2 ML e
gl salithtion carried out in this step follows the procedure reported by Kitamura eft a-l.
Chem. Pharm. Btﬂl. 49:268-277 (2001). Thus,toa suspension of 5-(2,4-diamino-pyr'1m1-'
din—S—ylaxy)—N—hydroxyA»isopropyl—Z-methoxy—benzamidine (0.350 g, 1.05 mmol) in .tr1~
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 (MgSOy4) fliered and concentrated in vacuo to pro-
vide a mixture of N- [2-amino~5-«(Z—isopropyl—él—methoxy—S«[1,2,4] oxadiazol—?:-—yl-phen—.
oxy)—pyrimidin—4—yl] formamide, N-[4-amino—S~(2-isopropy1—4—methaxy—5—['1,2,4]oxad1~
azol-3-yl-phenoxy) —pyrimidin—Z—y}]formamide and N-[4—formyiamin0~5—(2-1sopropylf4—
methoxy-5-[1,2,4] oxadiazol-3-yl-phenoxy) —pyrimidin—2~y1]—formamide as a yellow solid
(260 mg). This material was used directly without further purification.



(260 mg). This material was used directly without further purification. WO
2005/095359 PCT/EP2005/002020 - 119 Step 3:

woO asBAesmopyl-4-methoxy-5-[1,2,4]oxadiazol-3-yl-phenoxy)- p%m%?ébﬂ]%om

diamine A mixture of N-[2-amino-5-(2- ﬁ %propyl 4-methoxy-5-[1,2,4]
oxadiazol-3-y1-phenoxy)- pyrimidin-4- 5}]formamlde N-

S{;ggnmég &(3 g&wﬂél pxé ﬂmﬁ el 3%%] é%a&a@%@%&nﬁy)—pynmxdme& A=

N-[4-fétamik@emino-5-(2-isopropyl-4-meth adii ((b%ﬁh@)e )
c?,ag_.m| - ﬂ@gfy)&&pmm -3yl Tothoanadie now
H¥‘i£%\%10 m g Q >

) was heated at reflu 24 h,

- oxadiazol-3-
PW@BWQ@%EME@%T LAmIBO- he resPJuE Fg;%%ﬁ%e t?ylgg‘gﬁ] X Zth“
5 Wgﬁﬁhﬁl@mﬁ% | fostianideiand S B ooRTHAMBIORS 3kt ATAE yh- mf—(:m
S >he L-B-yil-aFbenaxyideyimédigeid0iFA
Fhea ke A ek & Gyadican 2l :

t s M+H o in vacuo.
b NidReatgEEdps far @;%Zé%%cx;gﬁ%jm% 5 %Oﬂ\/I(? a}l:aSco%%gn%Qted

quintet, 1H, |
ﬂg Hah b 04dp uﬁﬁed@p@asmmﬁtmw 6003566, rmeshanobipcdis qn;omethane)

s, 1H), 8,74 | |59 _3.vl-ph idine-
éasea*ﬁﬁfé- St %22 | °21‘%‘§‘3§?% 7. %op oy
10 Mr&mmm»as&dmﬁunma@tfmsmﬁ% g é amﬁ
is outlined in.Sche err QT7'5 Qg[@g@zﬁ),ﬁozﬂ
(€DEgbH é%ﬁ@ﬂh’né‘e@gtl j&ﬁﬂ"’ﬂ ?9‘9‘%&%@ et

@2@mﬁ’fGBL\EH)Aétﬁﬁ{eth&ymhyfbl‘ébé’té%ﬁﬂelﬂ}nf&aﬁéso}%)tl -dimethoxy
aniline (30.6 g, 0.2 moal), triethylamine (27.9 mL, 0.2 mot) in 5 600 mL

E‘%}Iﬂ P_.)@ cher gqggg Q{r@q@ugmmdﬁhvﬂrogm @iy badteppsmioriloxy)-
, 0.2 mo) was dropwise, and the reaction mixture was
stirred for 15 RYRIRASIRG- ien stirred for an additional two hours

during which time the reactlon mlxture Was allowed to g/% O‘BT The
15 @@&Wﬁsmﬁh@d@ﬂm YR %A:}h

é CIVI'LCE OU Step 2 OiOHO KzCO
AiCl 3

Ct

_Step4 o _ Step5 \©: ] _Step®
\CE l CH,) \C[ oM 0 _Ach

0
oH
O Step 7 Step 8
- 1. CHMgBr \ ~N
NK/ 2. HCONH, L_o
0

20
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by saturated aqueous sodium bicarbonate. The aqueous mixture was
partitioned with 10 EtOAc, and the organic phase was separated, dried
wo QWgR@dysfiltered, and evaporated under reduced pressure tB(GiFEY8HY2020
g of crude 2- Chloro-N-(2,4-dimethoxy-phenyl)- acetamide. MS (M+H) =
230. Step 2. 2-Chloro-N-(2-hydroxy-4-methoxy-phenyl)-acetamide
2-Chloro-N-(2,4-dimethoxy-phenyl)-acetamide (45.8 g, 0.2 mol) was
e chloride, and the reaction mixture
wéstirred at 0C undernitre ~Algmin um trichloride (78.9 g, 0.6 mol)
! in,y,@s, and the reaction mixture was
allowed to st for TRhouTs at RTNTheéNbaction mixture was concentrated
to 200 mL volume‘zqg@ reduced pressure, and then poured onto ice.
Solids were removed Dby filtration, and the liquid was taken up in EtOAc,
washed with brine, dried (MgS0O4), 20 filtered, and evaporated under
SQ&ﬁM@d\f)ressure to yield 39.67 g of 2-Chloro-N-(2-
hydroxy-4-methoxy-phenyl)-acetamide. MS (M+H) = 216. Step 3.
stépMetheshlore-De f4rdimeshoani-Bhsag)-acetamide _
A%%Mglrg 8;}1 j%:ﬁ}{%@ﬁ&ﬂ;—ﬁ@ﬁ&%@%{?@gm%ﬁﬂ%}aﬁﬂhﬁﬁ%@ agﬁnﬂsxh;gg 5;101) in
and powdered potassium carbon .6g, 0.2 "
5%@&0&6@}%@@%%?5?@%#@%@5 l}égfltt?% %‘Ur%%r_ nitr%&g%cfor_ (16
fighbhauts whbedead doopwise pndils cerstéan BERBY WS ﬁ‘éﬁf‘é’vgﬁ |3 minutes at
filtratiqn, and.the liqujd SQRGEIRY Hgduggehpiasstherdactoremixture
0328 ﬂ(}F %Pﬁ’g{ae‘?ﬁ%ﬁé%éﬁaﬁ%enzo %%%% ﬁ;gi_s e SM"'fQN_'ﬁépfollow od
waselldawedve wosy- I REH hﬂFﬁﬁ’éﬁ&b‘“[af,ﬂFt‘ﬂ&a’lﬁ by ggruom ot T T o8
s atRErihoRssoikdieszaninne ik e e
was stirred a under nitrogen, $ ri : rated
E@%&%@ﬂfb\?‘%ﬁ&&é’é’?ﬁ%@* ﬁ%?%%%ggge%%éggdosmgzbﬁzn 5 :
PioRaaver BRsinttogivf s thickf ey PIcHRs A LA e AR ey

was added drapwiss._Thgreaction mixture was stirred at 0C for 2.5
aﬁ%ﬁ%}%’eﬁ#@o@&eﬁdﬁ?\to 1400 ml, water. The resulting aqueous mixture

was extracted four times with 400 mlL EtOAc, and the cambined organic

Sempods 2rslanaste A RAYeT %%ﬁml%ﬂn%ﬁ%"#@g%ﬁn S04), fitered Band, o
CraeFatat 2ptidiredhory phessUrecsasminidd 28 P ¢ grol) was dissolved in 1050 m

%&%%ﬁ@ﬁé%‘}ﬁb@lﬁ%*)%'ﬁé'&é’?é&%ﬁ%ﬂﬁ%ﬁﬁ@v@a@gﬁréw +H)PE h8der nitrogen. Alumin-

am trichloride (78.9 g, 0.6 mol) was added in portions over 30 minutes, and the reaction

mixture was allowed to stir for 17 hours at RT. The reaction mixture was concentrated to
500 mL volume under reduced pressure, and then poured onto ice. Solids were removed
by filtration, and the liquid was taken up in EtOAc, washed with brine, dried (MgSOs),
filtered, and evaporated under reduced pressure to yield 39.67 g of 2-Chloro-N-(2-
hydroxy—é—methoxy—phenyl)-acetamide. MS (M+H) = 216.

Step 3. 7-Methoxy-4H-benzo[ 1,4]oxazin-3-one
2—C}ﬂor0-N—(2-hydroxy—-4—methoxyvphenyl)—acetamide (390.0 g, 0.18 mol) and powdered
potassium carbonate (27.6 g, 0.2 mol) were added to 1000 mL acetone, and the reaction
mixture was refluxed under nitrogen for eight hours. The reaction mixture was cooled,
solids were removed by filtration, and the liquid was concentrated under reduced pressure

to give 32.56 g of crude 7-Methoxy-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 mlL 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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Step 5. 7-Methoxy-4-methyl-3,4-dihydro-2H-benzo[1,4]oxazine
7-Methoxy-4-methyl-4H-benzo[1,4]oxazin-3-one (13.07 g, 0.68 mol) was
wo agidad®s400 mL dry THF, and the reaction mixture was refRIKEERAHEN02020

nitrogen. Borane-dimethyl 10 sulfide_(L,3.6 mL, 0.136 mol) was added
dropwise over one hour, and the reaction mixture was allowed to reflux

P s 1400 L
- . 0 . ey i t
ot THAERASEOBIR A B A A LR P Lo o1

edun

er reduced pressureLt give and
w&&ég‘a&éwﬁwasmmémm%é%& %ﬁ)ﬁg |

= 180. 15 Step 6. : i ied MeSO.), filtered,
the W&ﬁ >‘2§/§&Pﬁ%ﬁ§‘is were washed with water, then brine, drie (MgS0s

-3,4-dihydro-2H-benzo[1,4]oxazin-6-yl)-etha -4H-
anft M@ﬁmx;edunéﬂnymedm%%@Fﬂﬁéﬂ%ﬁ}g]gi]ﬁz?ﬁ%@%?g%%%ﬁﬂ 4
bemo%iqd&&%&{&%ﬂi@@mqﬁane was stirred at 0C under nitrogen.
u

inum trichloride ( 8.3 g, 0.625 mol) was added in portions, followed

by dropwise addition of . ide {4 78,mel). Th .
S‘ﬁ")é)éu é%%?gﬁxeﬁgg%%yé g!ﬂﬂdﬁi{‘b&ﬁ[—i@]@ mel). The reaction

hours. Al tri 20_chlori
sttt Er DA RS R AU R B O B CHRadded o 100

I&E%“%ﬁ%ﬁﬁ%ﬁ@@éaee&@ chintaricR-andfbaedninds hiooges dene Timethyl
aqueous mixture was extract ith methyle lofi e i ixt
sehiad(ddd Srbahith W@réﬁgﬁ\%é} ‘(’ﬁlvélé%% %i%%%%g%ﬁ?mﬂoﬁgém " ur;
vHRdanwrducadhie fstredhoieil TheaRagtisfn ypture was cooled an en quenche
L s t%‘éﬁ@)ﬂ!&&@a&bﬁ@mM&Wmﬁmémﬂmmpm the
> t‘%& g%% , ive 11.17 7-Methoxy-4-methyl-
1meﬁnm@myfﬂ%é?ﬁ%@i’-’ﬁﬁﬁk}ﬁ?éﬁgﬁﬁ‘f%en'zo[%,ﬁfoxazine

3L XM 4sEnednyladesaaiby drav2Hibent)1 4]oxazin-6-yl)-ethanone
(’i‘fo.4 g, 0.473 mol) was dissolved in' 25 mL dry THF and the reaction

mixture irred gt O dex_ini thoTagRasiin-Siyijnatea(@me
S B él\%@%ﬁbon ﬁg‘ﬂgégb%%% ‘riﬁﬁct)l) Wga[E }Mgded.dro(q\fli , aaéoi‘ﬂggml) <1 400 mL
TMhmxmﬂemhwhé:étﬁiM“@Bngh SreA e reactioh U was -
%ﬂ@?ﬂ&%@ﬁ%‘é@@s@éﬁi&i@Eth’@leleﬂxﬁ%fxgquedbﬂslmh?ﬁéhFﬂl‘ﬁ‘l"f‘de (838
chldride, followed by water. Th ue ' ftlehioride (4.9
e AP SR ot
ang @nwm&pmmammmmem@imq&ﬁ&f@fﬁé &) 5% hos™
AT a?k%?&‘é’a%?J&@ﬁ&l@&mﬁsﬁrﬁlwaﬁw@dtmamum‘eﬁona&ms. The
fitmfformate (12

4.92 g) and 10% Pallag nAGUVAIeE CAERARdoRs mixture
asBonars a2 PRIMIdE SRR E\ﬁa&ﬁgy&% f%éiigo'(: for tkﬁlregx, 4
DTS TRE-A8RRIGRNARORRIONES 50 POT RIS OSIREYpr Layers were drie
(MgSOy), filtered, and evaporated under reduced pressure to yield 10.48 g of 1-(7-

Methoxy—4-methyi-3,4—djhydro—ZH-benzo[1,4] oxazin-6-yl)-ethanone. (M-+H) = 222.

Step 7. 6—Isopropyl~’?-methoxy—é--methyl—?:,4—dihydr0-2H-benzo[1,4]0xazine
1—-(7-Methoxy~4~methy1—3,4—dihydr0-2H~benzo[1,4} oxazin-6-y1)-ethanone (10.48 g, 0.473
mol) was dissolved in 25 ml dry THF and the reaction mixture was stirred at 0°C under
pitrogen. Methyl magnesium bromide (22 mL of 3M solution in EtO, 0.15 mol) Was'
added dropwise, and the reaction mixture was stirred at 0°C for two hours. Tt.ie reaction
was quenched by dropwise addition of 50 mL 10% aqueous ammonium (fhlorlde, fO'HOWed
by water. The aqueous mixiure was extracted with BtOAc, and the combined orgamcf
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 2)

were added, and the reaction mixture was heated to 120°C for three hours. The reaction
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-122 mixture was cooled, solids were removed by filtration, and the filtrate
was diluted with water, and made neutral by addition of solid sodium
wobiggrbenade. The resulting aqueous solution was extracted WHTTEBIRMNG/002020

and the combined organic layers were dried (MgS0O4), filtered, and
evaporated under reduced pressure t"oly?iéfd 9.97 g of

m&g&%ﬁ?k’lﬂ& SRt RSOV ARy A e Al v e with
wiict6 50 priahy b darretingl Bldidiiny afsobir sedivvey biggsRanaier ThegE P RATRcoSs
sogl o rsian Ste% with EtOAﬁ, ?nd ‘fhg ﬁoréib'med organic layers were dried (MgSQ4),
-Isopropyl-7-methoxy-4-methyl-3,4-dihydro-2H- 1.4loxazi Al ethoxy-
filtgredoa @wma%teﬁkgaﬂfé&?ﬁ%a%ﬁ'ﬁﬁgfﬁ}%P{éd&e%gr?d%?%]ﬁ(?%? clion T
4-RRfEIMRSEAeIHIH -BafZo {13 Raraintibromide (12 mL of 1M solution

in methylene chloride, 0.012 mol) was added dropwise over 15 minutes,

and the repction mixure was SUNEH5BIteE AutiRgantich yliong)thprimidine-
St a(lgdt% ém%ﬁt%r‘éb\%las allowgg to wargw to OC. The reaction mixture was
then Bthrdi@é? 24 hours at RT. The reaction mixture was cooled to 0C,

64 mgmmmmwmmmmﬁmsmmpw@@@e%@ 0.01 mol)
MM e T Sl Re Al ides @ikd to -65°C.

AT SRS fewd oo o o
Biduaeibmesbute fonglehf 1Mdaefwion in methylene chloride, 0.012 mol] was adde
d?c))gwgé) B\F%DY% )ﬁﬁﬂ%ﬁ!&x'-&ﬂfﬂ@g@wﬁ%ﬂ Benzed i stirred for 5.5 hours, during which
oxazin-7-yloxy)-pyrimidine-2 4-diamine. (M+H).=2Q8§. . th
oSSR ARG MRy OO o B mixture way then
shEed fiamies2 RT. The reaction mixture was cooled to 0°C, and methanol was

Py ef o Sl TeaCct! ad ibaitheen water
S A i i

andanephylag: chloriddsenidhpiorganic phase was e(lerifgégf)? éﬁ%‘%ﬁ, and evaporated

%&Pf&&é&di yeQrHPpaRD i1l asi6rtybpeypply sl A A-dididre 2H-
TH) 31 3-170.1C.

. Mp = 167:3-170. le 60; -
A g T AR, (M) =208,

enoxy)-pyrimidine-2,4-diamine
[err] 25 5-(5-lodo-2-isopropyl-4-methoxy-phenoxy)-pyrimidine-2,4-diamine . . 3.
S0 i L Tromrsipy bk am ST 285 T 70 B AP 10wy ) pyrimidine
Pd(Ph3)2G|2,(80-mg) were taken up in 13 mL of degassed dioxane in a
55—%r6e—\I/Zoc$gp%ﬁf—sxlrjlzaetg{ratsil’f}iiﬁg%}]opiﬁrt?&g%ﬁ,% &kz%—%oxy)—pyrhnidine~2,4~di-
amine was converted, using the procedure of steps 4-6 of Example 49, to 5-(6-Isopropyl-4-
methyl-s,4-dihydro-2H—benzo[1,4}oxazim7~yloxy)—pyrimidine~2,4~diamine. (M+H) =
316. Mp = 167.3-170.1°C.

Example 60: 5-(5~Fura.n-»Z—yl—Z-isopropyl~4—methoxy—phenoxy)~pyrimidine—2,4-diamine

NH, o NH,
O\(l\\“N [, ‘\N
I o Py
0 NT NH, U'B(Omz : N7 N
| P

5—(5-Iod0u2-isopropyl-é-—meﬂxoxy—phcnoxy)—pyrimidine—fl,é-diamine (400 mg, 1 mmol),
furan 2-boronic acid (285 mg, 1.5 mmol) and PA(Phs)2Cl; (50 mg) were taken up in 13 mL

of degassed dioxane in a screw cap pressure flask. Sodium bicarbonate (2 mL of 2M



WO 2005/095359 PCT/EP2005/002020 -123 aqueous solution) was
added, and the reaction mixture was heated to 105C for 40 hours. Th

e
woraaslivmmaixture was cooled and partitioned between water RS &hRfos/002020

10

15

acetate. The organic phase was sepayated, dried (MgSO4), filtered, and
evaporated under reduced pres- sure. The residue was purified by flash

chromatoata 32440423 inimethivane waehlerndé witd1% for 40 hours.
aq&ﬁﬂﬁ%ﬁ?g 1?@" Xra(sa o {&Mﬁ%a

droxide) to yield 53 mg of 5;(5-Furan-2-yl-2-i lz4eate. Th
e SR A PR The
01_2% i@ ha@zﬁﬁgl%%ﬁaﬁid, dried (Miﬁ;(}é}, filtered, and evap;rate R;;; er re -
-(5-Furan-2-yl-2-isopropylk-4-methexy- oisiBva- fadineethylene
sr{@f]'%hestqﬁdB@ﬂﬁé&d%ﬁgg}ym%%‘&%ﬁ%ﬁgﬁgq -pyﬁr):g%i_ce gw&e_Z 4-%@1%330@1,}4_4,
o mmbﬁfggg;ﬁh mﬁéi&\)i ﬁ&hﬁérﬁ%%g \?gga&S’C
In | 1 - AC ' L b3 - r re .
ﬂf&?&?g%%gtﬁe%%g] 155C for 40 hours. The reac- tion mixture was
cooled and partitioned hetween water,e 8 aigadne-2,4-diamine
Fpnmadafds sepidr fgﬁf‘%ﬁ %‘Nﬁﬁ%‘&ﬁ ,laéllt%lrgeﬁdl,xanﬁ eva;;t}cirj;?ed under

reduced pressure. The residue was purified by flash chromatography (3%

to OH in methylene chloride 15 with 1% ammdnium hydgbiide) to
yield Furan-2-yl-2-isopropyl-4-meth- O S
oxy _pyrimgidine-2,4-diamireMEH) = 3 =1 p.l-/iEe,.sc.
Ex# S —

lem _ N NH
3 r( - nﬂganesulfonﬁ(gperazm- -yl)-4-methoxy- phenox¥]
{pyrintidine-2,4-diamine [err] WO 2005/095359 PC

2005/002020 -124
5
[err] SCHEME W Step 1.

1-[4-(4-Benzyl-piperazin-1-y|)-2-hydroxy-5-methox§/"!awenyl]-ethanone To

a solution of 1_-(2-Benzy|oxy-4-f|uoro-5-methc.)xy-p_henyl)_-qtha_none 4.25 gi.{) mmol),
B ymanide o
Wmm@w&%@a%ﬂgﬁ’rﬁﬁ@;gﬁé&%fg%?’gﬁ%{g for 16 hoﬁfp%hg e
[SARIQRBIEKE Wasaed ﬁgqﬁfum%mﬁ#ﬁ%t@‘gﬁ%}gﬁ hours. The 1:eac
tion mixture was cooled and partitioned between water and ethy! acetate. The organic h
phase was separated, dried (MgSO,), filtered, and evaporated under reduced pressurf:. The
residue was purified by flash chromatography (3% to 5% MeOH in mfatllylene chloride
with 1% ammonium hydroxide} to yield 61 mg of 5-(5~Furan—2—yi~2nisopropyl—4-meth—

oxy—phenoxy)-pyrimidjne—z,é-diamine. (M+H) =356. Mp = 199.1-203.3°C.

Example 62: S*[2——Isopropy1-5-(4—methanesulfcnyl«piperazin—1~y1)»4-methoxy—
phenoxy]} -pyrimidine-2,4-diamine

o HO HO
OH
© OB CBn
Tt
OB step1 Step 2 Step 3
I\ 9 cmgar ¢ T H,, PAC ? 1!
? H  juen N j [ j

] N

NBn H

NEBn
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tracted with EtOAc. The combined organic layers were washed with brine,
dried (MgSO04), filtered, and evaporated under reduced pressure. The

wo messkingsesidue was purified by 10 flash chromatography orP§iREEPg|5/002020

(hexanes: ethyl acetate 8.5:1.5) to yield 445 g (73%) of
1-[4-(4-Benzyl-piperazin-1-yl)-2-hydroxy-5-methoxy-phenyll-ethanone as a
solid. Mp = 90-92C. Step 2.

NH,
2-[2-Benzyloxy

1s{d-§4-Benzykgiperazintlieyly-2-hydrexy-8tmethexygphenyl]-eth | \)N\
T64.20s8, 11. mol)mwss,dissol n 100 mtdry*THF, ang N NH,

resulting $BIUTK @C 3¥nd stirred underitrogeh. yl

magnesiu E’mde (5.6 mL, 1.9@' ol) was added dropwise}{ and the

reaction mixturewas stirred for 30 rsl tes at OC. The reaction nifxture

was stirred fotan additional 12 hour a1 RT, then poured into ice-Rigter

and extracted with EtOAc. The combjpned organic layers were washed

with saturated aqueous 20 ammonium chloride, dried (MgSO4), filtered,

and evaporated under reduced pressure. The resulting residue was
Sﬁh}ﬁi@@ flash chromatography on silica gel (hexanes: ethyl acetate 8:2)

to yield 4.73 g (94%) of 2-[2-Benzyloxy-4-(4-benzyl-piperagin- -]ylgﬂ%mone
srasthaj4otieBelaytapnerazil-ds )sdifer dunse FanSRE SRR s
-(1- - . Al i 5g, 15.

. 305 sl sl s
IIZHEQ%M%%XVMR@-’%‘?‘%‘F%iﬁmlTR}B%g%%?lgoky%?{en /1]-propan-2-o
(2t hsked EE80 4 ihdPH/ Tie. PRGIan EIBHIE0AR: ErRgER '-‘33'
at 50 psi gt RT for 12 hours, ng (68 | '  Birradithteovater, and ex-
e Pél%%é‘%‘ﬁ‘c?'trrwlé}‘ﬁﬁ%fé‘\?v%s WO %38%33?%%’3‘%‘3‘5 2 2003/092038ea (50
raoECenterieed Therouhioed BreauinlrysT BRI ALY b e friee (HEteh
BT RUsE bedonaos b MhemnLiyprmdor Sepw e

-Isopropyl-4-methoxy-5:pipergzin-1-yl-p) r osad (73%) o
ﬁ_nqnqiyamsrﬁ?&w:aﬂgﬁy_a?m%%’y%%@Fé??%ﬁ%r% o (0.5 gs,Cg g 4 1\)4 _
LRy idshesoimethdne Inuorjbgert b PRAYARIAAROR 52 sou MP =
mL..93.86 mmol) followed by triethyl silane (3.0 mL, 18.8 mmol). The
?Qég&l mixture was stirred for 18 hours at RT, and then was evaporated

o ér PR AR S HEE S BT Earba e propan-2-o
1~[4—(4-Benzy1—piperazin~1-yl)-Z-hydroxy—s-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 agueous
ammonium chloride, dried (MgSOa4), 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—benzy1-piperazin-1—yl)-S—
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~[B—Benzyloxy~4—(4-benzy1—piperazin—1—yl)-»S*methoxympheny}]-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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The organic layer was separated, washed with water, dried (MgS04),
filtered, and 10 evaporated under reduced pressure to afford 0.47 g (99%)
woPidslgeprapyl-4-methoxy-5- piperazin-1- yI phenol as an oil. SEPEL2005/602020

2-1sopropyl-5-(4-methanesulfonyl- plpexg -1-yl)-4-methoxy-phenol To a

stirring solution of 2-Isopropyl-4-metho -piperazin-1-yl-phenol ( 0.47 g,
1.88 mmol) in dic

CORSETETHETE éggl Oroc{'%%t%&f% & ﬁ‘eﬂ&’ﬁgr@%@m WA3REaeE - 1-methyl-ethyl)-

wed by methanesulfonyl
4@@&%&:}?@515@@21[189%9@0#% reaction mix ture was stirred at OC for

five minutes, and then allowed to warm to RT. The reaction mixture was

titionegh %Wrﬁ&hmmetbmlﬁnﬂwmndnd the organic layer

S sep ated wash ter, dri il iperazin-1-yl-
TéV%ﬁBF&?guEEWSEFI?éI uce & dl%% e%%%g vga?éﬁﬁjézg%? IE)f (;%IZ% A (7Y2 mL,
pﬁemam@@ﬂmmmeéié@m@?f&&ﬂé%’ﬁti%“ﬂ de

% %ﬁ%&%?ﬂﬁ%@%ﬁti??ﬁ?&ﬂ@m PS(RZD; 18/8) rdniobithThy-phaetiohasiahure was
Szm%bf@bxlﬁél‘mfﬁ?ét%gn@&;FFB%W&Fp%’F&z". ‘Td nder reduced Sressure The residue

-4-methoxy-phenox
vy @R&ﬁeﬂﬁ&&ﬁﬂmﬁhc}ﬂommethane and saturated aqueous potassium carbonate

Sopro 4 methan | HAiRagtesnphenetsdasnd
itsﬁ% R DR s*?é’é‘?‘}*é%‘?gi o e

&@dsaipxbpytia Gﬁdl’ﬁ@ﬁﬁﬁ%&ﬁ! ord 0.47 g (99&;”]8‘5 Afsdpropyl 4-methoxy-5-

SLAZN- 1y pfemsthosy tihenoxy]- pyrlmldlne -2,4-diamine. (M+H) = 437.
%I% 115- 11 C. Example 63:

R o mfb%ys%i%";%e§§§§%§§§gb§§§§ﬁ§a%§m£@i .
‘Btep stiriisg ﬂmmﬁﬂ rggﬂﬁnm o i
ogap q dsfmmmﬁgm@mmmmgwam Iﬁg;bzfn:;m&zoﬁ ml, 1.89

i)
Was added with stirring, This d for 1eminiites. PRErdheRon mix-
msomiidR e sehY e “&0 é S@?r#r%ofgglssolvgz in 50.ml
i

mewm@mt@emS ﬁmmﬁaum&wmm cer e ioURds, ARe reaction

C' tate fOf ? E?ng&%éﬂ'ﬂﬁiﬁ%rJ@&Weﬂmauﬁed@Mc layer was

¥ S WAF tirring was contin I% der reduced pres-

separated washed with water, dried (MgSOy), filtered, and evaporated under reduced p
cure. The residue was purified via flash chromatography (hexanes:EtOAc 3:2) to afford 0.1

g (16%) of 2-Isopropyl-5-(4 4-methanesulfonyl-piperazin-1-yl)-4-methoxy- -phenol as an oil.

Step 6. 5-[2 ~Isopropy1—5—(4—methanesulfonyl—piperazin—l-yl)-é—methoxy-phen{)xy]-
pyrimidine-2,4-diamine

2-Isopropyl-5- (4-methanesulfonyl-piperazin-1-y1)- -4-methoxy-phenol was converted,

using the procedure of steps 4-6 of Example 49, to 5-[2-Isopropyl-5-(4- -methanesulfonyl-

piperazin-1-yl)-4- -methoxy-phenoxy]-pyrimidine-2 2, 4-diamine. (M-+H) =437. Mp = 115-

117°C.

Example 63: 5-(4-Ethyl-7-methyl-benzo [b]thiophen»S—yloxy)~pyrimidine-2,4~diamine

The synthetic procedure used in this Example is outlined in Scheme X

Step 2 =
/\)OL Step 1 /\/“\N’O\ . S@\ﬂ/\/
—e
Cl /N\ ~ ! =
© o)
SQ‘Br
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for 2.0 hours, and the reaction was diluted with water, extracted with
methylene chloride twice. The methylene chloride layers were combined

woaesweshed with 1 N HCI twice and once with brine. Diethyl BG¢REF20G/002020

mL) was added to facilitate emulsion separation, and the organic layer
was separated and washed with saturaféd bicarbonate solution, brine, and
15 dried over magnesium sulfate. The solutjon was filtered and the solvent
removed in vaCLg) to give NsjMethoxy-N- ethyl-butyraité as an oil (22.1
#eBY0%). W}a’noph butan-1 romaripphene (11 g, 67
ngol) dis BIVEd i hexane$MaEd ml) Wadcoble@to -26¢7in
acetone/water‘:bath and n-BH"t28 ml; $1 mmol, 2.5 n solution in
hexanes)was added 20 slowly, over 10 min, then stirred 10 min at -20C.
THE was added (10 ml) over 5 min with rapid stirring. P ecipitate formed
out 2/3 of addition.-After adding all of the THF theq n
0 e @ as dded and

PCT/ P2005/002020 -127 71 mmol) dlssolved in 20 ml hexanes was
added via cannula over 5 minutes, and the reaction mixture was stirred at
0C for 1.5 hours. The reaction mixture was quenehed wiily, water, then 1
N HCI (75 ml) xtracted twice with ether, washed 1d\| G, brine, and

' S| i r reduced
0il, 5 Whlc.tuwassechmm §0g phed flchthe
Réﬁ?@r’ﬁ%!toérap y (5% E OAc/hexanes) to give 6.7 g, 64% of

1-Thiophen-3-yl-but ne as an oil. Step 3.

2-Bromo-1-thiophen -butan-1-one 1-Thiophen-3-yl-butan-1-one (6.7 g.
43 mmol) in 210 mL diethyl ether was cooled to OC, and 0.6 ml glacial
acetic acid was added dropwise, followed by bromine (2.26 ml, 46 mmol)
SUHESfENse. The reaction mixture was allowed to warm to RT over hours.
The reaction mix ture was washed the with water, 1 N sodium thiosulfate,

fEpe: Wﬁgﬂwfﬁmlmamaﬁﬁkﬂm sulfate. Solvent was removed
%undeé:&;fﬁduce ressS coal %8 Jg:t éB %ﬁ%@%@éﬁﬁ?ﬂi@%ﬁﬂh@%ﬁﬁ%dﬂmﬁe

glve romo-1- -thiophen-3-yl-butan-1-
%M@Qmmlh(ﬂ%&e;ﬂdegmmﬁjn@ﬁxg‘%fﬂmﬁ Wagi§ ]a %r%.() minutes, and

then a solution of butyryl chloride (19.5 ml, 20g, 188 mmol) dissolved in 50 ml methylene
chloride was added via addition funnel over 30 minutes. A precipitate formed after 5
minutes. This suspension was stirred and allowed to warm to RT. Stirring was continued
for 2.0 hours, and the reaction was diluted with water, extracted with methylene chloride
twice. The methylene chloride layers were combined and washed with 1 N HCI twice and
once with brine. Diethyl ether (100 mL) was added to facilitate emulsion separation, and
the organic layer was separated and washed with saturated bicarbonate solution, brine, and
dried over magnesium sulfate. The solution was filtered and the solvent removed in vacuo

to give N-Methoxy-N-methyl-butyramide as an oil (22.1 g, 89%).

Step 2. 1-Thiophen-3-yl-butan-1-one

3-Bromothiophene {11 g, 67 mmol) dissolved in hexanes (110 ml) was cooled to -20°Cin
acetonefwater bath, and n-Buli (28 ml, 71 mmol, 2.5 n solution in hexanes)was added
slowly, over 10 mmin, 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 (9.29 g,
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EtMgBr (6.69 ml, 13 mmol, 2 M in ethyl ether) in benzene (10 ml) was
cooled to OC, and tBuOH (1.28 ml, 13 mmol) was slowly added. The

WOreESioR3sixture was stirred at 0C for 5 minutes, then acetorié-EBB{f>/p02020

mmol) was added, followed by a SOM'CEI f 2-Bromo-1-
thiophen-3-yl-butan-1-one (1.3 g, 6 mm f.n 3 ml benzene via cannula.

TR e dﬂ&%rﬁmm%m m@ﬂﬁmawvm rmtelomeHE5 e
e he reaction mix- ture ,was 2 hours 4 with
reftiione AOTEN VB BISd A0 &Pt RN BEF RS RAEe Tt e{'nu%(:he wi

extracted three

wilBE St dietug) memwmmmamemwméwéﬂ% byipe,and dried
e de(BVoil,
Oﬁh?%\ég?é?g}aﬁs \§ AR y&%@é@%ﬁ%’%@éﬁ&fb@ﬁi@iﬁﬁ@ﬁh@ i

o glve 47 mg of

Biowas HioopktograpHEbins st SHENTHORGRI S HEIRNRPEISHS §ive 67 &

5 ip LheptangRst1dipnes44%ilStep 5.
6 {y ?r;ﬁne%-r%{yl benzo[b]lthlophen -5-ol

5- Th|o hen-3- yI e-2 4 one (41Q,mg, 2 mmol) was dissolved inin
Stepri e}?\%ﬂ@“ 3 o?ue ggu%’“ll

nic add monohyd .
lﬂ'lfﬁﬂibwét&adﬂi@dltmdm&aﬁgwﬁ% mmolidg bR @ﬂu@ﬁ% caoled to 0°C,
Syl 'é%%ﬁ’amﬁaﬁﬂé%ﬁ}a flapavashepwit M bqtbmauumm 26 ml, 46 mmol)

Hicarbonate, water, brine, and drie over 19, RetouaRedaction mix-
dua@meesiﬁlﬁ@wﬁﬁwwﬁ %Wﬁ ']?ﬁ‘ lgé’?’ 98 %, as a
W%M@sﬁwm@ with water, 1 N sodium thlosulfate, bune, and then dried over mag-

(4- Ethyl 7 I benz egporeusilee t il which was
QFEW| hyP en%a‘t%%%}wa%é&% 0 glve an o

hen-5-ol (438 mg, sol E -1-
dhrk@ﬂﬁﬂdgmﬂ;eddé%gt%éft FrRrEaL I %b‘é&%ééo%‘dé’% “v’egl butan
%lfé%g giimmol) was added WO 2005/095359

005/002020 -128 and the reaction mixture was stirred 30
minutes at QC. Bro etqnitril 3 mmol) was added, and the
e o RRENNES L LD Tt

t t OC, th Il
Rigbe (@a2tioh m&acmama'?%f%ﬁweatb&fﬁ%% Bt 10 0°C, and

gﬁ‘@@ C@?&%ﬂ" %%hﬁi’nm'}hvx%a,lambrsaaeanﬂm@mmgmymmed at 0°C for 5
ate. Solvent wasr mov d S5inv, cuo £2-B 1-
mmgm%pp@ac&@ Db &8&3 cﬂﬂe«? ﬁoiﬁmﬂ a solut1on o romo-

exanes) to give 22 mg

(&u'éﬁhéﬂ metbukienzof](hidphe mﬁzylm)%a@bhﬁnﬁ% ¥ GHai, aso%}he reaction

Step for 1 hour, and acetone (250 ul) was added. The reaction mix-
ﬂxﬁged%e%y e egl?ﬁ( Sthyl-7or

ethyl-7-methyl-benzo[b]thiophen-5-v b 1N HCI
(npionitiet:d BHGR MRS i AHNEE rf&’e‘fﬁ@?“f’%‘éﬁ?ﬁgg% n@ 4 25 i
thi%pxlﬁw Saylxy) trepiemitkileith diethyl ether, washed brine, an ried 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 monchydrate (408 mg; 2 miunol) 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-Ethy1—7~methy1~benzo[b]thiophen-5—yloxy)*acet0nitrile
4-Fthyl-7-methyl-benzo [b]thiophen-5-ol (438 mg, 2 mmol) was dissolved in 10 ml DME,

and the reaction mixture was cooled to 0°C. Sodium hydride (66 mg, 3 mmol) was added
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3

U

10 (422 mg, 2 mmol) was dissolved in 2.5 ml tert-ButoxyBis
(dimethylamino) methane, and the reaction mixture was heated to 100C

WORMNS/58F The reaction was cooled to RT and the volume refub&diihgap2020

1 mm vacuum while heating at 60C. Thegesidue was then placed on a

high vacuum pump for 1 hour to give 3,3-Bis-dimethylamino-2-(4-ethyl-7-
SRaiYhenss lliiorhen-BriviedBpprimioaitil 6°69 Brognes-ewrisran(@ 0 1l 3

15 Step 8. : : : inutes at 0°C, then allowed to
“@@ﬁl‘:‘fﬁi‘/ﬁ%ﬁ?@ﬁ%‘?—%@ﬂ%ﬁ% ALe)S euﬁf:S‘yy%%} fgéph%rﬁg%ﬁ?;ac%onigile. i ethyl
wardaRisRImEtivyterntivn 244 autiyitedaben - bers g1 with water, diuted With €54y
, : 5 422
inEpera@Thdie ﬁé%ﬁﬁ%%%’?géﬁ&gf& Orﬁ%gﬁ)agﬁt‘ Sodium _#(%;{o%dee e
oS elutiany (1. 83ethlyiSbamalb i apbiar Solotiv-avattiaitonssaralbdl in 1

ml 20 Ethanol. The guanidine solution was added to the reaction mixture

i3 ?igﬁgﬂ)'&B%Qﬁmﬂﬁﬂﬁﬂ@ﬂzn@ﬁ%?lm&@ﬂﬁ}qeﬁe@zﬁmmiepﬁdm&lﬂpmﬂ
cdoled. Sofve_npwas removed in vacuo, and the residue was,
chromH@BMBFfé]& (5% MeOH/methylene chloride/1% NH4OH) to give = |
BEBR AR RIRMTODe byt zaibftiyiehtem B bigspiterimanigplionitie
acrylonitrile, 61%. Also present is (dimethvlami thane, and
L T S e
BereSttprOmixture was heated to 100°C for 1 hour. The reaction was cooled { an
%%%a%&ﬁ%ﬁaae&ﬁlgﬁmfaqzﬁmyﬁ'galrg;}fm@xzeaa@]ﬂwmi Bhacrsidnities then
mg, 1 _mmol), guanidine m Mol) ar 10-2-(4-ethyl-7-
phesgrbanie g & RTBIR fer B, kv %ﬁ%ﬁ?@%@%m&me i
glimppbeers biehiephionrsihoin) Sropiimistite 5 el Yoras #RATs.
Premixed guanidine HC1 (411 mg, 4 mmol) and sodium methoxide (880 .

& 4E{.ﬂ@?4%%%%&%%%%&&thfﬁiﬂb‘rﬂ\#phaddaﬂiwia-acrylonitrﬂe
e, and the react t ted to reflux for 2 The. sionitri
e S st i
Ei6A6gVeashes wild brlimelididicg.cemu yires snlnabsnluts ethapelwere heated at
i (0 I - C d sodium
Yﬁﬁggq‘}g;_ggw%é 19,0, gNS 2HLIN S AAELIV Tormsy 1Bt and sodio

yloxy)-pyrimidine-2,4-diamine as a white solid (7%18@ Mass.

Seeincidbisalwor00E 005 350T7e T maelan robioon 3 gpok) st Mixed in 1 ml
Wik Repusalizalinuehotion Wi 4 0 ehlbictdcaioneiDtrnidaspppifc, and the
e ooy Poufog O M £ RORAI L SRl 8BS PRGRoved in
vacuo, and t’he residue was, chromatographed (5% MeOH/methylene chloride/1%
NH,OH) to give 368 mg 2-(4-Ethyl-7-methyl-benzo [blthiophen-5-yloxy)-3-phenylamino-
acrylonitrile, 61%. Also present was 50 mg of 5-(4-Ethyl-7-methyl-benzo[b]thiophen-5-
yloxy)-pyrimidine-2,4-diamine; 9%.

Step 9

2—(i»Ethyl—?-methyl—benzo[b]thiophen-5~yloxy)—3-phenylaminonacrylonitrﬂe (360 mg, 1
mmol), guanidine HCI {411 mg, 4 mmol) and sodium methoxide (880 ul, 4 mmol, 49 M
solution 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 BtOH was added via pipette, and the
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-
sum sulfate. Solvent was removed in vacuo to give 241 mg of 5-(4-Ethyl-7-methyl-benzo-
[b]thjephenvs-yloxy)-pyrimidine—2,4-dia.mine as a white solid {74%). Mass Spec M+H =



M.P. > 300C. Example 64:
5-(1,3-Dimethyl-6-trifluoromethyl-1H-indol-5-yloxy)-pyrimidine-2,4- 5
wOdienRis3Fhe synthetic procedure used in this Example is outhiSdERR005/002020
Scheme Y. [err] 10 SCHEME Y Step 1- 129 -
4-Methoxy-3-trifluoromethyl-phenylamine

39 Inieioxy Uhitio Beermuidiatinpftiehzepe{ 10y pasdmnttywateOH and HCl/di-

%@F%@&&@Q? RAr3lYSPaHY Sl L
N&é 10wt % Pd/C Tfi%;ﬁtlon m%re%ﬁeﬁ%ﬁouﬁ%e? e, Z#] >0L,
filtr é}[ S evaporated in vaccuo to give 8.6 g 15
4-Methoxy-3-trifluoromethyl-phenylamine, 99%, as a solid. Step 2.
Exappdediir-3-Pn ety Dénndthudroradivproncfgdid B-altl heyliogdipyeimitline-2,4-
5 ester 4-Methggyesaitifluoromethyl-phenylamine (5g, 26 mmol) in 12 mL
water was cooled to -5C (Ice/Methanol bath). Conc. HCI was added

Tg %’é%efé ffg)ﬁﬁgd 15 ?ﬁ%ﬁggrgﬁﬁfég%ﬁgﬁiﬁgﬂﬁnﬂgolutlon of

NaNO2 (2.0 g, 29 mmol) dissolved in 3 ml water was added dropwise
§Minutes, andyihe reactiongpixture was tifled 2or 30 min. Sodiam,

aceta g, 22 nFﬂ}gla—E/as then] addgd and 8tirring was continued.4
_5C.separate Iésk ethyl a acetoacethte 54,29 mmol

abSolute ethanol was 5 gtirregiand KOH (1.6 g, 29 mmol) d's 7ed

and the reaction mixture was stirred at OC for 3.5 hours, ther store] at
-10C) for 16 hours. The reaction mixture was warmed to RT and extracted
with ethyl acetate, washed with brine, and dried over magnesiunggulfate.

Solvent was rewmyed under 10 reducééipressure to leave a liqui res(édue.

In . a separate flask miEIQH and mloace ch%orlde wer
K] c]é%ath-t.ée.a—he @n 70C. uid resj
added via gipetEover 15 minutes acetyl chlorlde solu n. his

reaction mixie was heated to reNux(for 2.5 hours, cooled, evapusrated
under regduged pressure. The residue Wwas purified by column
chromatography (10% ethyl acetate/hexane) to give

CF,

CF,  NH,
Step 6 OH Step 7 O A N
— — [
—~N —— N™ "NH

10 SCHEMEY

Step 1. 4-Methoxy-3-trifluoromethyl-phenylamine
1-Methoxy-4-nitro-2-trifluoromethyl-benzene (10g, 45 mmol) was hydrogenated in a
Paar apparatus with shaking at 50 psi for 4 hours, with 1 g 10 wt % Pd/C. The reaction
mixture was filtered through celite, and the filtrate was evaporated in vaccuo to give 8.6 g

15  4-Methoxy-3-trifluoromethyl-phenylamine, 99%, as a solid.

Step 2. 5-Methoxy-3-methyl-6-triftuoromethyi- 1H-indole-2-carboxylic acid ethyl ester
4-Methoxy-3-trifluoromethyl-phenylamine (5¢g, 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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15 3.0 g 5-Methoxy-3-methyl-6-trifluoromethyl-1H-indole-2-carboxylic acid
ethyl ester, 38% as a white solid. And triturated with diethyl ether to give

WO RdvRIERSY-3-methyl-6-tri- fluoromethyl-1H-indole-2-carboxyIRCICRP &4H§/[02020

ester (1.0g) as a white solid, and 5-Met{xy _

oxy-3-methyl-4-trifluoromethyl-1H-indole-2-carboxylic acid ethyl ester
tfeSvesoytirsed Whifre soliokt@0 StepiBion of NaNO, (2.0 g, 29 mmol) dissolved in 3 ml

- -6-11] l-1H-indole-2-carboxylic acid. .. .

SO e U i TN 8 Fe SR I S50 sy For 30 min.
Sediumy 8%6tateld S8mdmmed esshrarided andbkving wahanotizmlat -5°C. Ina
Sﬁﬁﬂ_‘t:ﬁ@ ﬂwmﬁl(ﬁlﬂ}[@aaﬁdmﬁﬁ%i?f 58| ﬂgﬁfﬁﬁiﬁlﬂ%ﬁ%@ﬁ@ _ag%}ﬂl{%&lll .:aﬁoi was

mixture eflux for 2.5 hours, then cooled, acidified slow .
S RIS T 3 B L e e et SR bbb i
(—&@hrﬂglfa"féﬁ#WE diaprashstisalitivisrinbledripd dde tonhg negition stilfatee, rinsing in
wilkessdll moganaenRipdan Tt Fape pIRasYi e ¥%.§-ﬁoqng§‘té{g% stored at

Sjg% y-3-methyl-6-tri- fluoromethyl- IH-indole-2-carboxylic aci

N RSt LR BHSTHERAS T RIPRRSor Baalapreeied with ethyl

adathtef hmileﬁ-wnhl‘lbdhiﬁ},wﬂd@h@m@?él é@ﬁ@ﬁiﬁl&lﬂ%&ﬁ@&gl‘}éﬁi %ﬂgdﬁn%)ved under
ingline was copper powder , the

T i T S e g B ez

aGely) dhderisieaeereanizehevidhctiohingixaricehathe e didaed twr@°Chahe liquid

re@@ﬁéi%d’ﬂli@'é@viﬂ%?p%ﬁ@ |§§Er@@ﬁ?§1ﬁ‘£@t§_@@&em l&[ﬁgrlﬂgosgﬁxﬁgr? Phis reaction
I.—IC{‘I, and eﬁéracé]ed %/fy#h tOAc. The combined organic layers were _ _
TRASRARRSBIHE RS W rhagresaniedu pitponisrbanderreduced pressure.

Thoneddoaved pndéedbguobaw ChPORRIORRRHY PO RER00E/00207% ane) to give
| ) o] Sl hramatagraphed (10% ErQAc/Hexanes

e o S b L e 28
asz yofhide stbig s ADdEthEtgdvithidietin cthamihocgisin Bthethpiindotacthyl-6-tri-
fleototiontyl-Gleideys 3capshivii uarematy (L bindAS AR08, 4nd 5-Meth-
o 99@%%7-’1.‘.'&? D{I}/Iclf V}@%ﬁgﬂ?gﬁso O% angd sodjum hydride (104 mgg,o4 .

himal Gh%h bowdan Wl ldbtnfRle RserRRic R Ryl d i9%) as a white
softfhutes at OC, and then iodomethane (270 |, 4 mmol) was added. The

reaction mixture was stirred for 1 hour and allowed to warm to RT. The

StepatDMEDEe W HEs SPRRsH iRy enshacby addiiomal A0k
5—M:alél%l)ty—3—methy1-6~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 HC], and extracted with BtOAc. The combined organic layers were

washed with brine, dried over magnesium sulfate, filtered, and concentrated under reduced
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diluted with water, and extracted with EtOAc. The combined organic
layers were washed 10 with water, brine, dried over magnesium sulfate,

wdiRers9a@at concentrated under reduced pressure to give ~ PCI/EP2005/002020

5-Methoxy-1,3-dimethyl-6-trifluoromethyl:3H-indole (725 mg, 75%) as a
solid. Step 6 5-Methoxy-l,3-dimethyl-6-trifluoromethyl-1H-indole (725 mg,
Pie@mg!)ﬁg@mm&ﬁﬂmﬂggf@ﬁ@ D1oss BevlediiexdGesanslgBBi3Methoxy-3-
149 mlofalN solutg&gg n{;\%g)(ée#e ch r(;}ii)?lvxéassoflc?wly added via
WM&@T?%‘%&WY HRARES R BE T mtteS At zero degrees,
then allowed to warm to RT with stirring for one hour. The reaction mixture
Seeqssqiehtisoksiduiydivntimg-mirifnaemsthihBEnRdas was acidified to
A i§ﬁé‘4@‘531\4¥dil&§n-%H@ﬁiﬁ%%%iﬂg&@gwlﬁﬁﬁldﬂpﬁig@lammﬁmg, 4 mmol) in 7 ml
combined organic layers were wa th water, brine
MBS GRS SIRRADTE NS IR Soeb e e added.
The resitloe m&&ﬁi‘vwﬁsa:lﬂgﬁdpﬁeuhi(m ROSCG aahendp togicdass gl 4
75%) 1,3-Dj -1ri I =1H- = i arm to
) R o e DR A e R TEout and allowed 10w

was converted tq,. ,
11 Thomactings Giktupe was then cooled to 0°C, quenchecgtgy addition of 1 N NH.CL,

é&%@%%éfm@e?w&@@awﬂmmﬁxerzmimﬁem Ryghscpapesdeare washed
of steps 6-9 of Example 62 (70 mg). The. cor ' i

AR Yo RS A SRR I o S R SRt reduced
ﬁﬁ@@:EKﬁgﬂtdeiﬁﬂtthoxy—1,3-dirnethy1n6—triﬂuoromethyl-1H~indole (725 mg, 75%) as a
6-1(‘ ,4-Diamino-pyrimidin-5-yloxy)-5-isopropyl-3-methyl-1H-indole-2-

Ehtboxylic acid 30 The synthetic procedure used in this Example is

outlined in Scheme Z. WO 2005/095359 PCT/EP2005/002020 -132

$632%) SCHEME Z Step 1. N-(4-Acetyl-3-methoxy-phenyl)-acetamide 5
AliB-Meshoxy-dheriybsatafidm ey Eoindeloly 25 metmemel) in methylene

oride was gooled 0 ,0¢€, ageivh ig® AP 4F i, R G8LRB thwashyl
§ ley 5&%%3,?0 8%%%){) gumiﬁum 02%853?35.7_9 268 mmol}_ iglsgnallyene
phldiode) ovasrsiaviinddert via AT ik EraRon mixture was sired L minutes at

zero degrees, then allowed to warm to RT with stirring for one hour. The reaction mixture
was quenched slowly with 75 mL1 N NaOH. The mixture was acidified to pH ca 5 with 1
N HC], extracted with methylene chloride, and the combined organic layers were washed
with water, brine, and dried over magnesium sulfate. Solvent was removed under reduced
pressure, and the residue was chromatographed (20% EtOAc/Hexanes) to give 235 mg
(75%) 1,3-Dimethyl-6-trifluoromethyl- 1H-indol-5-ol.

Step 7

1,3?Dimethy1—6-triﬂuoromethyl- 1H-indol-5-ol was converted to 5-(1,3-Dimethyl-6-tri-
fluoromethyl-1H-indol-5-yloxy)-pyrimidine-2,4-diamine using the procedure of steps 6-9
of Example 62 (70 mg). The corresponding hydrochloride salt was recrystallized from
MeOH/diethyl ether. Mass Spec M+H = 338, M.P. 256°C.

Example 65: 6~(2,4—Diamino-pyrimiéjn-S-Yloxy)—S—isopropyl~3-methy1-IH—indoie-Z-
carboxylic acid

The synthetic procedure used in this Example is outlined in Scheme Z.



stirred 15 minutes at zero degrees, then allowed to warm to RT with
stirring. The reaction mixture was poured into ice, stirred 35 minutes, and

WORNEEePSTHe solid was washed with 10 water. The filtrate wasP&RrERER/002020

10

i5

20

25

with EtOAc and solvent was removed umgter reduced pressure. The
combined solids gave N-(4-Acetyl-3-methoxy-phenyl)-acetamide (16.5 g.,

74%) as a solid. Step 2,0 o
9=|ydroxy-l-methy -ethyl)-3-methoxy-phgnyl]-acetamide Methyl
esium chipride ( ~150%temdl, 3 Hon in Stepr) in I
THE was 15 cooléd t , and N-(4-Acetyl- thoxy-phenyl)-a ide

(1471, 68 mmol) in 20Qml THE was added Via cannula to over 25y
minuges. The reaction mixifire was stirred and“ay6wed to warm to RT
over 2.5 hours. The reacti&n was quenched by amldition of 1 N NH4Cand
extracted with EtOAc. The combined organic layers were washed with 1 N
ammonium chloride, brine, dried over MgSO4, and concentrated unde

reduced pregsut# 20 to afford 0\8‘\
> VA \N
@ P
: N/’\N

Step 6
ihwl]-acetamide (16.

Neipp-41-H eth;d%i’h&l):.s-metho y=phéd

29
N

T00%]. Step.3 N-(4-1soproyl-3-metho enyl)-acetamide™
N-[4-(1-Hyd¥yoxy-I-met Heg-methigxy-phenyl]-acetamide (184 @) in
100 ml glacf?';ll acetic acid'was stirged at room temp under Nz, Pafladium

on activated carbon (3 g 10Wt%) was added, followed by 5 g of
% formate. The reaction mixture was heated to re 25 flux. After

30 minutes 5 g ammonium formate was added, and after 45 minutes

Srepthe N8 (3-fatphiomethoiyrplemrylyaseidndde Reflux was continued for

ROPSDRRMy IDRELIR dQBIUO 299508 0E HERAIRIDO2IRR ¢ #s cooled to

tion mixture was cooled, and filtered thrqugh Celite. The flltgr%Ee w
8

Bicraadassukabloride i bminit eremb urtsln ottt
\eleradwe38. g stesdhwiis tirinmalh guttiects over Miaghesilie sedtaien mixture was

E i d duced -(4-1 ~ .. .
%%%E(g:ﬁlgqgﬁ% (_eété z: één%?&égfrie . gé?agg%%i o(svtvg.%gf. LR Hith stirring. The reaction

mistpowesBanesth o seatipradh@daminutes, and filtered. The solid was washed with
Nalds!soReop=teaihamiRbemit Broimils {1 w8 femBie indeP@ituced

6 N HCl was heated tp 95C for 3.0 hours. The reaction mjxture was .

B56H%o e HEAC BNy oA SEPyH AHanide (165 8,
capateds daistidd. The reaction mixture was filtered, and the crystals were

washed 1 N HCI and dried under vacuum to give 4-Isopropyl-3-methoxy-

Step 2. N-[4-(1-Hydroxy-1-methyl-ethyl)-3-methoxy-phenyl]-acetamide
Methyl magnesium chloride (49.9 ml, 150 mmol, 3 M solution in THF) in 100 ml THF was
cooled to 0°C, and N-{4-Acetyl-3-methoxy-phenyl)-acetamide (14.1 g, 68 mmol} in 200 ml

THE was added via cannula to over 25 minutes. The reaction mixture was stirred and

aluminum

allowed to warm to RT over 2.5 hours. The reaction was quenched by addition of 1 N
NH,Cl and extracted with EtOAc. The combined organic layers were washed with 1 N
ammonium chloride, brine, dried over MgSQ,, 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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10 phenylamine as an HClI salt (7.6 g, 60%). Step 5.
5-Isopropyl-6-methoxy-3-methyl-1H-indole-2-carboxylic acid ethyl ester

WORIESIEISHI-3-methoxy-phenylamine HCI salt (3.1g, 19 mmol)RyAFESH& 2020

to -5C (Ice/- Methanol bath), and a mixtysg of 8 ml water and 5 ml
concentrated. HCI was added drop- wise. The reaction mixture was stirred
titar fhietmiautescanieds eoiLiiteriedthfouglyCalites Thnbljrdissohsatitited with water,

VRIS, SW%tﬂ%%grgﬂw 166 BRhARBY '3)'1‘%%&13— ﬁ%@rﬁ%&%%}%&r@ﬁw @Pine and dried

stirred for 45 min, then sodium acetat mmol) was added. In a

O¥BHHRARGTHER s'réf%r%t.ﬁ’rﬁaf%&ﬂﬂéle@%&ﬁvﬂamaeé%%erat@r@éwfw -3-

miBthekyiphényl) absalirlehanal, 9es)dded KOH (1.2 g, 21 mmol)
dissolved in 3 ml water and then added ice (10 g). This mixture was

Sggjd o %ﬁ&ﬁ;{%@ﬂ%ﬁ% %ﬁ@ctron mixture was stirred at 0C for

reaction mixture was stored at -10C for 16 hours, then

Nexké-ds eI it SERS O REEUIIFEABIR A 138S Mavalhin 230 pmp N HCl was
hRkiRd, @rw@\r@r m&e&m%&i&twmﬁmgm atrfedndR Teshibaltbwed to sit for

suret uid re e Ina se rate fIa |xed 0 mLEtOH w
72’5% $sf’o With 22 1 ace’tml c‘ﬁl"(')rr(? %t coo g TR |cémt3(L:f ¥ Saétered and
t&@ﬁradewbmmbecbwtﬁmﬂad dmgndm;m sl ﬂabcregm& -methoxy-

n. The reaction mixture was heated to
W@f@fa‘figi?qgeg MaRipetie s, Koy

2.5 hours, cooled, evaporated under reduced pressure to grve

SR ST BT AR ATt R e e Doy e e ekt ek
Memwﬁ%mnﬂimyaahwmmeﬁww@mwrmmid wiisydasdedrter-5C (Ice/-

hgegéré@l %%@1),391”@ atixtR B 8 ml water and 5 ml concentrated. HCl was added drop-
4-Diamino-pyrimidin-5-yloxy)-5- |sogropyl -3-methyl-1H-indole-2-carbo
Wisiic dmxég@gpture was stirred for five rninutes, and sodum nitrite (1.42g, 21

RoSAPERYHEdIatB exlvwaittieiylalded dﬁ&@%@ﬁd&@xiﬂ&mﬂtﬁhﬁlﬁﬁt&dwu mixture
was Cco né{%rte

gt lfrI5|am|n% pyrrmt%en %Od'loxy SREY %)8 {Hyp sesed In g separate lask,
t&inEIH{UI!Ig aliiesef eibin glpi@m@@gmtgf(ﬁaég, Qigr@qrqgl()agm@ferglzabsolute ethanol

§8§H€I€dﬁrgl §7ﬂ Mzﬁ’oﬁéxg&ﬁv%@ i AR OPA3338en added ice (10 g). This
PCT/EPZOOS/O 2020 -134

raigAeHamATEep A aPSRN) 8l aprb errty it ReSRs SiEshe 0°C for

Kylivacid Bibykasien wastapnvestetbted at -10°C for 16 hours, then extracted with
Eﬁé%ié_dﬁi@ 'Qgﬁﬁ}{ﬂgﬁ%&%ﬂgf%)&g‘{ﬁg&r %¥h§d‘%&ﬁﬂﬂrﬂ; dried over magnesium
suifate, 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~y10xy)-5-iéopropyl—?;—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.



indole-2-carboxylic acid by treatment with ethanolic potassium hydroxide.

(91 mg, 76%). Mass Spec M+ H= 342 M.P. >300C. 5 Example 66:
WORBRIGPFOPYI-4-methyl-benzooxazol-6-yloxy)-pyrimidine-2, 4E4&HFRR05/002020

Step 1. 7-Isopropyl-4-methyl-benzooxazgls6-ol [err] To a flask charged

with 4-amino-2-isopropyl-5-methyl-benzene-1,3-diol (450 mg, 2.5 mmol)

6(-&@@@%%@t{ﬁ?ﬁhﬁdlﬁtﬂ’l’}&bﬂ}aﬁﬁmﬂﬁgﬂeﬁﬁﬂ@jﬁﬁﬁ (196idolt R ~carboxylic acid

R 3 ARy ST R L TS T B o L SpLgta 3gmethyl- 1H1-
mﬂobzam«mrbokﬂzsmiﬂnm@mm mthmbamgupﬁtmm@ew ﬂnmg) 76%).
wagggégw stirreghqyesnighieguenched with saturated NaHCO3, and

concentrated. The residue was partitioned between water and methylene
5 chlorl(iﬁ rﬁd hde%g ,%?éq g%{ig nq;: gfigegz\évg{gzgflg |th _P%Ci)éigg% 4-diamine

7-isopropyl-4-methyl-benzooxazol-6-ol. Step 2.

SBefy UsogropybryintantindrbesssassiobSieky)-pyrimidine-2,4-diamine [err]
Using the procedure of steps 5-7 of Example 2,
7-isgrropgkd-methyl-benzooxazol-64 Lconverted to
5-(7-isapropyl-4- metlyg b|enzooxazol -6-yloxy)-pyrimidine-2,4-diamine. 20

fe-hyrae Urlde_sallﬂas_rﬁuysfl *EtOH/diethyl ether. MS
0. ExoomplE6fH,50, N
-Isgpropyl-2,4-dimethyl- benzoo'3'<azo ~6-yloxy)-pyrimidine-2,4- diamine
Step 1. Cﬁisopropyl 2,4-dimethyl-benzod¥azol-6-0l WO 2005/095359
PCT/EP2005/002020 - 135 [err] To a flask charged with

?Pre aﬁ( 51%0% %ﬁk}x “QSH}Yfl 961?%%121} ai § H{Q{l%?gewné -4 3%@'@450 mg, 2.5

s an ourna fue che Chémie 13:291- 305 196

pm@éh(mmw@@im@phbmmrm%é@@hm%ééh 5750h), purged
10 HethyestholoaaiEe (0:5 8- 0 kvad s quantialy, AacdHr(@hyiotthefoehtatdn.7 mi, 4.2

%%‘:%?ﬁﬁ A SERE AN T SN L) o Raction

aasallowetbth FhemeoilTeshosly péititid mdrb@hleqmgd ahd m@myt@ﬁ NaHCO;3,

Cth Qgr?ctentrated The residue was partitioned between water and methylene chloride.

The combined organic phases were dried with Na;SO4 and concentrated to provide 510 mg

15  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, HC.__-CH, "
2
o oM Step 2 o o .
§ — I
N N N/Yl\ NH,
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.
20 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
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The combined organic phases were dried with Na2SO4 and concentrated.
Purification via flash chromatography afforded 175 mg of

WO 2H689Y1-2,4-dimethyl-benzooxazol-6-ol. 10 Step 2. PCT/EP2005/002020

5-(7-1sopropyl-2,4-dimethyl-benzooxazaB§-yloxy)-pyrimidine-2,4-diamine
[err] Using the procedure of steps 5-7 of Example 2,

7+gopropyl-2,4-dimethyl-benzooxazol-6-01ts &baverted to
5-(7-IoproyI-2,4-dig;&tl?yl-benzooxazol-&ylo )-p}sri idine-2,4- diamine.
Che Mpdset or[dasalt_was_tegrystqj,liégﬁ /diethyl ether. MS
(M+H); 15 314&MMB00e9CHB@MpIe 682

Hgt ddo-2-isopropyl-4-methoxy-phenoxy)-1-o0

eﬁpyrimidine-2,4- diamine
[err] Td'a solution of compound 2
5-(5-lodo-2-isopropyl-4-methoxy-phenoxy)-pyrimidine-2,4 20 diamine

I@a%sﬁ-&ﬁlo%a'%ﬁiﬂ@QMﬂé\@-%H&%% AL by added BrRHA8%50 mg, 1.4

aqueous solutign, 0.3 ml, 8.3 mmoles). After 3 minutes,
mneRIblopoRsEh AREsIhdRrTBEYIS faaitinrer Sorumips3dg!-305 (1961)], purged
MI@&QQ@H@Q&@&@O REOWEA. @equeﬂ@mdﬁaﬁtiﬁih?ﬂl_ﬁrmb@mam@.ss mlL, 4.2
SRR 1 RS Pah SR MNARH AR HRLNRRAAYHS The reaction
and the reaction mixtare was par itioned betweer e hyl acetate an

wenadlowiktogamictp e davds wiznd @ Vrnishih dugnebrdveiti mipartrdkNat COs,
aRAdbResHAE, fﬁtﬁf@é&&@i@%ﬁﬁj@&éﬁe@w@v&hwm washpleifiedloride.
)é SI'IC%%%&?%@%%%& %rgg@f% é%ié)dsw/fﬂ? 5825/3)'2" a?n @éﬂc%ﬁ?a%ﬁ."‘ﬁﬁ}%éﬁon via

fisdpebpyrdtopesphyafineied 75 Tagxyt Fyisopdipyl224 dlmetiy k& o obespl-6-ol.
as a yellow solid. M+H: 417. Example 69: Formulations Pharmaceutical
s@éf9@@J&9%@%%@@@%@@%&95@@%@%%%&@%%“

10 following Tables. "Active ingredient" or "Active compound"” as used in

the Tables means one or more of the Compoyngds of Formula 1.

Compﬁsﬁ' Hr Oraété)dzministration Ingredient % Wt/wt. Ac ingredient
20.0% OH 0 Oy
H.e—4 H,C—4 |
4 _—<N 3 N//LNHZ
CH,

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):
314, MP >300°C.,

Example 68:  5-(5-Iodo-2-isopropyl-4-methoxy-phenoxy)-1-oxy-pyrimidine-2,4-

diamine

NH, NH,
o ' NV mCPBA N o ! N i
HF/MeOH/DMF P
o N/)I\NHz o NN
| 1 o

To a solution of compound 5-(5-Iodo-2-isopropyl-4-methoxy-phenoxy)-pyrimidine-2,4-
diamine (1.6g, 4.0 mmoles) in DMF/MeOH (30 m}/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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Lactose 79.5% Magnesium stearate 0.5% The ingredients are mixed and
dispensed into capsules containing about 100 mg each; one capsule
WO wealdeaproximate a total daily dosage. 15 Composition for Ef3/EP2005/002020
Administration Ingredient % wt./wt. Actiwg ingredient 20.0% Magnesium
stearate 0.5% Crosscarmellose sodium 2.0% Lactose 76.5% PVP
1D lyninylsy welidirdl theaithiaingrecisntedaacREd fobrechand. §ieldulbtédOH
G5 ASRveRteieh A NGIAane L Ng ARl %&%L%H(Q{égdomen ethyl

rmed into tablets (containing about 20 mg of active” compound) with_an

aggipiopRd AEE bR AEFIRIS RB3HR B

BRI A% ARYEdReRt sodium

sviifaey fitértdtisehcantRotdi Y e WIhQRGRIA8535 Y1 EE A0/ QE2R0mato-

gél%7 F%%?a %‘ig%g O%% gé;e?agﬁti#%te

BRI SEAE A1 a0

isppRPyYl-Yeeghork e bt G- prrinidiredridg0iositriz.dalings yellow
s%pj{g{_ﬁgﬂlﬁd water g.s. to 100 nil The ingredients are mixed to form a

suspension for oral administration.

Example 69: Formulations

Pharmaceutical preparations for delivery by various routes are formulated as shown in the

following Tables. "Active ingredient” or "Active compound" as used in the Tables means
8 & P

one or more of the Compounds of Formula I

Composition for Oral Administration

Ingredient % wt./wt.
Active ingredient 20.0%
Lactose 79.5%
Magnestum 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

Amount

Active compound

1.0g
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Parenteral Formulation Ingredient % wt./wt. Active ingredient 0.25 g
Sodium Chloride gs to make isotonic Water for injection 100 ml T
WO agap/esfgtedient is dissolved in a portion of the water for |nje%ﬁ3fpp&0°°mm°m
sufficient quantity of sodium chloride ig then added with stirring to make
the solution isotonic. The 5 solution is made up to weight with the

F{ﬂmﬁumﬂﬂ of the water for injection, filtered.pgough a 0.2 micron

nnnnnnnn o

A
Su w.,uu.n u.. IILCI allu PatiRagytcu undC| o e undlLIUIID QuppUSITUly

SrmuTation ?nqredlent%wt /wt. Active mgre%henth% Polyethylene

Milgdiph@B8174.5% Polyethylene glycol 40-0324.5% The ingredients are

Pi‘d tedk fogether-and mixed onma steanT Hagigggd poured nto moids
taining 2.5 g total weight. 10 Topical {Earmulation Ingredients-Grams

er#éte%ﬁq%und 0.2-2 Span 60 2 TwepABD2 WO 2005/095359

'—magggo -138 Mineral oil 5| Pgfgglafum 10 Methyl paraben

Rropvl-naraben 0 05-BHA (hllf\/laf d h\/rlrnV\l anicnle)-0-O1-\A/atak

A A A =g | lIIJUI\/} . UL VVTTCOT

\E%“fﬁg’gﬁagﬁﬁ@‘h@?@dlents except t watef & combined and heated to

Fadvoting0C with stirring. 0.035 ml
Colorings 0.5 mg
Distilled water g.s. to 100 ml

The ingredients are mixed to form a suspension for oral administration.

Parenteral Formulation

Ingredient % wt./wt.

Active ingredient 0.25¢g

Sodium Chloride gs to make isotonic
Water for injection 100 ml

_The active ingredient is dissolved in a portion of the water for injection. A sufficient
quantity of sodium chloride is then added with stirring to make the solution isotonic. The
solution is made up to weight with the remainder of the water for injection, filtered

through a 0.2 micron membrane filter and packaged under sterile conditions.

Suppository Formulation

Ingredient % wt./wt.
Active ingredient 1.0%
Polyethylene glycol 1000 74.5%
Polyethylene glycol 4000 24.5%

The ingredients are melted together and mixed on a steam bath, and poured into molds

containing 2.5 g total weight.

Topical Formulation

Ingredients Grams
Active compound 0.2-2
Span 60 2
Tween 60 )
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A sufficient quantity of water at about 60C is then added with vigorous
stirring to emulsify the ingredients, and water then added g.s. about 100
WOQON{aIBpray Formulations 5 Several aqueous suspensiond E&AtaiAlRg 02020
from about 0.025-0.5 percent active canppgund are prepared as nasal
spray formulations. The formulations optionally contain inactive
Migeedieilts such as, e.g., microcrystalling gellulose, sodium
m;mcthy{bc”lﬂuac, tdextrose,-and the like—Hyedrochtoric-acit-may-be
added 10 adjust pH. The nasal spray formulations maybe delivered via a
Mhietdwl spraemetered pump typically delivefidg about 10 50-100 microliters
75 Bg‘g@fgp peractuation. Atypical dosjiggschedule 1S 2-4 Ssprays every
4- ours._Example 70: P2X3/P2X2/3 FI IPR (Fluorometric Imaging.Plate

B@%ﬁ%‘t‘?@ﬁ%@ﬂ@’-@iﬁﬂg were transf@&d with cloned rat P2X3 or
Wafaan P2X2/3 receptor subunits and pasgageghin flasks. 18-24 hours

hofare the ELIRR. avnoarimant colle vwaro roalaacad fram. 15 1
AlLGEREIRgrep s SR Waler ane rom e ind heptrd 1o HhS i siring.
Arhdficig wmmiwiqﬁmwdﬂ ntcabdmtléWé_] IEMW@E@ feits dgerdensityriof to emulsify
(B0 A00SrklalhaRE RS ENPINIBLIN B CO2 2t 37C. On the day

e

of the experiment, cells were washed in FLIPR buffer (calcium- and
a esiurB-free Hank's balanced salt solution, 10 mM HEPES, 2 mM
%ﬂé%%%%‘b‘@#ecid; FB). Each well received 100 [err]l FB and 100
pl of 20 the fluorescent dye Fluo-3 AM [2 [err]M final conc.]. After a 1 hour
Seyerdadingws cutEnsiOBS miM&M@MQM-& Beieenfagiirpompound
arP g dnad 49 el L) ﬁ%ﬂﬁi@ﬂsinﬁﬁ%x\ﬁﬁﬂﬁmtg@;ﬁﬁw%ﬁm inactive
iy

.(dissglved in DMSO at 10 mM ang serig|ly diluted with FB) or vehicle
ORRFERIGHD B NS ECIRL o RO B R celslose
degitiibbe ptad th2likmitdsodileric 3did plagds whdedtheadpacpilinThe nasal spray

lj e itati
S R P S D P about
591 18R migiekiferorifermeitlatinniem ar i tigen Atvpicebdosing kehsAwe is 2-4 sprays
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final concentration of 1 [err]]M (P2X3) or 5 [err]M (P2X2/3). Fluorescence
as measur additi minutes at 1 second.intervals aft
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was made to each wel| of the FLIPR test plate to )
CHO-K1 cells were transfected with cloned rat P2X; or human P2X, 3 receptor subunits

and passaged in flasks. 18-24 hours before the FLIPR experiment, cells were released from
their flasks, centrifuged, and resuspended in nutrient medium at 2.5 x 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 CaCly, 2.5 mM probenecid; ¥B). Each well received 100 pl 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 ul/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 ul/well agonist or vehicle addition. The agonist was a 2X solution of o,p-meATP pro-
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establish cell viability and maximum fluorescence of dye-bound cytosolic

calcium. Peak 5 fluorescence in response to the addition of a 3 me
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inhibition curves generated using nonkié&ar-regression. PPADS, a

standard P2X antagonist, was used as a positive control. Using the above

dudngddiealcongotratiero fHiaidvdiiion exhibietPa&ivily Fivtresrepxgyas measured

FEERIOIAdG LR RIS at 1 second intervals after agonist addition. A final addition of
N*2*-Isopropyl-5-(2-isopropyl-4,5-dimethoxy-benzyl)-pyrimi- 10

gy dndiamihdinalgonsanbiten pGSoadedpsaskimelcy the FlJBRgexlate to
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5.00 5-(4,5-Dimethoxy-2-propyl- benzy -pyrimidine-2,4-diamine -n-propy!
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sRYdAVEtiomnIRs PeeD s ciRasbwils iRteNc R 19stheySpaiiGliyl or oth
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arbsHmeRhri bRl h RrgusRiRdss crmBwrisn Bl drindoRAyRYs compounds of
difhstituiRhwisHawnaeparting from the true spirit and scope of the

invention. In addition, many modifications may be made to adapt a

PR|GeAr situation, material, composition of matter, process, process step

or steps, to the objective spirit and scope of the present invention. All

such modjifications-are-intended to be within 25 the scope-of-the glaims ©
CBPEO¥ES hereto. 140 What is claimed is: P50
5-(2-tert-Butyl-4,5-dimethoxy-benzyl)-pyrimidine-2,4-diamine ~tert-butyl | <5.00
5-(4,5-Dimethoxy-2-propyl-benzyl}-pyrimidine-2,4-diamine -n-propyl | <5.00
5-(2-Isopropyl-4,5-dimethoxy-benzyl)-pyrimidine-2,4-diamine -isopropyl | 6.94
5-(2-Ethyl-4,5-dimethoxy-benzyl)-pyrimidine-2,4-diamine -ethyl 5.85
5-(4,5-Dimethoxy-2-methyl-benzyl)-pyrimidine-2,4-diamine -methyl <5.00

As can be seen from Table 3, compounds of the invention wherein R’ is isopropyl exhibit
better affinity for the P2X;5 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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| . A compound of formula (,I) [err] (1) or a pharmaceutically acceptable
salt thereof, S Wherein: X is-0; Y is hydrogen; or -.NRdRe wherein one of
Rd and Re is hydrogen, and the other is hydrogen; alkyl; cycloalkyl;
cycloalkylalkyl; haloalkyl; haloalkoxy; hydroxyalkyl; alk- oxyalkyl; acetyl;
alklsulfonyl; alkylsulfonylalkyl; aminocarbonyloxyalkyl; hydroxy 10
carbonylalkyl; hydroxyalkyloxycarbonylalkyl; aryl; aralkyl; arylsulfonyl,
heteroaryl; heteroarylalkyl; heteroarylsudfonyl; heterocyclyl; or

. hetero ycIyIaIkyI D is an optional oxygen; R1 is alkyl; alkenyl; cycloalkyl;
cfybi'éa]cﬁe?’iyi' Halo; haloalkyl; hydroxyalkyl; or alkoxy; R2, P4 and R5 each
. independently hydroqen alkyl; alkenyl; amiino; halo; amido; haloalkyl,
éll?é?y?%‘b‘f‘cﬁéyfﬁ%ﬁe"&lkﬁxy, nitro; amino; hydroxyalkyl; alkoxyalkyl;
hydroxyalkoxy; alkynylalkoxy; alkylsulfonbyl arylsulfonyl; cyano; aryl,
heteroaryl; heterocyclyl; h %ero cycliElRoxy; aryloxy; heteroaryloxy,
aralkyloxy heteroarakﬁdgj%\cmﬁo\rwg% bstitu- ted phenoxy;
-(CH2)m-(Z)n-(CO)-Rf$ ( H2)m{ (zjéroz (NR8)n-Rf where mand n (I}
each independently i« IO FNTRS, Rf is hydrogen, alkyl,
hydrogen, alkoxy, 20 amirig hy&‘rox;@lkyl or alkoxyalkyl, and each R8 is
independently hydrogen or alkyl; RS is methoxy; R6 is hydrogen; alkyl;

or halbzhalealkyt:Bminerosbikekyanebdne of R7 and Rs is hydrogen, and

wihe:gther is hydrogen; alkyl; cycloalkyl; cycloalkylalkyl; haloalkyl;

e hailpa@(oxy, hydroxyalkyl alkoxyalkyl; acetyl; alkylsulfonyl; alkylsulfonyl-

v 23 %Caﬁ'%%ﬂ}éb%}{%bﬂ Mdrexycarhony 3@10@ , end the other is
hydr iég c% i atals y"na%lr%tpwiogﬁrtgmaﬁ}/{(%{o?a!kyl 2l

e ero Talk eteroa su f r. hetero

THECH ‘gt{ ﬁ Wh ssﬁ,al a oq’ & 2’6‘:}”'

AR "IL hy 'o}:y ‘yioxyc.:r om ‘yL, EI"'V 4 a:yismfony ; hetergar
h-teroar}*allqri betercarylsulfonyl; heteroeyelyl; or newocyiylakyi,

D isancoptional oxyegen;

RY s allyl; alkenyl; cycloaliyh cydoalkenyl; halos haloalkyl; hydroxyalkyl or alkoxy

®?, B* and R® each independently is hydrogen; alkyl; alkenyl; aming; halo; amido; haloalkyl;
alkoxy; hydroxy; haloalkoxy; nitro; emine; hydroxyalkyl; alkoxyalkyl; hydrosyalkosxy;
alkynylalkony; alicylsulfonyl; aryisulfonyl; crano; arvl hﬂtwoa:}fl neterocyelyl; hetero-
cyciylalkony; aryloxy; heteroarylosxy; arallyloxy; heteroaralicyloxy; optm 12lly substuta-
ted phenoxy -/ CHa)mm(Z)a-(COY-R o1 ~{ CH ) m-(Z)2-50:-(NRE),-R  where m and n
each independently is 0 or 1, Z is O or NRS, R is hydrogen, alkyl, hydroxy, alkesy,
amine, hydroxyalleyl or alkoxyallyl, and sach R is independently hydrogen or alkyh

R i methoxy;

R® s hydrogen; allyl; halo; heloalkyl; amino; or alkoxy; and

one of ¥ and R® is hydrogen, and the other is hydrogen; alkyl; cyveloalkyl; eycloalloylaliyl;
haloelkyl; haloalkoxy; hydroxyalloys alkowyallicyl; aceryl; alkylsulfonvl; alkylsulfonyl-
alleyl; aminocarbonyloxyaliyl: hfaro:\”}fcarbom'la,l"y hydroxyelkyloxycarbonylalkyl
aryl; aralkyly arylsulfonyl; heteroaryl; heteroarylalkyl; heteroarylenlfonyl; hetarocydyl;
or neterocychylalkyl.

2, The compound of claim 1 wherein szid compound is
(z) of the formula (II)

——
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(I Wherein: X is -O-; R1 is alkyl; alkenyl; cycloalkyl; or cycloalkenyl; or
halo; 5 R3 is methoxy; R4 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;
-(CH2)m-(Z)n- 10 (CO)-Rf or -(CH2)m-(Z)n-SO2-(NR8)n-Rf where m and
~neach independently is0 as 1, Zis Q 9&eNR8, Rf is hydrogen, alkyl,
hydroxy, alkoxy, amino, hydroxyalkyl or alkoxy alkyl, and each Rg is
independently hydrogen orRalkyl; onelt| R7 and R8 is hydrogen, and the
other is hydrogen alkyl; c Ioa hanaIkyI haloalkoxy,

hydroxyalkyloxycarbonylaki/,l aryl; aralkyl arylsulfonyl heteroaryl,
heteroarylalkyl; heteroarylstifonyl; heterocyclyl; or heterocyclylalkyl, and
+ane.of Rd and Re is hydrogen, and the other is hydrogen; alkyl; cycloalkyl;
..;,cycloaﬁgylalkyl haloalkyl; haloalkoxy; hydroxyalkyl; alkoxyalkyl; acetyl

ks Ogy' aleyulonyl 20.alod mnocarbomoryaly!
r‘tgydﬁ) 2 ony a‘Iky dréxya onxycarbonyIaIkyI aryI aralkyl

Raryl “Heteroary| heteroar lalky]; heterpary eter
SReler R 1 ) oA SO merr ) by aloal
wheseif iRiotstatkoty alkenyl cyoibafkyily 6f CyBeRBriv N3 mfﬁ%ﬂm i
Rd ad Re areas.defl nﬁdy"”n@-}r@i—;@;mt@empwmﬂéﬁh@ﬁzr}damﬁﬂniagﬁ hetero
az’vm‘cy’ aralkeylowyy heteroaralliyloxy; option zlly substituted phenoxy; -{CH To Y= (ZD)nm
(CO)-Rf or «(CHa) m~(Z)z- S0z (NRE Yu-Riwhere m and n each independently s O or 1,
7 is O or NRS, ¥ is hydrogen, alkyl, hydroxy, alkexy, amino, hydroxyalkyl or alkoxy-
2Tk, and each RE is independently hydrogen or alicvl; ”
one of 7 and R® is hydrogen, and the other is hydrogen; alkeyl; cycloalipl; cycloalicylalkyl;
haloalicrd; haloalkexy; bydroxyalicy; alkoxyalkyl; ace ryls alkyisutforyl allplsalionyl-
aTloyl; aminocarbonyloxyallyl; by -droxcycarbonylaliyl; hydroxyalayloxy carbonylaliyl;
aryl; aralkyl; arylsulfonyl hat teroaryl; pate*oar;na_kvl, heterparyisulfonyl heterocycyl
or heterocyelylalicyl and
ane of R and RF is hydrogen, and the otheris hydrogan; &l alkyl; cycloalkyl; cycloalkylaliph
haloalkyl; haloalkaxy hydroxyalkyl; atkexyalkyl, acetyl; alkylsuifonyt; alkyisuifonyl-
alleyl; aminocarbonylasyalkyl; hydroxycarbomylalkyl; hydroxyalkyloxyearbonylalkyl;
aryl; aralieyls aryleulfonyl; heteroaryl; heter roarylaligh heteroarylsulfonyh heterocyclyl;
or heteroevelyla alloyls or
(&) a compound of the formula (IV)

=’ N =P
i \/\\
O T
| o= 1&\ rl\) {IV)
=3 e Nﬁ-"’x NKdF{e

wherein:
b i alkenyl; cycloalkyl; or cycloalkenyls
A RS are as defined in (&) or

the formula (V1)
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[err] (V1) wherein: R3, R4, R7, R8, Rd and Re are as definedin (a). 3. A
pharmaceutical composition comprising a pharmaceutically acceptable
excipient; and 5 a compound of Claim 1 according to claim 1. 4. 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 P2X2/3 receptor

antagonist. 5. The use according to claim 4 wherein the disease is a
genitourinary disease or a disease Whl(;h is associated with pain. 10 6.

The use according to claim 5, wherein’ s‘aﬂ?ﬂ genitourinary disease is

reduced bladder capaq_q%, freguent micturition; urge incontinence; stress
incontinence; bladder hype reactl Ify b'énlgn prostastic hypertrophy;
prostatis; detrusor hyperre 'ijaw@equency, nocturia; urinary V)
urgency, overactive bladder; pelvic peﬁsensmvny urethritis, prostatori- )
tis; pelvic pain syndromg; tatody ma/\yssﬁﬁﬁ or idiophatic bladder
hypersensitivity; 15 and the,\dlsease which is associated with pain is
inflammatory pain; surgical pain; visceral pain; dental pain; premenstrual
RRdRzeentral pain; pain due to burns; migraine or cluster headaches;
Repe tmq;sy m@w@yr&eg@g@@ Aatstling; ischemic injury; interstitial

cystitis; cancer pain; viral, parasitic or bacterial infection; post traurqgtlg erte and
Ry DA AsE0RAled sith isitablel ppwekeymarskisaly soceptable sxcipient

a compound of Claim 1 aceording 10 clalm 1.

ik im 1 for the manufact £ 4 medicament for the
4 Use of 2 compound according to ¢laim 1 for the manuiaciure o2 a medicar

vy Ty ey - * Ty . '.-.t
creatrment of 2 disease mediated by a P2X; or P2y receptor antagoms

5. The uss according to claim 4 wherein the dlsease is 2 genitourinary disease or a distase
which i assoczateci with pain.

6. The use accommg «o claim 5, wherein said genitourinary dlsease is :.e:iu::sd ::‘E adder ‘.
capacily; frequents micturition; Urge inson inerice; stress INCORENENCE; Dlaﬂder—ngfperréam~
ﬁ‘;}*; benign prostatic hypertropiy; § rostatitis; detrusor hyperreflexia; urinary Tequency ‘
pochuria urinary urgencys OVeracive bladder; pelvic hypersensitvitys u urethritis, prostatol-
tis,; palvic pain éj"nam—v- prostatodynia; cystits; o idiophatic bladder hyper s-:-‘:nmu"m},
and the disease which is associated with pain is inflarnmatory paing surgical paing viscer
pain; dental pain; 7 sremensirual pain; central paing pain due to burns; migraine i:); cluster
headaches; nerve injury; neurits neuralgias; poisoning; ischemic injury; interstitial eystitls; -
cincer painy viral, parasitic o7 bacterial infection; post-traumatic injury; or pain zssociated

with irritable bowel syndrome.



