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WD 2005/ 030775 PCT/ US2004/ 030515

6- [ (SUBSTI TUTED) PHENYL] TRI AZOLOPYRI M DI NES AS
WQARNDSAAMNCER AGENTS FI ELD OF THE | NVENTI ON TheP@F/8Sm04/030515

invention relates to certain 6-[(substituted)phenyl] 5

triazol opyri m di ne conpounds or pharmaceutically

acceptable salts thereof, and conpositions containing

RS TR R A BB B ES A AR i s

useful for the treatnent of cancer in mammals,
treatnment or prevention of cancerous tunors t hat
express multiple drug resistance (MDR) or are
HEAS) & p@ﬁ@w‘s, f MDR, a nethod of 10 treating or
I nhi Di {laﬂig]g t he g;bor\r\ivth of cancerous tunor cells and
associ ated diseases in a manmal in need thereof by
pr ond e Gresent inventionuelaies tp eerain filisabstiutediptieryllret hod
trPJzoFobﬁ%idﬁ% daFndoUPaé’brt %Hégmh%ngélf}%t?eﬂébl& 30RAREHDY, and
tunors 1 n a nmama erent
CP@QP%HWntadnlwéwdm@pamqr@ha@mwgthaﬂn dcc;eptable salts
tfESFOWRER EGRSATRE -
T RBLId EdrRNARE ard A dholde et hErb et o
Cag sumaMpIals, fiieatrerdior pravealinn qfisancesiowsiumos That express

T

trﬁﬁ@’g @ rlnlubln@gl%ll'@fgr@g%mﬁcaaq:erom woor s@isanfdcassomated diseases in

T ey
obixgatingPr intdbiting thﬁlgyowtarog eandemusdaevietsdpiamgaridal with inherent or
abQreAR8staRcdk Ucﬁx%n{ %er&ﬁﬁ%%@?ﬁt?ﬂ&d IHthQHO'tHé?%pS{ tye*atment

inhibition o ormat1on essentl precursors
angin parbaartandisitstioagantgbyadministiting gnbifacivel amemases or

cbrﬂ Sl E5RRE ﬁ\vf@ﬁtﬁﬂs&sﬁg@ﬁﬁﬁ%&h&u YA, t?rﬂe gglts%e S0

ects nornm I'mcrotu rugs are a

r_cat egorx of anticancer agents (Row nsky, E K,
B&d‘fGﬁ@@NQrOF HA/INKENTIONr ot ubul e agents. In: V. T.
Devita, Jr., S. Hellman, 25 and S. A Rosenberg

g, ggs 2/)505’[ 6%&? %&to&‘éhc‘%:lh F?Js@‘f%cgg%gﬁéﬁﬁﬁlblrﬁe a{ﬁ@na&ﬁa oPBssential

PURCHIgORsfor Lz@ew)thesm@f;wb Ok blogk PhAcrofyendrages/driimterferaauith the
tdniislate ifQRctieh of QNNB&EUQ BRNAIWRYKE ﬁru?qﬁﬁr t&%ﬂo‘?‘%\)’e dpfpn‘?g

mtotic spindle. The disruption

tﬁ%ﬁﬂﬁ“ﬁ'@ﬁfq%é@rscflem%ﬁf@mbtU@O@@atelﬂemlwlomfrth@ farmgtion of
oSN RIS £t LR RIcE 3 BRA fb|d@Rm§”bA@@Pblgh‘éra§|&§§P

phar macol ogi c ent S.

W%’&?r@??edwﬂﬁh@g@nplaw n@loaucéﬂN&calswﬂf@mmrMMes

T N 0458 4 S SN B oy
E.K., and Tolcher, AW. Antimicrotubule agents. In: V T. Devita, Jr., S. Hellman,
and S.A. Rosenberg (eds.), Cancer Principles and Practice, Ed. 6, pp. 431-452.
Philadelphia: Lippincott Williams and Wilkins, 2001). They work by interfering with
the function of cellular microtubules, particularly the mitotic spindle. The disruption
of normal spindle function leads to apoptotic cell death.

Currently, there are three major classes of known antimicrotubule

pharmacological agents. Each has a distinct binding region on B-tubulin and distinct
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pronote m crotubule formation and stabilize

m crotubul es; 2) vincal/peptide-site agents which
waele®saki7rs ze m crot ubul es and often i nduce f orP@&EL/US2V00630515

abnormal pol ymers or aggregates at high

concentrations; and 3) colchicine-site agents which 5

aI so destabilize mcrotubules and generally do not

SR RGBT, ST LB TR g e
pRegoteRaNcrotulbGle for2@atiod 2ibd sk@@iEy mitbibules; 2)hinda/gtids site
gl 557851 led b9 Pl Ayl S v
pedyrhersax elggeandtdst st higindamgantrations; ahelrd)\calchicihecieeigaiie which
S350 DAL S8 el R L Sl IR0
Amtlmi_tdtlerrpamal prediicis and thearintelzetia atrofubtiire MéstRdsNRev., 16
PS5 o U b o R SPE0A et
ari segnisysthetic dédivativesofadhturti moaddty, f ound in other
EZLTZS%% forel @ aomentesi %%w'atﬁ"q'ﬁ“o%é%aeé&éxote@@ Janterfere
neeﬁ\ ol%Bgle-Fan ﬁgﬁfbllﬂzé e@ Eg&? Q@%l%)) isa

es contain | taxe ana
qliIemwerTshelseiateldefrt&fnvﬂ‘td leark ofithedV es&tepﬁ(@lacma))gdw dagdus brevifolia and is

PRIsERAE S PO s OF kst a9 o500 Bl ia i ypiem.

wmadmmmlyeﬁbund ui@fhbr arethicheof thb dakade fainily tricluding the yew of

AR 3 808l A S g o St

foehd imoEwrope (I\j/l\lmse hee%decrcmtam axaﬁlﬂao&l ead anaﬂongnd Béhce provide a
-.Ho

R RoR B0 B R T Bl B e

fieslidirhé dodhg thestoeng anPits bictivex@incipleowad isolateal ingd 97 hawethe

BBl BB Re R oR M ¢ oA oAB B s o2 R2R(1971)

Ruetheneedlidesangel of adtigity ownandiyndnd edlissigokdraia) arlode tar@imomas,
597- 160

Hredranat ot 0T Eras e R A REA ol s i

dﬁamblstvm&dho% than;gb@ed;ndmmmgart:aﬁtmn rabigesrtalogs have been

PRAVER RborsRBpsY cioh, 1o SRRt b réiEens SPGB0 from

yenoneddiesnaraf twigs; aad bl tbtel syptHegise Hole, {eoal.,(J_me’a ICheM. Soc.

p-BetjredeliPammpaterdts et sl radd R ihdthn Fhpitare

haeHhdeh, deahoratratedl‘ﬂabuswss%ﬁﬁnéiﬁﬂiasﬁﬁ Activity. I6ne) recently lt was
in.sev

| ef fi
e At RO ol RF Bap bR e 2 ElohBicnad Tfrotubule
péiymeﬂzznlhon veninar N1,1J. BIE- Criéin (236304 35-H044re 6108a; Ridwinsky, et al.,

RGeS RRe P2t 12542001 30 sponbal. Ntive Traiapiss”
(€279)).. Pachtaixel Heaneav dénogsiratetl difidacl 4B sévepa Humad tumors in
clinical trials (McGuire, et al., Ann. Int. Med., 111:273-279 (1989); Holmes, et al., J.
Natl. Cancer Inst., 83:1797-1805 (1991); Kohn et al., J. Natl. Cancer Inst., 86:18-24
(1994); and A. Bicker et al., Anti-Cancer Drugs, 4,141-148 (1993).
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WD 2005/ 030775 PCT/ US2004/ 030515 Two taxane-site

agents (paclitaxel and docetaxel) and three
waoRwsaspept i de- site agents (vinblastine, vincPCBHUSW84/030515

and vinorel bine) are used clinically to treat .various

human cancers. Taxanes have proven to be of greater

utility against solid tunors (e.g., lung, breast,

[ .h .
oot T ARl 3K A el e B BASR gE/geptice-
stepageinty (VB'ibIaSII[IGaJ\JIr)CI'IBmd, hog einbtedttine)des Ladd tlinically tg treat

] bul t.. . .
T e X TOR TR b
tomaopa(d.g.t hmg| breast, dearizinpiheh the biasz alitalogis, SugygestigMhstagents
tppf o erb (iRl 36 itEn RS, 2 Roript B AR o iR, e
ctaslta;iinhztaumr(ﬁl)bms bfté(mldmene-elie agerltf aed heruseal tﬁewﬂteenct:ail]he/

eas
oy or oot B v ER Miniod et Pralidkebitd aSEnel esg cruos
Pgnmﬂre&am hmhattonp llm:t crdute dmegd farimpaived abédts aAist] angtiyhors
ecr.eas

5 RS Hehlpnt B AR Lot BRBtne ot g LDl cycles
o tfeafid@nt, 200©a3t.in Phe dgescb tngBXMEsefontdﬁ €ag ttansperfers tosé&d in

P- t e isg,a nee or .
gPL ek tat B hR e Bt b ohi efestiiithoishs teir
q@ﬁb?nye(ﬁoﬂatm_am Nt Mﬁblﬁﬁﬂi@hshsmbémmg re:@t‘ls’tar;cei Annu.]c Rev.

P- r ch punps a at .therefore.
iy SOR1CR, 2l “hikast ioRstThE S Bensoptlis s PghRobrofein
A(m‘tdr@ngly th&ecie Iad16e|daicr| mdvaa@ntﬁwdh th)@ﬁé?@éﬁébm/@ lt@m:(gditpbule

t be fornmulated in

t
RerpH Biat ek (& uoPBSten o™ veaBitéin f phREelch Bufips
thmpthe@m@ will Wéry:ome elais bamf(tﬂane(ﬁe@stanwmﬂentg A,
" CorG hadTiae ol Sap el Gl el o0, Selenes 8
rht i mmﬂokmmafee{ﬁﬁ glrfmbﬁhbr\dﬂl_t, B vehielet thaialges Isé?o&ﬂﬂ'persensmvity
t er or adm ni rati.o C
RRgioneILE G neBevih B WAk, 5° hdtorRiion partme.”
smembe‘&memmaganmbvma-m twgﬁn SPétiéﬁﬁs @%ftﬁﬁéamy pfmedicated with
| zatl r
Brfictaroids il Fn e edere Aotmine faton e papiRjLig minimize
tB@éT ttﬂloﬁrelsotﬁheérdﬁmly, yre |sru)ﬁeéc§)t>©r fewelbsts @wth Zé(a'ﬁblhkél effects
N t el | a ha VI n

e b thratd ot S diaht, wAly s0E0E a2y be anmpnigiered

is armysxmglnetsannd\% btrﬁt smableTrlitgﬂlemrvehkléeL Ie l ts a neﬁd
S C arl re .ava e
Lot nEOTE PaBfiSalty & Bodial pladt st bioRb G atidure, and
doaetael Sha d‘l&eiy tetatad etalhlskllﬂheﬂ‘ id wtvatnﬁsﬂ fl’{]@réﬁirél tnélré?ig a need for
on or re St ne Ln

BRa eSSl e st Ve bl torquh syatsRsR argtracifiedy diferent
ftdmataRyes kand idhl leaveasxankehike effests @nnﬁue@tlfb@re myrﬁgrtzénéh

oo e Arstdy, Betle g nepd e s Terhialar Sdene ot use i

dantcer fherapywilih Particular, there is a need for cytotoxic agents which inhibit or
treat the growth of tumors which have an effect similar to paclitaxel and interfere with
the process of microtubule formation. Additionally, there is a need in the art for
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the process of microtubule formation. Additionally,

there is a need in the art for 3 WD 2005/ 030775
weEansA82@04/ 030515 agents which accel er at e t ubRET/IIS2004/030515

pol yneri zation and stabilize the assenbl ed

m crot ubul es. Accordingly, it would be advantageous to

provi de new conpounds which provide a nethod of

BERS I BPoedtiletlblibthdifiben:Bih aFhabliR et ©
maiefpiubblsser i ng conpounds whi ch have paclitaxel |ike
anti %@9&@’m lf \Wﬁléf be?&%ﬁt s tg Pr alﬁsde glfnll %ont%;gquggf &IQICQ

advant ageo e ne npoun
pmyl'deoajmfednod ofetmatmg oonnhlmmgﬂaihmgnfgebw meoplastangrewthusnd

R T I el R Wy
P&dﬂ@xﬂl Begeanticancepaaiivide new conpounds which provide a
gagg@%ﬁs %bﬁ?}t\b&ﬂd B& ﬁ,g%jmé;éousq%bro%ﬁ%é%%?ongqounds which
pmyiﬂej a eethasfos traatng orunblbmngtgrmmtaméuamcgrca@etnm?;ithgtre:mress
A3 o PO T SR RS
t r i afattopy, it wowld be advantageoustid lpmgﬂ:iSeggaw cmg;zmémgesvhidh psvide
eyl B SRENSoru o Byl drcapeys Lupo S o B it
irhe854 0P 8Eg wEed;l(Ségl,s%\ge () pﬁir?g;tﬁgtggeﬁ%cgiﬂeﬁgdéﬁ Patu@E61;
agt’irﬁg !c%%ntg 204, 269; 6, 255, 309; 6, 268, 371; 6,277, 856;

6, 28_4De'€f@_ﬁbe6 in2 8he, &bik; th@p%ﬁrsﬂ@ﬁ_anﬂlﬁis@@f sulistitypgd | cat i on
BB so R e R ki USHgenCimine 503 006,
SNBB OS5, OBIR 3 6587 ;53W)S,8/ 2,86 5:35, 004 38 ; £3B03338; 5,985,883;
A48 35 aPSRRT, JOL LR W A0LORR
67182 HBBLB, 1 1EE&YB€6,/]12383D1 6:R0Z,26355,265, 3093@@%2%% ,856;
T R TN
%%%24523?? US%DDQ@OBH\}&SZMI LX?WOWC@SOGQIM afidIntdthational
by OB e, AR ! el W2
VeQgeoit 8227; WOO01/35738A2; WO02/461 95A1 WO02/067679A1;
WO002/083676A1; EPO 834513A2; EPO 782997A2; EPO550113B1; FR2784381A1;
EPO 989130A1; WO098/41496; W094/20501; EPO 945453A1; EPO 562615A1; EPO
962615B1; EP 0 550113A2; EP 0 943241B1; EP 0 988790 B1 and having the
following general formula:

Rl

2

N- R
NTX
R4/</¢L z

NT"N"TR?

Disclosed in international publication WO 02/02563 is the use of triazolopyrimidines
as anticancer agents.
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4 WD 2005/ 030775 PCT/ US2004/ 030515 The conpounds of

the present invention are a new class of taxane-like
wag@ann7rhat sati sfy the herei nbefore descri beRPCTEsme4/030515

and that differ in significant 5 ways fromthe

previ ously known cl asses of antim crotubul e conpounds.

The conpounds of this invention bind at the vinca

site of (3-tubulin, yet they have nany properties

that are simlar to taxanes and distinct from

vinca-site agents. In particular, the conpounds of

this invention enhance the polynerization of

the' hEiaRiRSE BieR i hRuoNElr he Bt Bheldheipe
agenisdiat satisfy ﬂraﬂnaeaintaéfwriald@scrﬁbmdpme!ds,tmddha’aﬁfﬂer in significant
RS TR Bl ruBusf RBAN ERSs on it s PRgBh . oo
cohmpoartiee bt thisoihveBlien uirdieat tselvinad bige efpatbuliineathey have many

di.ti tivit t hat, | hal | k of
rroREss oy R DENEIOS ianss A& ISIREdi Vinfai Aeentsy
q@ﬁtoelalt,l thecyvntion Fﬁﬁ of mrinvmmm? Iemt‘mrceqa@ pellyrr@ﬁizdtitiohioﬂ gs
n ur e I, NCL udl, n | S. .over express

i bssoddEs PR R ieh B uS Hbe Eesenc A5 TS Bgiow

Mﬁ@ouhmmuﬁakhmgr ﬁaheﬂlinir: ame?anr ?Wbﬂ&tpabﬁdakelldn%cétbﬁél. The
nt. t | {.axe an VI NGri st.l.ne. n. ..

Shientd &f P nusBBFcufd e Ehimerizaton o' bifl ppiiag b i

th\@.fi_ﬁsdﬂ\icg rF?f\m[@ Un(f@{s!ﬂlhéﬂ)lé eXp& nﬁbl’ﬁa;bobﬁi_ﬁofﬁs@ bméc?\?i@dhétﬁs a

S | Ne. epr es all ve exa es o IS | nventl on, ar .

et saxas, e AsrouEaS BEE pretant (R et ae el fotoxic

foumany huiman ceacagrelfihes fculitirgingdingdines el osareriresy e

TP EOB HrePords M TP SR Boialsiah MR 559 $tR Hhus making them

adetild NN 3064 thabbhdIBRY o tol iclilahENTl vikéristine. In particular,
ance wt

th : t | tion, there i
BoGarIat S sibrlAuS! 1B RESUAT BavS Bahashscioy Snd g b
foimeuiged in s&lind. SRarbsatttiefoxampBs dRhidinkedtion are active as anti-

tumor agents in athymic mice bearing human tumor xenografts of lung and colon

carcinoma, melanoma, and glioblastoma, when dosed either intravenously or orally.



mw 10 R2 is a noiety of the group L2 15 n is an

integer of 2, 3, or 4, Xis d or Br; Yis O S CH
W@eooB#RAG770) i s sel ected from-NR6R and - OH, L' PeErtisS1084/030515

are each independently H F, d, Br, or CF3; 20 R3is

CF3 or C2F5; R4 and R5 are each independently H or

Cl-C3 alkyl; R6 and R7 are each i ndependently H or

I - C8 cycl oal kyl optionally

SRy ¥ TH@%W@QT -(CGH2)nQ 6 WO 2005/ 030775
PCT/ US2004/ 030515 R6 and R7 when optionally taken
ln@gmrﬂmce\wttlh thehgresentinvgatiorattoeretis praideth cerapbunds represented

ﬁﬂ :bforma 4 to 6 nenbered saturated heterocyclic

r| ng I'ng 1-2 nitrogen atons and 0-1 oxygen atons
or 0-1 sulfur atons, and optionally substituted with
R8, R8 is Cl1-C3 al kyI; 5 or pharmaceutically
accept abl e salts thereof. EF:I NI TI ONS The term al kyl
means a straight or bra chdn al kyl noiety of 1
to 3 10 carbon atons. <h te m t-BOC as used herein
means tert-butoxy carbo he term am noal koxy

nmeans a noi ety of the formMNa 1-0-(CH2)rf-N\R 7
@
5 '
wherein:
R'is selected from
R3
Rs)\N__H and Cs-Cs cycloalkyl optionally
| ; substituted with R®;
10

R? is a moiety of the group

/Y—(CHZ)nQ

L\~
by
2

L

15 n isanintegerof 2, 3, or 4;

Xis Clor Br;

Yis O, S, CH, or NR%;

Q is selected from ~NR°R’ and —OH;

L" and L? are each independently H, F, CI, Br, or CF3;
20 R®is CFyor C,Fs;

R* and R® are each independently H or C;-C; alkyl;

R® and R” are each independently H or C4-C; alkyl; or



The term am noal kyl neans a noiety of the fornmula R6

~-CH2- (CH2)ri N R7 20 The term am noal kyl t hi o neans a
woisngo7es the formula | 25 R6 S-(CH2)ri N~ R7PT1ES1004/080515

am noal kyl am no neans a noiety of the fornula

N-(CH2)6--NI-1 R4 /R6 R7 7 WD 2005/ 030775

PCT/ US2004/ 030515 The term hydr oxyal koxy neans a

R oo DRI TRl o oebaruBh e i 205 kSkmeaen s

affachadrfornmy drtoxﬁ chembEned saﬁumted keterocpeicaing daringra Ritrogen

S5 U8 O B R AT P B

Ridx @s€h abrylpr sodi um hydri de. The term strong base

s PEPRRRuRal obedbinie sl St ac(e. 0. Sodi um

hydri de). Phenyl as used herein refers to a 6-nenbered
ﬁﬁ‘bﬁ onatic ring. Cycloalkyl as used herein neans

a saturated carbocyclic nonocyclic ring 15 having from

6 to 8 carbon atons optlonally substituted with Cl1-C3

al ky mtin entativ xanmpl es include:

eyl Shegt AYmeee SFRERET R0 AR Sy tled et G h
10  carbeatatomad.ed heterocycllc ringis a4 to 6 nenbered

ring atons having 1-2 nitrogen atons, 0-1 oxygen

atons or 0-1 sulfur atons optionally substituted with

C1- C3haltdryl -BSinad usad herginrmgarestertibatoxy camoappl es

i ncl ude:

The term aminoalkoxy means a moiety of the formula

R6
§-O—(CH2),,—N

15 R’

The term aminoalkyl means a moiety of the formula
6
/R

E‘CHz”‘(CHz)n—N )7

20 The term aminoalkylthio means a moiety of the formula

/R6
é—s——(CHz)n——N\

7

The term aminoalkylamino means a moiety of the formula

4
B /R6
fF——N—(CHo)—N__

7
25
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20 nor phol i ne, piperidine, pyrrolidine, piperazine,
azetidi ne and N nethyl -pi perazine. The present

WO pooési7eh provi des a nmethod of treating or i nPCDUS1004030515

the growt h of cancerous tunor cells and associ ated
di seases in a manmal by admi nistering an effective
anount of the conpounds of Formula (1) and
pharmaceutically acceptable salts thereof in need
thereof. 25 The present invention also provides a
met hddedérnt hypaitoixyajkaxy medmisba mioiedy oftthe fagrmaNg h of
cancerous tunor cells and associ ated di seases in
manmal s in need thereof by interacting with tubulin
and m crotubul es by pronotign of m crotubule

pol yneri zati on which coﬁbrlgégﬁ—aﬂﬁnlsterlng to said
mamal an effective anount of the conpounds of
Forrmula (1) and pharmaceutically acceptable salts

t her egfs E far the

tr oar g atkal kol BERMSfal el BOgs e Socium
hydioxidel e drug resistance (MDR) or are resistant

s i e Rl i

cathenalest ering to said mammal an effective amount of

P or R B AR BloBIORIRE RLER by T ERLER Gk varice

i nvent ron- al
pr onﬂ'hertgrm stbahg hagoingess ag atkalb metal hyaroiidepdlkali metal

: ) bul i
cee Bl AP S B or R 5 S dBefedmount. o
conpdinedylek usedrherein (¢fersoto praremeizeed carbbh praatiepingbl e

sal t & ' hi n Lon
et ho a’cl&%fkgloat u@gﬁ%ﬁg%&ﬁ% é %étﬁréaéec}/ %aréocychgmop%cyclsc ring
hawing diiom Gitp 8 gathem atbine Imptmqﬂy iselestituted vith (G, #Q}, adiad. dNon-limiting
i Ok [ i an effective a unt of
A SR T eRE Fifopiol ByRRpRR G SBPGILD
accepisatsed hsegin atsmhnreta‘d helfemtytm: ripy &va déol6inserabared Mfatoms
A of ,. or. eradicating
rBliph1EPhirgdep b 0] R eEBG RSt Sl SomR B s
sulsstitetsd sith ;- Ct:palhyl Noaammtmmmpcésentmme eagraples ihcagent
ering to _sai.d ma | .an. .
BB OIS STPIThE itradut b AP e oinsyazine.
phar fheeueseat inventidn mnuelps abhethsdbt sedting roe afhibiting thegrowth of
i ny L,.0N rOV|des a und, af
Pl R S6tts 4 Sl G T B A g R iRt hg an
effbctivesermaLni obﬂhqpowmlpdabf Boroaula (Ipand piarpaceitidlyedcceptable
salts thereof in need thereof.

The present invention also provides a method of treating or inhibiting the
growth of cancerous tumor cells and associated diseases in mammals in need
thereof by interacting with tubulin and microtubules by promotion of microtubule
polymerization which comprises administering to said mammal an effective amount
of the compounds of Formula (I) and pharmaceutically acceptable salts thereof.

Further provided is a method for the treatment or prevention of tumors that
express multiple drug resistance (MDR) or are resistant because of MDR in a
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the present invention provides a pharmaceuti cal
conposition which conprises an 20 effective anount of

wa@2esnpoehd of Fornula (1) and a phar maceut i caP€TUS2004/030515

acceptable carrier. The conpounds of this invention
may contain an asymmretric carbon atom and some of the
conpounds of this invention nay contain one or nore

asymetri centers, a ' L .
GBS SO 5 B 1 Bty s marmal
ef_fbcﬁfd ahenter suchTdmmpteds air phawnacevfically@cteiakiasalts thereof.

i nvention are naned according to the

Cahn-|.ngol d- Pre| i : _ _
R N AR i
a tubuRMEGntdining 6 steimsbyatdntadiimgi saitl wbdinatontaigisg isystem with an

t er eoi soners; _as I r ]
ol oot acomp ol FEtNE RSP BBy Eccpbibi salts
thgteof.ur es whi ch are mxtures of unequal anpunts of
enantioners) and 30 pharnaceutically acceptable salts

t her .l nclud it . . . .
200skeriteraly i rerdulat 4RES BFnéthod BFaBbRAR fglotiBtjes in a
tubBiin %mﬁa‘ng sydtemavimiol nampasesgeaméaciing Eaidriupin(@ontaining sugtem
chi.r cent ;
ik T b
abdf@_tabwrstaltuhelso%et her free from other stereoi soners or
adm xed w th other stereoisoners in any proportion

and thus i . ' ~a . o ; £
cnanf T PRSI py Mo VEEER, IIAGETE oo 2
eraiinating a {UTher in absanmab irceedd tharesf WharelT saif jureeliip spripnt to at

may be det ] t = isteri i

B e Dl e E e ER LAPRsegal ftistering (o sqid mammal
apuffectiveramdunt sft the gemposiaga paiforonia (Igerm phrmageutically
enant.i. 0 ific synthesis. 10 Al so, the
%8?%%?%%@,tﬁ%§§{r‘at es and sol vates of the conpounds of
the present invention are included within the scope

of the inventio ' t .

ol BBbeRoe BEh P ES0 Tk Slod T 0 1
doaibinationNbt dss08i8tidR with a pharmaceutically acceptable carrier. In particular,
the present invention provides a pharmaceutical composition which comprises an
effective amount of a compound of Formula (I) and a pharmaceutically acceptable

cartier.

The compounds of this invention may contain an asymmetric carbon atom
and some of the compounds of this invention may contain one or more asymmetric
centers and may thus give rise to stereoisomers, such as enantiomers and
diastereomers. The sterecisomers of the instant invention are named according to
the Cahn-Ingold-Prelog System. While shown without respect to stereochemistry in
Formula (1), the present invention includes all the individual possible stereoisomers;
as well as the racemic mixtures and other mixtures of R and S stereoisomers
(scalemic mixtures which are mixtures of unequal amounts of enantiomers) and

pharmaceutically acceptable salts thereof. Included in the scope of the present
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15

20

"N NNX (la) or pharmaceutically acceptable salts
thereof. A preferred enbodi nent of the invention is

wao b@sosrpound of forrmula (Ib) as shown bel ow PADUYY004/030515
2005/ 030775 PCT/US2004/030515 R3 R --", R-HR2 N

NN X (Ib) or pharmaceutically acceptable salts
thereof. 5 Further preferred are conpounds of FOHTLH a

e o s

ch[ralecfeaterredd alﬁeeracemmﬂamﬂhsreyf Fbe prasent inyention ;e@cq;(npa@es all

R SRub i M R Nt B 8ol Pl
WIHMtEemafeeiSbE\érsgrmml wbpaortiom end tisdncludgss far mﬁéanCﬁoffr’rlcemlC
mBREEh b Rart S PRl s bl ok 8RR plRs aREsHLie Iy
at&ub@ corfiguaation afidnp popbawt mag be deteRminies! by congentppal X-ray
crystal%grap%r Yis O R3is CF3i

Optical isomers may be obtained in pure form by standard separation
techiques or enantiomer specific synthesis.

Also, the polymorphs, hydrates and solvates of the compounds of the present
invention are included within the scope of the invention.

A preferred embodiment of the invention is the compound of formula (la) as
shown below:

(Ia)

or pharmaceutically acceptable salts thereof.

A preferred embodiment of the invention is the compound of formula (Ib) as
shown below: |

10
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11 WO 2005/ 030775 PCT/ US2004/ 030515 Qis -NR6R7; R5 is

H or methyl; R6 and R7 each independently Hor Cl-C3
w@bkdogh3o7e¥ R6 and R when optionally taken togeeTi€82004/030515

with the nitrogen atomto which each is 5 attached

forma 4 to 6 nenbered saturated heterocyclic ring

wth 1-2 nitrogen atons and 0-1 oxygen atonms or O0-1

sul fur atons, and optional I§3substitut ed with R8; RS

is C1-C3 alkyl; L' is F, L2is Hor F;, 10 or
pharmaceutically acceptabl e salts thereof and b) R2
isnis 3 15 Xis d; Y/'/EQ\O Qis -NR6R; R6 is
nmethyl; R7 is H or rretﬁy[; 2 "is F L2is F;, or
pharmaceutical |y accept ahlge t SRt hereof . 25 Anmong
the nore preferred groupZof jconpounds of this
i nvention according to ) including
pharmaceutically acceptable salts thereof are the
subgroup below. 30 Rl is C@b¥8 cycl oal kyl; 12 WD

2005/ 030775 PCT/ US2004/ 030515 R2 is n is 3;
or pharmaceutically acceptable salts thereof.

Further preferred are compounds of Formula (1) wherein R? is
1

L;Q/Y“ (CHp),Q
2

L

or pharmaceutically acceptable salts thereof.

s

Also preferred are compounds of Formula (1) where R" is C¢-Cs cycloalkyl optionally
substituted with R® or pharmaceutically acceptable salts thereof.

Among the more preferred group of compounds of this invention according to
Formula (la) including pharmaceutically acceptable salts thereof are those selected
from the subgroups a), and b) below:

a)
R?is
1

, L ;@/Y_(CHz)nQ
2

L ;
n=3;

Xis Clor Br;

Yis O;

R®is CFg;

11
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Xisd; 5YisO Qis -NR6R7; R6 is nethyl; R is H
or methyl; L' is F, 10 L2 is F; or pharnaceutically
waewepsEn e salts thereof. Anbng the nost prefBCT/E82004/030515

group of conpounds of this invention according to

formula (la) including pharmaceutically acceptable

salts thereof are those of the group below 15 R2 is

Cﬁ'i—sf\l 7. nis 3 Yis O 20 Qis -NR6R7; R3 is CF3,
579 R or methyl, R6 is nmethyl; R7 is Hor nethyl;

RP4s Horimettiy); L2 is F; or pharmaceutically acceptable

S B oo kol ORGSR CT U204 005
R°rand it iwbian aptiarally tajkendog éienwita tid mijrogercatodi togvhich each is
RABIIEH b 48 0, e ARG ER SR SR Srobt 7R wih 5 RRGer broms
and 0-1 oxygen atoms or 0-1 sulfur atoms, and optionally substituted with R®;
R®is C4-C; alky!:
L'is F;
L*is Hor F;
or pharmaceutically acceptable salts thereof and
b)
R?is

1

L‘KJ/Y— (C)I_IZ)nQ
2

L ;
nis 3;

Xis Cl;

Yis O;

Qis -NR°R’;

R® is methyl;
R”is H or methy;
L'is F;

L%is F;

or pharmaceutically acceptable salts thereof.

Among the more preferred group of compounds of this invention according to
Formula (1) including pharmaceutically acceptable salts thereof are the subgroup
below:

R' is Ce-Cs cycloalkyl;

12
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nis 3 Yis O Qis -NR6R7; 10 R3is CF3, R5is H
or methyl, R6 is nethyl; R is Hor nethyl; L' is F;

WA 2005A3G735 F; or pharnaceutically accept abl e saP€@BUS2004/030515

thereof. Specifically preferred conmpounds of this
i nvention according to Formula (1) are the 20
foll ow ng conpounds or pharmaceutically acceptable
Fg al ts thereof:

chl oro-6-{4-[3-(di nethyl an no)propoxy] 2,6-difluorop
henyl }-N-[ (1 S)-2,2,2Ltrifl up CH
1-met hyl ethyl][1, 2 4] tr
25 5-chl oro-6-{2, 6-di Q
phenyl }-N-[(1 S)-2, 2, -trlzfluoro 1-
methylethyl][1,2 4]tr|az<51o[15a]pyr,|md|n7amne
nds ghl or o-6-{2, 6- dlfluoro 4-[ 3- (et hyl am no) pr opoxy]
){)henyl} N-(2,2,2-

'ﬁlqlluoroethyl)[l 2,4]triazol o[ 1, 5-a] pyri m di n-7-am ne
Yis3P 14 WO 2005/ 030775 PCT/ US2004/ 030515
5-chl qr 0- 6- {4- [ 3- (di nmet hyl am no) pr opoxy] - 2, 6-d
erc"hh\tﬁ?thenyu N (2,2, 2-
Rohd ftigroet hyl ) [ 1, 2, 4] triazol o[ 1,
Fgapyrlmdln 7-am ne,

JS[ of gedhiinopr opoxy) - 2, 6- di f1 uor ophenyl ] -5-chl oro- N-|

) 2,2,2-trifluoro-1- 5
gethyl ethyl][1,2,4]triazoio[1,5-a]pyrimdin-7-am ne,
isdtil or 0- 6-{ 2, 6- di f1 uor o- 4- [ 3- (4- et hyl pi perazin-1-yl)

FJ| f uo%lgtn:%l ééﬁweb're{b‘%s% |‘%504] triazolo[1,5-a]pyrimd

i n- 7 Amangdhe most preferred group of compounds of this invention according to

f&rnﬁfﬁ ’\ﬁﬁn(ﬁuélﬁlgzb%a (Zr% QQ(’[#C%[? 5&%@(&‘?@ Eils heRofbid t05LBNRA

Qﬁ%ﬂﬁﬁ'@vhyl][l 2,4]triazol o[ 1,5-a] pyrim di n-7-ami ne,
RBichl oro-6- (4-{3-[ et hyl (nmet hyl)am no] propoxy}-2, 6-difl
uorophenyl)-l\l—[(l S)-2,2,2-

trifluoro-1-nethylethy  A-4{(CH,Bol o[ 1, 5-a] pyrim
i din-7-amne, 15

X is Cl;
nis 3;

Yis O;

Qis -NR°R’;
R®is CFs,

R’ is H or methyl,
R® is methyl;

R’ is H or methyl;
L'isF;

L2is F;

or pharmaceutically acceptable salts thereof.

13



10

15

20

25

30

5-chloro-6-[2,6-difluoro-4-(3-pyrrolidin-1-yl propoxy)p
henyl ]-N-[(1 S)-2,2,2-trifluoro-1-

woreaolpbierhyl ][ 1, 2, 4] triazol o[ 1, 5-a] pyri m di n- 7PEIUSIN4/030515
5-chl oro-6-[2, 6-difluoro-4-(3-piperidin-1-yl propoxy)ph

enyl]-N-[(1 S)-2,2,2-trifluoro-1- 20
nmet hyl ethyl ][ 1, 2, 4]triazo|o[1 5- a]pyrim'din 7-am ne,

2nclhlﬁ qlg%_alé éogtngrﬁlfe l’e'ﬁ rgr?q ¥ orcgﬁﬁ)ro%n% OP this %vg %PIO)%Q)I%IHQ to
foretuley (IRtihglidifd piardipteutiaalty axjcéptable] saltsitherdbharé-taosensf, the

ggoﬁ.tp4b e%'vazetl di n- 1-yi propoxy) - 2, 6-di fl uor ophenyl ] -5-ch
RPégo-N-[(1 S)-2,2,2-trifluoro-1-

met hyl ethyl ][ 1, 2 4]tr1| azol o[l 5 alpyrimdin-7-amn e,
5-chl oro-6-{4-[ 3- (dilret by oéoxy]-Z-fluoropheny
[}-N-[(1 S)-2,2,2-trifl -1-

5-chloro-6-{2, 6-difl uor 0F4- [ 2- (et hyI’ am no) et hoxy] phen

XBXLEN-[(1 S)-2,2,2-trifluoro-1-

qgghyl ethyl][1, 2,41triazol o[1, 5-a]pyrimdin-7-am ne,
WD 2005/ 030775 PCT/ US2004/ 030515

\‘336}i| or 0- 6- { 4- [ 4- (di met hyl ami no) but oxy] - 2, 6-di f | uor oph

I\}FT prl(1 5)-2,2,2-trifluoro-1-
msth ethyl][1,2,4]tr|azolo[1 5-a] pyri m di n-7-am ne,
JQﬁFﬁro 6-{ 4-[ 2- (di net hyl am no) et hoxy] - 2, 6-di f | uor oph
S)-2,2,2-trifluoro-1- 5
Fgr%/hyqret%w’] [1,2,4]triazol o[ 1, 5-a] pyrimdin-7-am ne,
'Szmbﬁwb 6-[ 2, 6-di fl uor o- 4- (2- nor phol i n- 4-yl et hoxy) phe
ﬁci}l-n{(_{%w S)-2,2,2-trifluoro-1-
et 1[1,2,4]triazol o[ 1,5-a] pyrimdin-7-an ne,

L5—c|hl oro-6-(4-{[ 3- (di net hyl am no) propyl ]thi o}-2, 6-difl
uordphenyl) N[(1 9§)-2,2,2-

or phar’mmeuh@“ymdeylabtemﬁlltgs [thbrépM] triazolo[1,5-a]pyrimdi
n-7-amne, 2-[4-(5-chloro-7-{[(1
S)-2,2,2-trifluoro-1- msthylethyl]am'no}[l

2, 4]tr|azolo[1 5- a] pyrlmd I n-6-y

Sg)eg 55@9;‘%@8:‘??@ 83%1&&139 819 his n]r\?en%ong éc@érdﬁ@ 3 l’%rr%ufa[ é)]are the

followirtgydompophison prefhacaitiddlyracegmibioklsais thereof:
a] pyri mdin-6-yl)-3,5-difluorophenoxy] propan-1-ol,
4-14-(5-chloro-7-{[(1 S)-2,2,2-trifluoro-1
5-ghiarosgHEt[By(direthylrolind)p@pdky]12 &rdiflofophBrylRB-[(1S)-2,2,2-trifluoro-

1%]1%%6%/%?@%%} @[ i]ﬂ&ﬁrhﬁﬂ?&,b‘%oxy] but an- 1- ol ,

S)-2,2,2-trifluoro-1-nethylethyl]amno}[1,2,4]triazolo

slehiahs -ie%lt%ﬁ&. il it grn}f ey :‘o@&&%ﬁé’%”%' 2,2 Xrifuoro-1-

methylethyl}[1,2 4]tr|azolo[1 5- a]pynmldm-7 -amine,

5-chloro-6-{2,6-difluoro-4-[3-(methylamino)propoxy]phenyl}-N-(2,2,2-
trifluoroethyl)[1,2,4]triazolo[ 1,5-a]pyrimidin-7-amine,

14
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wa@gnBeTali n- 6-yl ) - 3,

25 N -[4-(5-chloro-7-{[(1S)-2,2,2-trifluoro-1

-methyl ethyl]am no}[ 1, 2,4]triazol o[ 1, 5-

PCT/US2004/030515
5-di f1 uorophenyl ] - N3, N3-di net hyl propane-1, 3-di am ne,
N -[4-(5-chloro-7-{[(1 §)-2,2,2-trifluoro-1
-methylethyl]amno}[1, 2,4]triazolo[1, 5-
%lélﬂée{@l%?[g{@%e)(n@aréag)p%pfo%%,gﬁm&heﬂéf}mﬁ(fé,E?t hyl et
tBfunraetod )bt 2 41tfidzolall , Bt hyihadinTegrpim@poxy] - 2, 6- di f | uor oph
enyl }-N-[(1 S§)-2,2,2-trifluoro- 1-nethylethyl] [I
,2,4]triazolo[1,5-a] pyrimdin-7-anm ne, 16 WD
RB0B0pT SpREF2 BSRNBI6 I EdFES-chloro-N-[(1S)-2,2, 2-trifluoro-1-

< -4d-1 4- (i et hyl.am n utyl]-2,6-difluorophe
TefifeRbty 2 agfei Rl et P
nmet hylethyl][1,2,4]triazolo[ 1,5-a] pyrimdin-7-am ne,
TR I3 BT b BE gt PPt Re M AT SP B2 2
tritiang-H eveilyyigthil][ 2,24 triaica]d|5ed]pyrimialip Y+amitheli n- 7- ami ne,
5-chl oro-6-{3-[ 3- (di met hyl ami no) pr opoxy] - 2, 6-di fl uor op
henyl }-N-[ (1 S)-2,2,2-trifluoro- 1-nethylethyl]
E[—cthIerpéq-t4F[Bdehhylahﬂncﬁpmb@%/ﬂ-:2rﬁ'-diﬂ um rgpaamyh}GN-[dﬁ(S)a?,Zf,ﬁ—trifl uorc;]-1 -

- 1 6-43-14-(ci met hyl am no) but oxy] -2, 6-di fl uoro
ekl epecon AR R ahe P
methylethyl][1,2,4]triazol o[ 1, 5-a] pyri mdin-7-am ne,

-1,4- (57,chl.0r 0- 7- | ohept vl 2Altriazol o - ri
e G AR N R A e RO
tBfjote-(1 Snathylethyl}{ 7,2cA b adie] b 1Sya] bylrindich]-7 ransize| of 1, 5- a] pyri
m di n-6-yl)-3, 5-di fl uor ophenoxy] -

N, N- di et hyl pr opan- 1- am ne, 3-[4-(5-ch
3-cirloro-6-fRy6edifitmepdy(3Edyridlidih-t1Fyi@apdaf) phénd NP 8)-21D, ZHrifldoro-1-

m@ﬂﬁ%@lﬁb?(_j@t i%é%l&i{#ﬁ@fr%éﬁf—a%?ne,

5-chl oro-6-{2, 6-di fluoro-4-[3-(nmet hyl am no) pr opoxy] phe
[}- R -2,2.2-trifl -1- ,

DR GRS oo ey 1592 2 oot

raeitlylethyl][1,2,4]triazolo[1,5-a]pyrimidin-7-amine,

5-chl oro-6-{2, 6-di fluoro-4-[3-(met hyl am no) pr opoxy] phe

nyl}-N-[2,2,2-trifluoro-1-

Gvetilbrpteaieteydiliicro-2- @Hhorphaim-l ibrdpoad/hen -t S)-3aonetlucro-1-

TPy 2 b BT T S0 ol 1 ow g compounds

or pharmaceutically acceptable salts thereof selected

&l B T OS2 SRy BRI S5 2@ 3 Py -
rhethylbthylH R(41trigol &)1 B-a)pgrimifinubamine,

5-chloro-6-{4-[3-(dimethylamino)propoxy]-2-fluorophenyl}-N-[(1S5)-2,2,2-trifluoro-1-
methylethyl][1,2,4]triazolo[1,5-a]pyrimidin-7-amine,

5-chioro-6-{2,6-difluoro-4-[2-(methylamino)ethoxy]phenyl}-N-[(1S5)-2,2,2-trifluoro-1-
methylethyl][1,2,4]triazolo[1,5-a]pyrimidin-7-amine,

15
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1-methyl ethyl][1,2,4]triazol o[ 1,5-a] pyri m di
n-7-amne, 17 WO 2005/ 030775 PCT/ US2004/ 030515
WG208l080705 6- { 2, 6- di f | uor o- 4-[ 3- (et hyl am no) pr pEDKyIopHE30515
nyl}-N-[(1 R-2,2,2-trifluoro-1-
rrethyl ethyl][1, 2 4]tr|azol o[1,5-a] pyrimd in-7-am ne,

H Rapidh g RPN b2 - LHEERBASIN-N- 7§57 25 %ificho-1-
nnnéh)htythﬁl[h?l4]]t[lazcﬂq[4]5t-a]pyermdnoﬁiarﬁma} pyri m di n-7-ani ne,

5-chl oro-6-{2, 6-di fl uoro-4-[3-(4-nethyl pi perazin-1-yl)
propoxy] phenyl }-N-[ (1 R) -2, 2, 2-

Stehidrb-Gelpd 21 dimettiyidnsind)ettiolyl; 26-difitoiopaentyd- K; [ S 02 Ritriflwbro-1-

nget%)ﬁ%%@?g 4?1%%%0[ tetﬂwrgnn-?.ﬂo)%rpigﬁoxy] 2, 6-di fl uorophen

yI}-N[(1 R-2,2,2-trifluoro-

1 t I i -7 ami.
Sl sisRanicy 2 CnpPottr hfwﬂa%i?ﬁ Fat7a 2 e
meihydethe iy, 2] tNatdld[1 B}a]ﬁyrﬁm&m 71é'un|ne
trifluoro-1-nmethylethyl][1, 2, 4]tri azol o[ 1, 5-a] pyri m di
n- 7- an ne,
Sachtdro-6F (@-{fB-(dinéthdliaminadpropyiithi&-Re-difiabigphe ndh -1 SRR.2\2)- P

trﬂ&%ﬁu'&%{'f‘ﬁ%f‘@%%Lfﬁtf'%?gié{lé’l%lc%@"g“éfﬁﬁm\??d| n- 7- am ne,

2g[ﬁ);$]cﬁ G-k e s b TAmine i, 2 L BESBR S P
al]mﬁnhvdne-tikml-:i 5-bifRodpheh@gtedndl, 5- a] pyri m di n- 7- am ne,
5-chl oro-6-[2, 6-difl uoro-4-(3-norpholin-4-yl propoxy) ph
enyl]-N[(1 R-2,2,2-trifluoro-1-
SE{&I(B-)ChE:tf&lYJ{ﬂ(iQ)rZZ‘ﬂ-ﬁrlﬂucﬂéq LepétihylBthgllaninbi[A , 2 4tribzSB} s,

353.\’{‘&“5{'@6&’9&?&’?WWPWP@?’@(}%%?}T =»0lg- di f | uor ophenyl ] - 5- ch
loro-N-[(1 R -2, 2,2-trifluoro-1-

&E%hﬁ%o“—%—{ﬂg&sx%%%ﬁ@ar%ﬁ lrrg#wgljﬂg'l%ﬂasz}ﬂ Zﬂ]FlaE@PHpﬁTe ny

30
d]glm(flﬁflﬁ%3 Qﬂdlf%o@??%lzyol (E)é[hlﬂ-g' a] pyri m di n-7-am ne,

5-chl or o- 6- {2 6- dlfluoro 4-[ 2- (et hyl am no) et hoxy] phen

N ifADNehibrb- i;@ )*2 2 24rifiord- hiﬂﬁ&tw I]amlno}[1 2 4]triazolo[1.5-
et hyl et h 4tr|azoo r|m di n-7- am ne,
Ry TN Hrardpoa R R b HB bropane- 1.3 diaming,

5-chl oro-6-{4-[4-(di net hyl am no)butoxy] 2, 6-di fl uoroph

gnyl }-N-[ (1 Rels-222-.trifluoro-1- ) _
Nwé%(ﬁ%rr?@?m?-ﬂf )2, 2 Prifiiugses Bethyietay lapingt R dHtiazeleld &-
a]pyrimidin-6-yl)-3,5-difluorophenyl]-N? N°-dimethylpropane-1, 3-diamine,

N1-[4-(5-chloro-7-{[(1 5)-2,2,2-trifluoro-1-methylethyllamino}[1, 2,4]triazolo[1,5-
a]pyrimidin-6-yl)-3,5-difluorophenyl]-N? N2-dimethylethane-1,2-diamine,

5-bromo-6-{4-[3-(dimethylamino)propoxy]-2,6-difluorophenyl}-N-[(1S)-2,2,2-trifluoro-
1-methylethyl] [1,2,4]triazolo[1,5-a]pyrimidin-7-amine,

16



10

15

20

25

30

5
5-chl oro-6-{4-[ 2- (di net hyl am no) et hoxy] - 2, 6-di f| uor oph

wepysp3dwi (1 R)-2,2,2-trifluoro-1- PCT/US2004/030515

met hyl ethyl ][ 1, 2,4]triazol o[ 1, 5-a] pyri m di n-7-am ne,
5-chl oro-6-[2,6-difluoro-4-(2-norpholin-4-yl et hoxy) phe
nyl]-N[(1 R-2,2,2-trifluoro-1-

SNl it aathin S b B R 2B dinor BRI %) 5 28 froro-1-

nietoyiéthyli1 @:4]4iafd|J1 Leh]pywrintiginaramiogpr opyl ] t hi 0} - 2, 6-di f |
uorophenyl )-N-[ (1 R) -2, 2, 2-
trifluoro-1-nmethylethyl][1,2,4]triazolo[1,5-a]pyrimdi
SrehlerarB-{3e[2-(2infethy{dmindike thory] 72, §-difliofRphaniA}-Ri-f( 1 $)F2,0 @rtdfldoro-1-

et AR e sk IR haner, M
3-[4-(5-chloro-7-{[ (1
%ﬁhl b%—{%-[’i’.r(dlme oyrlaomlno)gFotp%Xy]eztg ¥i oropﬂgh;lill\lz[’(‘ld' é ﬁb%ztn}luoro-

1a|_hp§hyle|mydj[1nz BliridzploB, Salpyfihidor-Dphdmegxy] pr opan- 1-ol, 20
4-14-(5-chloro-7-{[(1R)-2,2,2-trifluoro-1
-nmet hyl ethyl ] am no}[ 1, 2,4]triazol o[ 1, 5-

5ad:lﬂmbl-m{3§[l4lc(dffnqth})ar&nﬁ)bdto&y]kmﬁ-dﬁhemhyhbly-t\a[m 3)-2 P, 2-trifluoro- 1 -
nﬂsthgetﬁ&@ %lﬁ'ﬁa‘éﬁ’[&k é]%mg"f‘gt ﬂrwn]eam no}[1,2,4]triazolo

[1,5- a]pyrimdin-6-yl)-3,5-difluorophenyl]-N,

*ﬁ (%%hi%o rgre ‘W%bggfﬁﬁﬁ%ﬁ bizdioft 2 8lpyeimidi-6-y1)-3.5-

dfjuoopheBokylprbparet-ot, 1- met hyl et hyl Jam no}[ 1, 2, 4] tri azol o
[1,5-

a] pyri mdin-6-yl)-3,5-difluorophenyl]-N3, N3-di net hyl pr
P@echloro-F-diclahgpia]1, Ndjtriadolopt, @b}r?fiﬂid?n-{ﬁ[-)(lﬂé,5—dif|uorophenoxy]-

NRQ ‘ﬁwm%g’ti?r)‘lf%‘l[ﬁg'%%eéonm hyl et hyl ] am no}[ |

a] pyrimdin-6-yl)-3, 5 d| fl uorophenyl] N
di et h | et hane-
Hrese ) QVCPQGFM[%%%WWQM%?WBWW -¥)-8.SfyQiaRhgmRxyl-
NeMtyiMopdrl 1Bk, 2, 2-t ri fl uoro- 1-net hyl et hyl ]
[1, 2, 4]tr|azol o[l 5 al] pyri mdin-7-amne, 19 WO
2005/ 030775 PCT/ US2004/ 030515

550H1J5\40CB’- @d{ﬂﬁor[oélﬁt (ﬁ@ni@:ﬁﬁl‘éfﬁﬁ&)pﬂilﬂo&ﬂbMéﬂyl}zNﬁ[(m)fi porafiteo-1-
rﬂél%l_ ﬁﬁ trifluoro
AW A 4] rEPZ(Z'OM]El’?]PHEB'F’@ﬁIa@' PWrinmidin-7-am ne,
é@&@%& S b e R o ipnansi-R-B 2 ko p
gl}ﬂ”?l]m)’i 4]fribz@oﬁ]5-é]bﬂﬁﬁihmﬂ7laﬁnﬁl pyrimdin-7-am ne,

| oro-6 (di met hyl am no) propoxy] - 2, 6-di f| uor op
henyl} N-[(l R) 2 2,2-trifluoro-

épermfrcbw bfeyiel [cdmBodidstdf &9 In0értion-_ESWindiolF dtmli2(h) e the

fB”Q‘!ﬂ'I‘QJP‘EiT‘BOL{"@S A PhM3eeHicRiARGesR Bhlesalip-thersotpeiedied Bpm the
goxd:}-N[(1 R -2,2,2-trifluoro-1-

5-chloro-6-{4-[3-(dimethylamino)propoxy]-2,6-difluoropheny!}-N-{(1R)-2,2,2-trifluoro-
1-methylethyl][1,2,4]triazolo[1,5-a)pyrimidin-7-amine,
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methylethyl][1,2,4]triazolo[|l ,5-a]pyrimdin-7-am ne
and

WG208l080705 6- { 2, 6- di f | uor o- 4-[ 3- (et hyl am no) pr pEDKyIopHE30515

nyl}-N-[(1 R-2,2,2-trifluoro-1 - 15
methylethyl][1,2,4]triazol o[ 1, 5-a] pyri m di n-7-am ne.
Specifically preferred conpounds of this invention
according to Fornula (la) are the follow ng conpounds
or pharmaceutically acceptable salts thereof: 20

$cfd¢rbeﬂ-£2-,€[6?iflderb&—leet'rnw:ywhlampmnow]pmyﬁw Z1/82)-,2,Rdnitumpo-1-
- S) - : ri
’ﬁ&ﬁﬁ%’%‘%’mgh ﬁ”?%‘{‘?[}%zﬁawrlngg'gr of"I"noe a] pyri m di n-7-am ne,

5-chl oro-6-{2, 6-di fluoro-4-[ 3- (mat hyl am no) pr opoxy] phe

[ L-N-J (1 triflu
e A OO P P2 SRS ok Py 1RNAR Aeteusrers
ragthylethyl][1,2,4]triazolo[1,5-a]pyrimidin-7-amine,
6- [ 4- (3-am nopropoxy) -2, 6-di fl uorophenyl ] -5-chl oro- N-[
(1 9-2,2,2-trifluoro-1-
Srettlorptaef2Brdifliidro -8} (8 mhetiayipip bz By o poxyhhanyE-Ai(TR)-2,2,2-

it A S B P 5 1
rrethyl ethyl][1,2, 4]tr|azol o[ 1, 5-a] pyri m di n-7-am ne,
if@ (%{A@l[éé}thygs "-%?ﬁ?rf’ ﬂg;éof} ﬁuor &TFX&'I}%\I [%1 F%|£|2u£ I”(%|FI.JJOI‘O-1-

methyigiheti[h2l4ifridzdo[4 Jota]pyarmeitiol ZAafirg] pyri m di n- 7- am ne,
20 WO 2005/ 030775 PCT/ US2004/ 030515
5-chl oro-6-(4-{3-[ et hyl (nmet hyl)am no] propoxy}-2, 6-difl
ﬁidrlmplfﬁeﬁy{ﬁ)[emdylkméthﬁ)arﬁnﬂpﬁapoxy}-z 6-difluorophenyl)-N-[(1R)-2,2,2-
tH{ upr%ﬁ,lorecé{h);l%tﬁel [ll1 % 4?tr19¥olcl[ -a%b r%lafn%z-grln%%l 5-a]pyrimdi
5-chl oro-6-[2, 6-difiuoro-4-(3-pyrrolidin-1-ylpropoxy)p

| ]+ 2,2, 2-trifluyoro- 1 .
FETOIER TR S Bl o To B Rie YRR 72 2 iduoro-1-
rbetbyibibyii1 @;4]@iabololi j5-a]pyrimidin(Bamineer i di n- 1- yl propoxy) ph
enyl ]-N-[(1 S)-2,2,2-trifluoro-1-
net hyl ethyl ][ 1, 2,4]triazol o[ 1, 5-a] pyri m di n-7-am ne,
51-6n|oro-6-[2,6-difluoro-4-(3-piperidin-1-ylpropoxy)phenyl] N- [(1R)-2,2,2-triﬂuoro—1—

RO A G | Y P oPo )
methyl ethyl ][1, 2, 4] triazol o[ 1, 5-a] pyri m di n-7-am ne
ol SRR SN RPAS R b

methyigthel[h2l4itridzdaleo[4 Btalpwmaitial Laming] pyri m di n- 7- am ne,
5-chl oro-6-{4-[ 3- (di net hyl anmi no) pr opoxy] - 2-f | uor opheny
[}-N-[(1 S)-2,2,2-trifluoro-1-

BRIt Bydzetidin1 }yigkoZoxd)-2 6+ dif@re henH-8loplokd-NH[(HIR)-2] 2 irifi@oro-1-

methylethyl][1,2,4]triazolo[1,5-a]pyrimidin-7-amine,

5-chloro-6-{4-[3-(dimethylamino)propoxy]-2-fluorophenyl}-N-[(1R)-2, 2,2-trifluoro-1-
methylethyl][1,2,4]triazolo[1,5-a]pyrimidin-7-amine,

5-chloro-6-{2,6-difluoro-4-[2-(methylamino)ethoxy]phenyl}-N-[(1R)-2,2,2-trifluoro-1-
methylethyl}[1,2,4]triazolo[1,5-a]pyrimidin-7-amine,

18



10

15

20

25

30

20

5-chl oro-6-{2, 6-di fl uoro-4-[2-(net hyl am no) et hoxy] phen
wQ@kdosmB(7¢L S)-2,2,2-trifluoro-1- PCT/US2004/030515

methylethyl][1,2,4]triazol o[ 1, 5-a] pyri m din-7-am ne,

5-chl oro- 6-{4-[ 4- (di met hyl am no) but oxy] - 2, 6-di fl uor oph

enyl }-N-[(1 S)-2,2,2-trifluoro-1-

nmet hyl ethyl ][ 1, 2,4]triazol o[ 1, 5-a] pyri m di n-7-am ne,

25

Behderodi-4-18-( {ime{’f@ykﬁrdlnnbutwy]aﬁrﬁ-rddwetdpb&w&-m ~[61 /)-2,2 1 Botrifipbro-1-

rﬁé}p%}aﬁhgﬁ[[ %ﬁ]ﬁ% @ j] a]F @%g@ e] pyrim di n-7-am ne,

5- chloro 6-[2, 6- d|f|uoro 4- (2- nmor phol i n- 4-yl et hoxy) phe

oo By fpb Rl Sobtayen -t Arapadguor-1-

reetbyletbyii1 2.4l #iaggIGH (Sda]pwirhivinadvamimepr opyl ] t hi 0} - 2, 6-di f |

uorophenyl)-N-[ (1 §)-2, 2, 2-

trifluoro-1-nethylethyl][1,2,4]triazolo[1,5-a]pyrimdi

Srctlerarf-[2¢65- ?lﬂaoM?-Q?QSVprWMSjlegﬁtﬂ/)pfﬁi@@QMQ(il()ﬁ%z,z-triﬂuoro-1-
0-7- -trifluoro-

esatebiut 2t ot dodafpd-&obeo 1 o

a] pyrimdin-6-yl)-3,5-di fl uorophenoxy] et hanol, 5

-l 4- (:57,C Q- - (1 : .
o0 M ey e RYIioks FeBh BRI R38Rk o
tfifluoBe-1-methylethyl][1,2,4]triazolo[1,5-a]pyrimidin-7-amine,
a] pyri mdin-6-yl)-3,5-difiuorophenoxy] propan-1-ol,
4-14-(5-chloro-7-{[(1 S)-2,2,2-trifluoro-1
z[mqstchloe% ARy, Qcﬂ}-{rlﬂucﬁoﬂ—méﬂhﬂég{y%lﬁm?}'y t2 4]tr|1azol|o[1 51’_0

L.m.din uor pphenoxy] but an 0

aﬁlﬁh '&}ﬁ?gf’%@“ﬁhﬁﬁmﬁ ﬂ?”? »2-trifluoro-1

methylethyl]amn o}[1,2,4]triazol o[ 1, 5-

%p(gr %;Rgﬁalggékgstnﬁquog! %o glg&?lﬁaml]no}['l 24]trlazolo[1 5-

ai}bynhﬂdnﬁ@ -yhR8, BdiftubrdpheAoxy]propan-1-ol
S)-2,2,2-trifluoro-1-net erthyIIamno}[l24]tr|azolo

[1, 5- 15 a] pyrimdin-6-yl)-3,5-di fl uorophenyl]-N
ANB-odIoP@—Vf{B(hRTQQ@ﬁﬂﬂorS—ﬂdhé‘tﬁyle yl]amlno}[1 Z?tnazoloﬁ ,5-

Fr gMgo? 1 -2,2,2-trifluoro-

a%% oy PAiuR el of 1, 5-

al pyrim gl n- ?hyl ) - | g gl ;I uor ophenyl ]-N2,
- ne- [

“gl%ﬂs? @y - jﬂt =2 &Rridfyeye- &wﬂ@'ﬂhﬂmw}m 2eligrreladsBph

h‘}lanﬁM)li% SXitiorophedyil-N 1, MO OtrimbtHiRIrByArfd-7 8- diamine,

24]tr|azolo[1 a]pyrlmd|n7amne
5- chI oro-6-{4-[4-(di met hyl am no) butyl]-2, 6-di fl uorophe

Niyhy5- bhlb(&?—ﬁﬁ‘rf% - 22 2-tifllokd- tﬂ%&hﬂetthammo}n 2 4]tr|azolo[1 5-

h 1,5 rim din-7-am ne,
a%gnnyém )X) dlﬂuorc;phenyl qu\?i-dlmethy peopane-1 3- dlamme

5-chl oro-6-{3-[ 2- (di net hyl am no) et hoxy] - 2, 6-di fl uor oph
[} - 1 -2,2.2-trifluoro-1-
N B ok TR, 2 0 ora-t heatiwlathyllamino}1 .2 ftriazolof1 5-
a]pyrimidin-6-yl)—3,5-diﬂuorophenyl]—N2,Nz-dimethylethane-1 ,2-diamine,

5-bromo-6-{4-[3-(dimethylamino)propoxy]-2,6-difluorophenyl}-N-[(1R)-2,2, 2-trifluoro-
1-methylethyl] [1,2,4]triazolo[1,5-a)pyrimidin-7-amine,

19



10

15

20

25

30

methylethyl][1,2,4]triazol o[ 1, 5-a] pyri mdin-7-am ne,
5-chl oro-6-{3-[ 3-(di net hyl am no) pr opoxy] - 2, 6-di fl uorop

whewglo3ors [ (1 S)-2,2,2-trifluoro- 30 PCT/US2004/030515

1-nethylethyl][1,2,4]triazol o[1,5-a] pyrimdin-7-am ne
and

5-chl or o- 6-{3-[ 4- (di net hyl am no) but oxy] - 2, 6-di f| uor oph
enyl}-N-[(1 S)-2,2,2-trifluoro-1-

met hyl ethyl ][ 1, 2,4]triazol o[ 1, 5-a] pyri m di n-7-am ne.
ammezgqa«amrﬁaﬁﬁybumwmaaﬁd@eww [0eR)-2,212-iflligro-1-

BT e PR S bri et %éﬂeﬁ%hg?,uﬁﬁ?éﬁ' nate

phar maceutl cally acceptable salts thereof:

bR bt SR PEE AR RS 8RR ﬁéﬁ? b $10108ro-1-

membfmw][emwa[zdlc[z HAdlpytiraido--Dhiine,a] pyri m di n- 7- am ne
and 10

5-chl oro-6-{2, 6-di fl uoro-4-[3-(nmethyl am no) pr opoxy] phe
Brghidrobs-{3[B-(BImethyBarBinb)prépoxg)-2,6-difluorophenyl}-N-[(1R)-2,2,2-trifluoro-
t t Lyl 2,4 i_azal o 15a yrirridin-?-arrine. A
EEBE%E?WQ%I%/h%‘?a@JP@i%@?WB WA BF et hi s i nventi on
according to For rrul a (Ib) is the follow ng conpound
r..ph eut i aI ts th f: .
R DR e SR s RS R3S Tisero-t-
mginy ety ;2,4?Drlaiola[125~h]lpyrf rhidion- 'D~aﬂn1 ndand
met hyl ethyl ][ 1, 2,4]triazol o[ 1, 5-a] pyri m di n-7-am ne.
More specifically preferred conpounds of the invention
5-olalbraes{2,6-difluoro-4-[3-(methylamino)propoxylphenyl}-N-[(1R)-2,2,2-trifluoro-1-

5-chl or o- G- 6-.di fl uoro net hyl am no) pr opox he
ReyieRp i 2 Aifiagoi0ls. Py ahiee oy ) Propoxylp
met hyl ethyl][1, 2,4]triazolo[1,5-a] pyrimdin-7-am ne
dr.ogen chl or,i de, o . .
SRR g 35 sy of s fryveptin Agtassina 9 Erumia i )are the
YbWindNebrhgouplds 2r pRardhdceutidatipaeedptable salts thereof:
met hyl ethyl][1, 2,4]triazolo[ 1, 5-a] pyrimdin-7-am ne
succi nate salt, 25

5c||€cbiﬁ@4r-@-(bﬁn§hydémlm?rr@?cﬁcyi-s,ﬁ(d}mmbmﬁwa\)m Sp2y3-piiieoro-

?ﬁ%@n‘%’%@ﬁ’?)f*_ﬁf'égzgﬁi[lz’_ﬁai‘é’ﬁﬂﬁ%‘?}é@@j“&yri m di n- 7- ani ne
umarate salt, _

g;;ﬁglqgé f%gdg%ogﬂg %Fﬁgrﬂg\‘[ogo % oxyli'ghenn]}-q\e (?‘5 B %)%/Jrlﬁuoro-L

ettt inyd, 41iribz8lof] 8-8]pAmldel-T-amidg¢ pyr i mi di n- 7- am ne
succinate salt dihyd rate and

5- Chl oro-6-{2, 6-di fl uoro-4-[ 3-(nmet hyl am no) pr opoxy] phe
6Y4- }3—é1|n[n6|3r05bxy3~.22’6 diflisropheryl] &-dhloro-N-[(1S)-2,2,2-trifluoro-1-

LR SRy %—éﬂp@ﬁ%@%{-}:aﬁi@,py” m di n-7-ami ne

5-chloro-6-{2,6-difluoro-4-[3-(4-methylpiperazin-1-yl)propoxylphenyl}-N-[(1S)-2,2,2-
trifluoro-1-methylethyl][1,2,4]triazolo[1,5-a]pyrimidin-7-amine,

5-chloro-6-{4-[3-(ethylamino)propoxyl]-2,6-difluorophenyl}-N-[(1S)-2,2,2-trifluoro-1-
methylethyl][1,2,4]triazolo[1,5-a]pyrimidin-7-amine,
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WD 2005/ 030775 PCT/ US2004/ 030515 Mbst specifically
preferred conpounds of the invention is

WG 2084080705 6- { 2, 6- di f| uor o- 4-[ 3- (et hyl am no) pr pEDKyIopHE30515
nyl}-N-[(1 §)-2,2,2-trifluoro-1 - 5
methylethyl][1,2,4]triazol o[ 1,5-a] pyri mdin-7-am ne
succinate salt and
5- Chl oro-6-{2, 6-di fl uoro-4-[3-(net hyl ani no) pr opoxy] phe
nyl }-N—E(l S)-2,2,2-trifluoro-1-
rehierptletdnigHphyl(@ethyhamiaglpragoky}s2, 6 dilupiapheingh-R-Eh$)pz, 2, 2-
Sl [ | her eferred
tconp%ﬂﬁﬁgh@ah?w?’s ’Aﬁﬁ'\%gé{?[ﬂ b%galgﬁ[@?@ﬂﬁéﬁ{ng "Fornul a (1)

are the follow ng conpounds or pharnaceutically

teadal e o ‘. ,
R A b - T R ROy - 78 2 e
rpethylethyilld R4 @iazelol iF-alpyimaidib-7-amine,
met hyl ethyl ][ 1, 2,4]triazol o[ 1, 5-a] pyri m di n-7-am ne,

15
Escrdmtﬁﬁ[@,asdi{laore-@aslmipmdmwmmmphmﬁmnamMwam1-
"qn%b%ﬁh@i@?E‘ﬁ”ﬁi‘%@{’@ﬁ%ﬁgﬁz@ﬁ‘8[7i?'§i-“§] pyri mi di n-7-ani ne,

6- [ 4- (3- am nopr opoxy) - 2, 6-di f |1 uorophenyl ] -5-chl oro- N-|
Ao g L -1 . .

et oG e B G oy -y eropon RSN Sy 23 7 iuoro-t-

reetoyletbyltid @-4]tPaseloll f9-ajpyramidinf Bartihenet hyl pi per azi n-1-yl)

propoxy] phenyl }-N-[ 2, 2, 2-

trifluoro-1-nethylethyl][1,2,4]triazolo[1,5-a]pyrim di

B4 3smaeiidin-134propoxy)-2,6-difluorophenyl}-5-chloro-N-[(1S)-2,2, 2-trifluoro-1-

PN 54kt AP BhpR ] 2. &I T oroonen
met hyl ethyl ] [1, 2, 4] triazol o[ 1, 5-a] pyri m di n-7-am ne,
e LR O B it Ry o SR ARS8 22 Bl
meshethyi] h2l4tfiazo[4 5 alpwrinaitiinf 72arbina] pyri nmi di n- 7- ani ne,

30

5-chl oro-6-[ 2, 6-di fl uoro-4-(3-pyrrolidin-1-yl propoxy)p
Skatorb6-{R:-difl dor8-4t{2k(frietrytaenido)ethoxylphenyl}-N-[(1S)-2,2,2-trifluoro-1-

[ J.[.1 triazal.o S5-a rimdin-7-am ne,
PR T8 st b 367 430815
5-chl oro-6-[ 2, 6-di fluoro-4-(3-piperidin-1-yl propoxy)ph
e - v 2ntrifl uoro-1- , )
SR Gt iamng BUSiia - luoioye NS 2 @iuoro-1-
nistintidtbylljt,84tAatblail Sla)eyrimidinG3ammephol i n- 4- yl propoxy) ph
enyl]-N-[2,2,2-trifluoro-1- 5
methylethyl][1,2,4]triazol o[ 1,5-a] pyri mdin-7-am ne,
Seshjote-6g4d2-¢dimathylanino)ethoxy]-2,6-difluorophenyi}-N-[(1S)-2,2,2-trifluoro-1-

e RERRRT B uiifaicth Al RRaS Parking, M Or 0- R [ 2, 2, 2-trit
methylethyl][1,2,4]triazol o[ 1, 5-a] pyri m di n-7-am ne,

5-chloro-6-[2,6-difluoro-4-(2-morpholin-4-ylethoxy)phenyl]-N-[(1S)-2,2, 2-trifluoro-1-

methylethyl][1,2,4]triazolo[1,5-a]pyrimidin-7-amine,

5-chloro-6-(4-{[3-(dimethylamino)propyl]thio}-2,6-difluorophenyi)-N-[(1S)-2,2,2-
trifluoro-1-methylethyl}[1,2,4]triazolo[1,5-a]pyrimidin-7-amine,
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10
5-chl or o- 6- {4 [ 3- (di met hyl am no) pr opoxy] - 2- f | uor opheny
WO 2e0Bk0p@72, 2-tri fl uoro-1- PCT/US2004/030515
methylethyl][1,2,4]triazol o[ 1, 5-a] pyri mdin-7-am ne,
5-chl or o- 6- {2 ~di f1 uor o- 4- [ 2- (et hyl am no) et hoxy] phen
yl}-N[2,2,2-t fluorol
nmet hyl ethyl ][ 1, 2,4]triazol o[ 1, 5-a] pyri m di n-7-am ne,
15

25445 !chlofo-B-{f fs)E A2, Qdmfruatdlylnaéﬂm@thwanqm}[1 2 £itrdiz61bros-oph

2-1

aﬁ‘@%ﬂ{/‘i'@tﬁﬁéﬁz 'ﬂ'ﬂE‘r’rﬁ’P ?W‘%M&Ff@ml 5-a] pyri m di n- 7- ani ne,
5- chI oro 6-{4-[ 2- (d| mat hyI am no)et hoxy] - 2, 6-di f | uor oph

2 2-1
3r£ét(ﬁgﬂ”'l@(<h%{ﬂ(ﬁ) 225 Z]trﬂfMOész&mﬁthylgthijm}h1 didltrinzelai e,

%@Y hol 4-yleth h

a%/yfiﬁ:cﬂ_ﬁ-[e dg_dtﬁlplg':‘ Fhoro mﬁt @fr gt Ey: ]n[ 1, vl ethoxy) phe
2, 4]tr|azol o[ 1, 5-a] pyri mdin-7-am ne, 25
4-"{4qblcﬁro%-6 {{(f‘@)%i @2&%%?6 H]Xhé%mlé‘tﬂgllwnqﬁéﬂ[k DUiPkzdof;8li T

uor ophenyl)
a]%’f‘ﬁ%‘%@ﬁ&‘/)rq ?'ﬂ‘ﬂEOWPWWO&Y]@U@Pi" 9’ a] pyri nidi n- 7- ani ne,
2-[4-(5-chl oro 7-{[2, 2, 2- trlfluoro 1

- met hyl et h amno 124tr|azo 1, 5-4a] rlmd

N'45- CE}‘PﬁQ { SdTZfEI F@Bf@e manEDZ y; triazolo[1,5-
Wlﬂﬂ(‘léﬁ%l-@s QWIZOI%[)@&@]Z’TWS' N Hﬁ{eﬂlyilprgﬁém h el ynlRm no

4] tr'iazol o pyrimd
yl)-3,5-difluor ophenoxy] pr opan- 1 ol 25 WD 2005/ 030775

W@ﬁ@é&@%f ﬂ@l%-b@{,% glflgoro -1- meTIhylethyI]ammo}t[LZ 4(13tr|ﬁzt? ?[1 &0

nm§5 chl oro-7 oro-
ajpyimidinpew)-B5-giflgpropaeny|ify’ rN “rdinethylpgapane-1 3 dlamme
yl)-3,5-di fl uor ophenoxy] but an-1-o0

N :54-(5-chloro-7-£ 2 2, 2- trifluoro-1- nmet hyl et hyl ] am n
Nojl4-{5-ohlata- 61263 2-trifluaani-methytethyilanBno}[1,2;4]triazolo[1,5-

ags_yg{wgdrinﬁtgg/1)d3,é-ldlf|9688ﬁ‘@ﬂ}1'r\]2 NaifBir)Rtdne P ol Rigpane- 1,

N1-[4-(5-chloro-7-{[2,2,2-trifluoro-1-nmethylethyl]amn

S R PP AR oty 22

1rﬁ1gt§ylettwl] [1,2 4]tr|azolo ,9-a]pyrimidin-7-amine,
N1-[4-(5-chloro-7-{[2,2,2-trifluoro-1-nethylethyl]amn
o} 1,2,4]triazolo[1,5-a]pyrimd i n-

r9 B4 4-ddlimethyleoptbytyl]-2difratheay ByN-EH SR8, 2 frifludical -

t\feth
5 br o %][1624HHTZQ?IOJ smlél%yﬁm]'da{?n7nao |B(raopoxy] 2, 6-di fl uoroph
enyl}-N-[2,2,2 trlfluorol - nmet hyl et hyl ]

iR R R

n@hu)}lethylf[[’Q,Z gazotalf,padpyeimidin-7-amine,

5-chloro-6-{3-[3-(dimethylamino)propoxy]-2,6-difluoropheny}-N-[(1S8)-2,2,2-trifluoro-
1-methylethyl}[1,2,4]triazolo[1,5-a]pyrimidin-7-amine and

5-chloro-6-{3-[4-(dimethylamino)butoxy]-2,6-difluorophenyl}-N-[(18)-2,2,2-trifluoro-1-
methylethyl][1,2,4]triazolo[1,5-a]pyrimidin-7-amine.
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methylethyl][1,2,4]triazol o[ 1, 5-a] pyri mdin-7-am ne,

5-chl oro-6-{3-[ 2-(di net hyl am no) et hoxy] - 2, 6-di f| uor oph
we@eoosp3awg 2, 2, 2-trifluoro-1 - 20 PCT/US2004/030515

methylethyl][1,2,4]triazol o[ 1, 5-a] pyri m din-7-am ne,

5-chl oro-6-{3-[ 3- (di met hyl am no) pr opoxy] -2, 6-di fl uor op

henyl }-N-[2,2,2-trifluoro-1-

nmet hyl ethyl ][ 1, 2,4]triazol o[ 1, 5-a] pyri m di n-7-am ne,

and 25

Mgsr;t&?bf%k@[lg pitelr doH BB bAlsNAIcAErP odordintod Fbimasta draare

uor o- | -
therdallowingtdepipppndsorahermagastiealty ascentalle saisdhere® ani ne.
26 WD 2005/ 030775 PCT/ US2004/ 030515 DETAI LED

DESCRI PTI ON OF THE | NVENTI ON The conpounds of IS, .
54chioma6-i{4ai3-(ﬁﬁpetb3§amh@M@M&’H@rﬁ‘ﬂwph@Bﬂ}T@ﬁ@iS&ré'9’25”""”0“)'
AR id) B Skihhis-7-drthe kAW starting
1%%%3{'%@(@’%?@%0 ‘{/’g%lﬁ{gr eplar ed ag described in
literature procedures or (c) new internedi ates

S%ﬁ%%-é-?ﬁ%diffﬂxo@?—g?-gﬁ&ﬂﬁém}@ﬂqo%&ﬁihbﬁﬁmﬁhSQJZJ,Q,@CMH@@’O-L
erei n."’Reactl on re pertormed in a solvent _
mesthytediol]] 1a2. dltriazololieS-e Ry @it 7&mine-mat eri al s enpl oyed
and suitable for the transformation being effected. It
is 10 understood by those skilled in the art o

t of .
Acapgeifically pyaiemascampavad of tis maemt@asacpgﬁ@g ite, ﬁ%"!“f‘t"ia {lb) is the
f‘ﬁ'ﬁg’ﬁﬁg& %Byﬁch ggéﬁglnﬂﬁégu%cmﬁfsécc@ﬁaﬂ@'%él’tssﬂwéfgofzw th the

ran rmations "proposed. This may
necessitate judgenent as to the order of synthetic

St eps oprl ate ' BBy ThtREny IRl [FRIE2 252-trfluoro-1-
S P SRl S (RN RB TRy BT 22
npstiepethyl][ URdidazolad1, iadeyrimidiod/rani®e. Substituents on the
15 starting materials may be inconpatible with sone of
the reaction conditions. Such restrictions to the
Morbspédificatiy srefamiedrcompeoundmefdhe iveniigntifclédes react i on
conditions will be apparent to one skilled in the

art. Reactions are run under inert at rstn\Eher es where
BAEorofB- {268 diflucto- 4B dmethyloninelsrasoxylpneny i K g & 2-trifluoro-1-

BB 2t SR AR Fybogln R o e
by a process shown in Schene |, which conprises

4 EERLLA% PPt L AR RIS 2982 doro-1-

methylethyl][1,2,4ltriazolo[1 ,5-a]pyrimidin-7-amine succinate salt,

5-Ch|oro-6-{2,6—diﬂuoro-4-[3-(methylamino)propoxy]phenyl}-N-[(1 S)-2,2,2-trifluoro-1-
methylethyl][1,2,4]triazolo[1 ,5-alpyrimidin-7-amine fumarate salt,

5-Chloro-6-{2,6-difluoro-4-[3-(methylamino)propoxy]phenyl}-N-[(1 S)-2,2,2-trifluoro-1-
methylethyl][1,2,4]triazolo[1,5-a]pyrimidin-7-amine succinate salt dihydrate and

5-Chloro-6—{2,6-diﬂuoro-4-[3-(methylamino)propoxy]phenyl}—N-[(1 S)-2,2,2-trifluoro-1-
methylethyl][1,2,41triazolo[1,5-a]pyrimidin-7-amine fumarate salt dihydrate.
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US6, 297, 251) in which Rl, R2, R3, R5, L', L2,and X are

as herei nbefore defined, and L3 represents a | eaving
wW@e@ap307®hi ch is a renovabl e group, in parti cuPEF/US2004/030515

fluorine 27 WD 2005/ 030775 PCT/ US2004/ 030515 at om

with a conpound of the fornula HY-(CH2)" Qin which Q

and Y are as hereinbefore defined, in the presence of

a strong base including al kali metal hydroxide,

al kali metal carbonate and al kali netal hydride, e.g.,

Mex ispaaifioatly pearrddcdniupd£serng tvestionisence of a
sol vent. Sultable solvents include aprotic solvents, 5

such as di net hyl sul f oxi de, di met hyl f ormam de, and the

El—CKI@ro—é'l[lE(SIdﬁ%Fd 4’-'[6 (rﬁetﬁybhﬁb Nopcﬁ@]phb@ﬂ} IQL[H 957-2 a 2—triﬂuoro-1-
era ram about 00C.
H@ﬁt@y'ﬁ ZF@," '92‘19[1@Np%”ﬂ|9'% 7-pming suFgingty SFWE‘(TQI—Q) nQ Y

= O S, NR4 Conpounds of Forrmula (I) where R |s
RR1-11, ~N-H 15 20 25 Y is CH2 can be prepared by a
%Eale@s-@ BB P 3 BRI OB B AENG 15 )F.2.2-1Rguoro-1-

l%hyl%ylﬂﬁ{@mﬂﬁgzolbh /5~ é]%ynr?ﬁdﬁnidarﬂm@rs%céﬁat@%fa\lt R cpRave.

base

Further preferred compounds of this invention according to Formula (1) are the
following compounds or pharmaceutically acceptable salts thereof:

5-chloro-6-{4-[3-(dimethylamino)propoxyl-2,6-diflucrophenyl}-N-[2,2, 2-trifluoro-1-
methylethyl][1,2,4]triazolo[1,5-a]pyrimidin-7-amine,

5-chloro-6-{2,6-difluoro-4-[3-(methylamino)propoxylphenyl}-N-[2,2,2-trifluoro-1-
methylethyl}[1,2,4]triazolo[1,5-a]pyrimidin-7-amine,

6-[4-(3-aminopropoxy)-2,6-difluorophenyl}-5-chloro-N-[2,2, 2-trifluoro-1-
methylethyi][1,2,4]triazolo[1,5-a]pyrimidin-7-amine,

5-chloro-6-{2,6-difluoro-4-[3-(4-methylpiperazin-1-yl)propoxy]phenyl}-N-[2,2,2-
trifluoro-1-methylethyl][1,2,4]triazolo[1,5-a]pyrimidin-7-amine,

5-chloro-6-{4-[3-(ethylamino)propoxy]-2,6-difluorophenyi}-N-[2,2, 2-trifluoro-1-
methylethyl][1,2,4]triazolo[1,5-a]pyrimidin-7-amine,

S-chloro-6-(4-{3-[ethyl(methyl)amino]propoxy}-2,6-difluorophenyl)-N-[ 2,2, 2-trifluoro-1-
methylethyl][1,2,4]triazolo[1,5-a]pyrimidin-7-amine,

5-chloro-6-[2,6-difluoro-4-(3-pyrrolidin-1-ylpropoxy)phenyl]-N-[2,2,2-trifluoro-1-
methylethyl][1,2,4]triazolo[1,5-a]pyrimidin-7-amine,
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L2 N N X 28 WD 2005/ 030775 Schene |1: Et02C CO2Et L1
L2 H2C, (CH2).NR6R7 (I11) POX3 R3 R5 NNH (M) H

wWEMNs82@04/ 030515 H2C- (CH2) nNR6R7  N- NH base BCHU$2004/030515

NIN N NH2 L N'NOH (V) L1 H2G (CH2).NR6R7 X N N

L2 X (V) RB31HGC(CH).NR6R7 R~ HL. N NN 2 L

5-chloro-6-[2,6-difluoro-4-(3-piperidin-1-ylpropoxy)phenyi]-N-[2,2,2-trifluoro-1-
methylethyl][1,2,4]triazolo[1,5-a]pyrimidin-7-amine,

5-chloro-6-{2,6-difluoro-4-(3-morpholin-4-ylpropoxy)phenyl]-N-[2,2,2-trifluoro-1-
methylethyl][1,2,4]triazolo[1,5-a]pyrimidin-7-amine,

6-[4-(3-azetidin-1-ylpropoxy)-2,6-difluorophenyl]-5-chloro-N-[2,2,2-trifluoro-1-
methylethyl][1,2,4]triazolo[1,5-a]pyrimidin-7-amine,

5-chloro-6-{4-[3-(dimethylamino)propoxy]-2-fluocrophenyl}-N-[2,2,2-trifluoro-1-
methylethyl][1,2,4]triazolo[1,5-a]pyrimidin-7-amine,

5-chloro-6-{2,6-difluoro-4-[2-(methylamino)ethoxylphenyl}-N-[2,2,2-trifluoro-1-
methylethyl][1,2,41triazolo[1,5-a}pyrimidin-7-amine,

5-chloro-6-{4-[4-(dimethylamino)butoxy]-2,6-difluorophenyf}-N-[2,2,2-trifluoro-1-
methylethyl][1,2,4]triazolo[ 1,5-a]pyrimidin-7-amine,

5-chloro-6-{4-[2-(dimethylamino)ethoxy]-2,6-difluorophenyl}-N-[2,2, 2-trifluoro-1-
methylethyl][1,2,4]triazolo[1,5-a]pyrimidin-7-amine,

5-chloro-6-[2,6-difluoro-4-(2-morpholin-4-ylethoxy)phenyl]-N-[2,2,2-trifluoro-1-
methylethyl][1,2,4]triazolo[1,5-a]pyrimidin-7-amine,

5-chioro-6-(4-{[3-(dimethylamino)propyl]thio}-2,6-difluorophenyl)-N-[2, 2, 2-trifluoro-1-
methylethyl][1,2,4]triazolo[1,5-a]pyrimidin-7-amine,

2-[4~(5-chloro-7-{[2,2,2-trifluoro-1-methylethyllamino}[1,2,4]triazolo[ 1, 5-a]pyrimidin-6-
yl)-3,5-difluorophenoxylethanal,

3-[4-(5-chloro-7-{[2,2,2-trifluoro-1-methylethyllamino}{1,2,4]triazolo[1,5-a]pyrimidin-6-
yh)-3,5-difluorophenoxy]propan-1-ol,
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w@e@sesoes of a tertiary am ne base such as

(1) NNXD5 As described in Schene |1, treating

diester (I1l) with 2-amno-1, 3,4-triazole (1V) in the
PCT/US2004/030515
tributylamne, at a tenperature up to 190C provides
compound (V). Hal ogenati on of conpound (V) with

hal ogenating agents POX3, PX3, or PX5, such as

P. ﬂ rous ox¥ch ori de or phosphorous oxybromn de,
BB EBrer Azt S8 RNy IAmeal - ScTrazhlet o plRutiden-6-
yibed 5-amdoropRerdxgpuamensnt of the 5-bronmo or 5-chloro of

5,7-di hal o conpound (VI) with an amne (VII) in a
suitabl e aprotic solvent, such as dinethyl sul f oxi de or

rdL[mMmbfdm{{erﬁ ﬁﬁtﬂuo@mnfehﬁlléth)}f]‘énilrfb}[ﬁ @4]%9&8[‘1 Csea]B{mrﬁ.dm-
sopropyl et hyl
Q:g}rgélﬂ’fﬂ’g’r QﬂhePﬂ]’NuN N(- F")meﬂl‘ﬂprPé@Q éﬁ obamlny can be

pr epared by a pal | adi um cat aI yzed process in which
rifluoromethanesul fonate % I]I s coupled with
Yl

"ériﬁ T &IRSA-7- ﬂgr%%trkﬂuaf@rbrr\emweat aminogft x?o‘ﬂtﬁ@mlo[d rfa@leyrimidin-
d%HSIbﬁmjoF&)hBh;ﬂ{Jﬁ? ﬁﬂdmtwg% 1 BLpiAs (MI11) with

di ethyl mal onate (US5, 9 to provide diester
(I'X) followed by denethyl atlon in the 29 WO

P@"QQ% Qﬁl@%zﬁ{[.@@i hﬁ@%"’f Qfé@?/i’e%)mé "?2 Afiaba58%- -aJpyrimidin-

tr henol rthefr reaction
%Hb?réTd'fMORﬂPﬂﬁ] -Nt, 'Nl fjmﬁé'ﬂkﬁf’é@frﬁah&ﬂﬁmlﬁm ¢ anhydride

affords trifluoronmethanesul fonate (XI) as shown in
Schenme Ili. Schenme I11: (VII1) EtO2C,/COREt CuBr NaH
Shgpe -l 3ddipathylamine)proppxyls?, ¢ diftygmeienyll-N-12,2,2-trifluoro-1-

methylethyl] [1,2,4]triazolo[1,5-a]pyrimidin-7-amine,

5-chloro-6-{4-[4-(dimethylamino)butyl]-2,6-difluorophenyl}-N-[2,2, 2-trifluoro-1-
methylethyl][1,2,4]triazolo[1,5-a]pyrimidin-7-amine,

5-chloro-6-{3-[2-(dimethylamino)ethoxy}-2,6-diflucrophenyi}-N-[2,2, 2-trifluoro-1-
methylethyl][1,2,4]triazolo[1,5-a]pyrimidin-7-amine,

5-chloro-6-{3-[3-(dimethylamino)propoxy]-2,6-difluorophenyl}-N-[2,2, 2-trifluoro-1-
methylethyl][1,2,4]triazolo[1,5-a]pyrimidin-7-amine, and

S-chioro-6-{3-[4-(dimethylamino)butoxy]-2,6-difluorophenyl}-N-[2,2, 2-trifluoro-1-
methylethyl][1,2,4]triazolo[1,5-a]pyrimidin-7-amine.

26



10

15

20

25

5 HO (X) CF3SO20 Et02C CO2Et L' L2 CH3O
(HO) 2B~CH2' - (CH2) nNR6~ BBr3 Et02C CO2Et L1 L2 H2C,,

W@ SHRPSINRGR7 Conpounds of Formula (1) where R PCHUSHOLIBBO515

cycloalkyl, Yis 0, S, or NR4, and Qis OH can be
prepared by a process described in Schene IV and
Schenme V bel ow wherein L', L2, L3, X and n are as
defi ned above. Ester (XIIl) is reacted with 10 acid
chloride (XIV), prepared fromthe correspondi ng
carboxylic acid where R is C6- C8 cycloalkyl, in the

RS DS ombrionGR hef WRaRYR of ket oest or (v
with 2-amno-1, 3,4-triazole (IV) in the presence of a
t er t iTheycoatponaddoithissmehticsmby bd piepadtl fiem:ak) Bommercially

Y BTRE Bh5 19 i el b b =
deberibddn (itekdture procedures or (c) new intermediates described in the schemes
and experimental procedures herein.

Reactions are performed in a solvent appropriate to the reagents and
materials employed and suitable for the transformation being effected. It is
understood by those skilled in the art of organic synthesis that the various
functionalities present on the molecule must be consistent with the chemical
transformations proposed. This may necessitate judgement as to the order of
synthetic steps. Appropriate consideration must be made as to the protection of
reactive functional groups to prevent undesired side reactions. Substituents on the
starting materials may be incompatible with some of the reaction conditions. Such
restrictions to the substituents which are compatible with the reaction conditions will
be apparent to one skilled in the art. Reactions are run under inert atmospheres
where appropriaté.

. The compounds of this invention encompassed by Formula (1) where Y is O,
S,orNR*and R'is

may be prepared by a process shown in Scheme [, which comprises treating a
compound of the Formula (11) (US5,948,783, US5,986,135, US6,117,876, and
US6,297,251) in which R, R%, R®, R®, L', L% and X are as hereinbefore defined, and

L® represents a leaving group, which is a removable group, in particular a fluorine

27



10

15

20

25

Base (XVI) 30 WD 2005/ 030775 PCT/ US2004/ 030515 As
shown in Schene V, pyrimdin-5-ol (XVlI) is reacted

wowrak/osonpound (XVI1) in the presence of a stponyShasesosis
whi ch includes an al kali mnetal hydroxide, alkali

nmetal carbonate and al kali netal hydride, e.g., sodium
hydride in an aprotic solvent which includes

di met hyl sul f oxi de, di net e to
ateypy Wit 2 SpRpPURCKES|th |6r50rm|=ﬂég% @ﬂzng#n e“ﬁﬂ (Wu ﬁ“f
he‘i‘ﬁh@&ﬁ@ééﬂﬂ% a@&fﬁt;ﬁem of EXﬁong:baE%SuncluslmgLalm n:jetal

osphor ous oxychl ori orous oxybr.om,de .i.n
B Skah e broRTaE i eligh B e o aoo DR NEIHE in
thé }S@Qenh“@ 8F @os?nbéoﬁ@édﬂefhb eSaitdlgisivemeginciutie aprotissolvents,

further reacte

suph gspinge oI e, HTeyRHAMEmd REJG oo BRI suebl

ca?ﬁéc%@t at 3lt6ahahitueMthavherk gHéme hsoUf8°Ch syt 060°Cy| . 10
Schenme Vi N-m Li L3 HY-( 7 O R (XVIT) <

NNOHL (XVI) R L~Y NaH DVSO OCH3 OCH3 Rl i Y/
SR EL~10 N-N (XVI11) ~ NON OH L2 cH

R Ll 5_IJ{\3
5 l N =
R . L3 base R N-H \”_:—_Y_(CHZ)nQ
T HY—(CH),Q — NN
LZ </ LZ
< /L B
NT™N"X
4] Y=0,8,NR? )

Compounds of Formula (1) where R'is

Y is CH, can be prepared by a process described in Scheme Il below wherein R',
R? R% R% R% R’, L' L% X and n are as defined above.
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z) In, / HI O~ DDQR NN-I < N"X N/((XIX OCH3

POX$/ (Et) 2NPh Wth reference to Schene VI,
WEROsHBWTN- 5-0l (XVI), where Rl is C6-C8 cyclpel/k§004/030515

is reacted with conpound (XXl), where Yis 0O, S or

-NR4, and R6 and R are other than H, in the presence

of a strong base which includes an alkali netal 15

hydroxi de, al kali netal carbonate and al kali netal

hydri de, e.g., sodiumhydride in the presence of an

SdHemtd F: sol vent which includes: dinethylformam de,

di methyl sulfoxide, and the like to give am ne

(XXII) Reaction of amine (XXII) with hal®

M, tPX3 or PX5 such as phoshhg

oxy%hl i dezor rous _ﬁproinél

X i s hetsl nbef ore de |ned R i¢ 0‘..0:1 cycLoaI kyl, and

re er th H 31 WONZORE 03775 Séhene
%}(@5}@@21{8305 m L3 R RL1 ~YR6 N7 N

(1)
) H,C—(CH,),NR’R’
L\~ !
POX N 1 S
. 3 ~ X
(v
NN X (VD
RS_f ' R? . H,C—(CHy)NRR
NH O pel NV
vin H N-H |
<’ L
I
/LN . 4y

As described in Scheme II, treating diester (lll) with 2-amino-1,3,4-triazole (IV) in the
presence of a tertiary amine base such as tributylamine, at a temperature up to
190°C provides compound (V). Halogenation of compound (V) with halogenating
agents POXs, PX,, or PXs, such as phosphorous oxychloride or phosphorous
oxybromide, gives 5,7-dihalo compound (VI) where X is hereinbefore defined.
Displacement of the 5-bromo or 5-chloro of 5,7-dihalo compound (Vi) with an amine
(VIl) in a suitable aprotic solvent, such as dimethylsulfoxide or dimethylformamide,
and the like in the presence of a base, e.g., N,N-diisopropylethylamine, provides
compounds of Formula (l). 4

Diester (11) can be prepared by a palladium-catalyzed process in which
triflucromethanesulfonate (X1) is coupled with aminoalky! boronic acid (XIt).
Trifluorosulfonate (X1) can be prepared by coupling bromide (VIII) with diethyl
malonate (US5,981,534), to provide diester (IX) followed by demethylation in the
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N(CH2 .R RLHN , N.7 R POX3/(Et)2NPh RL ral ( ,N
XXI) NNNNOHL2)) </NN'" OH 2 N-N1X (XVI) NaH, DMSO

W@ 20650307¢XXI 11) As shown in Schenme VII, pyrimPGCTUS2004/030515

(XVl) where R is C6-C6 cycloalkyl is reacted with
am no conpound (XXIV), where Y is 0, S or -NR4, and R7
is H inthe 5 presence of a strong base V\,hi ch

i ncludes an al kali metal hydroxid

presansewhberoaidbramida to gietrienehid) %‘é’fheé "P@C jony gﬁ*?*l%"‘ (X) with
trlm&ﬁh@ﬁ\ah@s%%ﬁlc%ﬁ?&%%f@?ds&ﬂﬂuoﬂﬂﬁ&haﬁe@ﬁbwaw {Xiyab ehown
I ncl udes: di nethyltormam de, dinethyl sulfoxide, and
intS¢emeRlé to give anine (XXV). Reaction of amine (XXV)
with di-tert-butyl dicarbonate affords tert-butoxy
sameny! (t-BCC) bl ocked ami ne (XXVI). Reaction of
(t- BCI:) bl ocked 10 am ne (XXVI) w th hal ogenati ng
agents POX3, PX3, orPX5, such geﬁ ho%B rous
ox Ch ride or phosphor ous oxy fn the presence
d| ethyl@nidd pe affdrds ¢ (X&) where
J/S herei n efoT/e defln?q_’(':brrpou b, ((XXVI 1) Ts then
C ocked V\Athtrlfluoroacetlc (TFA) to afford
amine (XXVI11). Scheme VI : % 5 Ro N
((Viyc) 2 1'" _ NN < N-I\U OHL (X

R

_CH.
E10,C COzEt Etozc COZEt - LA AL
L (CFSSOZ)O l/ P

H,C
// 20 (CHZ)nNR6R7
CF38020

5 XD (1)

Compounds of Formula (1) where R' is Cs-Cs cycloalkyl, Yis O, S, or NR?,

and Q is OH can be prepared by a process described in Scheme IV and Scheme V
below wherein L', L% L, X and n are as defined above. Ester (XIll) is reacted with

10  acid chloride (XIV), prepared from the corresponding carboxylic acid where R’ is Ce-
Cs cycloalkyl, in the presence of lithium diisopropylamide (LDA) to give ketoester
(XV). Further reaction of ketoester (XV) with 2-amino-1,3,4-triazole (IV) in the
presence of a tertiary amine base such as tributylamine at a temperature up to
190°C affords pyrimidin-5-ol (XVI).

15 SchemelV:
o)
0O O N-NH
A 1
O/\ R1 O/\ (N NH2 4 L/
L2 L 1) LDA R Y 43
! X 12 At (V) N U L
\N \
7 2) 0 l \z Base </ P P 2
\L3 R0 \La NSO
(X V) Xv) v

30



10

15

20

NaH, DMSO <" NIJN OH L2 (XXV) (XXVI) | POX31(Et)2NPh L

YR6 1 RL 1/ NCHZYNH NN < NNX L2 15 N H HY~-CH
WORMsR077Y~(CH) - N BOC 1 LY~(CH R6 R6 1 R6 (XORLT/UP2004480515

1 R Rl Y~(CH2YN BOC 32 WD 2005/030775

PCT/ US2004/ 030515 It is understood that this invention

encorrpazsesf all crystalline and hydrated forns of

conmpounds of Fornula (]) and t ha nmaceut i caII

acc et e 18 Schayne VTﬂéréﬁlar%JégMﬂ% eipda ?ﬂ”%PBPE

(xvtgflh fife &%sém;% o GrgReHY Basedivhithingludey antikan nastal hytlogige,
erived from such organic and inor

alkal et AP BATh RO B §14. UG by e 2 pa gPptc

solvblﬁ%ﬁléh m@l'uﬁéé Simeﬂ%hlf@mdefq l@[rﬁéihylfbrmémm bAd treUke tdgioe
och| ori

ethep MWhoRpec’uOﬁuoi piher 35%\'%%#1 *aa'gq%\aﬁ%ﬁwa%%n %ﬁ% PXs, or PXs,

suclb@é‘éﬁ&%ﬁ@ﬁu@'@k{omd{ﬂdé%ﬁ’ﬁhééaﬁorﬁs@kyb‘ﬁomﬂfedﬁkhélpre@éﬂcﬁldfI C
siml arl acc&pt abl e further sal

N Nidistovlaniting affclids epRadng (Ko ahers X Iy hﬁfﬁ'j‘bé i gelinet-e s
furtiid fedbiety \th’rhﬁ @[dléi'ﬁ“oro-fmb?ér% AAGehLiNdAEIDDA) teaftire

preferred. a representative exanpl e of
alcqbﬁb@%d\@&fq %a‘ﬁlcys GerdpRlal e salt formation, the
hydrochl ori de salt of
5-chl oro-6-{2, 6-di fl uoro-4-[3-(nethyl am no) propoxy] phe

Schigev: N[ (1 S)-2,2,2-trifl uoro- 1 -methylethyl]
[1,2,4]triazolo[1,5-a] pyri mdin-7-am ne, is
L' L* HY-CHyO \/Q/OCHa /(CHZ)K oo
R' ¥ /l _xvy VTS POX/(Et):2NPh
NN S NaH, DMSO N-N S XV
ot NI oHL2 o
OCH 2
(XVI)1 y oﬁ 3 Son
R! L//I “NCHT, )rQ
N- . N-N"
¢ ijt(qz e
N >N"X
(XIX)

With reference to Scheme VI, pyrimidin-5-ol (XV1), where R’ is C¢-Cs
cycloalkyl, is reacted with compound (XX1), where Y is O, S or ~NR*, and R® and R’
are other than H, in the presence of a strong base which includes an alkali metal
hydroxide, alkali metal carbonate and alkali metal hydride, e.g., sodium hydride in
the presence of an aprotic solvent which includes: dimethylformamide, dimethyl
sulfoxide, and the like to give amine (XXII). Reaction of amine (XXII) with
halogenating agents POXg, PXs, or PXs, such as phosphorous oxychloride or
phosphorous oxybromide in the presence of N,N-diethylaniline affords compound
(XXIII) where X is hereinbefore defined, R' is Cs-Cs cycloalkyl, and R® and R’ are
other than H.
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neutralized with aqueous al kali netal hydroxide or
aqueous al kali netal carbonate, and further reacted
WOWRE0K/0307311 t abl e pharmaceuti cal |y accept abl e sBET/US2004/030515
form ng acid 15 descri bed herei nabove in a suitable
sol vent. Suitable solvents which may be used i nclude:
wat er, met hanol, ethanol, isopropanol or conbination
thereof and the like. A ~ preferred solvent is water.
Sphemedbl y, pharmaceutically acceptable salts may form
by heating 20 conpounds of Fornula (1) in a suitable
sol vent, at about 30 -100 C, preferably at about 65 -
75 C,1unst|I a g:l ear soI utiongforms. Upon caaelinhg thke

o] o] H ay kg,e col,l /t/ndCqund eI M-Io M USIWB(CHZKN'R’
ove;——
NX

a9 ons \@es Y | e ei nab )

Sl gro- 6.2 6- ¢ o@4[3 25 ¢

(rremw ant i pr OleX“s’/,]X enyl }-N-[(1 o)

S) - 2 2,2-trifluoro-

rrethyl ethyl][l 2, 4]tr|azol o[ 1, 5-a] pyri m di n-7-am ne
succi nate salt and 5-chl oro-6-{2, 6-

di f | Amstmwh-ih Scheme M, ammld)rpﬁ-oHé(W)] whesaR s Ge- Gy aycloatky!
20 2- 7
s RO FR B POI PR K05 P iRy ang R fthan e

presﬁem:aloaa stre) baserehigh ndiudesian IaHiah petal hgdrosde,dilkaji d@%’(ﬂles

carfiRus Sost g8 b5, SOTp ATt  REpRESRIVIEES O
apraiic subienswhith includes atipethalfermamids dumtnwdsrf@m 78d the like to

glv%%énggg&gg/ IQ%%?%E OFQ!%IH%I‘(WEVI’(I’\ @Yfe?tt LA o \Aﬁl‘ég%'hgfewﬂo)’ds

ar naceut rrses
tertaautbcmyma[bndyldf-BOm) bldCMcéammer(XP(Hl)c ARt ¢fc§hB@E>)b|ocked
ass ti. t a a
amigg - ﬁ'{]]wa%agietp\aﬁnlﬁ Qé@'ﬂ{rﬁﬁs(g rl*’>g3é ht Iyxsh \Q/lgc%ﬁsgkﬁlogphomus
oxyahlantmmpmsmmomdnxybmmds int the pregiencé ob”@s,hb@letbdgmm affords

ef f ect nd
corfpou R X TLIREr § hebuEMg Hahe colBotind BYETA kel
deblacked ith afflustcacelio atigp hTErA}m effodiacaine 08t pr ocedur es
descri bed herein, the conpounds of this invention are
useful as agents for treating, inhibiting 10 or
SO LE {fji N9 the growth of cancerous tumor cells and
assocr a ed di seases in a mamual in need thereof. The
compounds of the invention are useful as agents for
treating, |nh|b|t|ng or controlling the growth of
cancerous tunor &&lls and a3300|@ﬂed di sease
nannah‘ * nid » Ner eof ' nngnplng Wit h dtu \nmgydgcc
n1cRot ules mﬁﬂd pf 0 T ot daggbe Nw‘\ N

oupds of L are
gfég b’éﬂ-use U For N%@l QHdat ment or prevent"b oﬁ

canggious tunors that express multiple dr ug
resi stance (MDR) or are resistant because of
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In particular, when contacting a tubulin containing
systemw th an effective anount of a conpound of

WOo-200508E78 1) results in the pronotion of m crorPCUS®04/030515

pol yneri zation and further stabilizes m crotubul es and
by pronoting m crotubule 20 pol ynerizati on and

stabi |l izing mcrotubules said conpounds of Formula (1)
are useful as %ents for treating, inhjbitin

or
cont r bi9 negreteRd ﬁbtmqq'n\sernﬂe%ﬁe%%%w%@h"ﬁ%andamirated

%ﬁ@@b@oﬁ%o@hé@aﬁﬁﬁmu@@) érwtméur ?ﬁm@b@jti&b%&}é&bﬁl@é@ﬂy
be in a tunor ce i biting neopl| astic

dT@e%{@E“B‘}eU&Hﬂ{yrﬁ@?%t?P'ﬁéaﬁ?]Xfetf‘? Eempound inygntign are

REROMEHed BSRT SURAGridhid BRd mb@aﬁuetphaw&@bt.@any a&@épmilésau
may be treated and 1 n 25 particular, humans. Further,

dfafreing agids ae: laglio: sitric: ﬁ@e@y@ﬁaﬁq )2t SHEFIRIC. §aRlpig palopis,

Kﬁr&ﬁﬁ)ﬁc(’rﬁyd%lﬁér%rc Fﬁ@a%hﬁﬁé‘htné tsulftﬁ'lcbﬁietrféwe%lfoh@t many
neopl asi as such eukem a ueagwcancer col on

c%ﬁﬁ@@mes%fwe di- asnsa&we&or Sapdelis digrand sipilarly Kagwrr |

PAQ8HtAbR acﬁﬁnﬂ?urtr%?@af@\'setﬁéftnﬂ%i%éétﬁ; YN TEAR alh%rthﬁblar
effectively admnistering effective anounts of the

cloapydiraliodde. fgmnateand ?900'"%’&3!"? aieareleredonmpounds of
Formula (1) 30 are useful for the treatnent or

gr evepk 'a%g@%e&éﬂf@é%ﬁalé Waﬁﬂééé@hcaﬂly @E:@@ﬁalﬂél Eélt fration,
rug resis

é R@ are res caus I\/]Dﬁ
e EarPloBHia PAIt ok SBBro-S 2P SOty L Meth g asingIPropo Bnenylk-
%@2 ,20fiflubeenL ﬂ@ /]m.az&dsn IBd b eHhaiain-1-HieS |s
2005/ 030775 [ US2004/ 030515 Pr ef er red canc
nevtrqhz%%wﬁ% ﬁﬂuwsﬂw%'dy iopsiei A @guerysalalimgtal u?@ébonate

@Ad EUrthePPoactedWif A Buitdn) FHPMBeeLBEally Rieksithisle sBY formlng acid
carcinoma s meant a benign or nal | %nant

dassibed harainabryR Bk syipble Shvept e s@vepts @?%@?y Be used

GRiveNRERY, rﬁétﬁéﬁ@téthamngd;ﬁ@dahol SHRnbifRtibn tHeRebf and the like. A
carC|nona col on car cCl nonm, mel anonma carC|nona 5 )

ouaferechsAVand iISIMAET or renal carcinomm. A preferred

host is a human. The effective dosage of actlve
i ngredi ent enployed may vary dependi ng

part . Eefarable rﬁ@amacwlwéaept@tﬁ%saiﬁd@%@rm by ‘heating
adm lﬁsr&tﬁoﬂﬂuléw |§§!§|¥dbﬁé’sd?\7eni Q@ab&ﬁ@@'—ﬁb@ IaCbﬁ'lef’éaﬁlably at

treated. However I n genera SatIS actory resu ts are
@bouti65ed 56k nintiteheearmppdion dermst Upea cpolingriheé epmpeund may be

], in amounts ranging fromabout 10 0.10 to
g:gﬁgélfgd%ﬁ{%ﬂkg of body wei ght per day. A preferred

regimen for optinmum results would be fromabout 1 ng

to ab f r ) A3
dos gL e CEFort qeRRfRe AR bE] s (N0 0 SMfdora s
Xlﬁheﬁglanmcﬁbmpbxﬂﬂmyﬂﬁ‘l [(®8)-2, BQ-taﬂi;qu‘é conpound for a
HihAghvRL ,53%35%9@@,_ésgapwmiemgﬂam%n&ciﬁéte s A5 ShRFEE-2,6-
difluoro-4-[3-(methylamino)propoxy]phenyl}-N-[(1S)-2,2,2-trifluoro-1-
methylethyl][1,2,4]triazolo[1,5-a]pyrimidin-7-amine fumarate salt are produced. In
particular dihydrates may be formed by further contact with an atmosphere of water

at about 80-100% relative humidity for about 24 hours at room temperature.
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15 The dosage reginen for treating manmmal s may be
adjusted to provide the optinmmtherapeutic response.

wo-o00503Eanpl e, several divided doses may be PCT/US2004/030515

adm ni stered daily or the dose may be proportionally
reduced as indicated by the exigencies of the
therapeutic situation. A decidedly practical advantage
is that these active conpounds may be administered in
any conveni ent manner such as by the 20 oral,

I ntravenous, intranuscul ar or subcutaneous routes. The

act I vmamﬁﬁ@rund@nﬁén é&wrdlrﬁg\!}ﬁyb}bm%s H@Maﬂﬁéﬁeﬁﬁ@él’bbfm?@sltlon

adm ni st ered, { n;g') an inert
SR EP RS R Carvicing.of [ indaigh sy e aliepvar @psociatiop et a
pﬂ’faymb@utleélryl ABeptabm dAnledl M pFularsiiglpresdft MUértion provides a
or the Be conmpressed into tablets or
R o Foniabalinh PHicB GoRPHEAS A SHRCHTE FREURGE comAoHed of
tisativentior ad alphafmddeaficane HédeptdEntditist rati on, these

active conpounds may be Incorporated with excipients
and used in the formof ingestible tablets, buccal

t abl Gia?s,edtanﬁb eSsults 6RREMRS ph&hia?ébb@vcaﬁéwa&!dﬁ% described
r.up wafers and the |ike. Such conpositions and

%'Ba SRS WIS BYRHPA 28 USCBA 36 Sgentsdrgroaiog, bitng
SruBRPLINtY thERLower oF @BAGESUSAImoF &ﬁ]s%‘hﬂ%@%é:ét@@&s@%s ina

repar at1 ons X of course, be varie ]y
'5 WB@LW&?@B; &J§0h o N5eAOMPOHN I fbe Mﬁf@”aﬁfél&'ﬁe 5bag agents for

tré@inyEhigibiting br I:dS\ﬂrdthPtthe Jlﬁﬂ/tfﬁé‘f%ﬁ&er@ﬁs AFhdr\cRlls m&gted
|n such t herapeutica useful conpositions is su

dispases Ing,megunal iy B%%dgf@ere«wi by 'nE%aneavlﬁhéabullpreé@évlp@albu'es
m@mbﬁmgomr@mbmég@cgfr@hmm FHE @bApBENdsLtREINRERRAHre also
35 2005/ 030775 / US2004/ 030515 i nvention are
e LeAtMeRt onpreysirn abeangeraysitymers thataxatess multiple drug
rbg‘gme@(M@Rﬁﬁﬂarek@&&aﬁ&&éu%flmmcOrrpound The
tablets, troches, pills, capsules and the |ike may

al so Bbpartigylan waen P@Ptﬁ‘gkﬂg @&Ub‘d‘“&oﬁmn%ﬁb@ﬁﬁrﬁw“@ @meffective

érﬁé\ﬁﬂi@ﬁﬁEBmp@@rﬂPbﬁ?orﬁmgfar(I)%élﬂtQ lih f% ;ﬁ&h@ﬁdﬂbf rMicrotubule
exci pj ents such di cal ¢i um p

RANETS(tza E,%@ﬂqq@lrtaséﬁﬁblwéﬁma@t%m e@ﬂ&yaﬁomofm miceptubule
solymhératicd Q’hd‘étﬁblﬂﬁhéj nﬁ’d‘r‘&ubtﬁlés ik %omﬁouﬁ&%rdf ¢Bfthuld WZBr@t?seful

magnesi um st ear at e; a sweetenin ent such

R RYEHSIOr raritngs @h'bamgsoaeemim"mﬁ theagr egsus gumor cells

drldeasabiingd aeates URkk @RBuIRSIRARIHMd bystéth 'meelfbe"vh BLEMBF &80
or cherry flavoring. Wen the osage unrt formis a

fE%@er@'b'tm n?@ylaé%ﬂ'aefﬁse byrpdaivisteriog an effagiive emaust offa
ddﬁﬁ)o@h@uéscﬂr@elj erﬁle pRedenflinlshtioa Ma%malyﬂ{dy%éstr&tt&fénd in

material s present as coatings or to Ot erw se

RAGHRUEY htﬁ@arﬁhﬁgﬂwb S fubi quﬁ@mae%@temunw be jnci patient. In
th@ sha\Gfantaitteitdentit d teli€fed tﬁé‘lﬂﬁé%ﬁ%dﬂ%)élé%%u@ﬁ %E fflikemia,
with shell ac, sugar or both. A syrup or elixir

IURG Ea\CRT colon’cancer, thyroid cancer, ovarian cancer, renal cancer, prostate
cancer and breast cancers may be treated by effectively administering effective
amounts of the compounds of formulae (I). Additionally, compounds of Formula (i)
are useful for the treatment or prevention of cancerous tumors that express multiple
drug resistance (MDR) or are resistant because of MDR. As used herein, cancer

refers to all types of cancers, or neoplasms or benign or malignant tumors.
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t he active conmpound, sucrose, as a sweetening agent,
nmet hyl and propyl parabens as preservatives, a dye and

w0 b@sosi7myy such as cherry or orange flavor. O PCDUSHE4/030515

15 any material used in preparing any dosage unit form
shoul d be pharnmaceutically pure and substantially
non-toxic in the amunts used. In addition, these
active conpounds maé be incorporated into

STRfersecheaticpis| fRalERatHPRy A ing: e fhetia hEpvideq MRtRTHPPLg carcinoma,
IHR6Ma A N&né? QFREUKB AR, NBY cAtmBmBAgs ABBhTH Barjrest malignant

parent era or 20 intraperitoneally. Sol utions or
§B'§]§@ﬂ§%ﬂfsa"6’f ingli¢ase bulde .n%"re'éﬁ%teuwégst&@r%or% Brosiig e

BArchBARTRGRLASI ©RAY lcyrcﬁtﬁ)ﬁ%ob@lbh RaifHomaC AHeldrBmBIcBRMdERA,
in water suitably mxed wth a surfactant such as

RYRIIPB:GABRSIA. G [4nGl G Einomps fehrefesied heals aIsBiaBe

pr epangé effédiive h&swe%fec{wéwg@dw ¥@blyEmay Jhry @8bsnding on
and m xtures thereof in oilsS. Under ordinary

BSRANIGURR SOmPOWRCLPraBlaYath the miade pﬁ@@“@lnw@w% sguerity of the

eOMdiRINbethdPF A&, Vl%\hé&l%r iR gBh& 4FHitisfadory RBUIS AWoBtaMed when
m croorgani snms. The pharnaceutical forns suitable fo

the @sRalings efdhe i%ntw‘@rgtaémm@e@eu@au@umg SAngiNGFam ghout
011ORE LBLAND0 RS G b8y WRHDEF Bay OA prRArKLgIRATBNG A

preparation of elnjectable sol utions or

9SS %wgu'érb@frqnha%ﬂqt 1088 ksabauk &0 gy phpody Misioht eeriday and

306h ddBa é uh% rednthidyRdtthg Leotaf Bf fr&rh%bo@twng to about 1400 mg
@grlnga lity exists. It nust be stable under the 30

hgiach sheengTouRd MlreaRibiRce obaRPUS ¥ B ke gEbemyaveighi @rgadministered

M £P2h8Gr R@BNst the contam nating action of
m croorgani sms such as bacteria and fungi. The carrier

can B8O 40390, eaimepodyelian SRaMAB TR RS CHoRIOVidR ihe
ARl Iho YU A€ 1 810R88 OFor oYM, S3RrAANNA07Z] vo

ycerol, propyl ene coI

administergr dawryth@fiﬁs;ﬂ '%‘ﬁhé bgmywrt)ona&meﬂa%deaw&%ﬁs@@y the
%Q@Eﬁé?és ofaRSiNeRARUARLIRIZAbA. S A deBidbaly PRRYUSAl advantage is that these

admnistration i's a preferred mannér of adm nistration
@Ptlve&ﬂﬁR@Uﬂ@ﬁstY be geminisieliediinany Fvenignt mgwIes gach as by the

AU iR SJehaild, ﬂﬂra‘?ﬁi%@imbxeér éExfbcﬁ‘t%Heéds'PohﬂeEg S suitable
carriers i nclude a/awl) gi cal saline, bacteriostatic
] f(tm\

wat er Th@agtgmrgq)mpog gwentingy HAY p@ﬁa}rablwbg oyallm @dministered,
%F&IH@EGWRHEE ﬁ'{e%llﬁé’ll]tl cﬁ‘%tﬁ%ﬁ%ssnﬂ_ R8I0 0By iUV nay be

be sterife and should be fluid to the extent that easy
epeipsrsbipineId §r seftishelsgelptin e3nsyled. eithexmaybe cgma@ssww@to

AL of 8§ rrPafy HERRHr ST htea&iirBey ﬁ&t?fh%%oc%\‘qhé'f&!éf K oral

pr eserved agal nst the contani nati ng acti on of
iheraRaMtig admiiairagorhese astive 6PMROWNMS MYy incorperated with

excipients and used in the form of ingestible tablets, buccal tablets, troches,
capsules, elixirs, suspensions, syrups, wafers and the like. Such compositions and
preparations should contain at least 0.1% of active compound. The percentage of
the compositions and preparations may, of course, be varied and may conveniently
be between about 2% to about 60% of the weight of the unit. The amount of active
compound in such therapeutically useful compositions is such that a suitable dosage
will be obtained. Preferred compositions or preparations according to the present
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10 carrier can be a solvent or dispersion nedi um
containing, for exanple, water, ethanol, polyol (for

wex@spbwe7s gl ycerol, propyl ene glycol, and | i quPdr/us2004/030515

pol yet heyl ene glycol, and the Iike), and suitable

m xtures thereof. Prevention of the'action of

m croorgani sns can be achi eved by vari ous

anti bacterial and antifungal agents, for exanple,
inyrntiab @rsprepaiedsolatandiral doragrolnit fago eoblansdsiwigen 10 and

16@irﬁ§$’§%@g’et°§”‘?ﬁﬁffbe like. I'n 15 many cases, it will be

pre clude isotonic agents, for exanple,
sugarhs tablets, yratheshpils, capsiiesgndthailike maysdadsantdin the

folf Rl %lﬁmcl BiHdRF %&j&’l e{srt?Jn.hﬁa S bR coff ShRALE gelgtin;

absor ption of the 1 njectabl e conpdsitions ca e
emmmsumma@ummmmat@ aidisinthgratiog Aperstisucioas aom starch,
R s A SR LR
a gvedtenihg egemieeini Ro AUCrose: laciose prsagchiritgma be tifidest onee

T bl P LBIHIRAE B Sl e S oy, when e
dgsege Lo foraes iavcapsule, it roay ewméiogn wddition (e inaterialsraf &he above
: : ' Y
Bl S D g otnb s AER MR bebieRot AeTtSalRir 10 0
otbervigs modifwtba physical farm of haudasiage uhidr Fohiestanes datsets.quills or
oy 18 SRR, Sl Bol Y 8P| PRl o
thp lestiveegsmsyind agucrases as p sweetdning sgehiameditybardiptopiparabens
Chis, i . Coni £ :

s< ERNRlRs oL i AR LR SRR RS i) e
ara«rmafari_el usediimprephrdng any degage enit foBasaduld betrharmaatsuticaly
oML ARSI SRALBGRL A 3 b R scsbie
campsfuntls awmyduetincaperatedagje stistaindd seleaset praparationsearsl ar e
fof‘rﬁblgfr&rfsd fromthe group consi st i ng of breast : col on,

ung, prostate, nelanonma, epidermal, |eukeni a,

ki dnByeselctielesmparmds maylasojbe@dnisisteedparentesdiiyoac h,
Yo S50 ne  less P AR coh bl bt
baRETor PBatteboigiElbacaeptbie st cao deqsspaaed af watet sigtably Ingixed
vl BARHRNEh oMbk B AR B pebore
in"pSerdPRQUERIRES Y nwityeoisabrsd mixturéd theosts il oilsCdlrider ordinary
co%ktn‘ng Bt é\{g%'g% a‘?lﬂ%sgetﬁgseenﬁrgparations contain a preservative to prevent
the growth or microorganisms.

The pharmaceutical forms suitable for injectable use include sterile aqueous
solutions or dispersions and sterile powders for the extemporaneous preparation of
sterile injectable solutions or dispersions. In all cases, the form must be sterile and
must be fluid to the extent that easy syringability exists. It must be stable under the
conditions of manufacture and storage and must be prepared against the
contaminating action of microorganisms such as bacteria and fungi. The carrier can
be a solvent or dispersion medium containing, for example, water, ethanol, palyol
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Mediumis RPM-1640 with L-glutam ne, suppl enented
with 10% heat- inactivated fetal calf serum 100

W@ eios®3a17s penicil lin, and 100 pg/ m strept omycPCT/USD04/030515

(G bco, Gand Island, NY). M crotubul e-associ at ed
protein (MAP)-rich tubulin, containing about 70%
tubulin and 30% MAPs (#M.113), and hi ghl y purified

' 9 f b
1" shltarch BIORISIR dreb SREi el plhyions Shel shad e
tlodréef; an@cBOeg’e‘tAabje pw azi ne-N, N - bi sf 2- et hanesul fonic
aci d] | ene gﬁ col - noet hyl

th
et her )ntﬁ?vﬁn?\\"g i\i’m't"é« ?tgc’({\:%ﬁl Reefg maﬂn‘?ﬁ\ﬁ ”\'ﬂi radien Gfn
chinppumntis) of dimelingerations iFoe iffravéridus Ramiiaiation SlaMplas e r@drﬁlﬂnltlng
ST Bt e B ookl Bl i op i el Gipephor ELTM
$BASF1,eI?arsmbsny( B Epor Mbphét@ H]Jﬂér@@ bﬁlﬁ\bléf?gg) SIThlé(Hofﬂp@:gl;uon must
in col ums

e s e TR i et el Sy (oTagabiin g ote. hghould be

[sBd’d]ecnaﬁ@h ihei comditispeof mlaﬁufaﬂwevaridystarﬁg@ akd MiBEe r*e§erved
d fro W En%tnaqg}d 20 Nuc| ear (Bost on,

ABHERTFE spAaEFG SGfrCHl ropiashioaranth pabscibgak fungi The

\Blyier 2an Kiehlsolvientes didperiorCRBEiam dbﬂ{dlmrltg m&sexahhmeeﬁéter
her eobtslnedfro he Ameri can

BFRGY bOTai e Bermfle elieaeat ProsyieRpph ke lop R eYione

diyeal; amtlthetlnku);‘ aﬂ& sp:Whﬂtur@@tHerédf Freverdiod of {heidction of
ant gounterparts are obtained from

Tt g hittah S2.hRies Bavaras BakbadesPbadatiingel sgant for
axaple| pareberfs, bmﬁmbumbpphemra@bmmcid mé@@zﬂaa Madike. In
deri vedS]t % % IIedSlI\/[l whi

Ty cate kbR Rt T el isetnic ks fof Svamle, sugrs,
pbwallcdlaﬂs bn)thDrs mémtcﬁs%ﬁﬂtbﬁ rsl&Um chW‘n@é fh tﬁ@%@ﬁ‘%@ﬁtlon Prolonged

BT Shing Ficcupienansuions oA b bicusBiehsel Biiciudingin the

Bempositidn &f agent amih dadyk ladé@’rgtldrﬁfﬁdr%tx%ﬁl% alﬁﬁﬁﬂﬁf‘hﬁﬂbé@arate
hurmn oI on carcinoma cells by fumtrenorgin C. Cancer

pad gelaly. ~ 5850 5858, 1998): (b) parental HL-60 human

pro ny Ab et i dcebiiaAtes with ﬁﬁlsaﬁ\%ntlgﬁ r th¥ Q8rilor SHiRPBn effective
whi ch egpresses t he MRP1 dru% transporter protein, are

3810{gS ShgsreReRHRe meantiSihe Hoasts RS T ine sUsly agmpownd, or
Gemintdterindna pRYOSUd, )deﬂ‘f/ati&énéraéha(dghﬁléﬂ Will 7drm aﬁ‘@#e&ﬁ@ta‘?ﬁount of

S. Adri jg gsnstanceln L60 cells in

s‘i?ﬁboé’uﬁ%@f’ B¢ 8BMe P-gl ycoprotein. Bi ochem
BI Oph}rSaddﬂm to@ﬁé@bé\/e utlifés sdmdd bt thd RBmpblRds of tHis%\gntlon are

C?‘r ber Vé’v/ h Research; and (c). parental
e’y 9" (R S eharaion I Slnekeomppus of oy etiodman
Examples of this invention are evaluated in several standard pharmacological

test procedures that showed that the compounds of this invention possess significant
activity as promoters of microtubule polymerization and are antineoplastic agents.
Based on the activity shown in the standard pharmacological test procedures, the
compounds of this invention are therefore useful as anticancer agents. Associated
cancers are selected from the group consisting of breast, colon, lung, prostate,
melanoma, epidermal, leukemia, kidney, bladder, mouth, larynx, esophagus,
stomach, ovary, pancreas, liver, skin and brain. In particular, the compounds of this
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5 epidernoid carcinoma) and the derived Iines KB-8-5
and KB-V1, which express noderate and very high

wo ewsio3n7of t he MDRI (P-gl ycoprotein) drug tranBEDUSBE04/030515

protein, respectively, are provided by Dr. M

Cottesman, National Cancer Institute (Shen, D W,

Cardarelli, C, Hwang, J., Cornwell, M, Richert, N,
rran MM Milti pl e

5 on, Sresp 525! Bt iR o B AroRsdiEn dent e

I&subislobtzHired dreshdvingbelb®vel resi stance to col chicine,

SR PP RBRA FrSP PRaGRURES " 762 7770,
1986) via Dr. L. Greenberger, Weth Research. 3.

t.ot OXi C St andar d Phar macol ogi cal Test Procedure
%tg{rﬁaisﬁdsl%th @hich is sold in kit form by Pronega

(Madi son, W; Cell Titer 96 AQueous Non-Radi oactive

I i f fion is based on the conversion
ge b%‘réﬁ'k |asand agﬁﬁs by dead cells, of the
t et raMdiummsswmwAwa{rﬁ_-glﬁtaﬁmﬂe supPlﬁmented wuth 10% h aA:[-
oX -2- S

3-carb
Lﬂ%h%%%‘ie&ﬁq 'éﬁ?rflél’ 9‘?56 %?%{ageﬁ%(h' ran§a3|05)u9/mlrﬁtr@pt@mycm
\(\etbeo -Graht Eignd; NYQr RELrétapIBZas0dMtEE Brdtén @RAPLEGUBYIin20

BB RRHE s b AR RO AR Flliias anotyshicpusisd tubutin
I('-mg% b&rel; #51L238), e 6E, boglﬁé lbfaimlfe BﬁfaW\%%tfﬁJﬂw éYtoskeleton Inc.,
Db, B e B B eirerosiiy N habisEie haessner aedidpt 6.9,
d'rﬁMrétrmér@(bl%cgl WStpl8minbe (AP oiRdr-NIN B NDRIBABEILEHO! I

| at es at

AInes 4 ChioFEe) 1 GyRnGEng & tanh@spbesga«:a%é opf alsobained frorn

%ﬁ;{%gﬂ@gpgﬁm}?ggtg?egss@%ﬁ%%clﬁ%&'r’]lgz glll ﬁ'i%%}é %%Ed from

aves Rigchemiqgls (Brsa. §4) EH]\(’srahﬁﬁ@nﬁ,d@emﬂr: attbsly S&0iimmol and
N/llértiS ﬁ 835@1 c@gﬂﬁg aF@oMﬁihé&fromﬂ?&gﬂ% @src%ngésc'@c\é%%ay,

For each oun ni ne

é“?oli'dlcoleh'p'uﬁ ch@f'ah@tl\@iv@@&r@anmﬂ BVIbGInatkion Newf Ergiarid
dlubl@br* @sioR, MMS%th%rF agetﬁ%gr]é ggtak@d?%rrﬁggmgl‘(lsu Louis, MO).

medi um mi xed ,
transferred in quadruplicate to wells containing
peld¢aqiLiddye final high concentration of each conpound
is typically 5 pM Plates are returned to the

i ncubBHERN CaRce kelkinegayidessmpthermise nated, @ire dbtaigediidintthen

e e sae BTl 3N B B RNy dliBefllive
prrepial cefings. nd diriederived drug-iesistankrsinierparts, anholthineg from
{Pﬁ'ecﬁ{g?%édrg?é edYa) $'p§pfarerﬁél ML #BhPa S@dicheR huMBh oBh
carcinoma line LS174‘I% and derived $1-M1-3.2 (herein called S1-M1) which
expresses the MXR drug transporter protein, are provided by Dr. L. Greenberger,
Wyeth Research (Rabindran, S.K., He, H., Singh, M., Brown, E., Collins, K.I.,
Annable, T., and Greenberger, L.M. Reversal of a novel multidrug resistance
mechanism in human colon carcinoma cells by fumitremorgin C. Cancer Res., 58:
5850-5858, 1998); (b) parental HL-60 human promyelocytic leukemia line and

derived HL-60/ADR, which expresses the MRP1 drug transporter protein, are
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After three days of culture with test conpounds (day 5
overall), the MIS assay is done on all wells of the

wezpensarent al pl ates. The absorbance val ues of P€T1ES2084/030515

quadruplicate sanple wells are averaged and divi ded by
the average of the "tine 0" values. The average of
control wells w thout drug, divided by the average
“time 0" value, gave the maximal relative increase in
proWli&d B Dermyceiter, dnweisity obKansgs ¢McGratilUr.i angl Cleteri M.

B

Bio¥igdrh eBuo@@seRbﬁecammumraﬂw dl &t419E6,6B Y, vryuDai L. Coeert@rger,

e N e e e

epnaérmmwmembma; ammtametwe;m:méu &Bds-& and IKBR-V {,evbich@xpigse| d

B

resheuRely, dleqRovdediesDr. Mo thteg'mbnll NatioRell Gareet Irwttltuja (Shen,
St and Pha coI gLcal t 0 u
0.5, G elir o GHERE: Lr GOraRL OB ag o S 1 e LU
Gogéﬁnar?) VMU STIRgpIR ldhﬁg Kglsbtdnt Igurp?ﬂ(\RBraaodmdmmmlIsnndspendently
I SS e ce-cold P uffe nt ainj. .
sel@@ﬁ?@rﬁm‘?ﬂg@l rg@stgng%(a E%\;:g\ﬁ cﬁ{lagq%/ N, gr vuq‘:g n%n%r%ﬂ?
cha?r@e@tm epréssisestitspetifigpdtaits. toBiol Ahespeel: |7ﬁ62n7770 1986)

or f nodel C m crocentrifuge (Brinkmann
(SW@HP?QeMWgh% “for 10 mn at 4 imediately

before use. The tubulin solution is added to wells of
a_Y2-area

96- we| | at i 696 Cor ni ng,
|9>eot°><'ew nigrgard gr\rl‘?ifmﬁ?‘??%é 8%&” 955G t he conpognds
of rmb%rsgw which@s6le kit bg Prmegm(Mamsoduwn, CallGitert96

B PR 1 et Lo

viabRd defis)| 5t BoB99 ddZRndelis) of thestetrazulism sahj mﬂﬁS (&¢ebved

o R 0 0 PR P onR o0 SR Pror BB,
inreVBhiIeC ks waeitisoRibleGaldped ﬁnﬂazarahlach BA)etddet ppst at ed
at 24 and the absorban

3
SOREIPETAY, OB AfTdESiet ot P A oIS LoOBERH i n
deRIMHERICf iles! IFQJﬂthel t&stdﬁé@dmm ediseare hgrvested by tfypsnwtlon

m nutes. The 30 abs eattlrreOforea
(o P et RGBT, O BheMA SRR REe Sy eS P cuntet
anHQﬁéihlﬂﬂéd fdlﬁeﬂs@%%lllﬂat—mfbm mionotttéreplatep bt tR0eselwrper well
aver aged he proc dure w t ﬁ@s@e t ubu

in gQ@ Hbt"f fr@pluph elnfqglp ISW qp& reW o on 'a_,a?%ar?ﬁlkpu?t%i @clei%d cells

asdéb%%’ (i@ d"pie). ARG aicfirsubaitaisnt mchubibiied We(}@z in air

and no added 40 WO 2005/ 030775 PCT/ US2004/ 030515
for about 24 hr.

On day 2, compounds for test are diluted and added to wells. Compounds

v1a|

are dissolved in DMSO at 10 mg/mL. For each compound, nine serial 2-fold
dilutions are prepared in DMSO. Ten pL of each dilution in DMSO is transferred to
100 pL of medium, mixed well, and then 5 yL of this dilution is transferred in
quadruplicate to wells containing cells. The final high concentration of each
compound is typically 5 pM. Plates are returned to the incubator for three days.

At the time of drug addition to the experimental plates, the MTS assay is run on the
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GIP at a concentration of 1.5 to 1.8 nglnL (15 to 18
pM . The supernatant after centrifugation is

wale@pesisesl to a 96-wel | plate al ready contai ni PQI/US2004/030515

conmpounds. Each conpound is tested in duplicate at
six serial 3-fold dilutions starting at 24.3 pM_ The
plate reader is thernostated at 35. 5 5. Conpetitive

Bi ndi, StddPh | ogi Test

Bk Toptes B siieed e e WS AL ohih Rriegire o 1 number
@ﬂmé;]tflé e@ilstpﬁiﬁuﬁell Bt the tiflelsdidedy adajtioponpet i tive inhibition
i 1 omenghre e of il Bof celinelings 8 S8Rl e VIS
assalng d6nd én aPléldef pleadxppaaabagl slales aghe bbsorbaxa@neties & the

V|n t|de site agents nd, coi,chjicine-site nt.s
EoniRsR ssasi e e gu pord A SR by bk aRrad A HE Phe o
adla%s: ?Trfefw\iéirégé Ficbetol wels whiadut ansy, aivmedcwehexa@&wge time 0”
narti o

e e e

um@ MeEhaizR@e RiayeoflitirR! Thd avérbyslyr ¢upesi \bél% W|th hlgh drug
axane site, the o

SR torodviis by e el el svehe bhimglrofiy S8 vistd for

§6§1E3| thé‘@f@ kompressy Kifedl amhemineldivestfer éacshrcsanﬂwh@are plotted
inis djissolved in PEM

urified tubul
bR e oResnsalit A1 dte SanoanAtoR dnat DERUERY AARPEYF ioryishd hal
vay befveas/tid mé%&uhﬂanﬂinlh%umﬁﬂtak&eai tHeulCEy vah. UtHeQhiodts
added vari oys %é:) ntraL(tL' ons of exanples of this
Pw\?ah?q"aﬁpunsst‘ thepp soV@lyBtent rati on of 100 pM
and [3H] vi nbl astine or [3H] col chicine at final
concen tions 20 100, nM or 50 nM ectivel
oS Pobarictian SarRaL BTG oo TSt RGO 1 hen

appl i ggotvaridons obpigprécddirs alelione, $hd GdindMAP-rich tubulin and
centrifuged for 2 min at 3000 rpm in an Eppendorf

92%5@”9{19859&1“9'@]@ An aliquot of each columm effl uent

( cont fAP-Ach tubUipub bidsEsh iBGeEIbId PEND&Uf&@BQﬁtainﬁ‘ngml XROG TP
th scintillation fluid and counted

(P M TTRDI% A oY PRl menLr S st aantios &b top
WhdiH tanEppRAddIT ﬁhbdel%ﬁ%@ %néaa@{t@ragwgﬁhkwmnab@ét%ents

vincristine, coichicine, or paclitaxel. The abi |It3/
W%stb%rﬁ%)tfpf H} minatidn HT“E)‘?E"3¥%bQ§Prﬁd43ﬁg T&‘P twipdin solution is

bagePlo VB8 f b 34- Q?é@r%ﬁﬁé}ﬂblété (BoSIEF NE. m@eece;fnmgc e, [Griing,
binding in the absence of %{y@pre etitor.

NEad RaRRg eSO paENds oh %@ﬂmpowmurlﬁ isfested in

HUPidateati =Sl 8s5rRbNMeioh bf BEMM B b@um@@mh ) PL Rer Welll STH final
| ut amat e and ZISaﬁM di deox ein 30

RPRGaN{ration ig o wells is 9. 3§°nﬁ¢'rfea<(t@n§ whichgreseigg |
ﬁgGUﬁPMén't eng, d‘r@ﬁbﬁé mtdm%drdpﬂééltéi Tﬁ’é Hﬁié |§ fbu@ﬁx a5$bé'ctraMax
ta

| e m crotubul e pol Canp o
Rlue plate gpger (Holegsiayt Besizs on. ﬁt@ﬂwqﬁnﬁﬁ\mhﬁrmoy facat 24° and
fry aRQrivnk8 oflbAHRANIGH B0 )8 measure of the appearance of turbidity

due to tubulin polymer formation, is determined every minute for 60 minutes. The

absorbance at time 0 for each well is subtracted from each of the subsequent
absorbance readings for that well, and then the duplicates are averaged.

The procedure with pure tubulin is similar except for the following changes.
Pure tubulin is dissolved in cold PEM buffer containing 10% glycerol and no added
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nucl eotides in the presence and absence of

m cr ot ubul e- associ ated proteins. J. Biol. 41 WO
wWQeBSHIBAY 75 PCT/ US2004/ 030515 Chem, 259: 250RcPBE8BN4/030515

1984). This solution is incubated for 30 mn at 370 to

allow mcrotubules to form Then [3H] paclitaxel

(final concentration of 2.1 pM 1.2 G /mol) and

conpetitor (final concentration of 20 pM except 5 pM
GTP at a dohaehehish ofpled td 1.8xed/nLan & teatiigid). t Theadupgtrattant affter

cenlpSiOp hiinrtiane o7 SmBign sy TN S Res magn
comi:wmpb esteiet! otplicaterae sixtserial 3-lucilstions starting &h24.3 pM. The

unl apel e vi ne col chicine, or paclitaxel. The
Plate dezqar e@?%sat?%@%%entrifuged at top speed in an

Eppendorf 5415C m crofuge for 20 mn at room

bul
5. E%gﬁ’g 'ﬁﬁveué‘P‘i"BQJ ﬁ%éwggrda*h%ﬁﬁggloglpalggg{}r%rgg u?ga:e ant are
m XE k?lﬂl\dhhg smx%gndlésacbﬂtms irfventich ?mtgmqnmh tied tubuliaisl Stemied
scintillatio spect.ronet er. .. m the anount
by golpesiiva 'P%tﬂyn Fipthdes- ¢ f\s&%@a %fﬁam}%somﬁ@a&mdw sites
for El@tﬁﬂee&ﬁé}éﬂé]é&eé afinr6tubiblaxtive frermastisdica® bgents: taxanes,

pacl i t axel bound pel | et ed r of ubu rot ej
VingadPA S 0TS, P CRIST IS 1B1a0E R TE SR TPIeg Petiton

at thé blhbé/beﬁtﬂdlaﬂh |c@@ﬁﬂlnetk§|t8§| i llﬁlﬁJbIa@oril%%{ré G?lﬁéjurﬁtléﬂcﬁhmldr&
expressed as a percent of controls wi
Wh'&%ﬁﬁé‘? leyer pobsdsizata becayss Wnhigsiineand cg ot i

pre%?éﬂtﬁﬂ},f@ Lﬂ@;b@a{en}{@@he@rc{aﬁﬁ@lun% d‘rlﬁiy?[:)déglblesco&f tition at the

har vest e psi ni zat i ed, .coynted an

taxgnessiie; em*@o&h rdiegl palymaerize i Q'arca?’f ) 'a%%%dgmause

paéﬁ%lxblsbnﬂi%f pr&@l"éntllall'y & rAirot@lildem  Cel | s ar e cul tured
overni ound dil utions

oL Hehy Ryitae By sisgeliod B Salipoen itout G Eencged at =

findl eShdefffafidn il cRNCE Mg/@t {1ons 13w)l S’odiﬁ@tub@lm sanstRA id N
culture for 18 hr after conpound addition, then cells

addeq vageys GRcenigtions gF gxmries of thisuaveptionyRioipighesty er

corR@hitatRA A @@hl\/ﬂﬁﬁd gﬂ-l]wﬂﬂlhgﬁm Gadichicimdst f%pwﬁéﬂ%tlons
sin t he Cy PLUS Ki tjégect on Di ckins

of 1u 8tk Bwequye@vglye fhesesgputigns are m@,&aa eq:gto% for 1 hr and

theﬁ)ébErB%lttﬁmntrésgmr@swczbmﬂusWpérb cbﬂtﬁfdg@th mmﬂmoo rpm
I nson Antitumor Activity in

in @b%qqeﬁgom%ﬁg}p mﬁ@,uggeﬁa igyqt of eg éfﬂugnt (contammg
tubﬁhﬁéﬁ@@&]nﬁ%&i@ligaﬁ@ﬁ% nﬁk&?@!ﬁv s@ntiiBgorAiiid Ahd/cdinted in a liquid
scugtﬂlp u%%%gg&ettep %onlwtrr]glse lnntcllu%lgd tsgmlplrc]ag ththlhguttclEI)an%Eatlt |r' %V#dh 'n
samples with unlabeled vincristine, colchicine, or paclitaxel. The ability of the
competitor to inhibit the binding of the radioligand is expressed as a percentage of
control binding in the absence of any competitor.

For competition with [*H]paclitaxel, highly purified tubufin is dissolved in PEM
buffer containing 0.75 M glutamate and 25 pM dideoxy-GTP; final protein
concentration is 0.25 to 0.35 mg/mL (2.5 to 3.5 pM). These conditions foster the
rapid formation of short, stable microtubule polymers (Hamel, E., del Campo, AA.,
and Lin, C.M. Stability of tubulin polymers formed with dideoxyguanosine

nucleotides in the presence and absence of microtubule-associated proteins. J. Biol.
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studied in the athym c nouse xenograft standard

phar macol ogi cal test. Female 30 nu/nu mce in an
wouisoad7al bi no background are obtai ned from GPer/U82004/030515

River Laboratories (WIlmington, MA). Aninmals are

I nj ected subcutaneously on the flank wth the desired

tunor cell suspension. Several days later, mice with

f
Chigmezssh 20 T ER0S SRR ale R TR bR sA5E o Shp et 350 Aow
rﬁ’n@?&lt%%?é},%/f&%o51ttﬁerqus]qoaclimxbe@|nambncegﬁmps 0b2.15M,0.2 The

f st

Gt Ao comeeier g sorer e ot ACH, HESRLE I b Bipeted
HchiaRE 8@ ddael abhRfbts @it pcaﬁmrmee thatvutil sbintiemandinsulgtion at
i ntravenous i nje Qr or

3¢ heerntipyed for gppii%t Ibg@ Ay &‘Spn%ola ?r%)fj%%g §aﬂ181/ eg aw{i)lﬁu& chognpetltor

draldRsplesTiith GRABISd vigEratipe,i cdlcRRINe, axmmﬂamntThﬁ resctlons are
dosed with vehicle

ihen sentdyoed af SQp§p§e§ A h[s%elnﬁeré g{i{% pgcr?ng? hisly "20%hih %t rc§om

RhipeRAGBH oﬁiemﬁélﬁﬂﬂ*\e rABGtubuRYIrote . Ulh‘l?)lld:&ﬁe alidunts aftesth
fromthe fornula vo

SURRBIES e mlxeéw'@)sq'f&”%@ﬂé‘mead%%yuaéﬁ? "y %”'{’ ﬁ@'l‘wjeaéﬂ”
%%é{égﬁg\égr u Fﬁ)enﬁ’ghet ;{]ﬁourtt bERIdRACIY ilpthbyé.ubétﬁawaa;rartdtmm
ontro I
e e O o R PSPPSR by Botetos
W&&US@Q p?bt&hﬁ’é béédlﬁt@ﬁ' Yhé bty fof 6&aht co'M;ﬁtlm‘r t®inbbitoadioligand
|ue < 0.05, determ ne
Eindaa e el BT ISEXPegeRt &t pgenat s8TEgIE plifout any

shpdthdrcance. A treatnment dose is defined as toxic if
nore than 10% of the animals died froma

conmpound-rel ated toxicity. 15 Results 1. Cytotoxicity
g.toilﬂéilactowe“’)wy@&s{aﬂlmaihaﬁaééolcfgﬁm gestrRrocddute Wt h

20 COLO 205 is human col on.c
cel | Hekacelsareiharvesied WGWF’?B@%&“&IYV?&@% 8%‘1!’]"?58 ci)?'s{rrﬁgted
B RER &S zqa‘/eutdlétés bDYEB)00006k118PEr WEIMA RahL FRidRnenCells are
conpounds. This line is sensitive.t
wltwseqi ay§raight. A@O@Pﬁmﬁ* Jilytiongiare mpde ffb‘SM%%amﬂ[ ’g& ‘e?@ fs,are
3dded'ReaRA Welf2® giva tied & re@ﬁﬁal!%%céﬁfaﬂ@ﬁ&@&lé%@&&ﬂmued in
PCT/ U82004/ 030515 Table 1 Actijvit entativ
g fard 3T afREcaTNaine AsHiiamd et sl Shee IR ALIsE e
(taking care to recover both adherent and non-adherent cells) and processed using
the CycleTEST PLUS kit (Becton Dickinson Immunocytometry Systems, San Jose,
CA). Flow cytometry is done with a FACSort instrument (Becton Dickinson).

7. Antitumor Activity in Athymic Mice Bearing Human Tumor Xenografts Standard

Pharmacological Test Procedure

The ability of compounds of this invention to inhibit tumor growth in animals is

studied in the athymic mouse xenograft standard pharmacological test. Female
nu/nu mice in an outbred albino background are obtained from Charles River
Laboratories (Wilmington, MA). Animals are injected subcutaneously on the flank
with the desired tumor cell suspension. Several days later, mice with tumors of
approximately 150 mm? are selected from those injected (staged) and randomly
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the MIS Cytotoxicity Standard Pharnacol ogi cal Test
Procedure with COLO 205 Cells' Exanple or Saltl C50SDn

waoredosozrtee 3( (nM Conpound ... .. T PCT/US2004/030515
.. .. ~4 ~ ... .. . HJ salth61911
2 . 0 3._._.10_ .23 .. 2 ..... HCl Salt31101 1
2c

. 38- I Sucmnate Saltl 3 ..
dlstrlbuted into groups of 5-10.. The day of staging is called day 0.- Compounds|of 7

the m%entlonH%ua%?}lfér%%laied in-saline %ﬁceAb?i'c_)@ ar%a\lnc}t'é_’d?’r’h%&es) are

administered to.animals by in mtravenous lnjectlon or oral gavage on various schedules
starting on day 0 or 1, as noted in the tables. The control group in each experiment
is dosed with vehicle on the same schedule. Tumor size is measured every 3-7 days
with calipers in two orthogonal dimensions, and tumor volume is calculated from the
formula volume = [(length X width?)/2].

Tumor/Control (T/C) is obtained by dividing the mean tumor volume of the
treated group by the mean turﬁor volume of the control group on each measurement
day. A treatment dose is defined as active if it produced a statistically significant T/C
of 0.50 or less. A p value <0.05, determined by one-side Student’s t-test, is required
for statistical significance. A treatment dose is defined as toxic if more than 10% of
the animals died from a compound-related toxicity.

Results

1. Cytotoxicity Standard Pharmacological Test Procedure

1.1. With COLO 205 Cells
COLO 205 is a human colon carcinoma cell line that is used for comparative testing
of the examples of this invention and several reference compounds. This line is
sensitive to paclitaxel and vincristine. As shown in Table 1, for example, example 32
has an ICs value of 6.6 nM.
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0 . T 1..85. .~ . .70 .....3 729173 i _
WO 2005/030775 . . - . . ... .. - .~ =.-...._...PCT/US2004/030515
I . _$. 2 ~
044137, .. ... T I o
--10. 113'iiR'_~__'"'_T'_%%bb1

~Activify of Representative. Examples of the Inventior\§r¥Reference Compounds in

oS Gyl Sbndand Bygmacoloicgirag? rocpeere v 0 205

1821 ~4 ..., _Cels'".  -... 881 (186 2
’ Example or
Salt |C50 sSD n
Reference
Compound (nM)

1 41 13 8
1a HCI Salt 56 9 11
2 32 10 23
2a HCI Salt 31 10 11
2c Succinate Salt 38 - 1
3 25 9 7
3a HCI Salt 29 7 3
4a HCI Salt 53 16 10
5 452 71 3
6 155 17 3
7 29 17 3
8 48 6 2
9 44 13 3
10 113 12 2
11 89 34 3
11a HCI Salt 51 30 3
12 326 116 3
13 262 18 2
14 881 186 2
15 276 53 2
16 581 157 2
17 245 118 4
18 192 72 3
19 422 175 2
20 67 12 5
21 151 19 3
22 1671 34 2
23 719 185 2
24 1728 138 2
25 96 21 6
26 665 103 2
27 1568 81 2
28 785 64 2
29 433 74 2
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WO 2M8/030775 . ... .. _ .. _.245...... -. . PCT/UZ2004/030515
192 ... ... ... .18, .o 3 L T2 -, B
422-..175-2 20__. . ... ... - ..-..67
e -~ 2. B . ... 21_.. 151193
221671 ...... . 342 T e e e e
_... [Exampleor2B 7191852 ~ | __-_ -

Reference Salt G0 sb A
Compound (nh)
30 30 5 5
31 19 8 6
32 TFA Salt 6.6 2 5
33 126 1 2
Paclitaxel 3.3 1 20
Vincristine 2.6 0.5 7

' 1Cs, values and standard deviations are from the
indicated number of independent experiments

1.2. With KB, KB-8-5, and KB-V1 Cells

The KB lines express different amounts of the P-glycoprotein (MDR1)
membrane pump which produces resistance to the action of many cytotoxic
compounds, including paclitaxel and vincristine. The parental KB line expresses no
P-glycoprotein, KB-8-5 expresses moderate levels of the protein, and KB-V1
expresses very high levels. The ability of P-glycoprotein to recognize and export a
potential cytotoxic agent can be inferred from the change in ICs, values on these
lines (Loganzo, F., Discafani, C.M., Annable, T., Beyer, C., Musto, S., Hari, M., Tan,
X., Hardy, C., Hernandez, R., Baxter, M., Singanallore, T., Khafizova, G.,
Poruchynsky, M.S., Fojo, T., Nieman, J.A., Ayral-Kaloustian, S., Zask, A., Andersen,
R.J., and Greenberger, L.M. HTI-286, a synthetic analogue of the tripeptide
hemiasterlin, is a potent antimicrotubule agent that circumvents P-glycoprotein-
mediated resistance in vitro and in vivo. Cancer Res., 63: 1838-1845, 2003). If a
compound is recognized by P-glycoprotein, its ICso value will increase substantially
(several hundred-fold) on going from KB to KB-8-5 to KB-V1; if a compound is not
recognized, it will have similar ICs; values (3-fold or less difference) on all three lines.
For example, as shown in Table 2, KB-8-5 cells are moderately resistant to paclitaxel
(19-fold), vincristine (11-fold), colchicine (3.4-fold) and doxorubicin (3.0-fold).
Representative examples of this invention (Nos. 1, 2a, 4a, 20, 25, 30, 32) show less
than a 2-fold change in 1Cg, values.

Even slight interactions of compounds with P-glycoprotein can be determined
with the KB-V1 line, which expresses a level of this protein higher than is typically

45



10

24 - ..., .~ .1728-- 1382 ..

25. ... .. L

WO 2005/030775 . 96. e e .. _.._ 216 PCT/US2004/030515
- 26__..._.__._. ........... -
L 6651032
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fouraigs LOBCal BBMPES/fid8Pe Mimm&o&(@qﬁmmr L.$aBkiskh BSHojo,

5? fiGRAfE M ”L'\%ﬁcﬁrrg%% BIRSIoR= Green, A, Crist-W. Brodeur,
G.M,, Lleber Msg)ossman J.,.Gottesman, M.M., and Pastan, 1. Expression of a
multidrug resistance gene in human cells. J. Natl. Cancer Inst. (Bethesda), 81; 116-
124, 1989). KB-V1 cells are highly resistant to paclitaxel (>345-fold), vincristine
(>156-fold), colchicine (116-fold), mitoxantrone (77-fold), and doxorubicin (>130-
fold), representative examples of this invention (Nos. 20, 25, 30) show less than a 3-
fold change in ICs, compared to the parental KB line. This indicates that these
compounds are not recognized at all by P-glycoprotein and therefore that these
compounds completely overcome P-glycoprotein-mediated resistance to cell killing.
Representative examples of the invention (Nos. 1a, 2a, 3a, 4a, 32) show recognition
by P-glycoprotein.
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1.3. (With HL-60 and HL-60/ADR Cells)
HL-60/ADR cells overexpress the multidrug resistance protein MRP1 which
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mediates resistance to some chemotherapeutics (Gottesman, M.M., Fojo, T., and

Bates, S.E. Multidrug resistance in cancer: role of ATP-dependent transporters.

Nature Rev. Cancer, 2: 48-58, 2002). The I1Cs, values of representative examples of

this invention, as well as reference compounds, on HL-60/ADR are compared to

values on the sensitive parental HL-60 line. The results, shown in Table 3, indicate

that whereas HL-60/ADR cells show resistance to vincristine (8.2-fold), colchicine

(7.4-fold), mitoxantrone (17-fold), and doxorubicin (93-fold), these cells show no

resistance to any of representative examples of the invention. This indicates that the
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A Ry Bl B e BRIl SefEe oot

5 the MBS Cidtaxtp Siaittard BharimeicelbyicaNiast Broeedure with HL-60 and HL-
P- gl ycopr ot ei n- nedi at ed Gr}?&{?t ance to cell killing.
Represent ati ve exanpl es 8 i nvention (Nos. 1 a,
2a, PBaFExdmple®?) |[show recognitio - gl ycbprotkin.
46 WO 5/ 030775 PEH1tUS2004/ 03 able 2 fatiiyvity
of Repret@fit®ivie Exanpl es afL-&he| HvegADRN| and
Ref er e@oenpdangpounds in the MIS CQytotoxicity Stahdard
Pharimacol ggi cal Tegjc) Bopcedurg W fh KBg KB-Bgogand 5
KB- VI~ CaT Exanpi 50 (nMRati vz Salt ey encel

1 KBKB~8: Sth‘v’I 85 Ka‘gul),é%l Corpotnet-i aﬁ.z'.CI i
Sal t p8621882 23 7 HCISall 6. 0.81
.. 4a .| HClSalt 1 52 . .34, ... 1065
T e L. 25848/ 2a A4l Salo28 | ..y
.} ...648,117 3a.._. _.. |HChofpal { 18693, 147Bo@51P
30 55 52 0.94
32 TFA Salt 7.1 6.6 0.92
Paclitaxel 57 6.4 1.1
Vincristine 2.5 20 8.2
Coilchicine 9.3 69 74
Camptothecin 12 17 1.4
Mitoxantrone 9.5 161 17
Doxorubicin 23 2,085 93
'ICso values are means of 2 independent experiments.
®Ratio = 1Cs, on HL-80/ADR cells/ICs, on HL-60 cells. A ratio of
about 1 indicates no resistance.
10
1.4. With S1 and S1-M1 Cells
S1-M1 cells overexpress the MXR transporter which mediates resistance to
some chemotherapeutics (Gottesman, M.M., Fojo, T., and Bates, S.E. Miltidrug
resistance in cancer: role of ATP-dependent transporters. Nature Rev. Cancer, 2:
15  48-58, 2002). The ICs values of representative examples of this invention, as well

as reference compounds, on S1-M1 are compared to values on the sensitive
parental S1 line. The resuits, shown in Table 4, indicate that whereas S1-M1 cel’ls
show resistance to mitoxantrone (>300-fold) and doxorubicin (74-fold), they show no
resistance to representative examples of the invention. This indicates that the
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4a HC Sal t24581622.57 20576673. _ 1.3 1.2
2559671651. 12. 8 672127971.81,3 . _..
WO 2005/030775 . ... ... ... Ce 111151081P@tr/U82)04/030515
TFA Salt9.9 Paclltaxelz 9[ 5. . >1 000 ? ~345 L~9 ...._
e e e e \/ncrlstlne o~~~
..... ...w72>1,000 11 . ...... .....>156

@Ih%\h réislld%@rlﬁfrﬂgd@t@& By ‘ﬂhlé-trélﬂ&)orter
...... T T b
Actlwty of Representative Examples of the Invention and Reference Compounds in

the MTS Cytotoxicity Standard Pharmacological Test Procedure with S1 and S1-M1
Cells
Example or ICs0 (NM)' L,
Reference Free Ratio
Base/Salt S1 S1-M1
Compound
1a HCI Salt 73 75 1.0
2a HCI Salt 70 69 1.0
3a HCI Salt 61 71 1.2
4a HCI Salt 72 73 1.0
20 85 91 1.1
25 106 84 0.80
30 66 78 1.2
32 TFA Salt 11 9.0 0.80
Paclitaxel 8.1 4.4 0.54
Vincristine 5.6 4.6 0.82
Colchicine 18 60 3.3
Camptotheci 8.9 17 1.9
Mitoxantrone 10 >3,000 | >300
Doxorubicin 34 2,517 74

"ICs values are means of 2 independent experiments.

®Ratio = IC5, on S1-M1 cells/ICs, on S1 cells. A ratio of about 1

indicates no resistance.

2. Effects of Compounds on Polymerization of MAP-rich and Pure Tubulin in viro

In this assay, control reactions with MAP-rich tubulin show an S-shaped
absorbance profile characterized by three phases: first, a lag phase during which no
change in absorbance occurs; second, a polymerization phase in which absorbance
increases; and third, a plateau phase in which absorbénce has reached a maximum
and little or no further change occurs. Polymerization enhancers such as paclitaxel
and docetaxel shorten or eliminate the lag phase, increase the rate of the

polymerization phase, and often increase the height of the plateau. Polymerization

i
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w@200808Els HL- 60 | i ne. The results, shown in TabtBEUS2004/030515

i ndicate that whereas HL-60/ ADR cells show resistance

to vincristine (8.2-fold), colchicine (7.4-fold),

m toxantrone (17-fold), and doxorubicin (93-fold),

these cells show no resistance to any of

representative exanpl es ofallh& i nvention. This

Adtloﬂ}p&%egﬁeéepﬁ%hvé I%?(aﬁlzlef%\faf gh%q ﬁ\/{egw%gi %ﬁg Egggr%qu%é/)&%gé%

thaidbylind?adfroerzatiore Steowerd Rierinatcegica Jiest Rrocedure dith fWP-rich
@4 if his transporter. Table 3 Activity of
e

present ative Exanples of the Invention and Reference
Conpounds iin_ 5 thej MI'S St ot oxi Al4 EoSbaastar
Phar macol ogi B¥8mMptest Procedurejwi th HL- 60 anE HL -
60/ AR Cel | f Exanpl e| or Sal t | C50| ( nRy Reniro!
Ref er enceH -bolfg:- 60 Dﬁélggﬁfpomdo j §1HCI Sajt 2HC S
71630. 89 | t—aag3 47t -1-3arCHgalt 26— .., ..~
21.. ... 0. 81—4al> 52340--65-HO—Sal-+ 207857404
25104660. 6% 3 L. . 67
4a HCI Salt 8.1
6 6.7
7 6.4
8 6.2
9 5.8
10 6.3
11a HCI Salt 6.8
12 2.9
13 5.4
14 1.5
15 5.5
16 2.4
17 4.8
18 5.8
22 1.2
23 4.2
24 1.2
25 7.2
26 4.6
Paclitaxel 8.5
Vincristine 0.0
Control 1.0

Pure tubulin without added GTP shows no polymerization in control reactions.
Docetaxel, and to a much lesser extent, paclitaxel, are able to induce polymerization
of pure tubulin under these conditions. Several examples of this invention also
induce polymerization of pure tubulin without GTP in a manner similar to docetaxel.
Table 6 shows the mean absorbance at four time points after the start of the
reactions for a single compound concentration. At this concentration (24.3 pM)
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ofmaemxaﬁpEs s caused:g IOW@angﬂemdapld m@aaﬁeeat 8.1 pMebuthad no

;15
oAb e P S pbod@N BRIGS S A, ool s feRiace s
alsotgpcesverf at il $§M.nvention, as well as reference
compounds, on SI-ML are cpipaged to values on the
sensitive parental Sl |line. The results, shown in
AdTitty ef Represafitatived amates\of thedarergion knd Rsfiérencesfiompounds in
> | n
b F3biik it ffioh RERRAAHBrinac b A obt PREBREAM RS
Twbulinpl es of the invention. This |nd| cates that the 48

2005/ 030775 PCETUS2004/ 036515 —Cconpounds—of —tHhis
invention are not fecognized by MRo@hd therefore
over co®MROMA I ar Lresi stance—rediated by this :
triansporter. Tabl e| 40 Wt i lvik Jirof| ABEHBs|erp&RINyie 20 min
Exprptess iy di € T My empi on-ang - Ref er ghce] cogpounasal n
5 the Cytotoxicity Stlandard Pharmaciol ogical Test
Prpcedure with SI and SI-ML Cel|s

Example 1a 0 0.22 0.23 0.22 0.21

Example 2a 0 0.25 0.24 0.23 0.22

Example 3a 0 0.19 0.20 0.20 0.20

Example 4a 0 0.14 0.16 0.16 0.15

Example 11a 0 0.24 0.24 0.23 0.22

Example 20 0 0.03 0.03 0.03 0.03

Example 25 0 0.22 0.23 0.22 0.22

Example 30 0 0.02 0.01 0.01 0.01

Example 32 0 0.26 0.26 0.25 0.25

Paclitaxel 0 0 0 0.01 0.01

Docetaxel 0 0.20 0.20 0.20 0.20

. Vincristine 0 0.01 0.01 0 0

Colchicine 0 0 0 0 0

3. Binding of Compounds to Tubulin
The site on highly purified bovine brain tubulin to which compounds of this invention
bind is determined by competitive inhibition studies with the radioactive ligands
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Exanple or1 C50 nM' FreeRatio 2 ReferenceS1S1- ML
Base/ Salt Conpound iEf laHdO Saltl 1.0 75 . ...._
WO 2005/030728HCI Salt 7069 1.0 * HO Salt6111.2 ..PCT/US2004/030515

... ...-4a_. HOSalt72 731.0 __.... 2085911.1
..... 25, . .0 _...106.~0.80 84 78 ... . . . ...
30 .. ... . .- .. _ 66_-i--1.2"-- r 32TFA Salt11.0

([%H?v(i)nblastine, [*H]colchicine, and [*H]paclitaxel. The results, shown in Table 7,
indicate that all of the tested compounds inhibit the binding of [°H]vinblastine to
tubulin heterodimer (11-19% of control), but do not inhibit binding of [*H]colchicine to
tubulin heterodimer or of [*H]paclitaxel to microtubules. This is strong evidence that
these compounds bind at the vinca/peptide site of tubulin and not at the colchicine or
taxane sites. Most of the tested compounds actually enhance the binding of
[’H]colchicine by 12-34% above the control level. This suggests that the binding of
these compounds to the vinca/peptide site may induce a conformational change in
the protein molecule that results in enhanced colchicine binding. This change
appears not to be induced by vincristine itself. Among the control compounds
tested, vincristine inhibited [*H]vinblastine binding but not [*H]colchicine, and
colchicine inhibited [*H]colchicine binding but not [*H]vinblastine. Vincristine and
colchicine also appeared to inhibit the binding of [*H]paclitaxel to microtubules;
however, this is not due to binding competition but rather to depolymerization of the
microtubules to which [*H]paclitaxel binds. It is clear that compounds of this
invention do not reduce [*H]paclitaxel binding to microtubules, which indicates that
they neither compete with [*H]paclitaxel for binding nor depolymerize the
microtubules to which [*H]paclitaxel binds.
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phase dur nge "% absio e occurs;

second, a| pRky |zsq152| on g\n@age i N wch ap‘ggrpbanc%Ds
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cabslor bance haw reached ja magonun and [jttim or no

furthar ehanoae oA

oL Polvirmri zht i Aan Alnhan~a~r ol ciolh
roarocTreT oImarmygcTuougTTur S FUryrICT T Z T UIT CHITIaAInCTT ST SUUT1IT

as paclitaxel and docet axel sho ten or elinnate the

Exdamglephase regse the ratg of zat
phase, and o?? in %ease tﬁ% he ghgfp id teaq:lf

E)@Qﬂpbél’ﬂari zation 49 WO 2005/ 030775 PCT/ U82004/ 030515
inhibitors sdéh ds Vingrist®Re and 1é&dI chi ciMe redchk

EdfplRrgvent the ablsorbance 1ncrease. The conpoupds of
thi's invehtidh havela tlaxari@4li ke dBfect oM’ he| 41

ERRLETEI T Zati on reaction. This has been Expressed
quantltat vell§ in TaBl e 5 b4 di yi dbAg | hel¥fean| A0

mpte at 20 mjm by the an A3@0 of thg
E)%hﬁ{aaﬁﬁ af 5120 nri n1llo gi vel2a fo d ®nhhahcem¥nt pvep

SRP8e Boambl od00r LIS Chvention h ér?:auto:]@ " ahai

E)t:hb'npteQSS 1 witgh the15 liormtzg |n the.65 o ®folfd 59

nnnnn N PR AT SO DIOSOIDN TN

Ex ml%u"’ge [ 1mﬁ8%i ;etceij'gvi nﬁilbf?nerg“pagir‘iﬂ;sr ;Z\trgﬁgnuof 18
EMrrazch fubuiin. o 94 7.1 93 2.8
Vincristine 5 1.0 99 7.9 22 0.9
Colchicine 125 12.6 6 1.9 19 0.2
Paclitaxel 92 7.8 93 12.3 35 1.6

'Results are expressed as percent of binding to control without competitor.
Data are from 1 (4 replicates) or 2 (8 replicates) independent experiments.

®Data are from 1 to 4 independent experiments (3 to 12 replicates).

4. Effect of Compounds on Cell Cycle Progression

This procedure measures the percentages of cells in a population that are in
the G1, S, and G2/M phases of the cell cycle. It utilizes staining of cell nuclei with
p;opidium iodide and analysis by flow cytometry. The procedure also gives an
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50 WD 2005/ 030775 PCT/ US2004/ 030515 Table 5 Activity
of Representative Exanples of the Invention and
wRedosozntce Conpounds in  the Tubulin Polynmeri zBtT/o82004/030515
St andard Phar macol ogi cal Test Procedure with MAP-rich
Tubul i n Sal t A340 Conpound Exanpl e A340 Control | aHC
Salt6.1-__2.. 5.8 __ 36.7 4aHCl Salt8.1 f_._
....... .67 76.486 2 __......

of- paFt+e+es—W|th sub-G1 aroupts-EDNAS At high concentrations (ie., hlgher‘ﬁwa%

about 5 X IC50 concentraglons) migrotybule-active compounds characteristically
arrest cglssl)n!ehe G2/M phase of ?heleé:g cxeliyicaguse o*aértfbtloﬂv dthe_E E
microtubules that comprlse The mitotic spindle. However at lower concentrations
(near ICsp values) on some cell lines, e.g. Hel a, taxanes such as paclitaxel and
docetaxel induce substantial apoptosis before a G2/M block is observed (Jordan,
M.A., Wendell, K., Gardiner, S., Derry, W.B., Copp, H., and Wilson, L. Mitotic block
induced in Hel.a cells by low concentrations of paclitaxel (Taxol) results in abnormal
mitotic exit and apoptotic cell death. Cancer Res., 56: 816-825, 1996); this is not the
case with microtubule depolymerizers such as vincristine and colchicine.
Representative examples of this invention are tested in this procedure after 18 hr of
culture with cells at multiple concentrations to see if they followed the “stabilizer”
(taxane) or “destabilizer” (vincristine, colchicine) pattern. Results presented in Table
8 show that they follow the “stabilizer” pattern.

For instance, example 1a showed about 70% apoptosis at 40 nM, close to its
ICsp on Hela cells, with no increase in the G2/M fraction compared to the untreated
control. As concentration increased above 40 nM, the apoptotic fraction decreased
and the G2/M fraction increased. Similar patterns are seen with examples 2a, 3a,

~ and 4a, and docetaxel. However, vincristine and colchicine showed a parallel

increase in both apoptotic and G2/M fractions, and the extent of apoptosis at 18 hris
much lower.
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control reactions. Docetaxel, and to a much |esser
extent, paclitaxel, are able to induce pol ynerization
of pure tubulin under these conditions. Severa
exanpl es of this invention also induce pol ynerization
of pure tubulin without GIP in a manner simlar to
docetaxel. 10 Table 6 shows the nean absorbance at
four time points after the start of the reactions for

a single conpound concentr@&hbl@f. At this concentration

Lol sl AR e TR0 20335 cppoup
thé Call Gkle AnalysBStardse Pharmagoiagidah Tes dyecddureaidorielancells

within the first 5 mn of reaction to a plateau. All
seven of these exanpl es al so caused a | ower and | ess

rapidjincrease at| &ohcpPM but péadntia CetidyeetPate 2. 7
pM  Docet¥ReQUNdon| t he other -hand—induceda—small
increase in 5 abspr®¥ce Apopn| atG0. 1 pM T4BUM 6 >4N
Act i vity—of—Repre cn‘ative5'_ ANy €S [ ofg e fpventipn
and ReEXPERESZConboulds |i n t he Tubll i 7 POl yiTer i zatiah
St andar d Phar maco| odi0call Test | Prigcedur® wit H4Pure 2
Tubul i{n CbnpoundA34q5at G 4% N E T 7 = 8 (0 = 1 s |$w2) nin
Contr gl 00000 Exahpl™e 1:ia00. 220.230.220, 21
40 71 7 8 13 1
50 63 6 9 20 2
60 52 5 10 32 3
70 26 3 57 4
80 24 4 58 5
90 22 5 10 58 6
100 24 4 10 58 5
110 24 6 13 53 5
120 28 6 14 48 5
Example 2a 0 4 62 20 14 1
20 28 41 14 16 2
30 62 12 10 16 2
40 44 5 39 2
50 25 5 58 4
60 24 4 58 4
70 22 6 11 57 4
80 26 7 11 52 4
90 30 7 13 46 4
100 34 7 15 41 4
110 37 9 14 37 4
120 39 8 15 36 4
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Exanpl e 2a00. 250. 240. 230. 22 Exanpl e

3a00. 190. 200. 200. 20 Exanpl e 4a00. 140. 160. 160. 15
wEz@spbEe7d1l a00. 240. 240. 230. 22 Exanpl e

2000. 030. 030. 030. 03 Exanpl e 2500. 220. 230. 220. 22

Exanpl e 3000. 020. 010. 010. 01 Exanpl e

3200. 260. 260. 250. 25 Pacl it axel 0000. 010. 01

Docet axel 00. 200. 200. 200. 20 Vi ncri sti ne00. 010. 0100

PCT/US2004/030515

Col ch| ci ne00000Q 10 c3ncBi ndi ngpgﬁemp@mwaemag@bul in

The s|t EBPANGNI y (Buri tied povine braintubulin

whi ch corrpounds of ©MVs|iAmeenti & Di n%i i 5 GRtMer rﬁ‘H\éd

by coppett+tive+tnhibitiomgtoth Tt e Tgdipacy i ve

i ganjEX@”ﬁp a2005/ 030775 _Pcrl uooks 030515

[ 3H] vi nbl ast i ne, [Slﬂpcol cHxi ne, 42an [12H] nacil6i t axel .

The results, showptpa—Tabhe—7 ndi-cgtiettag;—al-t+—gf

the tested COITpOUﬂngOI nhi bi the11b| 1qu Jf% 2

[ 3H] vi nbl astine tp 4oubul i50 het e6odi met0 (11-319% of 3

control), but do Ret—i- nhi B bi-agt-Ag—ot-—{-3Heet-eht-gtne

to tubulin heterofi Mdr q éb?F [ 3Hf pacl i%axel 0 3

m crofubul es. Thi s igp st rcn_ffg evi dence dhat 43 t hesé

conpounds bi nd at [-t-he-vi-ncal-pept-ide-si-f-e—6f—t-ubii-n

and n¢t at the col chi®%ine %1r ta?ane s?tes;. s{ of

the tegsted conpoufidsgactuapd y engance ffhe | bigydi ng of

[ 3H] col chici ne by[12-34% abhove the. ¢ontrol . level .. Thi-$

suggests that the|bi¥ing 1 [thése|cofpoundd to tfe

vi ncallpepti de site gy THdsg e Ta gonfor{pti orngg ¢hapge

in the protein |ecule that lresults in. éenhanced

col chilci ne bindi ng. 1T8i § cPMange $0 appkhrs Mt to Be

i nduced by vincri strreiitsettArong - the ¢ont 7ol

conpounds  tested| VPRAcr/i s8Pne i Rhibitkd | 48 5

[ 3H] vilnbl astine bilndi ngbut nat [3Hl col chicipe anq

col chi|E&ampledsd bi § ed [ 3HI] cdi chi c¥he |bi Hii 1 ng %t not

[ 3H viinbl astine. Vimgg St ge daridgg Col Ciit Ciineqml S0 2

appearjed to inhibit _the binding.of.[[3H paclitaxel..t.o

m cr otlubul es; 30 44 29 12 15 1
40 65 8 8 17 2
50 54 6 9 29 2
60 64 13 8 15 2
70 25 3 8 60 4
80 20 5 7 63 5
90 22 5 10 59 5
100 23 7 9 57 5
110 23 6 10 56 5
120 27 7 10 53 4
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however, this is not due to binding conpetition but

rather to depol ynerization of the 15 mcrotubules to
wokiosk3(73H] pacl i taxel binds. It is clear that PORPS20N€630515

of this invention do not reduce [3H| paclitaxel

bi nding to m crotubul es, which indicates that they

nei t her conpete with [3H] paclitaxel for binding nor

depol yneri ze the mcrotubules to which [3H] paclitaxel

bi nds. 53 WD 2005/ 030775 PCT/ U82004/ 030515 Table 7

Act i yirtyof—Repr ntatitve an nvcmrun
and Qef@frﬁpmdeOTB%’ﬂﬁ'ds int %rc& &eé‘t @ é?"’ﬁal ng

Elt 32 ilgr d Phar macol @yi)calapbgs! I?erceduge Reshpoactiye
ConpeDioterkdH] Vi pbl 8st i nef 3H] CdlSchi cit¥e[ BH]”F@acI i téxe
Mean| 2SD2Mean2 SD2NggE3$DSg Comt gt 0130100, 75 Exanpte] 1
al21)71299. 710856 Example 2al1l11.112217.71042.1
Exanpl e 3a110. 5134024 81054, 1 E>e’é3rrp| e 18 14 2
4al158. 613415. 510431 —Exanp-e Tt 212197107
Exanbl e 20101, 5982, 81043.°F Exa 51a 251041 112612 P ebo5) 0
Exanpl e 30141.5112427911.48 B an‘m e| 3261, 9 1932. 8
Vi ncri stine5l. 0994-9220-9--Col-ehi-ci-nel2532- M41 93902
Pacl it axel 927. 8981273351."60 ' Resul t$ are expressed as
percent of binding 840 ¢omMa ol w2 houtieconpera t or. 25
2Dat & are from 1}{(4-rephli-cat-es)-0ri-2-f-8-t-epli-cat-es)
i ndependent experi ngnts. “Data dre fr% 1 t9 4 3
i ndependent experingnts (¥ to 1ih replqratesds 4. 4
Ef f e¢t of Conpounds-.on.Cell.Qycle-Progressi-on
8 29 7 (X 48 4
10 35 9 16 37 4
20 38 8 12 A0 3
Vincristine 0 62 16 15 2
1 57 18 17 2
2 55 18 18 2
4 9 50 17 23 2
6 11 45 15 27 3
8 12 40 14 32 3
10 16 27 13 41 3
15 19 20 14 44 4
20 18 15 12 51 4
25 17 14 13 52 4
30 19 12 11 55 4
40 18 8 13 57 4
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Thi s procedure neasures the percentages of cells in a
popul ation that are in 10 the Gl, S, and &/ M phases
w@boosiao7eel | cycle. It utilizes staining of cePCT/HSXODE30515

with propidiumiodide and analysis by flow cytonetry.

The procedure al so gives an 54 WD 2005/ 030775

PCT/ US2004/ 030515 esti mate of apoptosis caused by drug
treatment by neasurenent of the appearance of

particles with sub-GlL amounts of DNA. At high

concentrations— mgtrerSthan, ﬁ(—l’ﬁﬁ_
concentr @binpowyd i dg)lnSt ubul e- 58&%0%”?%@?88 Jlase

char actleri sti cal y(nl\/t)rqu:;};)bpte I i n the GHMvphasay of
the cel]l_cycle because disruption of the 5

mi cr ot upObletscibdial cOnpiisé the Mtotilt spirddel 2
However| at | ower "COECEM T gt onsgy (Meaq7 TT50gval ues) pn

some cell lines, e.g. Hela, taxanes suchias paclitaxel
and dofcet axel ihndude subgtanti&f apo‘rﬁ 0si s18eford a
&2/ M bl pck is obs drCIgrdan; g MrAz YWendgh K
Gardiner, S., Det ?\i/ygw B.? C()DD§5 H.. 1asnd W | son, r\%

Mtotic| block indui®ed|in9Hela @kl lls By | o3
concentyati ons ot—pagti Hr-Taxot)—resut-t:sn
abnorma] 10 mitoti Xﬂé diap tcti108:ce=ll deat h?
Cancer Res., 56:|81% 8;25,131996)40tri s18 s {nd8 t he 2case
wi t h m crot ubul e -depel-yrefri-zers;-sueh—as—y-Agr-st+ie
and col ghi ci ne. Re%ﬁjes eniAative3 xanpfes of“'this 3
inventipn are testegshin tms pracedurgo afit e3s 18 hB of
culture|wi th cel l.s-at—mul-ti-ple-concentrati-ons see
i f they|foll owed tf@"staﬁlizeﬁ' (t%g(are)dsor °a

4

I

"destabllizes" (VitggiSti{e, colthijcite) [pagd el n.
Resul t s| present ed..i.n_Table. 15 8. shaw.t.hat..t-hey.f

the "stabilizer" |pdfPern.1¥on ihktdnct exadpl e 1§
showed 'ou1_ 070, amopt Sis at 40 nM close to its

| C50 on&%‘l cBPH'E*®with no increase in the @/ M
fraction conpared to the untreated control. As
concentration increased above 40 nM the apoptotic
5f rladfivootntifivenos Astity oA k@MPRENER/ M fract i on i ncreased.

Si m %%unﬂ%%?é%b%nﬁeﬁtsﬁﬁ%d%éﬂuﬁ%@%ﬁ &faféfin afymic Ffite have

and 4a, and t axel However, vincristine and
been deneiorryaliaisvibe ahilifyaf spmepundsqaf das énveptiande fiphibit tumor

mntwm& ?élﬁe @%ﬁéﬂv% Ee%ﬁ&é fa%xarﬁa@ ztah/ﬁtrﬁﬁfcs%arﬂf H157 non-

optosi s at | ower . 30775

sw@ﬂper*zlogmﬁ@mmdN%ﬁé §h%é@m9w'3ﬂ lah'bm%’p‘iua@é afoa\fth 7825, 15
aRd B IEAkgWheh MBstd HEBld RSP J355 BrARES IFARBRE Eidetifment

with H157 NSCLC, the succinate salt of example 2c¢ is active when given

intravenously on days 0 and 7 at 20 and 10 mg/kg (Table 10). Example 2a also
inhibited the growth of another NSCLC, A549 (Table 11), at 25 and 20 mg/kg, but
not at 15 mg/kg, when dosed intravenously on days 0, 6, 13, and 20. Example 2a
inhibited the growth of HT-29 colon carcinoma xenografts as shown in Table 12
when given intravenously at 25 mg/kg on days 1 and 7. In addition, example 2a
inhibited the growth of U87-MG glioblastoma when given orally as a single dose on
day 0 at 30, 20, and 10 mg/kg, but not at 5 or 2.5 mg/kg (Table 13). Example 2a is
also active against HCT-15 colon carcinoma at 20 mg/kg when dosed intravenously
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10

15

20

25

5 the Cell Cycle Analysis Standard Pharnmacol ogi cal

Test Procedure with HeLa Cells ConpoundConc. Percent in
w@ei05/0807¢3 e Phase (nM Apop' G1S&Q/ M>4N Exanpl e BCHO0S2004/030515
6120141 20135418142 30 i .

L T T A T T

6052510323 .., .} .
on days 1, 8. and 15 (TR, 14). HCT-1 overedpresses P glywp&ﬂ@m%ﬂ%

re06APo HHRiithRA Gnd UReAHES85 11024613535 . . ...

............ 14485 120286 Exanpl e
2a0m2@19$11egaasaa, Bad @g are tested against LOX melanoma xenografts.

The results in Table 15 show that all four compounds are active at 6 and 3 mg/kg,
but not at 1 mg/kg, when dosed intravenously on days 1, 5, 9, and 13.

Examples 1a, 2a, 3a, and 4a are also tested against DLD1 colon carcinoma.
This tumor overexpresses P-glycoprotein and is resistant to paclitaxel and vinca
alkaloids. Example 1 at 15 mg/kg, and example 2 at 20 mg/kg, are active when
dosed intravenously on days 1, 5, 9, and 13 (Table 16).

Examples 3a and 9 are tested against U-87 MG glioblastoma xenografts
(Table 17). With oral dosing, example 3a is active at 40, 20, and 10 mg/kg, and
example 9 is active at 20 mg/kg.

Example 4 inhibited the growth of A549 lung carcinoma as shown in Table 18
when given intravenously q4dX8 at 40 mg/kg, but not at 20 or 10 mg/kg.

Finally, example 20 is active against LoVo human colon carcinoma
xenografts when dosed orally on days 1, 7 and 14 at 50 and 30 mg/kg (Table 19).
When dosed in an identical manner, example 32 is active at 50 mg/kg but not at 30
mg/kg (Table 19).

Table 9
In Vivo Activity of Example 2a in the Human Tumor Xenograft Standard
Pharmacological Test Procedure with Mice Bearing H157 Human Non-Small Cell
Lung Carcinoma

Compound Schedule Route Dose T/C on day
(days) (mg/kg) | o 7 11 14
Example 2a 0,6 v 25 1.03 | 0.62 | 0.29" | 0.30*
\ 15 1.02 | 0.55* | 0.44* |0.42*
7.5 1.04 | 0.54* Q.42** 0.45**
*=p<0.05
* =p<0.01

Vehicle is normal saline
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WO 2005030789 2 ~ 9584, "~ PCT/US2004/030515
.. ...6024....... o 4 958- . ...... 4 .
7022611574 71 152 . ... 4 B

903071346 10034715414 11037914374 12039815364 56 WO
2005/ 030775 PCT/ US2004/ 030515 npoundConc. Percent in
Cell Cycle Phase (nM Apop' Taped vbaN Exanpl e

I8 W@G&&I@ﬁ} of éxa%%’egﬁ@ haA8 HusfainTivedok l(bﬁﬂ)@rait@énda?d

503258523 25 ... . R
Pharmacologlcal TeggProcedUre with Mlce— earrng‘H’I 57 Human on-Small Cell
g CRdinoma_- - — - -5 ... 961 _ ...;_. 4..__
I 2451157580
* Compound - Sehedule \'Route- : D_oie‘l Ticon Gy~
(days) (mghkg) | 0 | 2 5 8 12 | 15
Example2c | 0,7 \Y 20 |09 |0.96 | 050" | 0.51* | 0.44* | 0.24
8 ok
10 |1.0 |1.09 | 1.00 |0.96 |049* |0.38
7 *
5 *=p<0.05
**=p<0.01

Vehicle is normal saline

Table 11
10  In Vivo Activity of Example 2a in the Human Tumor Xenograft Standard
Pharmacological Test Procedure with Mice Bearing A549 Human Non-Small Cell
Lung Carcinoma

Compound Schedule Route Dose T/C on day
(days) (mglkg) 0 7 14 21 27 35
Example 2a | 0,6,13,20 v 25 0.99 | 0.72¢ | 0.51* | 0.57* | 048" | 0447

20 0.97 | 0.79 0.55** | 0.59* | 0.50* | 0.49°

15 1.01 | 0.75* | 0.61** | 0.83 0.75 0.76

*=p<0.05
**=p <0.01
15 Vehicle is normal saline
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| \Av Activity ef le 2an th Tum d-c
Vi Aty of Example 2e.nig o Ty Senorp MRy
Pharmacologlcal Test Procedure with Mice Bearing HT-29 Human Colon Carcinoma

Compound Schedule Route Dose T/C on day
(days) (mgkg) | o 7 10 13 21 24
Example 2a 1,7 \% 25 1.00 | 0.44* | 0.34* | 0.26%* | 0.43** | 0.46*

**=p<0.01
5 Vehicle is normal saline

Table 13
In Vivo Activity of Example 2 in the Human Tumor Xenograft Standard
Pharmacological Test Procedure with Mice Bearing U87-MG Human Glioblastoma

Compound Schedule Route Dose T/C on day
(days) (mg/kg) | o 4 8 11 14
Example 2 0 PO 30 0.95 | 0.41* | 0.24* | 0.19* | 0.23**
0 PO 20 0.97 | 0.59** | 0.38** | 0.28** | 0.30™
0 PO 10 1.00 | 0.60** | 0.51** | 0.40* | 0.41*
0 PO 5 1.02 | 0.71* [ 0.75* | 0.65* | 0.68*
0 PO 25 1.00 | 0.84 0.82 0.74* | 0.74*

10 *=p<0.05
*=p<0.01
Vehicle is Klucel
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2379575 110 . . . e

WO 2005/030775 . . . .. ... e __+....__ 5 2360066S2004/030515
12027710534 57 WD 2005/ 030775 PCT/ US2004/ 030515
CompoundConc. Percent in Cell Cycle Phase
(nM Apop' GLSG2/ M>4N Docet axel 065519182 0. 25858
j17162__. 0.519481814 {2 1353515142 2481918142 142
4491216222 542917313 6371@PiestY 829711484 1035916374

In3ARSRURAP 1 MkdIRpik DhiiNBRHERAERRorXdndRraft Standard

Pharmacological Test Procedure with Mice Bearing HCT-15 Human Colon
Carcinoma

Compound Schedule Route Dose T/C on day
(days) (mgkg) | o 7 13 | 20
Example 2a 1,8,15 \Y) 25 1.00 { 0.78 | 0.60 | 0.44
20 1.00 | 0.86 | 0.50* | 0.43*
10 1.00 { 0.81 { 1.03 10.75
*=p<0.05
**=p<0.01

Vehicle is normal saline

Note: 2 of 5 mice died in 25 mg/kg group
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57 18 17 2 2855. .. . ......... 18. .. . . _._18.

2. 95017232 6} 114515273 8124014323 10162713413
wazmsadwrani44 20181512514 25171413524 301912115pdT/632008830515

WO 2005/ 030775 PCT/ US2004/ 030515 ConpoundConc. Per cent

in Cell Cycle Phase (nM | Apop' GLS&/ M>4N

Col chi ci ne045717192 566017162 107 15916182

12.575518182 15950 | 17232 | E _ 18 212
Table 15

In Vivo Activity of Examples 1a, 2a, 3a, and 4a in the Human Tumor Xenograit
Standard Pharmacological Test Procedure with Mice Bearing LOX Human

Melanoma
Compound Schedule Route Dose T/C on day
(days) (mg/kg) 0 7 13
Example 1a | 1,5,9,13 v 6 1.00 0.12** | 0.07**

3 1.00 0.13** 1 0.17*
1 1.00 0.80 1.02

Example 2a | 1,5,9,13 I\ 6 1.00 0.17** | 0.12**
3 1.00 0.31** 10.36
1 1.00 0.81 0.95
Example 3a | 1,5,9,13 v 6 1.00 0.22** 10.07*
3 1.00 0.34* 0.38
1 1.00 0.77 0.85
Example 42 | 1,5,9,13 \Y% 6 1.00 0.21** | 0.14*
3 1.00 0.20 | 0.19*
1 1.00 0.80 0.79
*=p<0.05
** =p<0.01

Vehicle is normal saline
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Anti-tunor Activity of Conmpounds 5 A nunber of

experinments with human tunor xenografts in athymc

m ce have been done to evaluate the ability of

compounds of this invention to inhibit tumor growth

in vivo. Table 9 shows reSabied6for exanple 2a with

: [

A R xecs Tapa ST B EE s e BRggart
Standarz. Bhargarelosipal T egbRregedyre vaihdfies BEringrDleR Humag fplon
cBraildhanot her experinment 10 with H157 NSCLC, the
succinate salt of exanple 2c is active when give
iInt r avenosshgdulen s D Bosk 7, at 20 T&heh & ny/ kg
PP R,

)) . anpl e R T bitedth rawh of
anot her NS ag%() A549 jTager&e %)1 ,Ibat 2 Jndﬁzo %ﬁq\’/{(g,
buinplenet | af,5853 00/ kg, Whero dosedo i oBraveTwiss|-y on days

Ao A

0, 6, 13, and 20. Exanpte—Za---apibt-t-ed-the-grom h of
#ﬁ- ngdr%ﬂb
Q)58

HT- 29 colion carcji nona xenb’brafi@o a8-2hovl e 12
15 when given intravenpusiy al18g®|o@akg ®@s d and

7. 1n addition, —exanple-2a—i-phi-bitted-the—griowt-h] of
Bemeiasegl i bBHP4dt omdY when & ven?-89 ali§” aso-%‘?si%ﬁ > dose
on day Q at 30, 20, apd 48 nDjk@.,| olkdt N@ks atop or 2.5
ng/ kg (Table 13), Exanple-2a-ls

10 1.00 ; 0.66 0.65 :0.72
Example 3a 1,5,9,13 v 25 1.00 | 0.59 0.46 | 0.60
20 1.00 { 0.55 0.56 | 0.73
10 1.00 | 0.77 0.75 10.84
Example 4a 1,5,9,13 v 25 1.00 | 0.63 049 | 048
20 1.00 | 0.55 044 | 0.61

10 1.00 | 0.56 068 |0.74

*=p<0.05
**=p<0.01
Vehicle is normal saline

65



wEas82@04/ 030515 on days 1, 8,

10

15

al so active against HCT-1 5 colon carcinoma at 20
ng/ kg when dosed i ntravenously 59 WO 2005/ 030775
and 15 (Tabl epdBYS2004/030515
HCT- 15 overexpresses P-glycoprotein and is resistant
to paclitaxel and vincristine. Exanples 1 a, 2a, 3a,
and 4a are tested agai nst LOX nel anoma xenografts.

The results in Table 15 show that all four conpounds
are active at 6 and 3 ng/ kgableS7but not at 1 nyl kg,

IR oo HEREa 4t € 8 Ko et ¥ef08gh Ytapaard

W]@lmééﬂlémceﬁ Test FPT@l‘I@dure With $i¢eUBEdTing B 7eMEr e sas Glioblastoma

- glvcoprotein resistant—topaclitaxel-an
‘3| ]vvlv—- ~ CATTO

tld@ﬁ@oun@ I§é’l‘“<9!"%l$ Roﬁg{drrBPsé 1 at 15 m/kﬂ?c’%??d exampl e 2

t 20 ng/ kgu!aysire actl\Aeg/leSheno dos®ed|i mtravemoushy on17
tays i atre—13 T e "f. O J,IJl 3 I ) 9
APEekze da B hoToul 57 e [ Al At e oingr BT el o2

Table 17). Wth orall d&sing,0texaefpl e73al p-e3*acoase| a69™
40, 20, and 10 no/ kg, ~ag @g@n}p{& 90kS AGEIVE I~ 2P 51

glkg.Exanple inhilbi-ted.lt-he growt-h-of--A549.] URg
»ﬁ?‘ﬁf‘?ﬂ?&m a®ShowROi ) Tabl d 108 [WReh0dp veRs0™ | 0347 045"
na naaeaously g4dX8 at 40 ng/ kg, but not at 20 or 10
%5 Finally, exanple 20 is active agai nst LoVo
huTan(E on carcinoma xenografts when dosed orally on

danislels ndmaindaliké at 50 and 30 ng/ kg (Table 19). Wen
dosed in an identical manner, exanple 32 is active at
50 ng/ kg but not at 30 ng/kg (Table 19). 20 Table 9
In Vivo Activity of Exanpl eradr 480 t he Human Tunor

X ft Standard Ph | | Jest P
FRVECV AT tase WAt s SRR SRR
Gafa%ma@aa?@mé@umb‘&@mgwm Reié BERERTASA90HurE&Y Non-Small Cell

(da g) 071114 Exanpl e 2a0, 61V25 1.03 0.62*
Compound Schedule Route Dose T/C on day
(days) (mg/kg) 0 7 14 21 27 35
Example4a | 1,5,9,13, Y 40 0.97 | 0.71 | 0.53* | 0.46** | 0.52** | 0.47*
17,21,25, 20 099 [ 086 | 080 072 |078 |0.77
29 10 |098 | 081 |074 |068 |080 |0.79
*=p <005
** = p < 0.01

Vehicle is normal saline
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0. 30** 151. 020. 55*0. 44*0. 42**

7.51.040.54**0. 42**0. 45** * = p < 0.05 25 **=p<0.01
w/eivs0873 s normal saline 60 WO 2005/ 030775  PCT/US2004/030515

PCT/ US2004/ 030515 Table 10 In Vivo Activity of Exanple

2c in the Human Tunor Xenograft Standard

Phar macol ogi cal Test Procedure with M ce Bearing H157

Human Non- Smal | Cell Lung Carci noma Schedul eDoseT/ C

on day ConpoundRout e (daygﬁl{'ﬂtj?kg) 1025812 115 Exanpl e

In3%%o AZ!i\MgQ)@ E?Qmél@@ 2DQna %254 e Ydnah 24mBF Xenograft Standard
101. 01. 091. 000. 960. 49*0. 38 1il[ 5 *=p<0.05 ** = p <
Plhamecyisgicel Test Sropsdaig wisaMiceBerapg 5099 Hugran{Cajpr, Garcinoma
Activity npte T2 tThe Faman Tu nogrart
Swapadiak :Isg%ﬁ&_r%( meRested gia\?:dsF 'ILesI_ELQJ;eduJ:ngé o:&fé l %‘ ce-
Bear i ng| AS#%) HUman Noﬁr-'ga‘ﬁ)al | 0Cel | 7 LunY Gar®li non# 35
ange 20°0MREURdSCRedUl eRgut € (5h T @sy-dayae | 033~ | 020~ | 031

30 1.00 | 0.37* | 0.35" { 035 |0.28 0.35

<<

)

Example 32 1,7,14 PO 50 1.00 | 0.41 044* | 027 | 0.31 0.26

30 1.00 | 0.55 0.68 0.35 0.43 0.53

*=p<0.05
**=p <0.01
Vehicle is 0.5% Methocel-0.4% Tween 80

Compounds of this invention show potent cytotoxic activity against multiple
human cancer cell lines in culture, including lines that are resistant to paclitaxel and
vincristine because of drug transporter overexpression. The compounds of the
invention enhance the initial rate of MAP-rich tubulin polymerization, in a manner
reminiscent of taxanes and distinct from the inhibitory effects of depolymerizers such
as vinca alkaloids and colchicine. Compounds of the invention also induce
polymerization of pure tubulin in the absence of GTP. Compounds of this invention
further induce apoptosis in target cells at low concentrations (around cytotoxic 1Cso
values) without cell cycle block, another property that is characteristic of taxanes but
not vincas or colchicine. Representative compounds of the invention inhibit the
growth of several human tumor xenografts in athymic mice, including tumors
resistant to taxanes and vinca alkaloids.

The following reference examples are useful for the preparation of the
representative non-limiting examples of compounds of this invention which are useful
as promoters of microtubule polymerization and as anticancer agents.
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E I'll(days)(nmg/ kg)0 7142127 35 Exanpl e 2a0, 6, 13,201V i
250.99 [ 0.72*0.51**0.57*0. 48* 0.44* 200.97

WO@20090362% * 0. 59*0. 50* 0. 49* 151.01 0. 75*0. 61* *PCBB/20FH030515
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0.76 *=p<0.05 **=p<0.01 15 Vehicle is normal saline
61 WD 2005/ 030775 PCT/ US2004/ 030515 Table 12 In Vivo
Activity of Exanple 2a in the Human Tunor Xenograft
St andard Pharmacol ogi cal Test Procedure with M ce
Beari ng HT-29 Human Collaefe@@ceiaxanmale@onpound Schedul e

24 Exanpl o 2o 1017 A2 RGN 5BBYER Brnd phegepeorionas

0. 43** Toe p@duct; *(15)-B,2:Birtlliors- ’}\/am}wl&hylamme hmbgérabhlmtle is

TR AB ot s KB G ) 45 YRR Do 200,

Procedure with M ce Bearing U37- MG Human i obl ast ona

ConmpoundSchedul eRout e on_da days) (rmg/ kg) 048 {
1114 Exanpl e 20PCB00. 9 &%‘lf&%gﬁm%'e - 19%* (. 23%*

............. (1R)-2,2,2-Trifluaro~1-methyleth§lamine hydrogen chloride
* *
200. 979pe 8:&19&3 %1 i) 2 %%nﬂuorg q metﬁqet%ylamme hydrrTc]')gen chloride is

prepared accordmg to the conditions disclosed in US5,986,135 and US6,204,269
using L-(+)-tartaric acid in place of D-(-)-tartaric acid.

s

Reference Example 3
5-Chloro-6-(2,4-difluorophenyt)-N-[(1S)-2,2, 2-trifluoro-1-
methylethyl][1,2,4}triazolo[1,5-a]pyrimidin-7-amine

The product, 5-chloro-6-(2,4-difluorophenyl)-N-[(1S)-2,2, 2-trifluoro-1-
methylethyl][1,2,4]triazolo[1,5-a]pyrimidin-7-amine is prepared according to the
conditions disclosed in US5,986,135, except that DMF is used as solvent in the last
step, as described herein in Example 1.

Reference Example 4
5-Chloro-6-(2,3,6-trifluorophenyl)-N-[(1S)-2,2,2-trifluoro-1-
methylethyl][1,2,4]triazolo[1,5-a]pyrimidin-7-amine

The product, 5-chloro-6-(2,3,6-trifluorophenyl)-N-[(1S)-2,2,2-trifluoro-1-
methylethyl][1,2,4]triazolo[1,5-a]pyrimidin-7-amine is prepared according to the
conditions disclosed in US5,986,135, except that DMF is used as solvent in the last
step, as described herein in Example 1.
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WO RO30I7A00. 60*%0. 51** 0. 40%*0. 41** L PCT/US2004/030515
OPCB1. 02[ 0. 71*0. 75* 0. 65**0. 68** 0OPC2.51. 0010. 840. 82
0.74*1 0.74* 10 *=p<0.05 **=p<0.01 Vehicle is Klucel
62 WD 2005/ 030775 PCT/ US2004/ 030515 Table 14 In Vivo
Activity of Exanple 2a in the Human Tunor Xenogr aft
Standard Phar nacol ogi cRefererge Pragydeidre with M ce

Bearing HGCI ) .
CompoundSTRAIP R T 4 SRR RroRbGIn 20 Ariazolcll o alpyimicine

i 071320 Exanpl e 2a1l, 8, 151V 251. 000. 780. 600. 44

201. 5&88535}059 a‘ic’héoré%](v,‘?toe erﬁél%pﬁényl)@ é’ﬁ]tFézolo[‘é 5

*=p<0. e 1I'S norrm :
a]byomlcﬁnensme@ﬂred ateprdipg tRyihr gopditens @scl%dm@@ﬁo@éfﬁﬁ and

UREH/S2004/ 030515

Reference Example 6
5,7-Dihydroxy-6-(2,4,6-trifluorophenyl)[1,2,4}triazolo[1,5-a]pyrimidine

The product 5,7-dihydroxy-6-(2,4,6-trifluorophenyl)[1,2,4]triazolof1,5-
a]pyrimidine is prepared according to the conditions disclosed in US6,1 17,876, and
US6,297,251.

Reference Example 7
Diethyl 2-(2,6-difluoro-4-methoxyphenyl)malonate

The product, diethyl 2-(2,6-difluoro-4~ methoxyphenyl)malonate is prepared
according to the conditions disclosed in US5,981,534.

Reference Exampie 8
3-(Methylamino)propan-1-ol

The product, 3-(methylamino)propan-1-ol is prepared according to the
conditions disclosed in J. Org. Chem. 44, 2718 (1979).

Reference Example 9
3-(Ethylamino)propan-1-ol

The product, 3-(ethylamino)propan-1-ol is prepared according to the
conditions disclosed in J. Chem. Soc. B, 1300 (1971).
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Table 15 In Vivo Activity of Exanples 1 a, 2a, 3a, and
4a in the Human Tunor Xenograft Standard

web@ssoes ogi cal Test Procedure with M ce BearPCIURION4/030515

Human Mel anonma ConpoundSchedul eRout eDoseT/ C on day

(days) (ng/ kg) 07 113 Exanpl e 1l1lal, 5,9, 131 V61. 000. 12**

10. 07** 31.000.13**0.17* 11.00_ O 801. 02 Exanpl e

2al, 5,9, 131 v61. 000. 17**(?1 12%* I0 0.31 **0. 36

J11.000. 810. 95 Exanpl e"¥grence Example 107y,
.............. 13{[)Blshyla*aét’n@|.)é}ﬂ“h6]piorﬁa,n91-dxl$6

31.000. 34*0. 38 11.000. 770. 85 Exanpl e

4al, 5,9, 131 V61. 000. 21**0. 14** 31. 000. 20**0. 19**

11. 000rHOHBdUAQ, S [ctmprtetd)aniirio]proparn-1] Glpreedred laecarding to the

R hong BstBG Il S it S Sbadm B0 Y 55000 ang

4a in the Human Tunor Xenograft St andard

Phar macol ogi cal Test edur Wi t[jenﬁjce Beari ng DLD1
Human Col on Carci norra afg ul eRout eDoseTI C
on day 3- Plperldm 1—y|propan -1-ol

The product, 3-piperidin-1-ylpropan-1-ol is prepared according to the conditions
described in Tetr. Lett. 35, 761 (1994) with the exception that the crude product is

used as is without distillation.

Reference Example 12
3-Morpholin-4-ylpropan-1-ol
The product, 3-morpholin-4-ylpropan-1-ol is prepared according to the conditions
described in Tetr. Lett. 35, 761 (1994) with the exception that the crude product is
used as is without distillation.

Reference Example 13
3-Pyrrolidin-1-ylpropan-1-ol

The produbt, 3-pyrrolidin-1-ylpropan-1-ol is prepared according to the conditions
described in Tetr. Lett, 35, 761 (1994) with the exception that the crude product is
used as is without distillation.

Reference Example 14
3-(Methylpiperazin-1-yl)propan-1-ol

The product, 3-(methylpiperazin-1-yl)propan-1-ol is prepared according to the

conditions described in Tefr. Lett. 35, 761 (1994) with the exception that the crude

product is used as is without distillation.
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(days) (ng/ kg) 071421 Exanpl e
lal, 5,9, 131 V201. 000. 31**Toxi c- 151. 000. 21**0. 250. 31

wams0807630. 510. 58 Exanpl e PCT/US2004/030515

2al, 5,9, 131 V201. 000. 46*0. 330 53 151. 000. 590. 540. 74
101. 000. 660. 650. 72 Exanpl e
3al, 5,9, 131 V251. 000. 590. 460. 60 201. 000. 550. 560. 73

ce i
. e e . ~101. 000. 770. 751084 ’....
.‘.‘Z T . “Rejergace Example 15 ""'o' 48

Exanpl e 4al, 5, 9, 131 VZsAzadido- %QIPGIMD'OEM 550. 440. 61
101. 000. 560. 680. 74 5 *=p<0.05 **=p<0.01 Vehicle is

normal saline 65 WD 2005/030775 PCT/ US2004/ 030515
Tablpeodlitt, 3-azetidin-1-ylpropan-1-ol is prepared according to the conditions

described in Tetr. Lett. 35, 761 (1994) with the exception that the crude product is
used as is without distillation.

Reference Example 16
3-(Dimethylamino)propan-1-thiol

The product, 3-(dimethylamino)propan-1-thiol is prepared according to the conditions
described in J. Organomet. Chem. 480, 177 (1994).

Reference Example 17
3-[(4-Methoxybenzyl)oxy]-1-propanol

The product, 3-[(4-methoxybenzyl)oxy]-1-propanol is prepared according to the
conditions described in Tetrahedron 54, 1 (1998).

The following examples are representative non-limiting examples of compounds of
this invention.
EXAMPLE 1
5-Chloro-6-{4-[3-(dimethylamino)propoxy]-2,6-difluorophenyl}-N-[(15)-2,2,2-trifluoro-
1-methylethyl][1,2,4ltriazolo[1,5-a]pyrimidin-7-amine

CF CH;
I’ F O—(CHpsN,
CH; N-H CH,

NN
¢
N™ N7 ~C1
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In Vivo Activity of Exanples 3a and 9 in the Human

Tunor Xenograft Standard Pharmacol ogi cal Test
wee@sesiure with M ce Bearing U87- M5 Human G i obCEHESNE030515

ConmpoundSchedul e Rout eDoseT/ C on day (days)(ng/kg)0 37

10 13 1 17 Exanple 3al,5,9 PO401. 02 0.730.65** 0.48**

0.30** 0.20** 201.01 [ 0.900.73 O 63** 0.42** 0.39**

100. 99 1.080 85 0.69** (Q.52** 91, 5,
$ents S uiarore g2 aaareoropRa B A2 2 HRGO s o<0 02 5

*’éw&r@%@ﬁ,?{agxgé&om%a]wrmhms;aémme Table 18 In Vivo

ctrvit ain the Hu

St andAraixtuge Pfr@ﬁ%@dﬂr@'@r@éﬁ G‘ﬁftf%‘f’rqﬁh%%yg&nﬁ?é( Q%O[ﬁlﬁs
o i e o) (UL LI G L
ghlaride)(422 9 2268 nEelinsnd Maﬂuso@*omethx}em&@a@# %E%S Flarmoy i

80057% f%ﬂq}me@yglyépmég is stlilréd%l ;%)5(11 fé@lg)e%uﬁb lﬁﬁie@ ni&@gén

atﬁpps@hglse for43 4. ghe rgaqjlpnwﬁmﬁq |§ dilyted Withethyd gp@tﬁ’@ {ike organic
%%M@m%%ﬂéé QARAA7Q h?&EéM&@Q&A ghﬁf?%&é sdaRlted d8dilim cHiovige (2x),

Ivity of Exanples 20 and n the Human_Tunor
cdedbgyerfmaghesivomsdfate, and concentrated to a residue. The reS|due is

chromatographed over silica gel, eluting with 20% ethyl acetate in hexanes.
Concentration provides 5—chIoro—6—(2,4,ﬁ-triﬂuorophenyl)-N—[(1 S)-2,2,2-trifluoro-1-
methylethyl][1,2,4]triazolo[1,5-a]pyrimidin-7-amine as a light yellow solid (3.56 g).
MS: m/z 396.0 (M+H).

Step B: 5-Chloro-6-{4-[3-(dimethylamino)propoxyl-2,6-difluorophenyl}-N-[(1 S)-2,2,2-
trifluoro-1-methylethyl][1,2,4]triazolo[1,5-a]pyrimidin-7-amine

To a solution of 5-chloro-6-(2,4,6-trifluorophenyl)-N-[(1S)-2,2,2-trifluoro-1-
methylethyl][1,2,4]triazolo[1,5-a]pyrimidin-7-amine (600 mg, 1.5 mmol) and 3-
dimethylamino-1-propanol (1.03 g, 10 mmol) in 5 mL of dimethylsulfoxide at room
temperature is added sodium hydride (60% in mineral oil, 400 mg, 10 mmol). The
mixture is heated at 50 °C for 30 min, and cooled to room temperature. Water is
added to quench the reaction, and the product is extracted with ethyl acetate (x2).
The combined organic extracts are washed with saturated sodium chloride (x4),
dried over magnesium sulfate, and concentrated to a residue. The residue is
chromatographed over silica gel, eluting with a gradient of ethyl acetate to 20%
methyl alcohol in ethyl acetate. Concentration provides 5-chloro-6-{4-[3-
(dimethylamino)propoxy]-2,6-difluorophenyl}-N-{(1 S)-2,2,2-trifluoro-1-
methylethyl][1,2,4]triazolo[1,5-a]pyrimidin-7-amine as a colorless oil (486 mg). MS:
m/z 479.2 (M+H).
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Phar macol ogi cal Test Procedure with M ce Bearing LoVo

Human Col on Car ci noma ConpoundSchedul eRout eDoseT/ C on
wa@l200508y3) (ng/ kg) 07 114 212835 Exanpl e PCT/US2004/030515

201, 7, 14PC501. 000. 27**0. 46** 0. 33**0. 29**0. 31*

301. 000. 37*0. 35** 0. 350. 280. 35 Exanpl e

321, 7, 14P0C601. 000. 410. 44* 0. 27*0. 310. 26 30i

1. 000. 550. 68 0. 350.430.53 *=p<0.05 5 **=p<0.01

Vehicle is 0.5% Met hocel -0. 4% Tween 80 Conpounds of

this invention show pote pxic activity against

multiple 10 human cancerEkAw:‘Lﬁl nes in culture,

9- ﬁblpmd@wﬁ@[a (dlfegthvlamm@p@p%éﬂsﬁ dnﬂuortoahwmw{(aﬁ)ez 2niifluoro-

Vi r
’g b’feé?ﬁ >I(e;¢]e 2[1 ?br;ggﬁlgﬁlsﬁg?ﬂ%@%gﬁn chloride salt
enhance the |n|t|al rate of MAP-rich tubulln

pol y”%%%d&?of E{brﬁ%lgﬁgﬁ%[;m{c{ -6! '-ﬁ-fog@%y%ﬁniﬁoﬁ‘&ﬁﬁﬁ]-zﬁ-

and distinct Tromt
ditgarpyhenyl}Nef(3 SkaeR-triflyore rowthyletianbl . 24 taardlo[ 1,5-a]pyrimidin-7-

af n‘ér?é Qi!s&ﬁ eaqw'm%Hggﬁe eﬁlo%&ie 5'0%@”%11?‘“%%%3 GI'J tﬂgrlfﬁ%tf%g

po ynerlza 1on O ure tu sence O
Idpiasiinudisogsi ahitdrisle gage fianoentration phavidesideierodp@dBosi s

(dvepldfindiitoning e BLGEPRTIIIUBRR AZERUOR

mﬁﬁ\yhﬁw‘]f;ilr,%ﬁﬁmalphihétalpﬁmmﬁaﬁa@ﬂleleIWdlogembhbad@m@Skmwmte
or col cni Ci ne. Representatlve conpounds o

4l GACEEF. O Cohioic ' an

on inhibit the growh of several human
tunor xenografts in at hynE>é°~MPl;§2 i ncl udi ng tunors 20

?ﬁl%@ng é-QinkBXALPS g Jnfh% @b&l}weﬂﬁ N [P@-z 2,2-trifluoro-1-

preparati on methvhmyl]rlew]émnloa‘t 5ﬂmh>yn0ndlm-7fanmnelg
exanpl es of conpounds of this invention which are
useful 25 as pronoters of mcrotubul e polynerization
and as anticancer E’%\nts 67 WO 2005/ 038775

PCT/ US2004/ 030515 erem €N
S)-2,2,2-Triflu yl am ne h@Hgogen
chl oride The pr ooﬁfct

S)-2,2,2-trifluop0=N-met’hyl ef. hyl am ne hydrogen
chloride is preﬁg&kﬁ agccordtng to the conditions
di scl osed in US5,986,435@nd US6, 204, 269.

To sodium hydride (60% in mineral oil, 2.3 g, 57.6 mmol) in 20 mL of
dimethylsulfoxide at room temperature is added a solution of 3-
(methylamino)propan-1-ol (5.14 g, 57.6 mmol) in 10 mL of dimethylsulfoxide. The
solution is stirred at room temperature for 1 h, and 5-chloro-6-(2,4,6-trifluorophenyl)-
N-[(1S8)-2,2,2-trifluoro-1-methylethyl][1,2,4]triazolo[1,5-a]pyrimidin-7-amine (5.7 g,
14.4 mmol) is added. The mixture is heated at 60 °C for 3 h, and cooled to room
temperature. The reaction mixture is diluted with ethyl acetate, and washed with
water and saturated sodium chloride. The organic layer is dried over magnesium
sulfate, and concentrated to a residue. The residue is triturated with small amount of
acetone, then hexanes, and chromatographed over silica gel, eluting with a gradient
of 100% ethyl acetate to 100% methyl alcohol. Concentration provides 5-chloro-6-
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5 Reference Exanple 2 (1 R)-2,2,2-Trifl uoro- 1
-nmet hyl ethyl a m ne hydrogen chl ori de The product,

W@ 2@50N725 2-t ri fl uor o- 1- met hyl et hyl am ne hydr oREFUS2004/030515
chloride is prepared according to the conditions
di scl osed in US5, 986, 135 and US6, 204, 269, 10 usi ng
L-(+)-tartaric acid in place of D-(-)-tartaric acid.
Ref erence Exanple 3

{Eﬁcﬁlmro-46[3((math3damlr@mrgmw]wBylyl}\Nf[(w)-z 2,2-trifluoro-1-

lefe LRI Satnimidp T -aming 55,4 b sold (27 o) Mgz
4954 (M-oduct ,

5-chl oro-6-(2,4-difluorophenyl)-N[(1S)-2,2,2-trifluor
o-1-

methylethyl ][ 1,2, 4]tri az&*&MBEE2d pyrinmidin-7-anine is

{ j :
BeibR B RER I I heV O b PRI 352 2 S gro-
nhedislethst] Ep2, 4&'¥6Mt6fa}mdmm@ne7rmma higstragph ehlmridQO

Ref erence Exanple 4
5-Chl oro-6-(2,3,6-trifluorophenyl)-NJ[(1
S) - 2, Pheprodiuét aidrxample 2 is dissolved in 10% methyl alcohol in methylene

c@@ﬁ@%‘eﬁ%@ég_]a [gf\d Fiitdet” 1AL Blrbhtes BLoM¥A hid85Es gl Sas.
Goncembatioreproidas 6-ahidré{6uirtagifieotyid [ 3NetBmiao)Rrapoky]phienyl-
l\m %y%é% % trlfju[o"o } rq?tp¥leth¥lg)[l1 bZﬁ'!trlgz ?[p S/5r a]ﬁ}"ém'dmf gmmr?ehydrogen
ablodgdersalt ascrlighd iyeltpw solidH@.92gdndi t i ons di scl osed in

US5, 986, 135, except that DVMF is used as solvent in the

| ast step, as described herein in Exanple 1. 30 68 WD
2005/ 030775 PCT/ US2004/ 03B%drBplee@ber ence Exanpl e 5

%Céfe%-‘éﬁ ?é 8|ﬂﬁor(oz4r-ﬂ3-?méﬁwglfa%%5&888{%%%} R332 iRloro-1-

mdine
5, 7- di cmenﬂnxbetﬁyII[EZﬂ]fﬁamlomlﬁﬂaipwhldnny'l -pinineXudiptate aalbl of
1,5 5 a]pyrimdine is prepared according to the
condi tions disclosed in US6, 117,876 and US6, 297, 251.
Ref er'Bu asixesfil-ehléro-6-{2,6-difluoro-4-[3-(methylamino)propoxy]phenyl}-N-

[(18)-2,2,2-trifluoro-1-methylethyl][1,2,4]triazolo[1,5-a]pyrimidin-7-amine
hydrochloride (7.50 g, 15.0 mmol) and water (100 mL) is added sodium hydroxide
solution (10 N, 2.0 mL, 20 mmol) dropwise. Then, fumaric acid (3.48 g, 30 mmol) is
added. The mixture is stirred for about 15-20 min and then heated to about 65 - 75
°C and stirred until all of the solid dissolves. The solution is filtered and the filtrate is
cooled to about 0 — 5 °C over about 1 h. The mixture is stirred for 1 h and then
filtered &and the collected solid washed with cold water and isopropanol. The solid is
dried under vacuum at about 60 °C/10 mmHg for about 20 h to give a white solid
(6.54 g, 75%) in anhydrous form. A portion of the compound is placed in a drying
dish at 80-100% relative humidity (RH) and room temperature for about 24 h. The
compound absorbed 5.8% water forming a dihydrate which is stable at room
temperature and at 5-100% relative humidity (RH). "H NMR (CDCls): § 8.43 (s, 1H),
6.86 (d, 2H, J=10.2 Hz), 6.51 (s, 2H), 5.84 (m, 1H), 4.15 (t, 2H, J = 7.9 Hz), 3.04 (t,
2H, J=7.2 Hz), 2.57 (s, 3H), 2.08 (m, 2H), 1.33 (d, J= 6.7, 3H).

74



10

15

20

25

30

5,7-D hydroxy-6-(2,4,6-trifluorophenyl)[1,2,4]triazolo
[1,5-a]pyrimdine 10 The product

W®2005030419%r oxy-6- (2,4, 6-trifluorophenyl)[1, 2, 4pCT/US204/630515

[1,5- a]pyrimdine is prepared according to the

condi tions disclosed in US6, 117,876, and US6, 297, 251.
Ref erence Exanple 7 D ethyl 2-(2,

6-di fl uoro- 4- met hoxyp henyl )nal onate 15 The product,

@hie chiripoing 2b8erths fiva orate Watees hibCs 060 Rl e becereits dihydrate.

r C .
BERRES AR BB ROA R A R3ST2 2D wo-
Brethytetthyll[4uZi 4tsippolofdsiralby timidié-gominel fumarate salt dihydrate.

3- (et hyl am no) propan-1-ol is prepared according to
the conditions disclosed in J. Og. Chem 44, 2718
(1979). 25 Reference Exanpgbantple 3s ( Et hyl am no) propan-1

Sl B hro AR ROy O RSP o1
Soc. B, mMaogelhyd 2. 4ltrgcolopl , 38l BaoEli-3amibe succinate salt
é@ﬁ@ﬂﬁé %‘f%/ ct%ﬁo(?? 365{111%95 ﬁ%&ggﬁ%?e 1?18)6) roRRRPheny-N-(1S)-

35 qz;tﬁwo(thgthylamyﬂ[d tlbizaolo[ 1 BhR]pys mjlire pantice

Q605123 gy oSBT @28 L3 B o s v

BrRbpat il 5H2A-nin-ayld finepbesatdd ltoodabolﬁ)fo h&5 fEodbe splution is filtered and
fi’heq‘htg%t% i tc&al%g ¥$ g%&g%ﬁbé“& oxeﬁ% UERH el%e I%Rﬂ’% '@nls%rr&? for about

Lett.
(| 7o) thentfiiietdueareitbe pblle:utect $oditd stbect withl eoldveederc@x$ siL) and

L3S Tpbil' & P57l Shid B Do R BB B BB B b
Brimboph 20 hrie 4ivel pwbipasolitl-io Bninsirgussioen €616 ac 8%l Aagortion of the
Egr%pgﬁﬁéjistélg@esd in a drying dish at 80-100% relative humidity (RH) and room
temperature for about 24 h. The compound absorbed 5.8% water forming a
dihydrate which is stable at room temperature and at 5-100% relative humidity (RH).
'H NMR (CDCls): 5 10.2 (bs, 1H), 8.26 (s, 1H), 6.80 (d, 2H, J = 10.5 Hz), 5.79 (m,
1H), 4.13 (t, 2H, J = 6.3 Hz), 3.03 (t, 2H, J = 7.2 Hz), 2.57 (s, 3H), 2.35 (s, 4H), 2.07
(m, 2H), 1.27 (d, J = 6.0, 3H).

This compound absorbs two mole waters at 5%-100% RH to become its dihydrate.
5-Chloro-6-{2,6-difluoro-4-[3-(methylamino)propoxylphenyi}-N-[(1S)-2,2,2-trifluoro-1-
methylethyl][1,2,4]triazolo[1,5-a]pyrimidin-7-amine succinate salt dihydrate.

Examples 3-21 and their hydrogen chloride salts are synthesized analogously
to Example 1 and Example 1a.
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wondososn778li still ati on.

described in Tetr. Lett. 35, 761 (1994) with the
exception that the crude product is wused as is

3-Pyrrol id in-1-yl propan-1-ol The product,
3-pyrrolidin-1-yl propan-1-ol is prepared according to
the conditions 25 described in Tetr. Lett. 35, 761
(1994) with the exception that the crude product is
used as is without distillation. Reference Exanple 14
3- (Met hyl pi perazin-1 yl)mpggﬁptg3 ol 30 The product

3- (et hyl Iperazm- - “) pan-1-ol is

accor dpri rﬁ%ﬁo 8-&HeB-dEly AT %%@etaﬂgwrl%epwphew} Nt(@¢242-
35, 761 tfifiRAdethyi[1 2 41thazH 8 SR imidiat-afiiR; @51J§$\D+H)
product is used as 1S W thout distillation.

2005/ 030775 Reference Exanple 15 3-Azetidin-|

-yl propan- 1-ol PCT/ US2004/ 030515 5 The pgoduct,

3-azetidin-1-yl propap=13 of_i pr@pchg)glccordl ng to
the conditions desc #pgﬁ [ , 761
(1994) with the excepti t he crude p|30duct IS
used as is w thouN-gj-SwitTatilon. 10 Reference Exanpl e
16 3-(Di net hyl ard nd) propan- E t hi ol The product,

3- (di net hyl am no)NopNn- cthiol is prepared according
to the conditions described in J. O ganonet. Chem
480, 177 (1994). 15 Reference Exanple 17

3-[ (4- Met hoxybenzyl ) oxy] -1 -propanol The product,

3-[ (4- et hoxybenzyl ) oxy] - IS prepared

according to the conditi %ﬁ@”@@?% bed in Tetrahedron

54, 1 $1I9EP-6-{2,6-difluoro-4-[3-(methylamino)propoxy]phenyl}-N-(2,2,2-
trifluoroethyl)[1,2,4]triazolo[1,5-a]pyrimidin-7-amine hydrogen chloride salt

EXAMPLE 4
5-Chloro-6-{4-[3-(dimethylamino)propoxy]-2,6-difluorophenyl}-N-(2,2,2-
trifluoroethyl)[1,2,4]triazolo[1,5-a]pyrimidin-7-amine; 465.2 (M+H)

CHy
[T F O—(CH,N,
N—-H CH;
</ F
J\N Cl
EXAMPLE 4a

5-Chloro-6-{4-[3-(dimethylamino)propoxy]-2,6-difluorophenyl}-N-(2,2,2-
trifluoroethyl)[1,2,4]triazolo[1,5-a]pyrimidin-7-amine hydrogen chloride salt

EXAMPLE 5
6-[4-(3-Aminopropoxy)-2,6-difluorophenyl]-5-chloro-N-[(1S)-2,2,2-trifluoro-1-
methylethyl][1,2,4]triazolo[1,5-a]pyrimidin-7-amine; 451.5 (M+H)

76
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10

15

20 The follow ng exanpl es are representative
non-limting exanpl es of conpounds of this invention.

WE200MeBE7L 25 PCT/US2004/030515

5- Chl oro- 6-{4-[ 3- (di met hyl ami no) pr opoxy] -2, 6-di f| uor op
henyl }-N-[ (1 S)-2,2,2-trifluoro-
1-nmethylethyl][1,2,4]triazol o[ 1, 5-a] pyrimdin-7-am ne
CF3 ,CH3 NN~ Fes, O (CH2)3N M~N-H I, Il CH3 NNCI 71
WD 2005/ 030775 PCT/ 004#030 1503I
5- Chl oro-6-(2, 4, i
S)-2,2,2-triflu
[1 '

NH,
3 1-
, >N\ ’ A m xture of
5, 7-di chl or 0- 6- ( X i f1 udf ophenyl) 2,4]triazol of
1,5- a] pyrimdine . 8g, @14 mol ),
(1S)-2,2,2-trifluoro-1-nethyl ethylam ne hydrogen 5
chloride (4.2 g, 28.2 mmol ), and

N, N-di i sopropyl ethylamne (4.9 nL, 28.2 nmol) in 100
mL of N, N-di net hyl f or mam tirred at room

t enper ature under nitroge gﬁ M?Hé§bhere for 13 h. The

smbmw{mﬂﬂm-u%@imﬁtmﬂpﬁemnet- Ipﬂéﬁ’yl} Nher s)-2,2,2-

orga or| C c

(oo ir-aatehuellBoa e gy )
magnesi um sul f at ex and concentrated tcrar\r esi due. The
residue is 10 ch ofrat edOoYEH, s i caNg€H; el uti ng
wi th 20% et hyly; age | xanes. Concentration

provi des 5-chl ro- ( rifluorophenyl)-N[(1
S)-2,2,2-triflUoNO-
nmet hyl et hyl ][

a light yellow'solNd (@.56 g). M. mz 396.0 (M+H).

15 Step B: EXAMPLE 7

5- Chl or o- );4 3- (di net hyl ami no) pr opox % fl uorop
r%ﬁpp}q-%_{ff([ ylgmpozpropoxy] -2,6-difluorophenyl}-N I(1S) 2 2, 2-tr|ﬂuoro-1-
trifl U%et@lé}ﬁmvb th&&&lbg?a 1Rapfirhidde Parfide; 276 REHY! di
n-7-amne To lon O
5-chloro-6-(2,4,6-trifluorophenyl)-N[(1S)-2,2,2-trifl

uor o- 1- CF,

net hyl ethyl][l 2, 4111 aZb Oa(e5osdn n- 7- ani ne

(600 ng, 1. nﬁ:BL aReH3- pt hyl ami no- 10bkopanol

(1.03 g, 10 nmolyy_] di net hyl sul f oxi de at room

<//L\/

EXAMPLE 8
5-Chloro-6-(4-{3-[ethyl(methyl)amino]propoxy}-2,6-difluorophenyl)-N-[(1S)-2,2,2-
trifluoro-1-methylethyl}[1,2,4]triazolo[1,5-a]pyrimidin-7-amine; 493.0 (M+H)

CF CH,
X > F O—(CH,):N__CH,
CH;y  "N-H
NN
<L J F
N7 N7 ™l
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20 tenperature is added sodi um hydride (60%in m neral
oil, 400 ng, 10 mmol). The mxture is heated at 50 C

w0 20058807m n, and cool ed to room tenperature. VECEDS1084/030515

added to quench the reaction, and the product is
extracted wth ethyl acetate (x2). The conbi ned
organi c extracts are washed with saturated sodi um
chloride (x4), dried over magnesium sulfate, and
concentrated to a residue. The residue is 25

chr omat ogr aphed over siligpagplEgel uting with a

radient of eth acetate to 20% nethyl al cohol in
gt%‘)PrOa%% Gl 'UO@JM%WFQ‘Mlrbﬂrymfmﬁw)ﬁ\enyl] -N-{(18)-2,2,2-trifluoro-1-
5- chl or grefnidinyifpt,2,4]triaz - +

(di nmet hyl ar%lﬁ no%]gr op%x? 0101 3 %}p¥rerjlglrno7p l<1e1r|1nye 5052[“¥|1H)
S)-2,2,2-trifluoro-1-

rnethylethyl][1, 2,4 1t:rlazolo[15a]pyr|m Ln-7-am ne

as a colorless oil (486 VEO—(COH 23,87 9. 12 (MtH). 30

72 WD 2005/ 030 (gﬁ _U%O 30515 5

5-chl oro-6-{4-] di

henyl }-N-[ (1 S)-2] =
1-nethylethyl ][ 1 ﬂ]ﬂu' azol0[ 1, 5-a] pyri m di n-7-am ne
hydr ogen chl ori de® sal k& product of Exanple 1,

5-chl or o- 6-{4-[ 3-(di net hyl am no) propoxy]-2,6 d

i fluorophenyl}-NJ[(1

S)-2,2,2-trifluoro-1-nethyl ethyl][l 2,4]triazolo[1,5-a
]pyrimdin-7- amne is dléﬁ nrrethylene chl ori de
%50“1_ and filtered. To e fi tratels bubbl ed

el lgtef-14 Atdbifuose-4d &<ipetgine iprapokynhemdii-dE §)-2,2,2-trifluoro-1-
5-chl or

(di met h?/]legjr%{e;llrc]g r%%tgg?ﬁd%“ ?:]P¥r|rr&'g'rr] o7p %‘h“yf1?\ﬁ’["l/'1
S)-2,2,2-trifluoro-1-

nmet hyl ethyl ][ 1, 2,4]triazol o[ 1, 5-a] pyri m di n-7-am ne
hydrogen chloride salt as a white solid (540 ng). 15
EXAVPLE 2

5- Chl oro-6-{2, 6- dl)\UOI‘OF

LE la

@é‘t(ﬁﬁzh@pr opoxy] phe

nyl }-N-[(1 S)- TRy 2-N-H | upr o4l
methylethyl][1, 2 . 5-al pyrimdin-7-amne; H
O(CH2)3N CH3 Tq/sﬁg ydere (60%in mneral oil,

3 g, 57.6 mmol )

EXAMPLE 11
5-Chloro-6-[2,6-difluoro-4-(3-morpholin-4-ylpropoxy)phenyl}-N-[(1S)-2,2,2-trifluoro-1-
methylethyl][1,2,4]triazolo[1,5-a]pyrimidin-7-amine; 521.1 (M+H)

w
CHy” "N-H
Nopn~ X

</ka _ F

N° Cl

F O—(CHy;N O
(CHz)sN - §
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20 di met hyl sul foxi de at roomtenperature i s added a
sol ution of 3 (nethylam no)propan-1-ol (5.14 g, 57.6

worewbp3i7ms 10 nL of di met hyl sul f oxi de. The sol BCT/U8200£030515

stirred at roomtenperature for 1 h, and
5-chloro-6-(2,4,6-trifluorophenyl)- NJ[(1
S)-2,2,2-trifluoro-1-nethylethyl][1,2,4]triazolo[1l, 5-a
]pyrimdin-7-amine (5.7 g, 14.4 mmol) is added. The

m xture is heated at 60 C for 3 h, and cooled to room

25 tenperature. The reacty re is diluted with

et hyl acetate, and vvashe%k'&mk)ﬁéter and saturated

5 Qo ¢ Bodifldero-4F(Bemorhatin-d-\iargpoxy) shedy -8l ( BS)ed, 2,2-trifluoro-1-

magnesi ul f ._and.concen ed f. | sLhe
roor aneMetil & BredoQr e RaETAL T Sule Bydrodutitiont

t hen hexanes, and chromat ographed over silica gel,
eluting with a gradi ent Y% gt hyl acetate to 100%
met hyl al cohol. Concentrati rovides 5-chloro-6 73

mﬂ@wﬂﬂﬂﬂﬂ&ﬂ?ﬁﬂd%z@adiﬂmamyu -5-chloro-N-[(18)-2,2,2-trifluoro-1-
2,6-difl | A
S 2, 2. el RIS & ATRERHyr aPS R AHIRG 388 bk

[1,2,4]triazolo[1,5-a]pyrimdin-7-amine as a white

sol i d (2.7 9). Ms: mz 465.1 (MtH). 5 EXAMPLE 2a
5-Chl oro-6-{2, 6-di fl uoro-4-[ 3-(net hyl am no) propoxy] phe
nyl}-N-[ (1 S)-2, 2, 2¢F;i flyoro-1- y-
ethyl]1[1,2,4]tri azgl!\o![;ﬁ 51%l '%ng{jﬁz)?l‘ﬁzrne hydr ogen
chloride The pr HEx 2 is diskollved in 10%
nmet hyl al cohol in O chloride (150 nm-) and
filtered. To the</fi rate i s foubbl ed hydrogen chl ori de
gas. Concentrati ONT '
5-chl oro-6-{2, 6-di fl uoro-4-[3-(net hyl am no) pr opoxy] phe
nyl}- NJ(1

S)-2,2,2-trifluoro-1- ”e”liy*,ﬁhbHE]ﬂBl 2,4]triazolo[1,5-a

] pyri m din-7-am ne hydrogen orldesaltasalltfzj_t
yeChton-8d44[8- (@Qn@ﬂyl@ylnoim'omwﬂrgff@omhenyl} N-[(18)-2,2,2-Frifluoro-1-
5- Chl or ) PPRA phe
nyl } - N-?'F ?Bé%fhgﬂ[g JJ']#%E@P(}‘M oIpyﬂﬁHWV%mlﬁp o y-]
methylethyl][1,2,4]triazol o[ 1, 5-a] pyri mdin-7-am ne
fumarate salt To a slurry of

5-chl oro-6-{2, 6-di fl uoro-4-[ 3-(net hyl am nH)propoxy] phe

nyl}-N- 20 [(1 §)-2,
2,2-trifluoro-1-nmnet lT\"‘ethyl Oﬂ(ﬂﬂzml o[ 1, 5-a] pyri
m di n-7-ami ne hyeiy 50 g, 15. CHyoI) and

wat er (100 nlL) |s dd My hydr oxi de  sol ution (10
N, 2.0 nL, 20 mmo})™N .LThen, fumaric acid (3.48

g, 30 mol) is N/

EXAMPLE 14
5-Chloro-6-{2,6 -difluoro-4-[2-(methylamino)ethoxylphenyl}-N-[(1S)-2,2,2-trifluoro-1-
methylethyl][1,2,4]triazolo[1,5-a]pyrimidin-7-amine; 451.0 (M+H)
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added. The m xture is stirred for about 15-20 m n and

then heated to about 65 - 75 C and stirred until all
w@005/0807301 i d di ssol ves. The solution is filtePErusavd4/030515

the filtrate is 25 cooled to about 0 - 5 C over about

1 h. The mxture is stirred for 1 h and then filtered

and the collected solid washed with cold water and

i sopropanol. The solid is dried under vacuum at about

60 C/ 10 mHg for aboyt 20 h to give a whilte solid
(6.54 g, 75% in aﬁiﬂro orrOA(GHskNon of the
conpound i s pl aCEL—T TNagdr @ di sh at @61-3100%
relative hum di pé%}(R ). apd"T9om t enperat ure for about

24 h. The 30 conpoudd apsorbed 5.8% water forning a
di hydrate whi ch ;é{dﬁ g.at ‘room tenperature and at
5-100%rel ative h tyquH) "H NWR (CDCI 3): 8 8.43
(s, 1H, 6.86 (d, 2H, J = 10.2 Hz), 6.51 (s, 2H),
5.84 (m 1 H), 4.15 (t, 2H, J = 7.9 Hz), 3.04 (t, 2H,
j = 7.2 H), 2.57 (s, 3H), 2.08 (m 2H), 1.33 (d, J =
6 7, 3H). 74 WO 2005/ OBOB@W@_TE W§2004/ 030515 Thi s

5 %%&ﬂ?{%&%%@%p{gg@m@butwﬂ 2,6- gnﬂgérogﬁenyg%f('l E& 5% 2-trifluoro-1-
5 Chl orme@hw&hﬁ}[ﬂlzfA]w.az@o[4 -4-Sip{iraldiT-arine es anmeH) phe
nyl}-N-[(1'S)- “trifluoro-1-
net hyl ethyl][l 2 4]tr|azol o[ 1, 5-a] pyri md| n-7-am ne
fumarate salt dihydrate. 5 Exanple 2c

5- Chl oro-6-{2, 6- dlfﬂﬁaro Pﬂ-[ (”QLIEIZHQPN“ 3propoxy] phe

nyl}-N-[(1 S)-2, i
rrét%}yl e”wl]%l, & - ]pyrlmglﬁ 7-am ne

succi nate salt A M-xttee
5-chl oro-6-{2, 6- é"fjﬁjor b- 4- [ 3~ (et hyl ani no) pr opoxy] phe
nyl}-N-[(1 S)- N Cl
2,2,2-trifluoro-1- rrethyl ethyl][1,2,4]triazol o[ 1, 5-a] py
rimdin-7-amne 10 (9.00 g, 19.4 mml) and succinic
10 acid (2.75 g, 23.3 mol) in water (90 nL) is stirred
for about 15-20 m n and t@g&}\gﬁﬁet d to about 65 - 75
C. The solution is filter he filtrate is

5@Mi?6-6t{a-Rb@ithetBylamindiethug/]- Zéﬁlalﬂhorbpheny'[}hﬂ'%[(ﬂB)cE,lI[Etriﬂ&oro-1-

ol | oot BEVRARPHLIAH=GPE eyt ZentgrdoniT 1l

cold isopropanol (9 nmL). The solid is dried under
vacuum at about 40 C/ 10 nmHg 15 for aboué 0 h to gi ve

a white solid in angydroys form
portion of the cogb\o%ndLi;S é (‘SﬁgﬂaN(q i ng dISh at

80- 100% r el at i v&Hsum N and room énperature
for about 24 h. The oJz .
formng a di hyd/ajivvh ch ig stable at room

1 t enperature and I%‘ relative humdity (RH). 1 H

3 NI\/R(CDCIS):6102(bs f 8.26 (s, 1 H), 6.80 (d,
2H, J = 10.5 Hz), 5.79 (m 201H),4.13(t, 2H, J =
6.3 Hz), 3.03 (t, 2H, J =7.2 Hz), 2.57 (s, 3H), 2.35
(s, 4H), 2.07

EXAMPLE 17
20 5-Chloro-6-[2,6-difluoro-4-(2-morpholin-4-ylethoxy)phenyl]-N-[(1S)-2,2,2-trifluoro-1-
methylethyl][1,2,4]triazolo[1,5-a]pyrimidin-7-amine; 504.9 (M-H)
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(m 2H), 1.27 (d, J = 6.0, 3H). This conpound absorbs
two nole waters at 5% 100% RH to becone its di hydrate.

WG 2084080705 6- { 2, 6- di f| uor o- 4-[ 3- (et hyl am no) pr pEDKyIopHE30515
nyl}-N-[(1 S)-2,2,2-trifluoro-1-
methylethyl][1,2,4]triazol o[, 5-a] pyrimdin-7-am ne
succinate salt dihydrate. 25 Exanples 3-21 and their
hydrogen chloride salts are synthesized anal ogously
to Exanple 1 and Exanple 1 a. 30 75 WD 2005/ 030775
PCT/ US2004/ 030515 EXAMPLE 3
5-Chl oro-6-{2, 6-di Fuorq;~4- 3- (etdw)aNi noppr opoxy] phe
nyl}-N-(2,2,2
trifluoroethyl S:Fi 2,
; 451.2 (MtH) 5
N CH3 EXAMPLE 3¢ I
5- Chl or 0- 6-{ 2, 6-NT fIgor
nyl}-N-(2, 2, 2-
trifluoroethyl)[1,2,4]triazolo[1,5-a]pyrimdin-7-am ne
hydr ogen chl ori de salt EXAMPLE 4
5- Chl oro- 6-{4-[ 3- (di met hyl am no) pr opoxy] - 2, 6-di fl uor op

5 henyl}-N-(2,2,2 15
trifluoroethyl)[1, 2, 4]tr EXAMREL1S- a] pyri m di n-7-am ne

R (La(dimethylammo)bropyifiiios- Zi8dituorobHanyi)-N-118)-2,2,2-

trifluoro-1-methylethyl][1,2,4]triazolo[1,5-a]pyrimidin-7-amine; 495.2 (M+H)
CF s
S S=(CHIN
N—H 3
N\N s

<’N/)\ _ F

N°

[1,5-a] pyrimdin-7-am ne
:F~~O(CH2)3N NHNNL 'l N

314- [ 3- (et hyl am no) pr opoxy] phe

10

A EXAMPLE 19
2-[4-(5-Chloro-7-{[(1S)-2,2,2-trifluoro-1-methylethyljamino}[1 ,2,4]triazolo[1,5-
a]pyrimidin-6-yl)-3,5-difluorophenoxylethanol; 438.1 (M+H)
15
/,C\F3 O—(CH,),0H
N-H
N‘N N

</N7L _ F

N C

EXAMPLE 20
20 3-[4-(5-Chloro-7-{[(1S)-2,2,2-trifluoro-1-methylethyljamino}{1 ,2,4]triazolo[1,5-
a]pyrimidin-6-yl)-3,5-difluorophenoxy]propan-1-ol; 452.1 (M+H)

(
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5- Chl oro- 6-{4-[ 3- (di met hyl am no) pr opoxy] -2, 6-di fl uor op
henyl }-N-(2,2,2 20

wao eaoSlosiordet hyl )[ 1, 2, 4] tri azol o[ 1, 5-a] pyri m di Pe7Us2v041€30515
hydrogen chloride salt EXAMPLE 5
6- [ 4- ( 3- Ami nopr opoxy) - 2, 6-di f |1 uorophenyl ] -5-chl oro- N-|
(1 95-2,2,2-trifluoro-1 25
rrethyl ethyl][1,2,4]triazolo[1,5-a]pyrimdin-7-am ne;

451.5 (MtH) 76 V\o/g‘yo 775 PCH. &1p30515 3 ~
1-11 CH3 NH N \_319 mwes

SChIor06(26 31 ugr ot 4- 4- met hyl pi perazin-1-yl)
pr opoxy] phenyl } - NN[~ , 2, 12-

trifluoro-1- msth et y/][l,z,ﬂ]trlazol o[ 1, 5-a] pyri mdi
n-7-am ne; 534.4 €1 O (CH2)3- N N CH3 EXAMPLE
7

5- Chl oro-6-{4-[ 3- (et hyl am no) propoxy] -2, 6-di fl uor ophen
yl}-N[(1 S)-2,2,2-trifluoro-1 10
rrethylethyl][1,2,4]triaz%%&v@_% pyrirridin 7-am ne;
4791(I\/H-H) O (CH2) 3NHT ~~ | J CH3 EXAMPLE 8 15

5 Ghh o @h@r& A f{ s[)@t mltﬁmﬁrdsmlm@tnylamymmpo}(y}z@nszcm[ﬂ J5-
uorophe

P PTGy A Euaiophan GO IR -5k 4BRSAME ne.
493.0 (MrH) CH3 N-H CF3 ,CH3 FO (CH2) 3N,,, CH3 N NCL \

/,C\F3 F 0—(CH,),0H
CHy™ “N-H
N-
N
el A F
N™°N" 1
10
EXAMPLE 22
N'-[4-(5-Chioro-7-{[(1S)-2,2,2-trifluoro-1 -methylethyllamino}[1,2,4]triazolo[1,5-
a]pyrimidin-6-yl)-3,5-difluorophenyl]-N',N°,N*-trimethylpropane-1,3-diamine; 492.1
(M+H)
15
CH;
T B NN
CH; “N-H CH, CH;
NN
¢ L T
NN

To a mixture of 5-chloro-6-(2,4,6-trifluorophenyl)-N-[(1 S)—2,2,2-trif[uoro-1—
methylethyl][1,2,4]triazolo[1,5-a]pyrimidin-7-amine (200 mg, 0.51 mmol) in N,N,N’-
20  trimethyl-1,3-propanediamine (3.0g, 25.8 mmol) is added sodium hydride (100 mg,
2.5 mmol). The resulting mixture is heated at 100 °C for 16 h. The reaction is then

quenched with water and extracted with ethyl acetate (x2). The combined organic
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N-N~ 77 WO 2005/ 030775 PCT/ US2004/ 030515 EXAMPLE 9

5-Chl oro-6-[2,6-di fluoro-4-(3-pyrrolidin-1-ylpropoxy)p
wheeoplo3ords [ (1 S)-2,2,2-trifluoro-1 nethyl ethyP¢T/1$2004/030515

2,4]triazolo[1,5-a]pyrimdin-7-amne; 505.2 (MtH) 5

O (CH2)3 N~] EXAMPLE 10 10

5-Chl oro-6-[2, 6-di fl uoro-4-(3-pi peridin-1-yl propoxy) ph

enyl]-N-[(1 S)-2,2,2-trifluoro-1-

%%qw REWMPBIgIIW agturated sodiim chlogiipydriedia¥enmagpesiume sulfate,

ahd Borcehlfiiid 84 @éﬂé'\“ﬁné %s%&%"{?bl’?roﬁtoqgaphed ovensilisa 95k

-Chl oro-6-[2, 6-di fl uoro-4
egqgg }thma[qrfd@t of Y0096 ethyt qaq:ﬁjatg.tq 50% methyl alcohol in ethyl acetate

tmd% |n9§tﬁ%dl&oho? é&ﬁéénﬁ“é%rpi)r%v@‘eﬂl\lp-‘{c{ ﬂfﬂbr& % {[?Ig%ezsz-
5 trﬂ‘@@fﬁs1mtw9§w@@0m¢ﬁ1 ﬁ@ivnaangﬁ-@]smwIMMEdlﬂﬂomphenyl]—
T\ﬁstQﬁrﬁeﬁw}ﬁ;%éazﬁEZf SAAAA b miEh BB BSJeh Sl 108! ARAEE PP

1
'l)’ll yI ethyl][1,2,4]triazolo[1,5-a]pyrimdin-7-am ne
hydrogen chlori de 5 EXAMPLE 12

Examples 23-24 are synthesized analogously to Example 22.
10
EXAMPLE 23
N1-[4-(5-Chloro-7-{[(1 S)-2,2,2-trifluoro-1-methylethyllamino}[1,2 4]triazolo[1,5-
a]pyrimidin-6-yl)-3,5-diﬂuorophenyl]—N3,N3-dimethylpropane-1 ,3-diamine; 478.2
(M+H)
15

CH;
P E N=(CHy);N,
CH;” "N-H H CHj;

20 EXAMPLE 24
N1-[4-(5-Chloro—7-{[(1 S)-2,2,2-trifluoro-1-methylethyllamino}[1,2,4]triazolo[1,5-
aJpyrimidin-6-y1)-3,5-difluorophenyl]-N? N*-dimethylethane-1,2-diamine; 464.1 (M+H)

H CH;
F g N—(CH),N,
CH;y” "N-H CH;

N\N SN

</N4 _ F

N Cl
25
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6-[4-(3-Azetid i n-1-yl propoxy)-2,6-d

i fluorophenyl]-5-chloro-N-[(1 S)-2,2,2-trifluoro-1-
woreaolpbierhyl ][ 1, 2, 4] triazol o[ 1, 5-a] pyri m di n- 7PEIUSIN4/030515

489.1 (MH 10 O (CH2)3-N CH3 N-H CF3 EXAWPLE 13

5- Chl oro0- 6-{4-[ 3- (di met hyl ami no) pr opoxy] - 2-f | uor opheny

[}-N[(2 S5)-2,2,2-trifluoro-1 15

nmet hyl ethyl ][ 1, 2,4]triazolo[l,5-a]pyrimdin-7-am ne;

461.2 (MrH) CH3 O (CH2) 3N CH3 20 EXAMPLE 14

5-Chl oro-6-{2, 6-di fluoro-4-[2-(nethyl am no) et hoxy] phen

yl}-N[(1 §)-2,2,2-trifluoro-|

met hyl et hyl ][ 1, 2, 4] t ri aZ{AVHLE 28] pyri ni di n- 7- ami ne;

5@%%%%@@%@@%@@%@%%%&5iﬂBSFE/pla@%ﬁ}Qéf[@ 308 bo-tfluoro-

5- Chl or o- 6-(nethviethyll e KijriazaloldPrRlpwinyping -8mier | uor oph
enyl}-N-[(1 S)-2,2,2-trifluoro-1-
met hyl ethyl ][ 1, 2,4]triazol o[ 1, 5-a] pyri m di n-7-am ne;
493.1 (MrH) CF3  CFAN--H 10 N g_\(cﬁ-z)l;&\]\@%

CH;” “N-H CH;

Ok
N °N” "Br
Step A: 5,7-Dibromo-6-(2,4,6-trifluorophenyl)[1,2,4]triazolo[1,5-a]pyrimidine
A mixture of 5,7-dihydroxy-6-(2,4,6-trifluorophenyl)[1,2,4]triazolo[1,5-

a]pyrimidine (282 mg, 1.0 mmol) and phosphorus oxybromide (2.0 g, 7.0 mmol) is
heated at 120 °C for 4 h. Excess phosphorus oxybromide is then removed in
vaccuo. The residue is dissolved in methylene cholride and washed with water and
saturated sodium chloride (x3). The organic layer is dried over magnesium sulfate,
filtered through hydrous magnesium silicate, and concentrated. 5,7-Dibromo-6-
(2,4,6-trifluorophenyl)[ 1,2 4ltriazolo[1,5-a]pyrimidine is obtained as a tan semi-solid
(380 mg). ltis used directly in the next step without further purification. MS: m/z
408.9 (M+H).

Step B: 5-Bromo-6-(2,4,6-trifluorophenyl)-N-[(1S)-2,2,2-trifluoro-1-
methylethyl][1,2,4]triazolo[1,5-a]pyrimidin-7-amine

A mixture of 5,7 -dibromo-6-(2,4,6-trifluorophenyl)[1,2,4]triazolo[1,5-
a]pyrimidine (320 mg, 0.78 mmol), (1S)-2,2,2-trifluoro-1-methylethylamine hydrogen
chloride (235 mg, 1.57 mmol), and diisopropylethylamine (260 mg, 2.0 mmol) in 5
mL of N,N-dimethylformamide is stirred at room temperature for 18 h. Water is
added to quench the reaction, and the product is extracted with ethyl acetate. The
combined organic extracts are washed with saturated sodium chloride (x3), dried
over magnesium sulfate, and concentrated to a residue. The residue is
chromatographed over silica gel, eluting with a gradient of 9:1 hexanes/ethyl acetate
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O (CH2) 4N CH3 EXAMPLE 16

5- Chl or 0- 6-{4-[ 2- (di net hyl am no) et hoxy] - 2, 6-di f| uor oph
weesp3awi (1 S)-2,2,2-trifluoro-1 PCT/US2004/030515

methylethyl][1,2,4]triazol o[ 1, 5-a] pyri m din-7-am ne;

465.1 (M+rH) CF3 CH3'j'N--H 15 NN~ K 'l N N, CH3

0- (CH2) 2N, CH3 EXAWMPLE 17 20 5-Chloro-6-]2,

6-di fl uoro-4-(2-norpholin-4-yleth -
tesyA hezares{ethyl Fay@ﬁq-je.%)oncentratio% ;?rovigc)e(%/ %R)poenqg-%]-(z,bté-( 1

o bt | Lo g o
TR0 i chiu e inel ssamian
apire ags2 (ight fasgghds (GEPEPNR 987 C). Mé:gn_}zz 4%'8'.0, 442.0 (M+H).

5- Chl oro- 6- (4-{[ 3- (di net hyl am no) propyl ]t hin}-2,6-difl
uor ophenyl ) -

5 Step €l @r&r@pq-_ﬁE@@%ﬁéﬁ/'?@%@r@@wﬂ@mﬂigtfqpphenyl}-N-[(1 S)-2,2,2-
USRIt ESe - S (o
2-[ 4103 @wt@nooﬁS-P[qrqo-&Q,4,6-trif|uorophenyl)-N—[(1 S)-2,2,2-trifluoro-1-
r@lt@?ﬂ’nylﬁ’l blkieiofr, 3-aimhivdistathha s el 8.13ndbh bhazol o
dimethylamino-1-propanol (51 m g, 0.5 mmol) in 1 mL of dimethylsulfoxide at room

10  temperature is added sodium hydr{de (60% in mineral oil, 20 mg, 0.5 mmol). The
mixture is heated at 60 °C for 2h, and cooled to room temperature. Water is added
to quench the reaction, and the product is extracted with ethyl acetate. The organic
layer is washed with saturated sodium chloride (x3), dried over magnesium suifate,
and concentrated to a residue. The residue is chromatographed over silica gel,

15 eluting with a gradient of ethyl acetate to 30% methyl alcohol in ethyl acetate.
Concentration provides 5-bromo-6-{4-[3-(dimethylamino)propoxy]-2,6-
difluorophenyl}-N-[(18)-2,2,2-trifluoro-1-methylethyl][1,2,4]triazolo[ 1 ,5-a]pyrimidin-7-
amine as a light tan solid (41 mg, mp 40-42°C). MS: m/z 523.1, 525.1 (M+H).

20
EXAMPLE 26
5-Chloro-6-{4-[4-(dimethylamino)butyl]-2,6-difluorophenyl}-N-[(1 S)-2,2,2-trifluoro-1-
methylethyl][1,2,4]triazolo[1,5-a]pyrimidin-7-amine;

CF .
3 F (CHp) N8
CH;” "N-H Hj
NN
< J
25 N7 N~

Step A: Diethyl 2-(2,6-difluoro-4-hydroxyphenyl)malonate
To a solution of diethyl 2-(2,6-difluoro-4-methoxyphenyl)malonate (2.11 g, 7.0
mmol) in 60 mL of methylene chloride at —78 °C is added boron tribromide (2.65 mL,
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a] pyri mdin-6-yl)-3,5-difluorophenoxy] et hanol; 438.1

(MtH) 15 CF3 CH3--1, NH O (CH2)20H N-NNL ~ N N
WEXAMBBE720 20 3-[4-(5-Chloro-7-{[(1 PCT/US2004/030515

S)-2,2,2-trifluoro-1-nmethylethyl]Jamno}[1, 2,4]triazolo

[1,5- a]pyri

m di n-6-yl)-3,5-di fl uorophenoxy] propan-1-ol; 452.1

(M+tH) 81 WD 2005/030775 CF3 CH 3NH ¢ O (CH2)30H

TBEAIOB206Wi 8 0B 1S nixiieRk Ehehilstred -t 478 5C @bl 1By oinwteg| warmed to

qs)fl é’ng sfired b § OFSF LR MRUAYY la‘abgcyds] SRRl Lodudldicirtdis
aaldpyl slovihdioruéngH $hedrebetion. | Tioe pokeciix giactethwith ethyl acetate.
'ﬁ%??o%géi%c@{g%ié%%é%%ré QaERMitFsfrated sodium chloride, dried
&er hagnésitimistifaler and comdemyratedty la]rasidne.} The gesituers azol o

Y roaraRnRd 8159118 S FVTRNELA SIS AR Y posaie
hexpheprdnl eByidicetatedn hédshes. Gavieehtrai®onQFQvidesHiiethi! -2H2,6-
difluoro-4-hydroxyphenyl Ymalonate as a colorless oil (1.91 g). MS: m/z 287.2 (M-H).

Step B: Diethyl 2-(2,6-difluoro-4-{[(trifluoromethyl)sulfonyljoxy}phenyl)malonate

To a solution of diethyl 2-(2,6-difluoro-4-hydroxyphenyl)malonate (288 mg,
1.0 mmol) and triethylamine (505 mg, 5.0 mmol) in 5 mL of methylene chloride at
room temperature is added trifluoromethanesulfonic anhydride (1.41 g, 5.0 mmol).
The mixture is stirred at room temperature for 10 minutes. A 5% aqueous solution of
)sodium bicarbonate is ad ded slowly to quench the reaction. The product is extracted
with ethyl acetate. The combined organic extracts are washed with saturated
sodium chloride, dried over magnesium sulfate, and concentrated to a residue. The
residue is chromatographed over silica gel, eluting with a gradient of hexanes to 15%
ethyl acetate in hexanes. Concentration provides diethyl 2-(2,6-difluoro-4-
{[(trifluoromethyl)sulfonylJoxy}phenyl)malonate as a colorless oil (361 mg). MS: m/z
419.2 (M-H).

Step C: Diethyl 2-[2,6-difluoro-4-(4-hydroxybutyl)phenyljmalonate

To a 0.5 M solution of 9-borabicyclo[3.3.1]nonane (9-BBN) in tetrahydrofuran
(95mL, 47.6 mmol) is added dropwise 3-butene-1-ol (4.1 mL, 47.6 mmol), and the
mixture is stirred under nitrogen atmosphere at room temperature for 6 h. The
resulting solution is then transferred by a double-ended needle into a mixture of
diethy! 2-(2,6-difluoro-4-{[ (trifluoromethyl)sulfonylloxy}phenyl)malonate (10.0 g, 23.8
mmol), potassium phosphate (10.1 g, 47.6 mmol), and
tetrakis(triphenylphosphine)palladium(0) (825 mg, 0.714 mmol) in 40 mL of dioxane
under nitrogen pressure. The mixture is then heated at 90 °C for 8 h. The reaction
is cooled to room temperature, and trimethylamine-N-oxide (3.57 g, 47.6 mmol) is
added. The reaction is heated at 80 °C for 1 h and cooled to room temperature.
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CH3 N (CH2)BN CH3 CH3 NNN~ "a N -C1 To a m xture of
5-chloro-6-(2,4,6-trifluorophenyl)-N[(1S)-2,2,2-trifl
W@ 0081030775 PCT/US2004/030515
methylethyl][1,2,4]triazol o[ 1, 5-a] pyrimdin-7-am ne
(200 ng, 0.51 mml) in NNN 20
trinmethyl-1, 3-propanedi amine (3.0g, 25.8 mmol) is
added sodi um hydride (100 ng, 2.5 mmol). The
Ethy alcetareys misedioadilue fheaneadtion: Tirgoorgamie phase is.waphed with
r
L abh Ao (WP IRS LA RaQNE Y saRfe B GG fated o
28i0g:. d@ewﬂdmmszoemmlsmvewhmeé elutingMit he aragienhof

ﬁ)a}f P{h?lt fc%tﬁgm HeRaRBL @5 564 deth a%gta%’ﬁé‘nu %%%Pt&%’tgn

nd concentr at
freviddsr dmihyl@%qjdiﬁuomfﬁ%wnoeswbtgxé)p,henﬂlmmlmmﬁje @f atbrewn oil (3.5

r ol et hyl acetate to 50% net hyl al cohol
nﬂgt nzf?’acewﬂq% to 100% net hyl al cohol .

Concentratlon provides N -[4-(5-chloro-7-{[(1 §)-2,2,2

Pep P Disty! 2-iHdmstnamineloutyl2 6-iforonhenyimsionale \\
ri m dioa eelylign & 2[2d6-ifluorapitéMydifoxybutyl)phenylimalonate (2.0 g, 5.8
r%'ﬂq ,}%n&“?h#tﬁ;h{@%@&% 91%3@5‘”?7& mﬂ; f’i‘.“?g}ﬁl &tafle tﬂg% 83niBride at 0 °C
lsyddmmemdewﬁahsdgﬂiﬂmldﬁ (O BB alnpl1ed lZIEﬂOl)ldT hesepingPixture is
%@w%rd Ec[ t T | %OEQEﬂ'ﬂyerét[Jﬁellln 1. %h The m|x ure 'Sé(vaff'ed with 1 %

I"uor o- triazo
fiytlrdehloric acid, saturated sodium blcarbonate and saturated sodium chlonde

G iy ) g QLA Y .
Pk yellow oil thus obtamed is stirred with 2.0 M dlethylamlne in tetrahydrofuran (56
mL, 112 mmol) at room temperature for 16 h, followed by concentration. The
residue is diluted with ethyl acetate. The organic layer is washed with water and
saturated sodium chloride, dried over magnesium sulfate, and concentrated to a
residue. The residue is chromatographed over silica gel, eluting with a gradient of
100% ethyl acetate to 50% methyl alcohol in ethyl acetate to 100% methyl alcohol.
Concentration provides diethy! 2-{4-[4-(dimethylamino)butyl}-2,6-
difluorophenyllmalonate as a yellow oil (1.2 g). MS: m/z 372.2 (M+H).

Step E: 6-{4-[4-(Dimethylamino)butyl]-2,6-difluorophenyl}[1,2,4]triazolo[1,5-
a]pyrimidine-5,7-diol

A mixture of diethyl 2-{4-[4-(dimethylamino)butyl]-2,6-difluorophenyljmalonate
(1.0 g, 2.7 mmol), 3-amino-1,2,4-triazole (250 mg, 3.0 mmol), and tributylamine (0.71
mL, 3.0 mmol) is stirred under nitrogen atmosphere at 160 °C for 16 h and cooled to
room temperature. The mixture is stirred with 20 ml of hexanes. The precipitates
are collected by filtration, washed with hexanes to give 6-{4-[4-(dimethylamino)butyl]-
2,6-difluorophenyl}{1,2,4]triazolo[1,5-a]pyrimidine-5,7-diol as a white solid (795 mg).
MS: m/z 362.1 (M-H).
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EXAMPLE 24 N1-[4-(5-Chloro-7-{[(1
S)-2,2,2-trifluoro-1-nethylethyl]amno}[1,2,4]triazolo

W 2005430775 PCT/US2004/030515

a] pyri mdin-6-yl)-3,5-difluorophenyl]-NzN2-di net hyl et h
ane-1,2-diam ne; 464.1 (MtH H CH3 N (CH2)2N CH3 25
83 WD 2005/030775 5 O (CH2) 3N CH3 CH3 Step A

5,7-Di bronpo-6-(2,4,6-trifluorophenyl)[1,2,4]triazolo[l
,b-alpyrimdine 10 A m xture of

5, 7-di hydroxy-6-(2,4,6-trifluorophenyl)[1,2, 4]triazolo

[1,5- a] pyrimdine (282 nmg, 1.0 mmol) and phosphorus
Steplit. drChlerd-8-{4-[4;(dimethyiarainp)butyledéorapheny}-8-[f 167)-242,2-

t d
R B e A e O e ol 1 de
and wastiddremftta{dnbd-eimethillamirg) butyt-86- SOdI um chl ori de
, T ' ' .
G B 2D S A 8GR W 4
ef ﬁhwalucnpuaoﬂobbmdem hmte@i at 5157 “MidsddnoTbe excess phosphorous

é)?yfﬁlgﬁ@é 5 rteh‘\l&%{ Hﬂ\%%éh&[and e resultmg g due |s rled furtrt\ea{ r%xnder

rrazo
Bighivas.oin tb giye38 yeltgy solid (1. £3 gl)swldcld lsrt@@dlvythpnt fur‘tbemmflcatlon

?}\/I?-IF-)D Wn%gtg%% off tH%tJB%(/e it d (f3b5 %d 5. Mﬁml)n'th) 24Q § tr?ﬂuoro-1-
BieBry@thndanin2 h&d@genld’llauldeé@)?ﬁaml 4.5Mnrhal), and N,N-
nestoﬁrq%gléhhi}ﬁr% ,iélgé 3131( mLa 210 1OT1T0Q in4 rrg/lf Iofm IN,N- dlrn?tlylformar}&de is
glirgdateoah temperature for 18 h. The reactlon mixture is diluted with ethyl

g%etat@' bh%@r n.g%ageo@%%gﬁéogﬁ@gws%c) $ ki Bldard Rl Al

Ay
eai&)a:téd éndmm chiblider driett over mageesiyinaifate, Byd cotentrated to a

L
%@%pﬁ@&(yé&@?ﬁa%%ﬁgg %Jh)ed O@%Idﬂllcr%%eﬂ elutmg |g]5a ﬁ{adle{lt of
ND 0% ctithyk atstatedo B dethyd al@bhmlnre dthat aced;aimtd) éﬂQj’é maetbyl @lcohol.

1 r : [
ERbosrallon e Ees & B REg tal QMR RTp L B2 fihorBiHenyiy-n-
(o8p2, ﬁmaltrlﬁugarm-maixylethyll[ﬂ; 2ajteianelis ddajpytimidiaT-amitaeas a light
sodi u Rl or.i ) over nagnesi um sul f ate,

X%l émq)a@lgd t% 457%e®ﬁq_ae The residue is

chr omat ographed over silica gel, eluting with a

%rxgr%lgg 57959 agré %yﬂﬁ%é%‘%é /aﬁélgg&us‘v%t l:a)ga‘ra‘nple 1, starting from 5-chloro-6-
(2,3,6-trifluorophenyl)-N-[(1S)-2,2,2-trifluoro-1-methylethyl][1,2,4]triazolo[ 1,5~
a)pyrimidin-7-amine

EXAMPLE 27
5-Chloro-6-{3-[2-(dimethylamino)ethoxy]-2,6-difluorophenyl}-N-[(1S)-2,2,2-trifluoro-1-
methylethyl][1,2,4]triazolo[1,5-a]pyrimidin-7-amine; 465.1 (M+H)

iF 3
N—H ,CH3
O—(CHpy),N,
XX ¥ .
N Cl
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PCT/ US2004/ 030515 EXAMPLE 25
5- Brono- 6- {4-[ 3- (di r net hyl am no) pr opoxy] - 2, 6-di fl uorop

whewglo3ors [ (1 S)-2,2,2-trifluoro 1-nethyl et hyl PCT/US2004/030515

[1,2,4]triazolo[1,5-a] pyrimdin-7-am ne 84 WD

2005/ 030775 PCT/ US2004/ 030515 to 2: 1 hexanes/ et hyl
acetate. Concentration provides 5-brono-6-(2,4, 6-
trifluorophenyl)-N[(1
S)-2,2,2-trifluoro-1-nmethylethyl][1,2,4]triazolo[1,5-a
]pyrimdin-7- amne as a light tan solid (60 ng, np
95-97C). Ms: mz 440.0, 442.0 (MtH). 5 Step C

5- Bronp- 6- { 4- [ 3- (di net hy EXAMROEE®poxy] - 2, 6-di f | uor oph

BB Qi futon proyI 4 G TuorsPhenIaN{(1S) 22,2 tfluoro
n- 7- amireetfgethyBd]2.4]iri@zotef1,5-a]pyrimidin-7-amine; 479.1 (M+H)
5-brono-6-(2,4,6-trifluorophenyl)-N[(1S)-2,2,2-triflu

or o-1-

met hyl et hyl ][ 1, 2, 4]Gh;i az%J
(44 ng, 0.1 mmII;x d

mg, 0.5 mol) ¢H:1

tenperature is a

oil, 20 nmy, 0.5¢mol). [The 1=‘n'xture |s hedted at 60 C
for 2h, and coole(:i//[r tenperature. Water is added
to quench the reaction, and the product is extracted
with ethyl acetate. The organic layer is washed with
saturated sodiumchloride (x3), dried over nagnesium
sulfate, and concentrated to a residue. The residue

is chr omat ogr aphed over $X¥AMRBLEEP 15 eluting with a

?l%@{SQ[fdf -(Gidaiyi éﬁﬁ&?ﬁ?ﬁoiﬁz%oaﬁlﬁ&bbb{ény@}m—?@ 8)-2i2MD-trifluoro-1

acet ncen ati'on provid

5 br onomtbpsdetpﬁl[i BidtEaRgIPE RS- ﬁlpyﬂmqum@%‘l% 1(M+H)
di fl uorophenyl }- N [(§13.3
S)-2,2,2-trifluoro-fL-net
] pyrimdin-7- a(I_’IH aS—H i
40-42C). Ms: n12
5- Chl oro-6-{4-]
nyl}-N-[(1 S)- 2%}
methylethyl][1,2
25 Step A Diethyl
2-(2,6-difluoro-4-hydroxyphenyl)ml onate To a sol ution
of diethyl 2-(2,6-difluoro-4-nethoxyphenyl)mal onate
(2.11 g, 7.0 mmol) in 6ExXAMPLEBEt hyl ene chl oride at

"8 C [4?g %%?or cyclohep y[?ryﬂtna%loﬁ 5- raT]Tayrlmldm 6-y1)-3,5-

difluorophenoxy]propan-1-ol;

o[ 1, 5-a] pyri mi di n-7-am ne

yI am no- 1- g}eopanol (51
room 10

£ i 0 mi ner al

I1[1,2,4]triazolo[1,5-a
tan solidCf4l ng, np

(MpH(C NEXAI\/PLE 26
r@t yl aano) butyl [-2,@H4i f | uor ophe

&ﬁoro 1-
az o[ 1, 5-a] pyri m di n-7-am ne;

K O—(CH,);0H

N~ Cl
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85 WD 2005/ 030775 PCT/ US2004/ 030515 28 mmol ) dropw se.
The m xture is then stirred at -78 C for 10 m nutes,

wooesh7td O C, and stirred at 0 C for 1 h. APEGRES2004/030515

aqueous sol ution of sodium bicarbonate is added
slowy to quench the reaction. The product is
extracted with ethyl acetate. The conbi ned organic
extracts are washed with saturated sodi um chl ori de,
dried 5 over magnesi um sul fate, and concentrated to a
residue. The residue is chromatographed over silica
gel, eluting with a gradient of 10% ethyl acetate in
ﬁ’@i@d—h &ihyl 8-c3dohepiylB-oxedt @i4b-irilupeophrBy IoraRaneatet r at i on
provi des diethyl 2-(2,6-
di f 1 uor o- 4- hydr oxyphenyl ) mal onate as a col orl ess oil
(1. 91AgIxtureDT 2, B-PiToreplienyigcetia ocidi( e Bg, BPermgl), iodoethane

§‘| §%%F%ﬂgﬁoﬁ éofreg%» i ée,rﬁ’&{a?%ﬁteaé% F b Rvh By bphen

0 a solution
dimethyisutfoXite isrstirredmat 0o ©yfphd hyal)drwcde@toeromaemngratmeo The

fﬁg{ﬁ:g]rla |9ﬁ§i’hﬁ egﬁ%lgé%% H%}rgrf’gt'ieF’Qnd @a{ér mﬁmé brda@ (E;EI%);HT |§washed

m tenperature 1 s
with fMatem rodsatucaied sofliom chlertey drledj evgrmagnegiunbsuifatarahy filtered

ER'F&J&?? @fd%ﬁg{;ﬁgg%‘&'ie% gﬂg ofeu:r‘ﬂgnmﬂaﬁéﬂ%;@%&gﬁat&?{o %% ethyl 2,4,6-

ifloanopberylasetate aa@dtghswilmwolt(@%métﬁ& maoheact i on.
The pkg@k‘ﬂ‘e bfscygfghr ?&H@?arb%n@ a‘?:{dh()é é) %%?%?@EIOJTH?S mL of

conmbi n organrc ex
ﬁmwmkmideos refexed rfmre‘dhmmircqmgme@emme@ cfudee, and

gﬁ@%%@[%g?%gﬁggc %c{oea*lgr?ﬁee tha@ SPtarn%ﬁ {jH?ed oﬁrecky in the next step.

over sSi
gr adi Arsoluibn bbsthyk2, 4teetnﬂ59fopbenwacemie(4h&66ﬂgrﬂ B exmelpin, 3 mL of

i - di . _ )
%?%f‘?é}% uﬁ%r{rg?r:g %)su f §h§| ?gthy phe r?gf#’k@ ona édl'z\aéga
b_eﬂ)tenélmstrahmdrbfu(am@thy@))enzm 18 b, 2.09n@0l) i added Sregwviss: with
LS o Fiye e SHrs AL TS 0 PRR PR S arbe s api
OhIEmM @ umg, @D mimd) isadaled cyaivoges. 'Bha]m(burranﬁewe@nm:mpm
h :
PR YR v o o it bRl e ThiBftguots
Hxh(aaheobwms ethyli acetateu Ttherorgartic agenis atasbegvéh eatatated)smdlum
I .
PERES b Gvarghadiaind Bostbod Pkl SPeddiel 1R gpsicue
& celftrd)ryliatographed over silica gel, eluting W|th a gradient of hexanes to 10% ethyl
- ] heg.

épétéfﬂ na ﬁg Anléglgtoé\cg“fé@rbérg\? 58{?&19% %g: él‘feﬁﬂ»;y %ﬁ)%@%@tzgg
(rifidodophenyd)prapannate) as ardloBEss oil (410 mg). MS: m/z 341.2 (M-H).
tetraki s(tri phenyl phosphi ne) pal | adi um(0) (825 ny,
0.714 mmol) in 40 nL of di oxane wunder nitrogen
SitepsBLif-Eyclatmeptyox (24 ,6-trifudrbghenybidt 24 triezoD , EafpyrimBlidy5-ol;
The reaction

A mixture of ethyl 3-cycloheptyl-3-ox0-2-(2,4,6-trifluorophenyl)propanoate
(342 mg, 1.0 mmol), 3-amino-1,2,4-triazole (84 mg, 1.0 mmol), and tributylamine
(185 mg, 1.0 mmol) is stirred under nitrogen atmosphere at 160 °C for 2.5 h and
cooled to room temperature. The mixture is dissolved in ethyl acetate and the

organic layer is washed with 1.0 N hydrochloric acid and saturated sodium chloride,
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is cooled to roomtenperature, and
trinmethylam ne-N-oxide (3.57 g, 47.6 mmol) is added.

wab@sosEeii on is heated at 80 C for 1 h and coptBTS1004/030515

roomtenperature. 86 WO 2005/ 030775 PCT/ US2004/ 030515
Et hyl acetate is added to dilute the reaction. The
organl c phase is washed with saturated sodi um

g ‘?fg” de (x2), dried over magnesi um sul fate, and
B %Yﬁrrr%ﬂgé‘@s't‘@ syt Ifafey ging gencamieatedsiol ajs@lidi The solid thus obtained

BIWaSNBH Gth RBRERs Q¥e]i ébr' bea- with a
% et ¢ gcet a(tg@iolh% g?( ;"nngg to 50% et hyl

HiBbropBemfili dllinselobbsalenimein-oni 85 plighiide ol @2hyig). MS:
Avd 86H2 drkhyor o- 4- (4- hydr oxybut yl ) phenyl ] nal onate as a
brown oi l (3 5 g). M5 mz 345.2 (MtH). Step D

Di et hyl

Steioﬂe tsﬁlchldrdﬂ‘ﬁicmdﬁ@@tﬂoé b6 Mk ioro-£8lf sl uor ophenyl ] mal on

To a sol ution
E‘ef Xﬁb%ZY'P%}P&PM}nWMBB%trta}plpﬁﬂh@ﬁlnypmlrmat e (2.0
g, 5.8 10 mmol) and triethylamne (2.43 n, 17.4
nmmol)_in 15 mM of nethylene chloride at 0 C is added
met hah@&riuéar of 7c1<ﬂy@Iphq@yl(@(m@-tﬁtuorqah@yw ltriaztie[1,5-

51p§rithidin2s o3 H{?e 1.6 mrf%l QH\?gt[{jl%%BT ﬁeﬂﬁgggﬁ 1-Rropgge! (490

; egg %&ﬁ%n%B ienc‘ll adeof @'aﬁﬁhmléfemég at mﬂnmtemawna ie addertisodium
BRiride Qé@% irBAfHetMoGNh 96 hile: g .0 %H‘% @%gtdr@%%rtlrﬁeﬁ Pp(oo%d

over neS|un1su fate an conc ntrate
f&mperatsrewfﬂrei% beandgvargtienadriween eihykarstate snd ﬂrCtaIN hyérobhloric

Qel@l hélbRiahiksBITlies id Wa&ﬁéd’ gﬁtg%t:écﬁgbcftﬁ-ﬁ ch@'lge Yhéd over

mol ) .at roomtenp erature
088 P gtlfaie. a”qLIﬁ@nCﬁ@@@tédéO Bﬁe@dwwﬂ'@a residue letchgdmatographed

é\fe‘?%ﬁi&@gelTQ@tlr@’ VA 'a‘-‘gréaiéﬁtr of (?% /W%ﬁﬂgle&l:e\%té th H@Iaﬁés B, methy!

sat ur at ed sodi'um chl™or1 er magnesi
ephohinesthy ﬁaetétsn@mcea&r@twntmoudes ésy@qreeptﬂ%e@reed;ﬂmM {3-[(4-

BthBRYLRARI P! Q@gf&? /ﬁ‘&%ﬁ{/]ﬁﬂ ol ﬁlagﬁbfg bﬁeété%lrﬁgi rl\q%i/ Iohas a yellow oil

radi ent of tate
{ in ethyl acetate to 100% et hyl al cohol.
Concentration provides diet hyI
2-{4-]4-(di met hyl am n ébut yl ]
di f 1 ub? bigrabave T-ewEiohap Iwadﬁmmm{aw (1.2 g). M

r“é*?z%f"%”gy&%?" ORI 2 4lrigzqloly, & slpuimisinadiol €24 ma) s
afided 9k pbmpsshorgyswwormwn@z BL7efaV, Drdigthytaniting; end the
lﬁk?fré]}él heateld rraétr flu afr%r r110§ bJthe lefcezes(?hgs?tPodg%lso%Wgngﬁlm|r%rHoved
'ﬁt"éccuela'@ﬁ e r QSU%FI@TWS) ueds aﬁﬁtlh@qeﬂ etween metiyleme(cBbfide and
fmhyd'f'o&km’é%lc}d ﬁ\@oﬂénwgyérmg |¥ﬁ§atq%6e%q%bq%2)rﬁde

is stirred under nltrogen atnns ere a
died aveomagnesiim swWatet @mﬁbm@emr@ted The resicuesr Bhd esidue is

cfthnrﬁét@ ) e g, a
oo ploatel MRS o YRORECl Mok D 2

a@e{aae Mee(an%thﬁwrﬁqugmoyldps 5-chloro-7-cycloheptyl-6-(2,6-difluoro-4-

{3-[(4-methoxybenzyl)oxy] propoxy}phenyl)[1 ,2,4]triazolo[1,5-a]pyrimidine as a yellow

oil (180 mg). MS: m/z 557..2 (M+H).
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2, 6-di fluorophenyl }[1,2,4]triazol o[ 1, 5-a] pyri m di ne-5,
7-diol as a white solid (795 ng). Ms: mz 362.1

W@ osp30787 WO 2005/ 030775 PCT/ US2004/ 030515 St BEIT/BS2004/030515

5- Chl oro- 6-{4-[ 4- (di met hyl am no) butyl ] -2, 6-di fl uorophe
nyl}-N-[ (1 §)-2, 2, 2-
trifluoro-1-nethylethyl][1,2,4]triazolo[1,5-a]pyrimd
n-7-amne 5 A mixture of
6-{4-[4-(di met hyl am no) butyl]-2, 6-
di f 1 uorophenyl }[ 1, 2,4]triazol o[ 1, 5-a] pyri m di ne-5, 7-d
ol (795 ng, 2.19 mol) in 4 nL of phosphorous
Btepdh Bh+(BChlsofTeaiobahentyl[1 A Tiazolo] 145-a]pyTiimidie B ef)s3; 5-
osphor qu xychl.oride is renmoved in vaccuo, and the
&ﬂ%ﬂ??ﬁﬁé‘@%%ﬁaﬁg*ﬂs dried further under high vacuum
to give a yellow solid (1.13 g) which is used w thout
further purification. 10 j f. solid
(300 Ty Sbuben 6r%aRBro7 v Bo My o Blalife S1916-

metHoyytehbyl)caxpiprapolry ihe gl 1 2] viazole[ 1(Bapyrmidide &6 mg, 0.1

e A7 ooty She RAGTRB G 42 s s Sded ppufinigroso

diopamot B4rperaduirone (000 by, I0.44Timenal)e aldtel raoixtune it stiredias room

5 5 B o SRR Gt
bizhrthoadte dolsitioh (12), alrledr dvibe madinesidmosuifaterangd esneemirated to a

sul f at and, cancentrated to,a residue. The r.esidue.
RO, TherSei R S @b Btehr BvelsTbdiél oG s déiont o
gBndteMhcatbte il G8Ranelsity|663€ ethal acetate FORGxapLSY Contentriativon
@@gg%%ﬁgﬂ%@%fﬁgé O3B L Do 19 B yrimidin-6-y1)-3.5-
aifllcm}srbphiehoﬁy]bmpbﬁ-%di aeeh highitamdiow solid (B4 ]m@), B1Sdint/k 48T.aideH).
nyl}-N [(1
S)-2,2,2-trifluoro-1-nethylethyl][1,2,4]triazolo[1l,5-a
]pyrimdin-7-amne as a |gExMmPRR 3yel l ow oil (44 ny).

, 477. 2 | es -29 .ar thesi zed
i Gttty -Gk 2 AResrs Ve s 850 Sr it gloshenon -
(2, 3, 6-tifl uor ophenylN-diéthylpropan-1-amine;
S)-2,2,2-trifluoro-1-methylethyl][1,2,4]triazol o[ 1, 5-

a] pyri mdin-7-am ne 25 EXAMPLE 27
yret am no) et hoxy] - %}? di fl uor oph
U9LO- D—(CHy)sN > \

net hyl et hyl ][ 1, 2, 4] @b a] pyri m &t 7- ani ne;
465.1 (MrH) CF3  CH r[N-H 38

NN~

A, F

N™ "N i

To a solution of 7-cycloheptyl-6-(2,4,6-trifluorophenyl)[1,2,4]triazolo[1,5~
a]pyrimidin-5-ol (396 mg, 1.1 mmol) and 3-dimethylamino-1-propanol (561 mg, 5.5
mmol) in 5 mL of dimethylsulfoxide at room temperature is added sodium hydride
(60% in mineral oil, 200 mg, 5 mmol). The mixture is stirred at room temperature for
3 h, and partitioned between ethyl acetate and water. The aqueous layer is
neutralized with 1N hydrochloric acid to pH 8. Some of the desired product
precipitates out of solution, and is obtained by filtration. The organic solution is
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N-NL <~ NN CH3 O (CH2)2N. CH3 88 WD 2005/ 030775
PCT/ US2004/ 030515 EXAMPLE 28

WG 2084080705 6- { 3- [ 3- (di et hyl am no) propoxy] - 2, 6- BCT/US200M80515

henyl }-N-[ (1 S)-2,2,2-trifluoro 5
1-nethylethyl][1,2,4]triazol o[1,5-a] pyrimdin-7-am ne;
479.1 (MrH) CH3 10 O (CH2) 3N*CH3 EXAMPLE 29

5- Chl or0- 6- { 3-[ 4- (di net hyl ami no) but oxy] - 2, 6-di fl uor oph
vaghgd Wit satusitedsadia@mtahidridapdriedlover magnesium sulfate, and

L e Ty
g@eﬂzgmhhepﬂy%-@(ﬁﬂiﬁeﬂ@lamino)propoxy—2_,6- _
B P8yt BB S5 M o] P
O (CH2) 30H 20 89

To the above crude 7-cycloheptyl-6-{4-[3-(dimethylamino)propoxy-2,6-
difluorophenyl}[1,2,4]triazolo[1,5-a]pyrimidin-5-ol is added 2 mL of phosphorous
oxychloride and 1 mL of N, N-diethylaniline, and the mixture is heated at 110 °C for 1
h. The excess phosbhorous oxychloride is removed in vaccuo, and the resulting
residue is partitioned between ethyl acetate and 5% aqueous sodium carbonate
solution. The organic layer is washed with saturated sodium chloride, dried over
magnesium sulfate, and concentrated to a residue. The residue is chromatographed
over silica gel,‘ eluting with a gradient of methylene chloride to 20% methyl alcohol in
methylene chloride. Concentration provides 3-[4-(5-chloro-7-
cycloheptyl[1,2,4]triazolo[1,5-a]pyrimidin-6-yl)-3,5-difluorophenoxy]-N,N-
dimethylpropan-1-amine as a tan solid (105 mg). MS: m/z 464.0 (M+H).

EXAMPLE 32 :
3-[4-(5-Chloro-7-cycloheptyl[1,2,4]triazolo[1,5-a]pyrimidin-6-yl)-3,5-difluorophenoxyl]-
N-methylpropan-1-amine trifluoroacetic acid salt

E _ H
O (CH3)3N\CH3

NS

<Ng\

_ F
N° Cl

Step A: tert-Butyl 3-[4-(7-Cycloheptyl-5-hydroxy[1,2,4]triazolo[1,5-a]pyrimidin-6-yl)-

3,5-difluorophenoxy]propyl(methyl)carbamate;

To a mixture of sodium hydride (60% in mineral oil, 334 mg, 8.35 mmol) in 10
mL of dimethylsulfoxide at room temperature is added 3-(methylamino)propan-1-ol
(744 mg, 8.35 mmol). The mixture is stirred at room temperature for 1 h, and a
solution of 7-cycloheptyl-6-(2,4,6-trifluorophenyl)[1,2,41triazolo[1,5-a]pyrimidin-5-ol
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WD 2005/ 030775 PCT/ US2004/ 030515 Step A: Et hyl
3-cycl oheptyl - 3-0x0-2-(2, 4, 6-trifl uorophenyl) propanoat

we@2®5M3017xt ure of 2,4,6-trifluorophenyl aceti c BCT/USI0BV®BO515

ng, 3.0 mol ), iodoethane (1.56 g, 10 mmvol), and

pot assi um car bonate (1.38 g, 10 mmol) in 5 nL of

di met hyl sul foxide is stirred at 50 "C for 3 h, and

cooled to roomtenperature. The mxture is

fat2 gi3.6newblbiet@eeln ofdd mdikyisdioxisle ianddedht Bre mikhee is stirred at

PSR R ghﬂ%rr%ffgﬂe éh‘é@wﬁig% dofbh B¢ ARl lj:??o‘oﬁéf’ét(‘?%g g, 8.35

sodi um over nmagnesi u
frinhaleing@ ndl0oftdimeinglsulfyxid® issaduegn d$ieumixiire iscslitred aTtoem

| . . .
b A AOREGRL e R e oy wpghec i
Wa% (xﬂ}ahgl sathraiedksadivenathlarige| diiexhboeanecagmiesixgi sutfates add

, e 0 e _
lhodaadzefreBiilel Tnd 3 ek Bt Un AL b6 48, etuting
wytb Iatynacperarméﬁa%t&blxw beetade inchexhes tadB0% lethy| adstaie e Hexahes.
. A ' . et

BT ol A s BBl s o flcs hiegblgtt s

ajpyormidirt-e-yt)-&tbrdifladrapraanexy]promt @ik thy)cartmaie aaadellow solid (876

lamde (2.0 Min
eqé)t an%&e%?'? %%f ur an/ et( hyl benzene, 1.0 nL, 2.0

nmmol) is added dropwise with stirring. The mixture is

| Ik T “C for h n | Qhept a r box,
Siontp Bt oSl oMy 2 AERbRN SRS -0 5-
Glileomphenaxgprapylimetmgliicaramatan 20 t enper at ure and
acidified with 2 nL of 1.0 N hydrochloric acid. The
product is extracted with ethyl acetate. The organic
| ayer To $enhastiledd[4w7tdycledieptyd & dydsg 1.2 [ irtdzolof 1, 5@] pydmidiek-6-y1)-

SRR B A GBI S Ay Bhdls o m
ef pttasphoralis bxyehigride aied 2.9 LheH g Nediethpladiie, mbyﬂme mixture is
gggﬁg@ Itag%%prt‘f t}fﬁég{‘gige go ?«gseszgt{?%tghorou ro%\/éh oer%e?st re¥noved in vaccuo,
and tHamsmm#ga'eyﬂdm@Iscnuateraw&h athyhacathtel ITeeorgarlic lkgdids washed
Wb et Sy Uil bl Bnesiine e magpesiom stifge. and
candenahipdto mr@blduéS-T(He, reéldMIeXd: oheneftogrbplydd over silica gel, elutmg
T R R R AR U R
eeyt-buty|CB- [ﬁF(BlchlorcaMEbytlohbpﬂlyym am]nmzb[bﬁﬁmamynm&nm}a 5is
BBl OGP B SRl P of i

868ddMwEgl i n ethyl acetate and the organic layer is
washed with 1.0 N hydrochloric acid and saturated

sodi um chl ori de, 90 WD 2005/ 030775 PCT/ US2004/ 030515
Step C: 3-[4-(5-Chloro-7-cycloheptyl[1,2,4]triazolo[1,5-a]pyrimidin-6-yl)-3,5-

difluorophenoxy]-N-methylpropan-1-amine;

To a solution of tert-butyl 3-[4-(5-chloro-7-cycloheptyl [1,2,4]triazolo[1,5-
a]pyrimidin-6-yl)-3,5-difluorophenoxylpropyl(methyl)carbamate (452 mg, 0.82 mmol)
in 4 mL of methylene chloride is added 2.3 mL of trifluoroacetic acid. The mixture is
stirred at room temperature for 18 h, and concentrated in vaccuo, yielding 3-[4-(5-
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dried over magnesium sul fate, and concentrated to a
solid. The solid thus obtained is washed with hexanes
W 200808057 r ude 7-cycl oheptyl -6-(2, 4, 6- PCT/US2004/030515

trifluorophenyl)[1,2,4]triazolo[1,5-a]pyrimdin-5-0

as a light tan solid (225 ng). M52 mz 363.2 (MtH). 5
Step C

5- Chl oro-7-cycl oheptyl -6-(2, 6-di fl uoro-4-{3-[(4-
nhibtmei’(-ymmpm[mmmaapmmﬁ-pﬂmﬁnmﬁ|t1 -6-y1)-3,5- diﬂuorophenoxy]—N-

ity R ais'sss iiodlefio sPEisal ds A A0S S sfla apg mo).

N[S:51/1@5®.]ZmMﬁ-Hm din-5-o0l (362 ng, 1.0 mol) and
3-[ (4- et hoxybenzyl ) oxy] - 1- propanol (490 ng, 2.5
mmol) in 4.0 nL of dinethylsul foxide at room

5 terrperature i s added sodiEXAMRLHE3de (60% in m neral

20 R e B SeAE B2 ro

acet at e naetoyldthyl][ N2 dytatiaaolo| 105-afpyrimidinl-7-afhiae ot (\M+H)
solution is washed with saturated sodi um chl ori de,

dri ed over 15 nagnesium sul fate, and concentrated to a
residue. The residue is chromatographed over silica
gel, eluting with a gradient of 66%ethyl acetate in
hexanes to Saneth | alcohol in ethyl acetate.
Concentration provEdes H

7-cycl ohept yl - 6- (zAﬁ\dlf LD N
nethoxybenzyl)oxy]proﬁoxy}
] pyrimdin-5-ol as a-yel
above 7-cyc|ohe§?y 6- (2 6 dlfluoro 4-{ 3- [(4-

met hoxybenzyl ) o ¥¥£L\ : ;phenyl)[l 2,4]triazolo[1,5-a
] pyri mdin-5-ol (820 ng added 5 L of phosphor ous
oxychloride and 2 nmL of N N-diethylaniline and the

M Xt URfe | ?od&%?‘teﬁﬁh égﬁ '6%ﬂJo% 433[8Q%Tﬁiﬁ‘arﬁ%é})??o}oxg%enyl}-N-

hosphor us OXyc I'n vac
ﬁ(ﬁ )25 irifluony- ‘r—af@ihﬂ@thvw ﬁadr]truatzcloﬁe@amtlmwwmim/lsene

%gﬁﬁ%ﬁﬂgHﬂﬂﬁ%%& BhaygﬁQQPéﬁﬁﬁﬂeQQﬁﬁreaggng(gﬂ Hﬂ%ﬁﬁo1-

saturated sodi'umc over
15 mejmdsthylaminel ydtagen stbriciervatin(! Rz)aﬁe?jZ-ttrdluarcr-émajluwethylhmme
\Aﬁﬁoaé’l’%ﬁl& Lchromat ographed over silica gel, eluting
a gra %nt of hexanes to 20% et hyl acetate in
hexanes. Concentration provides

%&HD%E %‘Z‘r’?ﬁ'ﬁ%’b g@f‘ﬁ%i‘g (é)‘rg%%% LHYJ‘ afl-tpieoﬁo ‘4l triazol

o[1,5-a]pyrimdine as a yellow oil 180 nmy). Ms: niz
20 957.2 (MtH). 91 WD 2005/ 08Q4 e PGl U82004/ 030515

10

3-[4-(5-Chloro-7-cyclooctyl[1,2,4]triazolo[1,5-a]pyrimidin-6-y)-3,5-
difluorophenoxy]propan-1-ol

K O—(CH,);0H
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Step D 3-[4-(5-Chloro-7-cycl oheptyl |
1,2,4]triazolo[1,5-a] pyrimdin-6-yl)-3,5-

walrdosmsnrephenoxy] propan-1-ol; 5 To a sol uti on PET/US2004/030515

5-chl oro-7-cycl oheptyl -6-(2, 6-di fluoro-4-{3-[(4-

met hoxybenzyl ) oxy] propoxy} phenyl )[ 1, 2,4]tri azol of
1,5-a]lpyrimdine (56 ng, 0.1 mol) in 4 niL of

net hyl ene chloride and 0.2 nL of water is added
Phe3prdidudtlof tres B;aﬁqplej'may hasyithbsized vigingribe eoriditignsmg Example 30

)

hiePRgeyc PRt RE S Y hith SaBoobiBdIs g4, o
aqueous sodi um bicarbonate solution (x2), dried over
magnesi um sul fate, and c d to a residue. The
resi due is chromatogr aphgg&WLrEaél lica gel, eluting
Wi th a 3gre8iCGhidro-gtcycloB8aydt B #]trtezetoft, é-a]pyrmdlmﬁayi) 8.6-

66% et hyl acetate in Ihex nes. ncen ati on provi des
3-[4- (5-chl or o- 7- cy & eﬂctqpﬁogﬁq zol o[ 1, 5- a] pyri
m din-6-yl)-3,5 15 difl uorophenoxy] propan-1 -ol as a
light yellowsolid (34 ng). Ms: mz 437.2 (MH).

Eﬁé Jao%l fl uor opheno

xy] - N, N-di met hyl pr op&n- 1- J: 20 O (CH3) 3N CH3 3
rifldorophenyl)[1,2,4]triazolo

To a solution of N-y X
7-cycl oheptyl - 6- €2, %, 6-
[1,5- a]pyrinidi nN5S-oN”(%96 ng, 1.1 mmol) and

3-di met hyl am no- 1- propanol (561 ng, 5.5 25 mml) in 5
nmL of di met hyl sul foxide at roomtenperature is added

ﬁ@ b%éﬂfdﬁthéjExa%@@%dy%e@yﬁ%ﬁﬂlze‘a'Llsmgztﬁg cHHdltlénmﬁample 30

e mxture is stirred room tenperature for
andirepiacingt qysk?éeptﬁrefmé@myl@t aigif Witbyelpbexangcampoxylic aﬂeﬂe
aqueous layer is neutralized with 1 N hydrochloric
acid to pH 8. Sone of the desired product
preci pitates out of sol uEK6MPlRE6i s obt ai ned by
filtrabl or | Yt /5
PCTI US3004T STORTE PORaa. SRR ot Mol I o/
chloride, dried over ditdprephenaxyiettaack, and
concentrated to a residue. The residue is conbined
with the solid product to provide crude
7-cycl oheptyl - 6-{4- di lget hyl am no) pr opoxy- 2, 6-
0—(CH,),OH

The product of the Example may be synthesized using the conditions of Example 30

and replacing 1,3-propanediol with ethylene glycol.

EXAMPLE 37
4-[4-(5-Chloro-7-cycloheptyl[1, 2,4]triazolo[1,5-a]pyrimidin-6-yl)-3,5-
difluorophenoxylbutan-1-ol
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di f 1 uorophenyl }[1, 2,4]triazol o[ 1, 5-a] pyri m di n-5-o0l.
M5: mz446.1 (MtH). To the above crude

wQq 2ep0bwohept yl - 6- { 4- [ 3- (di met hyl am no) pr opoxy- BCBUSTHNF/030515

uorophenyl }[1, 2,4]triazo lo[ 1, 5-a] pyri md in-5-0
is added 2 nL of phosphorous oxychloride and 1 nL of
N, N-di ethyl aniline, and the m xture is heated at 110 C
for 1 h. The excess phosphorous oxychloride is
renmoved i n vaccuo, and the resulting 10 residue is

'ﬁ%r trbédc? Qielgo E a%%%ggﬁgﬁ\élosxméégg uglﬂﬁ é}%‘ﬁ%ﬂlg f Example 30

Um car e organi ayer

amisrhpidcnw 1 13-rapanedick withcd4-bafarielior.i de, dri ed over

magnesi um sul fate, and concentrated to a residue. The
residue is chromat ographed over silica gel, eluting
with a gradient of ne chloride to 20% net hyl

al cohol in nethyleée QorCER),Oat i on provi des

cycl oheptyl [1, 2, a] pyrimdin-6-yl)-3,5-d
i fl uorophenoxy] - Igpr opan-1l-amne as a tan
solid (105 ny). ' (MtrH) . 20 EXAMPLE 32
3-[4- (5-Chl oro- 7-RyciDhepedyl [1,2,4]triazolo[ 1, 5-a
pyrimd in-6- yI) 3, 5-di fl uor ophenoxy] -

N- et hyl propan-1-anmine trifluoroacetic acid salt

Exanaies) 3 Crrag bEEb,“yeih@ﬁlsz analogogsly §g Example 31.

3-[4-(7-Cycl oheptyl -5-hydroxy[ 1, 2,4]triazol o[ 1, 5- a] pyr
imdin-6-yl)- 3,5-difluoro henoxgépr opyl

(met hyl ) carbamate; To a ' sodi um hydri de (60%
in m I iff6-yl)-3,5-
di met %Sﬁﬁl o%ld'g a%y%o&ylaingjgfég%)ﬂ25fbgpygmm v

3- (met hyl ani n09IBMQ59@?\GF10>W]PFOIM}4’MM§'m%hYﬁI“WﬁDI) The

m xture is stirred at roomtenperature for 1 h, and a
sol ution of
7-cycl oheptyl -
[1,5-a] pyrimdin-
PCT/ US2004/ 03051

8- trlfluorophenyl)[&HZ 4]triazolo

03R\0_2006-GBBIZY,5I.
, %I SH%% “$Blnt of

room t enper at ur 2 &, and a solution of

di-tert-butyl dRNcatbopate (F82 g, 835 mmol) in 10

mL of di met hyl suNfoxXNde Ck added. The mixture is

stirred at room tenperature for 18 h and diluted with
ethyl acetate. The organic |ayer is washed with 5

Tae prod(1st2) theenBixaagle neyeke syrdhesizedhising itle codditiens efrxample 31,

A %%?a'c}ﬁ@ c@gllofngﬁtsnecgpgoxylic acid with cyclooctanecarboxylic acid.

EXAMPLE 39
N-{3-[4-(5-Chloro-7-cyclohexyl[1,2,4]triazolo[1,5-a]pyrimidin-6-y)-3,5-
difluorophenoxy]propyl}-N, N-dimethylamine
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20

concentrated to a residue. The residue is
chr omat ogr aphed over silica gel, eluting wth a

w@e@dioantrs of 30% et hyl acetate in hexanes to 7BOb/E81994/030515

acetate in hexanes. Concentration provides tert-butyl

3-[4-(7-cycl oheptyl -5-hydroxy[1, 2,4]triazol o[ 1, 5-

al pyrimdin-6-yl)-3,5-difl uorophenoxy] propyl (net hyl ) ca

rbamate as a yeIIOM/soIid (876 10 ng). Ms: niz 530.4

(MH. Step B: tert -&g:chlorgc%gcycloheptyl

[1,2,4]triazolo[1,5 = )3@{\@%

di f1 uor ophenoxy] pr carbamate; 15 To

t ent - but yl

3-[4-(7-cyc|oheQ§yN'5 ydroxy[ 1, 2, 4] triazol o 1, 5-a] pyr

i mdin-6-yl)-

3, 5- dlfluorophenoxyI%ropg (met hyl ) carbamate (876 ng,

1.64 nmol) is added 5.8 nL of phosphorous oxychloride
N N—dlethglanlllne a

ﬁ@%?"é’&”%ttn#% Iéxz#rapl ﬁ'ﬁ@ﬂé‘?&@su ad é8ﬁ8p%|ﬁ%ns & éxample 31

axy tépla(amgdfyclbﬁenitan@aﬁtdﬂyﬂc wéid With, cycdnéxdrizeatbe’yictaciiy
residue is diluted with ethyl acetate. The organic

| ayer is washed 20 with ice water and saturated sodi um
chloride (x2), dried overEm\ngismOm sul fate, and

Core Rl 38 e vas e T et e ey )-8,
gradi ent of hexdiesopghe diffetiyyV, Nedipetiyanine hexanes.

Concentration provides tert-butyl
3-[4-(5-chl oro-7-cycl oheptyl

[1,2,4]triazol o[ 1, 5-a] pyrimdin-6-yl)-3,5-

di f | uor ophenoxy] prop (mst hyl ) carbamate as a | i ght
yellow oil (452 ng S. gz 25 55 Step C
3-[4-(5-Ch|oro-7-c \ » ,@P%lSa]pyri
m di n-6-yl)-3, 5-

di f1 uor ophenoxy] ni\: % pan- 1-am ne; 30 To a
solution of tert+b y 3-[4-§ 5-chl oro-7-cycl oheptyl

[1,2,4]triazol o[ ¥
a] pyri mdi n-6-yl ) 3, Ig di ﬂ uor ophenoxy] pr opyl (et hyl ) ca
rbamate (452 ng, 0.82 nmol) in 4 nL of nethylene

t 1 d
T Bl & nE R e Sypeh b QT 1o for ot o
aond cpidargt 2dimethwaniood, -pyapahdliwith 3<(dirhe{Hyle@ind)Ethanol.
2005/ 030775 PCT/ US2004/ 030515
chloro-7-cycl oheptyl [1, 2,4]triazol o[ 1, 5-a] pyri m di n-6-
yl')- 3, 5-di fl uorophenoxy] -BBKAMBLEWIpr opan- 1- am ne as a

A e Y L e

5 ChI or 0- 6- { 2, alifliofdphenoxylb{it3B-{NBtdiypktuyianineir opoxy] phe
nyl}-N-[(1 R-2,2,2-trifluoro-1

/CH3

E
O~ (CH)N
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methylethyl][1,2,4]triazol o[ 1, 5-a] pyri mdin-7-am ne;
465.2 (MtH) F 10 The product,

WG208l080705 6- { 2, 6- di f | uor o- 4-[ 3- (et hyl am no) pr pEDKyIopHE30515

nyl} -

[(IR)-2,2,2-trifluoro-1-nmethylethyl][1,2,4]triazol o[ 1,
5-a]lpyrimdin-7-amne is synthesized using the
conditions of Exanple 1 and repl acing

TheSproguct,of trterE)efahdesr may be Synﬁten'yzbéuhmdhe aendijahs o Example 31

R = S R

anal ogously to Exanple 30. 20 EXAMPLE 34

= LA~ ( 5-CF -z Y. tri 5-a] pyrim
%&%ﬁ’pgéf%uf’g"@y %e %‘%ﬁ%%?%h héer{nak(iﬁugb b E%%'pﬂﬁ[ é% ( CH2) 30H
95 WD 2005/ 030775 PCT/ U82004/ 030515 The product of the
Exanpl e may be synt hesi zed using the conditions of
Exanpl e 30 and repl aci ng cycl ohept anecar boxylic acid
w th cycl ooct anecar boxyIEKAM?LcE 4EXAVPLE 35 5

3-[4- (57 r i m
5[4 615){/ @@lgracﬁ’%:go'rag éLA),(])?Ha%FoE §7aTdy9Hd§6évl)9§/ Kl
O (CH2) 30H 10 Tulﬁumpmyhfropyh}eNEwaﬂwIaenmy be
synt hesi zed using the conditions of Exanple 30 and
repl aci ng cycl ohept anecar boxylic acid with

cycl ohexanecar boxy acid. 15 EXAMPLE 3

K [1 — :
9' )(?13{,3)§N\CH3

2,4]triazol o[ 1, 5-%
d| f1 uor ophenoxy] et ha \,»“ 20H The product of the
Exanpl e may be P Si ng the conditions of
Exanple 30 20 rep aci nd’ 1, 3-propanedi ol wth
et hyl ene gl ycol . N 5

The product of the Example may be synthesized using the conditions of Example 32

replacing cycloheptanecarboxylic acid with cyclooctanecarboxylic acid.

EXAMPLE 43
N-{3-[4-(5-Chloro-7-cyclohexyl[1,2,4]triazolo[1,5-a]pyrimidin-6-y|)-3,5-
difluorophenoxy]propyl}-N-methylamine

E _ H
O—(CHj3);N CH,

N-
N
< F
NJ\/

N

The product of the Example may be synthesized using the conditions of Example 32

replacing cycloheptanecarboxylic acid with cyclohexanecarboxylic acid.
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EXAMPLE 37 4-[4-(5-Chloro-7-cycloheptyl[I] ,
2,4]triazolo[1,5-a]lpyrimdin-6-yl)-3,5

walrdosmosnrephenoxy] but an- 1- ol 96 WO 2005/ 030775 PCT/US2004/030515

PCT/ US2004/ 030515 The product of the Exanple may be
synt hesi zed using the conditions of Exanple 30 and
replacing 1, 3-propanediol wth 1, 4-butanediol.

O (CH2) 40H Exanpl es 38-41 may be synt hesi zed

anal ogously to Exanpl e 3EXAERARRI4AE 38 10

N-{3- J{/ﬁz-@ga;%ﬁlgrrog? Ly GYRLSPFL Y bfitaict BrAiBrmiGh-ny-86PY

rim

di f | uor ophenoxy Jdiftuopyp Henkixyle thy JeN-methytarive O- ( CH3) 3N
CH3 15 The product of the Exanple may be synthesized
using the conditions of Exanple 31, and replacing

cycl ohept anecar boxy aﬁi d with cycl oocffanecarboxylic
acid. 20 EXAMPLE * O—(CH;),NZ

N-{ 3- [ 4- (5- Chl or 0- T~ [124]tr|gIZIéIo[1 5- a] py
rimdin-6-yl)-3, 5 dl

N- di et hyl am ne NN
O (CH3) 3N CH3 Tﬁ ro ct of the Exanple nmay be

synt hesi zed usi t A cddditions of Exanple 31 and

repl aci ng cycl ohept anecar boxylic acid WI th

cycl ohexanecar boxylic acid. 5 EXAMPLE

Tog profiuct O thebamplermaydieoprepanpd[using, tag ppn@wsqfﬁxsma]eﬁ

-1-ol with 2-(methyl thanol.
%Haﬁug a%nﬁﬁ xy'ﬁ E’ﬁ?ﬁ%n N°wa| rre(tm ﬁylya%mrl?g)eloan

O (CH3) 2NCH3 3 The product of the Exanple nay be
synt hesi zed using the copdidpmnssef Exanple 31

N-{4-[4-(5-Chloro-7-cycloheptyl[1,2,4]triazolo[ 1,5-a]pyrimidin-6-y1)-3,5-
difluorophenoxy]butyl}-N-methylamine)

E _ .H
O—(CHj3)/NC CH,

<//k F

N~ >l

The product of the Example may be prepared using the conditions of Example 32
replacing 3-(methylamino)propan-1-ol with 4-(methylamino)-1-butanol.

Powder XRD measurement indicates that the anhydrous and hydrated 5-chloro-6-
{2,6-difluoro-4-[3-(methylamino)propoxylphenyl}-N-[(18)-2,2,2-trifluoro-1-
methylethyl][1,2,4]triazolo[1,5-a]pyrimidin-7-amine succinate salt (Example 2c) and
the anhydrous and hydrated 5-chloro-6-{2,6-difluoro-4-[3-
(methylamino)propoxylphenyl}-N-[(1S)-2,2,2-trifluoro-1-
methylethyi][1,2,4]triazolo[1,5-a]pyrimidin-7-amine fumarate salt (Example 2b)
obtained are crystalline and are different crystalline structures. A Philips X'Pert
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and repl aci ng 3-di net hyl am no-1 -propanol wth

2- (di net hyl am no) et hanol . 15 EXAMPLE 41 N-{4-[4-(5-Ch
WO 2006/0307¢y cl oheptyl [ 1,2,4]triazolo[1,5-a] pyPCT/DEIH04/030515

in-6-yl)-3,5- difluorophenoxy]butyl}-N,

N-di mret hylamne) O (CH3)4N 3 CH 3 20 98 WO

2005/ 030775 PCT/ US2004/ 030515 The product of the

Exanpl e may be synthesi zed using the conditions of

(3049 ¥-ray diffragtdreeienig ugeditonesllegt theidifiractiqsr dgiandhe diftraction

e R gt Sl e e P

an{'laL /26 c6arGmbade is-Usedy ale @{)ysts[ thepeak positions or 2-theta angles

§ yl)-3,5

?ﬂt %‘grfe%kﬁﬁlé‘%‘% ?\LMXF{Q Hﬂﬂe r?rset hyl ami ne 10 O (CH3)3N CH

3 The product of the Exanple may be synthesi zed using

the conditions of Exanple 32 replacing

cycl ohept anecar boxylic acid with cycl ooctanecarboxylic

acid. 15 EXAMPLE 43 N-{3-[4-(5-Chl oro-7-cycl ohexyl

[1,2,4]triazolo[1,5-a] pyrimdin-6-yl)-3,5

di fl uor ophenoxy] propyl } - N- et hyl am ne O (CH3) 3N CH 3

20 The product of the Exanple may be synthesi zed using

the conditions of Exanple 32 replacing

cycl ohept anecarboxylic acid with cycl ohexanecarboxylic

aci d.
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WD 2005/ 030775 EXAMPLE 45

N-{4-[4-(5-Chloro-7-cycl oheptyl[1,2,4]triazolo[1,5-a]p

W@ e00si08li7ms 6- yl ) -

3,5

PCT/US2004/030515

di fl uor ophenoxy] but yl } - N- net hyl am ne) EXAMPLE 44
N-{2-[4-(5-Chloro-7-cycl oheptyl[1,2,4]triazol o[ 1, 5-a]

pyri md i

n-6-yl)-3,5

di fl uorophenoxy] et hyl }-N-net hyl am ne O (CH3) 2N CH 3 5
The product of the Exanpl e may be prepared using the

S s gh

s..of, Exa

ahPASFORa

ﬁg ﬁ't%gl %ngi:e e} (Example 2c) and fumarate

2 (et hyl am no) et hanol salﬁ@ﬁeﬁn;ﬂét’?bDJSZOOM 030515

/f‘l—l’l\ 4N-CH-3

Th
|||\4

he LI\ ||p| e—ray be
dr epar ed using t he C%FTE?F"? 8?@9 (Fe%?%\)n'pl e 32 replacing
3- (EARYdFcURT NO) pr opigdralecol Wit h - Anhydrous Hydrated
4- ( et hy Iam no 1-gut anol . Pawder _XRD neasurle msrp "
iIndi SHEYR @ hat| t he %\?ﬁ‘{?g‘?ous and RYFPEARd 5-chl'ofBEEe
{2(7) 6 d'sf? [3 (&E’i;t_hw_an o) o4 1n 11 5'r1/
S b-di uoro-4-13-( m-ino) propoxypheyr N (2
9-2,2Atrifluoro-173 A 3
thytgg Ry 1} 2, 4] Tigigazol o[ I}, 5- a] py@.ym di n-|7-am ng
succinate salt (Exarmlf 2c) J‘ajn_d the anhydrgus and
hydr at &805- chl pr o- 6- @29 6-di f | juor o- 414.8- 9.8
(rethytggi mo) propoxyi@eenyt - N1 (114 3(w 102
S -2, Zhg%trifluoro-li' W)
net hyfiédiw) ][ 1 2, 4] t11-4zol of 1} 5- a] p§#-6ni di n-|7- ani He2
f brred at-t—(Exanpieg2b) 25 obtarggg are crysta gihie
and aﬁ%% fferent crystallinelstr uc?ures A |Phi I1|93[)sd o)
X| Pert 14(90 WO P00S5/ 088(7)5 PCT 820046030515 PB4t .4
X F-ay | ractotret-et used o—col t—the
d ffraé?] on data. Théﬁ'al ffraction L|§‘E2 14.6
16.0 15.4 17.0 14.8
16.7(w) 15.8 17.6 15.3
16.9 16.6(w) 18.6 15.8
17.4 17.2 19.1 16.0
18.0 17.7(w) 20.1 16.3(w)
18.4 18.5 21.2 16.5(w)
19.3 195 216 7.2
20.1(b) 19.8 22.0 17.6(w)
20.5 20.5 22.3 18.4
20.7(w) 20.9 22.7 19.4
22.2 21.5 23.2 19.6
22.5(w) 224 23.5 19.8(w)
22.7 23.3 24.6 20.5
23.7 23.9 25.3 20.8
24.6(b) 25.1(w) 25.6 21.1
25.3 254 26.1 21.5
25.9 257 27.1(w) 22.0

1

02



intensity is collected every 0.010 or 0.02 between
2-theta angle of 40 and 40. A nornmal 9/20 scan node

WO 200008075 Tabl e 20 |ists the peak positions orPQFUNSD&E030515
angl es of the correspondi ng powder XRD patterns. 101
WO 2005/ 030775 PCT/ US2004/ 030515 Tabl e 20. Peaks
positions of the succinate salt (Exanple 2c) and
fumarate salt (Exanple 2b) 2-Theta angle (degree)*

Anhydrous Hydrated Anhydrous Hydrated

Sucgi na Succi nat eFumag at eFunmar

1 a8 eSO T e e S Py 47 ahd fumarate

13. 610 214. 3(w) 10. Zat4EKamplel28) obnbilie?

14.6(w)13.915 013-8(h} 14 0144

16 o1a 726 214 6 16 L angeyieeer 7(w) 15. 817. 615. 3

16. 9AEhyaroMs18. B15. $1 dratéd 7. 21P. 11&1!@/drous Hydrated

18. 017.°7(w) 20. [116. 18. 418 521 216 5(w) . t

o Sbucdmtbary| 7 pRua M5i€0. 82p. 0171BEH umarate

205296 2¢73- 318| 4 26.5 275 225
26.8 27.7(b) 28.1 23.2
27.8 28.4 28.7 23.6(w)
28.4 28.8 29.6 24.0
29.0(w) 20.8 29.8 24 4(w)
29.4 30.2 30.4 25.2
30.6(w) 30.9 30.7 25.8
31.2(b) 31.9 31.1 26.1
32.0 32.6 31.7 26.7
32.4 33.0 32.2 27.4(w)
33.0 33.5(b) 32.8 27.6
33.4 34.7(b) 33.2 28.1(w)
34.3(b) 35.4(W) 33.7 28.3(w)
35.3 "~ 35.8 34.2(w) 28.6
36.6 36.3(b) 344 28.9(b)
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20. 7(w) 20. 922. 719. 4 22.221.523.219. 6
22.5(w) 22. 423. 519. 8(w) 22. 723. 324. 620. 5
WQ@3003837925. 320. 8 24. 6(b) 25. 1(w) 25. 621. 1

25.325.426.121.5 25.925.727.1(w) 22.0 102 WO
2005/ 030775 PCT/ US2004/ 030515 Tabl e 20. Peaks

PCT/US2004/030515

positions of the succinate salt (Exanple 2c) and
fumarate salt (Exanple 2b) continued 2-Theta angl e
(degree)* Anhydrous Hydrated Anhydrous Hydrated

Succi nat eSucci nat eFumar at eFumar at e 26. 2(b) 26. 527. 522. 5

26.827. 7(b) 28. 123. 2 27.828. 428. 723. 6( W)
2Babl@ 80.8Pealerpnsliions. @b (he S@cBte sali(Exe

31 5(b) 31 931.126. 1 <€%§§ Rl %ﬂ)

32.433. 032, 227, 4(w) 33.033. 5(b) 32. 827. 6

29 AN12A _llln 217 NN —;

wple 2¢) and fumarate salt

334340y 33228 HYrdts SRHEWReghbdy 33728 3(W
Anhydrous Hydrated Anhydrous Hydrated
Succinate Succinate Fumarate Fumarate

37.5 36.6 34.9(b) 29.4
38.2(w) 37.4 35.5 290.9
38.9 38.1 36.0 30.2(b)
38.8(b) 36.7 30.5

39.2 37.1 31.0

38.2(b) 31.6

39.1 32.2

39.7(b) 32.4

32.8

33.2

33.9

34.7(w)

34.9

35.6

36.2

36.5

37.2
37.6(w)

38.3(b)

39.4

* w = weak, b = broad
Very weak peaks are marked as (w)
5 Relatively broad peaks are marked with (b).
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35.335.834.2(w) 28.6 36.636.3(b)34.428.9(b) 103 WD
2005/ 030775 PCT/ US2004/ 030515 Tabl e 20. Peaks

w@emsnswons of the succinate salt (Exanple 2c) BeUS2004/030515
fumarate salt (Exanple 2b) (continued) 2-Theta angle
(degree) Anhydrous Hydrated Anhydrous Hydrated
Succi nat eSucci nat eFumar at eFunar ate 37. 536. 634. 9(b) 29. 4
38.2(w) 37.435.529.9 38.938.136. 030. 2(b)
38.8(b)36.730.5 39.237.131.0 38.2(b)31.6 39.132.2

232 33.2 33.9 34.7(w) 34.9 35.6 36.2 36.5
ISCLAl “3(b)

1. A compound of Formula (I):

5
1
No R
<L .
N” N7 X
@
wherein:
R' is selected from
R3
5/k and Cs-Cs cycloalkyl optionally

I s substituted with Rs;

10 R2%is a moiety of the group

E /Y—(CHZ)HQ

L ~

L

n is an integer of 2, 3, or 4,

Xis Cl or Br;
15 Yis0,S, CHyorNR%

Q is selected from -NR°R” and —OH,;

L' and L2 are each independently H, F, Cl, Br, or CF;

R®is CF3 or CsFs;

R* and R® are each independently H or C4-C3 alkyl;
20 R®and R’ are each independently H or C;-C; alkyl; or
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39.4 * w = weak, b = broad Very weak peaks are narked
as (W 5 Relatively broad peaks are marked with (b).

WA QehsME72005/ 030775 PCT/ US2004/ 030515 WHAT | S BIHURMADI/030515
IS: 1. A conpound of Fornmula (1): 5 wherein: Rl is
selected fromR3 R5 NNH and C6-C8 cycl oal kyl
optionally substituted with R8; jwlO R2 is a noiety
ofthe group Y (CH2)nQ n is an inte

tg of 2, 3,.or 4
RR ang RAwhen optionallp taken sogpther with-gheghitragen atesm te whigheieachds
e

aﬁﬁ@@d’ @‘?ﬁ R4 t@%dme@!are& sa?u'}gtédaweﬁér%cﬁﬂie ti‘lgb REaP Q‘ﬂ%géb{ atoms
aad ®-taxjgen @mmd@ﬁtauifuﬁamm:@n@@papww Sub§GU% Wit R'R7

3 pdependently Hor O-C3 alkyl; or 105 WO
@d%&}%%%‘}‘gfs_ PCT/ US2004/ 030515 R6 and K7 when
apptriharasdeptically @ncaptajie aalt theredf. t he nitrogen atomto

which each is attached forma 4 to 6 nmenbered

saturated heterocyclic ring with 1-2 nitrogen atons
2. A compound according to claim 1 wherein R" is

L?Q/Y"(CHz)nQ
2

L

or a pharmaceutically acceptable salt thereof.

3. A compound according to claim 1 or claim 2 wherein Y is O.
4. A compound according to any one of claims 1 to 3 wherein n is 3.
5. A compound according to any one of claims 1 to 4 wherein Q is -NR°R’.
{
6. A compound according to claim 5 wherein R®is H and R’ is H or methyl.
7. A compound according to any one of claims 1 to 6 wherein L'is Fand L*is H
orF.
8. A compound according to any one of claims 1 to 7 wherein Xis Cl.
9. A compound according to any one of claims 1 to 8 wherein R%is CFs.

10. A compound according to any one of claims 1 to 9 wherein R’ is H or methyl.

11. A compound according to claim 1 wherein
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and 0-1 oxygen atons or 0-1 sul fur atons, and
optionally substituted with R8; R8 is Cl1-C3 al kyl; 5

wW@e008/0pi12¥ maceuti cal |y acceptabl e salt thereof PCRUSA04/030515

conmpound according to claim1 wherein R2 is L2 10 or
a pharmaceutically acceptable salt thereof. 15 3. A
conpound according to claiml or claim2 wherein Y is
0. 4. A conpound according to any one of clains 1 to 3
Rifierein n is 3. 5. A conmpound accordi ng to any one of
claims 1 to 4 whereiniQis -NR6 A conpound
accordi ng to clai m5 - where Nég&r?%ﬁ and R’npis H or
ording to any one of

nmethyl. 20 7. A conpoungd
claine 1 to 6 wherein®' ifs Fand L2 is H or F. 8 A

conpound according to anyLdne of cl aiys 1 to 7 wherein
Xis d. 25 9. A conpound according to any one of
RF&ims 1 to 8 wherein R3 is CF3. 10. A conpound
RECAHigpg to any one of clains 1 to 9 wherein RS is H
or nethyl. 30 11. A conpound according to claim1l
WiePei n 106 WD 2005/ 030775 PCT/ US2004/ 030515 R2 is n =
RBiis¥H,s O or Br; 5 Yis O R3is CF3; Qis -NR6R ;
RS is H.or methyl; R6 and R7 each independently H or
Qs c¥RA'kyl ; or 10 R6 and R when optional ly taken
RoQe! Bahett h the nitrogen atomto which each is
aftached forma 4 to 6 nenbered saturated heterocyclic
Ri angl Ri earhiodependersle oot allgh®r0- 1 oxygen atons or
%egénosﬁglkm& @étileﬁ’él}y t@'k%pQ@éétﬁé}ahitWthélﬂﬁﬁigehldt@rﬁ taMvhieh B8ich is
I's - a ; ;

: is F; L . .
attached form a 4 to 6 membered saturated heterocyclic ring with 1-2 nitrogen atoms

and 0-1 oxygen atoms or 0-1 sulfur atoms, and optionally substituted with R?;
R®is C4-Cj alkyl;

L'is F;

L®2isHorF;

or a pharmaceutically acceptable salt thereof.

12. A compound according to claim 1, wherein:

Lip/Y“ (CHp),Q
2

L

R%is

nis 3;

Xis CI;

Yis O;

Qis -NR°R’;

R® is methyl;
R”is H or methyl;

107



10

15

20

25

30

15 L2 is Hor F, or a pharnmaceutically acceptable salt
thereof. 12. A conpound according to claim1, wherein:

WQ@0RA3G735 n is 3; Xis d; 256 Yis O Qis - NRPGRUS2008830515

is methyl; R7 is Hor nethyl; 107 WD 2005/ 030775

PCT/ US2004/ 030515 L' is F; L2 is F;, or a

phar maceutically acceptable salt thereof. 5 13. The
compound according to claim1, wherein R2 is 10 X is
IdisF;nis 3: Yis O Qis -NR6R7; 15 R3is CF3, R5
igs H or methyl, R6 is methyl; R7 is Hor nmethyl; L'
is F: 20 L2 is F;, or a pharnmceutically acceptable
salt thereof. 25

or a pharmaceutically acceptable salt thereof.

13. The compound according to claim 1, wherein

L:Q/Y—(cmm
2

L

R%is

Xis Cl;

nis 3;

Yis O;

Qis -NR°R’;
R®is CFs,

R’ is H or methyl,
R’ is methyl;

R is H or methyl;
L'is F;

L%is F;

or a pharmaceutically acceptable salt thereof.
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30 108 WO 2005/ 030775 PCT/ US2004/ 030515 14. A conpound
according to any one of clains 1 to 13, represented by

wo 0050751 a) 5 or a pharnmaceutical |y accept abP@r/sE81004/030515

thereof. 15. A conpound according to any one of clains
1to 13, represented by formula 10 (Ib) or a

phar maceutically acceptable salt thereof. 15 16. A
compound according to any one of clainms 1 to 8 wherein

R is C6-C8 cycloalkyl optionally substituted with R$

or pharmaceutically acceptable salts thereof 20 17. A
conpound according to claim1 wherei

0 05¢@uTHNg arcordig ¢B-208 el sy 1 to 1ﬁezfepgeSﬁnﬁe§ by fornyila (1a)
Xis d; YisO Qis -NR6R; R6 is methyl; R7 is Hor
methyl; 10 L is F, L2is F, Yis QG or a
pharnaceutlcally acceptable sa&¢3thereof 15

PCT/ US2004/ 030515 18. The co und according to claim

1, 5-chloro-6-{4-[3-(dinethylam no) propoxy] -

2, 6- dlfluorophenyl} N[ (RS-, -trifluoro-1
-nethylethyl][l ,4]triazolo[1,5

NS R
< P
(Ia)

or a pharmaceutically acceptable salt thereof.

15. A compound according to any one of claims 1 to 13, represented by formula

(Ib)

or a pharmaceutically acceptable salt thereof.

16. A compound according to any one of claims 1 to 8 wherein R'is Cs-Cs
cycloalkyl optionally substituted with R® or pharmaceutically acceptable salts thereof.

17. A compound according to claim 1 wherein:
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WA 2005408t17Hr o- 6- { 2, 6-di fl uor o- 4-[ 3-

alpyrimdin-7-amne or a pharmaceutically acceptable
salt thereof. 20 19. The conpound according to claim
PCT/US2004/030515
(et hyl am no) propoxy] phenyl}-N-[(1
S)-2,2,2-trifluoro-1-nmethylethyl][1,2,4]-
triazolo[1,5-a]pyrimdin-7-am ne or a pharmaceutically
accept abl e salt thereof. 20. The conpound according to
IlaCB\‘Cle@OaJkMLoro 6-{2,6-difluoro-4-[3 25

t hyl am no) pr opoxy]
phenyl }-N-(2,2,2-trifluoroethyl)[1,2,4]triazolo[1,5-a]
pyrimdin-7- amne orLla g Be@UH))g@al | y acceptable
salt thereof. 21. The cd nd according to claiml,
5-chl oro-6-{4-[ 3- (di methy 1 N0) pr opoxy] -
2,6-di fluorophenyl }-N- (2, 222-trifluoroethyl)[1,2,4]tri
azolo[1,5-a]pyrimdin-7-amine or a 30
fdar maceutical ly acceptable salt thereof. 110 WO
2005/ 030775 PCT/ US2004/ 030515 22. The conpound

rding to claiml1,

isld: (3- am nopr opoxy) - 2, 6-di f| uorophenyl ] -

5-chl o|§ (1
@)‘S'ZNQ 'trifI uoro-1-nethylethyl][1,2,4]triazolo[1,5-a
W‘é{p,ﬁll n-7-amne or a pharmaceutically acceptable

;\It thereof. 5 23. The conpound according to claiml1,
'él'ﬂ@”rfﬁetbyl{z 6- di f | uor o- 4- [ 3- (4-
et pyl pi perazi n-1-yl ) propoxy] phenyl }-N-[ (1
-2,2,2-trifluoro-1-
lms'?ﬁyl ethyl][1,2,4]triazolo[1,5-a]pyrimdin-7-amne or
glso@ar maceutical ly acceptable salt thereof. 10 24.
The conpound according to claiml1,
o- a:maymcwt{caux{%cqma% 53 thesaffopoxy] - 2, 6-
di fl uorophenyl }-N-[(1 S)-2,2,2-trifl
uoro-1-nethylethyl][1,2,4]triazol o[1,5-a] pyrimdin-7-
am ne or a pharmaceutically acceptable salt thereof.

%@ ﬁ‘léocrozﬂb%yﬁ@ égwtgﬁtﬁ ‘E:%rrFIHnQ dhierJES lV[B—'kdlmethylamlno)propoxy]-

%Iﬁdbfbqupl”@nﬁ'} B’r[\(ﬂ b?@pﬂ'f@'ﬁwfp Nn[eétlyle yll[1,24]triazolo[1,5-
I%Tll% re7- taﬁ"hr;é 404 Qhérméﬂéhm/elll?taﬁbfédtéﬂle datfnerdzol o[ 1, 5-

yr| m d am ne or a pharmaceutically acceptable
salt thereof. 26. The conpound according to claiml1,

5? g?h%g%? LL aﬁ: edi hiﬁf Qaift ( 35%TerJ6L{Q'60dlﬂuor8Q 13-
(rn@thwgmmome]meqy $N “K3s)- 3{212 Elﬂél]?'iS’yT Mﬁtfa'ﬂqfihﬁllhﬁf‘r}re

erazao@t%rggﬁﬁwg{ﬁaérhme ¥ sep%ﬁhé@eu%eéw dcbetamt saif thefést,
compound

cording to claim
5-chl oro-6-[2, 6-difl uoro-4- (3 pi peridin-1-

20. The compound according to claim 1, 5-chloro-6-{2,6-difluoro-4-[3-
(methylamino)propoxy] phenyl}-N-(2,2,2-trifluoroethyl)[1,2,4]triazolo[1,5-a]pyrimidin-7-

amine or a pharmaceutically acceptable salt thereof.
21. The compound according to claim 1, 5-chloro-6-{4-[3-(dimethylamino)propoxy]-

2,6-difluorophenyl}-N-(2,2,2-trifluoroethyl)[1,2,4]triazolo[1,5-a]pyrimidin-7-amine or a
pharmaceutically acceptable salt thereof.
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yl propoxy) phenyl ]-N-[ (1
S)-2,2,2-trifluoro-1-nethylethyl][1,2,4]triazolo[1l, 5-a

wWQ poosiosizas n 25 7-am ne or a pharmaceuti cal |y apCEpSmbI/e30515

salt thereof. 28. The conpound according to claim1l,
5-chl oro-6-[2,6-difluoro-4-(3-norpholin-4-

yl propoxy) phenyl ]-N-[ (1 S)-2,2,2-trifluoro-1
-methylethyl] [1,2,4]triazolo[l ,5-a]pyrimdin-

7-am ne or a pharmaceutically acceptable salt thereof.

0 C t -
22 [Tﬁg Fgl%gg%@%g@&%?% ? &é’ifﬁj‘l "tg[4 @; %ﬁbﬁ?o%oxy) 2,6-difluorophenyl]
SefiidrordN-Io p3Hehs; RitrifBuondl emetrMe[tm[@AEr@zop[ﬂ PralpyyHging7-amine
Gy PRhEL L oo Ale) @Rahgdy > 2 pyr i di -7 ani e

har mac acce ta e salt thereof. 111 WO
2005/ 030775 PCT/ U82004/ 030515 30. The conpound

Cr‘%r %'o 8&®4§<{c§+ﬂ(ﬂlm ?lﬁlm 1, 5- chéoro 6 {2, 6yd]|fluoro-4 [3-(4-

oro- [ am no
rﬂethylplperaphém})p}omxﬂphenyl} -N-[(1S)-2,2 2—tr|ﬂuoro-1-

rggt@ﬁ%t%ylﬁ 5@ tflé elie BTJaHé?ﬁlmﬁh?? D¥ihd &r 2 ﬂéﬁﬁa’c‘ééﬂéa@{/ ecceptable

pharnaceu I cal
salt trepéafbl e salt thereof 5 31. The conpound accordi ng
to claim1, 50‘h|or06{26difluoro -[ 2-
(met hyl am no) et hoxy] phenyl } - N- [

22) mezcompnumd amrdjngltqreltamﬂetSI‘@NQFPﬁ -8t ethylmin@prepgxyl-2,6-

e R SR ey e
aﬁmnhboaphﬁn{ad:et[utma(l}dammwlaﬁalhti’mnfoxy] :
2, 6-di fluorophenyl}-N-[(1

S)-2,2,2-trifluoro-1-nethylethyl][1,2 4]tr|a20|0£ﬁﬂ1
28, p'l;hel mmhonnd’aeuunmeg to calmﬁaﬁmm@-ﬁr(éa{ﬁ’r[?thﬂé’ﬁ@bﬂ igo]-

sal t N} [ -
%roEW (ﬁ@{oﬁoﬁnkﬂ Nﬁﬁﬁﬂ?%ﬁﬂ'ﬂ?%‘){ m%ﬂ%létﬁylﬁ* iAMidzolo[1,5
SpFrinaitint Tsamiop loe ayhpriaggutically acceptable salt thereof.
S)-2,2,2-trifluoro-1-nmethylethyl][1,2,4]triazolo[1,5

a] pyri m' di n-7-am ne or a pharnmaceuti caI | y acceptabl e

281 The teenmahd adebrdifig éo caipdu 5eblﬂ111'016r[6i6ﬁ@ﬂ@@’0tﬂ-&i'wr@!'d'n'1'

ﬁpr@?ﬁ@i&eﬁwgﬁ;ﬂsﬂﬁ%?%?iﬁac?fbfﬁmgﬁ{y@ﬁ%h]i[ﬂz,ﬁ]triazolom 5-a]pyrimidin-
Bhmihe2or2x harnhacertioally-aneehiebie $8H thpreo?, 4] tri azol o[ 1, 5-a
]pyrimdin-7 20 anmine or a pharmaceutically acceptable

salt thereof. 35. The conpound accotding to claiml1,
57 cThe camiouhd ett@ ding itoeldiyl B 5i-ehigrproejg)d-flifluoro-4-(3- -piperidin-1-

e

Pranandgbrad prermatéutiabllyya ceepéaiieabalttherdaf. t her eof .

28. The compound accordir{g to claim 1, 5-chloro-6-[2,6-difluoro-4-(3-morpholin-4-
ylpropoxy)phenyl]-N-[(1S)-2,2,2-trifluoro-1-methylethyl][1 ,2,4]triazolo[1,5-a]pyrimidin-
7-amine or a pharmaceutically acceptable salt thereof.

29. The compound according to claim 1, 6-[4-(3-azetidin-1-ylpropoxy)-2,6-

difluorophenyl]-5-chloro-N-[(18)-2,2,2-triflucro-1-methylethyl][1 ,2,4]triazolo[1,5-

a]pyrimidin-7-amine or a pharmaceutically acceptable salt thereof.
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36. The conpound according to claim1,
2-[4-(5-chloro-7-{[(1S)-2,2,2-trifl uoro-1-

woreaolpsierhyl ] am no}[ 1, 2, 4] tri azol o[ 1, 5-a] pyr i nPci/nsBoOYH30515
)-3,5-di fl uor ophenoxy] et hanol or a pharmaceutically
acceptable salt thereof. 30 37. The conpound accordi ng
toclaiml, 3-[4-(5-chloro-7-{[(1S)-2,2,2-trifluoro-1-
net hyl et hyl Jam no}[ 1, 2,4]triazol o[ 1, 5-a] pyri m di n-6-yl
)-3,5-di fl uor ophenoxy] propan-1- ol or a

ARSIt 5500, aelod st amtigpronoo

Zdwmp(ﬂlenyj} -Ne (18)-2, B 2ttrifluoro-1-methylethyl][1,2 4]t|[|ngolo[1 5-a]pyrimidin-7-

i 1-
ﬁﬂL%o J}IT%%QUHC%%%%%% tlglsély elgé[élfugrg] pyrim di n-6-yl
) - 3, 5 dlfluorophenoxy]butan 1-ol or a

:ﬂ h qrhgﬁcﬁgﬁnbﬁégé&ﬁaﬁgﬁg tc{%lﬂjn 9, ?%hforé B @QfifluoIF2- The

accor
(Netf[yl@n(nﬁe)ethiow]phém{ll Wi8)S)2.222 zh:lﬂuqm-n u‘oefbylgthy}}ﬁé_ltwmazolon 5-

SOPFAR by 3o ool df oY1) -2, >

trimet hyI propane- 1, 3-di am ne or a pharmaceutically

STl BT iS5 SO B o

ﬂr@dmabmhmyh}ymi(a@)rma! ?ﬂlrlmMWFmaimledM]U 2 4]tr|azolo[1 5-
ﬂ?)ﬁ{g% ﬁlﬁr pé%g‘g%ég ﬁfi?r %béutﬁjéa ly é’&fe%&[%?é@élﬂ thBRoh3

I"am ne rmaceutical ly
acceptable salt thereof. 41. The corrpound according to

%%ﬁ uré%céon}d{ﬁ% t%r % rtZ]r/li %gé]lo'?f) Bz{gfzgzgﬁﬁétwlﬂﬂfngée*h?xy]-
2,6-dlifioriphboydy-Ni{163)y2, R 2MNBfl o i5methylethyl][ 1,2 4]tr|azolo[1 5-

h I
SolENE Rm R % BRI R TRAEIER Y g 1o
%gl (rjnl fll ugrgrggﬁ 6-{4-[ 3- (di met hyl am no) pr opoxy] -

Hhescostics PRRERY IR L Lrgsroraae gfporat (G-gpphoin
ﬂémﬁi}‘)méﬂiyl]\;mf(aﬂ)-iﬁ m%[glauopdqmmmméethyl]]:alzgytriaz?e[ﬂt?aipmm|d|n—7—
._The cording to claim
ing cc pspgacstienly aceRebf TRPRSPE Ly 11 -3, 6
di fl uorophenyl }-N-[(1
S)-2,2,2-trif| 1 t . -
5, T A A A BB
tﬁﬂ}lz 8- bmumbrée@b N4(1s:|j5me2 Qﬁﬂﬁlnmmd raethgiethyiy 2 éﬂtriazaliofm,S-
ro -[2- (di nmet.hyl ani.n
apyafiT ot phaReeCiely 385 it oot
-methylethyl][1,2,4]triazolo[1,5- a]pyrimdin-7-am ne
3Bt Eg%g&@ﬁ‘%ﬁcﬁg&% (RS 2L o 12,2 2R
Aretiiic Wi d3{ [ﬂltmzﬁai[hl,‘ﬂa;pyrmﬂma}pmz)ﬁ -difluorophenoxy]ethanol or

a pharmaceutically acceptable salt thereof.
37. The compound according to claim 1, 3-[4-(5-chloro-7-{[(1S)-2,2,2-trifluoro-1-

methylethyllamino}{1,2,4]triazolo[1 ,5-a]pyrimidin-6-y1)-3,5-difluorophenoxy]propan-1-
ol or a pharmaceutically acceptable salt thereof.
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30 2,6-difluorophenyl}-N[(1 S)-2,2,2-trifluoro-1
-methylethyl][1,2,4]triazolo[1,5 a]pyrimdin-7-am ne
wW@e008/0pi12¥ maceuti cal |y acceptabl e salt thereof PCI/LS2004030515
2005/ 030775 PCT/ US2004/ 030515 46. The conpound
according to claim1,
5-chl or o- 6-{3-[ 4- (di net hyl am no) but oxy] -
2,6-di fluorophenyl}-N-[(l S)-2,2,2-trifluoro-1
38.nEhé gbmphyid dcearding to flamol of-K-6-crieyi-{IHi il pieat-
ar, A - ' C &5-S13at5-4i Buftan-1-ol
R BB ot BEABRirRs 55 e, i EreRlenomnt
oc§ phatmegueyticallyl aceepthbleisali freredfl, 5-a] pyri mid |
n-6-yl)-3,5-d ifluorophenoxy] propan- 1-ol or a
pharmaceutically acceptabl e sal g thereof. 48. The
300npdhedompoardiancpriog ¢ aiaim 1, N3{4-E-¢rBore-t1§)-2. 21 trifluoro-1-

cycl . B i _disnabe 1 3
G e b s U g
tivhethplampane-d S-dimmioe epa abarmasebtically ecesiftablg salt thpeeof.

conpound according to claiml, 3-[4-(5-chloro-7-

cycl oheptyl [1, 2,4]triazol o[ 1, 5-a] pyri m di n- 6- I2) -3, 5-d
4i0f | uaThepdoeTpoxy] alseordingyt plaim dn N1HH4-(5-ahpiee?-fif 1 S-2,2,2-trifluoro-1-

rmaceut. Y her ; N3 NB-
"E%ﬁ%‘gﬁx‘ia%@ﬁr%ﬁ\/‘ﬂ@‘%?@%?%{"ﬁ%@mldﬁ“"é VB G?Qfdlfluélgphgm N°,N
dmethllprapaBe{l B-@adhiné ooa phamjieulicadly lagteniatie pait bietee)]
phenyl}-N-[(1 R)-2,2,2-trifluoro-1-
methylethyl][1,2,4]triazolo[1,5-a] pyrimdin-7-amne or
4. piver congeuhd aacogiradosteimbl, &' -[406-shlpro- Tkt D 2, 24rifluoro-1-

The ¢ oun C [ t | M : 2 N2.
rgé‘tﬁwﬁ&?@@rem?}&ﬁ%fﬁff%?ﬁ'%P og-ifp['ygipﬁﬂnjr-s-yl) 3 5-difluorophenyl]-N*N
dimrethipletiemiericd-piaspios wf phpbaghacentifaly, azceptablefsalltheseof- et
hylethyl][1,2,4]triazolo[1,5- a]pyrimdin-7-amne or a
phar maceutical ly acceptable salt thereof. 25 52. A
4 MeucshEend edcoglingtodiainm, B-wome-Gffaicntsiestbylaminpypropoxyl-

cept abl e f.. t t : :
Al il R Rk e NS e L .
pyrithiiind-BniheR)y -2 pRartratceitidallyp aecepsable salt thereof.
1-nethylethyl][1,2,4]triazol o[1,5-a]pyrimdin-7-am ne,
5-chl oro-6-{2, 6-di fluoro-4-[3-(nethyl am no) pr opoxy; phe
£%) FThé\edrbgounli-eRcardind ta didioot,&-dhloro-6-{4-[4-(dimethylamino)butyl]-2,6-

Hiﬁ&é}ié'@lﬁq@ﬁ%l\]-ﬁﬁﬁzﬂﬂﬁf@%P& Phdstngla®lnR Y dtriZkSlof1,5-alpyrimidin-7-

amine or a pharmaceutically acceptable salt thereof.

44. The compound according to claim 1, 5-chloro-6-{3-[2-(dimethylamino)ethoxy]-
2,6-difluorophenyl}-N-[ (18)-2,2,2-trifluoro-1-methylethyl][1,2,4]triazolo[1,5-
a]pyrimidin-7-amine or a pharmaceutically acceptable salt thereof.

45. The compound according to claim 1, 5-chloro-6-{3-[3-(dimethylamino)propoxy}-

2 6-difluorophenyl}-N-[(18)-2,2,2-trifluoro-1-methylethyl][1 ,2,4]triazolo[1,5-

a]pyrimidin-7-amine or a pharmaceutically acceptable salt thereof.
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WD 2005/ 030775 PCT/ US2004/ 030515 6-[ 4-(3-am
nopr opoxy) - 2, 6-di fl uor ophenyl ]-5-chloro-N-[(1

wWR008/02725 t ri fl uor o- 1- PCT/US2004/030515

methylethyl][1,2,4]triazolo[1,5-a]pyrimdin-7-am ne, 5
5-chl oro-6-{2, 6-di fl uoro-4-[3-(4-nethyl pi perazin-1-yl)
propoxy] phenyl }-N-[ (1 R) -2, 2, 2-
trifluoro-1-nmethylethyl][1,2,4]triazol 0&1 5- } pyrim di
46- Thawbmeeund according to claim 1, 5-chloro-6- {3-[4-(dimethylamino)butoxy]-

2§q §H‘I@F§h %éf} ‘fﬁ&kgsgﬁté“ﬁ #ﬂﬂow%%ﬁaﬁﬁéﬂwn@ 26neiabbi@raphen
aqunhydnevmmnm ar 2 phrmaceuicallylacsepipplersaititeRraofy- ami ne,

5 chI oro- 6- (4-{3-[ et hyl (net hyl ) am no] pr opoxy}-2, 6-difl
470 Thp wempblird\a¢drdiRp-t@ cjr-1, 3-[4-(5-chloro-7- o
o}yﬁlbl%épiﬂﬁ%ez}]trgggmf ,%téwyrin[l din%-1-515-GARrBbHerdxAbRBERALS or 2

haghdcaubedly p2ceptdblelsatitioeréef, 3- pyrrol i di n- 1- yl propoxy) p
henyl]-N-[(1 R -2,2,2-trifluoro-1- 15

nmet hyl ethyl ][ 1, 2,4]triazol o[ 1, 5-a] pyri m di n-7-am ne,
4% Citheaompouh@ aéeatidinguo retaim- 1, 3-[pH(pehloti-i- 1- yI pr opoxy) ph

SEPRSRUI Y Py e IR RIS 0 fuoropbeposi VAL, o

d@Methylpropan-1-amine or a pharmaceutically acceptable salt thereof.

5-chl oro-6-[2, 6-difl uoro-4-(3-norpholin-4-yl propoxy) ph
enyl]-N[(1R)-2,2,2-trifluoro-1-

4Rt @inipduhd écéor‘@]rtgﬂommo{ B-B-(&}ablore-#t di n- 7- ami ne,

cyy{oﬁgé%léﬁé? triazgl%[JffE‘ %:]BY%'nghy'lyP 355 dﬁlporogh?\p?xe/]lN -methylpropan-
Rhmheor2r pHarhhcmutizally acceptable salt thereof.

nmet hyl ethyl][1, 2,4]triazol o[ 1, 5-a] pyri mdin-7-am ne,

25

;S'O.CM@écﬁn&JLhéab&o(dMgthham Sch)lproed(X§HiflRofo-4a-opheny

N[(1 R-2,2 2-trif 1
} tW‘%"éWHQr?F[szh)?h@{" "\léggkgfjlz%mg PRQFmi di n- 7- ani ne,
) |5162 §jBicBotb[f 5uapyrindid n27-amirienr saphiammpecutioaly ariveptable
yI% N[(1 R-2,2,2-trifluoro-1- 30
it thgre ‘hyl ][ 1,2, 4]triazol o[ 1, 5-a] pyrimi di n-7-ami ne,

5-chl oro-6-{4-[4-(di met hyl am no) but oxy] - 2, 6-di f | uor oph
enyl

1R rifluoro-1- | et hyl 1,
TATRe et BCS0R)Rg 4 siet . FedRieHE B Ao
&ﬁfll@l%ﬁl?ﬂ&o nM@M Rawﬁnﬂuom-1 -methylethyl][1,2,4]triazolo[1,5-

or0-6 %ﬂl net h F %etthﬂx%ldl't% 6- qi f1 uoroph
alRyYimichg- T-@i“ 32 phorpaqelficall perept efeot.
nmet hyl et hyl ][1 2,4]triazolo[1,5-a]pyrimdin-7-amne, 5
%910 ]Ig\lq%nfp@gn cc?rglnfgltg r%[aferOcSrda é?ar%aceutlrc]:aﬁ'j géc%bggféys)amﬁereof
selected from the group: )
5-chIoro-6-{4-[3-(dfmethylamino)propoxy]—2,6-diquorophenyI}-N-[(1 R)-2,2,2-trifluoro-
1-methylethyl][1,2,4]triazolo[1,5-a]pyrimidin-7-amine,

5-chioro-6-{2,6-difluoro-4-[3-(methylamino)propoxylphenyl}-N-[(1 R)-2,2,2-trifluoro-1-
methylethyl][1,2,4]triazolo[1,5-a]pyrimidin-7-amine,
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met hyl ethyl ][ 1,2,4]triazolo[1l, 5-a]pyrimdin-7-am ne,

5-chl oro-6- (4- {[3 (di met hyl am no) propyl Jthin}-2, 6-difl
waiorospsienyl )-N-[ (1 R)-2,2,2- trifluoro-1 -net hgdBUR00§/030515

[ 1, 2,4]triazolo[ 1,5-a] pyri md i n-7-amne, 10

2- [4 (5 ch loro-7- {[(1

R -2,2,2-trifluoro-1- methyl et hyl ] am no}[ 1, 2 4] triazol o

[1, 5- a] pyrimdi n-6-yl)-3,5-difluorophenoxy] et hanol,
3-[4-(5-ch loro-7-{[(1

1@1 (%amiéoﬁr?%&%y:)‘ 'S eDaiftadBbhelyfledrBIN-N RS2 ilibroa of ©

metiGAethyii[3 %]Ulafzblobrfbp}wnm)dy] preopad- 1 -ol , 4-[4-(5-ch
loro-7-{[(1 R-2,2,2-trifluoro-1

-met hyl et hyl ] am no}[l 2,4]triazol o[ 1, 5-
Srehborg-6) $236-8ildoifa-4+03- (ﬂahi@ﬂ'tyiqqetﬁam@-ﬁ prQﬂoxy]QBenyl} N- [(1R) -2,2,2-

e e fal e e B SRt 4% oy

n 6-yl)-3,5-difluorophenyl]-N, N3, N3- trlrrethyl

%ja%e%—#-égwlmgﬁmdgxﬂﬁde%fu%FBdh%HyIY—N{-[k(ﬂ)—2,2,2—trifluoro—1-

uor o-
memﬂétplylﬂ}[l‘ltmﬂ]]ramlm{)}@B]m/rirr]idinﬂmrl@{ 1,5- a]lpyrimd i
n-6-yl)-3,5-di fluorophenyl]-N3, N3-dinethyl propane-
1, 3-di am ne 25 N -[4-(5-chloro-7-{[(1

5R)hk20-26—24-{3 [e%hyll(metbhﬂ)amlno]propoxy} -2,6-difluorophenyl)-N-[(1R)-2,2,2-

R ROV Sl Lt Rl -amir] pyTi M ¢

N2- di met hyl et hane- |, 2- di am ne,

S RpisoT DT ARRSER s
ﬁ!éihﬁeWIM]W,al'rllﬁﬂiob[ﬁ%ﬁ]]wmdmfy amineani ne,

5-chl oro-6-{4-[ 4-(di net hyl am no) butyl]-2, 6-di fl uorophe
nyl}-N[(1 R-2,2,2-trifluoro-1 -

memlme@quq.mmr@ 44Bipipesidist-bY Drapoay ppenyi-Wild Ri-2aR-fifluoro-1-

%Hlvﬁyﬁ?gé/ g?%)zﬂcﬁ 5%"#%%%%@8%%“] 2, 6-di fl uoroph
enyl} N-[(ll R)-2,2,2-trifluoro-

LR S S A T o
tethylelnyil 1,2 BRyiazbld];l ZS-a]pyrﬁmldniH}amlner;ret hyl et hyl ]

[1,2,4]triazol o[ 1, 5-a] pyrimdin-7-am ne,
5-chl oro-6-{3-[4-(d

Gi[mtﬂﬁai@ﬂﬂlm)ymrwmgy}—ﬂi tﬂiﬂubrbpm&:o'tyl}-;ﬁhé'ﬂgmw M4 RY-2,2,2-trifluoro-1-
fl.u
ﬁ%f‘]é(&ﬁ%@ﬁl{ ?i‘][]t_['ag&ﬁ[ft i [ri? m |dyr| m di n- 7- ami ne;

and 10

e q?p 5l 2 UL AT-GU RS 202K b -1

methylethyi][1,2,4]triazolo[1,5-a]pyrimidin-7-amine,

5-chloro-6-{2,6-difluoro-4-[2-(methylamino)ethoxylphenyl}-N-[(1 R)-2,2,2-trifluoro-1-
methylethyl][1,2,4]triazolo[1,5-a]pyrimidin-7-amine,

5-chloro-6-{4-[4-(dimethylamino)butoxy]-2,6-difluorophenyl}-N-[(1 R)-2,2,2-trifluoro-1-
methylethyl][1,2,4]triazolo[1,5-a]pyrimidin-7-amine,
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ethylethyl][1,2,4]triazol o[ 1, 5-a] pyrimdin-7-am ne.
53. The conpound according to claim1,

WG 2@h08n7es 6- { 4- [ 3- (di et hyl ami no) propoxy] - 15 PCT/US2004/030515

2, 6-di fluorophenyl }-N-[(1
S)-2,2,2-trifluoro-1-nmethylethyl][1,2,4]triazolo[1,5
alpyrimdin-7-am ne or a pharmaceutically acceptable
salt thereof. 54. The conpound according to claim1,
5-chl oro-6-{2, 6-di fl uoro-4-[ 3-

S'?ﬁé(gyég g‘ﬁf ?%Méﬁ?%%gg%ﬁz Bbalfludrophenyl}-N-[(1R)-2,2,2-trifluoro-1-

meshyigthst]ty2, Htrdazelof | Sralpyrnieind’-amiaepyri mi di n- 7- ani ne or
a pharmaceutically acceptable salt thereof. 55. The
conpound according to claiml1,

Belfjldro(-[ 2 fidifborapdRyporphalingd yleﬁwm)phgrm}]rl]l -[(1R)-2,2,2-trifluoro-1-
I 1 t hyl et hyl
TabPefbRI P2 liorf sy s T VIS,

pharmaceutically acceptable salt thereof. 56. The

Q C
SRR« e Pl Tdol 2 6 diyoropreny (1R 222
triftigrprie pextyjathglil, R M tNaiqldl 1 $ralpyrimidin: F-amingor o- 1 -
methylethyl][1,2,4]triazol o[ 1, 5-a] pyrimdin-7-am ne or
a pharmaceutically acceptable 30 salt thereof. 117 WO

2W&MG%?B{W%Mﬂﬂm%mtmﬁthyﬂhmim’}ﬁoﬁu’w'@zoloﬁ ,5-
CCOr.

BB E e B hs s opoxy - 2. -
dlfluorophenyl} N[(1 S)- 222tr|fluorol .
%—fﬁkh-éw bt 2ot {Bee et QUR 2 fprbeaB S

beriraidap-ounes, awmbmgh@nbmj]mbaammu 5-chl or 0- 6- (4-{3-
[et hyl (met hyl ) am no] pr opoxy}- 2, 6-di fl uorophenyl )-N-[(1
S)-2,2,2-trifluoro-1-

nopd-{erbistoroL T 1{f(1RR2 le-nﬁlazmmfrhusﬂammmm}p1,234]Vriaanuofﬂe60r

%R@nfg{gﬁm%@%é éé@%&?ﬂﬁﬁn?@ﬁﬁ taﬁ‘rjn It thereof. 10 59.

5-chl oro-6-[2, 6-di fl uoro-4-(3- pyrrolldln 1-

é) YLt 2 2 fibuspr gty Tamipcdt 2 4lEieg0el s

RYfitnii glieoyl)-3, 5amuwomfeny|]-pﬁ,afnﬁameihwmpﬁnedc:bpraainiee
a t thereof. 60. The conpound according to claim1,
5-chloro-6-[2,6-difluoro-4-(3-piperidin-1- 15

Wp4- (BDQNV))CDV'E{NYH 2 l-F-rifluoro-1 methylethyl]amlno}[1 2 4]tnazolo[1 5-

Pt i BT 20

salt ther eof 61. The conpound accordi ng to claim 1
?l Thl 50£:RI0?0 [72{[(?R)db éJ PrlrﬂaorAé- 3 e@yle‘%hﬁ]lammoiﬁ 2 4]triazolo[1,5-
alpyrimidin-6-yl)-3,5-difluorophenyl]-N°,N’-dimethylethane-1,2-diamine,

5-bromo-6-{4-[3-(dimethylamino)propoxy]-2,6-difluorophenyl}-N-[(1R)-2,2,2-trifluoro-
1-methylethyl] [1,2,4]triazolo[1,5-a]pyrimidin-7-amine,

5-chloro-6-{4-[4~(dimethylamino)butyl]-2,6-difluorophenyl}-N-[(1R)-2,2,2-trifluoro-1-
methylethyl][1,2,4]triazolo[1,5-a}pyrimidin-7-amine,
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62. The conpound according to claim1,

6-[ 4- (3-azetidi n-1-yl propoxy) - 2, 6-

di fl uorophenyl]-5-chloro-N-[(1
S)-2,2,2-trifluoro-1-nethylethyl][1,2,4]triazol o[ 1, 5-
alpyrimdin-7-amne or a pharmaceutically acceptable

%%’hfgré— -6{{3 ié’f(%ﬁ%%yfiﬁﬂm@@ @‘dﬁ@oﬁfpﬁ@ﬁﬁ}l NQ(1P§1-202 Akrifluoro-1-

am no) pr opoxy]
melﬂyl&ihsd]{)héﬁith?zq{p[[l (51a]pynm|dm—7 -amine,
S)-2,2,2-trifluoro- mathylethyl][l24]tr|azolo[1
5-a] pyrimdin-7- am ne or a pharnmaceutically

sahio-8HBd3<dimethytamisoforomeyle6-difveraphamiaNd(150Ceh &riigoro-

(aPh g R 5%%1? Sl e 412

S)-2,2,2-trifluoro- rrethylethyl][l24]tr|azolo[15

A 2% ARG ' [ ]! -1-
e L e e S AT S
Tireghylethylti (1,20 iezdeldi gl pydmiginal-amine; and

5-chl oro-6-{4-[ 4- (dlnethylan1no)butoxy]

2,6-di fl uorophenyl }-N-[ (1

S)etilora-62{2; 6-difloror b3t mashigmieo )y opaxy]pheny-NilE 791263, 3- trifluoro-1-

ST a Ty S SR B R E e, o i mg Lo claim 1,

5-chl oro-6-{4-[ 2-(di net hyl am no) et hoxy] -

'[ﬁv oﬁﬁF%@%& Qﬁny;’u% %I%lgf)é % @o?o-?% Fé (&ﬂg&hﬁiammo)propoxy]-

(26-d|flpbra>phamé}uftxl+[(flsﬂ)42y2 a&d@ptcamneetmd& yli[h@r‘l&taazokm 5- The

SR RE- 2Bl ey accentpisal reref
yl et hoxy) phenyl ]-N-[ (1

Uy 20 Gl 4ok b T Ui 8 Bl o2 Bditdopzakel 1. 5-2

M ne o riraceuti cal Ty acceptabl e
Yalethyldmine)piops@lphetyd}- Ndﬁ@-&ﬁﬂ%ﬁb@mﬂﬂg to claim1,

CaP R4 AbyegPin P yrmien T emine L PhATESS Yooy pecpPiavle

Saitdh&edftrifluoro-1 15

nmet hyl ethyl ][ 1,2,4]triazol o[ 1,5-a] pyri mdin-7-am ne or

a pharmaceutically acceptable salt thereof. 69. The
cEBTPThencbrapamddicegrding tolckinn 11 6-[4-(3-aminopropoxy)-2,6-difluorophenyl}-

TERRIR T A3l i ndplite 2 HEegndn s-alpyimiap 7 amine

) or3 phativiaceuticafh eceepidbl sediribéreof. 20 a phar maceut i cal I y
acceptable salt thereof. 70. The conmpound according to
claiml1, 3-[4-(5-chloro-7-{[(1S)-2,2,2-trifl uoro-1-
56. The compound according to claim 1, 5- chloro-6- {2,6-difluoro-4-[3-(4-

methylpiperazin-1-yl)propoxylphenyl}-N-[(18)-2,2,2-trifluoro-1-
methylethyl][1,2,4]triazolo[1,5-a]pyrimidin-7-amine or a pharmaceutically acceptable

salt thereof.
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nmet hyl et hyl Jam no}[ 1, 2,4]triazolo[1, 5-a]
pyrimdin-6-yl)-3,5-difluorophenoxy] propan-1- ol or a

w@basosoeuti cal |y acceptable salt thereof. 25 FAT/UY1964/030515
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conpound according to claiml1,
4-[4-(5-chloro-7-{[(19)-2,2,2-trifluoro-1-

nmet hyl et hyl Jam no}[ 1, 2,4]triazol o[ 1, 5- a]pyrinidin 6- vyl

) -3, 5-di fl uor ophenoxy] but an-1-ol or

phafheceumpbarzd agcoahragamdaamé §a¢rﬂor@+6e{|4&61(ethﬂenm)pmﬁ@<y] -2,6-

ﬁﬁln‘F@%Egn)@}ﬁ g 1@) ?9;\,% ?E@k) P—h—ﬂeﬁhytlerttﬂ [1u(2) Flgrlazolon ,5-alpyrimidin-7-

anertirvey dred hlyar]rmnemt@]a[lﬂaczen?bﬂ @ﬂdh@f?qf 5-a] pyri m di n-6-vyl
)-3,5-di fluorophenyl]-N, N3, N3-

trimet hyl propane- 1, 3-di am ne or a pharmaceutically
&6 apeabmposad aceonding tf claimy D Sveblorod5HeB0775

SRR RGP R 2 LGRS FrEp A 2 st 2

medthyltay 1y ,2) Aniapadl 5-gpywnidinezemifelor 5- Rippyacentigally-ascgptable

5-di fI uor ophenyl ] - N3, N3-
&F‘ﬁﬂj ?propane 1, 3-diam ne or a pharmaceutically

acceptable salt thereof. 5 74. The conpound accordi ng

}Q@ CI1 %'(qrognlq%u g gcc?rc{:l [19 1%9la|51 &, %chlorofq LZ 6- dlflgoro -4-(3-pyrrolidin-1-
WdeWWWWIBNP[(T@){ZIZ 2-tr£t]ubr0 &th[lqthﬂ]{h]z{ﬁﬂytﬂazﬁl@{’l 5-a]pyrimidin-

cﬁq"ﬁ[@l"éﬁ @t%gn'g- %@%’&a eg%l? Ig%“ EE?? maceutically

acceptable salt thereof. 75. The conpound according to

%Ogi'lme%d[on'gr}ogléﬁ %ﬁc&?l{néﬂ% ?Iiﬁwgh %E@X wfﬂimﬁ&%o&(—@ -pipdRMin-1-
ylrﬁbmﬁyﬁiﬂwﬂw NL[1 D242, Lrtiifumos-ofmetByleihpiii 2rlidarolqlt fralagimidin-
Coﬁ?;’ har er:]J'ltaé:% IC%%/ %%%ﬁ?trgnﬁlgglaﬁ th%%éf. thereof. 76. The

5- chl oro 6-{4-[4-(di met hyl am no) butyl] -
i fl
1 SRPOGRGHTS R ERR &, Fgproro P ap e S praholins
1ﬁpmb@mpmrgl]4m-[zmm Bé-tnﬁtuoaoﬁhaethﬂe’@w][ﬂ @2aéliripzolo[1,5-ajpyrimidin-
t abl [t t d di t
it SolrboblEsREkeat e TR SRR el 0
26d|fluorophenyl} N-[(1 S) 2,2,2-trifluoro-1 .
S e ol cBatty el B B vl fie
Tdiiﬂudropl’miyn& chtaromd| (m@)-z 9, 2¢etrifiiioro-1 -methylethyl][1,2,4]triazolo[1,5-
th

BRI GOPEA P Er e SBERR Al thsreoty

-methylethyl][1,2,4]triazolo[1,5- a]pyrimdin-7-am ne
Tﬁ%a‘g h aéﬂ”ﬁ@@ié&%?@ r?égt% %%(ﬁﬂt ag lcﬂﬁ@&% t[:g1 ?drl r%gfhyla?r§nc58ropoxy]
52—¢lbbl@bher@l}{l3-[{1$)-ecﬁ Mlbydommed)ymmycb]i(w 4]triazolo[1,5-a]pyrimidin-7-

amine or a pharmaceutically acceptable salt thereof.
64. The compound according to claim 1, 5-chloro-6-{2,6-difluoro-4-[2-

(methylamino)ethoxy]phenyl}-N-[(1S)-2,2,2-trifluoro-1-methylethyl][1 ,2,4]triazolo[1,5-

a]pyrimidin-7-amine or a pharmaceutically acceptable salt thereof.
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2, 6-di fluorophenyl }-N-[(1

S)-2,2,2-trifluoro-1-nethylethyl][1,2,4]triazolo[1,5-
W@r@g0sarrdi n- 7- ami ne or a pharmaceuti cal | y acce@t/akioed/030515

salt thereof. 80. The conpound according to claim1l,

5-chloro-6-{2, 6-difluoro-4-[3- 30

(et hyl am no) pr opoxy] phenyl }-N-[ (1

R -2,2,2-trifluoro-1 -nethylethyl]

4L, mec@ctmpcamdlaapmdagaqn olgi i Bichlor-6rid-te(dimethylamino)butoxy]-

DROTBEB AR SRR Al Mg AR bt

alppimidinagratinecorgiharmaceutically acceptable salt thereof.

5-chl oro-6-{4-[ 3- (di met hyl am no) pr opoxy] - 2, 6-d

i fluorophenyl}-N-[(1 S)-2,2,2-trifluoro-1
earerﬂrg/bmmun]d[abcardnigttmcmmnop:r.:h@ro aJ{pya-(dineihylamingiethexyl-

26 [;%ﬁ@? Gi ¥ 230N A st BAifi8Eolo, 22

5}p§zrﬂrhrdma7-@n'{ i @ ajpmarmcwtwaﬂyeacceptable salt thereof.

(et hyl am no) pr opoxy] phenyl }-N-[ (1

S)-2,2,2-trifluoro-1 -nmethylethyl]-

BZL Ihél]:dbmpami axjchrdmgafopojaiini, &iatlore-arR Aediforer4-(2-morpholin-4-

@8%%8 iﬁ\i:[(ag?lggcfﬁuﬂﬁg iom q"’% Hylettm 1?22':“”&%?0[11:@ %]pyr|m|d|n_7_

to C
Smirtel mra:pr(érmac:@maﬁyl aooeptaldle[s@it thedeof.
(et hyl am no) propoxy] phenyl }-N-[ (1
S)-2,2,2-trifluoro-1
BBt Myé ebimpblndlactod]ing foactaimof, 5 SHapByEHE-di n- 7- am ne

RO R Ry R & o oS R PR £ 25 dhficbrb - ¢! &l m
ﬁ@imhﬁm ag)tpazﬁmx;ﬁ}ajmwum-mwne or a pharmaceutically acceptable

%ﬁ? -trifluoro-1 15
tRer hyl][1,2,4]triazolo[1,5-a] pyrimdin-7-am ne
succinate salt. 85. The conpound according to claim1,

Bocdho camprus L Resosiud Bl et 1 S5 phioro-7-{1(18)-2.2,2-trfuoro-1-
ﬁ)etlﬁykliihﬂ iné}{ LR ARridzolo[1,5- a]pynmldm -6-y1)-3,5-diflucrophenoxylethanol or
mst et 1,2, 4]tria 5-a] pyri m din-7-am ne
'H?%ELE'B%"[V acg%p% ﬁgj 5%?]'[‘pound according to claim
1 5 chl oro-6-{2, 6- dlfluoro 4-[ 3-
ggEtTrt]\)élc%mpg%g A o&rm?@ ?ohg] ni}{[l _é\h[ oro—72{[(¥8} 5 szé-tnﬁuoro
fméthyiétﬂyl![afhuhb}h ZAﬁiuézrdlm 8labykinGdialepy -3, Bidifiuaraphandxypropan-1-
){dro gen chl ori e. %Ze -II—{]tﬁ cogpound according to
ol & %Pﬁaf"@cém%%a%ce{’? HPEEP- 4-1 3-
(et hyl am no) pr opoxy] phenyl }-N-[(1
%Zzzt“flu y 5 .
¢ ﬁr;heéaongnoppq agcc@m tousigim f a4-B-@revare il ﬁl% Arilf{doro
emWarﬁmb}n 2B riaZds]1 WMdméﬁ;ﬂpB Bidiftuoraphehaxyibutan-1-ol
5-chl oro di fl uoro-
(%Wr@ﬁ?%ﬂ}y&&&%}?@ﬁéﬁé |“£er$x9f [(1
S)-2,2,2-trifl uoro-
72. The compound according to claim 1, N'-[4-(5-chloro-7-{[(1S)-2,2,2-trifluoro-1-
methylethyllamino}[1,2,4]triazolo[1,5-a]pyrimidin-6-y|)-3,5-difluorophenyl]-N",N°,N°-
trimethylpropane-1,3-diamine or a pharmaceutically acceptable salt thereof.
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methylethyl][1,2,4]triazol o[ 1,5-a] pyri mdin-7-am ne

fumarate salt. 121 WD 2005/ 030775 PCT/ US2004/ 030515
w@2050887£ onpound accordi ng to claim84 which PET/UR®04/030515

di hydrate. 90. The conpound according to claim 85

which is the dihydrate. 5 91. The conpound accordi ng

to claim87 which is the dihydrate. 92. The corrpound

accordl ng to claima®88 which is the di h);drat The
pound according to claim 1, N'-[4-(5-chloro-7-{[(15)-2,2, 2 trlfluoro-1-

rﬁe ?leﬁiYﬁTngﬁ!Lgé;{h%dﬁg a: é}p)[r%glﬁ?:ﬂyh ahdi ke eREKNT Nhe

dumnetrtygnr@namm 3-diaming arrg phesMmapautisally 3RFepiRPE: st Fetaehe

succinate salt. 94. The conpound

5chlor06{26d|fluoro4g3-1( amno)lg Bo J
Tyl }Tmcc[mmund according to claim 1, N'-[4- (5-c foro-7-{[( 2-iri Iuoro 1-

cﬁ?ethﬁre?hyﬁah %Qﬂtﬂa 1@@%%%%16-?4 3, 54&lﬂtﬁdr§;ﬂ'@n9lﬂ Azfea

rate 15 sa conpound
dGimetiytatoare-1, Z-d@«ndme Pl ploarmacgu ey ﬁsnealéﬁbmaétrtw@sz ] phe
nyl}-N [(1

S) - 222tr|fluorolrrethIethgl][l yrlazoI015a
Ty rThe chmpaundiceasding de olgism 1, Z-hrasne-Bd4-1>(HimethykRtino)propoxyl-

g%n% or %phben%d& Né(1ds )TZI %j%}trgclu r r?eth¥lethyl!'i[r:1 %g];trbarzglg ([)1x§/] phe
ajpliimidi-T-{ainir®) ory, phapmaeguticalbrasceptable salt thereof.

-msthylethyl][l24]tr|azolo[15a]pyrlmdln7am'ne
succinate salt dihydrate. 25 97. The co

$6.c hToe cerBpdud@cdortiingde elaim [1 35-chiet MG {4dd- m;gﬁhwlewlﬁﬂﬂl-
2%' %ﬂléowé;gfge%wl u[6188 212 2-1 |ﬂuc1ro-1 m?tri/ %th¥l][1 2, 4]tr|g§%Io[g [ 1 5 a

]a]wnmmmmﬂneam mmefrmaenatcslly acsep aalemadirﬂ@@réof 98. A

pol ynor ph of a conpound according to claim 93 having

the X Ray 30 diffraction (XRD), 2-theta angl e degree
val ughe asmpetndfapcordirigrio Titind , 3@hlone6-{Al2ipatyigmingetaoxyl-

und
R S R R )
Bipytitidin-77mihe 020 pharg 2 cydicalina¢@pEEpiessalt thereof.
PCT/ US2004/ 030515 100. A pol ynorph of a conpound
according to claim96 having the X Ray
78. The compound according to claim 1, 5-chloro-6-{3-[3- -(dimethylamino)propoxy]-

2,6-difluorophenyl}-N-[(18)-2,2,2-trifluoro-1-methylethyl][1,2,4]triazolo[1,5-
a]pyrimidin-7-amine or a pharmaceutically acceptable salt thereof.

79. The compound according to claim 1, 5-chloro-6-{3-[4-(dimethylamino)butoxy]-
2,6-difluorophenyl}-N-[(1S)-2,2,2-trifluoro-1-methylethyl][1 ,2,4]triazolo[1,5-
a]pyrimidin-7-amine or a pharmaceutically acceptable salt thereof.

80. The compound according to claim 1, 5-chloro-6-{2,6-difluoro-4-[3-

(methylamino)propoxylphenyl}-N-[(1R)-2,2,2-trifluoro-1 -methylethyl]-
[1,2,4]triazolo[1,5-a]pyrimidin-7-amine or a pharmaceutically acceptable salt thereof.
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diffraction (XRD), 2- theta angle degree val ues as set
forth in Table 20. 5 101. A pol ynorph of a conpound

(XRD), 2-theta angle degree values as set forth in
Tabl e 20. 102. A nethod of treating or inhibiting the
grow h of cancerous tunor cells and associ ated

di seases in a mamal in need thereof .53/ adm ni st eri ng
&n €hd eanpoundiascantingto dsimd, Eshiosufd4

ﬁ alﬂg@g hghypal l[@ 8. :00f 5. ‘Edﬂﬂim%& -ﬁeﬁﬁlé%[Pé 4fijazololt,5-

ctéptab t hereof
ajwrlnmdﬁnéf-arpmermtalnh@rm@mmaﬂy getapiae salt ﬁhéﬁeqf n a
t ubul | n containing system which conprises contacting
said "tubulin containing systemwith an effective
goolhet coni®uofl ageardimp do pldingf, SrataieBd2 G §ifligodedBi ned in

R Plr G Bhedp Gy Slp 2 AR CRERAIA Y,

g
[hi2e4]iaedio]1gsajpyrimidinaBaiiine @@mtﬁrmﬁe@t@yl@t ageepigblersalt thereof.

conprises contacting said tubulin containing system
with an effective amount of a 20 conpound of Formula
§3.) ahaledmpreudiaccandingdaclain 1c5-ghlat-a-(2.6-diftyera -3

RRR Pl R PrBATERIR 2 ARUIBRELE0 - 100 O
ey edyh.e, ¢jEHzeloft, rglpyriediny @mies pydpryerpehieride-

resi stant because of MDR in a manmal in need thereof

25 which nethod conprises adm nisteri n% to said mammal
ah ef Tz conmgoundmacordafy ta claio pdrehieraf-{Z6rdifiHoro-tly- as

e RERok b A PRen AL B T2 ol RE O 2 06
metrytethydif1,2,4 dazoleg]  Siabrigiidin-famine seecivat GhS%H? or

eradicating a tunor in a 30 manmal in need thereof
wherein said tunor is resistant to at |east one

85.enoT he cappodridcacagesing tattaim TrBchioto-6dAdrdilkusso-4-[3-

BRSO <

alethiyhathyi][ 1,2,4]td&xblajt , Sea]phimidiadeanine fimgrateceadipt abl e sal t
t hereof. 123 WD 2005/ 030775 PCT/ US2004/ 030515 107. A
phar maceuti cal conposition which conprises a conpound
86. anyrherempbundaaonting totataimotl Sephlaio-BHZ Bndituqreiddat | v

TREF et Rl ER | PR O "

methylethyl][1 2,4]triazolo[1,5-a]pyrimidin-7-amine hydrogen chloride.

87. The compound according to claim 1, 5-chloro-6-{2,6-difluoro-4-[3-
(methylamino)propoxy]phenyl}-N-[(1S)-2,2,2-trifluoro-1-
methylethyl][1,2,4]triazolo[1,5-a]pyrimidin-7-amine succinate salt.

88. The compound according to claim 1, 5-chloro-6-{2,6-difluoro-4-[3-

(methylamino)propoxy]phenyl}-N-[(1S)-2,2,2-trifluoro-1-
methylethyl][1,2,4]triazolo[1,5-a]pyrimidin-7-amine fumarate salt.
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108. A process for the preparation of a conpound of
Formula (1) RL wherein: 10 RLis NNR NNX (1) R3

: R2 is a moiety L1 (CH2)nQ L RGI/HS1084/030515
an integer of 2, 3, or 4, Xis d or Br; Yis 0, S,
or NR4; Qis selected from-NR6R7 and -OH, L' and L2
are each independently H F, d, Br or CF3; 20 R3 is
CF3 or C2F5; 124 WD 2005/ 030775 PCT/ US2004/ 030515 R4
gnd Rheaompeanthadaniting feddaitt §4 whish isane dibvaiels/ | ©  R6
and R are each independently H or Cl1-C3 alkyl; or R6
and R7 when optionally taken together with the

90. t r cipercoatpormd acagnding taeclaim $Ewhichis tie fBWdmRé-m a 4 to
6 menmbered saturated heterocyclic ring with 1-2
nitrogen atons and 0-1 oxygen atons or 0-1 sulfur

@it onsTheanochpophd eccrdipg ueisin 8Uwbighig e ditydrate i s C1- C3
al kyl; or a pharmaceutically acceptable salt thereof,

conprising reacting a conmpound of forrmula (I11) 10 R3
@2l  The compound according to claim 88 which is the dihydrate.

93. The compound 5-chloro-6-{2,6-difluoro-4-[3-(methylamino)propoxylphenyl}-N-
[(18)-2,2,2-trifluoro-1-methylethyl][1,2,4]triazolo[ 1 ,5-a]pyrimidin-7-amine succinate
salt.

94. The compound 5-chloro-6-{2,6-difluoro-4-[3-(methylamino)propoxylphenyi}-N-
[(18)-2,2,2-trifluoro-1-methylethyl][1,2,4]triazolo[ 1 ,5-a]pyrimidin-7-amine fumarate
salt.

95.  The compound 5-chloro-6-{2,6-difluoro-4-[3-(methylamino)propoxy]phenyl}-N-
[(18)-2,2,2-trifluoro-1-methylethyl][1,2,4]triazolo[ 1 ,5-a]pyrimidin-7-amine hydrogen
chloride.

96. The compound 5-chloro-6-{2,6-difluoro-4-[3-(methylamino)propoxyjphenyl}-
N-[(18)-2,2,2-trifluoro-1-methylethyl][1,2,4]triazolo[ 1 ,5-a]pyrimidin-7-amine succinate
salt dihydrate.

97. The compound , 5-chloro-6-{2,6-difluoro-4-[3-(methylamino)propoxy]phenyl}-
N-[(18)-2,2,2-trifluoro-1-methylethyl][1,2,4]triazolo[ 1 ,5-a]pyrimidin-7-amine fumarate

. salt dihydrate.

98. A polymorph of a compound according to claim 93 having the X Ray
diffraction (XRD), 2-theta angle degree values as set forth in Table 20.

99.  Apolymorph of a compound according to claim 94 having the X Ray
diffraction (XRD), 2-theta angle degree values as set forth in Table 20.
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RS--"NHL3 N-N2 NNXL (Il) where L3 is a |eaving
group with a conmpound of the fornmula HY-(CH2),Q in the

w@e@seswoes of a strong base optionally in the pPE€EEsIIE4/030515

of an aprotic solvent to give a conpound of Formula
(1) and if desired isolating as a pharmaceutically
acceptable 15 salt. 109. A process according to claim
108 wherein the leaving group L3 is Fand Y is 0. 110.
A process according to claim 108 or 109 wherein the

ro S ; ki
PR AR 2280 S ing Bt Ry
diffrdctictie(XRD),12- thetprapglesisgeasc@iusisieg sebfaginyin dabled0- ¢l ai ms
108 to 110 wherein the aprotic solvent is selected
from di met hyl sul f oxi de and di net hyl f or mam de. 25 112.
W 1pr ok pelgmatphoofdi segpoundageostieg &f Claim®hrsavingthes Rav

Nper ei n | i i I
Y60 B0t e rPereb SR P A0 ST oM 1t P PO e
for the preparation of a conmpound of Formula (1) 5 Rl
erein: i S . , ' i
B R oA b A 3l s
awsodiated Misems € inox mBmmaYini neediidyreaby@drainisigRoRan effectiyid
SodNiSr & ac%r'%p'oﬂr?@ BEARNE! ¥ 2 defineddhanfon8'of EBitns 1 to 101 or a

pharmaceutically acceptable salt thereof.

103. A method of promoting tubulin polymerization in a tubulin containing system
which comprises contacting said tubulin containing system with an effective amount
of a compound of Formula (1) as defined in any one of claims 1 to 101 or a
pharmaceutically acceptable salt thereof.

104. A method of stabilizing microtubules in a tubulin containing system which
comprises contacting said tubulin containing system with an effective amount of a
compound of Formula (I) as defined in any one of claims 1 to 101 or a

pharmaceutically acceptable salt thereof.

105. A method for the treatment or prevention of tumors that express multiple drug
resistance (MDR) or are resistant because of MDR in a mammal in need thereof
which method comprises administering to said mammal an effective amount of a
compound of Formula (1) as defined in any one of claims 1 to 101 or a
pharmaceutically acceptable salt thereof.

106 . A method of treating, inhibiting the growth of, or eradicating a tumorin a
mammal in need thereof wherein said tumor is resistant to at least one
chemotherapeutic agent which method comprises providing to said mammal an
effective amount of a compound of Formula (1) as defined in any one of claims 1 to

101 or a pharmaceutically acceptable salt thereof.
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126 WD 2005/ 030775 PCT/ US2004/ 030515 R3 is CF3 or
C2F5; R5 is Hor Cl1-C3 alkyl; R6 and R7 are each

w0 pabepantdent |y H or Cl-C3 al kyl; or R6 and R7 MIENS2004/030515

optionally taken together with the nitrogen atomto

whi ch each is 5 attached forma 4 to 6 nenbered

saturated heterocyclic ring wwth 1-2 nitrogen atons

and 0-1 oxygen atons or 0-1 sul fur atons, and

optionally substituted with R3; R8 is Cl1-C3 al kyl; or
ha r

Rahor PR KRB RRbARhE, Sihrce3® “hinound of any gne of

Mbits 130@2@ oCapharmaceutically apzeptable sai-bereqRigpther with a

ole in the presence of base to
éﬁ %”%gélpoa%ff’ﬁaé'?@%h%f the formula -'I L ~ NN OH
(V) b) hal ogenating conpound (V) with POX3 to afford

)E)BZ(/% %@égﬁg;ﬁ%ﬁ@%ﬁﬂ& | A_C%&#uga@ ro conpouh d ? VI2) )

with amne (VIlI) L1 H2C (CH2) nNR6R7

R2
</ /k
4y
wherein:
R'is
R3
R5)\N—H .
R?is a moiety
Lt /Y_(CHZ)nQ
=
\];J ;
1.2
n is an integer of 2, 3, or 4;
Xis Clor Br;
Yis O, S, or NR*;

Qis selected from -NR°R’” and —OH;
L" and L? are each independently H, F, Cl, Br or CF3;
R®is CF; or C,Fs;
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OH 127 WO 2005/ 030775 PCT/ US2004/ 030515 R3 N-H H
(VI1) in the presence of base in an aprotic solvent

wa 2008080075l a correspondi ng conmpound of  For mul BCT/U$2004/030515
where Y is -CH2-, and if desired isolating as a
pharmaceutically acceptable salt thereof. 5 114. A
process according to claim 113 wherein the base is
N, N- diisopropyl ethylam ne. 115. A process accordi ng
R'oared R ane E88h sdepantientieHeir €1tGraliyir ot i ¢ sol vent is 10

ected f ' I i di met hyl f or mam de.

ﬁ%mﬂi %F(%g@n%g@%#lig c{ro 1%}%'%%rof claims 113 to

115 wherein the amne (VMII) R3 RS NH H (VII) has

h ) ' ' . 3 I .
K054 DL HER. 00 by APIEBEELLo Ui oo
attavped fumod 4 Fog mehdbe(dd saRiraie@l hefigtotyalic Ang Witl 132 nitrogen atoms
W&-“?'o%gen@tohﬁ or 0-1 sulfur atoms, and optionally substituted with R%;
R® is C4-C; alkyl;
or a pharmaceutically acceptable salt thereof,

comprising reacting a compound of formula (l1)

an
where L? is a leaving group with a compound of the formula HY-(CH.),Q in the
presence of a strong base optionally in the presence of an aprotic solvent to give a
compound of Formula (1) and if desired isolating as a pharmaceutically acceptable

salt.
109. A process according to claim 108 wherein the leaving group L*is Fand Yis O.

110. A process according to claim 108 or 109 wherein the strong base is selected
from an alkali metal hydroxide, alkali metal carbonate and alkali metal hydride.

111. A process according to any one of claims 108 to 110 wherein the aprotic
solvent is selected from dimethylsulfoxide and dimethylformamide.

112. A process according to any one of claims 108 to 111 wherein formula (lI) is

represented by the formula
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R2 is a noiety

Y-(CH2),Qn is an integer 3; 5 Xis d; Yis O Qis
wOo NR6M®3g774.' and L2 are each F; R3 is CF3 ; 10r@RBUSD04/030515
CH3; R6is H R is CH3; conprising reacting a

conpound of Forrmula (1) PCT/US2004/030515 R1L R2 <N N
~N X (I) where R1L, R2 and X are herei nbefore defined
with a pharmaceutically acceptable salt 15 form ng

acid optionally in the Rﬂesence of an strong base in a

solvent to give a phar ceﬂqi cally acceptable salt of
Formula (1). 118. As5prg@cessta 'ng§o claim 117
wherein the sol vent" i sgVJt-gy , t

, ethanol or
i sopropanol or combi nati pns t 20 119. A process
according to cl ai m%

solvent is water.
129 WO 2005/ 030775<’P US; 04/ 030515

N™ °"N” X

113. A process for the preparation of a compound of Formula (1)

o
WAN/X
@)
wherein:
R'is ]
] R3

A

RO N—H

R? is a moiety of the group

|

Lt /Y—(CHz)nQ

=

L

n is an integer of 2, 3, or 4,

Xis Cl or Br,

Y is CHy;

Qis -NR°R’;

L" and L2 are each independently H, F, Cl, Br or CF3;
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120. A process according to any one of clainms 117 to
119 wherein the strong base is selected from an

wa@bdoaloso7net al hydroxi de and al kali mnetal car boPex/ESH04/030515

121. A process according to any one of clainms 117 to
120 wherein the pharmaceutically acceptable salt
formng acid is selected fromfumaric acid and
succinic acid. 122. A process according to any one of
&Sﬁ(ﬁr&aCIf'&Ft,o 121 wherein Fornula (1) is 10
thsd @(ylthe formula R3 Rs-/ L1~Y-(CH2)nQ S N-H
NN T 123. The process according to claim 122,
@néRn ate egdhdnaependentiyHiorf C+0s alkyl; ¢r3-

g@éyy gﬁﬂaﬂ gﬁ?c;r%ﬂ)g’f%laﬁ 'ﬂ?d%\ﬂe}r \th[tlQelnltrogen atom to which each is

oro-
atatheddomya Hta Smethivered 2aiuitdd Betalqsyelicrindiwith7-2nitmgen atoms

SHEBL1 d@ﬁ/ger? Q!o '& Ooﬂggfﬂ? ngmg And 2BtionHile sieBeBBwith R

accor
R aﬂquCQaIByl{q aﬁprmrmlaqexﬂmaw cheptable salt thereof,

%gﬁbﬁ%@{ﬂg&%&ﬁp%ﬂ phenyl }-N-[ (1 §)-2, 2,

-tri oro- I-

methyl ethyl J[1,2, 4] tri azol o[ 1, 5-a] pyri m di n-7-am ne
fayrrar %a%tiﬁ@hitesfels(lﬁf oduced. 25 130

EtO,C.__CO,Et

Ll\é/Lz
v

HC (CH),NR'R
aty
with 2-amino-1,3,4-triazole in the presence of base to afford a compound (V) of the
formula
L1 H,C—(CH,),NR®R’
/]
N OH S
TN
AL ¥
N” "N "OoH \)

b) halogenating compound (V) with POX; to afford 5,7-dihalo compound (V1)
1. H,C—(CHy,NR°R

Y
NN\
¢ ) L?
N/J\N X (VD)

c) reacting the 5,7-dihalo compound (V1) with amine (VII)
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R3
5
R —'\N_H
H

(vin
in the presence of base in an aprotic solvent to afford a corresponding compound of
Formula (I) where Y is -CH,-, and if desired isolating as a pharmaceutically
acceptable salt thereof.

114. A process according to claim 113 wherein the base is N,N-
diisopropylethylamine.

115. A process according to claim 113 or 114 wherein the aprotic solvent is
selected from dimethylsulfoxide and dimethylformamide.

116. A process according to any one of claims 113 to 115 wherein the amine (Vil)

R3
5
R —'\N_H
H

v

has the (S) configuration.

117. A process for the preparation of a pharmaceutically acceptable salt of a
compound of Formula (1)

2
00
NékN/ X
4}
wherein:
R'is
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R?is a moiety

n is an integer 3;
Xis CI;
Yis O;
Qis -NR°R’;
L' and L? are each F;
R%is CFs;
R®is CHg;
R°is H;
R is CH;

comprising reacting a compound of Formula (I)

RZ
3 /k
@)

where R', R%and X are hereinbefore defined with a pharmaceutically acceptable salt
forming acid optionally in the presence of an strong base in a solvent to give a

pharmaceutically acceptable salt of Formula (1).

118. A process according to claim 117 wherein the solvent is water, methanol,

ethanol or isopropanol or combinations thereof.

119. A process according to claim 117 wherein the solvent is water.
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120. A process according to any one of claims 117 to 119 wherein the strong base
is selected from an alkali metal hydroxide and alkali metal carbonate

121. A process according to any one of claims 117 to 120 wherein the
pharmaceutically acceptable salt forming acid is selected from fumaric acid and

succinic acid.

122. A process according to any one of claims 117 to 121 wherein Formula (1) is
represented by the formula

123. The process according to claim 122, wherein 5-chloro-6-{2,6-difluoro-4-[3-
(methylamino)propoxy]phenyl}-N-[(1S)-2,2, 2-trifluoro-1- '
methylethyl][1,2,4]triazolo[1,5-a]pyrimidin-7-amine succinate salt is produced.

124. The process according to claim 122, wherein 5-chloro-6-{2,6-difluoro-4-[3-

(methylamino)propoxy]phenyl}-N-[(1S)-2,2,2-trifluoro-1-
methylethyl][1,2,4]triazolo[1,5-a]pyrimidin-7-amine fumarate salt is produced.
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