WD 2006/ 044860PCT/ US2005/ 037374 THI ADI AZOLE COVPOUNDS AND METHODS OF USE L
FI ELD OF THE | NVENTI ON [ 0001] The invention relates to thbiadi azol e
conpounds useful for treating diseases nediated by protein | dnase B ( PKB).
The i nvent Wonzoed/si@seel ates to the therapeutic use of suetm/vsicesiizayal e
conpounds and conpositions thereof in treating disease states associ ated

with abnormal cell growth, cancer, infla Mh di sorders.
2. BACKGROUND OF THE UneEHAAQLBE, PR m a large
fam |y of proteins which play a central role in the regulation of a wde
variety of cellular processes, maintaining control over cellular function.

A parti al Ilst of _such |.ci %ES i des abl, AKT, bcr-abl, Blk, Brk, Btk,
c-kit, c-netl c-sFEELROEL ’%%R‘EJ 'CDK3, CDK4, CDK5, CDK6, CDK7, -

CDK8, CDK9, fdafif. cRaftho m%&ﬁrelé@@o tﬂéﬁ&olﬁoﬁﬁam&r@aﬁl foE&BMg dEyckises Fak,
fes, FGFF. 1, F FGFR3, FGFR4, FGFR5, Fgr, fit-1, Fps, Frk Fyn Ct;_SKSa

GSK3f |, Hck, mediatedfay proteinkinageRk (PRBR TILEéRvenE%alSm@ twf@ FEPEULIC Bag0
PDGFR, "PIK, P*ég %ﬁqufﬁé@ouﬁ@%dfc%g %ﬂé%herﬂ‘ﬂﬁé eatify @ Case 5@Rs atsbBiatelil €2,

TRK, Yes, tron o |nases as beconme an I nportant
t her apeut i c {wﬁhgbmor[n@D&H]Wh(ahs&l inflommation, pndimeiaholid disesder8 ( PKB) or

Rac- Pl C-bet a and has been identified as a
seri ne/threo%n m&mb?}#éw Proc. Natl. Acad. Sci.

2001, 98, 10@;@32110985 , ProRiM Kihiased repilesenk 2 Gokd famyofpﬂﬁ@ﬂswmupagaaeﬂ&lwe
Duan, Circ. S 2000, 86, 15-23. Three i1soforns of .PKB are currRﬁ ;my

known, PKBa mfnm)gulam roed) Wida Rty oberiluleRBrPCpSARST R INIAETEA Gontfel gyer ¢

~ Acad. Sci-. ke . em, c1809-
D7 o5, o1 dRcigR ek patf s Eilei ikl Hepdasmls, AR obor db1PbIK BADBIL o

factors on tmApC-sgy ovib GIKLi GPEDi GRS, GPKASIPKHSTIIKO NG TERE) GRS, K3y |
St o I et ar bsFIR eI oncFK R R B9, ARG kA) af QRGeS |

proliferati esponse to 1 nsu ese reasons,
modul at i on OFGPKBFGIRIHFGFRUCFE@ERS, iFgr,tthd, FPSEETWM, (HﬂKl’ecu ﬁiﬂﬁ-"@eﬂésﬂng-IR,

of "the. Pbe. sy 1 KDR HEE oA MRS BIEL M) BRI R I PRI AL PRAR L2
pol ypept i de, preg g atred, YAYIC2, #7086, ROEK 1) 184) tis 2y TREOWed, and Zinsoi ighilsition of

t hreoni ne, and an-am no- terni nal Ieckstrl n. honol ogy domai n. The

pl eckstrin mﬁbmgvsmcﬁmﬁ@?mlﬂ@a%@ﬁ@%@é@g% he enzyne to the cell
- menbrane thr@ gﬂ | Nt erget (A5 Moki 28 PREAA RidaRi BSPK B bt PR $8@Y, Snd 1€ gene

activation e PKBS: The role of pleckstrin. hom)l ogy. domain re UI res
phosphor y! atfmily pfodubtedhas ketrigéntified 2t & berine/thigenipe profris kinpssn Tgpta e al., Proc.

phosphati dyl j,nosji t ol 3-Jgi ¢ k I t{hat ates
N eh act i vacll Xf S0P a B b OBD e G Al Felis, P00, T3 2503305

t yr psi nci ci WG&HR@.L p0QO, 8¢, 15633- Tared inoforms oﬁﬂ‘.{&me currently known, PKBa
phosphonosnoij - | ' ece

catal yzes tﬁé@bﬁ @%pﬁ%%#%’f%% bjn% Ospﬁ {'%’cz bgisﬁ)gz 89,
~phosphati dy|928¢®27p|Br3db%cﬁ-éz&1 PR e, 199 2p4, @azwnsm PRORmedpses diomgyi N

* ~b|nds 3- phosph0|n05|t|des which are synthe5|zed b stlnulatlon
by growth f&&ees st Eiﬁ: 356%0’15%1&1’61"@1 M”("glﬂr&i} ,

growth fact dei, e14r f@g’g;plgl oJ defimbb: aﬂ{\%w&ﬂl at
Cel I | Hfichdih 33’? cer §85i0f§b1‘g3gwn?ﬁsngs sgfenc]g]% oor oye

628 630: Dawhfataa«bn,amww\respowggmmn Boubespaearons, pedalatienRf BB t he
pl eckstrin h 0 ot St asma
menbr ane. F&?gﬁ%’ﬁ%‘t‘?‘. va é&be%{ %&%g o&%g’fgggﬁﬁﬂ E‘fahs‘g‘}‘%%@t i%n %e%%ot her
protein | dngesad) PDK1 The fﬁbIeBﬁlBrstfﬁbﬁﬁé)&ﬁthaﬁmmﬁpﬁsa%@rregtﬂaoﬂmﬁe newfler ms 1,
2 and 3, respectively. ‘Qf hird st a@i{l:%atl on (o} t%ﬁzgﬁg} .a_ki nase
t hat phosph@ar Ppgy leEminks ofige pelypopi ApACtAiP loop PAYiRg A of ,
PKB/ AKT- 1 e@ﬁ\gﬁ a&éﬁﬁﬂﬁ%&éﬂﬁiﬂple@ﬁ%ﬁﬁélﬁgﬁg& donsia. aet plcksritasndlesy
a

i dentifi ed to ssociated with plasnma nenbrane and is not due to PKB and
PDK1 ki nase demtinpietyits agchdrags oflthe engyme do themicd mesgpramegbmugh mteraction withs s

the ful 1y ageipatinits SRRTspedtte ¢iiRioRab aRH Toe 1FoPRRBERIBERIMIGES |

i nhi bi ting HbgaikRréquidbosipiphorgiation aq;hos;nmdﬁmmm mmaspesmmﬁw which is

a nmenbrane-associated FYVE fin tase commoply | nac tivated |n many
cancers, i nEpasghatigypRosteiat- 5‘“@%&%@@@ Qﬁwnmétpf%m ’%ﬁfiﬂsso\?m Brglrgyated

1999, 263 605-611; Li, etal., Cancer Res., 1997, 57, 2124-2129. [0006] The
catal ytic domain of PKB is responsible for/ t he phosphoryl ation of serine. -
or threonhae in the target protein. [0007] Once activated, PICEl nediates

several cellular functions including proliferation, cell growh, and
pronotion of survival. Intracoronary, adenovirus-nedi ated akt gene




prtypitrvirofirmnt3ticNh,,, Kirkinase nmutation and overexpression, and
receptor tyrosine kinase overexpression. PKB is also a nediator of normal
cell functions in response to growth factor signaling. Expression of the
AKT gene WA® 2h&imeBoe 0 be anplified in 15% of human ovarPGuU2eFEBTIGNA
cases. Chengﬁceeiprmoﬁ!wlﬁm enRiTicHadRIOF-Ha¢ In moticulay.gosphgnoskw7a8ase,)  AKT

has al so beer]:l gmfﬁt@ﬁgceﬁ%%ﬁ%&rﬁﬁ?%%&% %ﬂ%ﬁ%%&%&lﬁ&%pjﬁ, 8.

Cheng, et at” *Proc 1996, 93, 36
particul ar, Mqﬁate&md\phﬁsphmﬂyhnwdl 3.A53rphcsphatey Aibie plecksiric heoplaey dergainn

50% of und| ffer ) es t.h ted
ith tunor & Seupe eSO, Fhigk SRS Rpitkd oy lydh ERBon 3385 A, O
i88928201PK§%&%§4 ﬁic\ﬁ(%s@la[&fﬂ@{l%d g«ﬁwﬂh&ﬁd{ﬁ{ 28680 nfeﬁrlacgrcb\ﬁilhsfactWPaand\lat ure t
uan, et a cogene awa, e
at, J Neur odusulin-liboerywitp frctoy §iFF-Dg b G‘%? géf? i?\wzﬁolﬁgg\li@{ of PKB
in the incr h f i dosageed. by
the many pro §éC és Esl?)rl%f gﬁ?‘g?‘}@%s},flb?dngéat |eflgp§%\%&$%%r Igﬁ%%gﬂgFOXO famly),

GSK3, Tuber iLipid HaaRg, to g@pmkp;m hpmc@gk doppiptretmptes trrasiocation of gl i n
habd AMP:
 ynthass k; masEE eiyie PHHREAREAIREpERER SPhaRH IR EY 8 arllgepaRE

Acad. Set Ugin3se P\DKI%@Q’&IBOSSI‘&)I?‘EQ%(YT&EOS BirinePKie isofmms é1 2 and 3, Mespestiye001,

411, 355-365; Vi
[0010] The v&%ﬁé@&%@%’é@%ﬂ?ﬁ%ﬁ@“ﬁ’%‘ﬂﬂ%ﬁ&@@ﬁ‘ﬁrﬁéﬁﬁ?ﬁ%ﬁ%n cel |
types. For- examplfine PLEBEnargiesrpey/AKITyY, ah widlant a:lmsghmesemn kinase

i nsul i n-responsive tissues, including brown f at . 0011] Modul at PKB

by smal | noketivity s been idsatifiehiodwassasiatadyeih Plﬁsyfﬁlﬂrfaeleb%%e&m np to

and activate Oﬁn]f‘% 1135 Qgﬁqﬁgkgteggg
Publ i cati onaﬁﬁgﬁDggg@B afggj?% pu lafsﬁﬁ&jlﬁQ%ﬁm 12,1 Fgc [ 0se certain
t hi ophene de*rBzwaCVzms2@03d2?&|2¢@15e2&623n5'h©g@0@5 prq'ihpﬁlth@ﬁ%lywﬁ‘ﬁ#qgtf@mh of

al i ases. rticular, the disclosure addresses conpositions effective as
i nhi bi tors 8 Rho- associ ated coil ed-coil formng protein serine/threonine

ki nase ( ROCKoosEXt I ackttivation oSPRIBan slsgetcat bylinkibitapdh¢ BRI px)osplgiu;asn@en

th Ki GS h AGC
ki nases. |1 segeitap X b A TEN. PRRRASA BEoprResso R ot BARb e o o
(PICA), PDKgqy r&é&ﬁ O irabiiv @Km%,ca&ﬂﬂ; RisBudid ghrodt10 datlcdy. i Bdssdnbema., Bas Joeen
I’O

reported to I nhibit cell

i n PBKf| overexpreSS| nﬂz%%%%
transfornedBwekdﬁsa 1998 26fm 9%16“501?1! gel-af2ncet BaediPrat’ & nM Yang et
, Ca t
ncer g@ﬁ@l Ssuegﬂ‘gept Sﬁﬁ?b%g‘KB {sqg%giﬂﬂﬂe @hBE p H&{Jﬂ&rylhho% oft3efifd)

" no 3,904,7 1975, discloses sub ut ed
nitroim dazaﬂtweomhearhhamgﬂwm oxadl azol es as antibacterial agents and

growt h pro ing co nds, igqﬁdﬁ[,ﬁ' on of PKB.

[00141U. S. n&bb@nt no. %EBBP@ 9%%3;?@%611&@@3@ I scl0ses

certain der p¢Bfctaioes, il giovaﬂ;4aﬁdlﬁmdommamﬁvaleMmﬁammdamwmgmeﬂamd and
ents .are .descri bed as

phar maceuti cal conpositions_ cqntajnin Th
" nuscari ni c @ﬁé?qeﬁﬁ‘ﬂlﬁbmé’@@ﬁl’g’f‘g ’I%lia’fi‘t S‘g‘? Fofigp WHIEJSC a‘%ep?ﬁlsﬁ{'em W54 Watent
" hovever, 1.0t 360 . PRANbRL00E, 30f 238¥82400 0hb hiXipopRtic Resticd of
1, 3, 4- oxa(t |a)d| azol opgrl m di n-5-ones, and rel ated conpqunds, were
[=

_ synt hesi zedPK¥ateportad ta m@;ﬁd%sﬁsgtbmwhOEhoaéateepowaqﬂaf&@f| vatives
of thiazol g};ﬂélr I%S%{%h&aﬂrll%hﬁﬁl qSeté“IEKO Atdd ﬁﬂﬂﬂg@&%ﬁﬁﬂng] fAQsr Wer e

synt hesi ze ng gue§ an teste for anti-fungal act|V|ty
Si ngh et al anuu Dattaler Ghean2903.9PKB s§8Blin 85018 5aplitxded nghe physiolpgical

2amn0134th|a|azole rel at hesi zed
and tested FEHatmR P%Fﬁléeégﬂ%a ? &/ﬁ’z?@o Zf?%g Ta%l&}‘rggf’h%ﬁy"% 1993, 48,
1207-1224. {3omBa88d (C4adl, ¥esl. ngztahI@ﬁma;memmssmmwmoﬁmh (st &d
for antim crobi al act|V|t3/ ‘Pachhani a et al . Inst. I{Pé‘z?t?}‘(éal%a)
1989, 61, 5d-5ElnNBraso89, 196,ARe41Y, @ﬂa&g@gﬁrﬁ‘ﬁ@a’éﬁ‘ﬁhbﬁw 0

1 3,4-thi a((jéﬁzﬁg)%g&, and rel at ed conpounds, have been reported. Shah et at,

. I'ndian 1982, LI X, 678-680. None of the above references
d| scl ose nodedsat i on Manﬁt@atmh@ﬁﬁﬂﬂeﬁmPKBuaglﬁatmﬁfapmas ipboth drery and disease,

1, 3, 4-t hi adj azol e derlv |ve have reporte Pl a : Med
Nauk, SSSR tbem%?ﬂpfa?“& i PR hiR Gt s Chb RN bt

| NVENTI ON [ 0016a]In a fi rst aspect, there is provided a conpound of
Formula | RR2 X(CH2) CY kn R3 ( I ) 2




wherein: Y is -N(R4)R5 or -OR5; X is N(R6); Rl is an aryl or heteroaryl;
R3 is selected fromthe group consisting of -(CR2R8)t(aryl) and
-(CR2R8)t (heteroaryl); R2is -H R4 is -H Cl-C8 al kyl,

- C(0) ( CRRREpuyqORBYR, - ( CR2R8)t (aryl), -(CR2R8)t (heter d{ﬂ'ly’tll $054037374
(CR2R8) t ( ¢y @hm&ﬂyhﬁ;gmmat@ﬁﬁgﬂ alm(ab@mmau@y@ldmyrexmssmd SRAPEDT

|ndependentl sel.ected from

i ndependent P58 1%%?88"??’%?&?‘ Sﬁn g&B % algg&m\eﬁlyi ?m% r}%[rlée%?’ﬁﬁr? PR

ICS . Il; ?Edl et%%at)\frﬂll f’éct&:i‘ sy%"ﬁhﬁhgl Hxlﬁassibngff rﬁﬁehﬁ(’ﬁ@@m@vﬂlfkqﬂd tode yinpliﬂ@ltiarlﬁ%ﬁ yl,
ycl oal kyl, heterocyclyl noieties and heteyqc

are opti onabf BAmEREVARYESSETRRIAT F7ess LFH@F&%?[ 3) %@Nfﬁegia%bg 8%%%; Igg’e%’ e(r:]'? Zd

from am no, f%r?yéfﬁéh%t{@f RRMYo bebY fuR@dBE overd fb@%ﬁ@@?%'ofbmﬁﬁéah@ Backi.

substitute substituents sel ected from Cl- C6 al koxy -6 _al kyl

optional ly @h&m ettalls Bepchamh adasd. Sev.\IT.S.An 4P, 9B308F-38A IUI@TQCGB’I HEF 341 |
T ) R SR o LGB P o
al kynyl , wheiggésting aabPEB mdy Eﬂhsm)atdab\wtmmmor pyEresdivbyess nBeIlacosm)ct@zl hE. @dF 0
ators, Cyan(c',)'afncgz?fl |1895 d.’ES%X%SS nElI&g 18 also a medizgtglyolf ‘normal cell functions. Khwaja,
Nature, 1999, 401, 33-34; Yuan, et al., Oncogene, 2000, 19, 2324-2330, Nmnikawa, etal.,J
Neurosci., 2000, 20, 2875-2886. |
[0009] - Elucidation of the role of PKB in the increase of growth and inhibition of
apoptosis is compﬁcated by the many protéin substrates of PKB, including BAD, Forkhead
(FOXO family), GSK3, Tuberin (TSC2), p27 Kip1, p70S6k, protein kinase C-, forkhead in
thabdomyosarcoma, Raf, cAMP-response element-binding prdtein, glycogen synthase
Kinase-3, mTOR, and the androgen receptor. Lin, e al., Proc. Natl. Acad. Sci. U. S. 4.,
2001, 98, 7200~7205; Blume-Jensen, ef al., Nature 2001, 411, 355-365; Vivanco, et al.,
.Nat. Rev. Cancer, 2002, 2, 489-f501.
[0010] The various PKBs vary in their abundance in different mammalian cell types.
For example, PKBf are especially abundant in highly insulin-responsive tissues, including
_ brownfat.
[0011] Modulation of PKB by small molecules can be achieved by identifying
compounds that bind to and activate or inhibit one or more PKBs. Cao et al. in United
States Publication No. 2004/0122016, published June 24, 2004, disclose certain thiophene
derivatives and thiophene analogs as inhibitors of protein kinases. In particular, the
disclosure addresses compoéitions effective as inhibitors of Rho-associated coiled-coil
forming protein serine/threonine kinase (_ROCK), extracellular signal regulated kinase
(ERK), glycogén synthase kina.ée (GSK), aﬁd members of the AGC sub-family of protein
kinases. Jd at 4. The AGC sub-family of kinases includes protein kinase A (PKA), PDK,
" p70¥L, p70°*-2, and PKB. d.
[0012] Triciribine has been reported to lnhlblt cell growth in PBKS overexpressmg

cells, transformed cells, and was effective at a concentration of 50 nM. Yang et al., Cancer

Res., 2004, 64, 4394-4399.



or a pharmaceutically acceptable salt, hydrate, or stereoisonmer thereof

[ 0016b] I n a second aspect, there is provided a pharnaceutical conposition
conprising a pharmaceutically-acceptable carrier and a conpound as defined
above. [0016elln a third aspect, there is provided a conmpound as defi ned
above for use in the treatnent of cancer. [0016d]In a fourth aspect, there
I's provided the use of a conpound as defined above in the manufacture of a

medi camenpof3)r the thremMeslk, af.SCRMGHI no 0007 734)i issudil SEhaaibee %nidofpasses
novel conpounds useful for treating diseases or_conditions nedjated by
PKB. The dickesrosubsatuiadgnireimtidirplys Suadipaelesiand capditaolss asgatigpetesigbae®npounds

T h abnaP e <o T oo B R a2t s,

such as doab#t es orU.SnPhtantmat.i 5A86.PEH 1i8Juedniebdiasy 140862 edivddiemetertain

conpri Sesde?iv&t?ve Oc'#n q,B?AI-thli:%’ia%le?el me"fl%d\ of c'i%aining them, and pharmaceutical
compositions containing them. The agents are described as muscarinic cholinergic
agonists. Id. at col. 2, ll. 6-7. The ‘053 patent, however, does not disclose modulators of
PKB.
[0015] Derivatives of 1,3,4-oxa(thia)diazolopyrimidin-5-ones, and related
compounds, were synthesized. Yadav et al., Synthesis, 2003, 1, 63-66. Several
derivatives 6f thiazotopyridopyrimidines and thiazolo-thiadiazolopyrimidines were
‘synthesized by Singh and colleagues, and tested for anti-fungal activity. Singh et al.,
Indian J. Chem., 1994, 33B, 350-354. Derivatives of 2-amino-1,3,4-thiadiazole, and
related compounds, have been synthesized and tested for anesthetic activity. Mazzone et
al., Il Farmaco, 1993, 48, 1207-1224. Some derivatives of thiadiazoles were synthesized
and tested for antimicrobial activity. Pachhamia et al., J. Inst. Chemists (India), 1989,
61, 54-56. Moreover, synthesis of acetamide derivatives of 1,3,4-thiadiazoles, and
related compounds, have been reported. Shah et al., J. Indian Chem. Soc.; 1982, LIX,
678-680. None of the above references disclose modulation of PKB.
[0016] Anti-tumor effects of some 1,3,4-thiadiazole derivative(s) have been

reported. Platonova, Akad Med Nauk, SSSR 2, 167, as cited by Shah et al. at 678.
3. SUMMARY OF THE INVENTION

[00164a] In a first aspect, there is provided a compound of Formula [
2
_N R
N N\ [
)I\ X—— (CH?_)EG(I:}—Y
n
S 3
R’ R
(1)
wherein:

Y is -N(RHR’ or -OR;



X
81

or

RI

13 n R (1 ) wherein:
Is an aryl or heteroaryl;

Yis -N(12.4)R5 or -O0R5;

X is N(R®);
R! is an aryl or heteroaryl;
R? is selected from the group consisting of -(CR7R8)t(aryl) and -(CR'R¥)(heteroaryl);
R? is —H; : '
R* is -H, C;-C; alkyl, -C(O)CR'R®)IN(R®),, -(CR'R)(aryD), (CR'R®)(heteroaryl), -
(CR'R®(cycloalkyl), or (CR'R®)(heterocyclyl);
R® and R® are independently selected from -H and C;-Cs alkyl; and
R”and R? are independently selected from —H, Ci-Cs atkyl, and aryl;
whereinnis 1;mis 1;and each tis 1;
wherein each of the above alkyl, aryl, heteroaryl, cycloalkyl, heterocyclyl moieties and
heterocyclic and carbocyclic rings are optiohally and independently substituted by 1-3
substituents selected from
amino,
aryl, heteroaryl, cycloalkyl, or heterocyclyl optionally substituted by 1-5
substituents selected from |
C1-Cs alkoxy,
C-Cs alkyl optionally substituted by halo,
aryl,
halo,
heteroaryl,
C1-Cg hydroxyl, and
~NHS(0)~(C1-Ce alkyl);
C1-Cg alkyl, C4-Cs haloalkyl, C,-Cq hydroxyalkyl, C,-Cs alkoxy, C;-Cs
alkylamino, C»-Cs alkenyl, or Cg-—Cs alkynyl, wherein each of which may be
interrupted by one or more hetero atoms,
cyano,
halo,
hydroxy,
nitro, or

-O-aryl;

4a

Xis O,
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selected fromthe group consisting o 1 t.:1426 al kyl Wi en may be
interrupted by one or nore hetero atons, -(Cele)t(aryl),
-(Clt 7R8)t (heteroaryl), -(CR7R8)t(cycloal kyl), or -(CR7R5t(heterocyclyl),
or RRis -H or R and R3 together with the carbon atomto which they are
attaChedonan&BmﬁﬁEﬂh@m t&ﬁ@mﬁ@h 1@@Y&%ﬁ&mﬁ&mﬁ§ﬁﬁﬁﬁ¥0|'c ring system or
R3 and R6 join to forma C10 heterocyclic ring; is -H Cl1-C3 al kyl,
-C(0) (C €00dpb) N( R, a- econd (asmcé) there @ @r&E7 R51@har1n4c@u@¢a$)qoqrmoylmpn
(CIeR8)t heteroar .o [, - 7 rocyclyl)
of R and e AP eI R IR OB B BB BN O
i ndependgnnﬁqj sel ent it ragpact, thead pedvi€al atdaypoundts Rﬁirﬂddbdsk:&blt umgem her
with the atons to Fhlch they are linked join to forra a 5 to 6-nenbered
heterocygﬁﬁEmV?%@o G844 and R8 together with the nitrogen atomto which
they are ddl@&]ed J OlgNa QurfPhdPed, TekOidp roﬂﬁl@@%ﬁ@ds&@f-’ @rc%w)dxﬁ zi%rdéﬂ%@r oaryl
ring; and R7 ‘and R8 are |ndependently selected from-11, C-C6 al kyl, and
aryl ; whebaienn theingarafaciute efemedicame ferghe fregimient of ganast. eger fromO0 to 2;
and each t is independently an integer fromO to 3; wherein each of the
above al kyl, aryl, heteronyl, cycloal kyl, heterocyclyl noieties and
heterbcyghﬂc]and cﬁhbdﬁyb&h@eh&ﬂgﬁmﬁﬁaoaﬂmbm@amkyuaﬂm1bndanmgdﬁmmky
substitut ed 1-3 substit %,sele ted from am no, gaﬁ% het ero

cycl oal kI CO“SP“’F?@I“??F‘@&%’% i KT US RO SREQINBATS G518 theTAPELET YsE @ nt s

sel ect edgf{dhQBnfpbubd @dk&%ﬁpos@%n%eeéom t1PiréAANakt| of Bdehsd dehid edodXiedal 0,
arYL hal o, heteroaryl, Cl1-C6 hydroxyl, and -NIS(0)2-(C1-C6 al kyl); Cl1-C6

al kyl , cw-ltb@bmrmémw ko). Wsh lay ganssy A Insabolicdiscsic atalasosugh ag tliabetes
alkylan1 ﬂ%%n&§0€|ke”y|' or C2-C6 al kynyl, wherein each of which may be
|nterrupPeg‘ y one or nore hetero atons, cyano, halo, hydroxy, nitro, or
-0-aryl; [0018] One disclosed embodiment comprises a compound of Formula I

. R

N |

N
P Dy
S 3
R R
(1)

wherein:
Y is -N(RYR® or -OR”:
Xis O, S, or N(R®);

R' is an aryl or heteroaryl;

4b



or a pharmaceutically acceptable salt, hydrate, or stereoi somer thereof.
[00191Anot her di scl osed enbodi nent conprises a conpound of Fornula |
wherein"m n, and t are 1. [0020] Anot her di scl osed enbodi nent conprises a
conmpound ofw@emmmamsd wherein X is -N(R6) and Y is -ﬁ%}g&p(ﬂlﬁs 003/037374
[ 0021] Anot hé¥ 8 £ prsseh.iad ﬁfﬁk{ts‘ﬂéﬁ?ﬂ)ﬁi’@é‘é@ BOWSAPTLHIG odf Cros A Rven
wherein X is 1§ 1 etdrp 1S
o) (ar 1 ety ?ﬁ%@é%é%%w At R S
[ 0022] Anot hemﬂ@x(bpﬂmﬂk}éhbnd )t(lmtmmyclsfﬁs a corrpound of Formula I
wherein X is - Yis -N(R4)(R5), R is heteroaryl, R is -H R3is
(Cll?lZS)t("?aF‘y%} 3 -(C117R8) (heteroaryl), and m n, and t are 1, wherein
R4, R5, and RR? aER? t0getBertvily e darbén amamﬁﬂeamwwdmcmlpmwofma@wland
Cl1-C3 al kyl. [0023] Anot her discl osed enbodi nent conprises a conmpound of
Formul a | sbtterecgicfor garpocyclic ring system, _
(9 -3-(3- FI ﬁf{%@f@%ﬁm%ﬁé}@éﬁy&oc&ﬁdwzm 5-y1)[ 1, 3, 41t hi adi azol - 2-
~ yl k propane-
- (9)-3-(3, 4- Bl“id%MMWGWGRZ@)MRW-C@}(CR}M%@M )8, 4] t hi adi azo

(S)2 %1(1 3, gr &&%ﬁﬁéi‘%ﬂp} &@ﬁ%@?@%&@%ﬁ )ﬂ"f“ﬁ%‘é@oﬁ’r éC 1513{1163&3 Cf}?ldgidl azo
| -2-y1[- prgprhadR*JoBitabmes Cs-Cip heterocyclic ring;

N-5(§/% 2161;“1{461!%48%?“ apanseg Oﬁec@[ilfzo%h?f%d)@ FOPA RS SRk W bt Jspdazol

N-((S) - 2- amrpasedadie “ﬁﬁ&@&hﬁeiﬁkﬁﬁﬁxé}mﬁé SroEibyiberbthtesszelio Bny by - 1, 3, 4

- thiadi azol -2-am ne;

N4S) - 2- ami nB* (R tegdthar Sy e yiiirogey atymeo Wblﬁhéh%rw&meﬁmielf%ﬁﬁ)mé 3,4-t

hi adi azol 2- am
N4S) - 2- am nlge@g%ﬁdgetamf hlfo?rohg aIV])Imgopyl) 5-(3-net hyI IH | ndazol 5-y1)-1,

3, 4- t hi adi RZ0ld-FP-asnindeiendently selected from —1, C-Cs alkyl, and aryl;

N 2 T i i HnegtP RS o, P it R o8 AAaLea%%%@indépawn 3,4

(S)-3-(4- N&lﬂ]ﬁf@gerp&myltasN% (3-nmet hyl - 1H i ndazol -5-y1) 41, 3, 4[th| adi azol -2
-yl p propane-1,2-dian he; WD 2006/ 4860PCT/ 037374 L04 2,14:411:
Calleilati OSWhﬁﬁpﬁﬁhfﬂ}flthelﬁq"ﬁ&%% SGYﬁ#‘%%gg‘FtS?SY b oy %8% ne-

1, 2-di am negq lic and carbocyclic rings are o tlonally and independently sa'bstltuted by 1-3
(S) N-[5-( eemcﬁ,f/:lcﬁnll mdgzol 534) P[1 3, 4] thiadi azol -2-y1]-3-0-tolyl-pro

pane-1, 2- d|sgh$t1teentsselectedﬁ’om
(S)-N,[5-(3- I\/Eth}g& 01I—I—|ndP7|\/¥5 YD[l 3,41t hi adi aw - 2 y1] - 3-(3- trlflnororret

hyl - phenyl) - propané- 1, 2-di am ne;
(S)-3-(4-Fluor O-agﬂ,dmjeh)arMB}/c(l&lk[ﬂI drhetetoeyelybeptionally: spbjtituted] byl 1-Aisubrtiiests- 2-

- ylkpropane- selected from

C1-Cs alkoxy,

C1-Cs alkyl optionally substituted by halo,

aryl,

halo,

heteroéryl,

C1-Cs hydroxyl, and

~NHS(0)o~(C1-Ce allyl); : |
(4G allcyl, Cy-Ci haloalkyl, C;-Cs hydroxyalkyl, Ci-Cs alkox:y, C;-Cs-alkylamino,
Cz-Cs alkenyl, or C;-Cs alkynyl, wherein each of which may be interrupted by one

or more hetero atoms,
- ¢yano,

halo,



1, 2-di am ne;

(S)-3-(4-Chl oro-phenyl)-N45-(3-net h34- 1H i ndazol -5-y1) 41, 3, 4] t hi adi azol- 2-

A- propane- 1, 2-di am ne;

(S)-N45- (3- Met hyl- 1Hi ndazol -5-3, 1) 41, 3, 4] t hi adi azol -2-y1]-3-mtol yl - propa

ne-1, 2- di am ne;

NA4S) - 2- am no- 3- ( 3- br omoPhenyl ) Propyl) 5-(3-net hyl - 1H i ndazol -5-y1)-1, 3, 4-t

hi adi azol - 2- a}%

N-((S)-2-am no- 3&?{5 chl orophenyl ) propyl) - 5- (3-net hyl - 1H i nda701-5-y1)-1, 3

4-thi aili azol -nitr@-0anm ne;

N- OS) - 2- am no- 3- (4-i soprondphenyl ) gropyl ) -5-(3-net hyl - 1Hi nda70l-5-y1)-1,3
, 4- t hi adi azoP-@ylani ne;

g”i) t2harBr gﬂénx(a%elftlc%lﬁg&:@ﬁiﬁﬂ@%ﬁ’|h3/@[ra€éer1§ter§01€(§néf&hé}¥df 1H i ndazol -5-y1)-1,

- i adi azol -2-am n
N ((S) - 2-I8Ho- 3- p- Atrk?ﬁﬁbrddwd Ebed gt JOMPEISESH A AR 19T o (i adi az

ol - 2- am Ngherein m, n, andtarel

NAS) - 2- arfggg(}]?’ ( napht {I;h A scgosxé )eDmb%'aXne}nt co(‘n‘?f)rfggst nylzon'}&ouﬁd d}d?&%u'las v1)-1,3

, 4-t hi ad
N-OS) 2- awlaaareln}&s(liémézet[ld:)]('tmﬂ‘{ﬁﬁﬁﬁﬂ 2)3- Apropyl) - 5- ( 3- et hyl - 1Hi ndazol - 5-y1)

-1, 3, 4- nllh i azol losed di t comprises a com ound of Formula 1
N4S) - 2-a nffI 4- ﬁ%nﬁgnoﬁgroeﬁn o me(n Hyi rlljd zol - pl}){ Eg adl azol -2

-am ne; wherein is -N(R is  ~N( )( ) R eteroary]

Ag SS% h2 TK?? e%n(}jlm( ((CRTHSMEPI%&P@WD’|a)1@hﬁﬂyir9dﬁraﬁepy|) 5- (1Hl ncl azol -5-y1)-1
i adi azo

N4S) - 2- aniOP2l 3- (naﬁ’HPH&fF éﬂﬂscéosf‘f‘ )j??b&ﬂi}‘iﬁj“tsm(rﬂ’fe% ﬁd%%‘?"”%dy‘if Farmylay & hi adi a

zol - 2- amiwigsrein X is -N(R%), Y is —N(R YR®), R! is heteroaryl, R* is —H, R’ is

N-((S)-2- ?(gi-'ﬁnqﬁég’ar)glflor %&Qf If*ﬁ)éfl %roeapﬁﬁ )aH& 99}4' QndS[ a(‘blﬁvbﬂégéﬁ Rh'lﬁ' Yl RLard, 4-thia

di azol -
N-((S)- 2 &mandR%achR@rdmhpmdeyhewC}qdrme)ang Giif4allsdazol -5-y1)-1, 3, 4-t hi

adi azol
th losed embodiment com r1ses a compound of Formula |
N ((S) - OB S (At el P i

orophenyl ) Propyl)-5-(1H i ndazol -5-y1)-1, 3, 4-thi
adi azol - 2elegieil fwm

I\TO)2 2- artvsytg :3-Hidbr8Bh &N R 803 meyeRYlind &rol-3 1 - o diachazpkP-y1]- 3, 4- t hi adi az
ani

N4S) - 2- arﬁrﬁlﬁfm%‘ 1 dBPiifophenyf | propy1) - 5- (1H- i ndazol - 5-y1) 4, 3, 4- t hi adi azol -
2-ani ne; (8)-3-(3,4-Difluoro-phenyl)-N-[5- (3-methyl-1H-indazol-5-y1)-[1,3 4]thlad1azol—2 yl}-

N-4S) - 2- 3"%3613%? 22(-§1a1(nt11{' f 1 uor omet hyf | phenyf | propyl)-5- (1Hindazol -5-y1)-1, 3
,4- thia -

NA(S) - 2- 9 EidSS-Q@hletwphelﬁmﬁff‘é[%(%@ﬂhpihéﬁ;}l‘lql%ﬁlo%y@)[lé 4@@12\4@?19}1373“3’”1—# pyrazol o
[3, 4- b]ri;f bhAkN-RaMdinel, 3, 4- t hi adi azol - 2- ami ne;

bk
T;l( f) 33 4(N-(qcﬁhla’2gf{rrglgg1eg? ;L(g}ﬁq?égrgétﬁ%gp @n}rrl?grgpyqu ](%-met MazoiL I5_|-y|1)deaZOI 53,
543- et hyi, 33,]1;hlhd‘idmmmﬁn8/ 0- N4S) - 2- (et hyl ami no) - 3- ( 3-

(5t E Ilu :J(rzz}grz}&t) r%/‘gh é)brgm?%fl&l\}wgﬁ )@ﬁ%ﬁ%t r |r%j uor :}qn?stlhyl ) Phenyl ) Pr oPy

0-1, 3, 4- thhdadildzahin2; am ne;
N () 2 RN i3 TALARIRRS Ao R SRY M (1 QRIS 6 Bhlatnd-4- L i ad

i azol -

N4S) - 2- arﬁ—ﬁﬁmsr(B (trifluoronethyfl phenyfl propyl)-5-(isoquinolin-6-y1)-1,3
, 4- thi adigagl- z%’nﬂ@ht@ 5- dlﬂuorophenyl)f)mﬁyl) -5~(3-methyl-1H-indazol-5-yl)-1,3,4~

NAS) - 2- am nQ- 3- (II’I | uor onet hyf enyl ) propyl) - 5- (i soqui nol i n- 6- yO- 1, 3,

4- t hi aditairdiaze2spmins;

N48) 2- ami®)-3- ilﬁnmt(aqmthbb@p}aéﬂyﬂ)]puwa—ﬁéﬁ(-mmquﬂHahalazeE5 Y343, 4- t hi adi az
ol - thiadiazol-2-amine;
(S)-3-(4-Methoxy-phenyl)-N-[ 5-(3-methyl-1H-indazol-5-yl)-[1,3 ,4]thiadiazol-2-yl}-

propane-1,2-diamine;



am ne;
‘N4S) - 2 am no- 3- (2, 4-di chl orophenyepropyO 5- (i soquinolin-6-y1)-1, 3, 4-thiadi
azol -2-. am ne;

N4S) - 2- am nwo3debrasssor ophenyf | propyl) - 5- (i soqui noI i n- Gtgﬂ:gi 285/43751i adi azo
| -2-am ne; B2 (g]géqmr hemyi} N 54(;;?;; -methyl-1H-indazol-5-y)-[1,3,4] azol-2-yl]-propane-
N4S) - 2 am no- ng? IRuorophenyfI propyO-5- (i soqui nolin-6-yl)4, 3, 4-thi adi
azol - 2- -ami net

N4S) - 2 am no- (§5 W[‘scthM&ﬁﬂDM@&aidtsqwuragA}ﬂﬂad&zyﬂz-yﬂ 330-thlylhirauina,Bldiguani ne

NA( 5) 2- ani nQSBN([J-(ﬁtMcthyluHi@tﬁé%qlrysf}{DpHér@ﬂ’)‘ffﬁlr*’&MYg 3; G IRBREH P 2- y 1
~)-1, 3, 4- thiadiazol szgmﬁ{g

'N4S) - 2- ani noPERAY S EBESRy £ | propyO 5-(3- et hyl - 1H i ndazol - 5-y0- 1, 3, 4-

t hi adi azol - %S‘ﬁ_m(wluoro -phenyl)-N- {5~(3-methyl-1H-indazol-5-y1)-[1,3 4]t1nad1azol -2-yl]-propane-
N-((2S, 39)-2- am Nno-3-(4-(trifluoromet hyfl phenyfl buty0-5-(isoqui noI in-6-3/0
-1, 3, 4- thiadh =am ne; and

N42S, 3S) - 2- ar&qt d:,fong_bﬁéggl O)u DBehbl- Hneniedst§H &, 54ﬁﬂ1bﬂaazm¢t&ﬂﬁl-t}r6pa]1§) 1,
3,4- thiadiaz -am ne NJ][Anot her di scl osed enbodi nent conprises a
phar maceut i cdl3- t;haa:cltﬁept abI e salt, hydrate, or solvate of a conpound of

Formula I. Coz%jgﬁa m }ﬁ]’i‘i gﬁ&?fs DB adiesl -y f]asCﬁEtatyap;lopmﬁalz-s of

For mul a | are sel ect amonium trifl uoroacetate and
~ammoni um chl d@idngige; [ 0025] Anot her d| scl osed enbodi ment conprises a

Carr ] or an” S-(ShatRee o0 eEEAR SR pp O A G A Bzl

conprises a mefjhge for treating a kinase- mediated disorder - in a mammal

conpri sing adm ni stering to the ma f nt
ofma colrrpgund*fﬁss %@mﬁﬂ- (3 hlPﬁ’é‘hﬁng’?oﬁﬁ e ﬁn%%ﬁgl%mt%ﬁz ﬂﬁ%’ :a?dlﬁ ;

Pl CA, PK/ 3, Bk gKHR S&K, LCK., BTK, Tie2, Erk, I\/ISK MK2, MBK,
p38, P70S6, GSK3 or. a CDK conpl ex. 002 J@E\}ﬁter di cI o EE_
enbodi ment eﬂb—(ﬁﬁ)&%@wm Fﬁmp@pﬂp BAHS-SrAap | nase

activity--i. .1h pagssess significant activity against one specific
| ci nase whi | gm%%gzs?gm nges’l ess or mninmal activi té 2 ai nst. a_different
4

ki nase. [ 0028} #8p2-amincei3-£2; tihiprephoed)pmem)-T Grpe tpdagek-ty)-48ror mal
cell growth bygcg m;gr st.ering a therapeutrcally effectrve anount of a
conpound as ek eid™ idFein to a subject in need thereof. The abnornal

cell growth @,a@gp@.aguﬂ@egapgmygfr@pmtﬁ-@r ~marhyial H gmianel- Gy ﬂllirﬁla@@lr% pEifear |

t he abnormal cell growth can ar Ci , _

| eukeni'a. |'nNoW®)- A @F‘k"t‘% ipmyﬂ% ‘Pﬁtgyf%dﬂ%ﬁ@gl?%ér%{m 5 a
cancer, incl ,‘ida&d}Qe- but not I|mted to, lung cancer bone cancer,

pancreatl c cancer, skin cancer, .cancer of t head o Be{f 1C§’ ﬁg(éo S or
i ntraocul ar M%m&ﬁ—@?@ﬁdb preher-3-YpaPR &%W@E’ry ~Lifgpgazpl-xiid sy
cancer of th .5_ hr'n%” st omach cancer col on cancer, breast cancer,

ut eri ne canc t

nona of the fallopian tubes, carcinoma of the _
~ endonetrium NC‘{QS)CQ m—aarmmemplmuyl)wopﬂhﬁdwen@zeﬁﬂHel 3bdiipfiazob 2P ma
of the vulva d Kin r;]mg . Cinfki
~small int estN - ‘%’6’8% @F&F %gﬁ@ﬁﬁl eﬁipréé@ gﬂggnceré1 ¥ 91?22% hyr oa?gIa
gl and, cances_ aﬁﬁné he parat hyroid gl and, cancer of the adr.enal gl and,

sarcoma of soft tissue, cahcer of ur et Simin

prost at e canUe(fS)—?cﬁﬁ@ﬁtﬁnéP hthalen-& ybéiﬂ?@ﬁn% {15—1?19 Xﬁ’gﬁyt?’f’pﬂlongg MSicer
of the bl addﬁ*’q}sg _30@_1g&§0153)h§ﬂ@ﬁ RopH - si(ﬁrﬁumcraealai-ygqu 4-gaddizob2ra,
carcinoma of 't | 'vi neop asm; of the central nervous system

(CNS), pri namé;NS I ynphona Spl nal axis tunors, brain stemglioma,
pituttary ade or atr 107882012 -
cancers. Thel' R&%ﬁ?’gcé 31103%}13’@%50??@% ﬁ%gﬁo?tfgs faﬁ g%ﬁ?félnt havi ng -

cancer wherejgysthe cancer is selected fromthe group consisti ng of smal |

cell lung carci nona, non-small| ce]l Iun r er,

ki dney canceV-(SHarrenineBi@4cdpderrbsry B, Wé% @Hﬁaﬁ%ﬁaﬁ’ggg& I?del‘razgolt?%c ancer
‘col on cancer Irver cancer, lung cancer, sarcomm, stomach cancer
choIangrocaF%? G, nesothelrona or prostate cancer. In_ano

enbodi nent  gf-(SaRckmine-Bed.m shipatybpreny)-Gell F-gdaat-f-is LA 46%?’13%?1—2“31“1“
proliferative disease, including, but not limted to, psoriasis, benign
prostatic hypertrophy or restenosis. 70029] Anot her discl osed enbodi nent
conprises a nethod of adm nistering a therapeutically effective anount of
a Formula | conpound to a mammal for treating di sease states or conditions
sel ected from di abetes, inflammtion, and netabolic disorders.

[ 0030] Anot her di scl osed enbodi ment enconpasses a nethod for treating or



preventing cancer in a patient in need thereof, conprising adm nistering
to the patient a therapeutically or prophylactically effective anmount of a
Formula | conmpound and at | east one additional therapeutic agent. 4.

DETAI LED DESCRI PTI ON OF THE | NVENTI ON 4. 1 DEFI NI TI ONS [ 0032] Where the
followwng terns are used in this specification, they are used as defined
bel ow. [0033] The terns "conprising"” and "including" are used herein in

their op n- .. mi,ti se 1k AS het gi i ot i se
speci fi e?{;'((tsﬁ"g‘atngp?ﬁj "'(IéLT ?/TQ&%@%%%Q@ ggﬁ?ﬁ‘?e Olsﬁ/ gilg %ﬂ{g?’:ﬁi&? gﬁa friéf:lylnched
non- cycl iy dravdne-BdA-(wiflnormmethd iabenyl prory 2ok Wt dardmsy! 'E?’e“f‘er ably 1-10
car bon atipmBiagsld-amime; preferably 1-4 carbon atons. Representative
saturate [ ghain; [ ~ et hyd. : T pyl,

“n- but y f*\’-f@%in ﬁ?? SL31 Rl R o L et I LR ey
whil e satilpwidropiahéAahiodiakgrsaninél ude -i sopropyl. -sec-butyl, -isobutyl,
- t er t - butAH(S)-3H@ ahmdpienyl 22 rietethyldmihyprop3h)- ¥t ihythiplat Afindazolrfeyin | 3gent yI |
3-met hyl penhybel. _élgﬁ\l%h?llhpentyl , 2-net hyl hleﬁyl ' 3- net gyl heﬁy: , I

4- et hyl hexyl, 5- net. exyl., - di et .but 2, 3-di net hyl pentyl, 2, 4-
di met hy| peryppthybl A %f%él)ﬁ%ﬁ§ﬁ?%§‘gﬁ‘y%@ﬁ%ﬁ%exyl, 2, 5-di met hyl hexyl ,
2, 2- di nmetrifidopendtiyyl)ph2ndipstopret- hy l4kbiediazol32-gmiient heyl pent yl ,

3, 3-di netfiylzh A TN (K sh{gxto)-328iloRsdiy1)phdn By,

2- et hyl hefhg;l y ﬁ?&%{ieo"[] ﬁﬁlﬁgx@@%et ﬂyl he0>2yI2(, 2- et h)}l* )5) etﬁ{/plb%ﬂgf?tegI%‘r

2- met hyl -tg-a T%@H 1, 2-nethyl-4-ethyl pentyl, 2-nethyl-2- ethyl hexyl,

2- et hyl -M{(@ﬁﬁwnhewr(ﬂ—rmeth@wmnywp@mwfmgwmhv—érsd)-bﬁﬁythﬁéﬁwr - 3,3~

di et hyl heyyhs: 2, 2-di et hyl hexyl, 3, 3-di et hyl hexyl and the Iike. An alkyl

group can_be. unsubst,i or i {9 sedy hergin, unless
ot her wi s '@5&"2.’%‘8%{, '(%’Kéﬁfué)?orﬁﬁgllqi}ehﬁwsp?%é%g%g%lﬁﬁggtseﬁgétl’g’d@st rai ght
chai n or thiediaededamiva: cycl i ¢ hydr ocarbon having from2 to 20 carbon atons
and at | eagls)onenis@BRaNriRORIRet ey Roos)])-P(ed@indinys-gk 1 Sldenyl has 2 to
10 car boq abongy _nrgingpst preferably 2 to 4 carbon atons. Exenpl ary

strai ght Elﬁal n a %eny1 s include WO 2?06/,04486 P%T/. uigoog/ 372]74

- but - 3- enl¥€@ed-aminerd: (G anethererpeaDyropy Dintisaarmetiadgy Dales. e \3'8'&‘10 -2-

met hyl - obwting2- ene, -1-nmet hyl - hex-4-ene, and -4-ethyl-oct-1 -ene. An
~al kenyl g QR AC Q_SUbgLi L ' ~PRP3aliAsdidsqac-her ei n,
and unl egg?@?%ga?[\g\nngs)g @%e(g%llwghﬁg?@grdygrﬁLrﬁgﬁ%(%qwlﬁgﬁ }[rrga’n’s an al kyl group in
whi ch oné™8f¢nore car bon-carbon single bonds is replaced with an

equi val ent-((SiHtkaainoB-(dahboophenyymnpili-flsequiioelths6-ybrl . ad-yirdiszol2 gapngiust
conpri se pakcheasting W93 %5ed; roRP0-5C@sdqoBMBSA)- 1, 8l ABlagikzol -2-

unsubst i tfﬁg(gglg dgg%ﬁaﬁgggoﬁ%@g%@gﬁl e@dsbqot her W??é specified, the tem.
"hal oal ky#™"freans an al kyl group in which one or nore hydrogens has been

r epl aced MY(Sx2kmiogsmdelypropXDralisepinddingnyl)d. 3xt-thiadszoh&-améks or i ne, _
brom ne, aksh-0%nfifo-8L@ Wil BRI pheRd)trene)-f (1, Baksssyritihesi ke 4speci fi ed,
t he termﬂ.hé.drcaéy%}]kéj " means an al kyl group in which one.or nore
hydrogenst R YPeeH"P&pl aced with a h dr oxyl group. [0039Mhe term "al koxy"
means a SYG¢LamineS- ﬂi‘k@oﬁl@?hﬂwbpmgylgﬁ@’rmet['gd%]nﬁh@l“é@fl B4t kyl sul f onyl ™
nmeans a Shiagekdir e of the formula -S(0)2-al kyl. [0041] The terns

"al kyl arg’ ne. and "di al kyl am no" nean a structure of the fornmula -Nalkyl
and - NH(dl ]If’al kyl, respectively, wherei tnﬂe G%J kyl. i.s (g}eﬁlgi ed as above.
[ 0042] TheV{ Sﬁﬁﬁﬁfﬂa&n@»}t(4;(ﬁstl®ffénfe5hylmheﬁﬂ5lbi S UsAduip T R-oid e term
means a ripdid@adl-2iminBearddype "R L-C(0)--" wherein "R' is an al kyl radical
as defin " m=q S B qghiy ( leg of such

al kartoyﬁ\gig(g_gg\c?zlzgﬁﬁﬂ%h%g& g?:ugtr%@h@}?f? Iﬁﬂgdr}%}g%gj?ﬁl ?ﬁdﬁi(&lr@églggé%t yl,

pr opi onylthiagigegtamings| ery| . 4-nmet hyl val eryl, and the |ike. The terns

"al kanoyl[asd4)o, " anvhotlar kiepedrpbodioant chibpraek arpbypimasadically ardeaiablel |

salt, hydrate, or solvate of a compound of Formula I. Tn one embodiment, the

pharmaceutically acceptable salts of Formula T compounds are selected from ammonium

trifluoroacetate and ammonium chloride.
8



respectively. [0043] The term "al koxy carbonyl am no" neans a structure of
the formula - NII1C(0)0-al kyl. [0044] The term "alkyl sul fonyl am no" neans a
structure of the general formula - NHS(0)2-al kyl. [0045] As used herein,

unl ess otherw se specified the term"aryl" means a carbocyclic ring or
ring systemcontaining from5 to 14 ring atons wherein at |east one ring
is aromatic. The ring atons of a carbocyclic aryl group are all_ carbon
atons. APG25] gr oupénpthel didedosadnembodiment comprisescy PhireageuigplscURPOBIOR as

{Jﬁgzlol L UsE n%l]?ée ?gﬁé&ﬁﬂab&m@ﬂgﬂ&dc@&mﬁb‘%ﬁl’n@ﬁarﬁi Eﬁ%%&ém@bfmﬁﬁragr:ap ht h)é: . gnd
e Rl ot s bt el s ifent SR et o' REigd. s Rirks

fl uor enyrhe,dlaterddezhgdrderanul &nyiarnnpﬂhenanpﬂnsl@rydldfmlndterﬁaghttmyﬂhe mrrama,ll agr oup
can be unsyshd tll Ve SRRt bF HicBilp 0uﬂ&f@9§ﬁ%ﬂ8ﬁwmlk@%74

149901" Th 4 ,
but ot ‘%rsems la@ri@y?ﬂﬂgﬁﬁé R PEESERL 68 S Ry, ghey i o e
Exenpl atWKhevBK ppit8o RECSH:, ROCKD, GH.3 amaCBK. couphket er oaryl group can be
unsubst 'égﬁﬁtﬁd or Wbk Hfé&l%&:d érg%ﬂlgﬁ’teenkgﬁlﬁhssgsy F&ﬁﬁi]é‘ylcomﬁ'&m A&

unsat ur ?r Ssat urated, droc rbon t ]19 one ri n@

from 3 P8verFlsiNe ks iVl she: T V@P%ﬁeﬁﬁbff]? F%aﬁt“fl aﬁﬁmﬁ RY PN atom;
The ri ngmabawhileywsbassihfk ydss gr mirpmal @tinoy agaimstradifferend koped. oal kyl group can
be unsu ﬁff g ut edl A oﬁelbﬁrsabggdegnbcld@%ﬁ]a;%ﬁs@g rreadagta%r@&ya@lcm oréR@Ns a

cycl oal east one but car 0

n Q. IS
subst it @r@émwst%rlw BPEREBIFR! ER@?FBW%{FVO%P@ ﬁ&%@?ﬂg“daﬁ% lrxﬁqose Reinfos,
[ 0049] As deer ibededafeedofi, Tionpimonns! ofll ghevthmaentd erbemzy grpwtkonalal y be

substi t yf éﬁ{t gl:bv?rﬂ eif Eaﬂﬁgﬁl% %?&P bgl%tr{;r/éi g:g%l tsglzro chﬁn "Bé a@afidnhd! §z§r5&{1§ d

generally or as exe r classes ss-es, and
speci es Yiﬁp}t"H@ Phipekimign In P’Ele G pedipgnt of ﬁz‘ﬂ%eﬁ‘etaﬁﬁ?mtaﬂrégﬂsﬁr)&%b
"opt i onaldayces,ubsitiinpt @A ot Himitsé do |lmtgeasemhanga&b¢ayrcm pinctdasc phrcars ekin

“substi tuged o gﬁcday 5% Hﬂ?ehﬁéatd Lgrerg;pk cu@anggtﬁe&ai‘_ntra&th‘fartrﬁéﬁeﬁ}on% l?@etran léﬁﬁ'z%r 1

whet her "precede or not ers
repl acer‘?ﬁ?ﬂano‘fanfsﬁ}dfe@@éﬁa@céﬂr ‘@&F% 9frihgy a’éar VEROB FLOMRGH eAnGRTy F|° P’héa‘ﬂc&& cal of
a speci okt saest i Gibemt candrt esscabmer i sie ifalthiptat ades,acarcpbmand the

SubSt LS JEGHPATNONENE R RUISTLHE, B¢ e 3ghne ARk A EvRGRI L On of

t he gro&f Ition 1n g en structure may be
substi t @aklwsaﬁlsmsﬁ,ecaf%mfdh%e@amzt%@Pﬁf %fé‘r%@%l lnrffsamséa%fﬁéef fheed

 group, feh@ocsm@s;pstetmrejahcmy tikethgioidgland, hencea o8 therpaeitiifreideikindatanesresty
positi Ohe S8 na1 gﬁl{% 0050, c;rbssore {#‘EQ} éan@é}vrérh%f\g&h b%&e& afrrrgee ﬁ]&ﬁ@” are

pr ef erab resul tron
f easi bl @rﬁtﬁﬁﬁp(@@m@é CEF@GSO:_II’TH@RQ deukemp BympReeitis Jtyﬁlpb?‘éiﬁferc‘ﬁm%ir s Hiep, aI o)

known a0, c:lrQQE bimkkﬁé{/ﬂm tur@ad iregl ceRf@rsndn®, carcinoma bl ther exanti ng a
di sease rsor

condr tion from n mHSl a y be
pr edi spgg SH Pe()p?aﬁgls se‘f:a%‘f’é1 tm%]lr Lovder Stg&d%l\gg)cgrﬁﬁg?{a%ﬁg ho?#]a E%HB
been di agﬁqursabrahlaviﬂ’nglioma pituitary @gignpnagn Ry blcpmhglatlmOHP%eerars@mdr sor der
or condigid fRegoingCeanc@t! EHel MBthbd SisdR¥e] SRIRBInprigdtreating a fatibht)havilgi evi ng

the diseas eg g&gsor q%h 8?180%:1‘ ggr‘? ectecg ﬁ}om fe roug)u %01’13%1‘.1{:14? %rfesgéaﬂo elf)ﬁ :%26

di sease " or o re of
carcinoma, non-small cell lung carcinoma, esophageal cancer kidney cancer, pancrcatlc

- cancer, melanoma, bladder cancer, breast cancer, colon cancer, liver cancer, lung cancer,
sarcoma, stomach cancer, cholangiocarcinoma, mesothelioma, or prostate cancer. In
another embodiment of said method, said abnormal cell growth is a benign proliferative
disease, including, but not limited to, psoriasis, benign prostatic hypertrophy or

restenosis.



100521The term "preventing" refers to the ability of a conpound or
conposition of the invention to prevent a disease identified herein in
manmal s di agnosed as having the di sease or who are at risk of devel opi ng
such di sease. The term al so enconpasses WD 2006/ 044860FI CT/ US2005/ 037374
Fpnvpi nks proesstonfithe disease in manmal s who are already suffering from
or have synptons of such disease. [0053] The term"manmal" refers to

hon- human[ @Amal S 0 not nacf'sios[ecp %él%&%ﬁﬂ?%gmpﬁgeglanmeﬁlgg otfecfdnmlgt@ﬁ hent

" subj ect ns an cken,” tur key,
quai | ca;berau@@caumﬁ@twp alﬁnouﬁfaB%?tFor@HIanEﬁmﬁP({:}mdéPc? )na&maé i N

i ncl udi NQdiGdaldTRAS BRCohtiginageRicctednitoml diahes, ninfiamirmrion,n abhenétatgaicment or
preventi (ﬂso(?% 8 cancer, the term"patient” or "subject"” preferably neans a
nonkey or uman, most preferably human. In a specific_.enbodi msnt t he
pati ent dP03Qbj ect Another fdiseiassd Woglr’é%ceé‘tmm?a@% §) pethpde forEealipg oty

"t her apeyirewatihy cafcbentd yaicatrinumied thapéely sonpisang simonistering tcathE@amta |
conmpound f, &Qﬁc&l&y&%b iacﬂEal rPEESE dRMERH 2 co%&ﬂohh&h&ﬂﬁdlﬁg)tomo%ﬁhﬂe a

benefit in't r ventl on of .a con ion or di sease such as

cancer, tlgndeupip “?ﬂ‘e‘t‘ﬁ‘iar W‘"zcé FORENG SUEET 8F 5"t h the condition or
di sease, [0031]0 cur eArathea nbdl aed tegtiodignait swagrapasses ca ugashadh &7 elafating rpr

Fart i cul gfrevﬁtlﬁg'gﬁrﬁsgﬁhﬁtd ﬁzﬁle‘nﬁ’ meriéceﬁ%éré’(ﬁr {¥inglERigSis@Fn A FPMB atiét fal Ci ent
0 provi

eutl
amount oftﬁearaﬁ P6‘Fp%[y%§“farlk'eeﬁeftb‘ﬁ AGRRT PTG dl?ﬂnf)l}l ga]ﬁ er %%’P dgeﬁl\goatrtr%gsses a
non-t oxi oonaraddmx)nalhfaﬁrapenmmg overal | therapy, reduces or avoids synptomns
or causesppTAfi. EHPESCRIPEIORUETHITENVARTRORUt i ¢ ef fi cacy of or synergies
W th anot gr bﬂfﬁﬁg@@@ agent [0056] As used herein, a "prophylactically
effective to an anmount of a corrpound of the invention or
ot her actlP0FIli ngr edVhere teufollpwingrfernsoare asesd i this speseicahien, dhay Bh verd a8
condi ti oryeBihedbge@se such as cancer, or recurrence or netastasis of
cancer. phyl acti cal | y. RY
suffici eﬁtoaéﬁ revgfn |W%l§ﬂﬂp§%na§a§agﬁ dlﬁ?e%%?f?ggéeﬁg?{ﬁsggga of t he
di sease. Hﬁfiehftﬂéllﬂﬁﬁ?ﬂséferabl y enconpasses a nontoxic anmount that inproves
overal | poopyl axi Apescdnhsaeiaeanlkebe ofieopby Isperified, dief tearmciallofl” measyrer gi es
Wi th N0t Qe ARGk Gr BrarkRE ARCUICHE 1988BIrbor ARRA Mo US@bONGERIN. i n

conbi nat i o nore n one hyl acti ¢ and/ or

t her apeut&}t‘ém%tgé’Fth%raE]iyrrdr]t rfé‘ﬂi‘i’é‘l PIBRs saé’ﬂué”rﬁsf AlF ra%%h - g&?‘fﬁ% n'aﬁmf)e

sel ect ed Ruptesaniniivi steated siraigisihhinaligdy imelude fraethylhethylr-egpaul.i-vduelf ect s
are addit 'n\ﬁ?:n SRHIL I§FI v, [199&?]]% A§-n Gindes- ﬁéd’jzl tvigiel @tuFited branched

har mace acce r al
pﬁar macelf 3@%{?‘1%“&@8?1‘[%8& Seﬁi’ﬁ ’oﬁo(?ugg geg @ Sl Ig%peg& ? mggll}{é) }%]nli‘]organl c
and or gannchpbiigh ahuethalpestyl,| f3-mitylpeniyll a{i-nne@mlrp%mhd Zrgethylbersd, 3-he
desired F}H@th @%uu-ﬁﬁmyme@;p SphahyiBesal 1,3 Macthabiy e DA dithelly 1yl D4t abl e

met hod ava L!)eaéyﬂsugﬁ e 31%6%1exai‘1?'d‘?metkgﬁé}{3(@”5 SOJImHt’&?lhe{( e base with

an |norga hl or' ¢ acl Ul furic
acid, ni tmmcthahqeﬂtyl ph%@ﬁh@?ﬁhb’fihﬁﬂld ardinheylpaesl, of, W‘m?théfﬂwéﬂgarﬁ%‘ acid,
such as dﬁ@e@@ﬁ)@kﬁ%&@@ﬁﬁﬂwsaemwp@&}ﬁmmmm Ba@thyihébm,l pethylhexyd, 2-

succi Ms . n aci d,
o;al : C acrp%fh}ql % %X&%myac dm%thgﬁg ?‘W]f%&aﬁ m&%?‘aﬁg}é@? ?}l &‘ﬁs’m h :'B.S
gl ucur onleéh)éhﬁxd' ;0r2- g@ﬂﬁ’éﬁtﬂﬂﬁ/ﬂﬁle@%m%meﬁﬁl é‘reﬁwgieﬁﬁﬂdr Xy 15@;}/&)%%0 i
citric adigth@hetyas 2ardighgdaedl, aB-disthylbeatiadd tbaidike.asAmslbal gromp awh cbeor

gl utamc &%h%tmﬂ@d ﬁrsﬁﬂﬁ-ﬁﬁ jgacid, such as benzoic acid or ci nnam' c acid, a
sul foni c acl

-t ol uenesul foni ¢ aci c%_ %r et hangﬁk nic acid, or
the Iike.[0935]t he Fdkbied hﬁf%dﬁifiiﬁﬁﬂ]egwléﬁ spreflipds thderges? "mgard an
phar maceuinissiatated steaigipt @bine os akanchaly nbe-cpiliepamdestatbn dreyingufromb? ok hod,
for examl,f,n! art&% Rk 106 5&%afﬁoﬁ9caﬁﬁn(110\ﬁbltem0§d‘ Pr@ﬁf%nmﬁalﬁény@hﬂaaﬁtoc base

T o i Pt ghe R L, 6 S B T e

exanpl es afensglsiitcddee sal ts incl ude organic salts derived from anino aci ds,
such as gl ycine and ar& nine, amoni a,jgopri mary, secondary, and tertiary
am nes, and cyclic am nes, such as piperidine, norpholine and piperazine,
and inorganic salts derived fromsodium calcium potassium magnesi um
manganese, iron, copper, zinc, alumnumand |ithium [0059] The term
"prodrug” is intended to nean any chemcal entity that after
admnistration is converted to a different therapeutically effective

chem cal entity. [0060] The conpounds of this invention may contain one or
nore asymetric centers and thus occur as racenates and racem c m xtures,
scal em ¢ m xtures, single enantioners, individual diastereoners and




- [0061] As used herein and -unless otherwi se indicated, the term"optically
pure" or "stereonerically pure" neans a conposition that conprises one
~stereoi soner of a conpound and is substantially free of other ,
st er eoi sonewe 2008438 conpound. For exa_r%lle' a_st.ere_oms|1_)'r:u.“ﬂﬂlsiwﬂ?b BE
conpound havibH:-0fe. REF-FEPS,ARRE R AP EEERREHSFRRTATRY 45788 oF T Re”
opposite en aﬁ%{hgrﬂgﬁut—@:en%ﬂ‘i EGARNR-ené) dhil PA-6@l1-Sdi-@FedeMBhiatkeny] | gyouputar be
conmpound conpri Ses greater than about 80% by wei ght of one stereoisoner of
t he conpoundsusituied os msubstitetebut 20% by wei ght of ot her stereoi someis. of

t he conpound e prefer ar {Etﬁghggg 0% HR Yeried Othctftem
st er eoi sorrermgg&{ he coinspu(‘)g%?%&g%’dﬁlatggss% an ab%ﬁ%m?%% by‘3 wei gl tyof t he :
ot her st er eckikNEsw i fwhidiene onmotengrboescerbonsinglefordsds aiplapedivih te pAETAFRE

about 95% by wei ght of one stereoi spnier .of the co .

abont. 506 by mEvbReTGrbEBTTHERE Coappdnaivey LSy B SRPraNR G Ro LR
preferably g;[ L 6ha LR Rbaubte®@dhmbybsnieitght of one stereoi'somer of the
conmpound an e

ss than about 3% by wei ght, of the oqther stergojsonmers of
t he conmpound[0087J062] THe %%%@M@YW O@Wi‘W@ﬁgi’%ﬁ‘eﬁW ﬁ%?fﬁaﬁ‘iyl Pfgs an
phenonenon of,. t.aut } | gael.2uPasslovafapincta al |
possi bl e tau%?ugﬁwon%}#greﬁga@ggﬁnﬂggrst_gg%at hg? For%il al is
i ntended to HaAdes s is afipotiae) thloend, brdngnenop foditedtadepi ct ed WO

2006/ 044860PCT/ US2005/,037374 conpoupdand’ gre .Rot el to
a specific d@fund f SSHF ?{J’ér%?aﬁgoﬁﬁm%e?s&%flgg%ﬁ g&me%gsﬂy%&%@%%
TREATMENT  ANR FRFE YENP i ohhich obt SEAGE hSdib & HkhicA Teiadsy wRKE haGmixy] Fyup. :
[0063] The present i nvention provides nethods f treating. or. preventing
PKB- nedi at é@ﬂiﬂ]sease@?ﬁ'@s?@%@%éé‘ﬁﬁt@og. .fﬁmﬁgﬂsgg"aﬁ%fbM] The
magni t ude of g4 @Rr OPNY KRSt “Rlicy ISR PEHbAS 2408@wRlf treffofiaM &5(0)sakylound of

the inventi n,4_‘ﬁr a pharmaceutical |y acceptable salt, solvate, hy%jrat , or
st er eoi soner[084ir eof : Thaterhe “alkdaning} awhidigiiodamping amswht stictyss elBRfae s a

the nat ure annelal A N GEAOTIRRE A ot G s R e, o ve

i ngredi ent ifgo4mjni ni sThe een “dhanayd’s glpnaorinicombimatiorewith enathe tegms means a

- frequency, wl | also vary- r di t 0..4.he _ab 4 : e
treat ed, th@%@%?@‘ﬁ@?%ﬁf&ﬁ@?’}ﬁ@%&& nsé o E@C?ﬁagid\?l %ia%%a%n:aent.

- Sui tabl e doshpg 4@k BRPSHyTAMIdAE Exeaflds\of sedheditandyllryditdiomeludkadelsdd i n t he
art with due consideration of such, f _ailggors., %ﬁOGE]é_:I'h ni #’ud?e] Qf- 8
_prophyl act i drifinorpaseivh padroxracaiyl eraptonyl. pybiYs R d?r%ﬁﬂﬁ ek 2R LG ent i on

~or a phar macgut i cakd ik RELERIEPLR GMaheylsB) Viakae -NHdlkaid] anf -Galkaenils oner

t hereof in the acute or chronic treatnent” or prevention of a cancer or

- condi tion wiredpestively. Wi t h t he nature and aggressi veness of the condition,

" and ‘the rout whi.ch, t ' ' j: ' T 2ormihie--dose,

and i n soms ML "¢ he e P R R B o e

condi tion t (yHE@0elityed, the. age, body weight, and response of the

. individual patient, i tabl g Si regi nens._ca eag _by

t hose ski || &4#h t he t%tﬂgaﬂ%%gglrﬁﬂgr%&e?nosﬁ%o %ecﬁq*éa%?%r%is.ﬁ lEgone
enbodi nent , jadm ni st ered depends upon the specific conpound to be
‘used,  and the weight” and condition of the patient, In g‘enia,ral t he dose
per day is [0M4Fhe r andyeusef heregpiwlpw pthawiss £r¢ ‘%(}be s R T RY
about 1 to 25 : I I i sko 19 rRP Abmsaw KK 8 ledsObne ring
t r eat ment oFmRﬁ%g%%i-rﬁl&%Z&caﬁcer, a ot%lsg% nrggto' about 15. E)er dagy'i'é
adni ni st er egh dromatieo (The tng atomsfod a catipeycdic ard geovg e albasham aipns, A%D' o 12

g ber day, ol o Lel eLabl i Om. A0, 10 {0r B0, 00 08 clflorchOGREsebOd ren

t he conpoun mnistered Trom40 ng to S gy per
day in about saneieehykiftabpldiyizai ardike. Pasferablidihbianh gtdup,is & enowyciherenord
daily dose ran can be adp'njstered in cycles as.single a enﬁﬁlor ig '
conbi nat i onbisyalis izehBepressaiative D erogpRiRrude Pheﬁé’hé"_léﬁﬁﬁ‘aﬁggﬁ » WP dai |y
dose is adm nis } g i dup Ghbdadibeasesor | n
rel at ed enb@'?ﬂéﬁgggpﬁgh%%co n§§§§§§??§ %gggﬂ%gﬁﬁbe WO

2006/ 044860&G3H182.005/ 037374 Ladm ni sKrcd"opre_ti naexer _week,two .ti nes per .
week, three tinmes per week, four tinmes per week or five tinmes per week.

[ 0066] The conpounds of the invention can be adm nistered to provide
system c distribution of the conpound within the patient. I'n a related
enbodi nent, the conpounds of the invemtion are adninistered to produce a
system c effect in the body. [0067]1n another enbodi nent, the conpounds of
‘the invention are adm nistered directly to the site affected by the
condition, as, for exanple, an accessible skin or esophageal cancer.
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dosage forns of (i irlievihg tre disepses disbyden|os condginpy 1-&cCapHBE HEIGTHPRO the -
phar maceuti cal l'y acceptahl e excjpients, Steril e.forns are . al so
cont enpl at edlisefsgoHspres. 45 Oélcf”éqclh i% 872 o\ fcngﬁfgﬁ%ﬁg@%aceuti cal
conposi tion ﬁd’ﬁﬁ Mpas Sk (Bin ¥ hteSerMBOEfER B the Abilitydes canpoumidraompesiproohd
of the inver‘tl on, or a pharnaceutically_ acceptable aqll't’ hdidr%te Oy o

st er eoi sonerthdivemtod {o paeHgnhe diS@%@ﬂdegﬁée‘éaﬁW%W’%e 13%’8&‘%/ T qYBREC
Exanpl es of .additiopal t ' ' , e bls@ERof@hsskd M ted to,
those |i st ed5555e% ?1Hgggﬁglgﬁﬁ%%gﬁgﬁl%[%g%%%ﬁs%iu%%rrposi tion, ﬁghape, and
type of dosage fornms of the invention will typically vary dependi ng on
their use. For exanple, a dosage formused in the acute treatnent of a
-di sease or a rel ated disease nay contatn | arger anounts of one or nore of
the active ingredients it conprises than a dosage formused in_ the
chronic treatnent of the sanme disease. Similarly, a parenteral dosage form
may contain snaller anounts of one or nore of the active ingredients it
conprises than an oral dosage formused to treat the sanme di sease or



[0076] Li ke the anpunts and types of excipients, the anmounts and specific
types of active ingredients in a dosage formnay differ depending on
factors such as, but not limted to, the.route by which it is to be .
dm ni ster edmmop/emsﬂ)nts However, typical dosage forns BETAREOIBIEMti on
conpri se Fo_ gutihe Gothepproges: s;@n,@ﬁbedqqmgﬁmwmﬁﬁw Oﬁ.pfaagrﬁ:ﬁ egagp‘gmor
accept abl e sg %%d‘r atg dlse%@ eoi soners thereof conmprise 0.1 ng to 1500
ng per unit 6?“8 5% about 0.01 to 200 ng/ kg per day. [0077] The
f or egoi ng dcﬁgggtrat eﬂﬂeh&ﬂﬁ&ﬁiﬂnﬂdntefamdonmlﬁnnnwm@mmf t he present
e

“invention. of skill in_the art wl] reciat et hat nuner
modi fi cati on®03Hd  enbdt wrehberenn e fp ﬁﬁ's}é)‘]gec’rd VEE SR &P P a&lfe%tmw

i nt ended thaﬁog@%%ﬁrgﬁl\%@ %’%&Iﬁ@ ﬁ@éﬁ?&a@cﬁ&g, SU6SR,; FB.GLBHIC aiinensig ) or a

enbodi nment s The corrpounds of Formula | were

pr epar ed accmmdnmlgm@dumhﬁmbmmdﬁ@nwwéﬂﬂés @éﬁ’@% algn i $hR FEPMEREAT

exanpl es detaile reln h Q Mtra,
V. 8.07. ThesE“EH %Ih% GRS é(gar%r% géhgd%r% Eﬁig@%ﬁ?ggg&g\ﬁ‘r

illTustrati O%ﬁEHnymaﬂquﬁéxabljrmthmMEMespwﬁiclmdmgt ﬂlheais@bpewbjectﬂﬁe
invention. [0078] Unl ess otherwi se noted, all materials were obtained from
commer ci al %ﬁhﬁﬁﬂdl ¥ELABE used wi t hout furt her purification. Anhydrous

sol vents sucf AEwedﬁéf&ga?%ﬁé}dpéuﬁhummeammmfbmmmofa _
Al drich Chenlnhcgﬁ Corrpany Al'l reactions involvi

moi st ur e- seninmitad cowppedeishaiay E1gE, TIRAREHEE @ﬁ'&gg S‘é"{ﬁﬁ%e’f‘? tBQ’é?l"“gﬁ %%ﬁ’é’rne

Fl ash ch shart Bnisdizd
et~ 200. S00 BLROEHBRy BRI SR i o Sk g iniita o2

chr omat ogr amymp(o"ﬂs@)ssmasadpmﬂi theceaditgn or Jisrater eith ches ormhmamtég d’@%@‘)ﬁg ).
Preparative TLC was r d wi,t h Anal

( 1000- 2000. rfgse, %?%fp jﬁ‘ #‘g;@”s?ﬁt‘? eatally e‘twé%‘g‘ﬁu‘g‘% i%%ﬁ‘é‘?m gt
HPLC syst empitdyide- aJtE(erIIFeﬁhHBQneﬁadz fvd Y RAN GhideNioasvitiodi dreoiph afecorTivand | ow
rate was at 20 nl/m.n. and grad] el%t nmet hod was u ed. |TI N%gt eclla %he
det ermi ned vafite BYRREPD. do TR PFHEr T SREACRPEE £ PO ?‘é?%m%%lé atmﬁ% 5t ¥

or a Varian g0, Mizmbddt byeTes biE@lusdlvf fibcas@lcr eshaprasthe therapeytizm
downfield fromi'hternal ‘standard tetranethylsilane. Al conpounds showed

NVR spect r affiosofurssergics Withmapther fgpentis 8% 360PCT/ US20051037374
reigtrartdi a[iqT;]%Pt si %@u? le’ré):‘?asa}@ WENTG o84t EhidaRk " 9bFef 18 KinBunt of
ec S

El mer - SO EX 165 e rospray pectfoneter (positive and/or
negative) oracampbidldifig: ivBEntioB-okBthai adiive iegrediens prfigienidaresadtie fegpeyention

guadr upol e det arts are. by rein
‘Degrees cen %@Iéu%qrél? Sllf‘é]?ﬁ ngg eatﬁglbé}%?#w fg#ﬁwgng
abEr gw St |) 0@,%\3'1,% ﬁcﬁb%ﬂl effékﬁi{hla%ml]hi@é@sl\l (e&md) mcamnd;u;ﬁmﬁloto(pamt nij ipitial
anhydride al um na azo sobut itri i
(argon), Ag §@as(3§¥ &X?é‘l”wgﬁp‘?eﬁr@)’mﬁ% éﬁ‘ﬁéﬁéﬁ%m é’% atey, %‘seﬁéﬁon
(9- borabi cygl.ol cﬁmh I PR&IEVes BERIL B&1s, or &Eﬂ\iﬁ&s the prophylactic efficacy of or
yl phospl n

(2, 21- bi s(di phen no)-1,1'-binaphthyl), Boc (tert-
~butyl oxycar bymygl&)smgowﬂl%mhahﬁvmmh@ﬁwﬂéﬁg@i -

(bis(2- oxo- - zolid QRES i A (bovi ne ‘
ger uﬁn al bum z;]at Buweh%i tano%ﬂ(@\h %?ﬁm%ﬁ%g%%ﬁ%%ﬁaﬂi})éﬁl tﬁat e),
~ CH3CN or AcGhiphyissicani/or iHesipentZHREHEB sirdilmbastymeseguseliallyctBie agentyapy be

i odomet hane _or e di | 4 :
Echl or of or njel ec@ﬁ?ﬂ%éé‘i‘]{?ﬁ% ‘B&b&?’“&g‘: @%@&Eceéﬁ%ﬁg‘% %“%3%‘8?%5%5%
(diisopr opy%ﬁ&yﬁn@t ni ne) Cul | (copper i odi de) DCE (1, 2-di chl or oet hane),
DEA (di et hyl'am™ne) édl eth azodi_car box te), gHEA » :
(dii sopr opy[@ﬁﬂyl ani n@use et eltfﬁ@i1 pﬂ’\%"ﬁ‘?ﬁﬁ% W RsPEPIREN Srferipapts

4- (climet h d]@/ﬁjor atic md -
Edl §ret hyl fo ?rnl %)’@%E%’%g%%a {Eﬁﬁ%{{%@%&é&@ﬂzﬁsﬁﬁ%t hr ei t%l ),
or EDAC, 1- (&gémmﬁWMMpﬂf)ﬂlyfpﬂﬂuleétcml)@lalﬂbﬁ)@ibml edhs,ncﬁd@bwm&@ Y .

EGTA (ethyl ene |-bIS(15 anm noet h
acid), Et OA%CC%R—F% ?/? ta‘E@i %‘"fpargﬁi gﬁalfye%ﬂ%ﬁfglrﬁmﬂ}%tafﬁﬂ%%é Httﬁé%ﬁ ﬂ ; I f}Ic=e
E 't r ?n) tgh( iﬁ}éaaﬁam oﬂ)th(% ﬁ'i‘ébi b%xslie Wi bi?] frﬁrghaiﬁ%cﬁab@) ﬁé"h"i hgérwﬂﬁeﬁe yﬂ Zhgtdfcbeﬂﬁc

et ramet hyl uroni u exaf | uor ophosphat e ydr o
(hydr ochl or #cid, adfieic, acif @G acid,phpspiosc asidgpd ﬂﬁ%ﬂqw "%ﬁyé"r %fﬁ?lﬁé?é‘&aﬁé%eftﬁ )3
(triethylorthoformate), HCHO or H2CQ0 (fornmal dehyde), HCOCOH (form c acid),
11C2Na (sodi um formate), HOAc, AcCH t&acetic acid), HOAt
(1- hydr oxy- 7- azabenzotri azol e), HOBt (hydroxybenzotriazole), ipOH, i-Pro0l1l
(i sopropanol ), K2CO3 (potassi um carbonate), KHVDS (potassium

hexanet hyl si |l azane), KNO3 (potassiumnitrate), KOAc (potassium acetate),
RCE (potassium hydroxide), LAH or Li AlH4 (lithium alum num hydride), WA




c | b [0081] 5-1 soqui nol i n-6-y141, 3, 4]t hi adi azol -2-ylam ne (|l a):
Comrerci ally avai |l abl e i soqui nol i ne-6-carboxylic acid (15.4 g, 89 muol)
and t hi osem carbazide (12.2 g, 133 muvol) were mixed in 150 m phosphorus
oxychl ori devo Tive/omisstt ur e was heated at 80C for 60 hour s PCRUSOPEHEVI ng
the excess phesehodusaleyyeh) mrtide avidameniclie wid; fapapackh MaieoM 2ok PEYied

pressure, the_remainin esi-due S _mxe i J: t tLh&iPktid
i ncr eased toa%oz@c\,ﬁch?,g{y@%ﬂ@l%ﬁ écP’[p ﬁ“?’raﬁl o%é(gﬁg%mia%ﬁlil %@:}M th 'vvatle_ro,r a
yel | ow anor phous sak hddl & jdtciyeld, ash bdtric mcid ot prisdeeeid(apamgno §id,

(yield) = 85%. It was used directly for next step. ur.e -t he
product was smbha$ﬂe@ﬁlbymélﬁ’bﬁ@&fiﬂﬁécﬁh@%?%’éaﬁﬁﬁ&@lﬁ%%z%cglﬁ@gﬁae ¢

col urm chr omat pgr.aghy . W:  gr.adient, il 25862 NeRil fsaicheiiobr e kike.i n i n
di chl or onet h%ghcgggﬁ‘l??lﬁ%mé‘?%gﬁ%g@ﬁlﬁ%%“?%‘% VBz. DVS0- d6) : 8 %%;7% (S
8.02 (d, | =n6FbimuldldgrpBn@ 4 avid, Beidesired phgmpgeutigally) accepighde s may e g 1y,

L) 0,45 (0 10, N (APl ES) OKF ol dfi, BAAARY et Rid it norpmic

11.100821" 4. &Ao?ga'rﬁcﬁfa%&@hé@&)aﬁ&rﬁﬂé@mﬁﬁmﬂfﬁfﬁd‘)@mm@@mﬁﬁéﬁ@hy)il_'oxide '
tert-Butyl nitrite (1.95 g, 18.9_nungl). a opper (11 ] 3

15.1 nmol ) weradkalinaeasth Pty dde, Q’Eg‘ﬁi)h{‘?‘ ﬁﬂ&sqlﬁg‘p%ﬂ‘g@p?eﬁ%g%gﬁcf itnde
flask. S ISOQULAOLD Vel Hont abliidohl] aapds dydibant arifhe mwmmid, pristesy,
suspended in 4 acetonitrile. The suspensigon was added lgphogw Sg | nto
t he heat ed r@mammmmﬁarmakiﬂaﬂdnﬁh@hcé@éﬂ%isﬁﬁwﬁ&%@evﬁg g% at 70C

for 1.5 hours. The reaction. m QRGENE H@h8 dodtasinth, Magadsivin,r educed
pressure an&*ﬁ?rﬁ?éﬁe’ﬁ‘?woﬁﬁmrﬁaﬁég%%qh r 1éﬂ%’ueou’s sol u'?]l? on. The resulting .-

m xture was ﬁgﬂ%ﬂ@g,_ig@,s@aqﬁm, ainfoimezand lthi®o. C) for -12 hours. After .

filtration, washing the filtrate gake w.th 109% Atis i bgs, then :

wat er, dri ed®0%H vaquﬁ‘Ft%mgPé‘@%F%Hsé%qdﬁé]Eoﬁ?%g%yy = %%ﬁv%a%%obt ai ned as .

the Iffir sal4 .of 1he d&sive@sh BlqifsnEeripARicalSpfadive (Bmic2oRtiy100%

M-+1), 294(100% M++3). The crude product. was used. direct I(X f%ié%q next -

step. [0083]ERE0IDI e 1: The compounds o this mvention may contamn one oI i .eras_ c

6- (54(S) - 3- (4-chl or s PicRA1-8% 120 kaosbhib niixtBred; solemlt minmdred single

yl yi soqui nol‘feﬁgem(afji%%o%n%%&ﬁ% 33(0._31 g, 0.83 nmol), - someric f

S- 2- (4- chl or gz indivigeal dzisteeecpuerpandgiiasterepmeppgiytures. All such isomeric forms

di i sopropyl et hyl ami ne .58 m . 3. eht mveHtiodmet hyl pyrrol i di none
HesB Soapogh Bteteronils PRIERE R pa ke ivei

were nixed i% ng vial.” The m xture was heated under
m crowave at ﬂoi’aﬁﬂ C f oras4Redrhereinemd ulittes othanwist tndionted; e &opa 9PHeAlYiPIOMEd

bet ween et hyl acetate and saturated aqueou ' ' ter .
renovi ng t hé‘sﬁmeﬁl&@%ﬁ“@é?ﬁ@s&%ﬁ@%ﬁ%%%gf£%§£g§ %E]Eg%%%&% %I%r r:itﬁsi lica gel

T e BB R e 1)
XY ?i n, 11a13t¢ré@n@%=%x1¥rpur5§|qw,npéllqdzhf(véﬁg 031§ FA %%%"(‘ © ﬁlis)ta%%ﬁﬁ%g%%ﬂﬁ% =
12.8 Hz,. 111), 4.0 Fl Qo dhs icallstekdontdically pur8 cOmpaynd2binprisd. 30
(d. 1-= 80 .@O%Tf%?‘{‘f}?“@'%?é‘%gﬁngg%d%f%f]s,t s.ntﬁ)l Ol =g 8 ﬁ%}%
8.09(s, 111)gredlerkban(abouti80%6 By Selght ofi anpjsicrepissmey of thg cermporgdigpd ef%?‘,‘a 5.
(s, 111); MS_(API-ES % 422 Rrap : than ab

| (N-SO), =2-231m no% 9%&’%?“&?8%%5?@8{&%?0%%‘?%%?%/nld)@%?%,ﬂi thi gﬁ%ﬁ%fﬁ??ﬁi ne
- (2).-The conppyingwwiast ok brsdozsether of the waryp@indiahdiess baw sbows 1 @%by ayright of -
purified by reverse phase HPLC as a TEA salt: 1 M%ér%?tgr%@g bout 95% b

Met hanol - d4:thegthergsiqregisompery of the gorpeun(s g4 n??fr%gel_%m T 39 T IH)y,‘
7.38 (m 511 éﬁ&&ﬁf}%g&ﬂ@ GO corShothd £ lesk Hian, ab ARy wERht of the oter

363 (100% S]): calculated for C20HIINSS [ Mt .. 362..1439;
fou n((j: 362. Iskénisomers of the cp]'rr)lpound; and most preferably greater t[l\ll‘;’n algout g’?‘]A: by welgh:]t &f

one étereoiSomer of the compound and less than about 3% by weight of the other

stereoisomers of the compound.
[0062] - The compounds of the invention may exhibit the phenomenon of
tautomerism. While Formula I cannot expressly depict all possible tautomeric forms, it is to

be understood that Formula I ié intended to represent any tautomeric form of the depicted

14



Schenme 2 3 [0085] Exanpl e 3:
(2S)-1-(1Hindol-3-yl)-3-(5-(isoquinolin-6-yl)-1,3,4-thiadiazl -

2-yl oxy) propan-2-amne (3): - _ ~

(S) - 2- (1- Hywdo eooyredsdel11- i ndol - 3-yl ) propan- 2- ypi soi ndol i BET/US20g3/ 4(150
my, 0.47 rmuoigmmmndd SQdars odi,tasbe ilicd aerdbnios sRer C%?RO“F%E’EY%‘ %@%@gﬁml )
was mxed in_2 N- et hyl pyrrolidinone. After stirring for ten m nutes,
~compound |Ib @HE\B?&%%‘&P% 2 nil N-nethyl pyrrolidi none was added._and the
reaction mxture 42s SMETHODSORIREATMIBNTHINR PREVENEIQN QhDIEAM e was
partitioned between ethyla aqueous anmmoni um chl ori de.
The et hyl acetate %@S%@ﬁ&éﬁﬁﬁg@% e saturated aqueous anmoni um
chloride andwgggﬂed OV e 3nkakatiumtisOptovidtsmbhadseor téatipg or mrosnting PKRe

et hyl acetate, the remai ning resi due was subjected to a silica gel colum
chr omat ogr aphgdisteg diseast 6tesSuGh @1 @ ¢%e i nt er medi at e

24(S)-3- (1Hi ndol-;-y?o- %-(5-' ' - : '

(isoquinolin- 6-y1‘5’-‘i, ! 2% hi adi azol - 2-yl oxy) pr opan- 2- yDi soi ndoli Pe- 1,3-dio
ne (3a). Conpee4d 3a Ve niigaiudeved prophylapiic atibayepentie 6056 0L 2 §ovHp Lyat er  and

015 m hydrazi ne npnghydrate in a_.nicroway ' ’ was
heat ed a%/ 1WKE°H%%%$£ FB%%I?W?C%@CH@ Xu% eéﬂ.ag% thg’lrggl? g%’or:&\%d%%&g’lxl t he
sol vent, t he‘%tgrgﬁ%&j,lﬁr tﬂ%&ﬁﬁhﬁ@?&lgﬂ?tcbr(oaic@eﬁﬁnmvwgvmﬁ%@f HPpgss@par at i on
to yield (29)-1-(1H i ndol. 3-y1)-3-(5- (i soquingl i n-6.vl)- 1.3, -

t hi adi azol - opfitiey Fethas ahngrigheeierpwih of 2"?“%%%% e “#)}‘;ngs“éﬁ%t”?‘a |S?‘1“’“H\§n( 400
Mz, Met hangj - d4) iy wWHidh the Betiv@ ifgredidnt &) adnBniSiBre(li The 2dsk) and3n4
(m 1H), 7. 3?{;%5153,6&%39%0&{2&,@%1!%1)@%3@& P 7a2{;zré1%§ 7, g&d, J
= 7.6 Hz, 1HpmeSAs(hm dodd fpquedcylovill @lso yary agegdipg to the ghnormal W@ 9315,

8.72 (s, 111), 9.60 (s, 111); )| - % 20 SolebiMacsing 424
- (100% wW@%&%&E&X%@%@#%&@ﬁtﬂ%ﬁg{ﬁ%ﬂﬁa S [M+1]: 402. 1g388;
found: 402. 13G¢hens YA RAGATIHAEBEOPET (HoSOGIE/0E et WwiEhdrecosidgration of such
[ 0086] 5- br onp- 2- f | uor o- phenyl - et hanol (4b): Commercially avail able 4a -
(150.0 g, 738¢tA¥nol ) was charged into a 2 liter round bottom flask. The
- reaction mX[]bygﬂin t hee hlaiudsas aipiopbyiedt drthanpditie dowtod p Foanila I

sium

Met hyl magne brom de (270 m, 812 mmol ). was ed_dr i I n -
addi ti onal faempetmd afffbe ingRHRSH 2PRRERAPYT y 26 ﬁ%qﬁﬁ%{’j?é}%ﬁ%’ﬁ%%&ﬁ P gr one
more hour after . [ fel: L 8F clirbfic fre@skhiaR présniiwilactedy ot ¢rndition
m Xt ure was ﬁr%ovﬁgoy %ou?%ogh?ﬂlﬁ%égoo cr:ﬂ i?:e water plus 250 m_sat Li?rzi?tﬁ’d
ammoni um chlwitliviey withtiemetut eidagergsses of dhe gondifoReddig 1oLy et her
- (800 M x2) in a separatiaon.f. | oo, T Abi et @khehe iy GrequasyWasingd
with brine é‘iﬂ"f“d’?’@gl%ﬁéfﬁ?gﬁ#%&su Ef(!gtbt%fé’.C&ﬂRermv_al of . t he sqle\c}ent yg ve the
product “(4b)yaf1&Qo@ingitb Eleckondidfito batratady tduse, brdy wakebH gy FeERANSY © t he

-next step without further _purification, : : Killed in th
[0087] 1- (5- trdimaaelafishor SHARIA AAPELTsReR oo Py ipdiiysslected by Gose ifled n ths
‘ol ) al ong a\p@%tal 3N oRkiasthti Srapeinne Mase ahbrdyednt thedos ddmisisteredund
© bottom fl ask. ushed pyridi num di chrqmate %{%%%@56‘1 mﬂ%t%?nao?% wder ed
- mol ecul ar si-@y@dS-@R@@?%i@%ﬂ?;gﬁ@ useth 200 (;(h g™ (ﬁtzdiﬂk et earfoalgn_eohsr
reacti on m xture I JE b fein .0.J01e01168 ongrefealsiyi on
T Brfale BhiegeE i #8 r2 y

nmi xture was “F P [ite and washed with ether éf%go(%j X 3).
The conbi nedbéitl1tio 25 englees mue pefirabiy eebul A derbob o edee- 1ok Feffment t?ém}f’f’% de

product was _eluted thro shor i b : (B4 A0 wtdnk enehh)
I Ohi 0o £ G o AR PR S Rt L B Ao b s
used for thepfiQbhOMay0prefeesbly 10 BRSNS gipenday, Sorephiptably-fromdazes © 0dys
Compound (4c) (66.0 g, 304 inun) and 350 anhydr ous I
- charged int® . Uy presy coazndigens Sog Wﬂquﬁ%k@%v%glon\?ﬁ AR me
2006/ 044860P ' i @vigiant b Hiy t Apktionaflywhe edichinmeadedat
117C for 5 ﬁ%éiﬁgﬁ%?%t]%%&?ggﬁo:%% xture V)V;.S al l oned to cool E‘goﬁn to
room t enper a@hily dose rdvecar be edwmirtistoned 11 eislenas Siaglg 3Pt Wl&ﬂ@@na’?%‘(f e
pressure to yield.a white solid. 400 ’ iih Qinkle@lose or in
resul ting sSFRUHAETET e %esewqqqdfhe’?net’ %@?f#ﬁﬁol | dgﬁm%g_%shgd with 400
M water twigeiy Fvid ey, tihe rélbrd embodinett, ¢fe rhgcdrmaended daibhdosakia ke sol i d
was taken up ' in 600 m EtOAc and washed with 300 mM water tw ce and
saturated brine solution. The EtOAc | ayer was then dried over sodium
sul fate. Renoval of the solvent gave the desired product as a white
anor phous solid (60.0 g, yield=94% . The product was used directly for the
next step w thout .further purification.
[ 0089] 3- Met hyl- 1Hi-ndazol e-5-carboxlic acid (4e). A three necked round
bottom fl ask equi pped with an internal thernoneter and an overhead stir
not or was charged with 600 nL of THF and chilled to -78 C. t-BuLi (1.7 M




with 1 MHCL, and dried under reduced pressure at 160C over phosphorus
pent oxi de, affording 3-nmethyl-1Hinda7ol e-5-carboxlic acid (4e) (18.1 g,
96 %vyield) as a pink/beige solid. 1-11 NVR 4001VIEl z (d4 MeOH) 2.61 (3 H,
s), 3.33 (woHoompqased. 52(1 11, d, J -= 6.0 Hz), 8.05 (1 PCT/US2005/037542 Hz),
8.50(1 H, s)@dniyﬁs(qﬁal,,qnﬁﬁ)nemezwé% twol e 120 0%k, Khead-mey IBOYEPS BRGNS ar e
used to prep 6%5(5 3- I\/Eth g-lndnol 5-y1)- [1, 3, 4]thiadiazol -2-yl am ne
(40. Method ¥ simlar to the preparation of |a.

[ 0092] Met hodrpgse} TO a m@d@mgmmbaﬁ@nmuappemsmrmowmmmw

notor was a ded 80 g of pol yphosphorl C aC| d ask wa ated t 0oC
and a fi nel ydigirbutirn ofithe cmepognd withip hape %ﬁi@%ﬁ?& 13%0 d%

(8.0 g, 45. 514{{;@ gn%éﬂs%&@% é&QCbF’Wﬁi’e%d
ittlieS nftd:) aze@gaﬁg’a 45t 4, - %pol) was sl ow y added over . a (?rerl od
of 30 min. TPesTesul t mgnathorteubedimsst, teicompennds of tag myention are ABINTTRE 200

i xtur e was P RN P S0y s OhtHb e B R, PRl B i

the process.esdfiagedlesicet.t ate was isolated by filtration, washed
sequentially with water and ether, and dried duce ressr.e, -
affording 5-10868%et hy 118 pRrothe sEpodimes: t)tg‘ic%mwflﬁ? %{dﬁ%’fgﬂ S m e '{eﬁﬁwa
(5.509, 53% 1bé @lectall;ahszﬂaﬁvwgiaal (afiQMERRNE . 54
(3 11, s), 0&?74(“%%3%(@6&5%% e d&lalj . Hz) | 8??811 J =80
Hz), 8.06 (annqut@)eouavsntr(amw@;r bales 1{119@&01323121“&(31*@6% Ofwti trasdenmal, of

[ 0093] 5- (5- SRREOb %) 1 A
suspensi on 5? m%ﬁm%éﬁ?hghlﬁ%gézﬁg h{gaa]yrféﬁ{fﬁ%%toﬁi%lﬂﬁl 2-yl am ne (4f)
(1:10 g, 4. ZRntikiseted warmﬁnﬁbsaﬂ(mhrdmgmlblmgluel bresalatediall npsel.or yaginal), parentsal
tert-butyl |te |) d e g, 5.71
mol ) -t hat \/é&’&c"ﬁf"@?&g e‘rﬂ’rbeogl lfq% %’g"q‘m{n@ %Jafgﬁ% gg‘gegggsgt 60C
for 2 hours.ihfdegmal slmﬁprbﬁl&dadmsﬁ-dmensm o fnthenvipeci Sy epboditenntheedmpounsisied e
pressure, the renmaining resjdue was rt.i ed._bet thyl acetate and
saturat ed brthimventios a8 #ppgisered vda %FFW&%E?S %Ygematﬁ S%I‘CI%?IE and dri ed
over sodi umsilhiah@ HoRNREEs STohd idyeMon alirdi Abtinkidat via erabuimpistiation.

sol vent as the crude roduct (1.10 [t . was used di reCtB’Iéé‘ ieé‘? tep.
MG (APl - ES) [A69IN: 29% }élermwutaqa?l)y eflgetivVegPAmigFaY) b mﬁﬁ%ﬂ

S- N45- (13- Met hy 1.1 %é'\gﬁﬁ%l kﬂénlﬂ: By Hldsbboctanas) skat ke &t Similarly, amounts
phenyl - propaﬁé Tlgé_ I am nee%‘H Ie 4 was synthesized in a vvz)afy simlar
to exanpl e kuffiwiengtodepaborprovedi fsmb nyﬂdamdaﬁ@lsﬂ iegf toransee opsiigiEntd® ar t i ng

Calcr 111 N:V%éi‘{\gg%@ et Ao SRR he RO RGN R Bg b e

(m 111), 3.gBdve dbscribkd Hosage dBofuts andHigse fdqBhey sphedifids), 7.57 (d, ' J = 8 8
Hz, 1H), 787(d J = 8 08 (s, 111): MB (API-ES) mz (%:

365 (100% M441) 4 1%66@&3%@91’3’ HR. MB (EST): cal cul ated for CL9H21N6S
[ M1]: 365. g?ﬁﬁ fOUl’l ecmnééé&of&m%%ﬂfmﬂ&r 50mpr1se the administration of an

S 3- (1H—I nd 3-y1) - Nd5- (3- et hyl - 1H-i ndazol - tt\{

[1,3, 41thi adﬂ@ﬂoﬂﬂﬂlwmwa?@ela@ﬁﬁﬁpﬁ‘m%@%‘) er@?é‘rﬁﬂoén@%gf@?nt hesi zed

in away sim.lar t invention, the compounds of the - -
S-3-(1H| ndd’iveghéncl,) o%a X0 ; %ﬂsam ngj as the starting haterials. It was
purified by n&reﬁﬂMﬁdﬁﬁd)eplkfﬂﬁﬂ comBlrGtign witlk diicest ase efharrherapaufic agent. KWRapentio

376 (i, 1 FEps gcigds i ifg b el Ty, Gl e el agd 1)

Hz, 111), 7.2@mgda é;islhnu-ﬁaﬂ%a{@hto agenas 4ntlHeral ag@n;s, @thbBarfidancér ag@tSB Hz,
111), 7.63 (d, 776 19 (s,

- , 1 7 89

111): MBS (Ammggym@caﬂaﬁor@%en‘f&@ivhe mﬁll)“ef%%s @Q@ﬂﬁzﬂﬂﬁ f«é Syt hﬁﬁ\?é
(E51): cal C ds fn, AIE@? 1 e infQfion 6BRmagieR dic #Bdnid®hibn of WO
2006/ 044860 "W re gyn esi zed using the foll ow ng_ gegt/US2005/ 037374,
shown in Schaédigonbl ﬁﬁmbenm etgent[tﬁﬂ@mmmlan@ﬁ@@éd%ﬂf@fﬂor t he

am not hi adi azoI e am bond fo act azol e
((165 mmol , [0078hui v. ) E%BIP"G a}“%ﬁ}ie 3{%‘5%@%%%@‘3%% mg, 1.95
3 equ b&d:ﬁvelf@brefe%ﬁﬁy r’@na@s&&nm a pfetpdi emb))dammht tahengosities pondi ng
aC|d (1 95 mmol equi v.) were added., The.reaction m xtu s Barred
over ni ght atommﬂﬁm%?ﬁﬁmoa{l@Pﬁfhﬁﬁﬁi’eﬁ‘i‘qntléﬁ‘@almsfﬁé pagit Wﬁ ed 3 tinmes
with 20 M DM (each) and the conmbi ned DVF phases were evaporated. The
crude yellow oil was subjected to thelnext reduction step wi thout further
purification. [0098] General procedure for the lithium alum num hydride
(LAM induced am de reduction: The crude product fromthe previous step
was dissolved in 5 nil of THF and cooled to 0 C. 6 m of LAB was added (1M
in THE) and the cooling bath was renoved. Stilling was continued for 2h at




10099] General procedure for the WA i nduced BOC deprotection: The séni-pure

material fromthe previous reaction was dissolved in 10 nil C112Cl2 and 3

m of TEA was added at roomtenp. The reaction was stirred at room

t enper at ur wafwos/A4ds0and 50 m of toluene were added. TheCT/@smbi/@m7mi xt ure

was evapor_i__a%%gw Bigki ot a8 Sk MBE acitic agnt, MhidiRki BA @lart ofie faheajondpbsition ut inr e

was i ncreds “wgt?%@%};‘g@?—l()” % -10%r0 s froma Pﬁ?]ts eurgg@ethtig% t%grd

| oaded ont o diffpreapennepdsifien oo PIeGP@PﬂHPgEﬁPPPP%%P@FD %EPB’ - (FG98*REOH i n
CG2C12) | earl § of il ioh @ﬂﬁiﬁiﬁ%é& 1600 2 SIRRGIRDIHC sal ts

of the conﬁ%ﬂﬁ@%?égﬁ%&%%%%gggﬁgégﬁ%ﬁg %f I ca ggl ggshfng sol%%ions wer e

aci di fi ed wididinidtrationaff anothé® tAOABLOAAR0 In a separate embodiment, 3 erRyaGRH Of BF.

The correspondi.ng. TEA salts, vf&lTan. [.23. 23] i I41 ipiflGation

Step on a JRUBHPLI Ve RBE Y ERAET i P RrieE R B3 R LY

245- ( 3- Met hypliabbmishebageint Grith hréthorInetdgebii@ahionz ol - 2-yl am no] -

1- (tetrahydro-pyran-4-yhnet hyl)-ethyl-amonjum trif.l uoro- ac%g}gt e (6). M5 .

(APl -ES) 1rR0TR] 373 (nonesmppdipgnt, thymefhodyn tﬁﬁ#ﬂr’ ‘eHIoN SYEPUFGIE  \Mr+23), 767

(33% 2M++23) . . t&zﬁ‘% b Férmula I ds of th e invention without an additional

(5)-{1- Benzay%- e %‘%ﬁ%ﬁlmﬁ%a%@%@ﬁ)s—

[ 1, 3, 41 t hi aHéragatie agsritanm noFet hyl }-net hyl -amoni um trifl uoro-acetate (7).

VB (AP ES) I SRARRERCHIAN N NS hPoSR RN I bR A ORMES M +29).

(R) - 145- ( 3-[h131y 1- 1HPhasezedical ooinpéditidnsAbt singlhi wwio Heshge forms comprising a

yl car banoyl k2- phenybet hy) - afnnOni um chl oride (8) .. N5 (APIl-E (9% : 365
100% - Wi Fommblag ComppuaR TR Yousas < dapmer ik Dysiortiage Syt 70 3

[ 00103] Exanpli@ohie or stereoisomer thereof, are also encompassed by the invention. Individual

(2-Met hyl am no-1, 2, 3, 4-t et rahydr o- napht hal en-2-yl met hy 1) 45- .
( 3- met hy| - Wdsigedenu ofths/inyegntion meybrisairbie o oml, ﬂ‘ﬁ%‘?ﬁaﬁén%@%?g petpgEl. )

[noé 182{? EX g%%.\r:éa};%gg{%l, MEAL br v A2 paten T Erdludifbhblchbfeoddyiitddiuscular, bolus
( 2- Met hy| arihjeeidnnilirm-agtesislet inya)e@us), Jransdermel, aopiRt administration.

5-y1) 41, 3, 4]t hi adi azpl - 2- vyl Eam -ES). 1 nk. - Q0%
M 1-1), 41?‘?’%‘1 %5‘1?"%%’ S‘t“r/besq%g |f9‘{3§5g@ﬁf§§%’gp@%?l esg‘%%?éﬁ .
(S) 45- ( 3- Majr ible pidrinackaredilybacyehdble Scciblente. Statiladosag fpirs (@-also 7

met hyl- 1, 2, 3, 4-t et rahydro-i soqui nol i n-3-yhnethyl)-arnine (11). M (API-ES)
ink (% : 3%ontemplited 11/ 44++1), 413 (7% M+23), 803 (15% 2M4+23). _

[(2)0 10(6]3Exa M 12: 5uahg|;1texnaﬁv§ emb%dim]ent,hphaxmd aceuTical composition encompassed by
N245- ( 3- Met'hyl1- 1H-i ndazol - 5-y1) 41, 3, 4] t hi adi azol - 2-y1]-1- .

(1,2, 3, 4-t dbis avhedisentiprindes %Eﬂ@uiai)w@?ﬁlaﬂé!f%?ezﬂdﬁe %ﬁr’}’rrﬂ; s@payoacRicallp) _ Es)
ng)i 0(7;/?5;( a%g%géa%%%%t, ﬂ)ﬁ}afé' dr stéhedistier theddot 23N at BAbt 6808adiddnsCtédpentic

( 2- Ar ai no- inpetanERampleeefaddjtical (Berapeutiy agepts- ipgludes drut grgmqt limited to, those listed
[1, 3,4]thiadi azol,-2- A-amne (13). M5 (API-ES) raiz (%: 377 (85% - br+1),
399(15% N@g%‘?)l?sﬁ‘%’“ﬁ‘a'%m% 2Mk+23) . [00108] Exanpl e 14: ’ :

- (2- Ani no- 1[8y73] 4- t et TawsioshiaRdhape, and Gpy bfiddshg &)fdsng 6f the invention will

Y ety vary i on ey ues. 155 Skt o o8 ek hscaFaleBiee™S) 1@l 2

treatment of a disease or a related disease may contain larger amounts of one or more of the
_active ingredients it compﬁses than a dosage form used in. the chronic treatment of the same
disease. Similarly, 2 parenteral dosage form may contain smaller amounts .of one or more of -

. the active ingredients it comprises thian an oral dosage form used 1o treat the s‘aJ_ne disease or -
-disorder. These and other ways in which specific dosage forms eﬁébﬁapassed by this |
invention will vary from one another will be readily apparent to those skilled in the art. See,
eg., Remingio}z s Pharmaceutical Sciences, 20th ed., Mack Publishing, Easton PA 2000. |
E}iarnplés of dosage forms include, but are not limited to: tablets; caplets; capsules, such as

soft elastic gelatin capsules; cachets; troches; lozenges; di spersions; suppositories;
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(100% 1\4141), 413 (10% M++23), 803 (20% 2M++23). [00109] Exanpl e 15:
(S)-3-(3-Fluoro-phenyl) - N{5-(3-net h34- 1H i ndazol - 5-y1) -

[1, 3, 4] thi adi azol - 2-yl kpropane-1, 2-diam ne (15). M5 (API-ES) mh (% : 383
(100% MAAWP, 2080B4568% M+-+23), 787 (55% 2M++23). WD PCT/US2005/037374

2006/ 04486({.%?%%0@%@@% W Jﬁ-'dbﬁﬁf? é]sflel:gﬂoiwdefslj dnesqni@; greams; plasters; solutions;

($)t0- (3, 4- 5. (13- | -1 Hi nd
[ 1,3, 4]t hi amaépinswzrowﬁﬁgap%ﬁ SRIH?SH”E o> gl I%;L %@gf’éﬁﬁfl ‘é&s“}fﬁb%efcﬁ"m

(100% M++1) 8% 8
(S)-M[5- (3 Mm‘\ﬁﬁf ol i ndaggfli toﬁ%%ﬁiégﬁlﬁ?%g?s?zdgg%l S honbdicou

3-pyridi n- 2- I;qm@uepfam@n& Oﬁﬂdﬂmﬁqfﬁmulsm OF YISy af G pi- Qﬁéﬁuﬁeiﬂ‘-%%‘?@) 501?8%1156 100%

Ve 388 SR ke ofd R Buytdlty St B0 Sl @sﬁlﬁmma

[1,3,4]thi aebaaaﬁj mﬂs;térﬂ@ﬁﬁd&(@glqrﬁstﬂhm ragnofll®ys silisls) tha caE By reconstityied to 433

100% M+
E 001 1?3] Ex ;ﬁ%grgééghqqu %)osage fo%n)us taZl(e]fS %arenwrglzaﬁzrﬂm%a%og% Og,/%{:%l it 25) .

(S)-1-(1H1 3@%2 yl metifythe adoldds 40d-tHik Bféxdﬂlbﬂtﬂﬂﬁﬂﬁha@slah)lspmlﬁc types of
[1, 3, 4] t hi adi azol yl am nokpropyl - ammnl umtrifluoro-acetate
(APl - ES) il zactivg mgmﬂ@n(smed@sammmw fergisggndipeiasipctomsich a5 byt il%‘ﬂ“?%)

[00114] Examl
(2- Hy dr oxy- rrg %H%%}lfe %3'{ \ghlcli }t zﬁsto bf a%ﬂl]stﬁare% tﬁn_ ;I)aﬁg.i%t% OIiIr)*%v_e*s{lelr3 t}zplcal dosage forms of

[ 1, 3, 4] t hi adh@metntidnych asmﬁommlm Itcpmpbwmis of the énventior, Z’@PPhWBﬂQqﬂPPﬂES) m z

(h): 366 (100% . M+1 0% M-+23

( 2- Hydr oxy- ?Cﬁ%@?)tp}f‘%‘gé) ﬂgre() }DSOIHgI)F ﬁ@%&%ﬁﬁgﬁ%adrr L}% 64500 mg per unit to

3(/01/3 413224]t1 5‘?&&%{}@?& %mggwm&nz Z%pardaggciet ate (21). MS (API-ES) talk
(15, 25) - 14[ 5[0‘('251 et hyI [The fregoing S)zf&e %@Tﬁ“ﬁ%&%@&mézmm of the

yl ami uol - et hyd} 25 HRERYOndb &ﬁﬁﬂ W hlcoitd flet fiR@rousMibdiARtiosSind ai z

(9 379(1 % Mr+1 01 (40% M++23) ﬁ) 9
23: (9)- 245~e(3®%mems)1thmpﬁmfe(ﬁﬁc3@®6§ 15hesefore it iﬁ%géaﬂézwfg;f@ apme%%ﬂ%a”p' ©

%/16\?’} n'ng] rﬂl - S5 il An SRRk aﬁgmd}m&kgwyl anmoni um chl ori de ( 23). MBS
5. WORKING EXAMPLES '
The compounds of Formula I were pre‘pared according to the following synthetic .

schemes and individual examples detailed therein. The compounds were named using

Chemdraw Ultra, v.8.07. These schemes and exampleés are provided for the purpose of
{llustration only and are not intended as limiting the scope of the invention. '
[0078] Unless otherwise noted, all materials were obtained from commercial
suppliers and used without further purification. Anhydrous solvents such as DMF, THF,
CH,Cl; and toluene were obtained from the Aldrich Chemical Company. All reactions o
involving air- or moisture-sensitive compounds were performed under a rutrogen _
~ atmosphere. Flash chromatography was performed usmg Aldrich Chemlcal Company silica
gel (200-400 mesh, 60A) or Biotage pre-packed column. Thin-layer chromatography (TLC)
| was perfor:ﬁed with Analtech gel TLC plates (25 0 mg.). Preparative TLC was performed
with Analtech silica gel plates (1000—2000 .1mu.). Preparative HPLC was conducted on 2
Beckman or Waters HPLC system with 0. l% TFA/H;,O and 0.1% TFA/CH;CN as mabile
phase. The flow rate was at 20 mL/min. and gradient method was used. "H NMR spectra
were determined with supe.ll conducting FT NMR spectrometers operating at 400 MHz or a
Varian 300 MHz mstrument. Chemicai shifis are expressed in ppm downfield from internal
standard tetramethylsilane. All compounds showed NMR spectra consistent with their
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(% : 433 (100% M++1), 455 (20% M+23), 887 (55% 2Mi-i-23).

[ 00118] Exanpl e 24:

(S)-2-(2-Brono-phenyl)-1-{[5-(3-nmethyl-1H i ndazol -5-yl)-

[ 1, 3, 4] t hiwidizens@h4s80 y| ami no] - net hyl | - et hyl - ammoni um t t i FOWE200588BTht e~

(24). M ﬁ%’@@ﬁ%s o Aastigh3ct{BI8) e dderormde o ORsin Blen@)SCIEX APL
[00119] Exal . velor an P 1100 MSD LC-MS
(S)-2-(4- Et1ﬁ§' Flepespyay) mass RecremsigHPAT Ve 3 o 458 S5on A HP

[1,3, 4]”“ %tr bl A8 Sﬂlﬁidhifh&m & NLCtRRATON pbiie drk by veighoendcet at e
(25). MB ( z” (%393 (100% Mr+1),"415 (15% M-+23), 807 (45%

21v++23). [t@ﬁpﬁﬂ]:@ aran@eg@es centigrade unless other\mse indicated.

(5)-1-(3, 5- 5@-;3 Uor 0- M@R&%m&m skl ﬁ@@%ﬁﬁ@ﬁc Yakdtic ac:d%\ Ac;0

{1, 3,4]thi ol - 2yamno ammoni um chl ori de

rnlz (90 AR ARG ALD: (ﬂﬂﬁ@ﬁ%mmwambmhm%mlmmm eSS,

it R s ARt 2 om0

[1,3,4] thi ggﬁg&? @B diffidn @sgﬁm mm@hhphmﬁ)a%eam M5 (API - ES)
ni/z (%W: 395 (100% |\(:+1) 417 mt+2 ? 200/ ﬁdl\{“ lfqﬁ
[00122] Exahptyéomarbegﬂ), Bop) @ysﬁ@b ﬂ@)iﬁqf’n@é&{? Z-gxQr 3 PRazoRARY RIS o) - 2
| Frret | t

hi ?FLB%”&EM&%@?%Q R i %“?%NMMP‘%%%%%%%D G65 (15%
M++23) . Q2@ bEixengHriemP) nitrate), CH3CN or Ac (acetomtnle) H,Cl

SN [11(2 i@ﬁﬁgt PoEsies CE A M PRk b i6RA) CBL Gabon & apr )

r 86 i , g %EX %&cmgg cmgfimom&&%é (crlf@%:arawm)oxlde)z cgs{@gl@ (casnme@%nateé DIEAlx .
i 3 t

£/I an nL] ? e@nlg‘i’lp}’]@ : ﬁ(:r‘g[r{ %‘ﬁfl%ila h’g’q;(aé%‘dmk% %M%Eéégl In;fizI ?OZ/(;) 351

( éOO"BA) " Néalﬁogl he%Dlﬁdt]bﬁ lth yT 23 dicaddhylady; PABA. (i picdFlcthyiumiheg, dibf

[ 1, 3, 4] t hi éhldmﬁenﬂpbqﬁp ?f@ﬁgfﬁéélg)lmt A i ndl%;”?nm%%%%é?wct:al cd. for .
202300 b o Sovm Gt 2“’%9?%? A i
phenyl - but @ﬂndumtdn,amaeri@mp lmtbﬂmmpwrbcﬁ fewicebodinige 165
e
acid), EtOAc (ethyl acetate), EtOH (ethanol), Et;O (diethyl ether), Fe (iron), g (gram), h
(hour), HATU (0-(7—azabenzomazol— -yD-N,N, NN (tetramethyluronium) .
- hexaﬂuorophosphate), Hy (hyd:rogen) H;0 (water), HCI (hydrochloric acid), HS04
(sulfuric acid), HoNNEH, (hydrazine), HC(OEt); (methylorthofonnate) HCHO or HZCO
(formaldehyde), HBCOOH (formic acid), HCO;Na (sodium formate), HOAc, AcOH {(acetic
acid), HOAt (1-hydroxy-7-azabenzotriazole), HOBt (hydroxybenzotriazole) ipOH, i-PrOH
(isopropanol), K2C03 {potassium carbonate), KHMDS (potassium hexamethylsllazane)
KNO3 (potassium nitrate), KOAc (potassium acetate), KOH (potassmm hydrox:lde) LAH or
LiAlH, (hthlum aluminum hydride), LDA (lithium mlsopropylannde), LiCI (lithium
chloride), L]HMDS (lithium hexamethyldisilazide), LiOH (lithivm hydroxide), LlN(’IMS)z
' (hthlu.m b1s(tmnethy1s1ly1)a1mde) MeOQH (methanol), MgCl, (magnesium chloride),
NgSOs (magnesmm sulfate), mg (milligram), min (minute), m1, (milliliter), NoCly
(manganese chloride), NBS (N-bromosuccinimide), NMO (4~methy]moxpholme) N-oxide,
NMP (N-methylpyrrolidone), NazSOq (_sodiuﬁ sulfate), Nazszos (sodium metabisulfite),
NaHCO; (sodium bicarbonate), Na;COs (sodium carbonate), NaCl (sodium chloride), NaH
(sodinm hydride), Nal (sodium iodide), NaOH (sodium hydroxide), NaOMe (sodium
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(2,3,4,9-tetrahydro4H 13-carbolin-3-ylnmethyl)-amne (33). BRIMS (ESI):

cal cd for C22H22N7S [ Mk+H], 416. 16519, found: 416.16537. [00128] Exanple
34: (S)-3-(2-Fluoro-phenyl)-N45-(3-nethyl -1Hi ndazol - 5-y1) -

[ 1, 3, 41t hiwdizemokssdr y1 | - pr opane 1, 2-di am ne (34). HRVS(HEIV)S20054BBa f or

cl 9H20FN68% ;;% ft@;uaﬁtoﬁaé), L46NBH; (©aitandyexetrpdlerddse),
(S) - 342- chl %

SRyl - 1M1 ndazol
~[4, 3, 41t hi aHaEHo(SOQiuyﬂlb]quhb’é{} t 2@P@%£@%%%@fk§3"‘l "Ral cd for
Ci 9H20Cl NGStr%E f(%gmal%%hﬂe%ﬁéﬂm E@Q&geﬁj BdAPallaBGh on
S) - N-[ 5- ( 3TREYRS bﬁf’%—g ‘%iﬁﬁ"-c-14134 hi ‘adi azol
(() %ol yl[ p§ ommﬁbcﬂ}lg (Ea:mg)gépa(llaﬁ)ni 311%6 @E]S;P]!le%éfiﬂ%éﬁoi’h%} y&@@fbiﬂﬂ%‘mm

Eg/;r+:\l|4 13 (37%@ 16994 foung)zgggl5 g,J( 1%%?%%?@3%0%&%?, pelladium

(3-trifluorggs %ﬁallﬁﬁeﬁﬂwal&s @iphiérgiphoephfi®) PA(PRIEPEBEIM cal cd for
011 20F S Ne T T et 4208,

2006/ 044860E5érq (@ pallaivry 5543 o) Pigp &’W‘?ﬂf‘%\g’\ﬁ%ﬁzﬂé BGhs (phosphorus
(R *(2-Chl 0 ﬁﬁé W gh}ﬁﬁ{ogp’ﬂne}"? {00 fsiZahmbodd); RT (room temperature),

134th|a opane di am ne (38 FI RVB C or
[C319H2 o]c1 NG SSi[Og’I{sﬁlidd) s@gs(tmpgﬁzhlmha‘%éétﬂ!sém) leéigg)p)@@geo 9”&

[ 3.a)  hi abirrr: RN Bl et i oo é%%f’ (R (el
C19H20FN6S THMbk (fibhenyRfifudrbaBianésnifoninGd3. mm&sﬂu?mwmpm}l e 40:

éﬁ?. Zlfﬁ (3 NEt hyl &%@»@@gﬁwgl&%ﬂm’%%%% ed for C18H2ONTS -

[ Me+11], @ﬁ,ﬁfb héB88s hylddsthRbidExaitypirel Zal(zmc)
(5)-N15- (3% I—l—%nd%%%(l) 5- y1)41 3, 4] t hi adi azol -2-3, 1] -

3,3-di pheny[ﬂﬂﬂﬁ]opane 1,2-dianmine (41). FIRMS (ES!): calcd for C25H25N6S
[1V1++H , 441.18559; found 441.18616. d:QQ436] Exanpl e 42:
(S) - 3- (4- Chl or o- pheny1) - N45- ( 3- net hyI 1Hi ndazol 5-Y1) -

[ 1, 3, 4] t hi adi azol - 2- yTHpr opane- d| a 2) LI )mug,@j cd for
- C191120C1INGS [ M+ Bn 11 :
(S) - Nd5- (3- Met hyg:- ndazol - -y1'741 3, 4]th|a L 2- y1] 3-

mtol yl - propane-1, 2-di am ne (43). FTMS Theoretical (MaH) 379 16994, found
379.16979. [00138] Exanpl e 44:

(5) - Md5- (3- Met hyl- 1Hi ncl n701-5- y19~ 4] t hi adi azol - 2 yl]

t hi ophen- 2-yl - propane- "%dl any (44). FTMS Theoret'}‘% 71 11071,
. found 371. 11044 4064394 Ex8npl e \45: x

- (S) - N45- (3- Met hyl A )i nda7o1-5- y1)41,3,4]th|m 3, 1] 3-

1
1b _
[0081] S-Isoqlﬁnolin—6;y1—[1,3,4]thiadiazol—2-y1amine (1a): Commercially available

isoquinoﬁne—G-carboxylic acid (15.4 g, 89 mmol) and thiosemicarbazide (12.2 g, 133 mmol)
were mixed in 150 ml phosphoms oxychloride. The mlxture was heated at 80 °C for 60
houss. Adter removmg the excess phosphorus oxychlonde viarotatory cvaporahon ata

_ reduced pressure, the remalmng residue was mlxed with ice water and the pH increased to -

A pH 12 with KOH. Adter filtration and washing with watet, a yellow amorphous solid 1a
was obtained as the crude product (17 g, y (vield) = 85%). It was used directly for next
step. A pute sample of the product was obtained by subjecting the crude product to asilica
gel column chromatography with a gradiént of 1-5% 2M NH; methanol solution in
dichloromethane as the eluent. 'H NMR (400 MHz, DMSO-d6): 8 7.73 (s, 2H), 8.02 (d, I =
76 Hz, 1H), 8.27 (m, 2H), 8.38 (s, 1H), 8.66 (d, J =6 Hz, 1H), 9.45 (s, 1H). MS (API-ES)
miz (%): 229 (100%, M*+1).
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(2-trifluoroinethyl-phenyl)-propane-1, 2-di am ne (45). FTMS Theoreti cal
(MrH) 433. 14168, found 433.14131. [00140] Exanpl e 46: '
5-(3-net hyl-1Hindazol -5-y1)- N (((2S, 3R) - 3-phenyl Pyrrolidin-

2- yOret hyl Wwolp®@/0448hi adi azol - 2-ami ne (46). FTMS Theor etRETAIS2(0HB)374

39116994, 3 l@- 4 line (1b): fert-Butyl nitrite (1.95

i s e R e

[ 1,3, 4] t hi ag)j Eebinmpl)dni oo mnzfd

o U vt by 10 i g R0 Herom (R FhagRecdR 1 3.4 ﬂ’s;‘dﬁ?zgl 2 plaanine (1) was

39{1)1 ggg 2y| fﬁng; gusggiue?% Hﬂ)ﬂn@g 1gegmmtnb (Th8 FuspFIEivS vps eBdas; dreniyisg ipiq-fhe heated
oun

N-((S)-2- anxqﬁladizﬂ?oznﬂa%ﬁ g dheyes %‘B‘é‘ﬁgg %g‘%ahe"l"‘}7%(f§°r15 hours. The

metlyl-1Hi %%g% Yadeohcddianadb ag ell aPa atuced p(eéﬁl)re arrdTined et @0imdal

(MtH) 391.1 found 391 17051.. WD 200610448 PC;H. %2%051 737 20
14411944, 1. Zﬂf%;HBammz]:ylpacﬂp’gon The resulting mixture was allowe 1 a IreeZer (-

5,0l 138 R edake s Bd oluti
yl am no§ 1- f)cr‘?é%/*%“ut an-%%ﬁt}?ﬁaggz %%Pﬁoroaﬁgltlg% (5Ofg'\:;E:/lgS SﬁéPon’ES)

?86%4g;@aa3@g%ﬂeﬂww%%um@%md Orkay - 85) 5o 100 g,frpg; htle- 1H-
" indazol - 5- gg thiﬁ%s‘rﬁ%’gﬂ%&?sh ﬁ%?% (?%WXE%%%%&@QO& cal c. fgr
ﬁzé? o o %&#%gﬁl 5. 1ﬁ’r%nm . .

i ndazol - 5 y0083] 3A-t % Q%géx'(@é]ﬂ% (}ﬁgﬁ azég_l L3 gnad?g%l—z-

100% 1), S-2-(4- hl -benzyl)-piperazine
B0 0 Rl e 01 ot ot

ronmophenyl) prop - 5- th _
i ndazol - 5- ya)zaagawmmlaoﬂnampﬂeé e( r\}éﬁﬂﬁf‘ﬂk@ﬂ WMeIN 444 (100%
Me+H) . [0014 heating vial. The mixture was heated
NK( S) - 2- ami H6t 1gﬂ'a%b??ﬁoxypﬁenyﬁ%utzyrﬁmmm“éavﬁe?ahyFw_‘lLHl ndazol 5 _%/ % 1,3, 4-
t hi adi azol - gnd@fimiokHk)at 186°C APKO ESputes. ZTHeorpactign OuXING(YRS PHEHGR

2006/ 0448600C T a0 itated afpéoud it H&bYLEe Nt MRbRhuR R

Theor et i cal SbYaeg '
the crude product was subjected to a silica gel columm and a HPLC chromatography to yield -

a yellow amorphous solid as the pure product (0.16 g, y=46%). 'H NMR (400 MHz,
CDCls): § 2.67 (m, 1H), 2.84 (m, 1H), 2.95 (m, 1H), 3.12 (m, 2H), 3.38 (m, 1H), 3.86(d, ]
= 12.8 Hz, 1H), 401 (d, T = 10.4 Hz, 1H), 7.17 (d, 7= 8.0 Hz, 2H), 7.30 (d, J=8.0 Hz,
2H), 7.67(d, T = 6.0 Hz, 1H), 8.01 (4, J = 8.8 Hz, 1H), 8.09(, 1H), 8.16 (d, T = 8.8 Hz, 1H),
8.55 (d, J = 6.0 Hz, 1H), 9.25 (s, 1H); MS (API-ES) m/z (%): 422 (100%, M+1).
[0084] Example 2: N-((S)-2-amino-3-phenylpropyl)-5 -(isoquinolin-6-y1)-1,3,4-
thiadiazol-2-amine (2). The compound was synthesized in a way similar to example 1 and
punﬁed by reverse phase HPLC as a TFA salt: 'HNMR (400 MHz, Methanol—d4) 53.08
(m, 2H), 3.71 (m, 1H), 3.83 (m, 1H), 3.91 (m, 1H), 738(m,5H) 8.50-8.60 (m, 5H), 9.75 |
.. (s, 1H), MS (API-ES) nﬂz (%): 363 (100%, M'+1); HRMS (ESI): calculated for
© C20H19N5S [M+1]: 362.1439; found: 362.1424.
a ' | Scheme 2
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Measured (M+11) FTMS 55 CH3 N-((R)-2-ami no-3- (4-tert-

but yl phenyl ) propyl)- 5-(1Hindazol-5-y1)- 1,3,4-thiadiazol-2- allille
Cl161122N6S 331. 16990 331.17024 Hs cH3I NN N11108 N 56- cH3N-0 i\3,3
NN2al |, "  Nwei 2006/044860 PCT/ES2005/037374
- -—-N g : E (

} N N N \_ NH

[0085] Examgle 3: (2S)-1-(1H-indol-3-yl)-3-(5-(isoquinolin-6-y1)-1,3,4-thiadiazol-
2—y10ﬁy)propan—2—‘aﬁ1ihe (3): (S)—.’Z—(l-Hydmxy-3-(1H;indol—3-yl)propan—?.-yl)isoindoline-
1,3-dione (150 mg, 0.47 mmol) and 60% sodium hydride in mineral oil (37.6 mg, 0.94
mmol) was mixed in 2 ml N-methylpyrrolidinone. - After stirring for ten minutes, compound
1b suspended in 2 ml N-methylpyrrolidinone was added and the reaction mixture was
stirred at 20 °C for an hour. Thé reaction mixture was partitioned between ethylacetate and
saturated aqueous ammonium chloride.” The ethylacetate phase was washed with more
saturated aqueous ammonium chloride and dried over anhydrous sodium sulfate. After
removing the ethylacetate, the remaining residue was subjected to a silica gel column
chromatography separation to yield the intermediate 2-((S)-3-{1H-indol-3-y1)-1-(5-
(isoquinolin@yl)—l,3,4—thiadiazol-2~y10xy)_propan—2—y1)isoindo]ine—1,3 -dione (3a).
Compound 3a was dissolved in 4 ml ethyl alcohol, 0.5 mI water and 0.5 ml hydrazine
monohydrate in a ﬁﬁcrowave heating tube. The tube was heated at 100 °C under microwave
for five minutes. After reﬁ‘lov:ing all the solvent, the residue was subjected to a C18 reverse
phase HPLC rseparai:ion to yield (25)-1~(1H-indol-3-y1)-3-(5 —(isoquinolin—ﬁ—yl)-l 3.4-
thladiazol-2~yloxy)propan-2-anune (3) (2.4 mg) as a TFA salt 'H NMR (400 MHz,

. Methanol-ds): 6 3.08 (m, 1H), 3.12 (m, 1H), 3.58 (m, 2H), 3.74 (m, 1H), 7334, 7= 7. ZHZ
1H), 7.41 (t,T=7.2 Hz, 1H), 7.69 (d,-J = 7.6 Hz, 1H), 8.32 (m, 2H), 8.46 (d, ] = 8.8 Hz,
1H), 8.53 (m, 2H), 8.72 (s, 1H), 9.60 (s, 1H); MS (API-ES) m/z (%): 402 (95%, M'+1), 424

(100%, M+Na*); HRMS (ESI): calculafed for C22H19N50S [M+1]:_ 402.1388 ; found:

402.1394.
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N-((S)-2-am no-3- (3- chlorophenyl)propyl )-5-(3-methyl-1H
i ndazol -5-y1)-1, 3,4- thiadiazol -2-am ne C191-1/9CIN6 S 399.11532 399. 11569
57 /' 110(110 Il NA(S)-2-am no-3- (0- phenyl)phenyl)prop

y1) - 5- ( 3- nwotepbe/akiondazol- 5-y1) - 1, 3, 4- t hi adi azol - 2- ani PEr/C2BAkaze S "
441.18559 441.18568 58 31.-N CH3i OH . Schin®N41111P 4-aS) - 2- am no- 3- (5-
(3-methyl- 1Hi ndrol -5-y1)41, 3, 4- thiadi azol 5¢- yI am no) popyl yphe nol

CDHZG, N6O S 381. 1§|921 38 149:4,’343& Br
— CEK
hydrazme Br. t+-Buli/ C-Oz HZNCSNHNHz
)-K@( POCI3

N—N

~A-ph
@A )\NHZ t-BuONOlCuBrg %@/f\ )\Br HzN/\II\! N

N/ 8 H NH2
N
H 4 _
[0086] 5-bromo-2-fluoro-phenyl-ethanol (4b): Commercially available 4a (150.0 g,

739 mimol) was charged into a 2 liter round bottom flask. The reaction mixture in the flask
was immersed in an ice-water bath. Methylmagnesium bromside (270 ml, 812 mmol) was
added dropwise via an additional funnel. The reaction mixture was. continually stirred for
one more hour after the addition. After the reaction was completed, the mixture was slowly
poured into 500 mlice water plus 250 ml saturated ammonium chloride. The resulting
aqueous solution was extracted with ether (800 ml x2) ina separation funnel. The
combined ether layer was washed with brine and dried over sddium sulfate, Removal of the
solvent gave the product (4b) (150 g, yield = 93%). The product was used directly for the
next step without further purification. ' o '
[oo87] -(5—bromo-2—ﬂuoro—phenyl)—ethanone {4¢): Compound 4b (50.0g, 228
mmol) along with 300 ml dichloromethane was charged into 2 liter round bottom flask.”
Crushed pyridinum dichromate (171.0g, 456 mmol) and powdered molecular sieves (10 g)
were both added into the flask. The heterogeneous reaction mixture was stirred for 16 hours
at 20 °C. The resulting reaction mixture was filtered through celite and washed with ether
(500 ml x 3). The combined filtrate was concenirated undex: reduced pressure. The érude 7
product was eluted ﬂ:rougii a short silica gel pad (3 inches in length) with10% EtOAc in
hexane. The resulting product (42.0 g, yield=34%) was used for the following step.

[0088] S#bromo-B—methyl-IH-indazole (4d): Conipound (4¢) (66.0 g, 304 mmol)

and 350m1 anhydrous hydrazine were charged into a 1 Liter round bottom flask. The
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59 CE1/4 * ?* N (4-((S)-2-am no3-(5-(3-nethyl-111- indazol -5-y1)-1, 3, 4-

t hi adi azol

-2- ylam no) propyl ) phe nyl) net hanesul f ona ni de CN70 2011232 S2 .

458. 14274 458..14300 ---rWDO Ex. No. 2006/044860 Structure Nanme Mol ecul
: : . ar
For mul a PC¥OUBROIBE6037374 Theoretical (W) tsured OW-1-EBCT/USMMB/BB7CH. N' -

;rpﬂul‘iﬁng geagpcm mrxt;ure Was, reiﬂuxed at 117 °C for 5 hours. After the reaction mixture
was allowed to cool down to room temperamre the excess hydrazine was evaporated under
' Vreduced pressure to ymld a white solid. 400 m] water was poured into the resulting solid
and water was filtered off. The solid was washed with 400 ml water twice. To remove the
trace amount of hydrazirre, the white solid was taken up in 600 ml EtOAc and washed with
300 m] water twice and saturated brine solution. The EtOAc layer was then dned over |
sodium sulfate. Removal of the solvent gave ﬂm desired product as a white amorphous
solid (60.0 g, yield=94%). The product was used directly for the next step without further
purification. o 7
[0089] 3-Methyl-1HLindazole-5-carboxlic acid (4e): A three necked round bottom
ﬂas“k-equipped with au internal thermometer and an overhead stir motor was charged with
600 mL of THF and chilled to —78 °C. #-Buli (1.7 M in THF, 200 mL, 0.340 mol) was
added to the flask, and the mixture was stirred for 15 min. 5-Bromo-3-methyl-1H-indazole
(4d) (22.4 g, 0.106 mol) in 200 mL THF was then added dropwise via an addition funnel.
The rate of addition was closely momtored to insure that the internal temperature remained
below ~70 °C. The resulting orange solution was stirred for 30 min, at which point CO2
was bubbled through the mixture. A white precipitate was observed.

[0090] After 20 min, the ice bath was removed and the temperature allowed to warm
to room temperatures (1t), and stir for an additional 30 min. Water was then added, 40 mL
initially followed by a further 200 mL. The biphasic mixture was partially concentrated
under reduced pressure, removing ~75% of the original organic portion. The brphasrc
solution was then fransferred to an addition funnel, and the organic phase was extracted
with 100 mL of 2M NaOH. The combined aqueous extracts were then washed with ether
and then acidified to pH = 2.0 with conc. HCL. A precipitate began to form and the mixture
"was cooled to 0 °C to corplete the precipitation. The resulting solid was filtered, washed
with 1M HCI and dried under redueed pressure at 160°C over phosphorus pentoxide,
. affording 3-methyl-1H-indazole-5-carboxlic acid (4e) (18 12,96 %yvield}asa pmk/berge

solid. "H NMR 400MHz (d* MeOH) 2.61 (3 H, 5); 3.33 2 H, §), 7.52 (1 H, d, T = 6.0 Hz),

8.05 (1 5, t, T =5.2 Hz), 8.50 (1 H, s). -MS (API-ESy m/z (%): 177 (100%, M +H). |
[0091] = Two methods are used to prepare 5-(3-Methyl-1H-indazol-5-yl)-
.[1,3,4]ﬂﬁadia201-2—}rlamine (4f). Method 1 uses a procedure sirrlilar to the preparation of
18, | |
~ [6092] 'Method 2: To around bottom flash equipped with an overhead stir motor
was added 80 g of polyphosphoric acid. The flask was heated to 90 °C and a finely ground

mixture of 3-methyl-1H-indazole-5-carboxlic acid 4e (8.0 g, 45.5 mmol) and
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| e8 5-(3-nethyl-1H ndav 01-5-yl)-N((S)-p I di

8 5- : yrrolidin-2- ylnmethyO-1 -

t hi adi azol - 2-am ne C161116N6S 315. 13864 315. 13863 61 %:li * 4%0* 4

- MAS) - 2-ami no- 3- ((3- phenyOphenyl)prop y1)-5-(3-nethyl-111-

i ncl a7ol- Swoloecl4@4- t hi acliazol -2-am ne C26H24N6S 4411)(]:8*6@96:40613748513 62

it ntazol oby i eagti T dashSS A AL SR RS 0!

63 cas N-({ @sul%ﬁ@ﬁi‘xﬂﬁre&vas(sﬁrréd for 24 hr. At this point 200 m! of ice water gvgslazd%eg (‘307th§ 0095
solution, and the pH of the resulting mixture was adjusted t0 7.0 using solid KOH. A
preczpztate was formed in the process. The prec1p1tate was isolated by ﬁltratlon, washed
sequentially with water and ether, and dried at reduced pressure, affordmg 5-(3-Methyl-1H-
indazol-5-y1)-[1,3,4]thiadiazol-2-ylamine (4f) (5.50g, 53% yield) as a tan colored solid. "H
400 MHz NMR (d® DMS0), 2.54 (3H, 5), 3.17 (1 H, 5), 7.54 (1H, d,J=8.0Hz),7.83 (1H,

~ t,7=8.0Hz), 8.06 (1H, 5). MS (APLES) m/z (%): 232 (100%, M'+H).

[6093] 5-(5-Bromo-[1,3 4]th1adlazol—2¥y1)—3—meﬂ1yl-IH—indazole (40)' A suspension -
of 5(3-Methyl-1/-indazol-5-y1)-[1,3 4]tluad1azol~2—ylaxmne @ (1.10g 4. 76 mmol) in 20
ml acetonitrile was added into a mixture of tert-butyl nitrite (0.74 g, 7.14 mmol) and
coppex(If) bromide (1.27 g, 5.71 mmol) that was preheated to 60 °C. The resulting mixture
was heated at 60 °C for 2 hours. After removing all the solvent via evaporation under
reduce pressure, the remammg residue was partitioned between ethylacetate and saturated
brine. The ethylacetaie solution was washed with brine and dried over sodium sulfate. An
‘orange solid was obtained after removing the solvent as the crude product (.10 g). It was
used directly fornext step. MS (API-ES) m/z (%): 295 (100%, M'+1), 297 (97%, M™+3).
[0094] Example 4: S-N-[S-(3-Meﬂ1y1—lH‘—indazol-Sle).-[l ,3,4]thiadiazol-2-y1]-3-
phenyl-propane-1,2-diamine (4): Example 4 was syntﬁesi'zed in a way similar to example 1
using 4g and S-3-phenyl-propane-1,2-diamine as the starting materials. It was purified by a
reverse phase HPLC procedure as a TFA salt: "HNMR (400 MHz, Methanol-dy): 5 2.60 s,
3H), 3.06 (m, 2H), 3.64 (m, 1H), 3.74 (m, 1H), 3.88 (m, 1H),735(m 5H),7.57 (d, T=8.8
Hz, 1H), 7.87 (d, J = 8.8 Hz, 1H), 8.08 (s, 1H), MS (API-ES) m/z (%): 365 (100%, M™1),
751 (60%, 2M+Na"); HRMS (ESI): calculated for CI9H2INGS [M-+17: 365.1543; found: |
365.1542. .
[0095] Ex ample 5: S-3-(1H-Indol-3 -yl)-N-[S -(3-methyl-1H-indazol-5-y1)}-
[1,3, 4]th1ad1azol-2-y1]—propane~1 2-diamine (5): Example 5 was synthesized in a way
' similar to example 1 using 4g and S-3-(1H-Indol-3-y1)- propane—] 2-diamine as the starting
materials. It was punﬁed by a reverse phase HPLC procedure as a TFA salt: "HNMR (400
l\ﬂiz,_Methanol-m): 52.62 (s, 3H), 3.18 (_m, 1H), 3.25 (m, 1H), 3.67 (m, 1H), 3.79 (m, IH),
3.99 (m, 1H), 7.09 (,7=7.2 Hz, 1H),7.17 (t, T=7.2 Hz, 1H), 7.29 (s, 1H), 7.4'2(d, =84
Hz, 1H), 7.58 (d, ] = 8.8 Hz, 1H), 7.63 (d,J = 7.6 Hz, 1H), 7.89 (dd, Y = 8.4, 1.2 Hz, 1H),
8.10 (s, TH); MS (API-ES) m/z (%): 404 (100%, M 1), 829 (30%, 2M-FNa®); HRMS
(EST): caloulated for C21H22N7S [M+H]: 404.1652; found: 404.1651.

25



-di chl-or ophenyOpr oF yO0-5-(3-nethyl-1H indazol-5-y1)-1,3,4- thi
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[0097] - General procedure for the aminothiadiazole amide bond formation reaction:
150 mg aminothiadiazole (0.65 mmol, 1 equiv.) was dissolved in 6 ml DMF and PS-EDC
(1083 mg, 1.95 mmol, 3 equiv.), HOBt (263 mg, 1.95 mmol, 3 equiv.} and the
corresponding acid (1.95 mmol, 3 equiv.) were added. The reaction mixture was stirred
overnight at room temperature and filtered. The resin was washed 3 times with 20 ml DMF
- (each) and the combined DMF phases were evaporated. The crude yellow. oil was subjected
to the next reduction step without further purification. “ '
[0098] General procedure for the hthlum aluminum hydride (LLAH) induced mmde
reduction: The crude product from the prev:[ous step was dissolved in 5 m! of THF and
cooled to 0 °C. 6 ml of LAH was added (1M in THF) and the cooling bath was removed.
Stlmng was continued for 2h at room temperatme 50 ml of dry THF was added and the
reactlon mixture was poured into a stlrrmg mixture of 10 g Na2804 10xH,0 in 50 mlof
THF. Stirring was continued at room temperature for 30 min and the reaction mixture was
filtered. After washing (3 times with 80 ml CH,Cl, each) and drying of the combined
organic layers over MgSOs, the ﬁlixture was evaporated. The crode product was partially
punﬁed on 2 preparative TLCs, Jeading to the reduced intermediate with an average purity
between 75 — 85%. This material was used without further purification in the final BOC-
deprotection step. '
[0099]  General procedure for the TFA induced BOC deprotecton The semi-pure
material from the prewous reaction was dlSSOlVed in 10 m] CH;Cl, and 3 ml of TFA was
added at room temp. The reaction was _s_;ured at Toom témperature for 2 h and 50 ml of
toluene were added. The reaction mixture was evaporated and rsdissolved in 2 ml of
methaniol. The pH of the mixture was increased with SM NaOHg) (3 — 10 drops from a
Pasieur pipette) and loaded onto a preparative TLC pléte for purification purposes (10%
MeOH in CH,Cl,) leading to the free amines. To obtain the corresponding HCI salts of the

compounds, the preparative TLC silica gel washing solutions were acidified with 1 ml of
26
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an additional purification step on a preparative HPLC (TFA buffer) was required.
[00100] Example 6: 2—[5—(3-Methyl-lH-mdazol-S—yl}-[l;3,4}thjadiazol-2-ylarnj119]-
1-(teh‘ahydro—pyran—d—yhnethyl)-ethyl—émmonium trifluoro-acetate (6). MS (API-ES) m/z
(%): 373 (100%, M"+1), 374 (25%, M +2), 395 (10%, M 4+23), 767 (33%, IM +23).

' 0
N
N NH;
N
H ,
[00101] Example (S)—{1—Benzy1—2—[5—(3-methy1 ~1H-indazol-5-yl)-
[1,3 4]th1ad1azol-2-y1ammo]—eﬂ1y1} -methyl-ammonium trifluoro-acetate (7). MS (API-ES)
m/z (%): 379 (100%, M'+1), 380 (25%. M'+2), 401 (10%, M'+23), 779 (25%, 2M+23).
[00102]  Bxample8: (R)-1-[5-(3-Methyl-1H-indazol-5-yI)}{1,3 41thiadiazol-2-
ylcarbamoyl]—2—pheny1—ethy1-armnonium chloride (8). MS (API-ES) m/z (%): 365 (100%,
M'+1), 366 (25%, M*+2), 387 (33%, M'+23), 751 (85%, 2M++z3)
[00103] Examp_le 9: (2-Mecthylamino-1,2,3 4-tetrahydro—naphthalen—Z—yhethyl)— [5-
(3-methyl-1H-indazol-5 -yl)-[l 3 4]thiadiazol-2-yl]-amine (9). MS (API-ES) m/z {%): 405
(100%, M*+1), 427 (15%, M'+23), 831 (75%; 2ZM™423). |
[00104] Example 10: (2-Methylamino-indan-2-ylmethyl)- [5—(3—meﬂ1y1 -1H-indazol-
5-yD)-[1,3,4lthiadiazol-2-yl]-amine (10). MS (API—ES) m/z (%): 391 (100%, M'+1), 413
(10%, M™+23), 803 (75%, 2M '+23).
[00105) - Bxample 11: (S)—[S—(B—Mefhyl—1H’-_indazol—.5-y1)~l[1,3,4]thiadiazol-2—y1}'~(2-
methyl-1,2,3 A-tetrahydro-isoquinolin-3-ylmethyl)-amine (11). MS (APE-ES) m/z (%): 391
(100%, M+1), 413 (7%, M'"+23), 803 (15%, 2M *+23). |
{00106] - Example 12: N?‘-[S-(3-Methy1-1H-mdazol 5-yl)-[1 3,4]thiadiazol-2-y1}-1-
(1,2,3 4~tetrahydro-naphﬂlalen-2—yl)—ethane—1,2~d1amme.(12). MS (API-ES) m/z (%): 405
' (100%, M*+1), 427 (30%, M'+23), 831 (95%, 2M'+23). |
[00107] = Example13: (2- Ammo—mdan—.?—y]methyl)-{S—(B—methyi -1H- mdazol—S-yl)—
 [1,3,4]thiadiazol-2-yl}-aminé (13). MS (API-ES) m/z (%): 377 (85%, M'+1), 399 (15%,
M™+23), 775.2 (100%, 2M+23). '

[00108] Example 14: (2- Ammo-l 2,3 4-tetrahydro-naphthalen— -ylmethyl) [5-(3-
methyl-IH—indazol-S—yl)—[1,3,4}ﬂ31ad;azol—2-y1]—anune (14). MS.(API—ES) m/z (%): 391
(100%, M*+1), 413 (10%, M"+23), 803 (20% 2M"+23).

[00109] Example 15: (S)~3-(BfFluoro-phenyl)-N-[S—(3-methy1—_l H-indazol-5-y1)-
[1,3,4]thiadiazol-2-yl]-propane-1,2-diamine (15). MS (APL-ES) m/z (%): 383 (100%,

M'+1), 405 (8%, M'+23), 787 (55%, 2M +23).
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- g. * N((S)-2-am no-3- (4-tert- butyl phenyl)propyly

5-(3-net hyl- 1H ndazol -5-y1)-1,3,4- thiadiazol -2-am ne C23. H28N6S 421. 21689
42121648 67 CGKa , 10\ ...,.. a *SO MS)-2-am no-3- (naphthakn-2-

YDFDPA- 5- meomasﬁml—l-i ndazol - 5-y1)-1, 3, 4- thiadi anml- 2remViE2813722N6S

o0 e’iﬁVkS)¥ @ 4- b1ﬂuoro-pheny1} N-{5 —(3-methyl-1H-indazol-5-yl)-
[1 3 4]th1ad1azol~2—y1]—propane 1,2-diamine (16). MS (API-ES) ny/z (%0): 401 (100%,
M*+1), 423 (8%, M'+23), 823 (65%, 2M +23). :
[00111] Example 17: (S)-N'-[5-(3-Methyl-1H-indazol- 5-y])-{1,3 4]thiadiazol-2-yl]-
3-py1idin—2-yi—propane’~1 2-diamine (17). MS (API-ES) m/z (%): 366 (100%, M'+1), 388
(35%, M+23), 753 (40%, 2M+23).

[00112] Example 18: (S)-3-(3 4—chh10ro-phenyl)-N-[5 (3—methy1—1H—mdazol-5-yl)
{1,3,4]thiadiazol-2-yl}-propane-1,2-diamine (18). MS (API- ES) m/z (%6): 433 (100%,
M*+1), 435 (65%, M"+3), 887 (15%, IM"+23), 889 (20% 2M+25). ' |
[00113] Example 19: (S)- 1-(1H—Indol—2-ylmethy1) -3-[5-(3-methyl-1H-indazol-5-y1)-
[1.3 4]thiadiazol—2-yiam1no}—propyl-annnomum trifluoro-acetate (19). MS (API-ES) m/z
(%): 418 (100%, M'+1), 440 (30%, M'™+23), 857 (50%, 2MH-23). |
[00114] Example 20: (2-Hydroxy-3-phenyl-propyl)-[5— ~(3-methyl- IH-mdazoI-S-yl)—
[1,3 4]thladlazol-2-ylj -ammonium triflnoro-acetate (20). MS (API—ES) m/z (%): 366
(100%, M*+1), 388 (20%, M+23}). S :

[00115] Example 21: (2-Hydroxy—3»phenoxy—prbpyl)-[5—(3-methyl—1H—indazol—5-
y1)-[1,3,4]thiadiazol-2-yI}-ammonium triﬂuorb—_acetafcfe (21). ™MS (API-ES) m/z (%): 382
(100%—, M*+1), 404 (18%, M™+23).

[00116] Example 22: (18,28)-1-{[5-(3-Methyl-1H-indazol-5-y])-[1,3,4]thiadiazol-2-
ylamino]-methyl}-2-phenyl-propyl-ammonium chloride (22). MS (API-ES) m/z (%): 379
(100%, M+1), 401 (40%, M*+23), 779 (80%, 2M '+23). ‘
(00117] =~ Example 23: (S)-2-[5-(3-Methyl-1H-indazol-5 -y1}-[1,3,4]hiadiazol-2-
ylamino]- 1-(4—t1ﬂuoromethyl—benzyl)-ethyl -ammonium chloride (23). MS (API- ES) m/z
(%): 433 (100%, M++1) 455 (20%, M*+23), 887 (55%, 2M"+23).

,- [60118] Example 24: (S)-2-(2-Bromo-phenyl)-1-{[5-(3-methyl-1H-indazol-5-yl)}-
[1,3,4]thiadiazol-2-ylamino]-methyl} -ethyl-ammonium trifluoro-acetate (24). MS (API-
ES) m/z (%): 443 (95%, M+1), 445 (100%, M*+3). '

[00119] Example 25: (S)-2-(4-Ethyl-phenyl)-1-{[5-(3-xmethyl-1H-indazo}-5-y1)-

[1 ,3,4]thiadiazol—2-y1annno}-methy1} -ethyl-ammonium tnﬂuoro-aceﬁate (25). MS (API-

ES) m/z (%): 393 (100%, M++1)_,'415 (15%, M"+23), 807 (45 %, 2M 23). '
[00120] Examgle' 26: (S)-l—(3,5—Diﬂuoro—benzyl)—2—[5—(3—methyl-IH-indazol-S—yl)-
[1,3,4]thiédiazol—2-ylamino]—ethy1—ammonium chloride (26). MS (API-ES) m/z (%): 401 '
(100%, M*+1), 423 (15%, M"+23), 823 (75%, 2M+23). ‘
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N4S) - 2- am no- 3- (benzo[ b]t hi ophen3-yl)propyl)-5-(3- nmethyl-1Hindazol -
5-y1)-1, 3,4- thiadiazol -2-am ne C211120N6S2 421.12636 421.12660

1001491Exanpl e .69: 5-(1Hindazol -5-y1)-1, 3, 4-thi adi azol - 2-ani ne was:
synt hesi zeWQm@mmy simlar to that of 41 as shown i n ISHERISB3ITW7E h

commer ci al | gl,[ﬂmy@l]l a}ka eIl h X DiMxtisoxF-blenlatyZHS -G methel- Sl andazolgS-yl)-
T s behiar el bbb il - AT e 3
shown in Sc h?@@ﬂ 41\/P$!lm ’E(Q@'%P'W@?) 811 (50%, 2M*+23).

(5-(111-i nda 4-t'hi adi azol- 2-am ne) as the startln mat eri al .

WO 2006/ 0448mmi/ uszcm@m@z&nﬁ)zi {(6-Metwhbi-ipdezolNen- [ M 4e81ARF I Zor nul a
chi or opheny b SHV LRt §ie Pl 2 dhelinbl) tynBatialish kiR ABAAR (ks

(API-ES) m/z (%) 443 (100%, M"+1), 465 (15%, M*+z3) _
[00123] ample 29: (S)-1-(3,4-Dimethoxy-benzyl)- 2—[5—{3-methy1—1H—1ndazol—5—
yl)-[l,3,4]th1ad1azol—2—ylammo}—ethyl-ammomum chloride {29). MS (API-ES) m/z (%):
425 (100%, M), 849 (10%, 2M+1), 871 (8%, 2M '+23).

© [00124] Example 30: (S)-2-[5-(3-Methyl-1H-indazol-5-yl)-{1,3,4 thiadiazol-2-
ylamino]-1-phenyl-ethyl-ammonium chloride (30). MS (API- ES) m/z (%) 351 (100%,
M'+1), 373 (5%, M'+23), 723 (25%, 2M'+23).
[00125] Exam ple 31: (S)-3-(4-Methoxy-phenyl)-V-[5-(3-methyl-1H-indazol-5-yl)-
[1,3,4]thiadiazol- 2—y1]~propane-1 2-diamine (31). HRMS (ESI): caled. for C20H23N§OS
[M+H], 395.16486; found 395.16511. :
[00126] " Example 32: (5)-N-[5-(3-Methyl- IH-mdazol—S-yI) [1,3,4]thiadiazol-2-y1]-4-
phenyl-butane-1,2-dianxine (32).' HRMS (ESI): caled for CaoHzaNeS [M*+H], 379.17041;
found: 379.16994, \ |

' [00127] Example 33: (S)- [5-(3-Methyl-1H-indazol-5-y1)-[1,3,4]thiadiazol-2-yl}-
(2,3,4,9-tetrahydro-1H-B-carbolin-3-ylmethyl)-amine (33). HRMS (ESI): caled for
CpHN,S [M'+H], 416.16519, found: 416.16537.
[00128] Example 34: (5’)-3-(2—F1u0ro-phény1)-N—[5—(3-'-methyl-lH-indaé.ol—S—yl)—
[1,3,4]thiadiazol-2-yi]-propane-1,2-diamine (34). HRMS(ESI): caled for CioHFNgS
[M*+H], 383.14487; found 383.14511. |
[00129] Example 35: (.S}B-(Z-Chloro—pheﬁyi)-N—[5-(3-methyl-lH—indazaLS«-yI)»
[1,3 4]tb1ad1azoI—2—y1]-propane—1,2-dlamme (35). I-IRMS(ESI) caled for C;oHpCINGS
[M+H], 399. 11532; found 399.11554.
{00130] Example 36: (S)-N- [S{S-Methyl—lH—mdazol— -yD-[1,3 4]th1ad1azol—2—y1]—3—
o-tolyl-propane-1,2-diamine (36). HRMS (ESD): calcd for CooHysNeS [M+H], 379.16994;

found 379.17011. ° _ w ‘
[00131)] Exampie 37: (S)‘mN~[5-(3—Methyl-lH—indazol—S—yI)—[I,3,4]thiadiézol-2-y]]-3-

- (3-trifluoromethyl-phenyl)-propane-1,2-diamine (37). HRMS (ESD: calced for Ca0HzoF3NgS
[M™+H], 433.14168; found 433.14208.
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| i nCI N6S 385. 09967 385.09996 71 le N-((S)-2-am no-3-(4-
i f1 uoronet hyl') phenyl ) pro pyl)-5-(1Hindazol - 5-y1)-
, 4-thi adi azol - 2-am ne CO01-117P3N6S 419. 12603 419. 12604 N \%-12 gig

2 a N- RS)wWD-2806/04¢868- (napht hal en- 1-yl)propyl)-5- PCT/US2005/037374
lHaln ndaqu{gﬁm}) FoTh 383 @Rﬁ&@.@hﬁm-bh@ymtﬂ@%&h@mﬂﬂaﬂﬂﬁ 5391

[1,3,4]thiadiazol-2-yi]-propane-1,2-diamine (38). HRMS (ESI): caled for CioHz0CINeS.
© [MPHH], 399.11532; found 399.11575.

[00133] Example 39: (5)-3-(4- FIuoro-phenyl)—N—[S (3—methy1-1H—i11dazol— »yl)—
1,3 4]th1ad1azol—2~yi]—propane—1,2-dlam1ne (39) HRMS (ESI) caled for C19H20FNSS
[M+H], 383.14487; found 383.14465. -
[00134] Example 40: (S)-N-[5-(3-Methyl-1H-indazol-5-y1)-{ 1,3,4]thiadiazol-2- yl]-3-
pyridin-3-yl-propane-1,2-diamine (40). HRMS (ESI): calcd for CysHzoN7S [M+H],
366.14954 found 366.14995. '

“r [80135] Example 41: (S)-N-[5-(3-Methyl-1H-indazol-5-y1)-[1,3,4]thiadiazol-2-yl]-
3,3-diphenyl-propane-1,2-diamine (41). HRMS (ESI): caled for CsHasNeS [M'+H],
241, 18559; found 441.18616.
[00136]  Example 42: {S)-3-(4-Chloro-phenyl)-N- [5-(3—meﬂ1yl-1H—mdazol- -yh)- .
[1,3.4]thiadiazol-2-yl]-propane-1,2-diamine (42). HRMS (ESI): caled for C oHoCINGS
[M*+H], 399.11532; found 399.11578. -
[00137] Example 43: (S)-N-[5-(3-Methyl-1H-indazol-5-y1)-{1,3,4]thiadiazol-2~yl]-3-
m-tolyl-propane-1,2-diamine (43). FTMS Theoretical (I\{I+H) 379.16994, found 379.16979. .
[00138] Example 44: (S)-N-[5-(3-Methyl-1H-indazol-5-y1)-[1,3 4 thiadiazol-2-y1]-3-
thiophen-2-yl-propane-1,2-diamine (44). FTMS Theoretical (M+H) 371.11071, found
371.11044.
[00139] Examplé 45: (S)-N-[5-(3-Methyl-1H-indazol-5-y1)-[1,3,4]thiadiazol-2~yl]-3-
(2-triﬂuommethyl—phenyl)—propéne—1,2~diamine (45). FTMS Th;ofetical (M+Hj .

G s
tr
3

(
1
7
(

433.14168, found 433.14131.
[00146] Example 46: 5-(3-methyl-1H-indazol-5-y1}-N-(((2S,3R)-3-phenylpyrrolidin-
2—y1)mefhyl)—1,3,4*thiadiazol-2—_amine (46). FTMS Theoretical (M+H) 391.16994, found -
391.17039. | |
[00'141]' Exﬁmp}e 47: (S)—3-(3-Metlmxy~pheny1)—N1—[5—(B—methyl;lH-indazo]—S -yD)-
[1,3 A]thiadiazol-2-y]]-propane-1,2-diamine (47). FTMS Theoretical (M-+H) 395.16486,
found 305.16545. / o

- [00142] Ex ample 48: 5-(3-methyl-1H-indazol-5 —yl)—N~(((ZS ,48)-4-phenylpyrrolidin-

2-yDmethyl)-1,3,4-thiadiazol-2- amine (48). FTMS Theoretical (M+H) 391.16994, found
391.17009.
[00143] Example 49: N- ((S)—Z amino-2-{2, 3-ci1hydro-1H~mden—2—yl)ethyl) -5-(3-
" methyl-1H-indazol-5-y})-1,3,4-thiadiazol-2-amine (49). FTMS Theoretical (M+H)
391.16994, found 391.17051.
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pi 73 N * s aN-((S)-2-am no-4- phenyl butyl 5-y1)-1, 3, 4-thi adi azol - 2-
)-5-(1Hindazol - i am ne Cl9H20N6S 365. 14702 365 M5 (APl ES) 74 or OPst-
N62 N-((S)-2-am no-3- (naphthal en-2-yl)propyl)-5- (1Hindazol-5-y1)-1, 3A-
t hi adi azol WD MW¢/He36C22H20N6S 400. 14702 ' 401 MS (APl - ESPCV8SIQ0B037374
sE00144) 1 5 5 (Example 501 F(zé'qul-(S-(B-meﬂlyl-IH -indazol-5-yl)-1,3,4-thiadiazol-2-

ylamino)-1-phenylbutan-2-aminium 2,2,2-trifluoroacetate (50). MS (API- -ES) m/z (%): |
379.2 (100%, M'+1), 380.1 (25%, M'+2), 381.3 (10%, M'+3).

[00145] Example 51: N-((5)-2-amino-3-{4- ethoxyphenyl)propyl) 5-(3-methyl 1H-
_ indazol-5-y1)-1,3 4—th1ad1azol—2—amme (51) LCMS (M+H) 409.2 calc. for C21H25NGOS
409.18. L , 7 _ _
[60146] Example 52: N-((S)-2-amino-3-(1H-imidazol-5-yl)propyl)-5-(3-methyl-1H- ' _
indazol-5-y1)-1,3 4—thiadiazdl—2—amine (52). MS (API-ES) mv/z (%): 355 (100%, M+H).
[00147] - Example 53: N-((S)-2-amin amino-3-~(3-bromophenyl)propyl)-3-(3-methyl-1H-
indazol-5-y1)-1,3,4-thiadiazol-2-amine (53). MS (API-ES) m/z (%): 444 (100%, M--H).
[00148] - Example 34: N-((S)-2-amino-4-{(4-methoxyphenyl)butyl)-5-(3-methyl-1H-
indazol-5-y1)-1,3,4 thiadiazol-2-amine (54). MS (APLES) m/z (%): 409 (100%, M'+H).
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14 1.11.. N-((S)-2-am no-3-(2- chkrophenyl)propyl)-5-

(1Hi ndazol -5-y1)-1, 3,4- thiadiazol-2-amne' CHCIN S ISI76 385.09967
385.09932 76 ra SI N-((S)-2-am no-3-(4- isopropyl phenyl)propyl)-5-

(1H i ndazowo20861084869 3, 4-1, 3,4 thi-adilazol - 2-am ne C21} 1EANGBIBY318H59
393.18528 . EXx. No. - Nane Ml ecul ar Formul a Theoretical (Mt11l) Measured

( w T) L Measured
: g N Molecular Theoretical )
Ex. No. Structure ame Formula (M)
FTMS

- N-({R)-2-amino-3-
CHs

/_<_< (4-teri-
" %% | butylphenyl i S
NH, utylphenylipropyl)- CieldaNeS | 331.18990 | 331.17024

T B N
D '
55| s>— 5.(1H-indazol-5-y])-
N\/N ! 1.3,4-thiadiazol-2-

amgine
N-{(S)-2-amino-3-
(3-
J& 3 o chiorophenyl)propyl | CiHoCIN,
56 | I CPREIVIPTORT | MR 30011532 | 399.11569
i SN N )-5-(3-methyl-1H- S

“ indazol-5-yI)-1,3,4-

- thiadiazol-2-amine

N-{(S)-2-amimo3-
(G

LA . ‘ ,

Tpheny] '

57 N\%:Q/\ S)\Nﬁm, i) phenylphenylProP | o s | 44118559 | 44118568
O y1)-5-(3-methyl-1H-

. ' indazol-5-y1}-1,3,4- | ‘

thiadiazol-2-amine

4-((8)-Z-amino-3-(5
(3-methyl-1H-
e indazol-5-y1)-1,3,4- | CisHaoN:O
58 ) (e | Pzl 5) RN | e a021 | 38114043
: : | thiadiazol-2- S :
ylamine)propyi)phe _ | :
" nol

N-(4-((S)—2—anﬁﬁ -
3-(5-(3-methyl-1H-

‘ indazol-5-y1)-1,34-
oy 2 \C"” m - CoinHa N i
50 5 rL/\/“@j\(f’ | tbisdinzot2- | O useimzma | 4584300

\ 5 Wy i S2
yiamino)propyl)phe

nyl)ymethanesulfona

mide
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-N ,

ce7’

*X --e,'
yl ) propyl)-5-(111-indazol -

Pr
5- yl)-

431.17609 431.17653 78 wNr \*

NA(S) -
Cl21-1
N-((S)
am ne

P. 3N6S

[ B Npy |

no- 3-pto

Nilldz N-((S)-2-am no-3-(1-
, 3, 4-t bi adi azol

s.. .2

365. 15429 365. 15435
"B‘l‘eopyl) -5-

P=ra MO0 Bs/0stssh VT propy Ty = 5= ( LHF ndazol 5-V

o | X *
%?L 7% - |ndazol

l%\d-olqc_éu%}

S5-Fydquial,

benzyl-111-dazol
-2-am ne CHN3S 2222

Theoretical
3, 4y ad

-5-

A= périvasiogsas3 7@ suredn

{M|+H§
azol - 2-
FIMS

60

5-(3-methyl-1H-
indazol-5-y1)}-N-
{((S)-pyrrolidin-2- -
ylmethyl)-1,3,4-
thiadiazol-2-amine

| CustisNeS

- 315.13864

. 315.13863

61

N-((S)-2-amino-3-
G-~
phenyhphenyl)prop
y1)-5-(3-methyl-1H-
indazol-5-yi)-1,3,4-
thiadiazol-2-amine

CosHpyNgS

441.18559

441.18513

e

62

- -
v . CHy

NA(S)2-ammino-3-
Co
isopropylphenyl)pro
pyD)-5-(3-methyl-
1H-indazol-5-y1)-
1,3,4-thiadiazol-2-

amine

CoHlreNgS

407.20124

407.20095

63

N-({8)-2-amino-3-
(2:4"'

- djchlofophenyl)pmp .
yI)-5-(3-methyl-1H- |

indazol-5-y1)-1,3.4-
thiadiazol-2-amine

CioH15CEN
g

433.07635

433.07657

04

N-((S)-2-amino-3-
(miphfhalen— 1- _
yhpropyD)-5-(3-
methyl-1H-indazol-
5-y1)-1,3,4-

thiadiazol-2-amine

CoHpNgS

415.16994

415.16976

65

-

Gy . S
'-l!
. ' ' S
: S Ny .

NA{(8)-2-amino-3-p-
tolylpropyl}-5-(3-
methyl-1H-indazol-
511,34
thiadiazol-2-amine

CopHl2NgS 4

379.16994

379.17001
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C12H20NBS 365. 15429 365. 15458 80 N 00 N-((S)- 2- am no- 3- (3, 4-

di f1 uor ophenyl ) propyl) - 5-

(1Hi nda

zol

-5-y1)-1, 3,4 thiadi azol

-2-am ne

Cal 16F2N6S 387. 11980 387.11959 81 N-31 r* ta IS NRS)-2-am no-3-(3, 4-
RICHURA2005/03TdTHe

di chl or ophwieydoyqaressy 1) - 5-

(1H-i nda
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4-- thi

ClEH16912N6S
N- aS) - 2
t hi adi gzol

419. 06070 419. 06058 8

D NH2
5y1) - 5- (

10~ 3- (4- t egdubiley | pheny 1) miepy 1)
-2{am ne C22H26N6S 407. 2

0124 4072012(
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3, @4

66

N-{(8)-2-amino-3~
(4-fert-
butylphenyl)propyl)-
5-(3-methyl-1H-
indazol-5-y1)-1,3,4-

thiadiazol-2-amine

CHsNgS

421.21689

42121648

67

N-{({S)-2-armino-3-
{paphthalen-2-
yl)propyl)-5-(3-
methyl-1H-indazol-
-5-yD)-1,3,4-
thiadiazol-2-amine -

CosHzaNgS

415.16994

41517026

68

N-{(S)-2-amino-3-
(benzo[b]thiophen-
3-ylpropyl)-5-(3-

*| methyl-1H-indazol-

5.y1)-1,3,4-
thiadiazol-2-amine

ClezoNsS:z

421.12636

421.12660 -

' [00149]

Example 69: 5-(1H-indazol-5-y1)-1,3,4 thiadiazol-Z—amjhe was synthesized

in a way similar to that of 4f as shown in Scheme 3 with commercially available 5-bromo-

2-fluorobenzaldehyde as the starting material in three steps. MS (API-ES) m/z (%): 218

(100%, M'+1).

[00150]

Examples 70-87 were synthesized in a manner similar to that as shown in

'Scheme 4 using Example 69 (5-(1H-indazol-3 —yl)-1,3,4-thiadiaz01-2~amipe) as the starting

~ material.
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I . is ir CH3 CH3H3 83 ci * Illcito2 N-((S)-2-am no-3-(2, 4-
clichl orophenyl ) propyl)-5- (1Hindazol -5-y1)-1, 3,4- thiadiazol-2-am zte.

C11116C12N6S 419. 06070 419. 06111 84 te-N * S
o PCT/US2005/037374

WQ 2006/044860

Ex. No.

Structure”

Name

Molecular

Formula

Theoretical
(M+H)

Measured

(M+H)

70

N{(S)-2-amivo-3-(4-
“chlorophenyl)propyl}-5-
(1H-indazol-5-y1)-1,3,4-

thiadiazol-2-amine

1. Cigt7CINGS

385.09967

385.099%96

71

N-((8)-2-amino-3-{4-
{trifmoromethyl)phenyl)pro
pyD)-5-(1H-indazol-5-yi)-
1,3 4-thiadiazol-2-amine

CioH o FaNgS

419.12603

419.12604

72

| N-((8)-2-amino-3-
(naphthalen-1-yI}propyl)-5-
(1H-indazol-5-y1)-1,3,4-

| thiadiazol-2-aimine

CaHpNeS

401.15429

401.15391

i

N-{(S)-2-amino-4-
phenylbuty])-5-(1H-indazol-
5-yh)-1,3 4-thiadiazol-2- -

| smnine

CIS’H?.ONGS

365.14702

365 MS
(APL-ES)

- 74

N-((8)-2-amino-3-
(naphihalen-2-yl)propyl)-5-
(1H-indazol-5-y1)-1,3,4-

thiadiazol-2-amine

CaatzoNgS

400.14702

[ 201 MS
(API-ES)

75

| N~((S)-2-amino-3-(2-
chlefophenyl)propy])-ﬁ-
| {1H-indazol-5-y1)-1,3,4-
thiadiazol-2-amime

CysH;,CINGS

385.09967

385.09932

76 | 4

N-((S)-2-amino-3-(4-
isopropylphenyl)propyl)-5-
(1H-indazol-5-y1)-1,3,4-

thiadiazol-2-amine

C2 1H24NES

393.18559

393.18528




01..""tle2 NRS)-2-am no-3-(4- nethoxyphenyl) propyl)-5-

(111-indazol -5-y1)-1, 3,4- thiadi azol -2-am ne C121120N6CS 381. 14921

381. 14908 WD 20061044860PCT/ US2005/ 037374 Ex. No. Structure' Nane
Mol ECU| ar ﬁmmﬂm%m etical (\11 +1 1) Measured (I\/IAI ) Rl-'\pq‘]:mgm)(}:,/()37374 d
I\I—((‘?E %If no- 3- (&sRLonopheny! ) propy1) -5- (I 11-Yeieralator beppopicay | Pgpsure
t hi ad -am ne CIst1 17Br N6q ¥28. 04915 429. 0495860:88la | | (M+H) (M+H)

N(S)-2-araino-3(1-

NN

i & -1H-imidazol-5-

Weadl beozyl-1H-imidazol CoHnNeS | 431.17609 | 431.17653
) ! y])pmpyl)—i-(lﬂ—indazol-5- : :
yi)-1,3,4-thiadiazol-2-amine

7,7:”14‘

z/
z\\‘
-

N-{(S)-2-amino-3-m-

’ M3
Y ; - -indazol-
g I D tolylpropyl)-S{1H-indazel- | 0 N | 36515429 | 365.15435
NG s Y 5-y1)-1,3 4-thiadiazol-2- :
N ey | ;
- amine - :

N-((8)-2-amino-3-p-

N .

, 1)-5-(1H-indazol- ;

79 | s [ D-n_ /4 o | tolylpropyl)-5-(1H-in . CisHypNGS | 365.15429 | 365.15458
N O 5-y1)-1,3,4-thiadiazol-2- :

ammine

NA(S)-2-amino-3-(3.4-

NN i ¢ 1)-5-
$0 '\>‘“¥/"C§F diftnorophenyl)prop) CiHiFNGS | 387.11980 | 387.11959
% L (1H-indazol-5-¥1)-1,3,4-

thiadiazol-2-amine ‘

NA(S) 3 amino 3-GA-

-y ; 1 1)-5- :
81 P N\_/—@u dichlorophenyljpropyl) | CieHiCLNeS | 415.06070 | 419.06058
' '-;% (1H-indazol-5-y1)-1,3.4- ’
" ' thiadiazol-2-arine
—a
N.—-N o - '_ z e 4_tert_
S N-((§)-2-amino-3-(4- |
s henyl)propyl)-5-(1H-
s | butylphenylpropyl)-5-( CoHeNeS | 40720124 | 40720120
N _ indazol-5-y1)-1,3,4- . '
‘ s ) thiadiazoi-z-mine
¢Hy Cis

— NA(S)2-aminoB-(2,4- , 1
83 | "r"\%qd—@—c: dichlorophenylipropy) CisH1CLNeS | 419.06070 | 419.06111
ant - (1Fk-indazol-5-y1)-1,3,4-

: | . thiadiazol-2-amine

N~A{(S)-2-amino-3-(4~ ,
- 7 -

th henyl 1)-5-
g4 | o DA, |methonpbenlorop S o og | 35114921 | 38114908
K o (1H-indazol-5-y)-1,3,4- |- |
thiadiazol-2-amine
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*r
pyl)-5-(11-1-i ndazol

N-((S)-2-am no-3-(3-
_5_y1)_

(trifluoromethyl)phenyl)pro 7
1,3,4-thiarlia7o0l-2-anble C19H r F3N6S

- 419. 12603 419.12659 87 NI 1\ 1106 , H2 NAR)-2-am no-3-12-

br onophenytwomeagamdses 5- OH dazol -5-y1)-1, 3,4- in thi adi apdE/ESI08M03MET4

Qi | @BrN6S[429. 04915 429.049527 [00151] Exanpl e |88volecular | Theoretical | Measured
5- (6- f Eudfoo; 1H- i nda2@#irs- y1) - 1, Qydet hi adi azol - 24angfgus88) : M \| lov
sr-NH2 [ 00152] Thi s conpound was prepared in a manner simlar to thHat show
i n Schene 3 usi n(] 5-bmmb-6-f1.1 7n| e QQd\ whi-ch—was—treated—
with {-buty| I'ithiumand carbon f@i@laﬂ}é“? *yi el ¢
6-fl uopro- 1H: i ndaz -,5 C | {i teonavghieahDpibipl)S- conp | u

“treat ede§ wj (AT T ol Zi dqlﬁlﬂlqangl. phasphar ?@Q‘geé%t oPPaPR | 420.00956.
5-(6-1luorotl |ndazo_l- -y1)-1,3 -th| i azol-2-amine. Mb (API-E9) raiz
(%9: 236 (1p0% M++1). [00153]T dﬂﬁ" '?H‘H‘Fes forl making the internediates
of Exanple B8 are shown bel ow ifn Schene 5. - Schene 5 . _

N-((S)-2-amino-3-(3-
£ (trifluoromethyl)phenyDpro
36 '“T:\>_N \/_6: pyD-5-(1H-indazol 5yl | o 4 BN | 419.12603 | 419.12659
_ {:d { 1,3 4-thiadiazol-2-amine -
WHz
—N ; NA{(R)-2-amino-3-(2-
: Lo~ b:mop(R) henmo _('1")'-5- w
87 J:@/L © W bromophenylpropyl)-> CiHBiNGS | 429.04915 | 429.04952
(1H-indazol-5-yl)-1,3,4-
' thiadiazol-2-amine

[00151]

[00152]

Fxample 88: 5-(6-fluoto-1H-indazol-5-yl)-1,3,4-thiadiazol-2-amine (88):

NN
soaln
7 S :

N
N AL

H

This compound was prepared in a manner similar to that shown in Scheme 3,

using S-bmmo-ﬁ-ﬂuoro-lH-}ndazole (88d), which was treated with #-butyl lithium and
carbon dioxide to yield 6—ﬂuoro—1H—iﬁdazole-5-carbokylic acid.” This compound in turm .
‘Was. treateded with thidé%mic‘arbazide and polyphosphon'c acid to form 5-(6-fluoro-1H-
‘indazol-5-yl)-1,3,4-thiadiazol-2 -arnine. MS (APL-ES) m/z (%): 236 (100%, M"+H).

100153] The procedures for ma.klug the intermediates of Example 88 are shown
below in Scheme 5.
Scheme 5
:‘\ __As0 Me- Bra, AGOH Me: : :Br
HoN AcHN F
2 AcHN F AC 28h
' 88a
|-amyl nifrite, .
ACzO, KOAc Br o ) _ Br
18-C-6 N//\/@[ 10% HCI, MéOH N\ij@[
N E N F
/ H
Ac 88c ged

37



37 WO 2006/ 044860PCT1US2005/ 037374 10015411..fi 5 _

47110. Pt Al gi P, 5-f | uor o-2- net hyl benzenam ne (12.37g, 99 mmol ), was

di ssolved in toluene (120 M ) and acetic anhydride was added (12.5 ni,
113 nmol ) . wohsoanidxdser e was heated to 100 C for 1 h. Al | pEOUS2essB7MEr €

removed in Vﬁgﬁﬂl@“ﬁﬁ‘l@%@@%&%ﬁ 55lokdlz bR Batbenaenattises@b 82g FonmaeRt i C

acid (70 nL) then b?or‘f‘f ne" (4. raL, 94 mmol) was_added dronm' se. . The
dark sol uti orwasakissalvied elglucae €20 mlaend arshe eeiyRRG VAT #ldedfl29mh, LGyprmel-

‘which tine a.tan precipitate.f 0 ipi y ed
an:j takien up %«2‘.‘1}5‘?' I%ea?‘r%t?q?wgorrggl[ ]}gg}lc?]-‘tv]\a/gtssﬁigﬁg\%m m&%@ﬁ?’%&lﬁiﬁ to
gi ve N-(4-br gamnfing dolid (8823 waik tRydlveden ydetiaacit €70 k) @8Bhn brom@kd ¥R eld 94The
Bcet ¢ anhydrmeD ved adlapdroprad e ik RS Sk Hrel el RO Epegiie 31
aceti ¢ ‘anhydr . : . ; | . et ,
nunol ), 18¥Of9¥ﬁﬁ_cﬁ1@in§ﬁrhﬂ:ht3h%}:re@i%ﬂat&f&fﬂé& nitrite (12 3 m" 92 ol )

wer e added sequentially. The m xture was heated at 65 C for 24 cool ed

h
to rogm tgnpd%liﬁig afitie precipisate wies prushsdicndalservp Bowe(5p placateredhend 70 m-
L T

gel . Col um cHP rap c.- I'n hexane
1- ( 5- br ono- 6 basareld H heatemaiidd (S8t Dz dd nen¢lB 9} susperded 59chjorefodm (90 mL)

ot hano (e m86e O EoE dHea s 12 RR D eR s ok O A 2 8T ity
clear (ca. 1Rg.cratvnVdioc & RBnbl avBSansAettatt (and nil)®2pihblperpasided by

addi tion of sodium hydroxide (NaOll, 5 N) which caused an off-white solid
to precipit atsequeRhialys SFhgmiistremas Hepted 6f @ Gfon 2¢ hecqoled fp £oomy tegmperagirgard

21571 cal ¢ 1 obSTIURABT bRFRRAE QLTS SRR Y St iR L)

Hz, 111), -8. QRafS%).) did)lpaded reétty; ondo-8lich gdt , Cdlishnn chOBIBIG Blar26% BOAGInar e
- prepared using a proce simlar tp.that .sh in_ S ; B 88 as
Phe et art | ng eE e (Ui R G Gero- BRI o Rnln 08 o 2o Vi0HL

[00156] The resulting indazole was suspended in 10% HCI (70 mL) and methanol

(ca. 20 mL) was added. The suspension was heated at reﬂilx until clear (ca. 1h), at which
time it was cooled and the pH increased by addition of sodium hydroxide (NaOH, 5 N)
which caused an off-white solid to precipitate. The solution was filtered and the resulting
solid was dried in vacuo to give the desired product (88d) in 84% yield. LCMS (M+H)
215.1 calc for C;HsBrFN-> 214.96. 1H NMR (400 MHz}) MeOD: 8.06 (d, J=6.8 Hz, 1H), |
8.03 (s, 1H), 7.37 (d, J=8.8 Hz, 1H). _'

[00157] Examples 89-93 are prepared using a procedure similar to that shown in
Scheme 4 using 88 as the starting material. '

| Example . Molecular Theoretic | Measured
' Structure Name

No. 7 7 Formula af (M-+H) (M+H)

Ny fluoro-1H-indazol-5-yl)-1,3,4- 8 1

thiadiazol-2-amine

— : RN N-((S)-2-amino-3-(2,4- k ,
N’ -
' N\_f@'@ dichlorophenylypropyl)-5-(6- 437.0512 | 437.0506
89 Ni:©f‘\5>h : phezy)p Ci5H;5sCLFNgS
N F

NA({(S)-2-amino-3-(4

% F ' | '
00 MF (trifftuoromethyl)phenylpropyl Crotl eFsNeS 4371166 | 4371158
[ ‘ 4N
TR ‘ e }-5-{6-fluoro-1H-indazol-5-y1)- | .1 1 0 8

1,3,4-thiadiazol-2-amine
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Formul a Theoretic al

(It +E) Measured (M4-1.0 89 N 14..

N-((S}2-am no-3-(2, 4- dichl orophenyl ) propy0- 5- ( 6-
fluoro-1Hinda7o0l-5-y1)-1, 3, 4- thiadiazol-2-ame C silisCl2FN6S 437. 0506

ci

437.0512 BWO208/0DB6N N F .." F F N-((S)-2-am no- 3- (4-  PCT/US2005/037374
itr |3f I4u ronmet ngl ) phenykqipr opI_iSH:((S}-Qf-Amm;Faa- 111-i ngazol - 5-y1)}-
3, 4- 1 hi adi s|rol- 2< am fenClAILY | EANBR py1)-5-(6-fuoro-1H- 169.1202 | 369.1294
91 N Hany L . . CisH7FNGS
N F inddzol-5-y1)-1,3,4-thiadiazol- - | L 2 9
2-ami .
N-((S)-2-amino-3-(4-
N——\ o
; ' } “’ bromophenyl)propyl)-5-(6- 447.0397 | 447.0390
92 N\ t"NHZ RS . ClngsBIFNGS -
N ¥ .| flnoro-1H-indazol-5-y1)-1,3,4- 3 6
thiadiazol-2-amine
(S)y-2-amino-3-(4-
,\;—% \—[_@_0 N-(($)-2-amino-3-( |
- 4 s s \, | methoxyphenyl)propyl)-3-(6- _ 399 MS
93 N, “NHaz C19H19FN6OS 3599
N F fluoro-1H-indazol-5-y1)-1,3,4- (API-ES)
| thiadiazol-2-amine
[00158] . Example 94: 5-(6-methyl-1H-indazol-5-y1)-1,3,4-thiadiazol-2-amine (94).
This compound was prepared in a manner similar to that shown in Scheme 3, using 5-
bromo-6-methyi-1/-indazole as the starting material, which was prepared in a manner
similar to that of 5-bromo-6-fluoro-1H-indazole. The starting material was treated with #-
~ butyl Jithium and carbon dioxide to yield 6-methyl-1H-indazole-5-carboxylic acid, which
was in turn treated with thiosemicarbazide and polyphosphoric acid to form 94.
| [00159]  Examples 95-100 are prepared using a similar procedure as shown in Scheme
, 4 using 94 as the starting material. _
Example B - T Molecular Theoretical || Measured
) Structure Name
No. Formula (M+H) M+H) .
' o * { N-{(8}-2-aminio-3-(2,4- i
- R dichlorophenyl)propyl):5-(6- | CisHisCLN ,
s |, ’ \>‘" chlorophemypropy546- | CitheCle |13 07635 | 433.07630
¢ ™ methyl-1H-indazol-5-y1)- S
1,3,4~thiadiazol-2-amine
[ NA(E) 2-amino344-
NI—:\>‘N 7 F (txiflnoromethyDphenyl)prop 7 u 7 |
9 7 — : p] ¥ | yD}-5-(6-methyl-1H-indazol- | CooHioF3NeS 43314168 | 433.14151
R ~ M o L
" . " 5—y1)-‘1,3,4§thiadiazol—2—
amine
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437.1166 0 437.1158 8 WD 2006/ 044860PCI YUS2005/037374 91 * s Nip. - ,
I Nf AS) - 2- am no- 3- phenyl propyl)-5-(6-fluoro-111-

i ndazol -

2-am ne C ar TFN6S 369. 1292 2 369. 1294 9 92

f 1 uor o- Ekdmplad

5-y1)-1, 3, 4-thi adi azol -
SO N- RSW®2086r0428503- ( 4- br omophenyl ) propy1) - 5- ( 6- PCT/US2005/037374
azol -5- % 2 1,3, 4- thiadi azgl-2-am ne| C¥84xiir] GBHedG8a! | Measured
; ture’ : Name
No. Formula (M+H) (M+H)
N cn N-({5)-2-amino-4-
! \>“N\__,/_< S methylpentyl}-5-(6-methyl-
07 % S [ o, o CiHnNgS | 331.16994 | 331.16946 |
Ay T ,’NHZ 1H—mdaz01—5-y1)-1,3,4-— ) I
N CH, :
thiadiazol-2-amine
. [ N{(S)2-amimo-3-(thiophen-
I L~ | 2-5Dprops)-5-(s-meteyt
-yD)pr -(6-methyl-
98 4 4 y.p 7 Y CiHeNgS: | 371.11071 | 371.11037
: N y Gy H-indazol-5-y1)-1,3,4- i
a
: thiadiazol-2-armine
© | N=((S)-2-amino-3-
B |
- ! _ henyl 1)-5-{6-methyl- I ,
99 e S [ P ‘YPEQPY) f{ 7 CisHoNeS | 365.15429 | 365.15384
, S i, 1H-indazol-5-yl)-1,3,4- :
'3
thiadiazol-2-amine
N-((S)-2~-amino-3-(4-
B \_/—Q—e. bromophenyl)propyl)-5-(6- | CigHoBrN,
N TNOPHeHN T -,
100 CO e PRoTYIpIoPY B 443.06480 | 443.06411
" H; methyl-1H-indazol-5-yl)-
: -1 1,3 4-thiadiazol-2-antine

[00161]

[00160]

NN
] S,‘>~NH2

Example 101: N-((S)-2-amino-3-methyl-3-phenylbutyl)-5-(3-methyl-14-
indazol-5-y1)-1,3,4-thiadiazol-2-amine (101). This compound was prepared in 2 manner
" similar to that shown in scheme 4. MS (API—ES) m/z (%): 393 (100%; M'+H).

- Bx gle 102: 5:(7-methyl-1H-indazol-5- yi)—l 3,4-thiadiazol-2-amine (102).

This compound was prepared in a manoer similar to the preparation of example 88 using

' commercially available 4-bromo-2,5-dimethylaniline as starting material. Afteran - ‘

acylation step, N—(4~br6mo—2, 6-dimethylphenyl)acétamide was treated with isoamyl ‘
nitrite, and then 10% aqueous HCI to yield 5-bromo—7—méthy1—1H—indazole_. _5~i)r6m0-7—
methyl-1H-indazole was treated with t-butyl lithtum and carbon dioxide to yield 6-

' methyl-1H-indazole-5-carboxylic acid, which is in turn was treated with

thiosemicarbazide and polyphorsphoric acid to form 5-(7-methyl-1H-indazol-5-y1)-1,3,4-

 thiadiazol-2-amine. MS (API-ES) m/z (%): 232 (100%, M*+1).
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447.0397 3 447.0390 6 "Ni2 93 N S NN((S)-2-am no-3-(4-
met hoxyphenyl) propyl) - 5-(6- fluoro-1Hindazol -5-y1)-1,3, 4-
t hi adi azol - 2-am ne C191. 119FN6GCS 399 399 MS (API-ES) [00158] Exanple 94:

5- ( 6- met hywollb ol 5
( y‘ﬁmng(mﬁﬁwmp?eﬁ Og;»]; %5i,were 2 2% Ul anfer TG o BN US2003/097374

shown in scheme 4 using 102 as the starting material.
[00163] . Example 103: N<{(S)-2-amino-3-(4- (tnﬂuoromethyl)phenyl)propyl) 5-(7—
methyl-1H-indazol-5-y1)-1,3,4-thiadiazol-2-amine (103). FTMS Theoretical (M+H)
433.14168, found 433.14158. o |
[00164] Example 104: N-((S)-2-amimo-3- (4—chloropheny1)propy1) -5- (7-methyl~1H—
indazol-5-y1)-1,3 4-thiadiazol-2-amine (104). FTMS Theoretical (M+I—1) 399.11532,
found 399.11591. | |
[00165] Example 105: N<{(S)-2-amino-3-(2, 4—dxchlompheny1)propy1) 5—(7—methy1—
1H-indazol-5 -y1)-1,3,4-thiadiazol-2-amine (105). FTMS Theoretical (M+H) 433.07635,
found 433.07629. “
[00166] Example 106: 5-(7-chloro- IH—mdazol—S—yl) 1,3 4~thladlazol-2~am1ne This
compound was prepared similarly as 102 using commerical available 4-bromo-2-chloro-6-
methylbenzenamine as starting material. MS (APLES) m/z (%): 232 (100%, M +1).
[00167] Example 107: N-{(S)-2-amino-3-(4-chlorophenyl)propyl)-5-(7-chloro-14-
indazol- S-yl)-l 3,4-thiadiazol-2-amine. This compound was prepared in a similar manner
to that shown in scheme 4 using 106 as the starting material. FTMS Theoretical (M+H)
. 419.06070, found 419.06044. '
[00168] Exaﬁ:mple 108: __5—(1H—pyrazolo[3,4—c]pyridin-5-y1)-1,3,44t11iadi3201f2-amjne.

This example is made as shown in scheme 6.
- Scheme 6

. , ‘ O 1) thicsemicarbazide ‘ NN
s pr 1 tBuli PN ‘H NaOA, EtOH/H,0 . I SNH,
N —_ e /] s s
W~z 2) DMF N~N { =N 2)Ac0 - N _N
H : H 3)CH4CO3H/CHZCOH ﬂ
) 4) 10% HCI 408

[00169] 5-bromo—1H—pyrazolo[3 A-clpyridine was prepared in a manner similar to

that shown in Scheme 5 using commercially available 6—bromo-4—methy1pyndm—3~axmne i
as the starting material.- After an acylaﬁon step, N-{6-bromo-4-methylpyridin-3-
yl)acetamide was treated with isoamyl nitrite, then 10% aqueous HCI to yield 5-bromo-
1H-pyrazolo[3 4—c]pyndme ' '

{00170] ~ t+-Buli (27 mlL, 1.7 M in pentane) was 15 added to 100 mL of THF at —78 °C
5-bromo-1H-pyrazolo[3,4-c]pyridine (3.0 g, 15 mmol) was added dropmse to the solution
' m 50 ml of THF via addition funnel. The resulting mixture was stirred for 1 h, at which
point DMF (6.0 mL, 76 mmol) was added dropwise. The reaction mixture was allowed to
warm to room temperature and stirred 2 h. The reaction was then carefully quenched with

ag. NI-LC—I and diluted with FtOQAc. The resulting biphasic mixture was partitioned in a
41



This compound was prepared in a nanner simlar to that shown in-Scheme 3,
using 5- brono-6-methyl-1Hindazole as the starting material, which was

prepared in a manner simlar to that of 5-brono-6-fluoro- 1Hinda70le. The
starting. rratoemwdusms treat ed with t-butyl Iithium and eer/bsmoshizoxisde to

yi el d 6-nethy; TGk éﬂas&ﬁ mbwa@atgctemg@uﬂmnﬂmmcn Aofi9Rd ed
with thiosem arba I de and sphoric acid to form 94. [00T59]Exa | es

95-100 are prapkinetongeniagxizacts Wk aeshed vithduipe anbdrigdowar MgSSe hBrigratiog gndig
B8 o e RSB0 oo BB M P S R B
di chl or ophen(ﬂ@?%lmzl()lz AR5 Yo EOR) CEIfﬂ;li)mfﬁidﬂdFtﬁe ;Iréb)red 1H-pyrazolo[3,<4-
1,3, 4-thi adi azol. ;.2 ant he, Pl bd 13E e ials o 083 st AT RRRR md6is doo” F F
MHz) keto tautomer: 10.17 (s, 1H), 9.19 (s, 1H), 8.56 (s, 1H), 8.46 (s, 1H); erxol tautomer:
9.00 (s, 1H), 8.25 (s, 1H), 8.05 (s, 2H), 5.73 (s, 1H). MS (APL-ES) m/z (%): 147 (100%,
M+1).
001711 NaOAé (0.44 g) and thiosemicarbazide (1.1 g) were taken up in 30 mL of
EtOH and heated to reflux. Water was added until the mixture became homogeneous.
The heating bath was rémoved and 1H-pyrazclo[3,4-c]pyridine-5-carbaldehyde (1.1 g, 7.5

mmol) was added in one portion. The reaction mixture was retumed to reflux and stirred

for 3 h. As the reaction proceeded, a precipitate began to form. The reaction wmixture was .
then cooled to room temperature and the precipitate was collected by filtratiora, then
washed with MeOH and Et,0 and dried under high vacuum, affording 1.4 g of crude
product fh_at was carried on directly to the next step.

[00172] The product of the previous reaction was taken up in 15 mL of A ¢;O and
heated to reflux for 30 min. Concentration under reduced pressure afforded a sticky éolid.
The sticky solid was taken up in 17 mL of acetic acid. Per-acetic acid (4.2 mL, 25% by
wt in acetic acid) was added, and the nﬁj{mre was heated to 65 °C. After 90 nain, the
reaction was cooled to room temperature and a precipitate formed. The precipitate was
collected by filtration, washed with H;O and Et;O, and dried under h1gh vacuuim. The
dried precipitate was taken up in 30 mL of 10% HCI and heated to reflux o dissolve
complctely The reaction mixture was then cooled to room temp and the pH of the
solution was adjusted to 7.0 with 20% aq. NaOH. A white solid formed which was
-collected by filtration, washed with Et;O, and dried under high vacuum, affordmg the
desired 5-(1H-pyrazolo[3,4-c]pyridin-5-y1)-1,3,4-thiadiazol-2-amine le (0.838 g, 72%
yield) as a largely insoluble white solid. MS (API-ES) mv/z (%): 219 (100%, M*—FI).
100173] Exami)les 109-111 were prepared in a similar manner to that shown in
scheme 4 using 108 as the startlng material. '

[00174] Example 109: N-((S)-Q ~amino-3-(2,4-dichlorophenyl)propyl)- 5—(1H—

) pyfézolo[3,4-c]pyr1d1n—5—y1)—l53,4-th1ad1azol—2-amme. FTMS Theorehpal (M—-H)

420.05595, found 420.05603.
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‘N4(8)-2-ami no-3-(4- (trifluoronethyl)phenyl)prop
y1l)-5-(6-xnethyl - 1H i ndazol - 5-yl1)-1, 3, 4-thiadiazol -2- am ne C20li 19F3N6S

433. 14168 433. 14151 WD 2006/ 044860 &anpler, No. M me: tire Name Mol ecul ar
For nzul a Thsaproed/sasdo (V\ET Measured (VH) N-NxC 1H3 ' N dpeRusfobiossdAr " .

n2 O N RS) - 2o uipen Ap Byl Rlsh ik 38 Ao RRSh- v 1. 3. 4-
pyrazolo[3,4-c]pyridin-5-yl)-1,3,4-thiadiazol-2-amine. MS (API-ES) m/z (%): 430
(100%, M+1), 432(96%, M'+3). '
[00176] . Example 111: N- ((S) -2-amino-3 (4—(taﬂuoromethyl)phenyl)propyl) -5- (IH—-
\ pyrazolo[3,4-cpyridin-5-yl)-1,3,4 thiadiazol-2-amine. MS (APL-ES) m/z (%): 420
(100%, M+1).
[00177]  Example 112: N+(S)-2-amino-3-(3-(trifluoromethyl)phenyl)propyl)-5-(3-
methyl-1H-pyrazolo[3,4-b]pyridin-5-y1)-1,3,4-thiadiazol-2-amine. This compound was

- prepared according to the procedure shown in scheme 7.
Scheme 7

\Eﬁ \(fL CH3M§BI' \(Iu\
. N
.
hydrazine / / NHzNHCSNHz / SN 5 :
\N 1BuLI N\ N I &
N
H

N N
"H H
H . _ o)
I,\J,rxl\flwn\c: _ L ,},‘pi )\_
aceficanhydride 7 I X BAC  GHLCOH ’ l R s NH
N = N '
refiux N N/ Acetic acid N N/
H H
Q
NN NN & .
10% HCI i D~NH, b %N%F\NH %f
N, _ N N
N N - N N
H . H : B
5 N- N. /__.\"'}
1} LAH | B—NH %:F
} , > | SN NH, &
- N F
2)TFA N ‘ N/ 112

H
J00178] - 5-Bromo-2-chloro-N-methoxy-N-methylnicotinamide: Commercial

_available5-bromo—2—chloro‘nicoﬁnic acid (1a) (15.0 g, 63.44 mmol) was dissolved in 50
ml DMF and N, N’-carbonyldiimidazole (11.30 g, 69.78 mmol) was added portion wise.

* The resulting solution was stirred for 10 min and then N, O-diﬁnethy]hydroxylanﬁr_le E
hydrochioride was added. Aﬁer one hour, DMF was removed via rotatory evaporation at a
reduced pressure and the fesult:ing residue was diluted with saturated sodium bicarbonate
and extracted by dichloromethane n a sepération furmel. The combined organic layer was

washed with brine and dried over sodium sulfate. Removal of the solvent gave the
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331.16994 331.16946 98 N--N Nu-0 SI_ "n2 CH,
N-((S)-2-am no-3-(thiophen2-3,1)propyl)-5-(6-nethyl 1Hindazol -5-y1)-1, 3, 4-
1, 3,4 thiadiazol-2-am ne CoHnN6S2 371.11071 371.11037 99 N--N ! \. iss

3NH2 I\I-HS)“Q}Emmm%B phenyl propy0- 5- ( 6- net hyl 1 i ndazoPeBuyhysiB R4 4-
t hi adi a701- 2peogikt JHAR81B6Gashis8Bdird @y bt thenext step without

V545 B,
N-((S)-2-am 3- (4 brovophei Y 1Y Pr oPY1) - 546- et hy1- 1H-inflaw - 5-y1)-
1,3, 4-t hi adi %EH} éurafiﬁaﬁan ‘C191119Br N6

[00179} 1- -(5-Bromo-2-chloropyridin-3-yl)ethanone: Starting material 5-bromo-2--
chloro-N-methoxy-N-methylnicotinamide (5.0 g, 17.89 mmol) was charged into a 250 ml
round bottom flask and the flask was chilled to —78 °C. Methy! magresium bromide 96.5
ml,19.68 mmol) in 5 ml THF was added dropwise via addition funnel. The resulting |
mixture was allowed to stir for 3 hours at —78 °C. Afier removmg the THF solvent via

rotatory evaporation under reduced pressure, the reaction mixture was partitioned between

ethylacetate and saturated aqueous sodium bicarbonate. After removing the ethylacetate,
the resulting crude product was subject to a silica gel column with 20% ethylacetate in
hexane. The resulting product (2.28 g, y=54.3%) was used for the following step.
[00180]  5-Bromo-3-methyl-1H-pyrazolo[3,4-blpyridine: Starting material 1-(5-
bromo-2-chloropyridin-3-yl)ethanone (5.8 g, 24.7 mmol) and 100 ml anhydrous hydrazine
was cﬁa:rged into 500 ml round bottom flask and the resulting mixture was allowed to stir
at room temperature for overnight. After removing the excess hydrazine via rotatory
evaporation under reduced pressure, the remaining residue was diluted with distifled water

“and solid was appeared. After filtering the water, the resulting solid was tekenupin
ethylaéetate and saturated aqueous sodium bicarbonate and was extracted by ethylacetate
twice. The combined organic layer was washed with water and brine and dned over
sodium sulfate. /’I'hré crude product was eluted through a short silica gel columm (3 inch in
length) with cthylacetate as a white solid (4.0 g, y=77%). |
[001 8]] 3-Methyl-1H-pyrazolo{3,4-b]pyridine-5 —ca.rbaldehyde' 80 ml anhydrous

" THF were charged into a 250 ml round bottom flask and was chilled to ~78 °C. t-BuLi
(1.70 M in THF, 17.6 ml, 30 mmol) was added to the flask via syringe. After stiming for
5 min, 5-bromo-3-methyl-1H-pyrazolo[3,4-b]pyridine (2.12 g,10 mmol) was added
dropwise via syringe. After 30 min, DMF (3.65g, 50 mmol) in 20 ml THF was added
dfépiariSe and the mixture was sﬁrred for overnight. The reaction was quenched by
sahn‘éted aqueous ammonium chloride. After evaporating the excess THF, the reaction
mixture was exiracrted by ethylacetate twice. The combined organic layer was washed
‘with brine once and dried over sodium sulfate. The crode product was chromatographed
with 50% éthylac’etate in hexane to afford the desired product (0.23 g, y=20.5%).
[00182]  1-((3-Methyl-1H-pyrazolo[3,4-b]pyridin-5-yDmethylene)thiosemicarbazide:
Sodium acetate (166 mg, 2.02 mmol), thiosemicarbazide (333 mg, 3.66 mmol), 100 ml

‘ethariol and 2 ml distilled water were charged into a 250 ml round bottom flask. The

resulting suspension was heated to 80 °C until it becomes a clear solution. The reaction
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S 443. 06480 443.06411 [00160] Exanpl e 101:

NAS) - 2- am no- 3- et hyl - 3- phenyl but y1) - 5- ( 3- et hyl -

i ndazol -5-y1)-1, 3, 4-t hi adi azol -2-am ne (101). This conpound was prepared
in a rrannewmzom;dmaoto that shown in schene 4. M5 (APl -BSyus@mis03(3: 393

(100% Ma11) gﬂ; ; e HtPthe resulting mixture was added into a
5-(7-nmet hyl- 1ﬁ-| nda -t'hi adi azol - 2-am ne ‘5—&02) Thi s

conpound was N@mhmddbénmntamlm 3-methyb] Hipyragploph {RyBAing - exanpl e 88
usi ng commerc %a?%ﬂ% hé’\éfl %?I%g‘l rRmBﬂD Aferhd bR, 'ﬂ?c’}leéyﬂtﬂf‘gxﬁﬁnﬁé%&éh&%d to

material . Aft step _
N- ( 4- br ono- 2, gomfgaqsrmh@hmma@emmmmwmmmmmtﬂsiobémyl nitrite,

and then 10% aqueous HCl to yjeld 5-bro Ln m) 7-

met hy1- 1H i ndﬁf@?ﬁatﬁgutt A8g sy Wstfﬁtef %d W%S{?‘?ﬂy‘{%li‘ gﬁ%ﬁ‘ @g;@oﬁh% %}x{l e to
yield 6- meth laolﬂg, g&&r&e&aﬁ&@w&ﬂtﬁeﬁ@mepmahmar@uﬁﬁumomas
treated with hlosemcar azi de and f/ orsphorlc acid to form

5- (7- met hy1- 1[90ilsﬁiavoll:-5CW)3—-(IEB(34m€ﬂ1ﬁ ipaEREplof, AipEdmEs ( AP| - ES) ugh
(%: 232 (100% %&%,18%%@?% ﬂo%%8%egggﬁgh1éﬁﬁ 1-(3-methyl- 1H-pyrazolo[3.4-

Julb214|tIKAFy were prepa n a manner simlar tor rePrg
shown i n schespydditisi-yim dsmmwquomzpanmop@u@.mpménée 103:

ot hyl - 114 | no@Pelga 'e<¥a%d°bf o S B R A e g em spled
f\l- MI;E% 12132 ml;l (Zg&ﬁm( {qu‘%? éw%S%‘? O&%}?ﬁgﬁmﬁ:&ﬁﬁiﬁl@d out and was filtered off

i ndazol - 5-y1)The Fuﬂwﬁ‘ﬂl‘aﬁﬁgﬁwﬁ @g"é‘i]i"lp‘%é? %EJS I}Eﬁﬂéd"]‘%@@r‘s é’P‘i‘”&‘gfl  M-H)
399.11532, f O@ﬂ%&éﬁ\% gﬂ:ﬁg{ﬂld U&qugﬁ(ili Iﬁéﬁg&g%\gﬂa@& ﬁ.u'ther punﬁcatlon

N4S) - 2- am no- 3- | or ophenyl ) pro (7-nmeth
1H i ndazol - 5 50!]!;841 3, @Lt%d}dcthxbmm B.4- dmfﬁndﬂ;lﬁa%&l@ﬁzeh? ( M+H)

433. 07635, d 433, o %Q:’ ) blovridin-
5-(7-chl oro 1 ﬁcﬁ% rﬁt["%q%ﬁ%}ﬁl g@ﬁ génrﬁthllH 3{1%20(1300[3'4 &Ir)l?was
prepared sim 5-@ﬂjmeﬂgaenbﬁﬂmu}mamom@a'(@g) ©AImga 022 mabolxwas tskemep B-5on] #elc 6-
met hyl benzenar %ﬁ@f 2} Btrhtend b & rting bbRosh Mol ERle Mixturé whe heardi35 66 20%

Me+1) . [00167‘-‘]"
N-((9)-2-ani n&ﬁé’l@%ﬁ%@bﬁﬁdﬁ&%b@édﬂﬂm&t (’Fha:.d&hdm fillered off and washed

dazol - 5-y1 t hi adi azol Thi d
Simiar m%ném gher(a0 v s 190 SRRV TR P ERRRR: Rs

mteri al TG Hiekid SalnobbitfhortABARGRA0. 1 ound 419. 06044
[ 00168] Exanpl e
'5- (1H pyrazol [0pB5}- c] éﬁMﬁthﬁﬂHI&nyra&olgWeb]ﬁmnézﬂ) -13.45thigdipzol-2-amine: The
starting material N~(5—(3-methy1 1H-pyrazolo[3 4—b]py1‘1d1n—5-y1)—1 2354 ﬂqadmzol—E—yl)
acetamide (60 mg, 0.18 mmol) and 20 ml 10% HC1 solution was mixed in a 100 ml round

bottom flask. The resulting mixture was heated for 1 hour. The reaction mixture was

~ cooled and neutralized by 20% sodium hydroxide solution until the solution turns into
basic. The solution was partitioned between ethylacetate and saturated agqueous so.dium'
* bicarbonate. The organic layer was washed by brine solution and was dried by sodinm
- sulfate. | The resulting product (50 mg, y = 90%) was nsed for the next step without further
purification. ' ' o o
. [00186]  Finally, 5(3-methyl-1H-pyrazolo[3,4-bJpyridin-5-yl)-1,3,4-thiadiazol-2-
amine was transformed to 112 in a manner similar to the procedure shown in scheme 4.

[00187] Example 113: 5-(4-methyl-14-indazol-5 -yl)—153,4-ﬂnad1azol—2—annne.

N—N
e
7 s
N\
N
H



This exanple is made as shown in schenme 6. Schene 6 1) thlosem carbazide
NaOAc, EtOH H20 2) Ac,20 4) 10% HCl 3) CH3CCBH CH3CO2H HN 108

[00169]5 br ono- 1H pyrazol o[ 3,4-c]pyridine was prepared in a manner simlar
"to that shewgobsiosSgdoene 5 using commercial ly avail abl e PCT/US2005/037374

6- br ono- 4- et hyl pyr i diffs ' nqi;ﬁmﬁra@raimmtmmgenmmémtakhemnaahoanf%

acyl ation step, N-(6-brono-4- - yBacet arni de reat ed

wi th isoanyl m&qqmﬂfﬁ%ﬁa&%gﬁﬁg&% -2 Cfgﬂ]nﬁ;‘ m a8 Siteng miiial ' KRR

5- brono1H pyr%gin%%w? ﬁmsfdnsii @%&&Qﬁ% yr)ﬁetmmaez%agmateu wittMsbamnydent ane)
was added to m. of THP at - rono- 1H yrazolg@ge4 c]!?g%/ di ne
(3.0 g, 15 | nmitity, thers1%el agpouy BElioseeld §-brayao- ézw lokl-jodeagie. b E via
addi ti on funnel gch point
SV (6.0 i pe R Y S hih PoBSPREn RLdth doite @hidlhe POT
to warmto r qgaﬁlylslménﬁrzmieé-@mbxyhc amchdvlﬁchhn tTh avas deseted with dhiescniesmbazide

by phasi ¢ m xt dgonEbepaE e e SR B e s
i el pirai dt Peayis (AR ESe M @O: b0 ML) acted three ti nes wi th EtOAc, and
- the conbined organic extracts were washed with brj

_ | ne and dried Ovsﬁp I\/ﬁuSOfl
Filtration ari(ﬂﬁbﬁﬂicentﬁ%?@ﬁlwaﬁwﬁ@@{@éﬁdﬁﬁ@gélﬁ% AP e :

chr.omat ograp %ﬁgﬂg to 7.5% MeOH CH2Cl12), afforded
"the desired 1 %?%%#gﬂg%ﬂléi pyr? I ne- 5- car bal dehyde g1 50% i eld)
as a white sOODISOIHI ENRnpRGDE NAG)-Meninoketio(iuusronethyl Sﬂmﬁp :(‘b

1y, G os aeip gl ﬁﬂ%ﬁ%ﬂ%%ﬁ?ﬁ‘%ﬂﬁﬁ%ﬁﬁfz 7

(100% M+1) . folutP4331]4480AC (0 44 g) and thiosem carbazide (1.1 g) were
taken up in 30 ni_L of EtOH and heated to refl ux Ater was added unti |
the mi xture becane homogeneous. T;lpﬁ hegti ng ba @ renoved and

1H pyrazol o[ 3, 4-c] pyri di ne-5-car ja dh>§dl 7.8 *mol ) was added in
one .portion. The reaction my s&etfdlrné‘ﬂ"zto reflux and stlrred for. 3
‘h. As the reaction proceeded,y S ‘
m xture was then cooled to rolﬁmterrperature and the preci pltate was

col l ected by [DI)IStOI] at i GranplhdhsWA(Be2-awnink- Mmhl%rﬁﬂhwﬂnfoﬁﬂéﬁdﬁ@ﬂlﬂﬂé%r
hi gh f d tly
Lo the next dedpo-rubtr ot b Rea R Ror S eblib (BB s 300 SRRt 0

in 15 nL of Aepia@sand heated to refI ux for 30 mn. Concentration under
reduced pressure afforded a sticky solid. The st| cky solid was taken up in

17 nL of acetlc acid. Per- acetlcgglq\,.(m 2 mE @ %Y in acetic acid)
“ed! 5Cz Aft%e” 90" m n, the reaction

was cool ed to roomterrperatu &3 p¥ecHpi t b2 forned. The precipitate
was collected by filtration, yashed with 1120 and Et20, and dried under -
hi gh vacuum The dried preci th ate was taken up in 30 mL of 10% HCO and
heated to reflux to dissolve conpletely. The reaction m xture was then
cooled to roomtenp and the pH of the solution was adjusted to 7.0 with
20% ag. NaOH. A white solid forned which was Col |l ected by filtration,
washed with Et20, and dried under high vacuum affordi ng the desired

541H pyrazol o[ 3, 4-c] pyri din-5-y1)-1, 3, 4-thi adi azol - 2- am ne - 108 (0_88 g,
~ 72%yield) as a largely insoluble Whl te solid. M5 (API -ES) (% : 219 (100% -
Mt+1) . [00173] Exanpl es 109-111 were prepared in a simlar manner to that
shown in schane 4 using 108 as the starting material. [00174] Exanpl e 109:
N4S) - 2- ami no- 342, 4- di chl or ophenyl ) propy1) - 5- (1H :
p) razol o 3, 4-cl pyridin-5-y1)-1, 3, 4-t hi adi azol 2-am ne. FTMS Theoreti cal
(M I1-H) 420.05595, found 420.05603. ‘ :




WO 2006/ 044860PCVB2005/ 037374 ' 10010611 JS M am : 1M

110d144(S) - 2- am no- 3- (4- bronophenyl ) propyl) - 5- OHpyr azol o[ 3, 4-c] pyri di n-5-y
1)-1, 3,4-thi adi azol -2-amne. M5 (API-ES) in/fz (9%9: 430 (100% Mt4-1),
"432(96% Mwedpocn4@sd76] Exanpl e 111: PCT/US2005/037374
NAS) - 2-ami no-3- (4-(trifluoronethyl)phenyl)propyl)-5-(1H

pyrazol o[ 3, 4- o@b@’i‘j' di mxemyibiié: B’,({s)tjlaana;%ti?z(almﬂelﬁmwbenymﬁopﬂ% (ED)ethylk
t)-——l;gﬁ o :

(%9: 420 (100% 1\e+l 771EX

N ((S) - 2- am rid-aadeale VLI bbeisee R PRy P yreyetissl (YLD 433.07635, found

met hyl - 1H pyr%qj 633, 4-b] pyridin-5-y1)-1,3, 4-thi adi azol - 2-am ne. This
conpound was prepared according to the procedure shomn i.n scheme 7. Schene

7 OHBr | CH3MyBr:: hydrail ne acetic anhydride reflt 0 DVFNH2NHCSNI - 12~
t-BuLl NNNH SN "NA™ N'"hr112
[ 00178] 5- Br onp- 2- chl or o- N- met hoxyeHd ity | phcot | @ @; Commer ci al

[00192] = Example117: 5-(3-cyclopropyl-1H-indazol-5-yl)-1 ,3,4—thiar1iazol—2—amine.
This compound was prepared in a manner similar to the procedure shown in scheme 3.
The first step used cyclopropyl magnesium bromide instead of methyl magnesium
bromide. MS (API-ES) m/z (%): 258 (100%, M+1).

[00193]  Examples 118-120 were prepared in a manner similar to that shown in
scheme 4 using 117 as the starting material. '

[00194] Example 118: N-((S)-2-amino-3-phenylpropyl)-5-(3-cyclopropyl-1H-
indazol-5-y1)-1,3,4-thiadiazo}-2-amine. MS (API-ES) m/z (%): 381 (100%, M),
[00195] EX:ﬁ:n’pl@ 119: N—((S)-Z—amino-S-(4-chiorophenyl)propyi}s-(3—cyclopropy1—
1H-indazol-5-y1)-1,3,4-thiadiazol-2-amine. MS _(API—ES) m/z (%): 425 (100%, M'+H).
[00196]  Example 120: N~((S)-2-amino-3-(4-(trifluoromethyl)phenyl)propyl)-5-(3-
cyclopropyl—lH—mdazol-S—yl)—l 3 A-thiadiazol-2-amine. MS (API-ES) m/z (%%): 422

(100%, M'+H).

[00197]  Example121: 5-(3-phenyl-1H-indazol-5-yl)-1,3,4-thiadiazol-2-amine. This
compound was prepared in a manner similar to that shown in scheme 3, except the first

. step used phenylmagnesium bromide instead of methyl magnesmm bromide. MS (API-
ES) m/z (%): 294 (100%, M"+1).
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avai |l abl e 5-brono-2-chloronicotinic acid (la) (15.0 g, 63.44 mmol) was
dissolved in 50 M DVF and N, N -carbonyldiimdazole (11.30 g, 69.78 muol)
was added portion wi se. The resulting solution was stirred for 10 m n and
t hen N, O-diomtdnsidsgdr oxyl am ne hydrochl ori de was addedpcBbsmos/mmzshour ,
ME was re WDVE@[DM'Q&] 19 | Bl IR RIRHALdre Prephred in LR sipiRS flthet shon ihe
resulting residue was . di[uted W th saturated sodi um bi carbonate and
_extracted by dFIEmedlr‘bﬁ‘?@tﬂar?éﬂi‘erﬁ“ﬁ“%%@é?eﬁlﬂ on funnel . The conbi ned organic
‘| ayer was was th B . .st he
sol vent gave ?ﬁgg 76 :;;[6222&;%0]% S?%S%lg%ﬁ%g%hﬁ%@g%gl 8&%&%@15

yi ell. 4e produbtl,ibshiedien]-dianeive.| FTMS Thenhestioad (M +E) 893. \W%ﬁl}lﬂdﬁﬂﬁ 8%

purification. 79] 5- Br Ioro i g

mat eri al 5-br (g'#ggé thi’é@ E 'I\i‘-"'rl?gg 3}? r(‘%nglggrl naem@i’ﬂ%%“g‘% §7"|(£

mmol ) was cha g@gi-ilmmdaﬁo&‘a@'l)lﬁm,ln@ﬂadiahﬂtﬂ afiné.| ERWSalNdotetieal Ve 4064573,

chilled to -78 C. Meth magnesi um brom de 96.5 nl, 19.68 mmol) in 5 mM THE

was added droﬁ%ﬂgég@'llé addi tion funnel. The resulting m xture was all owed

to stir for 3gwps atg @%ﬁ G24A. @S)Q%ﬂbﬂ%h&ﬁ}@pr&rf)ﬁ)éC{Blﬁhﬂﬁyll/ilfﬁuﬁ%@-tsory
uce

evapor ati on under red ressure, the reaction mxture was partitioned
bet ween et hyl ald-éﬁa‘i-ﬂll%ﬂwob tagHeg: &EM&J@@Q@U%W@ ﬁ?%b@%off&lfﬂé‘uﬂﬁ@%@
removi ng the acet r€ ] t Le6l tO a
silica gel ﬁﬁﬁ[ﬁ]wi t %Ii@ jlggfn ﬁeggﬁﬁpg"?'%e%%ﬁ?r#ng pr oduct
(2.28 g, y= 54 3% was used for the
[ 00180] 5- Bronp- 3- net hyl - 111- pyrazol op3,
1- (5- brono-2-chl oropyridin-3- yI)eth]én
anhydrous hydrazine was charged intoNsO8A1 round bottom flask and the -
resulting mxture was allowed to stiH at roomtenperature for overnight.
After renovin ex Svdi por ati.on under reduced
pressure, th‘eﬁbpieéﬁl ni ﬁgéremﬁasggflv%/ggl%ﬂ]]%ﬁ%ﬁ%% :/Sgtl Il'ed water and solid
was appeared. [08204¢r filtering the waBermethe resulting solid was taken up
in ethylacetate and sat  at ed aqueous sodi um bi car bonate and was extracted
by ethyl acetate tw ce,

Wi fhe combi ned or AN B Erhls wasljed wi jih water -
@ Qe d# um s Q]}qe._fg.e_c,mde_pz.o t elau ed

- and brine and dri ed

- through a short sid4s& gel colum (3 inch in length) wthg | acet ate as
a white solid (4.0 g, y=77% .
[0018113- Met hyl - 1H pyr azelo[ 3, 4-

THE wer e charged iMtdHa 25Q

)

/]

é He Starting nateri al
g, 24.7 mol) and 100 m

pyri di ne-5- car bal dehyde: Q anhydr ous
ound BoeasHiii ¥k and Wwas Chll| Meqto -78
C. t-BuLi (1.70 Min TH-, N{7 , Orannl)wasadd | ask via
syringe. ‘After stirring fofJ’5>mn, -

5- brono- 3- net hyl - 1H- pyrazol of 3, 4- b] pyridi ne (2 12 10Hmml) was - added
dropwi se Vi a syr iigro-AlSpiosHbézdic Mwéﬁsy@é@m&n;ymhhgmmmﬁﬁ was

added dropwi se and the m xXture was stirred for overnight. The reactjon was
guenched by asehdpét@enadu@wgb%ﬁpmwﬁhoa@mwlrf‘eﬁ (@ gaivalantenprliadgm

g)(;ﬁte)lsf]egng ganl C{ﬁﬁc@% %ﬂlﬁgﬁ%}%ﬁgjﬁsw) g%é?n gl’ e OVGI’nESSOdi@UI’nThe

sul fate. Th patammd earbommm@tZ \msvaimtsjrmﬂiﬂéﬁ‘ aphweteninder Bocioweaye/Mal38t'Gtfer 3 n

hexane to a the d ired. uc 3

[00182] 93 e Lo e AR, 9, 0 %Fﬂﬁf_‘by?rgﬁ}yﬁ 9&(1%{%@ ehs%%ﬂﬁ‘é’f’{l 15898 ar bazi d
e: Sodi um aaﬁaﬁé@b;( #6659 Fldod23 maapiduymehmismmmhbamme@ﬁa& migrovhveat

i nmol ), 100 et hanol and 2 m di s&l I ed t.e \Qﬁre cha{%ed into a 250, m
r ound bouom iCaox halfrmehques dr@ ey 1 fpdaegic I r BRI RRIEPArEq

becones a cl ?:&911 b0 tﬂ;ﬂ%héﬁﬁ‘ﬁ{éc%@mewﬁ@é A4 Eabertddenffe/ Q83374

tsiiitheildra Q/\Bntntle%)era re and theresultlng m xt ure was ‘added

into a 250 (APLEN) muz Bo): 246n( cblt ai ni ng

3-nmethyl- 1H ol of, [ r 333 . o
After the ad@?@%n, r%eié#gs% J\ggﬁﬁzx?mrg3\?\@459%2}’0%23(535?3%%&[1% %%urs
The mixture 13g-thiadlaed-2anineo Thisampgioahdwes aregarsd in dmmrpn&ﬁarpoﬂ&t ed out.
The solid wasflltered of f _and. washed with_ et her 0 ml)..Th (500
My, y=95% WBECHRESIANE Feiahgrrdy SHeRt pang 1 125 eﬁw@%&apﬁ)‘ﬂﬁ hs (S
purification i@@lﬁ;@] 109%%11}’34( E) - (3-net hyl - 1H pyrazol o[ 3, 4- b] Pyri di n- 5-
yOret hyl eneam no)| sot h| ourea: The staring materi al

143- met hyl - 111- pyrazol o[ 3, 4- b] pyridi n-5-yl | net hyl ene)thi osem car bazi de
(500 ng, 20 nmmol) and acetic anhydri d® (20ml) was mi xed and heated to 80C
for 1 hour. The reaction m xture -was then cooled down to roomtenperature.
The yell ow solid was precipitated out andwas filtered off. The yell ow

solid was washed with ether (50 m). The product was obtained in
quantitative yield and used for the next step wi thout further




WO 2006/ 044860PCT/ US2005/ 037374 El S ooi i 4ppui dwav, prepared in a
manner simlar to the preparation of 88 using commercially avail abl e
4-brono-2,3-dinethylaniline as starting material. After an acylation step,
" N- (4- br onowd, 28eddi4mssd hyl phenyl ) acet am de was treated w tPCTBRAMNB7IHEIrite,
then 10% aqueous HCl to yield 5-brono-4-nethyl-1Hindazol e. 5-brono-4-

met hyl- 1Hi ndazol e was treategyw th tl\p I/J\‘ i uIg and carbon dioxide to
yield 4- methyl-1Hindszol e- 5- gar bex agi d in turn was treated
wi t h thiosernicarbazi de and pol phor| c a&li'*el orm

5-(4-net hyl - 1H-i ndazol - 5-y1) - 1 3, 2T hi adi azol - 2-anmi ne. M5 (API-ES) nz
(%9 : 232 (100% M++1). [00188] arrpl es 114-116 were prepared using a

A Proceae as that Shon, | SANGTE oSl 0finlddufiRs lath Ak N0

N- 0) - 2- am no- 1}0 Sl Eﬁéﬂéyororret hyI)PhenyI)prorrr 1)-5-(4- .

met hyl - | H- i ndazol - -yl)-1, 3, 4-thi adl azol - 2- am ne. 5 tﬁqr ﬁ 1gl\/HrH)
433. 1416, foeneoIps3. w%i W@M@ﬂﬂpmﬂ 5-(3-methyl-1H-mdazol-

N4S) - 2- am no- r.ophe tfayl M+

i ndazol - 5- ylyﬁ 1(334 |ag?§?¥+‘g ?‘Agg\){%ieEiMNé%?h%gr(leﬁg R/HH) 399. 11532,
found 399. 11524, V\D 2006/ 044860PCT/ US2005/ 037374 O\ 91] Exarrpl e 116:

N ((S)-2-am no-3-(2, 4-di chlorophenyl) pronrl)-5-A 4-Yet
1H-i ndazol -5-y1)-1, 3, 4-thi adi azol- 2- gnj;11e, _FTMS Theoretical (M-H)

433. 07635, found 433. 07693, [0019 Rxafp! end17:

5-(3-cycl opropyl- 1H i ndazol - 57 Jl- t hi adi azol - 2-am ne. Thi s conmpound
was prepared in a manner Ssi n'NI a "the procedure shown in scheme 3. The
first step used cycl opropyl gnesi um brom de i nstead of nethyl nagnesium
brom de. M5 (API-ES) in/z (%: 258 (100% M++1). N-11 sY-NE12

[ 00193] Exanpl & 49@0%1}8 ?q#é i‘zdorz?.g@'j%daxﬁlﬁo—@(ﬂ%ﬁﬁﬁﬁygﬁ«)@ll)@tﬁghﬁbtmﬂdﬂ-shown in

schene 4 usi mat eri al . N?r
N-((S)-2-am riﬂdaaemgwm dqagdi@zeszmwé\ﬂ%% M(/é) 395 (10% ).

‘i ndazol -5-y1)-1, 3, 4-thi adi awl - 2-am ne. M5 (API - ES) z (9%9: 381 (100%
Me+H) . [00195] Exanpl e 119: f—Q |

N- 0) - 2- ami no- 3-( 4-.chl or ophenyl ) Prond) - (S/NByc-i

1H4ndazol - 5-y1) -1, 3, 4-t hi adi azol - 2- amr A

| vl +H) .

PI-ES) nfz (%: 425 (100%

N
H

t [00209]l Fxamples 129-134 were prepared according to a gencral procedure that used

N LAHto reduce the amide bond and the Boc group at the same time at 60 °C instead of at 0
°C, as shown in Scheme 4. The crude prdduct (1 mmol) from the amide bond formation -
as shown in scheme 4 was dissolved in 5 mil of THF and 6 ml of LAH was added (1M in

THF). The reaction mixture was heated ina sealed tube to 60 °C for 2:h and cooled to

. room temperature after that. The reaction mixiure was dﬂuted with 20 ml THF and

poured into a mixture of 10 g NaSO410H;0 in 30 ml THF ‘and stirring was contihwed for
20 min. The reaction mixture was filtered, washed, dried over MgSO, and concentrated.
The r‘eacﬁoﬁ‘product was purified on prep-TLC (12% MeOH in CH,CL). _
[60210] ~ Example 129' N—'((S)-3,#(4-ch10r0phenyl)-2—-(methy13mino}propyl)—5—(3—
methyl—lH—indazol—S—yl)—-1,3,4-thiadiazol;2-a;nine. MS (APIL-ES) m/z (%0): 413 (100%,
M¥HL), 415 (45%, M*+3), 414 (30%, M™+2).
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[ 00196] Exanpl e 120:
N-((S)-2-am no-3-(4-(trifluoromethyl)Phenyl)Progyl)-5-(3-
cycl opropyl - 1Hi ndazol -5-y1) -1, 3, 4-t hi adi azol -2-am ne. M5 (API-ES) niz

(9% : 422 (WoOPoe/dvhsshl) , 100197] Exanpl e 121: PCT/US2005/037374 -
5-(3-phenyl-1Hindazol - 5-y1)-1, 3, 4-t hi adi azol - 2-' 11le. Thi s conpound was
prepared in a manner simlar to that shown ins ) g except the first

é{d m‘*\mat magnesi um brom de. M
- o 2806/1944860PCT1US20051037374
11901984., 11 0., popgapplag. fNiZ re preparetHi n a manner simlar to that
shown in scherre 4-using 117 ayi-the“starting material . [00199] Exarrpl e 122:
N-((S)-2-am no-4-net hyl pentyl)*5-(3-phenyl - 1Hi ndazol -

y1)°1,3. 6 gl 200 0e FTN, Thgerchcal (U0 785 AR HS-

NAS) -'2- ami no éﬁ&%:céﬁdmaﬁj HEH pl}Y)L]) ph&mxdlad@l-gwﬁﬂe M BAPI-ES) m/z (%): 447
phenyl - 1H i n azol - f “thiadi azol - 2- ami ne. FTMS Theoreti cal ( MtH)
495. 1573, fomﬂﬂ%@é"m&?% (%@GQM*T&arrm e 124

N-((S)-2- am 51%&@ - -3-(3-
y1§(1)3 4-t hi adﬁa](z) %?@ﬁ-}? I—jslz%ﬁlf‘ goretld(]%!? t(ésljzi% (Ifggl an?‘j](l)%)n?’d(3
427. 1696. [OQﬂ@ileEnwﬁml)phdzg{S)pmpyl) -1,3,4-thiadiazol-2-amine. MS (API-ES) m/z (%): 447
5-(3-ethyl - 4-t hi adi azol -2-amne. N st--N H2

[ 00203] The smﬁwlbﬁ%%@}ﬁ %)UStrat ed in schene 8. [00204] Schene 8
4- Fl uor o- |3 ]} m:_[g,)!gyl bmfﬁ K;.of M((&;,.s;-(awmds}ﬂ&bﬁlﬁdyw ((mieehaylamgm]ﬂn@yl)-s-
commerci al availa

fl b
(6 equival enﬂsffmdl%ﬂlf%ﬂﬁé‘h@g%dé‘izg’or?%mg‘%zg 3’@@1‘ *\EN (1) REOR Rt °"

1,3-Bis-(dip gmﬁ@hosphl no) - propane (0.06 equival ents) and patasi um
- carbonate (1.2 equivalents) in DVF and water under mcrowave at_130C for 3

hours fol | ow00314} t h Example 183 E-4(Sidr(t-chivraphpmpD-2-mpthylaadnpopyBdyd iy | i ¢
d bt |
hyar as, e unBSRAoT biaat e s AR TIVY PRLARGRRRAT) 069, uid

. 5-(3-et hyl - 18p9.1ub8z0l - 5-y1) - 1, 3, 4-t hi adi azol 2-am ne was prepared ina

%n?ilgl .SIE2,1)|(%025§4t haé Sh'qfﬂé %&Fﬁg‘%ﬁf %@%@Mo?%?m car bazi de.

N-((S)-2-am (tﬂﬂﬁbr@ﬂ@mﬁ)ﬂiﬁm)ﬂﬂ)pﬂ-)(l% & tiydiazblp andheez HTNGS Thyoretical (M-+H)

1,3, 4-thiadiazol -2-am ne. This conpound was prepared in a manner simlar
to the proceﬂiﬁrk"' h@W’fif"‘?ﬁ Yiene 4, except usi ng 125 as the starting

mat eri al . - ES)Exiinplek 1B5-134 Hef #1k)37 as\H2 starting material via a
2006/ 044860 US2005/ 037374 [00206! I es 127-128 were szynt hesi zed in
a manner Si meﬂmtwb@lm(haﬂn presefinre.n (9 ethyl—lH-mdazol—‘S -yI)-[1,3.4]thiadiazol-2-

yl]-3~(3-mﬂuoromethyl-pheny1)-propane-1,2-daamme (15 mg) was dissolved in 0.1 ml of
MeOH and 5 drops (from a Pasteur Pipette) of AcOH was added.- 6 equivalents of the
carbonyl compound was added and stirrmg was continued for 30 min. 3 equiv of
Na(OAc):;BH was added and stirring was continued over night. The reaction mixture was o
either Ioade& without furthci' purification on a prep-TLC plate or a prep—HPLC for

step used phenyl nagnesi um br o
(API-ES) mlz (%: 294 (100%

purification puiposes.

[00217] Example 135: N-isopropyl-1-(5- (3-meﬂ1y1—lH—mdazol-5-yl) -1,3,4~
thiadiazol-2-ylamino)-3-(3-(triflucromethyl)phenyl)propan-2-aminium chloride. MS
(APLES) m/z (%): 475 (100%, M*+1), 497 (5%, M*+23). :

}-NH ;
NH

Fs



[ 00207] Exanpl e 127:

N-((S)-2-am no-5-phenyl pentyl)-5-(3-nethyl -1Hindazol - 5-

yl)-1, 3, 4-thiadi azol -2-amine. M5 (API-ES) ro/z (%: 393 (100% ML+1).

[ 00208] Exanym H)od!@ﬂsml\l- ((R) - 2-ani no- 3- (benzyl oxy) Pr opy1) pEr(S20083ny4- 1H

i nda701-5-y1) { %{IHE a8 ZNrﬂP(ﬁéi’a -~y |- Hlindag)!-¥-3i) 2 3. 9¢hiad@®!24100%

| VP+1). ' [OG 09 @ 128" e acco to a.geperal
_ procedure thatag ? ﬁnﬁﬂort‘:’ﬁﬁé’é’ﬁp}i‘eﬁg "ﬁjgf B@ﬁk&pgﬁﬁfp{%gﬁo%m&%%g‘ig t he
“sanme tine at GQfudibakrad MB(API-QS) ze(SfT)smMnDO% , Mthme 4. The crude

product (1 nunol) fromthe am de bond

h he 4
di ssol ved in 50Q9|19bf TErmple 187: dV-(b{5- L%%%%h%‘dﬁfg@n 2 1?%&\,)\?11’?’ %@gd%gﬁ@ e
t t ~ led t

oo tomper at TP Rl ey BER R E‘r’%@@'ﬁsf o
THE and pour edqﬁhmtraacatata. IS (APBES)I0/zdYNa 383 QIa0HId 1, 32 GP%TME+3hd

t f 2 f d,
wmshed. ar s od (GReN vy esetinialaf Dondy BV LG AR SaRR sy 2

RLJE '( fSI) eg ?2 pﬁlﬁﬁhﬁeﬁ2 mmg)a@km ﬂﬂlﬂ(ﬂ]ﬂﬁkgﬁd)pﬁﬁggﬂlﬁbﬁxﬁwﬂ))lhepﬁﬁ—g :aminium 2,2,2-

chl or ophen N

met hyl - 1H- i nd&ﬂﬂor‘%p %él)l\ésf& rpﬁé 1‘@ ‘ﬁ%hef“ﬁﬂé PREPOBM 1k (99 413
(100% Mk+1), f %121( 45 %&%@NNﬂ%ﬁgﬁg/mMﬁm—mdﬁ@S 1)-1,3,4-thiadiazol-2-

20061044860P 005/ [ 00211 Exanpl e 130;
5- ( 3- met hy1- 1jaminiBBe(3- @uk}qqmm@yl)@epmrﬁsqnaww logexapaminium chloride. MS

ke " aa7"( 1005 CARBE 5SRO IR A Dt ARt B Tyl 1B (ARES) T
5- (3- met hy 1- 1#oezjaz ol Examply 140ASy-(Rhydretytophzyt)ni- fﬁ@()?»r@eml-lH-mdazoLS-yl) -1,3,4-
(50 ay" Cloomaars RSPy b ikedy By AR Pl R P aR 487 - €9) 1ni 2
N- ((S) - 3- ( 2, 4nHiuehiasdan NRIY IAPIZES) 1R (96): 2301 E000t, dvitAH) - F61 (10%, 2M+23).
%? 59222"} Ouw)ézﬁegg, og@gt N 2 R e ey - ebS 1 el Sy n-1,3.4-
i thiadiazol-2-ylamino)-3-(3-(trifluoromethyl)phenyl)propan-2-aminjum 2 2,2~
triffuoroacetate. MS (API-ES) m/z (%): 553 (100%, M+1).
[00224} Example 142: N-(cyclohexylmethyl)-1-(5-(3-methyl-1H-indazol-5-y1)-1,3,4-
thiadiazol-2-ylamino)-3-(3-(triftuoromethyl)phenyl)propan-2-aminium 2,2,2-
trifluoroacetate. MS (API-ES) m/z (%): 529 (100%, M'+1), 530 (30%, M'+2).
[00225] Example 143 N—(B-(h‘iﬂuoromeﬂlyl)benzyl)-1 (5 (3-meihyl—1H—indazo1 5-
y1)-1,3 4-th1ad1&zo1-2—ylammo) 3-(3 (tnﬂuoromethyl)pheny])propan—2~am1mum 2,2,2-
trifluoroacetate. MS (API-ES) m/z (%): 591 (100%, M'+1) 592 (30%, M2),
[00226] ample 144: N-(furan-2-ylmethyl)-1~(5-(3-methyl-1H-indazol-5-y})-1,3,4-
thmd1azol~2—y1ammo)~ -(3- (tnﬂuoromethyl)phenyl)propan~2—amunum 2,2,2-
trifluoroacetate. MS (API-ES) m/z (%): 513 (100%, M+1).
| [00227] Examples 145-155 were prepared in a similar manner to the compounds
shown in scheme 4 except that 5-isoquinolin-6-yl-[ I,3,4]thiad'iazol—2~yl-aﬁﬁne (sée
scheme 1) was used as the starting material. These compounds were obtained after 5-

isoquinoliﬁ-6—yl-[1-,3;4]ﬂ1iadiazol-2—y1-amine was coupled with the corresponding Boc
' protected amino acids, then a LAH reduction procedure followed with an acid treatment

step to remove the Boc group. .‘
[00228] Exémgle 145: N-((S)-2-amino-3-(4-methoxyphenyl)propyl)-5-(isoquinolin-
6~y1)—1,3,4—ﬂ1iadiazdl—2—amme. FTMS Theoretical (M+H") 392.15396 found 392.15448.
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[ 00214] Exanpl e 133: N-0)-3-(4-chl orophenyO- 2- ( et hyl am no) pr opy1) - 5 (1H
i ndnol -5-y1)-1, 3,4-thi adi azol - 2-am ne. FTMS Theoretical (M:H) 399. 1153,
found. 399.1150. [00215] Exanpl e 134:

5-(1Hindan -5-y1)-N-aS)-2- (et hyl am no) - 3- (4-
(trifluoronethyl)phenyl)propyl)-1, 3.d-thi ad| af@-a ne. FTMS Theoreti cal
(MrH) 433.1417, found 433. 1411 [02} | es 5-144 were prepared

usi ng 37 as the starti ng na VT E aHredUUbl ve al kyl ati on procedure.

(S)-N45-(3- Met hy1l- 1H-|ndaol- )41 3,4l i bi adi azol - 2-
y1] - 3-(3- tnfluororrethyl Reny¥y- propane- 1, 2-di ami ne (15 ng) was di ssol ved

0.1 m dded.
" 223 tg@%g_g_ﬁpw @fsy QIﬁhﬁnéaéf(BQHfﬂ\Bkcﬁﬁéthﬂbp}&Byﬁﬁ@p&m@s adde

6 equi val ound was added and Stirring wa

cont i nued(ib@uigdinas-pl)-13, éthadlaztbl MMWSM@O@U@@M&H) 430. l3(i'7f$gf0m@
conti nued ? ﬁ % ght. The-reaction m xture was either |oaded w thout
further pu {353t ion on a prep-TLC plate or a prep-II1PLC for purification

pur poses. rgo@8gjl 7] Ex 1@11$5N S)-2-amino-3-(4-(trifluoromethyl)phenybpropyl)-3-
N- i soprop;l/l 16]15- -1H-€(n)dazol 5- X )(-1 3, 4- yhphenylpropyl-

t hi adi az o(1s@g.1;aicém-6’rml))-l33 éﬂm@dlaztﬂll-lrémmﬁetﬁ{@@ Bherrgtigad (MPER) 430 M3 GF8 fiennd
chi or i de. PI-ES) adz N. 475 (100% M-F1), 497 (5% M#+23). CF3 WO
2006/ 0448 52005/ 037374 11:1;

9, 11Fi " §d03.231]5 ¥ 48HN- S}ﬂ&i&nﬁo-ﬁ 13 ﬁt&ﬁphmﬁﬂjr@g@) 5-Ztsoqu1nolm-

yl am no - &t ri luor onmet hyf henyl ) pr opan- 2 roPan-| - am ni u

m2,2,2- 6;3’5)&1 &rtbmd@tzal%anw Eeopgtical (34 + HB@?Z(@@)?&G“RM?? 1543

00219] Ex 137 t hi adi | - 2-

L0021 Exg %fhr.%oé%%é S(ﬁ%%y%?‘é%%ﬁtﬁéﬂbﬁ%@& I ‘E}rh""é"z 2.

ttifluorog otin-0VA) (14524 -tﬁ&bhamﬂa-éﬁﬁne FFME meamuwmmam Q&D%fohhr}Z)
138 N-heptyl - N-(1-(5-(3-nethyl-1Hindazol -5-y1)-1, 3, 4-

00220] Ex

'Ehi adi Lzof?nég @ﬁ%m no) 3-(3-(trifluoronethyl)phenyl)proPan-2-yl)heptan-I-ar
i ni 2 t t +]

gl?’g' l(Jg(r)l% [(@%giy) ri %?gg ﬁﬁgsaggnﬁe? °h: (E%ﬂdﬁﬁheﬁ)@proﬁﬁg 5((;5%9&0“1@1"51)

N- (1- (5- (813, Myliuadlhkdlmdamnie- RTMS The@etedl Mt 1396142 found 396.10486.

i or i db. moésﬂﬁ\H R TBL S A8 D3 GBSy B B o o

140: N-( 4? *}?df 92 dL2- hidige: (BTOBLU orekichl @ﬂ}ﬁ)@bﬁ 52%39 folind 398.12463.

t hi adi azo m no) - 3- (3-(trifluoromethyl) henyl ) Pr oPan- 2- am ni um2 2, 2-

trifluor o[ﬂﬂéﬁélt e. RBnpel SESNV-(E)2amino-530(alglpropylyS €spquisen-¢-yiwd 3.4

21v++23). 1002 Exa

N (4 ot hRPBAEF BT (NS Thepricel MHA7615004 fpuq 33645017,

thi adi azojgo23y] Iam EQa)m:%e(lgS(N((Sj-glahﬁﬂ@—t’;t(yﬂﬁi&ﬂmh%ﬁjﬂbﬁﬂpﬂ)8 (&ammunﬁ-z 2-
trlfluoroacetate S) In/fz N 553 (100% +]§)L ﬂ§)024EX

142: N ( cyitlchéthindiazdiy-ymine( 5TIMS Ff@mrymcﬂ und 380,13423

el ™ Bk SR TERR eR galen2. 2 2
. thiadiazol-2-amine. FTMS Theoretical (M+IT") 376.15904 found 376.15970.
[00238] Example 155: N-((R)-2-amino-3-(4-(trifluoromethyl)phenyl)propyl)-5-
(isoquinolin-6-y1)-1,3,4-thiadiazol-2-amine. FTMS Theoretical (M_—I-H*) 430.13078 found
430.13096. '

[00239] Examples 156-162 were synthesized in a manner similar to the compounds

shown in scheme 4, except 69 5-(1H-indazol-5-y1)—1,3,4—thiadiazol—2—amﬁ1e was used as
the starting material.
[00240] Example 156: N-((S)-2-amino-3-(4-fluorophenyl)propyl)-5-(1H-indazol-5-
yl)-1,3,4-thiadiazol-2-amine. FTMS Theoretical (M+H") 369.12922 found 369.12939.
[00241] Examp. le 157: N-((S)-2-amino-2-(2,3-dihydro-1H-inden-2-ylethyl)-5-(1H-
indazol-5-y1)-1,3,4-thiadiazol-2-amine. FTMS Theoretical (M+H") 377.15429 found
377.15422.

-52-



[ 00225] Exanpl e 143:
N-(3-(trifluoronethypbenzyl)-1-(5-(3-nethyl-1Hindazol -5-

yl)-1, 3, 4-t hi adi azol- 2-ylam no)-3-(3-(trifluoromnethyl)phenyl)propan-2-alTl
1nlull 2, 2“20209@34%6001* oacetate. M5 (API-ES) nmz (% : 59RCT/OBBKS/IATA) 592

(30% M+2) g 8 1384-((S)-2-amin din-2-y\)propyl)-5-(1H-indazol-5-yl)-
N-(finan-2- ylrb%% | thgﬁ) TH nda(gyn Y}Pfﬂpg) -(1H-indazol-5-yI)

t hi adi azol - 2-1y3 Muanh)azc@-zeamm rﬁm&mmwwwaﬁﬁa)lﬁwefm@ 393 h4d 2, 2, 2-

trifluoroacet AP 1 1 arrpl es.
145- 155 were[@%alar o e E o St ?Fb@“h%"ér% fl%)& Q@@‘ g bhen AR RS0

“scherme 4 excepinettia)1,54HE@didbo1P-iminG - FIMBITHBore}itd) (M TA 2 77245329 Smvinde (see
scheme 1) was_used as the starting material. These conpounds were obt ai ned

after 5- isoddl-Ae#th-6-y141, 3, 41t hi adi azol - 2-yl -ani ne was coupled with the
correspondi ngo(ﬁqﬁ 1 Pr OfE@&htd 160 NSRGI(H31 BIiARR0IES- t}é\d B S0MEdi£01-DIyRG R LY-2-
e

followed wWith an acid treatnent Step to renove t 8ouP.
[ 00228] Exanp axmiriopBopyl)-2-chlorophenol. FTMS Theoretical (M+ 401 09460 round 401.09510.

N4S) - 2- |
o y1)- 1.5, 4 IS oy BEEE RO RSP RO DR I D B bipgipopl 2 g lomine 2
%Zé) 124;1_?71 noa%ﬂcﬁslfdﬁ)( tyi)Efﬂlﬂ}gﬂrB]u@o?HEﬂ MS]]AﬁOe retical (M+H+)5406 14450 found 406.14507.
(i soqui nol i n{ %’2%% A,Zi@b Bfﬂaﬁ? %7@ RESPEP =G 1'3'3;1)'
zlfgs)lsg?s foqugd;_m4 (3%31@&““ n{eomth Eampial @A—FH*)) 35213389 found 352. 13465.

ani no- 3- rifluorone en ro -
(i soqui nol i n1&92 %]3 @g&mgyp%q%@p& ~yVomethy A H-

430. 13078 fo 20 21 o 4071 (100% s
NK( ) -2- am naeg °??“Ywi?%3‘3%“ AALEARINS (AMFES) i (301 407.1 (100% M),

6-y1)-1, 3, 4- [a6248i azcﬁxazlp@mlﬁé-lﬁsmrmlewmmnﬂ(mﬁf@9@%3@@45 53hd-

392. 15439.
N-((S)-2-am ﬁ’@g %ﬁ %@-ﬁv Aﬁgﬁz'si’ﬁ}r OBD P?ykg(y)pyrmlldm-z"yl)methyn 3

21 |3 3 ogg |5 Zgl } g@@q}dﬂ%ﬂzﬁ—&%}éi Bmmg;ﬁmmn-z Amirme. 1S (ATINES Jren (%)3 41812 (I0BYer M+1).
N4S) - 2- am not@%(ﬁ ch&g%eﬁg %ﬁ% ?P%%(y%&égr"ﬁéﬁ"‘g %4

yl)-1,3,4- thgﬁﬂm&éﬁbﬂﬁbﬁﬁbﬂgwrﬁﬁwﬁi—ﬂ?@ﬁfeﬁiyﬂﬁnB AlihatiDe-390.ah4d.2 MO(ARI-ES)

396. 10486 0234]
N RS) - 2- ami n@izs,(/()s‘ﬁiﬁ gFlf()pé@%ﬁ'I]ﬂanyppropyl) 5- (i soqui nol i n-

g 9%1?1 , }1 63 4[ @g ' av\ﬂaﬁm@ﬁ  NETMR, A 206:Rtnb SRphchMe Sl cE28p A Gy 5 5UNd
N4S) - 2- ani no(a@qnmpbm-ﬂy;b}b@»ﬁt}m@amls?oammo M (AP 1/ (%): 374.1 (100%, M +1).
: [00252)  Example 167: N~((S)-2-amino-3-(2-fluoro-4-.
(trlﬂuoromethyl)phenyl)propyl) 5-(1soqu1nolm—6-y1) 1,34 thlad.lazol—2-am1ne MS (API-
ES) m/z (%): 448.1 (100%, M++1) -
 [00253]  Example 168: N~((S)-1-(5-(isoquinolin-6-y)-1.3,4-thiadiazol-2-ylamino)-3-
.(4—(tr1ﬂuoromethoxy)phcnyl)propan-z-yl)acetatmde MS (API—ES) mfz (%): 488.14
) (100%, M™1). -
[00254] Example 169: N- ((S)—Z—annno-3 (4-(tr1ﬂuoromeﬂlyl)phenyl)propyl)-5 (1,6-
naphthyﬁdm-Z-yI) 1,3,4~ ﬂnadlazol—anne. This compound was synthesized in a
inanﬁer similar to that shown in scheme 4 using 5-(1 ,6—naphi:hjﬁdin—2-yl)-1,3,4-

thiadiazol-2-amine as the starting material, which was prepared from commerially |
available 1,6-naphthy1’idine—2—éarboxylic acid in a manner sizmilar to the procedure shown

in scheme 1. MS (API-ES) m/z (%): 431.1 (100%, M+1).
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t hi adi azol - 2-am ne: FTMS Theoretical (M-Ht) 376. 15904 found 376. 15917.
[ 00236] Exanpl e 153:

N- RS) - 2- am no- 3- (3-fl uorophenyl ) propy1) - 5- (i soqui nol i n- 6-

y1) -1, 3, 4- W8 006/@#30- 2- ami ne. FTMS Theoretical (MrHF) BBGT/!HSZBQS?OSI’Iﬂmnd

380. 13423 00237
N4S) - 2- am nE) ) S%P)[ ‘y%agwiﬂf;}l’?g—lﬁ g\’&mﬁyﬁ%l?ﬁlﬁdén §E1)amier§mzflar to the compounds
t hi adi azol - 2- yFuien sEId¥RE 4Theor et i cal (MrH+) 376. 15904 found 376. 15970.

([ 3oqu ol 1 bt BR361 1. Ensiode i Q¥ G5 Brtnae b B | ey
430. 13078 {oupg 410y 13090c.] 903351 EAammLeE2 Lo FfE TRocURslWRITSD [ @

manner simla € compoun own I n schene 4, except 69
5- (1Hi ndazol 351—;/6994]&131;143911}1%@1 azol -2-am ne was used as the starting

terial. [00 156 \ o
&342;' g am'[ no@%ﬁxl I u%%g%% ) p@dﬁ@jﬂl 1§{ Pfﬁz—(ﬂ_ cf D ya(?-ghenylplpendm—z- '
yl)-1,3, 4- thl%u 8#91)- l%LﬁfﬂlﬁtﬁazoFfM&lm ThedretichHEY+ 25 904.299® foandnd

369. 12939. npl e 157:
N-RS) - 2- ami no4%-( lé-dl hydr o- | H-i nden- 2- yDet hyl ) - 5- (1H-

i nda7ol - 5-y1) 4- t K a0l fe A Gminol ) -HReREB efi{y1 15829
found 377. 154@2%]vxo dfﬂl Zil?BbOP 7152005/ 373745’1‘ 13@? I@Aﬁb@
LI ! Exami ; \WB§Fzol-5-yl)-1,3,4-thiadiazol-2-amine. MS (APL-ES) m/z (%): 431 (100%, M*+1).

WA(S) - 2- ani no;, r| N- 23 -~ (1. - -

1, g} Zl t hi adi a9 g § }lam rﬂ%p'flﬁggﬂ %é tﬂ?kgﬁ%é%gggép%%ﬂk& methtﬁ%dlﬁ
352. 13446. [Oﬁaéﬁ)]l hb.g-thafiazol-2-amine. MS (API-ES) m/z (%): 371 (100%, +1) _
5- (1Hi ndazol - N- hen l.idin-2-

yl)ynethyl)-1, B0 Sadql; aﬁg‘%‘aﬁsi%ﬁﬂ@mgﬁ%@ Kidedin pfindsr SPRAeT 19 5Roples 195409
found ST7. 154, | 00244 Bxample 160 szl o2 apino)

Z(r)nlnggrS (igyl ) - B02éA]or OM__H 17 T[@élS?ﬂ’éﬁ?l@r‘? TN'EZFVéIif%:X: %%56’41’ ound |
34(S) - 3- (5- (1%& n%azo i\@l A%I'%S)tnﬁjlzzgéﬁ)attzogll (IO%A’am T\I) - 2-

am nopr opy1) - [DBR62]dol -E@MNH {Prébfdflnerametbyh WI)MMHW)?%M
406. 14507. [ 0024 0

NAS) - 2- am no- P B%‘Eﬁ%%% el %’Ig)?ﬂﬁlraglﬁz gm(uf S Ag‘zluo S)gﬂz 5/0) 444.2 (100%, M'+1)
1, 3, 4-t hi adi apot6k- anBasmple IVE: No(egm BS)-2 ath(ow@&@)ﬂm?@ma@mehﬂml)~5-

:IiI-S(ZaJZ- :;422) 50(? 24#{19%5%)@% g&pﬁaﬁaﬂolzz W%WI @S) ﬁ!E (%): 444 (100%, M+1).
i ndazol - 5- yl)[oéz ;4 t ik I@EWT—??%I@%ynth@u(e&\Bi aﬁsimerramle(rwmt #hO%nin
(100% M++1). ]Exa es 164- 168 are pr.e ar?glna er S|ml%5 to
exanpl es 145-s¢ NE)( Hapndazelsyryl)-1,3,4-thiadiazo enal.

N4(2S, 4R) 4- ([B% l OXE AMHIE 9'7 'dNr(“(@S 3’@@&9&'0)3‘ @I—(mﬂuoromethyl)phenyl)butyl)—5-
(1H-indazol-5-y1)-1,3 .A-thiadiazol-2-amine. MS (API»ES) m/z {%): 433 (100%, M™+1).
[00266]  Example 178: N—((2S,3R)-2—armno-3-(4-(mﬂuoromethyl)phenyl)butyl) -5-
(1H-indazol-5-yl)<1,3,4-thiadiazol-2-amine. MS (API-ES) m/z (%):433 (100%, M+1).
[00267] Example 179: 5-(3-methylisoquino]in—6-yl)~1,3,4-thiadiaqu—2-amine. This

compound was prepared in a manner similar to compounds shown in scheme 1, except

AmiinG as th o mat

_using 3-methyhsoqumohne—6-carboxyhc acid as the starting material. MS (API—ES) m/z
(%): 243 (100%, M*+1).

. [060268] Ex 12_)16 180: N- ((S)-2-annno—3 (4 (tnﬂuoromethyi)phenyl)propyl) 5-(3-
methylisoquinolin-6-yl)-1,3,4-thiadiazol-2-amine. This compound was prepared ina
mammer similar to compounds shown in scheme 4, except using 179 as the starting,
material. MS (APL-ES) m/z (%): 444 (100%, M'+1). ‘
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(isoquinolin-6-yl1)-1,3,4-thiadi azol-2-amne. M5 (API-ES) rmz (%: 418.2
(100% 1v14-1-1). [00250] Exanpl e 165: 5-(isoquinolin-6-yl)-N4(38,4R)-4-(4-

(trifluoromethyl)phenyppynolidin-3-yl)nethyl)-1, 3, 4-thiadiazol -2-ani ne. MS

(APl - ES) mixd 1006044%06. 1 (100% M+1). [00251] Exanpl e 16BCTNUS2005/037374

N-W R 28) - 1- ooyl ). 1).- 5- ]
(i soqui | |)0I i ﬁwgﬁf Fp‘{h@% %ﬁ%@%@%@%\ﬂ% CPRIPLIES)Achys FKB eogymesa 1
(100% M++1) . PKOOBBAExaRER 226 PP -1bc{dB)A 2. aNidPrd o(f%KfBlow?&?mésw ere use

(trlfluororneth henyl ) prop 1 -5-(isoqui nolin-6-34)-1, 3, 441- nadi azol - 2-a
m ne. M5 (APl ﬂE@‘l}l%ﬂgﬁl I%§ an%@ n@mmmnqﬂ@aw{tbpmmmn(ahﬁﬂo acids

E\I-Af( ?f% %I Ejgr (()%1531?@ xﬁé%en%%%o%ngﬁm% Yt]'hlg Oslélaégc%isq WE’P& Ei)‘@?l%%% 14-

488. 14 (100% ZMmtlﬂ)M-i{f-HO Thé [PRBibbteatd 8R4d is a synthctlc eptide ARKRERTYSFGHHA)

nNaE)gtS%]yrzl 3Imnn% ‘é’i‘%’%f %‘tﬁgrﬁgi}z%ﬁ 25% %@) %Ilﬁg%%éb?rp Oﬂﬁ{f?ﬂéﬁtﬁ hesi zed
a1 Sﬂuﬁk&@éwwc% 4 m%rﬁ)rw ?ﬁl@e (e aal ng SRR | al

, 6-napht 1i Yri di n-2 adl azol - 2-am ne
whi ch was pr éﬁﬁﬂsé’@ mrﬁ%rqulgqmmuam@ counter (Perkm Elmer). The

1, 6- napht hyri g Cah simlar t he roce ure
shown in schene o P%%Eé? Iﬁﬁz%?%t‘?fpél@ t’('vét&%:s“v less
2006/ 044860PQ’D/;,&M.82005/ 037374 40b2j 1115; tiat hj tdli 043 wer e synt hesized in

a manner si to onpounds_shown in _scheme 4. [00256] Exanpl e 170:
N-((S)-2- am% ARl P gB?CF}BW%HﬁF@q #ewied m 4R TN Al breast tumor cell

3-methyl -1 1
a0 e e 042 B RS 5

5- ( 3- et hy 1 Tebgrinivers sneagirgd hy rumpyumapsapnytilizingahostibe-pecific antibodies (Cell

Oret hyl ) -1 - mne. FT or al I A405. 18559
%/ ound- Z0)5 1?%&%111%'[?%3{3@%;%”8%8 ds o%@xamﬁes leiéd: ex]:ulgl ed P@ kinase activity
N- ((S) - 2- aniwith IGs (vakies hnmuhh&m@hiwr opyl) 5- ( 3- net hyl -

incl avol - 5- hi (APL-ES) na/z (%: 431 100%
MA+1) . [ OOZéé%E:har’rpl e’hff%d I%Kﬁln%][gltlon on cell viability V\)fas measur((ad/ionarange o(f ’

N-((S nnmﬂ&nﬁl LIRS
Iné g Zél 5ay of lﬁ’c‘lﬂdlﬂzgjﬁlﬁﬂbﬁtlﬁmﬁmg% mimdﬂlalrf%é N A- 12?(11953/0

% 4-t hi adi azol _
|vr+1). [00 ]1&%%?@% @Hzléfﬁjﬁhwléwwéﬁﬁm 2% geovrk mredia for 78 haars t o
exampl es 1451 39S

5- (i soqui nol i n- %Q; (et ylfyar al no?e‘ﬁ@ %SOTC%) 4- thiadi azol - 2-am ne.
M5 (APl - ES) {Oﬂ%{m (% Tb&d@regomgbwﬂemyateq maﬁ&ﬁhmanp lilepdr#t features of the

N-(244-(t |

(i goqw §10Ir : rb%ﬂ{]%@%m;{{ %ﬁ?ﬂ r%?n%%gﬂaﬁg on {Qﬂlﬁiresﬁ'g)mmo‘( %ﬂbeﬂ*if]%
: (Nzll 0(2)°SA; 32A++1\)qthoﬁlﬂd@gﬂing®cmﬁ$ [ﬁ)lﬂﬁﬁ]ﬂ sgo;;e ashmll 116 agp?rerit to those skilled in the art.
-( i goqw nZ)I ?wagi’%%c ?Sb;?dég{’tlﬁﬁ guonge e %eerﬂrg ) li’(“%@?f OfI?S?I“P]f?I@n{%Hd the
444(100% Nivehlion is @6 BEHhitES aﬂplwﬁh&%slgﬁhwp%n@ﬁrﬂm&é lafdd with 1e ARIVGDe

simlar to that shown in schenme 4 using
5- (1H i i dai’éPq‘SY%}@fﬂtf‘énﬁlW?h&mweﬁﬂﬁﬁﬂne as the starting material .

[ 00265] Ex 177: Ay

N- a2s, 3S) - ?mm no- 3- (4r3ferenf TSuC(IJtF((i) ﬁ%rte]ﬁya}t? ﬁ%glﬁyﬁafegu%%% 5 gr eference in their

( 1H i ndazolentietynd for3flputpusasfiodhosan- e es if Msh(iddividns) publikatioior pdt3@ or
(100% M++1

- a2s, 3R - SRR e T TR oYt v 5pILHipeoateea pe icorporated by

(1H i ndazokef&eﬁbk)nﬁs&téctﬁrﬁbﬁdllﬁﬂ—pése@ amne. M5 (API-ES) rn/z (% 433
(100% Mr+1). [00267] Exanple 179: . - -
5- (3-net hyl i soqui nolin-6-y1)-1, 3, 4-thi adi azol - 2- am ne. This conpound was .
prepared in a manner simlar to conmpounds shown in schene 1, except using
3= net hyl i soqui nol i ne-6-carboxylic acid as the starting material. M5
(API-ES) la* (/0): 243 (100% 144-4-1).




[ 00268] Exanpl e 180:

N-((S)-2-am no- 3-(4- (trlfluororrethyl)phenyI)ProPyl) 5-(3-

met hyl i soqui nolin-6-y1)-1, 3, 4-thi adi azol - 2-ani ne. This conpound was _

prepared in a rranner simlar to conpounds shown in schene 4, except using

179 as the art rraterial. M5 (API-ES) ink (9%: 444(100% Mt+1) .

5. 1P1CB As d> WD 2006/ 044860PCT/ US2005/ 037374 [001691u Kt gase

di sSyl el di al uaAlcaﬁpﬂﬁBoﬁEéliatIy conprises active PKB enzynes, a PKB

specific substrate and P33-| abel ded ATP. Two foragt of PKBa enzymes were

used, the all length PKBcc anoNa ki nase domai n PK13a with pleckstrin

dOfTB.I n (amno acids 1- 117)N:I'€I' ed. Both PKB y s were from Upstate

cell signaling solutions: y— —YThe PKB substrate ‘used

is a synthetic peptide (AR E SFGHHA) as s ed in Cbata et al., J.-

- Biol. Chem 275, 361083 S'he phosphor yl ate 3substrate was captured by

- phosphocel | ul ose menbrgne f| I ter plate (M LLI PORE) anct] asured by Wall ac

M crobeta liquid scintillation counter (Perkin Elnmer). The conpounds of

- Exanpl es 1wh@einexhi bi ted PKBa | ci nase activity with 1C50 val ues less than

10 pM [00%79]143 agltb bty i.n cells was assayed in a PTEN null human

 breast tundr ¢ | I'né A- VB- 468. The phosphoryl ation status of PKB

substrate KI&QM}L GSK3a/ b, and Tuberin were nmeasured by inmunoassays

utilizing h &g antibodies (Cell signaling technology). The

. conpounds gf?%?a&p?&%% a?g’o exhi bi ted PKB ki nase act| VI ty with I C50 val ues

- less than RhspelMted[fﬁ@J?ﬂligfﬂue cerfsisting o CRIRD (N iahd « CRR eheteredryDyi abi | ity

~ Wwas neasur lﬁ/DHa range of human tunor ceII | i nes including but not
limting to MB- 468, MDA- MB-231, U87- LN 229 PC3, DU145. The cells

were tr eat Rtis 1, G eyualliot, -G(QNERT RDONIRE) E(ﬂRjﬂgg)t@O{!l)’ 4CBIRy@etttoayDabi ity was

nmeasur ed 5@{ 0Q272] The foregoi ng has denonstrated

the perti n ﬁﬂ‘ﬁﬁ‘ﬂ"%‘ft g% hﬁf%oscyélyﬁt he present invention. Many

~modi fi catlnﬁmda‘idre\miq)atdenﬂ)&ehﬁtedﬁempH@séﬁh -Cg midpadon can be nmade wi t hout
departing f10mkts .spirit e, rent to those skilled

~in the artﬁ ﬁg é%quefngergﬁt?dlaﬁﬁ?r‘g% ?ZC %)lé’ﬁ aﬁlgr i'n are of fered by way

of exanpl ewlmélynuandlisheandrwe}ﬂtnsdxn isto be linmted only by the ternms of

t he appended -cl ai rill f whi ch

such cl ai r%gefgé?“é aecﬁsofﬁ'fteg‘g' %\%%'Bﬁ? {em tleS'encgél’%cfe?& ‘3}?"2‘%@%’5‘@

i ncorpor atletrégtiid and byrbogtie B erd qpttblhtaeb'rand adépendshily subslitited byal-B° pur poses

to the sang, %gunp la?d% each individual publication or patent or patent

Frgpet

app|lcatIO a?ly and i ndividually indicated to be incorporated
by reference i nanihs, ent|rety for all purposes. Wiat is cIalned is: 1. A

conpound of For nul ﬁg?) . Rl is
an aryl or het eﬁaﬁﬁm%c}fcgo Q‘XP8‘&’9e‘%fgtycglﬁm%?%&ﬁdh%‘%gr? 2i's | go S
-(CR 7128)t(rryls)eleatediﬁo(aCR7R8)t(het eroaryl); R2-is -H '
| " Cr-Csalkoxy, |

C1-Cs alkyl optionally substituted by halo,
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R4 is -H Ci1-C8 alkyl, -C(0)(CR7R8),)N(R52, -(C eR8)(arYl),

-(CR7R8( heteroaryl), - (CR7/R8)t(cycloallcyl), or -(CR7R8)t(heterocyclYl);
R5 and R6 are independently selected froma and Cl-Cs al kyl; and R7 and R8
are independently selected from-H, Cl1-C6 al kyl, and aryl; wherein n is 1;
mis 1; and each t is 1; wherein each of the above al kyl, aryl,

het er oaryl , cycloalkél, het erocycl yl noieties and heterocyclic and
carbocyclic rings ar >optionally and i ndependently substituted by 1-3
substituents sel ectigéh,from am no, aryl, heteroaryl, cycloal kyl, or

het erocyclyl optionally substituted by 1-5 substituents selected from

G - C6 al koxY, Cl- Cdeiraiyl optionally substituted by halo, aryl, halo,

het eroaryl, Cl-C6 ngﬁﬂﬁMhnqﬁﬁgd‘1\THS(0)2‘(Q -C6 alkyl); G -C6 al kyl,

Cl- C6 hal oal kyl, Cl-C6 hydroxyal kyl, Cl-C6 al koxy, Cl1-C6 al kyl am no, C2-C6
al kenyl, or C2-C6 alNGS({)~(Gh€seknleach of which may be interrupted by one
or nore heter 0 n |.0 I tF O -Or~apyl; or a
pharnaceuticaﬁ%éé @ggbﬁggFgag§F¥¥Cﬁg%g%@§¥w%ﬁw%§%9%%%§gthE%hereof 2. The
conpound of clafityamiiner CpOaalkecsuwriCedlldkyask eptebl eack af whichydiydee, or
stereoi soner thereof, wherein Y is -N(R4)(R5). 3. The conpound of claim1
or phar maceut iIB&IRRted b¥ ant apparedisiero AlpMs: at e, or st er eoi soner t her eof
wherein Y is Ygﬁﬁg)(RS), and Rl is heteroaryl. 4. The conpound of claim 3
or pharmaceuti call'y acceptable salt, hydrate, or stereoisoner thereof,
wherein R4, RAaleand R6 are -H, and R7 and R8 are independently sel ected
fromH and Cl}pﬁr% kyl. 5. The conpound of claim| selected from
(S)-3-(3-Fluor3-p hyl) - N 15- (3-net hyl - 1H i ndazol -5-y1) - 11, 3, 41t hi adi azol -
2-yl k propane-itte,2rdi am ne;

(S)-3-(3,4-D fluoro-phenyl)-N45-(3-net hyl - 1H-i ndazol -5-y1)-11, 3, 41t hi adi az
ol -2-y11- prop2&YK, 2-di ami ne;

(S) - 3- (3, #alhaihRERidaNE !ﬂ&ola}atabl%%al@,?r?rﬂﬁié%{ stétdoisdlazfbedt Y1) - 11, 3, 41t hi adi az
ol -2-y11- propane-1, 2-di am ne; N-((S)-2-am no-3
-(4-(trifluoromethyl)phenyl)propyl)-5 -(3-nmethyl- 1Hindazol -5-y1)-

1, 3, 4- t hiZadi dherompeydpd claim 1 or pharmaceutically acceptable salt, hydrate, or

stereoisomer thereof, wherein Y is -N(R"YR).

3.  The compound of claim 1 or pharmaceutically acceptable salt, hydrate, or

stereoisomer thereof, wherein Y is -N(R*)(R®), and R’ is heteroaryl.

4. The compound of claim 3 or pharmaceutically acceptable salt, hydrate, or
stereoisomer thereof, wherein R*, R®, and R® are -H, and R’ and R? are independently
selected from H and C,-C; alkyl.

5. The compound of claim 1 selected from
(S)-3-(3-Fluoro-phenyl)-N-[5-(3-methyl-1 H-indazol-5-y1)-[1,3,4]thiadiazol-2-yl]-
propane-1,2-diamine; ' '
(S)-3-(3,4-Difluoro-phenyl)-N-[5-(3-methyl-1 H-indazol-5-y1)-[1,3,4]thiadiazol-2-yl]-
propane-1,2-diamine;

(S)-3-(3,4-Dichloro-phenyl)-N-[5-(3-methyl-1 H-indazol-5-yl)-[1,3,4] thiadiazol-2-y1]-
propane-1,2-diamine;
N-((S)-2-amino-3-(4-(trifluoromethyl)phenyl)propyl)-5-(3-methyl-1H-indazol-5-yl)-
1,3,4-thiadiazol-2-amine;
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WD 2006/ 044860PCT1US20051037374 :

F- AERWOM E: 01- 1kl -btittd i eAyl ) Propyl)-5-(3-nethyl-1Hinda70l-5-y1)-1, 3, 4-

t hi adi azol - 2-ami ne; _ o

- N((S)-2-am no-3-(4-ethyl phenyl ) propy1) - 5- ( 3- net hyI 1H i nda70l-5-y1)-1, 3,4

NE?'(%?' 22%230 (}%EH&QES Pher ty1) PCT/US2005/037374 1.3, ‘
am no auor oPher pr | o)

4- thi adlﬁﬁ@}mz hmmﬁphéﬁyﬁpmpyls)g »me%:yﬁ %Ifm&azﬁé I\y/IL)—IngdﬁénadiaSzoy

l\lﬁ( Szj ija? e?’n (2- et hoxyphenyl pyl)-5-(3-net hyl- 1Hindazol -5-y1)-1, 3, 4-
i adi A70I-2Z-arm ne;

(S) - 3- ( 4- NSk ymijrtvehGtaylobenyBoionid fiytpmethiiHapdrzob iyl %%théadh“ﬁh?ad| azol
-2-A- propane- 1, 2-di ar ai ne;

(S)-3-(2- %ﬂfn&o phenyl) - - N45- ( 3-net hyl - 1H-i nda701- 5- y1}

2-yli - propeys:: amamen-@gﬁ-dmuomphenynpmpyl) -5-(3-methyl-1H-indazo -5-y1)~1,3
(S)-N15- ;3 {gl 4H-| ndazol -5-y1) 41, 3, 41t hi adi awl - 2-y1] - 3-o0-t ol yI -propane-

-1,2-dia

(S)-N-[5 Qﬁﬂ[ﬁbﬂmw& en h:rc[p&l)%—(&}mbthﬂdﬂ&mawéﬁym-l@r%B trlfl uor om
et hyl - phefvsqmg r opane-1, 2- g;injhne}a

(S)-3-(4- %1?@%‘9’/1) N-P-(3 met hyl -1 Hi ndazol - 5- y1)41 3, 4] t hi adi azol - 2-
ylj-pr opa&qﬂ_ _;4_ Rt N- ZP_(a-meﬂayl-u&' Lindazol-5-y1)-[1,3 4]th1ad1azol—2—y1]— '

: (S) 0- pheny {— 3- et hyl 1H—| ndazol - 5- y1) (1, 3, 4] thiadi szol - 2
-yl -pr opareganet], 2-Gipndpg; ne ;

U 53@%@%&»@@%@ féd&ﬂﬁﬂuﬁmﬂlédmsz}dj-ﬁmﬂﬂnﬁu&&l}}%wh@‘l -propa
ne-

N{ ( S) - 2- anPrliaBiné3- br onophenyl ) ProPy1) - 5- ( 3- net hyl - 1H i ndazol -5-y1) -1, 3, 4-

t bi adi azol 5 _2.y1]-3-0-tolyl-propane-1,2-diamine;
N-((S)-2- &%}ﬁ%‘f@]{h%lh% OrOdtheln:)S/W‘134thladlazomy1]3oa§(/)ly -i ndazol -5-y1)-1,
3,4-thiad (M[S-{S-Meﬂ:m-lﬁ-mdazol-&yl){l 34]ﬂnadlazo 2—y1]-3-(3—mﬂuommethyl-pheny)~
N-0) - 2- am no- 621(4 LSQ ropyl phenyI)Propyl) 5- (3- net hyl AH i ndazol -5-y1)-1, 3,
4- thiadi BPBmLE

N-aS) - 2- awwmﬁmquwmﬁmml &y()e[lﬁeﬂﬂqulamz-wbam&nﬁs- yl)-1,
3, 4- thiadiazol - 2-am ne;
N ((S) - 2- &ArdR8B%p- t ol yI prcvyl) - 5- (3- net hyl - | H-i ndazol - 311) 1, 3, 4-thi acl i
azol - 2- n‘(,gjg,.(z;.cmom—phenyI)—N [5—(3-mcthy1—1H—mdazoI—S~yi)-[1 3,4Tihiadiazol-2-yl] propane—
N- aS) - 2- am no- 3- (napht | i al en- 2- yOpropyI) 5- (3 nmet hyl -1 H-i ndazol - 5- yl)-l 3,
4-t hi adi a2StdiaVEGH ne;
N- aS) - 2- aph DR e gpmluﬁduz@l@hﬂ}{ﬁsﬁnthﬁﬁml-%ﬂﬂ 3-mitdyhybpaperlizndazol - 5- y1)
-1, 3, 4- th| ad| azol -
N-aS) 2- afiiepméneg- (4 chl or ophenyl ) proPy1) - 5- (1H i ndazol -5-y1) -1, 3, 4-t hi adi az

-2-am fis sﬁ? 3-(3-bromophemyDpropyl) 5 (3-methyl-1H-indazol 5-yl)-1,3 4 thiadiazol- . .

NAS) 2-am {) (4- (trlfluororre{ yl) Phenyl ) propy1) - 5- OHi ndazol -5-y1)-1, 3, 4
- t'hi adi az®2iamine; ani ne;

NAS) 2 an}v't&ﬁ SR G@Wﬁ@ﬁﬁ%{s@ﬁbﬂ*@mﬁmﬁnﬂb 4-thidlidol-hi adi az

-2-amn
N4( S) - 2- ammmes (4-1i sopropyl phenyl ) proPyl) -5-(1Hind2nl-5-y1)-1, 3, 4- t hi adi

azol - 2- an}\rft&)-z—ammo-3—(4-xsopmpy1phenyl)propy1)-5—(3_—methy1—1H—mdazol—5~y1) -1,3,4-

| thiadiazol-2-amine; . . ’

NA(S)-2-amino-3-(2, 4~chchlorophenyl)propyl)—s-(3—methy1—IH—mdazol- -yi)-1,3,4-
thlamazol-?.-amme, : _

N-{{S)-2-amino-3-p-tolylpropyl)-5-(3-methyl- 1H~1ndazol—5-y1)*1,3 4-thiadiazol-2-amine;
N—((S)—Z—ammoé—(naphthalen-?_-.yl)propyl)-s-_(S—mcthyl-1H “indazol-5-y1)-1,3,4-thiadiazo}-

41t hi adl azol -

2-amine; _
N- ((S)-Z—ammo—?:—(benzo[b]thmphen—B—yl)propyl}-S ~(3-methyl-1H- mdazol—S—yl)—1,3 4-
 thiadiazol-2-amine; _
N—((S)—Z-minno—}{tt—chloro;)henyl}propyl)-5 -(1H-indazol-5-y1)- 1,3,4-&nad1azol—2—amme,
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N4('S) - 2- ami no- 3- (3, 4- dlchlorophenyI)Propyl) 5- (1H—|ndazol 5-y1)-1,3,4-thia
di azoh2- am ne;

NAS) - 2- am no- 3-( 2, 4- dlehlorophenyl)propyl) 5- (1FF|nda701 5- y1) 1,3, 4- thlad
" iazol -2-ani ne;

NAS) - 2- am no 4- et ho hen I hi adi a
"ol - )2 am neN ((S).z,(ammo.?, (4 ()ér¥ uororgetgﬁ)pﬁgxfﬁz)ropyls-} l_i-flf ﬂﬁil%o? 5 )5) yg‘h ﬂglacﬁaz%l é I Iaz
NAS) - 2- an1§ﬁn§ (4- bronmophenyl ) propyl)-5-(111al azOl -5-y1)-1, 3, 4- thladlazol
2-.am ne;

NAS) - 2- ani HS32(amifa Hreplibrletiy ApPRhei FHnspsls ) 53 Hippdinzgl Zaing, y1)-1,3,

4-t hi adi azg '(sgp 2 AR isopropyiphenypropyl)-5 (1H-indazol-5-y1)-1,3,4-thiadiazol-2-aminé;
NAS) - 2amn<g trlfluporomath?

3, 4- b perd(Sr}lsmyr(loya @,,%duhlpmpgg,ygﬁrap 5}3’%#? H@D’ojr)s A 3By A kR azol of

N4( S 4 B(13%, Bretttigdiazd-2-amawz ol - 5-
Ay ( 1) 3 4( ﬁ{&ggrﬁmﬁﬁw al%m@f@haﬁyb@raspﬂpmwbz)oi W8 3 amitgzol - 5-y

5- (3- et hyN-((ﬁ}I-Zraﬁm%[‘LBSWQWRFXS})P@PYIP@T(WWM&yD&l %é -thi Bl fapine, hyl ) ph

enyl ) propyd)esybdidtei- 51% 1)3£{1H-mdazol-5-y1y1 3 4-thiadiazol-2-amine;
-Ey(l)l . gcﬁj%ziim@gw&g?ﬁ AN ((?Hgm{azol—Suy(H PRk RRSNY! ) pro
N-((S)-2- aggngg 3- (4- met hoxyPhenyl ) Propyl) - 5- (i soqui nol i n- 6- yl)-1, 3, 4 thiad.
i azol - 2- anl ne;

N-((S) -2- aahﬁ(fsoa&rr@@r%{ﬁmﬂ\zmwbﬂww)}ﬂ?ﬁ@w P asihe- lgfé’f"é%laﬁ”r folin-6-y1)-1
., 3,4-t :
NAS) 2- :aﬁl %@ﬁy r’l?%oronﬁ-ﬁm Phenylﬁ_g (?Eﬂ[&l—?ﬁ(md%zoq%'yr})o 5& 6-yl)-1,3

, 4-t hi adi aNeﬁ(S)-Z-(Ls;hiomehenyl)—Z-(methy amino)propy

' NAS) 2- am Ex?adlazél% m@oxyphenyl )pr opyl) 5-(isoquinolin-6-yl)-1, 3 4-thiadia
zol - 2- :

N-((S)- s aﬁ{hm@yxmmdm@ﬁm}w%ﬁ;(mfwwyﬂ 243 (?@B&’BPH‘BWH%‘%‘/‘%PESW? 3, 4-th

i adi azol - h’? tﬁ‘x@n‘hﬁl afn

MIERSC AR LA T DI S

N-((S)-2- aggal %Z(amlgedlfluorophenyI)Propyl) 5-(isoquinolin-6-y1)-1,3,4-th

i adi azol - ’

N48) 2- am qusa-znamm §4pmemdpsyphenypswpllisrioavingingryl-13¢-tiadippok daminG 5 ar ni
( -3-{ trifluoromethyl)phenyl rop D-5-{isoguinclin- 6—y1) -1,3,4-thiadiazol-2-

N48) 2- ani No‘% %[m(]? uoromettI!; I} ) phe y propy(_lL) 5- 0 napht hyridin-2-y1) -

-1, 3,4- thwaskazol - 2- am ne;

NAS) - 2- ani 81% 1)¥Ed AN hi éuhh; | thiadigddl-24, 3, 4-t

hi adi azol - g;o((sé 2(am195 EI—T:? gﬂ%%é)% ar n}(l%g;%)“ﬁ‘i e ga(}laﬁpll

-(4-(trifl umrnenet hyI ) phenyl ) butyl)-5 -(isoquino lin-6- y1) 1,3 ,4-

t hi adi I 1 t h
2 e i o Rt i

phar maceut wc(es) 2:mmpo>§+(2 #dmhmmﬁhﬂ}mygmﬁw Y-d }ﬂtﬂj‘&gﬁ@ﬂ)’t‘zfml’é‘e
carrier an n(fs)gz‘r’” 0” g4-91§m§ypﬂ%§]gﬂmopyﬂ-5 (BofRRRWRT- DF 4 ShiadiaBol2-b@inetise in

the treat a”conpound of clalmllnktg '
manuf act ur ev-(g$)- maminotﬁ e(aﬁduﬂuoimhemh)@rqpﬂéét(ﬁéﬁ{m%?‘ cdhd-ddthiagfazok2@Bi5s ind of

claim4, f 3 t 13];({11 &ig@1-0famineg onpound of
claim4 i n%(ﬁészrﬂﬁlﬁ?gcﬁl totl%l&%%ﬁz'@égg carrent or the treat merBt ff cancer .
N~((S)-2-amino-3-(4- (trlﬂuoromeﬂ:yl)phenyl)pl'opyl) 5'(1 6-naphthyridin-2-y1)-1,

thiadiazol-2- amine;
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N-((S)-2-amino- 3-(4«bromopheny1)propyl) 5—(3—methy1 IH-lndazol-S—yl) 1,3,4-thiadiazol-2-
amine;

N{(28,35)-2- ammo—3—(4 (‘mﬂuoromethyl)phenyI)butyl)—S -(isoquinolin-6 -y])-l 3.4-
thiadiazol-2-amine; and

N-((28,38)-2-amino-3-(4- (tr|ﬂuor0methy1)pheny1)butyl) -5 (1H—1ndazol S—yl)-l 3 4-
thiadiazol-2-amine.

6. A phafmaceutical compositio’n comprising a pharmaceutically-acceptable carrier and a
compound of claim 1. -

7. A compqund of claim 1 for use in the treatment of cancer.

8. | ~ Use of a compound of cllai'm 1 in the manufacture ofa medica:rﬁent for the u'éatment of
cancer. ‘

9. A compound of claim 4, for use in the treatment of cancer.

1_0: Use of a compound of claim 4 in the manufacture of a ﬁedicment for the ﬁ'catment of
cancer. ' '
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