WO 2006/044860PCT/US2005/037374 THIADIAZOLE COMPOUNDS AND METHODS OF USE 1.
FIELD OF THEV}[(I\)I @I\}{L&Oél}! [0001]The invention relates to thiadiazole compounds useful for treating
diseases mediated by protein kinase B (PKB). The invention also relates to tRE HHErABTé™se of such
thiadiazole compounds and compositions thereof in treating disease states associated with abnormal
cell growth, cancer, inflammatigajans Ajtdlio KoonspaiersD 8 BNCMERDUND @IFUHE INVENTION
[0002]Protein kinases represent a large family of proteins which play a central role in the regulation of
a wide variety of cellular processes, maintaining control over cellular function. A partial list of such
kinases includes abl, AKT, bcr-abl, Blk, Brk, Btk, c-kit, c-met, c-src, c-this, CDK1, CD1(2, CDIC3,
CDK4, CDK5, CDk6, CBRELBSIETERS B TR cRafl, CSFIR, CSK, EGFR, ErbB2, ErbB3,
ErbB4, Erk, Fak, fesgFGFR1, AGER2 ek RBx&EGERA R nkghdits h feps, rirdaiis GSI&36X,
GSIC3(3, Hck, IGF-1R, INS-R, Jak, KDR, %%%n EK, MK2, MSK1, p38, PDGFR, PIK, PICB,
PICA, PRAK, PR%??LW% , ﬁ?ﬁ?%f%lf%%?]é 2%%?%?’5}11}8%,%&%1 A8 %Sﬁ?%}iﬂﬁq‘i'ﬁﬁi%% of
such hnases has aetohielandmponantitierageutiptaigets [06Q3[AKT(alsg dinows @gdpraieinkinhse B
(P1(B) or Rac-PK-h ta% and_its gene family products, has been identified as a serine/threonine
protein kinase. Té?‘é%% %ﬁ., l;tc?c. Nl t%%‘.%ré E%W%inﬁ&?e%@ogﬁ%%% 6retal” 1. Cell Sci.,
2001, 114, 2903-2910; Budri<Gifd) RS (PDOTBENISI NI TTH¥ee isoforms of P1CB are currently
known, PKBa (Al PICL30 T2 ARG RIGETIAKTR): Gheno gt NaliAGat 57154, 4002
89, 9267-9271; Brodbeck, et al., .1 Biol. Chem. 1999, 274, 9133-9136. P1CB mediates many effects of
IGF-1 and other GRORRATEEEHEGH BUTHER GROTY P APl FIBRRSA 6 BEPIE SRR RITSTSbPT & catiudaa|.
Signal., 2002, 144383395 BaR3niaysrancimpesiantialads aell piotifesation apeptesisand iespanse
to insulin. For these reasons, modulation of PICBs is of interest in the treatment of tumogﬁ?enesis,

abnoinial cell proft&bfishs: ] s“HBebAtthe Mofeutdr Sticlohd oF e P EBS e 5tiprises a
regulatory site neanthercerhoxyIERTH) ISR BEHR yasdaba Tatabytic demain wild) Barctivation loop

having a threoni inQ- i tri logy, domai ep in ho

domain permits ﬁ%ﬁgrgagg;g%ég é%g&m%o bii‘sgé’l:hgg’%%%kt%g%s}rﬁe%%ﬁ%%%@g%pids,
which triggers thmmmm@%m,wamtm&mﬁ@ HBm Rz etiite FRAK,
phosphorylation eiahosshatisyinosiiat 153 posiion.via phesrhaldxingsiy Sinase BISK. an
SH2 domain protein that-associates with activated WO 2006/044860PC T/US2005/03/374 receptor
tyrosine kinases,SpeRtienfins/Hes PORIGAP HHRUTARL BHESSHGMIERRH-J-kmase, when activated by
receptor tyrosine;lgiage, catalyzes (heRuaihesis Rt RICERANTO SR Pof RAIRPRSBARIC.ARGS cone
phosphatidylinositol 3,4,5-tiphosphate. The pleckstrin homology domain binds 3-phosphoinositides,
which are syntheS&d B P13R: UFbRSHATERAHETH B HIEWAH PICHTE o Hifter Ge e d'gldibth
factor (PDGF), nawre gradtlic-iactos (NG R aRs- insabnilielgrendth, faateil (3G 200 K ulik, etvas-Malp.Cell.
Biol., 1997, 17, 1595-1606; Hemyp lence,.1997, 275, 628:630; Dana, et.at Gene v., 1999,
13, 39052027 LT Dt 5 TSkt o RoTod VRHE DR SEe R L SARol: SFRICS to the
plasma membrafsKFINPEBRE (&b .ol RB@‘E@&ETB} ﬁﬁb@mMathtbﬂa@tﬁér piatelaingse,
PDK1 at Thr308 0705309, 2n0, Fu302.49r theslFBsgfoidsol 2 and 3 aspechely, Ahird step of

activation is catalyzed by & kinase that phosphorylates Ser4d73, Ser474 or Ser472 in the C-terminal
tails of PKWAK Teifects ahtiil3 raggetheono whelaton g s estithiger s Bbsemddanasteds-be

associated with glasgamembrangangismeodue i Bh03andRBKLIdnaseaetivty réilligtal., Current
Biology, 2002, 12, 1251-1255; Hresko et al., J. BioL, Chem., 2003, 278, 21615-21622. The process
produces the fulRF4EFAIER FERRIGTE OB TS 1AL ifor OF PRYS EERR IOy ﬁﬁﬁgﬁﬁﬁé‘“‘the
D-3 phosphoinosttigie-agegifitephesphatasenhdid svlachhisianaieribrokfassosiatedidmbMes finger
phosphatase co ly inactiyated in many cancers,.in ing prostate cancer, Besson, et at, Eur.
Biochem. 1060 URT 608 11T o1 4T e C S0 b LA 30 te e
domain of PICBdsbespomsililasfof the pilnsphidoy latianlpfi s érineiorviiieanmeiinibe kangkeyrgtein.
1000710nce achyaiesh Pl mesiales seuaral celulaninclions naludngprolieraian, el growth
and promotion of survival. Intracoronary, ade ovirus-mediated-ala gene transfer in Sart imits-infarct
size following isépemisprapérasibeiagant thaivsyiido Grealc imioGed iCardivini200®m3gith
2397-2402. The,aptiang) ¥8£1Whﬂaﬁt@éég%‘§soéﬁgd§dﬁ%%ﬁ%?@e%@ﬁd*ﬁ‘i@%@é/é aiinsiophesRnorylate
apoptosis regulatory molecules including BAD, caspase 9, [ECK-, and the forkhead transcriptiohal
factor FICHRL1®y# &Wﬁépﬁgw%@%%@fﬁ%ﬂ%aﬁ%ﬂ%@ﬁf@h%éhm%é pHaRsIBGical regulation of
organ size (Vergo@halid b a6l Bighasd 899 12:508-506h GHGEsShamerstasis(Gaacihabal J. Biol
Chem., 1999, 274, 1865-1868), vasomotor tone (Luo, et al. J. Clin. Invest. 1999, 106, 493-499), and
angiogenesis (Kureishi, etal., Nat. Med:, 2000, 6,1004-1010). [0008]Manifestations of altered PICB
regulation appear in both injury and disease, the most important role being in cancer. PICB kinase
activity is constitutive activated in WO 2006/044860PCT/U S2005/037374




tumor with PTEN mutation PI3-kinase mutation and overexpression, and receptor tyrosine kinase
overexpressiog,“7 8)0 Iss(% a mediator of normal cell functions in response t%%;owth factor signaling.

Expression of the AR, sl wasfaund io be,ampliiedio 19% alaPaR AN Al cases

Cheng, et at, Proc. Atad."Sci. U'S'A."1992, 89, 9267-9271. AKT has also been found to be over
expressed in 1296hsh pahcHEs Ry capRiEes IERERg Kidest, Erelyzriic Aciicsepiphesphomegroled 4-
3636-3641. In PaffisHiBhathois SHAYRRESEA% I8 4 23RS ANALaMRASEORMASARG 99 Al

undifferentiated tumors, suggesting that PKB may be associated with tumor aug%%essiveness.

Bellacosa, et at, tder BHEar MYo3Is4 VDI Y85y PREIFS QIS0 A he Moo BT R8P Rffictions.
Khwaja, Nature, {990 #of a@%i%le‘fﬂ@ﬁsiﬁi @bm@ﬁﬁ@f@f@?@%@n&% gﬁ%ﬂzh &aﬁsrmmkf ana, Et al.é| T
Neurosci., 2000,.20,.2875-2886, [0009 idation_of the r .in the inc wth an
inhibition of apoﬁ%@%ﬁg{%ﬁﬁﬂ%gﬁg@ggéﬁéﬁﬁﬁ%ﬁgﬁ st{f%}{ggzg?ﬁg% é%ﬁé)‘gl%g D,
Forlchead (FOX@damilygy, GS#ae, TLSain 7 BERY3 02D Hiplenal0Sakespieiein dnake B Fatktead in
rhabdomyosarcoma, Raf,. CAMB-respgnse element-binding protein, glycogen. synt inase-3,
Ml bty s i bl ak S e e S s e
Blume-Jensen, _qﬂat;m\tammbrz@@ 11;*“2!111_16;1’35‘61’36?@;1 vﬁP&@@,cewtho@évrﬂamdw 2000891501 .
100101The variqus oieBE yanrindhelabundans i diirieal pREMaancel IpRs, Fapexaple

PICBIS are especially abundant in highly insulin-responsive tissues, including brown fat.

100111 Modulatiériiefdskes #iasiiafipAoreiidsedn be kaerie e Pipiabatifaig oo st frat bind to
and activate or inpibjboneneicmene R BsGaoret it Wnitegh States Rublication.Ng.499 419122016,

published June 24, 2004, disclose certain thiophene derivatives and thiophene analo%?&?s inhibitors of
protein Idnases. M PAHRES B IHEGRERISGRe st et d Bl dneraravadis pb ol o B
Rho-associated g@ileDicpitifenning peoteitiiser e /threoni Badrina e (R O K ) sextrace Hiaisigna,

regulated Icinas (%E ? lyc t? Iginase ((1SK), and members of the AGC s %J-fam' y of
protein kinases.?f .ng%’_ higﬁ}é’ 2@ gafg aﬁf@%?%s‘)ﬁagég r%)g tde YB% eelsn'%r%‘élgwer% t‘ﬁﬁt&‘ﬁo ,
p70s6¢_1, p70sBEB.2, and PKB. Id. (0012]Triciribine has been reported to inhibit cell growth in PBK4

overexpressing tlfy transfonned.qelis, andas slfsdive Al AngnEENALYR L0 MM Yaget 2l

Cancer Res., 2 64, 4394-4399. 100131In other work, U’S. Patent no. 3,9 6, Issued
September 9, 197&iliidtiosRinasn TR Wiekdimsie ayenraneadeorEs bRy YRdamss shosmuastibacterial

agents and grovithpamesinecaspeyndsy he:patentitoes pRiafdrassamogiiationof PXB.
100141U.S. Patent no. 5,086,053, issued Febru%?/ 4,.1992, discloses certain derivatives of

1,3 4-thiadiazol& et ot thtafifiticPitem: & pﬁﬁ?ﬁ?ﬁ&?ftiéﬁ]ggoﬁ\%@i%‘n@%%maining them. The
agents are descjibesl as mustiasiieabhilifergie appPRiBLS. ttkpatsidle Zod khe-FhokRo@iatipateitrine

however, does nohgi%clog?n o@duIa’Eec%rsﬁ())tfe PKB. 100151Derivatives of
1,3,4-oxa(thia)d|0 zoﬁ)ﬁ%mldln-gﬁeg and related compounds, were synthesized. Yadav ei al.,

55mthesis, 200HW753-66. Senerarderivatives of thistzolopyrdopivimidimesasdncluding |
th'azolo-th'ad%%g%ﬁmﬂ'eaggmxﬂuﬁa%%mo%mwmﬁ%%a andiesied for antifungal

activity. Singh et al.,, Indian J. Chem., 1994, 33B, 350-354. Derivatives of Z-amino-1,3,4-thiadiazole,
and related confogrddraairs Wy aHe SHfas ter oS ewiRer BFhesiieiRP SEHGIOR INBZZBHEYE: al., ||

Farmaco, 199348, 1207-1324: Semesenvatvam oithiasiazales wesasyaibsoiaedansbiested for

antimicrobial activity. Pachhamia et al,, .7. Inst. Chemists (Indio), 1989, 61, 54-56. Moreover, synthesis

of acetamide deérvaiMEEBIeL, ® Peimsdiard by IS ramie SRemiBIHER PPeRGIES T BHed. Shah et
al., J Indian ChefpieS06 ik988nk iXAGY 8684N0NCKH{ the abovektelel engesrilisciase:enadulation of

ki Med AImd RGSGR DT 2L A By tt SEH HE 6785 SOMMARY B e RRENTION
10016alln a firsigakpiectofloegenisipedivdekl, cecompounteBiAz ol niigo] 1 RIBO-X(TH 2)mGse

homeostasis (Czech, et al., J. Biol. Chem., 1999, 274, 1865—1868), vasomotor tone (Luo, &t

al. J. Clin. Invest. 1999, 106, 493-499), and angiogenesis (Kureishi, ef al., Nat. Med., 2000,

6, 1004-1010).

[0008] Manifestations of altered PEB regulation appear in both injury and disease,

the most important role being in cancer. PKB kinase activity 1s constitutive activated in
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wherein: Y is -N(R4)R5 or -Ole; X is N(R6); R is an aryl or heteroaryl; R3 is selected from the group
consisting of -(CR 8 é/aryo and -(CR7R8)1(he eroaryl); R2 is --H; R4 isCI-C8 alkyl.
-C(O)(CR?QSW )i (o R8)i§aryb, l:éCR?_RS)l(heteroaryl), - #%Rmajqewéﬁﬁ%’?m
-(CR7R8),(heteB&yEI T RE A RE LI ifde SRty SRl WS P Tski ELTEERMRy |; and R7
and R8 are indegefdentiinseiecteddsomidd, CKT6 alkyh :asdanyloivberaincslisubictivis i @ssbaaeh tis

1, wherein each of the above alkyl, aryl, heteroaryl, clml heterogyclyl moieties and, heterocyclic
and carbocyclic Wr%g aref%%tﬁtr)ﬁ%iiﬁ%}% mﬁ%ﬁsesﬁ%e%%?es il%atré%%%'/s' -'fﬁ/éu%s fOents segliencg({ from

amino, aryl, hetedGanylrcyetoatkyhrombete ey toptioeatly, Substivatédiby/l BisUbSHLy P8, sElected
e
CI-C6 alkylaminShe2.@bualidrag, bt 2@8 atiky AiF- AhEein Badh6f YHichimpsy baitetdibtedsby one
or more hetero %@ﬁéx;ﬁ%@%@.m 12% of ovarian carcinomas and in 50% of undifferentiated tumors,
suggesting that PKB may be associated with tumor aggressiveness. Bellacosa, ef al., Int. J.
Cancer, 1995, 64, 280-285, PKB 15 also a mediator of normal cell functions. Khwaja,
Nature, 1999, 401, 33-34; Yuan, et al., Oncogene, 2000, 19, 2324-2330; Namikawa, et al., J
Neurosci., 2000, 20, 2875-2886.
{0009] Elucidation of the role of PXB in the increase of growth and inhibition of
apoptosis 1s compiica:ted by the many protein substrates of PKB, including BAD, Forkhead
(FOXO family), GSK3, Tuberin (TSC2), p27 Kip1, p70S6k, protein kinase C-, forkhead in
rhabdomyosarcoma, Raf, cAMP-response element-binding protein, glycogen synthase
kinase-3, mTOR, and the androgen receptor. Lin, ef al., Proc. Natl. Acad. Sci. U. 5. A.,
2001, 98, 7200-7205; Blume-Jensen, et al., Nature 2001, 411, 355-365; Vivanco, et al.,
Nat. Rev. Cancer, 2002, 2, 489-501.
[0010] The various PKBs vary in their 2bundance in different mammalian cell types.
For example, PKBE are especially abundant in highly insulin-responsive tissues, including
brown fat.
j0011] 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 compositions effective as inhibitors of Rho-associated coiled-coil
forming protein serine/threonine kinase (ROCK), extracellular signal regulated kinase
(ERK), glycogen synthase kinase (GSK), and members of the AGC sub-family of protein
ldnases. 7d. at 4, The AGC sub-family of kinases includes protein kinase A (PKA), PDK,
- p70%%.1, p70%%%.2, and PKRB. Jd
[6012] Triciribine has been reported to inhibit cell growth in PBKS# overexpressing

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

Res., 2004, 64, 4394-4399,



halo, hydroxy, nitro, or -O-aryl; or a pharmaceutically acceptable salt, hydrate, or stereocisomer thereof
[0016b1In a second aspect, there is provided a pharmaceutical composition comprising a
pharmaceutically-acceptable carrier and a compound as defined above. [0016elln a third aspect,
there is provided a compound as defined above for use in the treatment of cancer. [0016d]In a fourth

aspect, thergjpyprovided the ¢ of 3 compougg as definegaboye in s manuiacs ofas
medicament ?or' e treatment of cancer. 100171 This disclodlire e’ncompassbs novel compounds
useful for treditirigsdisedses:ordoonditioniszniedibtet day IPKBdThe discles urealsmenvohipasses the

therapeutic %ﬁﬁ r%%%%ﬁﬂﬁ%%?%%%ﬁ&%@rﬂ%% Ions ihereof %?Jﬁ%%é,’i%@&@l%ﬁ%%@ﬁ%%%se states

associated with abnormal cell growth, such as ¢ ncer, or meta isease states, such as diabetes
or inflammatiéfi4D018]Orié. disttouedremboaintiént dempridedaonipol it ofiFeladedacevitherein: Y is

"N(RAR or PRI 00 S10f NRKN RIS an,aniar hetetpatylnRa.and Baiars sachingdependently

selected from the group consisting of CI-C6 alkyl which may be interrupted by one or more hetero
atoms, -(CR7RB)(GMYLY, ACRTRSY1{Heteroahf) 28COR7RB) EtesERsalId) MBI« RTREYAReEfocycly ),

or R2is -1-1; 05 R& and R3 spgether withibeycarbapatapiia whishsthey ate aftasbedeintorform a
C3-Cio heterocyclic or carbocyclic ring system, or R3 and R6 join to form a C3-C10 heterocyclic ring;

R4 is -H, C12E8alkyl, -C(0)(CR7R8)01S(R6)2, -C(0)(CR7RS),, -C(0)2(CR7R8)1, -(CR7128),(aryl),
-(CR7R8)t(heterepryl), -(CBARGYdcycloalkyl)4 an(GRG RS heteroayalphofrsR4 aad R3jein to form a
C3-Cio heteroc:éclic ring; RS and R6 .ara in(ykg)eéendentl ,se ected from -H agud g,l?%es alkyl, or R5 and R6
together withi B AtBATs 16 Whib a7 S lifksd ol t6/form AE'tS 6xhiemberd PterS&YRI ring, or
R4 and R5 tagetherawith thehhitkdgeyridtorita idinich thely aretisiketijoiiatol dpsmina &ites6-waembered
heterocylic or heteroaryl ring; and R7 and R8 are independently.selected from -H, Cl:Co alkyl, and
aryl; whereifi'ni ﬁ%seéﬁ?étgagg Prgjmali o %?ea IS %inml]r(li?e%se%%fro% %(é)%gl;}a&ﬁ]da g{é\cf:ﬁ}f il;%iﬂlﬁgp%na éntly an
integer from@di@3;/. 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 e/

al., Il Farmaco, 1993, 48, 1207-1224. Some derivatives of thiadiazoles were synthesized

and tested for antimicrobial activity. Pachhamia er «l., J Inst. Chemists (India), 1989,

61, 534-36. Moreover, synthesis of acetamide derivatives of 1.3,4-thiadiazoles, and

related compounds, have been reported. Shah ef al., J Indian Chem. Soc., 1982, LIX,

678-680. None of the above references disclose modulation of PKB.

[6616] 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 er al. at 678.

3. SUMMARY OF THE INVENTION

[0016a] In a first aspect, there is provided a compound of Formula |

RZ
N/N\ |
/U\S>— —(CHQ)E,J('C[?}‘-Y
R T

wherein:

Y is -N(RHR" or -OR";



wherein each of the above alkyl, aryl, hetcroaryl, cycloalkyl, beterocyclyl moieties and heterocyclic
and carbocyclic rings are optionally and independently substituted by 1-3 substituents selected from
amino, aryl, heteroaryt, cycloalkyl, or heterocyclyl optionally substituted by 1-5 substituents selected
from C -Co alkoxy, C1-C6 alkyl optionally substituted by halo, aryl, halo, heteroaryl, C1-C6 hydroxyl,
and -NHS(O)§£-,%S§1-Q6 alkyl); C1-C6 alkyl, CI-Co haloalkyl, CI-Co hydroxyalkyl, CI-Co alkoxy, Ct-Co
alkylamino, C2C8 &ikenyl, or C2-C6 alkynyl, wherein each of which may be interrupted by one or
more hetero atoms; eydre hbalearhydroxy, nitro, or -0-aryl; or a pharmaceutically acceptable salt,

hydrate, or stereoispmer. thereof [0019]Anot ergdi__cé ed 4 bnilim n rises a compound of
Formula 1ot ah M A Qe ToSOTR BRI b BB CUEEEd ompound of
Formula 1 wikereiniX is -N(R6) and Y is -N(R4)(R5). 100211Another disclosed embodiment comprises

"(CRILE) (o) o RERTRB TG S R ac T M B3 Earotes ki embodiment
comprises a ﬁ(é)ﬂ{ﬁ&ﬁ@(&lc@ﬂﬁ@rﬁ;@h&(ﬁEQ?R%)L(hetei“OC-yCiyl);
R® and R® are independently selected from -H and C,-Cg alkyl; and
R’ and R® are independently selected from —H, Cy-Cy alkyl, and aryl;
whereinnis l;mis 1; and each tis 1;
wherein each of the above alkyl, aryl, heteroaryl, cycloalkyl, heterocyelyt moieties and
heterocyclic and carbocyclic rings are optionally and independently substituted by 1-3
substituents selected from
aming,
aryl, heteroaryl, cycloalkyl, or heterocyelyl optionally substituted by 1-3
substituents seiected from
C-Cs alkoxy,
C1-Cy alkyl optionally substituted by halo,
aryl,
halo,
heteroaryl,
C-Cs hydroxyl, and
~NHS(O){C1-Cq alkyl);
C;-Cs alkyl, C;-Cy haloalkyl, C;-Cg hydroxyaikyl, C;-Cy alkoxy, C;-Cg
alkylamino, C,-Cq alkenyl, or Co-Cy alkynyl, wherein each of which may be
interrupted by one or more hetero atoms,
cyano,
halo,
hydroxy,
nitro, or

-0-aryi;
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wherein X is -N(R6), Y is -N(R4)(R5), Rl is heteroaryl, R2 is -H, R3 is -(CR7R8)(aryl) or
-(CR7R8)t(heteroaryl), and m, n, and tare 1, wherein R4, R5, and R6 are -H, and R7 and R8 are
independently selected from ki and CI-C3 alkyl. [0023]Another disclosed embodiment comprises a
compound of Formula | selected from

(S)-3-(3-FluFct phaimAraasaib. arsamjlis-satiayoiaseya) ae odjthizditeotd-y11- propane-1.2-diamine;

(S)-3-(3,4-Dithgegaiphenyh); N4SA | s hi p ne-1 2-d iamine;
(S)-3-(3A- Dl[ghloro}phenyl) N4§ (%)?n&i%egl_hﬂl%?ji?ol gﬁ?%ﬁ %é 4]th %%5%1%%1?18% rogp%nhe 1,2-d

iamine; N- ((3‘3@3%@hﬁi*mﬁﬁa‘é‘ﬁ*ﬁ%ﬂmmémw@bw@@mmﬁadﬁa@quw)

1,3,4-thiadigeltg-pmine; N-{(S)r2-am-inard:@rbpamaenh enyhranilséametayl:1indazol-5-y1)- 1
,3,4- thladIaZhO| -2-amine;

N-((S)-2-amifo SAAEMNBHEIS T propy1)-5-(3-methy1-1H-indazol-5-y1)-1,3 4-thiadiazol2-amine;
N4S)-2- amlrym%(ﬁ 5- d|f|u@r@pfmmml)@f@@ylih'ér&ﬁnﬁWHwﬂmgg@bwﬂe)n%;?oaﬁd%dj@ﬁ%@ amine;
N-((S)-2- aml o 2{ e oxwﬁg g& 1)- 5?$Wm%t IH indazol-5-y1)-1 3,4- thiadiazol-2-amine;
(5)-3-(4- Met?ﬁc?x);3 b eﬁrw (é %1 A OPERA A o RiGE1E561-2-y11- propane-1
.2-diamine; WO 2006/044860PCTM82005/037374 it0.,-- (21

.Chlprpt,pl) 7IV.1[1 I 1H indazol-5 th| i az ne- 1,2-diamin
e; (S)-N-[5- ?36} hyl 1H%;{ﬁl azol é V1) ?[iicgrﬂﬁ)t%sseg aé% jBetts) Sté“fﬁ%ﬁ)% R in e,
(S)-N-[5-(3 Methditiops inddieatd byl FREL, thiitldnaﬁvmoh%i}r@@aﬁsﬁu&r@m@ﬁbw@h eaysk)-
propane-1 %@ﬁ%&é}dg &4’3FJ:B9{809%(§W&‘)€{:10[?511 Im%ﬁ){ %1 (g 95&?!65%%_% Sl g’létA' hi

adiazol-2-ylkprop an'e- 1,2-diamine; loro- p eny azo 1-5-yl)- [
1,3,4]thi ad.%%lahtwp%ﬁe&némwudsaehuﬁé CEBYEN- {[51n3tmtwﬂlmmaMsaey1a)s fliabetes
1,3,41thiadigz@lfRayiil=adn-tolyl-propane-1,2- diarnine;

[0018) One disclosed embodiment comprises a compound of Formula I

N”N T
/L N x—w(CHz)%c}—Y
1 S FI;{B "

(1)

R

wherein:
Y is -N(RYR® or -OR%;
X is 0, 8, or N(R®);

R'isan aryl or heteroaryl;
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N-((S)-2-amino-3-(3-bromoph enyepropy1)-5-(3-methyl- 1H-indazol-5-y1)- 1,3,4-thi adi azol- 2-amine,
N-RS)-2- amlno -3-(3-ehloroPhenyl)Propy1)-5 -(3-methyl- 1H-indazol-5-y1)-1,3,4-thiadiazol- 2-amine;
N-RS)-2-aminid-3nd Rsisecpgh phismgneroty sylsctad Aethiie ErLiRRonsisiya pi G Al alkyl which

iiaciazol 2 oy N o eI 2D IRRNERAC RN RS G e e pdrab ) 1.3

thiadiazol-2- -amine, -amino-3-p- toJ ropy1)-5-(3 -m ethy1- TH- mdazol 5 -y1)-

1,3,4- th.ad.azéﬁ@éﬁﬂ&@’que (o)l pamikd- 3R h@m%ﬁﬁaqmé)yl)mopyl) 5-(3

-methy1-1H- n&@@gng}yl) 1,3,4-thiadiazol- 2-amine; N-((S)-2 -amino-3-(b enzo [h]thiophen-3 -yl)prop
y1)-5-(3 -m ethyl- 1H- moLazoI -5-y1)-1,3,4- thiadiazol-2-amine;

N4S)-2- am.n@lsR(4a@ﬁ|8rdsa@fh91)wéfp§l19s@I(tm iieraZe1sshyah ey, arghriiarbes piarsiesm a Ci-Cuo

N-((S)-2-aminQs3s{sk Qq;gqgr%@%}m @gyl) -5-(1H-indazol-5-y1)-1,3,4-thiadiazol- 2-amine;
N-((S)-2-amino-3 - (n gpthalen -2-yl)p ropy1)-5 -( 1H-indazol- 5-y1)- 1,3,4-thiadi azol-2-amin e;

N-((S)-2-amirf-B-(atié ﬂt@ﬁﬂ/l‘@ﬁ@ﬁ%fb% m)h@"«f@iwﬁd%l 5-y1)- 1,3 ,4-thiadiazol-2- amine;

N-((S)-2-aming*3;-(8,4-dichipropkeny @@@R%W%H-@t@ S@RFR@ t}’@‘(b)?(d?ﬂﬁggd' azol-2- amine;
N-((S)-2- amino-3.-(2,4-di oh) orq| Qenyl)propyl 1§—| in azol 1,3 4-thiadi azol -2- amine;
Ar-((S)-2- amlrf&@-@l et hokgfﬁh%n)g@%ﬁwﬁ {FRF wazs! qaéiyh}) qr 3( rﬁa@h%%mml%e

N4S)-2-aming;3(4:QH0R1q %qg%ggp@ng@}(gﬁw}g@ggk@&@ 1,3,4-thiadiazol-2-amine;
N4S)-2-amino- 3- (3- (R;fIuoromethyl)phenyl)propyl)- -(1H-indazol-5-y1)-1,3,4- thiadiazol-2-amine;

AT-((S)-2-ambin 88 K3eraimdsrsnd ety sshated e )asd@:nﬁ?eﬂ%&wl erioytag dlofggether with
b]pyridin-5-y1);1 é&nﬂ@%ﬁ?@l'&%Mkaed join to form a 5 to 6-membered heterocyclic ring, or
R*and R together with the nitrogen atom to which they are linked join to form a 5 to 6-
membered heterocylic or heteroaryl ring; and
R’ and R® are independently selected from —H, C;-Cq alkyl, and aryl;
wherein n is an integer from 1 to 6; m is an mteger from 0 to 2; and each t is independently
an integer from 0 to 3;
wherein each of the above alkyl, arvl, heteroaryl, cycloalkyl, heterocyclyl moieties and
heterocyclic and carbocyclic rings are optionally and independently substituted by 1-3
substituents selected from
amino,
aryl, heteroaryl, cycloalkyl, or heterocyelyl optionally substituted by 1-5 substituents
selected from
Cy-Ce alkoxy,
C-Cs alkyl optionally substituted by halo,
aryl,
halo,
heteroaryl,
C-Cg hydroxyl, and
~NHS(O0)—(C1-Cq alkyl);
Cy-Cg alkyl, C-Cg haloalkyl, C;-Cg hydroxyalkyi, C;-Cs alkoxy, C-Cs alkylamino,
Cy-Cy alkenyl, or C,-Cg alkynyl, wherein each of which may be interrupted by one
or more hetero atoms,
cyano,

halo,



N4S)-3-(4-chlorophenyl)-2-(methylamino)propy1)-5-(3-methyl-IH-indazol-5-y1)-1,3,4-
thiadiazol-2-amine; 5-(3-methyl-1H-indazol-5-y1)-N-((S)-2-(methylamino)-3-(3-
(trifluoromethyl)phenyppropyl)-1,3,4-thiadiazol-2-amine;
5-(1H-indazol-5-y1)-N-((S)-2-(methylamino)-3-(4-(trifluoromethyl)phenyl)propy1)-13,4-
thiadiazol-2-amine;

N-((S)-2-amino-3-(4%5EW8xy phenyl)propy1)-5-(isoquinolin-6-y1)-1,3,4-thiadiazol-2- amine;
N4S)-2-amino-3-(3-gitibueromethyl)phenyl)propyl)-5-(isoqu io 1 n-6-y1)-1,3,4- thiadiazol-2-amine;
N-((S)-2-amino-3-(4-(trifluoromethyl)phenyl)propy1)-5-(isoquinolin-6-y1)-1,3,4- thiadiazol-2-amine;
N-((S)-2-am ino-3 -(8ir#rethoxyphen yl)propyl)-5-(isoqu inolin-6-y1)-1,3,4-thiad iazol-2- amine;
N4(S)-2-aming-3plAihaiehinraphar¥hRMP Y- D(iseRUNAlia-Grvdhds 3drthiadiazol-2- amine;

N-((S)-2-aming; 3.:(4-chlorgphenyl)propyl)-5-(isog, u nol in-6- I%;:L34-th iad iazol-2-am ine;
N4S)-2-aminé)@j%i]f,,5-difIu(%%%%%%ﬁ%ﬁ%%{/%?ﬁ%%&&%#oI?r?—’ ¥§/ 1.3 SO %ézo -é-ﬁg}mﬁe&; !

N-((S)-2-amifB\Sei-tiAoreby s (isoquinolin-6-y1)-1,3,4-thiadiazol-2-amine
N-((S)-2-amif@i3s{4-(trifluerostethyl)phesyl) prepyil)sbn(1 GmnaphihyridionZxyd)dl S 4F ormula |
thiadiazoI-Z-%mggghI\j(ggsw)@{aggmp@;gdq@g@g&ppenyl)propyl)-5-(3-methyl-|H-indazol-5-y1)-1,3.4-
thiadiazol- 2-amine; N-((2S,3S)-2-amino-3-(4-(trifluoromethyl)phenyl)buty1)-5-(isoquinolin-6-y1)-1,3,4-
thiadiazoI-Z-:ﬁifQi?ﬂé; and Niﬁc(fg)"@ disclosed "embodiment cormprises a compdund of Formula ]
S)-2-amino-3¥tiiflusromethidiSheny!) buty NS FH ndez ok 5yd )+ da8ydl- thiadiazel2-aming.
100241Anothgreligéle %mjgggﬁpém}g@mgrﬁg%@ghg{ﬁnglél;ig@l_Iy acceptable salt, hydrate, or
solvate of a iﬁ@%}und 0 Korwul_a dJ Ir? on emb'ocpim’ent, the Pharmaceuticall acceptable salts of
Formula | compGtinds are’$&fette f?%r%fam?ﬁ%n?qﬁﬁﬁhucé)fagééff%téi &ﬁ@‘gﬂiﬁﬂ%rﬁﬁ | WIS
[00251 AnothePesgldsist WRbbdirtemtBotprisBs ia htiaivaadeRiitat dompesition comprising a
pharmaceuticaliy’répepiable carier anda-cantpomad:0hrermula: 1. [0R261AROtET gigatdsed
embodiment gompiiges, aeiothipnliealing akinasmadiaed disordarin a mammal comprising
ey )

administering to the mammal a therdpeutically effective amoun of"a'c%n?/p‘ound of Formula 1. The

disorder can!B88he that i$ AbfintdEPYsPK AMPREMSKCCORiiRe aRMPerBTK Frispulk DR, Eric.
MSK, MIC2, #8KepB8mP70S6. ROCK2, GSK3 or a CDK complex. [0027]Another disclosed
embodiment anaompasses ormyle.| compauntls athayesseleetiveinaseagtivityr e., they possess
significant activity a t one specific Kinase while possessirig less or minimal activity against a
different kiné’ég?%’ﬁog%ql #i0ther disclosed embodiment comprises treating abnormal cell growth by
administeringSe-therdgeuticuihypbfadtive-Anounttbs laldbingawnid ad) discld bt diereirlte & subject in
need thereohldaabnormahesll growth can be a benign growth or a malignant growth. In particular, the
abnormal cellgro n.be a carcino rcoma, oma..or.leukemia, in one.embodiment of
this method,h%?é"’éﬁg%?ﬁg] 8@%?%%&E%—igﬁ%%r]}?lnl%%?gm %% "ﬁgﬁ?r}éitgiﬁgc;ﬂlﬁzﬁgﬁ %évn?nﬁer, bone
cancer, pandt@aficchncdanaiif cancer, cancer of the head or neck, cutaneous or intraocuiar
melanoma, ONefifie amtes; ova(iaiil cancernréptat cancencaicsrating-aNalnegions sigmach cancer,
colon cancer; bregst gances. igrine cancer, carcinoma of the fallopian tubes, carcinoma of the
endometriurﬁég’@rc'noma of the cervix, car?inpm%of the vagina, carcinoma of the vulva, Hodgkin's
Disease, canter oFtHE BEsphaglie M ERRERY SIORY dmt i Bithecear lor i badocrine system.
cancer of théhthdreid glaaineancer of the parathyroid gland. cancer of the adrenal gland, sarcoma of
soft tissue, qar(@;ey-@fathﬁ]m@t&mygﬁms}mﬁﬂ@M&%%mm@ﬁl@ﬁzolm&qwﬁQﬁﬁﬁﬁtﬁdﬁﬂk?m'a,
lymphocytic %yrgﬁplg_mas, cancer of the bladder, cancer of the kidney or ureter, renal cell carcinoma,
carcinoma o _t?'ue rehal pelvis, neoplasms of the central nervous system (CNS). primary CNS
lymphoma, Spinal-axistimers  brdifusrertemomepitiitas aadwbiid; ivtadomyinkfich of one or more
of the foregaligdtantaramiie method disclosed also comprises treating a patient having cancer
wherein the qaneeh s sriscied IRMAG ARURRORAIPING Alamall felhling careinoma, non-small cell
lung carcinoma, ésophageal cancer, Kidney cancer, pancreatic cancer, melanoma, bladder cancer,
breast canc8F R N iver cancer, lung cancer, sarcoma, stomach cancer, cholangiocarcinoma,
mesothelioma,) 6r ([Frodtétessapioary I ahvthen einb olditedizof -Said) iiethvidhisdiicc albofinal cell growth is
a benign prolifgrative digeasgeincluding, but not limited to, psoriasis, benign prostatic hypertrophy or

restenosis. .



100291Another disclosed embodiment comprises a method of administering a therapeutically effective
amount of a Formula | compound to a mammal for treating disease states or conditions selected from

diabetes, inflamfaa8it/4ttdmetabolic_disorders 100301 Another disc HEHPERCompasses
a method for treatﬁ%%ﬁ%ﬁ@@@ﬁ?ﬁ@%@égﬁ[?ﬁ@tEﬁl‘?@'fﬁ# Wé%%ﬁh%@éﬁi%%%%?%%ﬁﬁggﬁf %rtoe%rﬁlg-to the
patient a therapeuticafis@iRrophylactically effective amount of a compound according to Formula 1
and a pharmaceutically acceptable excipient, carr r.vehicle. nother disclosed iment
encompasses a n@fgﬁ&fﬁﬁ%ﬁﬁfﬁ)ﬁgﬁhﬁﬁé)iﬁh%g{%aéangggﬁ i %ﬁ%_g(gl}t%gf%%(’) , cg%gﬁl}l}r?tgé ’
administering to thg)getjerBavbedpeiitiostylof-piophithiedy dffertive-Grioineofaimoriarmy -
compound and at least on ditional therapeutic agent. 4.DETAILED DESCRIPTION OF THE
INVENTION 4.1 BEERITIoNST89521Where the following terms are used in this specification, they
are used as definQﬂ)bﬁe[@vﬁlﬂ@@miﬁﬁe@éwﬁ@lmﬁmﬁw@damﬁmfaddiﬁg*ﬂf&iédwég%é‘r]eiﬁ%ﬂ%ir
open, non-Iimitingjggu%%aeml%g,M]As used herein, unless otherwise specified, the term "alkyl" means a
saturated straight ¢hain or branched non-cyclic hydrocarbon having from | to 20 carbon atoms,
preferably 1-10 cafoh @tciisarhensbtinarerapiiald dapsrohivins] Répiddatesle ¥amraRanc-
straight chain alkyiszimragg&{gﬁe-;methyl, -ethyl, -n-propyl, -n-butyl, -n-pentyl, -n-hexyl, -n-heptyl, -n-octyl,

-n-nonyl and -n-decyl; while saturated branched alké[s include Ii}%}zggﬁy"léﬁ]%ﬁ -put ,I,%l-_lés?b)gtyl,

-tert-butyl, -isoper & BlEAsh -ty DI mERitFER m PR ethylpentyl,

2-methylhexyl, 3- mgthylhexyl, 4-methylhexyl, 5-methylhexyl, 2,3-dimethylbutyl, 2,3-dimethylpentyl,
dimethylpentyl,2,3-dimethylhexyl,2,4-dimethylhexyl, 2 5-dimethvlhexyl,2.2- ., - . 14 4 g o1
dimethylpentyl,Z,ﬂoﬁgﬁkﬁiﬂﬂw%{%,%@aﬂﬁﬂg%ﬁgﬁﬁ%%% rﬁgjt%)g/) %X%l]ﬁéfz ?illr%eyt]t}u}lﬁé;xy ,aélaml
2-ethylpentyl, 3-ethylpentyl, 2-ethylhexyl, 3-ethylhexyl, 4-ethylhexyl, 2- methy1-2-ethylpentyl,
2-methyl-3-ethylp -methyl:4-ethylpentyl, 2- /-2 ethy g)jylﬁ%%@y-i_fgwmgz 1-
B s R A s = ]

2-methyl-4-ethylh ,2-diethylpéen yl, 2,2-diethylhexyl, 3,3-diethylhexyl and the
like. An alkyl group-gainfie unsubstituted or substituted. 100351As used herein, unless otherwise

specified, the tef%ﬂ@ﬂé@%}ﬁ}ﬂ&?ﬁ@éﬁ Bp%#ﬁ%ﬂgﬁ% aigBtehaiel hranshedinopcydie-hydrocarbon
a astone c

having from 2 to 20 cafbon atoms and at le arbon-carbon double bond. Preferably an alkenyl
has 2 to 10 carbofhiatbpiglah@iitsst preferably 2 to 4 carbon atoms. Exemplary straight chain alkenyls

include --but-3-eng diex-Arenes and -aekibrpe-minmplarysiaocied-chainabariidindude -2-
methyl-obut-2-ene, -1-methyl-hex-4-ene, and -4-ethyl-oct-I-cue. An alkenyl group can be substituted or
unsubstituted. [003BYA&A5EFMEIEin, and unless otherwise specified, the term "alkynyl" means an alkyl
group in which one-gEmpEetarison-oiyhorpsingiboatistid Fejidoed f+rh-dr dqiiiedient ruprbes;of

carbon-carbon _trigr}%% &ﬁg?s An gl_l&g]}}ﬂ Aroup, [T)]HE% S g[@%ﬂdﬁ@ﬁ%iﬂﬁ%@%%@[ﬂ@@%ﬁé&be

. 110~
substituted or un utéa.
2-amine;

N-((S)-2-amino-3-(benzo[b]thiophen-3-yDpropyl)-3-(3 -methyl-1H-indazol-5-y1)-1,3,4-
thiadiazol-2~-amine;

N=((S)-2-amino-3-(4-chlorophenyl)propyl)-5-( 1H-indazol-5-y1}-1,3,4-thiadlazol-2-amine;
N-,((S)-—Z—amiﬂ0~3—(4—(ﬁ'iﬂuoromeﬂ}yi)phenyl)propy1}~5»( 1H-ndazol-5-y1)-1,3,4-thiadiazol- |
2-amine; . -
N=((8)-2-amino-3~(naphthalen-2-yl)propyl}-5-(1H-indazol-5 -y1)-1,3,4-thiadiazol-2-amine;
N=((S)-2-amino-3-(4-isopropylphenyl)propyl)-5-(1H-indazol-5 -y1}-1,3,4-thiadiazol-2-
ATTHNE; .
N-((S)-2-amino-3-(3,4-dichlorophenyDpropyl)-5-(14 -indazol-5-y1)-1,3,4-thiadiazol-2-
amine;

N-((S)-2-amino-3-(2,4-dichlorophenylpropyl)-5-( 1 H-indazol-5-y1)-1,3 4-thiadiazoi-2-
amine;

N-((8)-2-amino-3-(4-m ethoxyphenylpropyl)-5-(1 H-indazol-5-yi)-1,3,4-thiadiazol-2-amine;

7



[0037]As used herein, unless otherwise specified, the term "haloalkyl" means an alkyl group in which
one or more hydrogens has been replaced by a halogen atom. A halogen atom is a fluorine, chlorine,
bromine, or iodine atom. [0038]As used herein, unless otherwise specified, the term "hydroxyalkyl"
means an alkyl group in which one or more hydrogens has been replaced with a hydroxyl group.
[0039]The term "alkoxy" means a structure of the formula -0-alkyl. [0040]The term "alkylsulfonyl"
means a strutt(ife-efahenformataras(opheniyipood Hrhdterdig v afkylarhind thiad tdidiRytarsigio” mean a
structure of the(fermulaiN-alkyl(aiithdin{atkyl) gyl irespsclively mmerain thehalkyuis defined as
above. [0042]Fhe tarm ! g]ha,@oyl alone or in combination with another term, means a radical of the

type R--C(O éwedl'%rnn}mom S la%tglradl gtydze%tl‘r ed agce 4 ’Rﬁg IQ(B) |sac Qpnyl radical.

Examples of ) kanayl als inclu oxyaéefti)?lZ pr plonyl butyryl,
valeryl, 4-metv&IBrrY nbth lﬁl?é'h‘r“l’ﬁl‘:iIa“zt“(-i?r‘?ﬂg‘@‘alkanoylamrno and "alkanoyloxy" mean
-NH-alkanoy{‘atid )-0- éﬂkéﬂ\@ytpltesﬁéén(réwhmmmenﬁﬁnéd(amybdatHOMﬁamwl)ntea%s a
structure of thestbrmila-aiNiiE€ (0)0-alkyl. [0044]The tem' "alkylsulfonyl amino” means a structure of the

general formgug_nl]\yd,.?, (0)2- mgyio[@ég]ﬁq@eﬂ@egﬁlﬂaum%sgqﬁaerwrse specified the term "aryl-
means a car ?%%'%mer:‘t%\?;p %@ﬁ em c?nt%lg ng,from-5 to 14 ring atoms wherein at least one ring is
aromatic. The rin atoms |)c

group are aﬁ carbon atoms. Aryl groups include mono-,
bi-, or trrcyclr% grdupdaaswal sy 'tggﬁzy%) {08 ]éf ‘anBoeyelic Qntﬂ@ﬂ&‘s%[&)nl)a’g%“%l)?rgftelt)rahyé'ronaphthyl
and the like. Prefisebiy-ahéaryl group is a monocyclic ring or bicyclic ring. Representative aryl groups

include phenyl{tofyl; anthracehyk:fluonghyh ihdemyt] azulenylinpheranthiehyi-aind naphthyl. An aryl
group can b%;unsgubstituted or substituted. WO 20061044860PCT/11S2005/037374 '

11094f|IThet e t,all ,of the ring carbon
atoms is sub HE %{ret ro@ﬁ%r%%%gerﬂr %W ‘lﬁywlgjat@r%es(%r? 9{8}],?% g\r? d3i A heteroaryl group
can be unsu r%ﬁ@tltuted [0047]The taut' "cycloalkyl" means an unsaturated or saturated
hydrocarbonf‘{r{éﬁ@n@mla@1éa{ét(8m%unr@nﬁaviaﬂg}1ﬁﬁ@fﬁ%%bﬁr(r@&%ﬂwzﬁdﬂﬁé pfeferably from 3 to
10 ring carbomateag-Therrings in a cycloalkyl group are not aromatic. A cycloalkyl group can be
unsubstitutegrqrssubshiiied-(Qod8hbhesermibripyocyclydquneansea ey eloalkyldmybich at least one

but not all rirégﬂelaerbon atoms is substituted by a heteroatom. Exemplary heteroatoms are NH, 0, and S.

[0049[As deiﬁ?&? ha%g}l{r)] gc?ﬁpgxcﬂp?o%ttgf&')%\{g;?)tzt% IEn (qu% 111%~¥» k)’ei 3.4-thiadiazoi-2

amine;
N-({§8)-2-amino-3-(4-chlorophenylpropyl)-5-(isoguinclin-6-yI)-1,3,4-thiadiazol-2-amine;
N-((S)-2-amino-3-(3,5-difluorophenyl)propyl}-S-(isoquinolin-6-y1}-1.3.4-thiadiazoi-2-
amine;

N-{(5)-2-amino-3-m-tolylpropyl}-5-{isoquinolin-6-y1}-1.3,4-thiadiazol-2-amine;
N-((5)-2-amino-3-(4-(trifluoromethyDphenyDpropyl}-53-(1.6-naphthyridin-2-yi)-1,3,4-
thiadiazol-2-amine;

N-((S)-2-amino-3-{(4-bromophenyl)propyl}-3-(3-methyl- [ H-indazol-5-y1)-1,3.4-
thiadiazol-

2-amine;
N-((28,35)-2-amino-3-(4-(trifluoromethybhphenyl)butyl)-5-(isoquinolin-6-yi)-1,3,4-
thiadiazol-2-amine; and

N-((258,35)-2-amino-3-(4-(trifluoromethylphenyDbutyl}-5-( 1 H-indazol-5-y1}-1,3,4-
thiadiazol-2-amine.

[0624] Another disclosed embodiment comprises a pharmaceutically acceptable
salt, hydrate, or solvate of a compound of Formuia 1. In one embodiment, the
pharmaceutically acceptable salts of Formula I compounds are selected from ammonium

iriflyorcacetate and ammonium chloride.
8



substituted with one or more substituents, such as are illustrated generally above, or as exemplified by
particular classes, subclasses, and species of the invention. It will be appreciated that the phrase
"optionally substituted" is used interchangeably with the phrase "substituted or unsubstitute,d.” In
general, the tem' "substituted”, whether preceded by the term "optionally” or not, refers to the

replacememegmydrogeﬁﬁaﬁ;&a@ga@s&vama%wcw tesradical.of & sRegilish subsljuent. Unless

otherwise |nd|catedban tlonaII stltuted ave a subs |t t at h'substitutable
position of & groUp, ae{) af—f’-(Flurﬁc(%ltﬁe\y hanohe poagﬁﬁ%l I &ny GV t? fUr8'4fay be substituted with
more than §{é ubstltue’h‘ﬁ@éﬁdﬁeﬁ‘ﬁ% AP GRoUP I preastibEtitb dat ity eitiepthe same or
different atres@myepositsordc€ombinationsofisulistituents endisioivediby this itventiamare preferably

those that feegﬁemmﬁ\togmm@ shstablerol chspacally.faasihla compounds,dePaR] thederm "PKB”
refers to proiein %%@8%%? g&”%%ﬁ&-ﬁ‘ﬁ%@iﬁ Mglfgating, 1 %f? s ks M%‘Q\pre"e”t'“g a
a

disease, dlsorder or con tlon rom occur n a mamm at may’'be re ISpose € disease
disorder antfor &%ﬁénm bulRgsHdtYet t%%h’d‘h@r%%bd’ﬁ@ﬁébmg it; (i) inhibiting the disease,
disorder, of88ritition, i.éneirestimglitsedevplogiment; amdbmpagifsrélioving theodipeases disorder, or
condition, heveCcausingeregrassioafthpdiseasao tsar drh iftioLeoneition 0 one efdrgre of its

symptoms;QOSEHNE (RlusTeYEnIng kafFepd0; e, abiibol & fompguad.or composition of the
invention t%%'égxent a dl%lf’(ﬁf |dgentgled herein,in mammals dia gnos S havm the dlseiase or who

are at risk eloping CHISESEE ST R EIRD B padsaEngyhnormal Lellronit
2006/0448B0RTAFSPOE51OSZE7Ytically clifflioe o Fedsin ginadiseusas d ATirrA iy siheare already
suffering frorsubjehave symiptoms:df Siich diseasel [@053Thetternn mamimalirefess/itb ren-human

animals orhumans. MIA&%%@J@IMQ@B@%: patigntyar Shbiect cmeapsanaeimal (e.g., cow,
horse, sheﬁpﬁ Ch'CkI%uk urkeyr quall C%%CP gh{no% e, ﬁwa%ﬁoc{)w% géuneaaﬁ)lgé etc .0F & mammal,
er nthetr

|nclud|ng IC ahd trans enic anlma S an mamma eatmen Oor prevention or a cancer,
the term "gatfHET oL bRE O BT ORI dBH 5 e%nEne (ke PO %mnp%ﬂesﬁﬁﬁe@feﬁaﬁlyﬁélﬁuman Ina
specific ensbodimentaiecpabientcel subjedt.iswiflicted byiatcancsr (005804 Usedirereinea

"therapeutisallizefiestive amalbinrefetsteearn AmouwahDfafoardiad-gompaundnthadnayention, or
prodrug thgreof, %Hﬁ%‘é enfio;provige a b@ﬁ‘éfﬂd&éh%ﬁrﬁ%m}?ﬂ& LPrRYRAtoN of A condjtiop.or disease

such as cancer, to delay or.minimi toms associated with the condijtion or disease, or to cure or
ameliorate THE HeERE: %?‘lﬁlﬂgeatﬂza;%]w BafAEURITE tHePep ettt EHsStioe Hiodk Hreans an
amount suffi4ERtts prsvide samrsiapelivceherietm WReSUYEBIrrEeHiBEERaVRRNaR &hdEnt of a
compoundcofitherinvention cthe denhtpraferaityctncbmpasses éapmdoxie aindimt tdmt:ﬁnpfoves overall

therapy, ragucesonRYRIAS SyRRIaMs oL saYaesOfdizeass: efeeﬁkeaﬁgeémthﬁraﬁe igfficacy of or

synergies ﬁ/lghlﬁnoégferetrheg Oellljglc aglafc e[(?e 3{6 As u ed hereln a, ];%r lzj5{Ia(:t|call |ve amount”
refers to ah amount of @ compoun the invention or oth er active ingredient suﬁluent to Tesult in the

prevention’§i% Torait6h oF et HEtaniER D CHTRRE br RSB o Eaficel. A
prophylactiedti.efteptirnambtint spayalefereranyarmouniStiffipientty Prévérmimbaldiseiask or the
recurrencexQik spreael okihe Giseasenthe tant-preferably, encompasses RONAXIcrampent that

improves qyerallprophylaids,or q%a&%%mpmsg@y@% %ﬁ{gﬂefqqte%ﬁxnmﬁénwammthef
prophylactlc or théra [r)eu %agent 0057 As ug 498 “in combination® ers z;se of more
t

than one prophyldctic and/Sr thar éﬁti’% S ne%’ﬁglf S?Sé%ljﬁeﬁ a‘Wa &hts may be
selected affdariAlfidieretit lstidh Hna sarendat frenvespbetveeffedrs nrauaditme BEByhergistic.
[0058]As used:hereilptive:terimitiphanmaceutiesdhaacoeptabtecsalts’] infersdasalisreparad from

pharmaceuicalbs aceapiaple B toxi6: m%m including:inerganic,andierganic-acigds and
bases. If the FRinbi L SRACHAS IS 7 bse: e desired PQ%‘{%?‘E%WH%'?@Q%%%:%G%?‘H% sgilmay be

prepared by any suit Jﬁ:’e method available in t e art r example, treatment ree base with an

inorganic atit*Sucht Eqﬁ%rot&‘?ﬂoﬁﬁta@ﬂ“ﬁ@dﬂibrﬁ?ﬁi@ﬁ&d §B1ﬁmd"éﬂ§f6“ﬁlt eSSBS oShhoric acid
and the lik&sshwith an organic acid, such as WO 20061044860PCDUS2005/037374



aCetie aCia, Ma)* acid, wqcinie acid, mandelic acid, famaric acid, malonic acid, pyravic acid, oxalic
acid, glycolic acid, salicylic acid, a pyranosidyl acid, such as glucumnic acid or galacturonic acid, an
alpha-hydroxy acid, such as citric acid or tartaric acid, an amino acid, such as aspartic acid or
gluta_mic acid, an aromatic acid, such as benzoic acid or cinnamic acid, a sulfonic acid, such as
p-toluenesulfonic acid or ethanesulfonic acid, or the like. If the Formula | compound is an acid, the
desired pharpgazeutically aceeptabledaleinay bealpreparecpyianyaswitable wietdadnforsxample,
treatment of {he-free:Ral VAtR-AN INQFIARIC O PTEAMI RaSLRHLIIAS ’NAMIRG(RrimARY.serONdary or
teriary), an alkgl.melalydoxie At alkali earth meiak NGO g he ke lysiraliye gxamoles o
suitable salts Iinclyde organic salts derived from amino acids, such as g]ycme and arginine, ammonia,
primary, secOHd5*and tertiary amines, and cyclic amines, such as piperidine, morpholine and
piperazine, al¥#ifbrganic %1%%‘@@rii}éfdoﬁ@in%ﬁ%]@lmﬁﬁhléﬂﬁ?mbéﬁ%sm@F%%ﬁééi@i@ﬁ%&ﬁg‘anese,
iron, copper,inchalyminure and kthiom.ij0058] Meetérnoi'pradnugidsintendegd to tneam anychemical
entity that aftgeageainistratienispeonieleq o different therapesticallyeiieetive chemigal pntity.
[0060]The cqmpp 'B%r@agé\ii'&\fﬁni'&@ @%_%9&%9@}8@%% , Qre.AsyMmmetric centers an_d thus occur
as rac_emateg{?g% acemic ml%t#(e , Scalemic mixtures, sin le enantiomers, gwglv‘ldgﬁaldlastereomers
and diastereomaHc mixture8 A s Gt LSS Sf SRR TBolinE A Xprasdineluded in
the present iRVRKTEAZ [DUGEIAS BsatTergincaAdhartesscothpnwise Rieatsa thotderredistitally pure”
or "stereoniéhimafiyupurd'y meamnslay bommpdsititacthat comprisés bnienstereaisgmerdofral eompound and
is substantiallytemiabatihei-sigreaiserarrs of that compound. For example, a stereomerically pure

compqund haying ene shrpkeantsryvihbs substantiatineg,qf the opposite enantiomer of the
compound. ﬁ&ypic%&%@rﬁmgﬁ:@ly pure compound comprises greater than about 80% by weight of
one stereoisoimer o compound and less than about 20% by weight of other stereocisomers of the
compound, ¥ preferably trsis AL IOW bySReigHDET Bise! Srstiuisbivierist ¥r! ésmpou nd
and less thadedbedtbtd% by weight of the other stereoisorners of the compound, even more preferably
greater than @hesf 95% byrweightofonea sistaoisemenof Hagsompownd aveiess than apeut 5% by
weight of the,gther,staeqisqmers of the cOmpound; and most preferably greater than about 97% by
weight of onfrﬂﬁtﬂ' oisomey of the compound and less than abo](uj[ dSOAf byt vyeighﬁ ofij;he other
stereoisomers 0f the compouné’ﬁ 00821 The compounas‘ %fst%%uirjﬁ/énh]é:n ?ﬁ%qy eaxmbit fﬂ%aﬁts‘]ednomenon
of tautomerisHU AT S EBEHUIEA TAR NGBl deliich Ul posamIdauiidfihc fohes, 5eiBto be
understood thatrBormafarkidinterifedadmaprevart amyd tamsimariefolioof hé depleted alwas.
2006/044860R6rEHSR0QA37A7d wppapebidianky1 Oiectibe Jinsitad, nedraly-topacspewsfisuegimpound
torm depicteth by e folonula crauiags: A2 METHODS E-TREATVENTIANA, RREE YENTION OF
DISEASE STAIFSMERIATER,BY P03 AGTIYA 60621 be present iquention pravides methods for
treating or prev) nting PIC13- mediated disease states, such as cancer. 43 osesy% é4]'f’he
magnitude 0?15%3’ Wact?ré”é?rqp( SpRUtic aBsd 8PS Erm A FRBRABhd of TerbERtibn, br a
pharmaceuti@gfiyyHeeptaolecsaithsanatenalatate ybristedepmbrar thetsof i the prid drchronic
treatment ordonenbplentel, a disedseindbadition 3detiasthbiheryial celb giowthydiiccahcerdwdl varywith
the nature angrzevapty9f thexdisgasen anekthe rw@dmtwmﬁﬂg,actjygangm%ﬁadmﬂmistered.

The dose, andinS9me ?%&EEQ&Q%EE Ef?e‘ﬂ%ff %M&ﬁ%ﬁ@! | aceiding. (g the gonaupalcell growth

to be treated, the age, body wef ngr se of the individual pa ujta oﬁn’g regimens
can be readil Salbee *%ﬁﬁ&ﬁe A ME S el et et
magnitude ofB)prEPHylactit P iterapbiiiedose’ohairdriray Beribouhd-8fcthslisvértior or a
pharmaceutidailyy Bceeptabledsshy Solvalte } Rydicsie | o steredisoméretheteohikviheragptesor whronic

treatment or@@v@{mﬁ@mqﬁamﬂaﬁe@r co_ndi'gion Wi!| vary with _th_e nature and aggressiv_eness of the
condition, anggghg route by which fhe.activednosedisnkis administered. The dose,and insgme cases

the dose frequency, will also,var accorqin to the condition.to be tr ate;?z the age, bad ight, and
response of%ﬁsea?ﬁ R/é":}éusaiaﬁ)’alﬁeﬁ%aéaw ab b 86&1 I T80 CEmshcy Ghoparpan Jyvénélecf’end byiﬁ@e skilled in

e dosihg regimens can be readi
the art with &a@%ﬁ%}a@ra%ﬁté?%iaeﬁff&efBPgrth%%%ﬁ%&&%éné’lﬁf@ra%@%a}hﬁw@eé@ depends
upon the spéetifierbompumid 2ocheeseecimebthe weidhtaabehcondisior et tidapationizin gerieral, the
dose per dayligirnithedadge of from about 0.001 to 100 mg/kg, preferably about 1 to 25 mg/kg, more
preferably about 1 to about 5 mg/kg. For treatment gf humans having a cancer, about 0.1 mg to about
15 g per day is administered in about one to four divisions a day, preferably 10 mg to 12 g per day,
more preferably from 40 mg to 500 mg per day. In one embodiment the compounds of the invention
are administered from mg to 500 mg per day in about one to four divisions a day. Additionally, the
recommended daily dose ran can be administered in cycles as single agents or in combination with
other therapeutic agents. In one embodiment, the daily dose is administered in a single dose or in
equally divided doses. In a related embodiment, the recommended daily dose can be WO
20416/044860PCT/US2005/037374



admint4ered "one tin-leper yyeektwo times per week, three times per week, four times per week or five
times per week. [0066]The compounds of the invention can be administered to provide systemic
distribution of tHelcaribuherwithing. tiiedpatiéritens a Fektedeentpodirahthtie darnybuindkidf the
invention are ggministerec toproduced systemic effect in ody. 10067]In another embodiment,
the compounds of ?he invention are ad]%w/?nilsteredlgi’rectly tﬂ%ﬁ%ﬁgg g%te%%él?eréyg&ﬁ%wfocﬁ?r;gﬁ for
example, an ad&esEiBRs skinnsrestpitsgeal cancer. [0068]In another embodiment the compounds of
the invention g agministered yia alimsasaacliding;sublingual tieeal, resial, Rasal gt
vaginal), parenteral (including subcutaneous, intramuscular, bolus injection, fﬁ?ra-a eﬁal, or
intravenous), fBnd@ariinln oriishicar administeation-tarhospeoific brmdodimantthe wampotmdsadéithe
nvention are aminRtaTes yia- MbEoRAINAAING APIOHEN SUGEUIS RN NR AL YPAINR o
parenteral (including subcutaneous, intramuscular, bolus injection, intra-arterial, or in ravenouslf,
transdermal, cHespicanherniRistatE R @ furhidsspseific embodiment, the compounds of the
invention are tistered via prak @Q;@{Hi%@ég%ﬂl}@ an gl rnatiy ecific erg_f)o iment, the
compounds o?ﬁ?g?}venti‘on are not administered via oral é%%ﬁi%ﬁaﬁ%f%%og Bi n}er% e an
therapeutically &bt amubink eray beasickibefo hdifferentadaditdnss hslagibaaeadily known by
those of ordinary,sidl ip the.artaSimilariy, pmounis sufficiant fa reat.of prevent such conditions, but
insufficient to cause, or sufficient to reduce, adverse effects associated with conventional therapies are
also encompal¥éEdhby the abévscddiuitbeddesagbamisantsaiiidddse froglibndysshiglilescan?.2
Combination TherapyJORFOISRERicmEthadsohiae vemanLurhencomRrise fis Administration o
an additional therapeutic agent (i.e., a therapeutic agent other than a compound of thein enlyl)on). In
certain embod#fiéRts of the%i@é%rﬁ% irVspEonIRfaTampetrds bt inddnmehtion-elnybe used in
combination il st one eWenhaianelinsecikTheranRAle aserIsIiglitle o a ot fmited
to antibiotics, anti-emetic a?fnts, antlcde ressants, and antifimgal agents, anti-inflammatory agents,
antiviral agent®%fer anticdmedraerabTiamingoamstiiisidylanmes ndpha-snerfeopttisinterferons,
allcylating agents, Rormenesaavie|sipes 1 ARreier e amRodiman theipyention encompasses the
administration of an%dditional Ehe%eugiTa g?ﬁt tha aemonstratesﬁggrlmti;canéer activ%}.? 0071JThe
compounds of tA&Zhventionldfdomie ckapentrapentics aguraatiot aiditvehartoprefarsslya
synergisticallwamcalmﬂ%r@g@mb%%ﬁmf ARmpoNtion comANsSing a1cempeHne.of the,invention is
administered concurrently with the WO 2006/044860PCT/US2005/037374
o"ladruirtisti-ati6flottidndteir treYapulisl ageamalricH swh ndpaeybrafisadameledagsosition or in a
different compasition fLom tBHESMAISINGIRCANPAMIAS fHhe inventian InRRathen ebadiment, a

compound of the invention is administered prior to or subsequent to administration of another

3

therapeutic agetit! Iy sebarsdanpRdimdnilkesHpsunmetindidvelitenvicad minidlereeto a patient
who has not pegpieusiygindergone or is not currently undergoing treatment with another therapeutic
agent. [0072]in one embodiment, the methods of the invention comprise the administration of one or
more Foimula f&bthpounds!SF & haRasH SHrPoLT AR aadiferarthsrasaimoadentoangla -
PHARMACEWHCAL CQMHAOSITIONS AND DOSAGE FORMS [0073]Pharmaceutical compositions
and single urghggi ge forms comprising a Formula | compound of the invention, or a pharmaceutically
acceptable sdit, hydrate, mefaISHR GHstvdbreshsr e By 8 G EHeBhipagseerdyiga HHvention.
Individual dosags donmsiefithe invention may be suitable for oral, mucosal (including sublingual,
buccal, rectal [, or vagjnal), parenteral f‘izrt:gluding subcutaneous, intramuscular, bolus injection,
intra-arterial, E)@% avenous}® trAHSAET VBl st Bih nstEGE M e A aeslitidsred positions and
dosage forms:afihe dveniion-tpicallyaisonamprseoneobmorgRNasmacenticallyaceepiabie o
excipients. Sterile dosageli_ orms are also_contemplated. [0074]In in alternative embodiment,

pharmaceutic 3 COMPEsitiols SREHIRSSEE B RIS b AP AEIIESAED R AR | 6K BERE of the
invention, or anpharmasewtical)yaatepiablecat hydatesassiaranisananhsenf anert gast ane
additional the tic agent. Ex les of additional therapeutic agents include, but are not limited to,
those listed a%%’tﬁ)fé%ﬁ[cgé% | ﬁ@ﬂéﬁa%}?y?andf t wa{(e. %re?era%'? 7, the algyl group is a monocyclic ring or
bicyclic ring. Representative aryl groups include phenyl, tolyl, anthracenyl, fluorenyl,
indenyl, azulenyl, phenanthrenyl and naphthyl. An aryl group can be unsubstituted or

substituted.
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[0075]The composition, shape, and type of dosage forms of the invention will typically vary depending
on their use. For example, a dosage foim used in the acute treatment of a disease or a related disease
may contain largéf AMelHEEb one or more of the active ingredients it comprieE ER#dEEage form
used in. the chrohi@8fhtment GinicERAR S SRSARE cTISHHIEHTYA PR Mt A JoRf fBRsF gy EbAtain

smaller amounts Qf:qne; o MatR PhiheAstivesinaradignis iicomprisas:thanapwaldesagerfah oysed
to treat the same disease or disorder. These and other ways in which,%)e ific dosage foiins

encompassed by thidhvenfidtiRinaTEHFHBR T BhEeAmsthar Wirss Fesd parent to those skilled in
the art. See, e.g., Remington 'sTRbasmaesdlicit Friepsesa?OiechiN acksPuhlishintroEastariRA 2000.
Examples of dosage foinis include, but are not limited, to: tablets; caplets; capsules, such, as soft
elastic gelatin capSiBs CaRHEE? mfﬁgé?fggégd%g&en%fbaﬁ%nsﬁBxpﬂossﬁlé%geré& in %en%gignng
cataplasms (poulticgis);: pastes;powadersndregsindisylgreams;cplastersiasol vtiopsppatchesyaerssls
(e.g., nasal sprays or L”Q%J%E%}j;%%%ﬁﬁ&%&j dosage forms suitable for oral or mucosal administration to
a patient, includinblnéﬁsspen5|ons Fe.g., aqueous or non-aqueous liquid suspensions, oil-in-water
emulsions, or a wité4dh-oil liquideemuisibrsioasivlionsaane el iguis debay edsrms partetiriy
suitable for parenteral adminisfration.fo.a.paient, and Sierile selids.e-gnsusiaine.enamaesphays
solids) that can bé T ccégr%sotn%lltute%%to proéide quufc/itadosage forms g‘?{ja%% for parenteral adminl?stration to
a patient. [0076]Like the amounts and types of excipients, the amounts and specific types of active

ingredients in a degags form maydifferdeperding.epdastersrsuchas:ont:Rg} ipriteditpsthe route by
which it is to be administered to patients. However, typical dosage forms of the invention comprise
Formula 1 compotiieaaiethai iR GaR R S PRARFABethiCAR AHc L RS ERR SRR ST &
stereoisomers theseaf AOTRPHS L1k g 0=3R00siBgIas ) Aildepprivide o sasmiabdutdiDizto 200
mg/kg per day. 100771The foregoing demonstrates the pertinent and important features of the present
invention. One of SIBTER R HR %ﬁlp ?)Sr%c?g%ofﬁ}a? r&{’ﬁn"sliero{ﬁélrﬁougl |cléjt§%%safal %a{é?%%fgx e FSI ?’E%reof
may be devised. Thereforel dtrisnisvliesittect dH afithrerepd ethd dciol Sints ool altlsdatr m@@ﬁﬁe@ﬁwrﬁhear_]d
embodiments. 5. YORIANG MM ESer, o 1€ foMPAHONS ALFII LIEPLepARS ARRALING O
the following synt%%c Chemes and IRdividual exa ?

_ xamples detalled therein. The compounds were
named using Chewilirereslical of 8. arecifssabeiamies drigsaciviies Ddigiedigaemoprmtpurpose of

illustration only angh are natipienAey asimiingdhe.scars.alihednentions 107 sivnless.atheawise
noted, all materials were obtained from commercial suppliers and ysed without further purification.
Anhydrous solvet3BJBFFat BMPES PRAEISHDEY 25T 1BHENE HeYd oBtamEd T om tHecATdREhone
Chemical CompagigsAlldeasticns invelingeikarsnisiue sbnsiive compotirdsts ieremedormed
under a nitrogen atmosphere. Flash chromatagraphy was performed using Aldrich Chemical Company
silica gel (200-408B7EH 260745 F B8 e@bjf:é%%gf’exé 8%?3@%. H%ﬁ%‘&%‘r@ﬁﬁ?orﬁgﬁg}%’ﬁﬁé"& ') was
performed with Amakesdii gidloFt Gap latedt @5Benfuradrepdistivie Tl davasafsfiensthdelopitipoinditech
silica gel plates (%[%O =2000.myt). Preparativ s.copducted on a Beckmaner Waters }-PLC
system with 0.1% EBA/HZO 2:% )20{61 %o %%%C%%?é_l\%ﬁ% mobile phase. The flow- rate was at 20
mL/min. and grad{¥gt method Thasamsegraeingimpicspéstra were determined with super conducting FT
NMR spectrometers opgyating,at, 400, Miiz Qa Viakian s 0 Midd istieepesiczhepmicakshilts Atgat

expressed in ppm downlield from internal standard tetramethylsilane. All compounds showed NMR
spectra consistetaxith BFEHPATES 50 H Gisrath SEBLS SBE8ToS 1A SHIRE AR bYSob T FreBesed
Tyla8S,8pe,pq (MShwers:determined on a Perkin Elmer-SCIEX API 165 electrospray mass
spectrometer (positive and/or. negative) or an HP 1100 MSD LC-MS with elec rospray ionization and
quadrupole detection. AW part@ﬁgétwgyéﬁa}?? ﬁ?d‘%éﬁ{ eh0 FRdpe I?hllﬁéanreeg%smﬁe%%ig%?ﬁgp Unass
otherwise-indicatgd. 100791The following abbreviations are used: AcOH or HOAc (acetic acid), Ac20

(acetic anhydride), Al203. (alumina BN (2,2'-azobisisobutyranitrile), Ar s ilver
sulfate), ATP (adenosi él)tripﬁ%lseﬁrﬁ)da@be%%%&’(gi Oc{r%f)’i&?/gl%%gl.%? ﬁgﬁgﬁg?%a%%%%%%é{NAP
(2,2'-bis(diphenydphosphisoiid, indimaptfyidnBowite rbuytoxydarhomgiBoc20 (Hoc anhydride),
BOP-CI (bis(2-0x0;:3-0xazolidj sphini of] r ' [ ;alpupgin),
LBUOH (1en-butlBl] CAN (it SO TV e, CHCR or RGN e CHBC 12
(dichloromethani, iGtsior Wpisietbarisiestd Guiihyicsdide naural{ kb e aaBRIoMRIeE CCI3
(chloroform), CQR (garhan digxidel; &s2c0R sesimsahenatel: DI Wlisopiopylethidamine), Cul
(copper iodide), DCE (1,2-dichloroethane), DEA (diethylarnine), DEAD (diethyl azodicarboxylate),
DTFA (diisopropylethylarnine), dppf (1,1-diphenylphosphinoferrocene), DMAP
(4-(dirnethylamino)pyridine), DMAC (N,N-dimethyl;i etamide), DYER (dimethylformamide), DMSO
(dimethylsulfoxide), DTT (dithiothreitol), EDC or EDAC, 1-(3-dimethylaminopropy1)-3
(ethylcarbodrimide hydrochloride), EGTA (ethylene glycol-bis(0-aminoethyl ether)), N,N,N',N'
(tetraacetic acid), EtOAc (ethyl acetate), EtOH (ethanol), Et20 (diethyl ether), Fe (iron), g (gram), h
(hour), HATU (0-(7-azabenzotriazol-1-y1)-N,N,N,N (tetramethyluronium) hexafluorophosphate), H2

(hydrogen), H20 (water), HO (hydrochloric acid), H2SO4 (sulfuric acid), HZNNH2 (hydrazine),
HCIOEHN? (triethviarthoformatel HCHO ar H2CO (formaldehyvvdel HCOOH (farmie acidl HCO2NAa




Scheme 1 [0081]5-Isoquinolin-6-y1-[1,3,4]thiadiazol-2-ylarnine (la): Commercially available
isoquinoline-6-carbo€kllic acid (15.4 g, 89 mmol) and thiosemicarbazide (12.2g9. 133 mmol) were mixed

in 150 ml phospHof] ‘Qfééfggl%{ﬂide- The miye e heatad b A0G: (0hOQ SOMEEIEOYng the

excess phosphdffﬁgvc%%yd AT 1 tatgry evaporation at a reduced pressure, the remaining residue

was mixed with icewajerramtio€ pehidisgemased to p1-1 12 with KOH. After filtration and washing with
water, a yellow amogghous sofi g was.abtainec as e, Grice RABUELGET & Hyisle) = 85%). It was

used directly for next step. A pure sample of the product was obtained by subjecting the crude product
to a silica gel coll#fithromatdgreastyeovrin-dhgrisarRnPaieItEgs ZNVPIES RstHbredtatieinco ™
dich'Oromethaﬂ%ﬁ%@%?g{%ﬁ&ﬂﬁ&wwk@, RMSQ-dB): 61643, (B, 2kDn8. 92ifda Jiz- éctiackH),
8.27 (m, 21-1), 8.38 (5, 1H), 8.86 (d, = 6 Hz, | H%, 9.45 (s, TH). MS (API-ES) m/z (%): 229 (100%,
N/E+1). WO 2006704a860PCHNS SO BRG/6 473 F4  £AE6 83 B4 Sifgpels. In thetie
,3,4jthiadiazol-2-y1)ispayipolinendb); tertBatypaitite 6:901gect8;Rdmmbly andeoppeiilbsomide (3.38
g, 15.1 mmol) were heated in 50 ml acetonitrile to 60C ip ar u%d bot%%ln fla%s)k.t biect js
5-Isoquinolin-6-y&%§?§:mﬁ%€éﬁf§i§yﬁm‘(@ ‘Wé’gﬂﬁ%l%uos &5ded TP 100 M acétonitrile. The
suspension was ggiglecidropwigesinto the heated round bottom flask and the resulting mixture was
heated at 70 C f 5 hours. The reaction mixture was concentrat e essure
and mixed with ﬁgégﬁﬁ 20% rsaﬁsﬁé?cgﬁgeé%lﬁtiégﬁ? fe Ir%%ﬁ’lt%%%%ﬁ%’%%%@v%gy écl oﬁg%%%%g}%rt igr?%kj
freezer (-20 C) faniiolirsnitendiluiation; waishingrthe ditnateeraieswittr Eov o TBHsdquUEsES S6lution,
then water, dried,vi _ ' lid (3: F:49%) ohtained.as the HBysalt:of the
desired product. WST %l,%gﬁ%%%)r%Ig/gﬁ%%%ﬁ%g%(g%%%%ﬂ%ﬁ)z%%f%b 1\e+’3§_. Th%?,crud“e product was
used directly for $mmem§§@ppi@g@3}@(gmﬁ@@_uon or disease, or to cure or ameliorate the disease or
6-(54(S)-3-(4-chlgrabenzyd)-nipsiazintd: Ylndndb duthiatiazelcdvorhidsaauinating hGommrnyad Ib
(0.31 g, 0.83 mmol), S-2-(4-chloro-benzyl)-piperazing (0,23 g, 110 mmog)), diisoprop éethglamined(o 58
ml, 3.33 =el) andPE T NHIBEFRABYHONERRENE Kikde Hﬁfﬁ%&%ﬁ%ff%}fﬁﬁﬁ@%wa\ﬁ&ﬁ@ah AEPRHE
mixture was heatgehyneenhuer ewaverirt 896l fandonminties nbheceactinmmitisranyas pastitioidied
between ethylacetate and saturated agueous sodium bicarbonate. After removi e ethylacetate, the
crude product wiEaRE; SERETCREREE § g?)‘fumr%‘ﬁrfraf Sgslqt%ﬁﬁﬁf&e t%ﬁgmg%lgge?aap%sﬁ%aﬁ%%{:a yellow
amorphous solicdkfik:dhe qfunespreciniet (01k Guptiyer theg)cuEENSR. (400 MHZz, CDC13): 62.67 (m, 1H),
2.84 (m, 1H), 2. 1H), 3. - 3. . F142 SddgndtR 401 {d . dhFukP 4 Hz,
1H), 7.17 (d, J jg‘.)g‘l’:fiz, 2H),%%%Q d%}uﬁug% g’z]}%%a%%?%ﬁ%% S0z TH) 501 (d. )~ 88 Hz,
1H), 8.09(s, 1H)z 8ot@eund of the ifyentigy & sthractv spersdiontsulisisnstomayuiyia HePrEreyeez (%):
422 (100%, M++}), 109841 Examnle: 2ud- e micaminesapbsnyinroRyk) Br{ispauipalines-y1)-1,3,4-
thiadiazol-2-amine (2). The compound was synthesized in a way similar to examlple ]iand urified by
reverse phase HItEERCECHENERRTE W‘ﬁ‘ﬁ((%@ Rﬁﬁﬁtﬂﬁtﬁgﬁ/ﬂ?ﬁf%?ﬁg S é%"’?m 1H),
3.83 (M, 1H), 3.9%dmee dditl} récdB e }pReDeB 66 {ivcdatl) Therfrfs, dttErhbS (ARdhByaeyz (¥6): 363
(100%, M++1); FIRMS (HSI). calculated for C20H19NS5. [M+1]: 362.1439: found: 362,14, eme 2
0035 Exemple B SR T DR 1) S A SR i T oy e e oY
2-yloxy)propan-2yasmiite ¥8jh @m@f@@w‘aéﬂlﬁmmwmpamzypisoindolin.e 1,3-dione (150
mg, 0.47 mmol) gac,p0% scdlum. by gile, inmineigloll % £ 0184 dmalas ixeain 2 ml

N-methylpyrrolidinone. After stirring for ten minutes, compound Ib suspended in 2 ml
N-methylpyrrolidimphgavhs addsdhemepadsageniorimxiareneds osthretratizdyc Toe ascRBuraThe
reaction mixture, was.paritipnesbeluesn.ativiassiale andisalualed Aaersamaman chloride.
The ethylacetate phase was washed with more saturated aqueous ammonium chloride and dried over
anhydrous sodigyissgifite. After removing the ethylacetate, the remaining residue was subjected to a
silica gel columygbgpmatographyesapasatieh-tevictgberiniarratiaie 24 (SSsats! indai 1344l 1-(5-
(isoquinolin-6-y£)-1,3,4-thiadi zol-2-yloxy)pro an-%%/Disoindoline.- ,B-q}i}?ne 3%dComrPound 3a was
dissolved in 4 nAF P A1CGhBIAEE: PW&[?&’% GRS T YRS RE R R SRy At T AT TSWAYE Heating
tube. The tube washeaidd aldlRR«S. uder Foicraludve fosdive minttes, iidesemovingafidhgsbivent,

the residue was subjected to a C18 reverse phase HPLC separation.to yield

(25)-1- (L Indo T S Ty £ 8 A RTAe oD S A GB AR A 4 mg) as
a TEA salt. 1H diMliciu(4@0hWHz dMethaibkd4)o58:08a0id, D) & b2dracilpnic 388L(hyd2ePyoBLz4 (m,
1H), 7.33 (t, J=7.2 Hz, 111): 7.41 (t, J.5 7.2 Hz, 111)..Z. .= 7.6 H; 21:1),.8.46 (d,
J=88Hz, 111??@%5%%? %%%%%9(5 K pRe %%%ﬁé?ﬁléﬁﬁg?i%ﬁé’%ﬁﬁlfz]%/%)r gﬁ%% %E%J}l%l}ﬁ?l),
424 (100%, M+Na+); FIRMS (ESI): calculated for G22H19N50S [M+1]: 402.1388; found: 402.1394.
[0086]5-bromo-2-fluoro-phenyl-ethanol (4b). Commercially available 4a (150.0 g, 739 mmol) was
charged into a 2 liter round bottom flask. The reaction mixture in the flask was immersed in an
ice-water bath. Methylmagnesitu-n bromide (270 ml, 812 mrnol) 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 ml ice water plus 250 ml saturated
ammonitim chloride The reciiltina aciieniice enliition wace avtracted with eathear (2ON0 ml v?2) in a

atment or



1008711-(5-bromo-2-fluoro-phenyl)-ethanone (4C): Compound 4b (50.0g, 228 mmol) along with 300 ml
dichloromethan&wgg@&@gggd into 2 liter round bottom flask. Crushed pyridinumf{(%l%;g%rpﬁrgfte (171.0g,
456 mmol) and powdered molecular. sieves (10 g).were @&I%Aﬁp the ﬁ%g The: éﬁg@gneous
reaction mixture A& St ﬁ%ai“i%aﬁlou% %:tléﬁ %q ﬁ%mrlg%?ﬁt?ﬁg ’reactionémiiture vl\}las fi}te’r.ed through
celite and washedaiitvethesdB00lpebia)ciEheborhibiedd fipratacsidy] csitbsnente lurdeRiedided
pressure. The crude product was eluied, thraugh,a shogt alicaige! Rad 43 inches.indenathlwitki@%
EtOAc in hexane 5 agnr%—gﬁ tiﬁ?g%’r%d%ﬁt %4 .0 g,qyj_/ield584%) _W:’JIS_, used for the following step. .
[0088]5-bromo-3 awdtiaylgtritad e EuErae rpdurr@aerie e g sb AN a e 35D P8Ry drous
hydrazine were CMHQEQIJHE% &M}%ﬁéﬂ%&‘ﬂ-ﬁ%&i@sﬂﬁ‘éﬁeﬁbﬁ @3ctMMbsulfonic acid, or the like. If
2006/044860PCT/US2005/037374 ,rEsultingieuctiptrmixture wastrefluxed at 117.C for 5 h%s. After

the reaction mixtdie Geas aRdieERe BIOR dBVIR fo PETH FEPET AR L 8 2CESU R B UM VaS
evaporated undeyieduced DressuEeHe vislcha, whits:safid, 40mbwderias padrediinioithesteslting
solid and water was filtered oft. The solid was washed with 400 ml \{V%t.er Wice%j'{olrem{%/ﬁ t %}Ergge
amount of hydraAherSHECHRite SHtEHAS Fkeh BE B0 MIEIO AL ShfWashed With 360 Tl water
twice and saturatgd:hring-seltiondhe &QAR:|ayehwids tHbmdeibe ovensbdiofsstdtdteRe molvalcof the

solvent gave the desired product as.a white amorphous solid (60.0 g, ielg: 9 rodict was
used directly for tH8 &Kt E%ge\%ﬂ?{%gﬁf’ ﬁljr%ﬁ’élrl%ﬁﬁfgl)ga Fg%n.a o@%%?? efl ﬁ;-;é—in%aﬁg’é-caé%%xlic acid
(4e): A three neckedsdampshdttarrflaskisguindey withaminteriabkshdpmtincterantaiovethead stir
motor was charged with 600 fIHE and chilled t -78 & t-BULELL 7M AR THE k0 340 mol)
was added to the’ fPfg%lgﬁcf?ig;&lrﬁi’%%ﬁe%{vas%ﬁred forn:l 15 _mi.n.’5-Brom’0133-methy1-1 -indazole (4d)
(22.4 g, 0.106 molgReeEMoTNTPRESs ZRendgsEdE BWiISEHa an addition funnel The rate of

addition was clogghigponitoreehio igsure hat e dnienakiemparaiiie remainesdglow #QLC. The
resulting orange solution was stirred for 30 min, at which point CO%%Eﬁgbugbé?%Erou h the mixture.

A white precipita?é@éé@%%&%ﬁ?%@@?ﬂmt%ﬁf@mﬂ%,ﬂfﬁ@%‘éﬁ@%ﬁ G temperature
allowed to warm rggepm temperabesdildang:stir foranadsijicoala0 mimyvater wastieriadded, 40
mL initially followed by a further 200 ml The biphasic mixture was partially concentrate der reduced
pressure, removﬁ‘?&@%%%%e%ﬂﬁiﬁ%f%%ﬁ%|%S68r SR Bip g.%lgcga})ﬁﬁ%ﬁn{‘/ggg?a esglngr%nsferred to
an addition funneh:amnid:thespighiduphdiset wesnesxt actotagite 0 iminbteaRs NdORMcITisereera biney
aqueous extacts wete e e i<t apd e adlisd iRt 20 wih conc. HC1. A

ole

precipitate begar? 6'foRN and the mixture was co to 0 C to complete the precipitation. The

resulting solid wdedfiltéred, washeerditramnandcnless athridse iiraiadbsdopresepisdy PO BVer
phosphorus pentexie, affording 2umethyl: LH-indazalerreatiamicsacihé4e)ti B9 96 yield) as a
pink/beige solid. 1H NMR 400MEz (d4 MeOH) 2.61 (3 H, s), 3.33 (2 I-éL 5%7.52 %%9% J =6.0 Hz),
8.05 (1 H, t, J = 5Pyn@and s FrbsiRAa TS PHIF TS FOPoRED65ADR SIS FiEHBtRods
are used to prepateR(Ruvieiny Ikt dhciaaehd Hinblo3Atiadianal Rijllaminks(4f)idlethecd i tises a

procedure similar to the preparation of 1 a. [0092]Method 2- To a round hottom flash | Avith an
overhead stir m&?ﬁ‘\%%%‘ﬁ‘gé% %fogifep%qﬁ)%,'ﬁ'loélélp oﬁﬁ %ﬁ%.%aﬁ%oﬂlaegf %lvfé? H%ea?ggl?g%%luée %%glxag!%inely
ground mixture gfa3reataylabbhirsdéz blevbeiarbokineatitded(8ed ¢f, (16 Grmpaohdantl foSemidaiazide
(4.19(45.4 mm s slowly added gver a period e ingixULEWasISH TR ier 24
hr. At this point ?g"o}"’v n%’ g‘efgé%\:egtoﬁrl ‘3535%8%?&%% ﬁ)l%tﬁgﬁs%(lgutio ,l;glﬁ’dn%ﬁg%%l@ of the résulting mixture was
adjusted to 7.0 sivighsolici #OH oneprievipitamawas foramstpiinAanshinsedBar peoptd B it evigatisblated
by filtration, W%S%@%@%%@&%@M}%Wﬁ%&ﬁ RheRnsharisd atraducedpiasshrbAoRdNgy
543-Methyl-I Hindazol-5-y1)41,3,41thiacliazol-2-ylamine (40 (5.50g, 53% yield) as a tan colored solid.
1H 400 MHz NMRig6 RIS OFreobemepoihacompand s s @i (s h o #ss (e 475= 8.0
Hz), 8.06 (1H, sy Mgz {AR-EsDiRa/ éo(r(}f?)aﬁiﬂ% ﬂ@%%st%éﬁﬂabiy greater than about 97% by weight of
[0093]5-(5-Bromo11,3,41thiadiazol-2-y1)-3-methyl-IH-indazole (49). A suspensign of :
5-(3-Methyl-11/-%5%?@%%%ﬁ%%ﬁﬂ%ﬁ%?—%liﬁﬁi ﬂ@?ﬁ%ﬂ%@ Ey AW%%}?% r%?)%l?no%rrrit acetonitrile
was added into gdnixieaf Eihbutyhpifiite (0.74 g. 7.14 mmot) and copper(ll) bromide (1.27 g, 5.71
mmol) that was {)reheated to 60C. The resulgntg mé@gﬂrtclamvlv%sa he %;Ieo%% 60h'f'3(131 Jl%ré % hOL%I‘S. After

removing all thel &i¢nt via eVAPSTERSR e FEATER Brasedre  the rémaining res?&fu% was partitioned
‘between ethylacaiateafehsatiniddécthbrinie.  Therethytacethtelsoltidn wadlvashietorithibrire lardteried

over sodium sulfate. An or olid was .obtained after r I t : uct
(110 0. 1 was RN BT At e M TR Lay e o 08 (1000, WA, 50 om M),
[0094]Example 4: S-N-[5-(3-Methyl-1H-indazol-5-y1)[1,3,4]thiadiazol-2-y1]-3-
phenyl-propane-1,2-diamine (4): Example 4 was synthesized in a way similar to example 1 using 49
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: 'H NMR (400 MHz, Methanol-d4): 8 2.60 (s. 3H), 3.06 (m, 2H), 3.64
(m, 1 H), 3.74 (m, 1H), 3.88 (m, 1H), 7.35 (m, 511), 7.57 (d, J = 8.8 Hz, 1H), 7.87 (d, J = 8.8 Hz, 111),
8.08 (s, 11-1); MS (API-ES) m/z (%): 365 (100%. M++1), 751 (60%, 2M+Na+); FIRMS (ESI):
calernilated for C10OH21NMNAS IME 11 RAE 1542 foirind: 2R 1542 1000R1Evambnle B-



J0096]Examples 6-69 were synthesized using the following general procedure as shown in Scheme 4:
Scheme 4 100971General (Procedure for the arninothiadiazote amide bond focrr}ation;rfe%%'%i_on: 150 mg
aminoiaciaz0l (S, e e ssaler 6 o OAE g2 e (THAG: s mmol
3 equiv.), HOBt gf‘fmél 1.95 ' mmol, 3 equiv.) and the corresponding acid (1.95 mmol, 3 equiv.) were
added. The reacfromndixdire Wess stirred overnight at room temperature and filtered. The resin was
washed 3 times with 20, DMFdeamhharsktigeonmiinaciDMDARESSNGOV OIS AT e crude
yellow oil was subjected to the next reduction step without further purification. 100981General
procedure for the Iithiu@%ﬁmwm%fmgﬂge reduction: The crude product from

the previous stepgyas; dissolvedin R4 eidifoandeamies th8IC6 mhahp At brasaddd® &M in THF)
and the cooling bath was removed. Stirring was continued for 2h at room temperature. 50 ml of dry

TI-IF was addedBFiae fEseoH ke a8*B8Ured into a stiffing mixture of 10 g Na2S04 10xH20 in
50 ml of THE. Stirring was coniiged at room temperature for 30 min and the reaction mixture was
filtered. After washing (3 times.with 80 mlL.CH2C17 each) and.drying of the combiped grganic layers
over MgSO4, thd%idure Wassfg{\éa%%%lttél ?#uzg%rro (% %?o%ﬁgt W%g%artiallyepurified on 2 preparative
TLCs, leading tocthepadidosttlintenasitiatenvithamasatag penisplisinedh PEV2B505 1Hfs thaterial was
used without further purification inhe final BOGdepsatection ste: 1093 Genaralpuasedure for the

TFA induced Bd&rgeprgtectlon: e semi-pure material from the previous reaction was dissojved in
10 ml CH2CI2 and:@itrhofiFs Asehscaniaber RicraBih faripcrhuiFesetonihie saiegeat fsamty ©

temperature for %%' %Qéja&oéﬂé afdoluens,wereipddad: he seactionsmintinewes. evapatatedndrd
redissolved in 2 ml of methanol. The pH of the mixture was ingreased with 5M Q%Qﬁlg@% 10 drops
S

from a Pasteur pipaaerss d1oARITHHITE prafh AR W PLESTSIBES PEsidh sirpose 5% MeoH
in CH2C12) leadipgda the fecwmingsicho abtaisdiscor s hatiding: HEtisaltsSoftthéecommpounds, the

preparative TLC silica gel washing, solutions were acidified,with 1 ml of- 26 - HG1 (1M in Et2Q) prior
to evaporation. T?%%B?Fe%”ﬁ‘cﬂ?cﬁ £R g%{ﬁg\%\yereo %eb%glkg%%l?n@é%%% %%Qhaﬁ\?lt?gﬁa% purification step on a

preparative HPLE(d&A buffer) was required. [00100]Example 6:
245-(3-Methyl-11-1-indazol-5:y1)-H,3.41 thiadiazol-2-ylaminaly - .. ... o Formula I
1-(tetrahydro-py%g?1;é =ylmethy -eﬁﬁ%?ﬁn%%%ﬁfﬂﬁéﬁéﬁgﬁgggggﬁﬂdgS(?A(I)Dﬁ-EFS) m/z (%): 373
(100%, IVI++1), @7dtaB86 o2 n8esichowy: Rhevpgpursaiwsepphicsalt s00 it FEVARAE 7:
(S)-11-Senzy1-245-(3-methyiIH-Rdazal:5:3Lbr ol iadiszairandaemingrethydaneeiivylcamitionium
trifluoro-acetate %L? . MS (API-ES) m/z (%): 379 (100%, M+1), 38%&25%, M4+%§, 4% (1%‘1)/ Mtl-ZB),
779(25% 2M-++23)] (001 B b ABE S AR AT PSS SRA AYIAT PIRGALSL B B S AR AT A S5 2-
ylcarbamoy11-2;phenyletanammapivmsbdorite @eMEAARRSadz (36)1B65r¢10696y,MLl-dl5o
366(25%, 1\4'42), 387(33%, IM23), 751.(85%, 2M4+23),.100103]Ex 9 (2- {no-1,2,3
,4-tetrahydro-na}ﬁ?ﬁhaﬁ?%rﬁéﬁgff?ﬁ%iﬁ%%{éqﬂ(?%% eﬁ%%ﬁi?naffgkg%ix%%%A thl%gi%c%&%?amine
(9). MS (API-ES)anz(94)p A1 080k blk-gin@ TS wisMin De e 88 1v(FBosted iy thage skilled in the
1001041Example 10:,(2-Methyl m'no-ig t 43Hnsth sIRGkaZOministered
5-y1)41,3,4||hia&f£¥dﬂb%y ‘éﬁﬁeeﬁ%??lm%q&%%%%‘% 501/%&%91 (1(%5’/%%1),‘413 (10%, M+1-23),
803 (75%, 2W-+23)el06 LosiEkampiiircomyasnBinhehsad) ndriae ekl 9 £A AR AHDE P3UGR: - (2-
methy"l'2’3A;g.ﬂfaf‘é})é?g'éﬁgaaée%ﬁlv&ykmthw)f ing £:b) MS{ABLES) 100a{ I 5 3% 40096, IVE
+1), 413 (7%, M+£23), 803 (15%; 2M*1-23). [00106]Example 12: - o
N245-(3-Methyl<iuinbitor & S15/km TsTe RrARTabY|ebAy | fo about 5 mefkg. For treatment ot humans

having a cancer, about 0.1 mg to about 15 g per day is administered m about one to four
divisions a day, preferably 10 mg to 12 g per day, more preferably from 40 mg to 500 mg
per day. In one embodiment the compounds of the invention are administered from 40 mg
to 500 mg per day in about one to four divisions a day. Additionally, the recommended
daily dose ran can be administered in cycles as single agents or in combination with other
ﬂmra?eutic agents. In one embodiment, the daily dose is administered in a single dose or in

equally divided doses. In arelated embodiment, the recommended daily dose can be



(1,2,3,4-tetrahydro-naphthalen-2-y1)-ethane-1,2-diamine (12). MS (API-ES) m/z (%): 405 (100%,
M-H-1), 427(30%, M*(-23), 831 (95%, 2W+23). [00107]Example 13:

(2-Amino-indan?2ARE{§1 5-(3-methyl-IH-indazol-5-y1)- ,3,41thiadiazol-2AARAIRINE (L3)74VS
(API-ES) m/z (%) 4ERmBEssc RsATIequs ¢ 8%, Rk mes)peresks (B0, D6 P53 b0 iO8 EREMSTe 14:
(2-Amino-1.2,3,4-teiehlydice naphthatersd-ylmethy1)45-(3-
methyl-IH-indazol-5-y1)11,3,4]thiadiazol-2-y1Famine (14). MS (API-ES) m/z (%): 391,(100%, M++1),
413 ({O%, M++2§§?“§é% (20%]3%}1%‘395’?%3??6&8 iélr‘éﬁfg’%zaﬁ Sl S prdviol SR
(S)-3-(3-Fluoro-pliemihuidb oBim ety td vindazibl Bajit)x | B, 4 ttadiazobiyidepibp anesio@diamine
(15). MS (API-ES) m/z (%) 00%; MA4+1). 405 (8%, M++23), 787.(55%, 2M++23). - 27 -
001201 Exampie L A i R R Mt JRC il
[1,3,41thiadiazot-B4A7-propant- tr2thiamire dusynivis (uRIrESYmp 2 19 nvati¢1009sdminiskrad3 (8%,
M++23), 823 (65%. ‘E"o?iﬁk &@%ﬁc&e@@%%aﬁaiﬁm as, for example, an accessible sksmor
(S)-N145-(3-Methy1-1H-indazol-5-}4)-[1.3,4]thiadiazol-2-y11- 3-PYridin-2-yl-propane-E2-diamine (17).
MS (API-ES) m/zeE81assel t009%: M1), 388 (35%, M++23), 753 (40%, 2M'+23). [001121Example 18:
(S)-3-(3,4-Dichlongmfzeny!)-N- 1o A2methvbldinieiegeltnyldunds of the invention are administered via
1-1,3,41thiadiazol-2-y11-propane-1,2-diamine (18). MS (API-ES) m/z (%); 433 (100%, M++1), 435
(65%. NI-1-3), 88T THSOB ST IS T (IS, TT6i6h PTEGIBRPRD; Pirenteral (noluding
(S)-1-(11-1-Indols2donetbyity; Irdtatdpaetiy bdlliriRdazo) ine)arterial, or intravenous}, transdermal, or
11,3,41thiadiazol-2-ylaminoi-propyl-ammonium_trilluoro-acetate (19). MS (API-ES) m/z.(/0): 418 (100%,
I 41, 440 (300 RIS B o B (DO o Rpl Jopends of e hyfion e
(2-Hydroxy-3-phedytipropyt ) 4B-{Brmethfidlidisinslddwlegdayhuccal, rectal, nasal, or vaginal), parenteral

(including subcutaneous, inframuscular, bolus injection, intra-arterial, or intravenous),

transdermal, or topical administration. In a further specific embodiment, the compounds of
the invention are administered via oral administration. In an alternative specific
embodiment, the compounds of the invention are not administered via oral administration.
[0069] Different therapeutically effective amounts may be applicable for different
conditions, as will be readily known by those of ordinary skill in the art. Similarly, amounts
sufficient to freat or prevent such conditions, but insufficient to cause, or sufficient to
reduce, adverse effects associated with conventional therapies are also encompassed by the
above described dosage amounts and dose frequency schedules.
4.2.2 Combination Therapy

[6070] Specific methods of the invention further comprise the administration of an
additional therapeutic agent (i.e., a therapeutic agent other than a compound of the
invention). In certain embodiments of the present invention, the compounds of the

~ invention can be used in combination with at least one other therapeutic égent. Therapeutic
agents include, but are not lumited fo antibiotics, anti-emetic agents, antidepressants, and
antifimgal agents, anti-inflammatory agents, antiviral agents, other anticancer agents,
immunomodulatory agents, alpha-interferons, S-interferons, aﬂcylatiﬁg agents, hormones or
cytokines. In a preferred embodiment the invention encompasses the administration of an
additional therapeutic agent that demonstrates anti-cancer activity.
{0671} The compounds of the invention and the other therapeutics agent can act
additively or, preferably, S}mergisticaﬁy, In a preferred embodiment, a composition

comprising a compound of the invention is administered concurrently with the

16



11,3,41thiadiazol-2-ylkammonium trifluoro-acetate (20). MS (API-ES) m/z (%): 366 (100%, M++1), 388
(20%, Mtr23). [0Q1151Example 21: (2-Hydroxy-3-phenoxy-propy1)-15-(3-methyl-Il-1-indazol-5-
yl)-EI,3,41thia%’igzzg?-_ﬁé{lﬁﬁ?gmmonium trifluoro-aeetate (]121121 MS._(API-ES m}’zcg’/y)szﬁ%’éﬂﬁﬁ'é%, M++1),
404(18%, IVE*W%EEW@%H}@ ﬁ@rz@?g,tg?sag_eiﬁ, W, can be part of the samé composition or in
[5-(3-Methyl-1H;imgezal 2omb)biiBaAlibiadiazabdpyiamine pogtoylhd2- pheryinpeapyhatanoestum
chloride (22). MS AP_I-ES% m/z (/0): 379 %OO%, M++1), 401 400/& M++2t3)’ 77%(380%11@{\'“23)'
[00117]ExamplE4EIeBY 2 F57 o 1A% RSB PR 5 AT TR A gig.Or subsequent to
ylamino]-1-(4-triftugresmetioyl sl enagidretaydpaminaminimIchl arigkea(2 3ynii Sl ARk ES) omizofdh) .o 3132
(100%, M++1), 455 (20%, 1\e+23), 8 55%, 2M:| £23). 1001181Example 24: .

(S)-2- (2-Bromo%“%%?f)ﬁ%%ﬁgﬁé ﬁg?_ _alt‘rllé § Zv\él?%}_lﬁ _oji prevxou.s%f uneergone or 18 not currently
11,3,41thiadiazetdgeimiriolanethiHsthmbimiioripentitifigorb-acetate (24). MS (API-ES) m/z CM: 443
(95%, M'+1), 4 0%, M++3 ﬁ{“tﬂlaen%éh ds of the i i ! ise th '
(S)-2-(4-Ethyl- égn_ )-1-{[5- 3-%%%%%}4%1dhzol-5-yf)- ot femvention compree e
11,3,41thiadiazesteinikiraies] oh easyr st Eammiml e fiusiooa detataeongibep) amSydieneh): 303
(100%, M++1), 415(35%, Me-23), 807(45%, 2M4-+23). 1001201Example 26:
(S)-1-(3,5-Difluoro-benzy1)-245-(3-meth 1-11-1-indazo|-51§%)-

[1,3,4]thiadiazo¢ué-y|a#%§ %WWQ&W. SINB LS ARG (100%, M. +1),
423 (15%, MH+88)3 823 (75%hatMdccidid)l A Z00S{044BERRE WS 30050 3 complitdig u

ty9Tnplel711:():0 -(2-M ethoxy- 1)-245-(3-m ethyl- 1H-indazol-5-y1)- ,

o 3 Aotk T RORBR S RO o T A AT B T e oD%, 1ie-1),
417(25%, M++23 a8l 50 %ter2Vibod3)y theedR 2tExtanple@@assed by the invention. Individual
(S)-l—f[5-(3-Me%1 I-1H-indazol-5-y1)41.3.4]thiadi - ) 1 (includi snoual
ylaminokmethy Oga%ﬁl_%flﬁ r%]?(ilﬁ}h%&y‘%eg i%%%f}%&%ﬁ%ﬁ?nfgﬁ um'trit u%c;cs)%a Hel’?altle 1?583@!\%%‘:’0?,§PIES) rniz
(%): 443 (100%buMakIyc485rEBhm+8id). [BOTPSHE iaphplenggub cutancous, intramuscular, bolus
(5)-1-(3,4-Dimethoxyshengyl-era; G- MeHsdd! 18aadhai. or topical administration.
y1)41,3,4]thiadiazol-2-ylaminokethyl-ammonium chloride (29). MS (API-ES) in/z (%): 425 (100%,
M4+1), 849 (1@@%@?’%%%%#%2@3 dosage forms of the inv-ention typically also comprise one

or more pharmaceutically acceptable excipients. Sterile dosage forms are also

C

contemplated.
[0074] In an alternative embodiment, pharmaceuti cal composition encompassed by

this embodiment includes a Formula I compound of the izvention, or a pharmaceutically
acceptable salt, hydrate or stereoisomer thereof, and at least one additional therapeutic

agent. Examples of additional therapeutic agents include, but are not limited to, those listed

above in Section 4.2.2.

[0075] The composition, shape, and type of dosage forms of the invention will
typically varymﬁgpéndmg on their use. For example, a dosage form used in the acute
treatment of a disease or a related disease may contain larger amounts of one or more of the
active ingredients it comprises than a dosage forrn used i the chropic freatment of the same
disease. Similarly, a parenteral dosage form may contain smaller amounts of one or more of -
the active ingredients it comprises than an oral dosage forzn used to treat the same disease or
disorder. These and other ways in which specific dosage forms encompassed by this
invention will vary from one another will be readily appar-ent to those skilled in the art. See,
e.g., Remingion’s Pharmaceutical Sciences, 20th ed., Mack Publishing, Easton PA 2000.
Examples 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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[00124]Example 30: (S)-2-[5-(3-Methyl-1H-indazol-5-y1)41,3,41thiadiazol-2-
ylamino]-1-phenyl-ethyl-ammonium chloride (30). MS (API-ES) m/z (%): 351(100%, M4+1), 373 (5%,

M-++23), 723 (ZaMe N4 Ia@é@%@%ﬁ Sades; owders: dressmgs creams; plasters; solutions;
(S)-3-(4-Methoxy-phenyl)-N-[5-(3-methyl-1 |ndaz -5-y1) 654 3 4]th|ad|azol -2- -ylkpropane-1,2-diamine

(31). FIRMS [EShecaraseby @mwzsﬂegtsqwmﬁﬂa%s@k 2 BBQ‘P(I)@Jﬁ@sﬁ%@ﬁﬁiim[‘@b]ﬁz@]ﬂéhple

32: (S)-N45- (§rMﬁﬁ&)&a%ﬁﬂ%ﬁ%‘r@%&%&éﬂbﬁ@l@éﬁla%ﬁ@ﬂe%m%ﬁ@@f’é% WANS L AriaIURRRR)-
FIRMS (EST): calcd for C20H23N6S [M++H], 379 17041 found: 379 94. [00127]Example 33: (S)-

[5-(3-Methyl-1Huiddaspisigey4 2 Bindiaigs ripslspyg|or a water-in-oil liquid emulsions), solutions,

(2,3,4,9-tetralydigr Lk 13 car BQQA%@%&%% yhramine §§§2bfé%\4§a§€§&a§%ﬁﬂ%éa&ﬁ%%ws
[M++11], 416.16519, found 416.16537. [00128]Example 34:

(S)-3-(2- Fluotﬁlfﬂ*i’érﬁf@-ﬁ\ﬂ[%e(gﬂ%iétﬁy&lﬁmﬁ Hst- gtyaz)oqnhalmﬂ%@h&%ﬂwﬂl}cﬁ@mﬁ@@@imm|ne

(34). HRMS( %‘)&%@@H&é%%%‘é‘@&t%@éﬁ#'ﬁ&éﬁééﬂﬁlﬂﬁﬁeﬁ&&% 9 attdni[00129]Example
35: (5)-3-(2-Chloro-phenyl)- I\F[@B methyl1-1H-indazo1-5-y1)-

[1,3,4]thiadiaZ¥iZ8Ikpropdrikelis aiaatineg e3s)RMEIESceidasarCizod sres fmre of

399.11532; found.399.ddiond-iI00U30IEXamRI&364iffer depending on factors such as, but not limited
(S)-N45-(3- Met‘z_g2 1H-indazol-5- y1)4i 3,4]thiadiazol-2-y1]-3- o- to%? propane-1,2-diaraine (36). FIRMS
0l

(ESI): calcd fist C2OPIESRBE PWAH11 10 Bradmogserst iinsronty0 I oo TjERadpragr7iorms of

(5)-N45-(3-Mgthyl:Lerindagel: %é@ﬁ&%&ﬂﬂ%@%ﬁé&ﬁ% ¥Eli% invention, or a pharmaceutically
(3-trifluoromethyl- pheng@f propane-1,2-diamine (37). HRMS (EST): calcd for C20F120F3N6S
hdd

[1vC4-H], 438°Faniehler 1f4gbg_ermgxzq§ ﬁ;,ﬁq;é ggnprise 0.1 mg to 1500 mg per unit to

(Th-342-Chl g)%g%%%ﬁ%ﬁ@@tbyligIjg@qi@zzglg%-&]@a}ll ,3,4]thiadiazol-2-yll-propane-1,2-diamine
(38). HRMSE5 calcd for Ci9H2001\16S [M*+1-1], 399.11532; found 399.11575. 1001331Example

39: (S)-3-(4- phenyl Rﬁ@@ﬁ%@ﬂﬁ@q}}qﬁgﬁgﬂwmnem ‘and important features of the

11.3,41thiadi Fé%én%bf&énﬁf)%&m@eJo?qﬁiﬁﬁﬂ&ﬁ&éﬁ%hﬁ'ﬁ%ﬂ%@é&)ﬁﬁ%ﬂa@&@%%@@}J@&Mneﬂ 11,
383.14487; found 383.14465. 1001341Example 40:

(S)-N-1543- M‘é"th&/@*l“ﬂe%Q%F@fgﬁi%@%dﬂﬁ?ﬁac%ﬁ@wi1@ NGRS ProipRRRd e iamine (40).
FIRMS (ES1)kalcdifar G 182N M44d 4l k6644354 found 366.14995.

5. WORKING EXAMPLES

The compounds of Formula [ were prepared according to the following synthetic
schemes and individual examples detailed therein. The compounds were named using
Chemdraw Ultra, v.8.07. These schemes and examples are provided for the purpose of
illustration only and are not intended as limiting the scope of the invention.
[0678] 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
involving air- or moisture-sensitive compounds were performed under a nitrogen
atmosphere. FI&Sh chromatography was performed using Aldrich Chemical Company silica
gel (200-400 mesh, 60A) or Biotage pre-packed column. Thin-layer chromatography (TLC)
was performed with Analtech gel TLC plates (250 my.). Preparative TLC was performed
with Analtech silica gel plates (1000-2000.mu.). Preparative HPLC was conducted on a
Beckman or Waters HPL.C system with 0.1% TFA/H,O and 0.1% TFA/CH3CN as mobile
phase. The flow rate was at 20 mL/min. and gradient method was used. 'H NMR spectra
were determined with super conducting F'T NMR spectrometers operating at 400 MHz or a
Varian 300 MHz instrument. Chemical shifts are expressed in ppm downfield from internal

standard tetramethylsilane. All compounds showed NMR spectra consistent with their
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[001351Example 41: (5)-N-15(3-Methy1-1H-indazol-5-y1)-11,3,41thiadiazol-2-y11-
3,3-diphenyl-p{1§§ n%-%z-diamine (41). HRIVIS (ES1): calcd for C25H25NI6S PM' +1lk 441.18559;
found 441.186 ?8 jalséggxamgl%ég: S)-3-(4- yloro-pher%é%élal-lmg%ﬂﬁ%&g??%ﬁ -y1)-
11,3,41thiadiaz SN THPHPER: 199581 dﬁ?ﬁ%@é RS EEI TS ¢ \4+Hil,
399.11532; foundsa9echb§ay RAKIF|Example ¢BS{G)eNriB43xdetivg)-br an HP 1100 MSD LC-MS

i i R PP £ N8 0, U Tt 04
(S)-N-15(3:Meﬁw@&ﬁﬂ%@tﬁ@@l%@@@:@%@,ﬂﬁﬁﬁ@df&ﬂb@ymiihﬁ@éﬁW-—yl-propane-EZ-diarnine (44).
FTMS Theoret'}gﬂ%"*‘) 373 104 S0 R4 0 [QQASAMBRPIEAR (Retic acid), Acs0

)-N-1543-Methyl-111-indazol-5-y1)-[1,3 4]thiadiazol-2-y11-3- o
(2-trifluoromethipicpire Ay ydsidpaniil: Labiiame UBN Rrns ahasrbutarpiriekl)u 83 2a 688 86tnd

433.14131. [0044 . Bl 2omethyds bt ) 3 0 lign;
2-y1)inethyl4-1%?2%1?2%%6{?%%3%%%%% Theérbe%%cgkﬁ( +|%§3)9 fﬁ&@%&%{é 9?]%7039.

1001411Exam{eane 1S Bl Nfeths Ryrhese b3 hediR i hdR 96 (8% 1)-
[1,3,4]thiadiazqhgyy(lﬁy@éﬂi@%@g;B@cg(ﬂﬁmﬁlﬁaﬁlﬁ?ﬂﬁﬁ'&y@?hepW@&H&&Qﬁﬁh@ﬁiﬁﬁﬂ@%ﬁdc
395.16545. 1001421Fxa 48: 5-(3:methyl-. 1H-indazol-5-y1)-N-4(2S,4S)-4-phe rolidin- 2-y1
i1 3.4 A AR s et R 1 ST AL R e SO T O R Aot 7000,
[001h41?]Exan;pK@lfiﬁidﬂﬁﬁﬁb@éanﬁﬁé}ﬁﬁ%@}dmmbHﬁnﬂM&%@ém&@;lﬁmzCig s
methyl-IH-indazgl-5-y1)-1,3.4-thiadiazol-2-ami 49). FTMS i -H).391.16994, foun
o1 17051 WO OB E b a5 e o B 0Bl LIttt

1.111Pxiiip5,0: 3R hipide) Shhelriyorafring 426 Balop ti8xdmhiddidzob foosium carbonate), DIEA
ylamino)-L phepyandearyiaiin 2 2.2 ol aeRiao 60l MSARKE Shifziitk: 379.2 (100%

M++1), 380.1 (25%, M++2), 381.3 ++3). [00145]Example 51:

N4S)-2-arnino-3igibatregpnBip Eisayl szestisrehoyyiain. iRBiy slissgaypaye thotsmama dpplamine

(51). LCMS (M¢1H) 498 2nsaieotphitetbiotmdy 6081 4094 &dimethylamino)pyridine), DMAC
(N, N-dimethylacetamide), DMF (dimethylformamide), DMSO (dimethylsulfoxide), DTT
{dithiothreitol), EDC or EDAC, 1-(3-dimethylaminopropyl}-3 (ethylcarbodiimide
hydrochloride), EGTA. (ethylene glycol-bis{G-aminoethyl ether)), N,N,N',N' (tetraacetic
acid), EtOAc (ethyl acetate), EtOH (ethanol), Et,O {diethyl ether), Fe (iron), g (gram), h
(hour), HATU (O-(7-azabenzotriazol-1-yD-N,N,N',N' (tetramethyluronium})
hexaflnorophosphate), H, (hydrogen), HoO (water), HC (hydrochloric acid), H;SO0.
{(sulfuric acid), HoNNH,; (hydrazine), HC(OFEt); (friethylorthoformate), HCHO or HoCO |
(formaldehyde), HCOOH (formic acid), HCO;Na (sodinm formate), HOAc, AcOH {acetic

acid), HOAt (1-hydroxy-7-azabenzotriazole), HOBt (hydroxybenzotriazole), ipOH, i-PrOH
{isopropanocl), K,CO; (potassium carbonate), KHMDS (potassium hexamethylsilazane),
KNO; (potassium nifrate}, KOAc (potassium acet;ate), KOH (potassium hydroxide), LAH or
LiAIH, (lithivm aluminum hydride), LDA (lithinm diisopropylamide), LiCl (lithium
chloride), LIHMDS (lithium hexamethyldisilazide), LiOH (lithium hydroxide), LIN(TMS),
(lithinm bis(trimethylsilylamide), MeOH (methanol), MgCl, (magnesium chloride),
NgSO, (magnesium sulfate), mg (milligram), min (minute), mL (milliliter), NnCl,
(ma;ngzmesé chloride), NBS (N-bromosuccinimide), NMO (4-methylmorpholine), N-oxide,
NMP (N-methylpyrrohdone), NapSQy (sodium sulfate), Nap 5,05 (sodium metabisulfite),
NaHCQO; (sodium bicarbonate), Na;COs (sodium carbonate), NaCl (sodium chloride), NaH
(sodium hydride), Nal (sodium iodide), NaOH (sodium hydroxide), NaOMe (sodium
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[00146]Example 52: N-((S)-2-amino-3-(1H-imidazol-5-y1)propyl)-5-(3-methyl-IH-
indazol-5-y1)-1,3,4-thiadiazol-2-amine (52). MS (API-ES) m/z (%): 355 (100%, M++H). [00147]

Example 53: r{}le&@)n ey, *Q@} %QQW&P@M‘!&EQ ?/]Q"a%ﬁB@ gQé(Ji’ Hri]-c%anobomhydu

indazol-5-y1)-1,3,4-thiadiazol-2-amine (53). MS (API-ES) Inn To 444(100%, M++H) [08)’148]
Example 54:NaBH,4 (sochum borohydride), NaNO; (sodium nmate) NaBH(OAc); (sodium

NAS) 2 aming (A BDOREBRE IS S e IRl vl 2 ttiaglasehaine (54)

MS (API-ES) m 00%, M++H WO 20061044860P /U S2005/037374 Ex. No. Structure
Name MoIec%ab@ﬁu?ﬁ@heﬁ?@hsﬂal(ﬂ%lﬂdl)um@éw@@ ONMFPhrETRISsEEIRH).dHB (AN Rl UmPI$ N

§3<1(F;>6 g 20 GterRutynhenyDRIoRybr ArkhH-indegk Eibiy iR dhiAdipgelanaming §ifhi22N6S

chloride), Pd(PPh;) (palladium tetrakis triphenylphosphine), Pd(OH); (palladium
hydroxide), Pd(OAc), (palladium acetate), PMB (para methoxybenzy!), POCl; (phosphorus
oxychloride), PPh; (triphenylphosphine), PtO; (platinum oxide), RT (room temperature),
Si0s (silica), SOCI, (thionyl chloride), TBAI (tetrabutylammonium iodide), TBTU (O-(1H-
Benzatriazol-1-y1)), N,N,N,N (tetramethyluronium) tetrafluoroborate), TEA (triethylamine),
TEHNPh (N-phenyltrifluoromethanesulfonimide), TFA (trifluoroacetic acid), THF
(tetrahvdrofuran), TPAP (tetrapropylammontumperruthenate), Tris-HCI

(Tris(hydroxymethylaminomethane hydrochloride salt), and Zn (zinc).

[0080]
Scheme !
N’N>
_ POCK X
-N ; N —Qca
A\
N Br NH >\N/—\
N~
[G681] S—Isoquinolin—6~ylw[l ,3,4]thiadiazol-2-ylamine (1a): Commeroiaﬂy avaijable

isoquinoline-6-carboxylic acid (15.4 g, 89 mmol) and thiosemicarbazide (12.2 g, 133 mmol)
were mixed in 150 ml phosphorus oxychloride. The mixture was heated at 80 °C for 60
hours. After removing the excess phosphorus oxychloride via rotatory evaporation at a
reduced pressure, the remaining residue was mixed with ice water and the pH increased to
pH 12 with KOH. After filtration and washing with water, a yellow amorphous solid 1a
was obtained as the crude product (17 g, y (yield) = 85%). It was used directly for next
step. A pure sample of the product was obtained by subjecting the crude product to a silica
gel column chromatography with a gradient of 1-3% 2M NH3 methanol solution in
dichloromethane as the eluent. 'H NMR (400 MHz, DMSO0-d6): 8 7.73 (s, 2H), 8.02 (¢, ] =
6 Hz, 1H), 8.27 (m, 2H), 8.38 (s, 1H), 8.66 (d, ] = 6 Hz, 1H), 9.45 (s, 1H). MS (API-ES)
m/z (%) 229 (100%, M™+1).

-0 -



331.17024 56 N-N / NH, ((S)-2-0-3- (3 chlorophenyl)propyl )-5-(3-methyl-1H- indazol-5-y1)-1,3,4-
‘adiazol-2-amine C191-119C1N6 S 399.11532 399.11569 57 N-N ci? SO110 N-((S)-2-amino-3- ((4-
phenyl)pheny)Brop B4 methyl-1H- dazo1-5-y1)-1,3,4- thiadiazol-2-amRSTESEHIAKGET
441.18559 4414@688.58 N 1645-Bromos{i,3 dithiadiazol-2-yl)-isoquinoline (1b): feri-Butyl nitrite (1.95

g, 18.9 mmol} and copper(il) bromide (3.38 g, 15.1 mmol) were heated in 50 ml acetonitnile
to 60 °C in a round bottom flask. 5-Isoguinolin-6-yi-[1,3,4]thiadiazol-2-ylamine (1a) was
finely suspended in 100 ml acetonitrile. The suspexsion was added dropwise into the heated
round bottom flagk and the resulting mixture was heated at 70 °C for 1.5 hours. The
reaction mixture was concentrated to 30 ml at a reduced pressure and mixed with 100 ml
20% HEBr aqueous solution. The resulting mixture was allowed to stand in a freezer (-20

°C) for 12 hours. After filtration, washing the filtrate cake with 10% HBr aqueous solution,
then water, dried via vacuum, a greenish solid (3.7 g, v = 79%) was obtained as the HBr sait
of the desired product. MS (API-ES) m/z (%): 292 (100%, M'+1), 294(100%, M'+3). The
crude product was used directly for the next step.

{0083} Example 1: 6-(5-((8)-3-{4-chlorobenzyl)-piperazin-1-y1)-1,3,4-thiadiazol-2-
yi)-isoquinoline (1). Compound 1h (0.31 g, 0.83 mmol}, S-2-(4-chloro-benzyl}-piperazine
{0.23 g, 1.10 mmol)}, diisopropylethylamine (0.58 ml, 3.33 mmol) and 1.5 ml N-
methylpyrrolidinone were mixed in a 2 m! microwave heating vial. The mixture was heated
under microwave at 180 °C for 40 minutes. The reaction mixture was partitioned bstween
ethylacetate and saturated aqueous sodium bicarbonate. After removing the ethylacstate,
the crude product was subjected to a silica gel column and a HPLC chromatography to yield
a yellow amorphous solid as the pure product (0.16 g, v =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, §
=128 Hz, 1H), 4.01 (d, =104 Hz, 1H}, 7.17 (d, I=8.0Hz, 2H), 7.30(d, J = 8.0 Hz,
2H), 7.67 (4, ] = 6.0 Hz, 1H), 8.01 (d, J = 8.8 Hz, 1H), 8.09(s, 1H), 8.16 (d, T = 8.8 Hz, 1H),
8.55 (d, ] = 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-yi)-1,3,4-
thiadiazol-2-amine (2). The compound was synthesized in a way similar to example 1 and
purified by reverse phase HPLC as a TFA salt: 'H NMR (400 MHz, Methanol-d4): § 3.08
(Iﬁ, 2H), 3.71 (m, 1H), 3.83 (m, 1H), 3.91 (m, 1H), 7.38 (m, SI-I‘)g 8.50-8.60 (m, SH), 9.75
(s, 1H), MS (API-ES) m/z (%): 363 (100%, M*+1); HRMS (ESI): calculated for
C20HI9NSS [M+1]: 362.1439; found: 362.1424.

Scheme 2
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CH,, s 4-((S)-2-amino-3-(5- (3-methy1- 1Hindazo| -5-y1)-1,3,4- thiadiazol-2- ylamtho)propyl)phe ol

C39H20N60 S 381 14921 381.14943 59 gt\*' ™
N-(4-((S)-2-aming- @ﬁg@tésfﬂethyl IH-indazo1-5- yI) -1,3,4- thiadiazol-2- yIamlﬁg)erVéEﬁH&%@

nypmethanesulfona mide C201123N702 S2 458. 458.14300 WO Ex. No. 2006/044
Structure Name Molecular Forn&uta PCT/USZOOS/ 74 Theoretical
1

z " N o
PN o
b ]
JEN] /8H

N
NH
—-—W—FHEN, 2 N >\ O/_\NHD_
Nz
3
[0085] Example 3: (28)-1-(1H-indol-3-y1)-3-(5-(isoquinolin-6-y1)-1,3,4-thiadiazol-

2-yloxy)propan-2-amine (3): (8)-2-(1-Hydroxy-3-(1H-indol-3-yl)prop an-2-yljsoindoline-
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. Afier stirring for ten minutes, compound
1k suspended m 2 ml N-methylpyrrolidinone was added and the reaction mixture was
stirred at 20 °C for an hour. The reaction mixture was partitioned between ethylacetate and
saturated aqueous ammonium chioride. The ethylacetate phase was washed with more
saturated aqueous ammonium chloride and dried over anhydrous sodivm 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-6-y1)-1,3,4-thiadiazol-2-yloxy)propan-2-yl)isoindoline-1,3-dione (3a).
Compound 3a was dissolved in 4 ml ethyl alcohol, 0.5 ml water and 0.5 mi hydrazine
monohydrate in a microwave heating tube. The tube was heated at 100 °C under microwave
for five minutes. After removing all the solvent, the residue was subjected to a C18 reverse
phase HPLC separation to yield (28)-1-(1H-indol-3-y1}-3-(5-(isoquinolin-6-yI)-1,3,4~
thiadiazol-2-yloxy)propan-2-amine (3) (2.4 mg) as a TFA salt. "H NMR (400 MHz,

- Methanol-d;): 6 3.08 (m, 1H), 3.12 (m, 1H), 3.58 (1, 2H), 3.74 (m, l‘H), 7.33(t,J=172 Hz,
1H), 741 (t, J = 7.2 Hz, 1H), 7.69 (4, ] = 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 (APL-ES) m/z (%): 402 (95%, M™+1), 424
(100%, M+Na"); HRMS (ESI): calculated for CZ2H19IN50S [M+1]: 402.1388; found:

402.1394.
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(M+H) sured (M+H) ELMS 60 cH3 N s 543 -methyl-1Hindazo1-5-y1)-N((S)-pyrrolidin-2-

Imethyl)-1,3,4- thiadi -2-amine CI5H18N6S 315.13864 315.13863 61 CH3 10 ---N
yimethyl)-1,3 4""@%%6%%63 PCT/US2005/037374
Scheme 3
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10086] S-bromo-2-fluoro-phenyl-ethanol (4b): Commercially available 4a (150.0 g,

739 mmol) was charged into a 2 liter round bottom flask. The reaction mixture in the flask
was immersed in an ice-water bath. Methylmagnesium bromide (270 ml, 812 mmol) was
added dropwise via an additional funnel. The reaction mixture was continually stirred for
one more hour after the addition. Afiter the reaction was completed, the mixture was slowly
poured into 500 mi ice water plus 250 ml saturated ammonivm chloride. The resulting
aguecus solution was extracted with ether (800 ml x2) in a separation fimnel. The
combinéd ether layer was washed with brine and dried over sodivm sulfate. Removal of the
solvent gave the product (4b) (150 g, vield = 93%). The product was used directly for the
next step without further purification.

[0G87] 1-(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
éf 20 °C. The resulting reaction mixture was filtered through celite and washed with ether
(500 ml x 3). The combined filtrate was concentrated under reduced pressure. The crude
product was eluted through a short silica gel pad (3 inches in length) with10% EtOAc in
hexane. The resulting product (42.0 g, yield=84%) was used for the following step.

{0088} 5-bromo-3-methyl-1H-indazole (4d): Compound (4¢) (66.0 g, 304 mmol)

and 350ml anhydrous hydrazine were charged into a 1 Liter round bottom flask. The
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NH, N-((S)-2-amino-3- ((3- phenyl)pbenyl)prop y1)-5-(3-methy1-1Hindazol-5-y1)-1,3,4-
thiadiazol-2-am'n82%251124N68 441.18559 441.18513 62 IS N_N N CH, CH3 N-RS)-2-amino-3- (4-

isopropylphenyl)pro Bglfij§§§?3;methyl- 1H-indazol-5-y1)- 1,3,4-thiadiazol-2- ARMESSRHZEME6S

407.20124 407.2m§%1%§m9&m§)®€€%%9@“3d at 117 °C for 5 hours. After the reaction mixture
was allowed to cool down to room temperature, the excess hydrazine was evaporated under

reduced pressure to yield a white solid. 400 ml 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 ampount of hydrazine, the white solid was taken up in 600 m! EtOAc and washed with
300 m! water twice and saturated brine solution. The EtOAc layer was then dried over
sodium sulfate. Removal of the solvent gave the desired product as a white amorphous
solid (60.0 g, yield=94%}). The product was used directly for the next step without further
purification.
[089] 3-Methyl-1H-indazole-5-carboxlic acid (4e): A three necked round bottom
flask equipped with an mnternal 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 o 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 monitored to insure that the internal temperature remained
below ~70 °C. The resulting orange solution was stirred for 30 min, at which point CO»
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 (rt), 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 biphasic
sotution was then transferred to an addition funnel, and the organic phase was exiracted
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 complete the precipitation. The resulting solid was filtered, washed
with 1 M HCI, and dried under reduced pressure at 160°C over phosphorus pentoxide,

. affording 3-methyl-1 H-indazole-5-carboxlic acid (4e) (18.1 g, 96 %ﬁeid) as a pink/beige
solid. 'H NMR 400MHz (d* MeOH) 2.61 (3 H, s); 3.33 (2H,s),752(1H,d,J=6.0Hz),
8.05 (1 H,t, T=5.2Hz), 8.50 (1 H, s). -MS (API-ES) mv/z (%): 177 (100%, M+H).

[6091] Two methods are used to prepare 5~(3;Methyi-lﬂ~izldazolv5-yl)-
[1,3,4}thiadiazol-2-ylamine (4f). Method 1 uses a procedure similar to the preparation of
13.1

[0092] ‘Method 2: To 2 round bottom flash eguipped 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 numol) and
24



N-RS)-2-amino-3- (2,4- diC1110TOphelayl)prnp y1)-5-(3-methyl-1H- indazol-5-y1)-1,3,4-
thiadiazol-2-amine C 39H HIC12N 6S 433.07635 433.07657 64 sH, I. N-N 1\ s 0 'NH, N4S)-2-amino-3-
(naphthalen- TS5 37eE1 34 haddrdmnmabiayes- seply-addul arpidiassior- afifendp3the 22N6S

415.16994 412.4,6848 Aa@R3IAL LR for 24 hr. At this point 200 mi of ice water was added to the
solution, and the pH of the resulting mixture was adjusted to 7.0 using solid KOH. A
precipitate was formed in the process. The precipitate was isolated by filtration, washed
sequentially with water and ether, and dried at reduced pressure, affording 5-(3-Methyl-171-
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 (3 H, ), 3.17 (1 H, 5), 7.54 (1H, d, J= 8.0 Hz), 7.83 (1,
t,J = 8.0 Hz), 8.06 (1H, s). MS (API-ES) nv/z (%): 232 (100%, M'+H).

18093] 5~(5-Bromo-[1,3.4]thiadiazol-2-yl)-3-methyl-1H-indazole (4g): A suspension
of 5-(3-Methyl-1H-indazol-5-y1)-[1,3,4]thiadiazol-2-ylamine (4f) (1.10 g, 4.76 mmol) in 20
ml acetonitrile was added into a mixture of tert-butyl nitrite (0.74 g, 7.14 mmol) and
copper(Il) 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 remaining residue was partitioned between ethylacetate and saturated
brine. The ethylacetate solution was washed with brine and dried over sodium sulfate. An
orange solid was oblained after removing the solvent as the crude product (1.10 g). It was
used directly for next step. MS (API-ES) m/z {%): 295 (100%, M +1), 297 (97%, M™+3).
[0094] Example 4: S-N-[5-(3-Methyi-1H-indazol-5-y1)-[1,3,4]thiadiazol-2-y1]-3-
phenyl-propane-1,2-diamine (4): Example 4 was synthesized 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: "H NMR (400 MHz, Methanol-dg): 6 2.60 (s,
3H), 3.06 (m, 2H), 3.64 (m, 1H), 3.74 (m, 111), 3.88 (m, 1H), 7.35 (m, 5H), 7.57 (d, ] = 8.8
Hz, 1H), 7.87 (d, } = 8.8 Hz, 1H), 8.08 (s, TH); MS (API-ES) m/z (%): 365 (100%, M™+1),
751 (60%, 2M+Na"); HRMS (ESI): calculated for C19H2IN6S [M+1]: 365.1543; found:
365.1542.

[B095] Example 5: S-3-(1.H-Indol-3-y1)-N-{5-(3-methyl-1 H-indazol-3-yl)-
I1,3,4]thiadiazol-2-yl]-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-1,2-diamine as the starting
materials, It was purified by a reverse phase HPLC procedure as a TFA salt: "H NMR (400
MHz, Methanol-d4): 6 2.62 (s, 3H), 3.18 (m, 1H), 3.25 (m, 1H), 3.67 (m, 1H), 3.79 (m, 1H),
3.99 (m, 1H), 7.09 (4, J=7.2 Hz, 1H), 7.17 (t, ] = 7.2 Hz, 11}, 7.29 (s, 1H), 7.42(d, ] = 8.4
Hz, 1H), 7.58 (d, ] = 8.8 Hz, 1H), 7.63 (d, J = 7.6 Hz, 1H), 7.89 (dd, J = 8.4, 1.2 Hz, 1H),
8.10 (s, 1H);, MS (API-ES) m/z (%): 404 (100%, M +1), 829 (30%, 2M+Na"); HRMS
(ESI): calculated for C21H22N7S [M+H]: 404.1652; found: 404.1651.



N-((S)-2-amino-3-ptolylpropy1)-543- methyl-114-indazol- 5-y1)-1,3,4- thiadiazol-2-amine C20liz2N6S
379.16994 379.17001 PCUUS2005/037374 Ex. No. Structure Name Molecular Formula Theoretical
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5-(3-methyl-1Hipgdazalhnhinly3,4- thiadiazol-2-amine C231-128NGS 421.21689 421.21648
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[6097] 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 lithium aluminum hydride (LAH) induced amide
reduction: The crude product from the previous step was dissolved in 5 ml of THF and
cooled to 0 °C. 6 ml of LAH was added (1M in THF) and the cooling bath was removed.
Stirring was continued for 2h at room temperature. 50 ml of dry THF was added and the
reaction mixture was poured into a stirring mixture of 10 g Na;SOQy4 10xH,0 in 50 ml of
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 drving of the combined
organic layers over MgSQy, the mixture was evaporated. The crude product was partially
purified on 2 preparative TLCs, leading 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 deprotection: The semi-pure
material from the previous reaction was dissolved in 10 ml CH,Cl; and 3 m} of TFA was
added ai room temp. The reaction was stirred at room temperature for 2 h and 50 ml of
toluene were added. The reaction mixture was evaporated and redissolved in 2 ml of
methanol. The pH of the mixture was increased with SM NaOH,q (3 — 10 drops from a
Pasteur pipette) and loaded onto a preparative TLC plate for purification purposes (10%
MeOH in CH,Cly) leading to the free amines. To obtain the corresponding HCT salts of the

compounds, the preparative TLC silica gel washing solutions were acidified with 1 ml of
-6 -



67 OH, /isla NH N-((S)-2-amino-3- (naphthalen-2- Y1)13T013311)-5-(3- methyl- | H-indazol-
5-y1)-1,3,4- thiadiazol-2-amine C23H22NGS 415.16994 415.170_26 68 CH, N-N \'it'H .
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Example 6: 2-[5-(3-Methyl-1H-indazol-5-yl)-[1,3,4]thiadiazol-2- -ylamino]-

1~(tetrahycir0~pyranw4-yimethyl)—ethyl—ammomum trifluoro-acetate (6). MS (API-ES) m/z
(%o): 373 (100%, M'+1), 374 (25%, M'+2), 395 (10%, M™+23), 767 (33%, 2MT+23).

N--N P
I S—NH
% X S
NT | NH,
N
H

[00101] Example 7: (S)-{1-Benzyl-2-[5-(3-methyl-1H-indazol-5-yl)-

11,3, 4}thiadiazol-2-ylamino]-ethyl} -methyl-ammonium irifluoro-acetate (7). MS (API-ES)
m/z (%): 379 (100%, M+1), 380 (25%, M+2), 401 (10%, M*+23), 779 (25%, 2M"+23).
[00162] Example 8: (R)-1-[5-(3-Methyl-1H-indazol-5-y1)-[1,3,4 Jthiadiazol-2-
ylcarbamoyl]-2-phenyl-ethyl-ammonium chloride (8). M$ (API-ES) m/z (%): 365 (100%,
M™1), 366 (25%, M'+2), 387 (33%, M™+23), 751 (85%, 2MTH23).

[00103] Example 9: (2-Methylamino-1 ,2.3,4-tetrahydro-naphthalen-2-ylmethyl)-[ 5-
(3-methyl-1H-indazol-5-y1)-[1,3.4jthiadiazol-2-yl]-amine (9). MS (APL-ES) m/z (%): 405
(100%, M™+1), 427 (15%, M"+23), 831 (75%, 2M*+23).

[60104} Example 10: (2-Methylamino-indan-2-ylmethyl)-[5-(3-methyl-1 H-indazol-
5-yD)-[1.3,4]thiadiazol-2-yl]-amine (18). MS (API-ES) m/z (%): 391 (100%, M'+1), 413
(10%, M™+23), 803 (75%, 2M"+23).

[00105] Example 11: (S)-[5-(3-Methyl-1H-indazol-5-y1)-[1,3,4thiadiazol-2- yi}-(2-
methyl-1,2,3,4-tetrahydro-isoquinolin-3-ylmethyl)-amine (1 1). MS (API-ES) m/z (%): 391
(100%, M™+1), 413 (7%, M™+23), 803 (15%, 2M+23).

[00106] Example 12: N‘zn[S—(ES—MethyMH-indazoi-d—yl)-{] 3.4 ]thiadiazol-2-y1]-1-
(1,2,3,4-tetrahydro-naphthalen-2-yl)-ethane-1,2-diamine (12). MS (API-ES) m/z (%): 405
(100%, M™+1), 427 (30%, M™+23), 831 (95%, 2M™+23).

[66107] Example 13: (2-Amino-indan-2-yimethy1)-{ 5-(3-methyl-1 H-indazol-5-y1)-
[1,3.4]thiadiazol-2-yl]-amine (13). MS (API-ES) m/z (%): 377 (85%, M'+1), 399 (15%,
M™23), 775.2 (100%, 2M"+23).

[66108] Example 14: (2-Amino-1 .2,3.4-tetrahydro-naphthalen-2-ylmethyl)-[5-(3-
methyl-1H-indazol-5-y1)-[1,3,4]thiadiazol-2-yl]-amine (14). MS (API-ES) m/z (%): 391
(100%, M™+1), 413 (10%, M*+23), 803 (20% 2M™423).

[60109] Example 15: (S)~3-(3—F]uoro»phenyl)—N-»{S—(S-methyi~lH~i11dazol~5—yl)-
[1.3,4 jthiadiazol-2-yl]-propane-1,2-diamine (£5). MS (API-ES) m/z {(%): 383 (100%,

M+1), 405 (8%, M'+23), 787 (55%, 2M™+23).
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in a way similar to that of 41 as shown in Scheme 3 with commercially available
5-bromo2- quorobenzaIdehyde as the starting material in three steps. MS (API-ES) rn/z (%): 218

(100%, M+- F 150]EXx, 8 @ t
Scheme 4 u 6X}ample gé_ﬂ(%ﬁ%é_{ (f Slvcﬁ ?1 3,4- tfg d%zsn jlaggegglsrl]%e%g;si tgr)%h gg%?%%%ﬁ erial.
WO 20061044%@E®Eﬂ3®2%ﬂb@1®m¢kw@a@nnmt%é Néﬁwé%blé%m@zizﬁ%}nf&ﬂa THEYretical (M+H)
Measured \ lil h )-5-

0y AN Famn st chireshenporon

(1H- -indazo1- rnine C ,811,7C1N6S 385.09967 385.09996
G@lil Example 17: (S)-N'-[3-(3-Methyl- 1H-indazol-5-y1)-[ 1,3 4jthiadiazol-2-y1]-

3-pyridin-2-yl-propane-1,2-diamine (17). MS (API-ES) m/z (%): 366 (100%, M T+1), 388
(35%, M+23), 753 (40%, 2M"+23).

[00112] Example 18 (S)-3-(3,4-Dichloro-phenyl}-N-[5-(3-methyl-1H-indazol-3-yl}-
[1,3,4]thiadiazol-2-yl]-propane-1,2-diamine (18). MS (API-ES) m/z (%0): 433 (100%,

M 1), 435 (65%, M+3), 887 (15%, 2M™+23), 889 (20% 2M +25).

160113} Example 19: (S)-1-(1H-Indol-2-ylmethyl}-3-[5-(3-methyl-1 H-indazol-5-yl}-
[1.3.4]thiadiazol-2-ylamino}-propyl-ammonium trifluorc-acetate (19). MS (APL-ES) m/z
(%): 418 (100%, M"+1), 440 (30%, M'+23), 857 (50%, 2M +23).

00114} Example 20: (2-Hydroxy-3-phenyl-propyl)-[5-(3-methyl-1H-indazol-5-y1)-
[1,3,4]thiadiazol-2-ylj-ammonium triflucro-acetate (20). MS (API-ES) m/z (%): 366
(100%, M +1), 388 (20%, M™+23).

[60115] Example 21: (2-Hydroxy-3-phenoxy-propyl)-{5-(3-methyl-1H-indazol-5-
y1)-[1,3.4]thiadiazol-2-yl}-ammonium trifluorc-acetate (21). MS (API-ES) m/z (%): 382
(100%, M™+1), 404 (18%, M™+23).

i00116] Example 22: (18,28)-1-{[5-(3-Methyl-1H-indazol-5-y1)-{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).

166117} Example 23: (S)-2-[5-(3-Methyl-1H-indazol-5-y1)-[1,3,4]thiadiazol-2-
ylamino]-1-(4-triflucromethyl-benzyl}-ethyl-ammonium chioride (23). MS (API-ES) m/z
(%): 433 (100%, M*™+1), 455 (20%, M'+23), 887 (55%, 2M+23).

[00118] Example 24: (8)-2-(2-Bromo-phenyl)-1-{[5-(3~methyl-1H-indazol-3-yl}-
[1,3,4]thiadiazol-2-ylaminoj-methyl } ~ethyl-ammonium trifiuoro-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-methyl-1H-indazol-5-yl}-
[1,3,4]thiadiazol-2-ylamino}-methyl } -ethyl-ammonium trifluoro-acetate (25). M5 (API-
ES) m/z (%): 393 (100%, M'+1), 415 (15%, M™+23), 807 (45%, 2M"+23).

[061240] Example 26: (8)-1-(3,5-Difluoro-benzyl)-2-{ 5-(3-methyl-1H-indazol-5-yi)-
[1,3,4]thiadiazol-2-ylamino}-ethyl-ammonium chloride (26). MS (API-ES) m/z (%): 401
(100%, M*+1), 423 (15%, M'+23), 823 (75%, 2M+23).
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71NN C1911 17F3N6S 419.12603 419.12604 (trifluotomethyl)phenyl)pro
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[1,3,4]thiadiazol-2-ylamino]-ethyl-ammomninm chloride (27). MS (API-ES) m/z (%): 395
(100%, M"+1), 417 (25%, M'+23), 811 (50%, 2M"'+23).
100122} Example 28: (S)-1-{[5-(3-Methyl-1H-indazol-5-y1)-[1,3,4]thiadiazol-2-
vlamino}-methyl}-2-(2-pyrimidin-2-yl-phenyl)-ethyl-ammonium trifluoro-acetate (28). MS
(API-ES) m/z (%): 443 (100%, M+1), 465 (15%, M +23).
[00123] Example 29: (S)m1~(334~Dimethoxy~benzyi}—E»[S—(3~methy1—«1H~indazol~5-
yh)-{1,3,4]thiadiazol-2-ylamino]-ethyl-ammoniam chloride (29). MS (API-ES) m/z (%o):
425 (100%, M'+1), 849 (10%, 2M'+1), 871 (8%, 2M +23).
[00124] Example 30: (8)-2-[5-(3-Methyl-1H-indazol-5-y1}-[1,3,4]thiadiazol-2-
ylamine]-1-phenyl-ethyi-ammoniwm chloride (30). MS (API-ES) m/z (%%): 351 (100%,
M+1), 373 (5%, M™H23), 723 (25%, 2M+23).
[60125]) Example 31: (S)-3-(4-Methoxy-phenyh-N-[ 5-(3-methyl-1.H-indazol-5-y1}-
[1,3,4]thiadiazol-2-yl]-propane-1,2-diamine (31). HRMS (ESI): caled. for CaoHNgOS
[M'+H], 395.16486; found 395.16511.
[60126] Example 32: (S)-N-[5-(3-Methyl-1H-indazol-5-y1)-[1,3,4]thiadiazol-2-y1]-4-
phenyl-butane-1,2-diamine (32). HRMS (ESI): calecd for CooHNeS M +H], 379.17041;
found: 379.16994.
[66127} 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-yimethyl)-amine (33). HRMS (ESI): calcd for
CoHzN7S [MH], 416.16519, found: 416.16537.
[00128] Example 34: (5)-3-(2-Fluoro-phenyl}-V-[5-(3-methyl-1H-indazol-5-yi)-
[1,3,4}thiadiazol-2-yi}-propane-1,2-diamine (34). HRMS(ESI): caled for CioHaoFNgS
[M*+H], 383.14487; found 383.14511.
[60129] Exammple 35: (8)-3-(2-Chloro-phenyl}-V-[ 5-(3-methyl- 1 HZ-indazol-5-yl)-
{1,3,4]ﬂ1iadiazof-2~y1}—pmpane—1,2~diamine {35). HRMS(ESI): caled for CioHpoCINGS
[M+H], 399.11532; found 399.11554.
[00130] Example 36: (S)wN~{5m(3—Methjf1~1H—indazol—5~y1)-[1,3,,4}ﬂ1iadiazol—2—y1]-—3—
o-tolyl-propane-1,2-diamine (36). HRMS (ESI): calcd for CaoHasNgS [M'+H], 379.16994;
found 379.17011. “
[00131] Example 37: (8)-N-[5-(3-Methyl-1 H-indazol-5-y1)-{1,3,41thiadiazol-2-yl}-3-
(3-trifluoromethyl-phenyl)-propane-1,2-diamine (37). HRMS (ESI): caled for CooHzoF3NgS
[M'+H], 433.14168; found 433.14208.
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N 2 -4- C191120N6S 365.14702 365 MS (API ES) N-((S)-2-amin phenylbuty1)-5-(1H-indazol-
5-y1)-1,3,4-thiadiazol-2- amine 74 IP air v. N-((S)-2-amino-3- (haphthalen-2-yl)propy1)-5-

(1H-indazol-pylay1.3.4- thiagiazols-apping S22k Gy-phb6yP-A00s 34 0RACLIMS{AREES) TS
[1,3,4]thiadiazol-2-yl]-propane-1,2-diamine (38). HRMS (ESI): calcd for CroHagCINGS
[M™+H]1, 399.11532; found 399.11575.

[06133] Example 39: (5)-3-(4-Fluoro-phenyl)-N-{5-(3-methyl-1/-indazol-5-yl)-
[1.3,4]thiadiazol-2-y!]-propane-1,2-diamine (39). HRMS (ESI): calced for CroHaoFNeS
[M'+H], 383.14487; found 383.14465.

[00134] Example 46: (S)-N-[5-(3-Methyl-1 H-indazol-5-y1)-[1,3.4]thiadiazol-2-yl]-3~
pyridin&-yl-propane-l,E;diamine (49). HRMS (ESI): caled for C1gHyoN>S [M™+H],
366.14954 found 366.14995.

160135] Example 41: (S)-N-[5-(3-Methyl-1 H-indazol-5-y})-[1,3,4]thiadiazol-2-y1}-
3,3-diphenyl-propane-1,2-diamine (41). HRMS (ESI): caled for CosHasNgS IMHI],
441.18559; found 441.18616.

[06136] Example 42: (S)-3-(4-Chloro-phenyf)-N-[5-(3-methyl-1H-indazol-5-yl)-
[1,3,4]thiadiazol-2-yl}-propane-1,2-diamine (42). HRMS (ESI): caled for CyoHooCINgS
[M™HH], 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 (M-+H) 379.16994, found 379.16979.
[80138] Example 44: (S)-N-[5-(3-Methyi-1H-indazol-5-yD)-[1,3,4]thiadiazol-2-y1]-3-
thiophen-2-yi-propane-1,2-diamine (44). FTMS Theoretical (M-+H) 371.11071, found
371.11044.

(04139} Example 45: (S)-N-[5-(3-Methyl-1H-indazol-5-y1)-[ 1,3 4]thiadiazol-2-yl]-3-

(2-trifluoromethyl-phenyl)-propane-1,2-diamine (45). FTMS Theoretical (M+H)
433.14168, found 433.14131.

[00146] Example 46: 5-(3-methyl-1H-indazol-5-y1}-N-(((28,3R)-3-phenylpyrrolidin-
2-yhmethyl)-1,3,4-thiadiazol-2-amine (46). FTMS Theoretical (M-+H) 391.16994, found
391.17039.

[06141] Example 47: (S)-3-(3-Methoxy-phenyl}-N1-[5-(3-methyl-1H-indazol-5-y1)-
[1,3,4]thiadiazol-2-yl]-propane-1,2-diamine (47). FTMS Theoretical (M-+H) 395.16480,
found 395.16545.

[BO14Z] Example 48: 5-(3-methyl-1H-indazol-5-y1)-N-(((28,48)-4-phenylpyrrolidin-
2-ylmethyl)-1.3,4-thiadiazol-2-amine (48). FTMS Theoretical (M+H) 391.16994, found
391.17009.

[00143] Example 49: N-((S)-2-amino-2~(2,3-dihydro-1H-inden-2-yl)ethyl)-5-(3-

methyl-1H-indazol-3-y1)-1,3.4-thiadiazol-2-amine (49). FTMS Theoretical (M-+H)
391.16994, found 391.17051.



N-N 114 NH Ss\ N-((S)-2-amino-3-(2- chlorophenyl)propy1)-5- (1H-indazol-5- yl) 1,3,4-

thiadiazol-2-amine CIBI-117C1N6S 385.09967 385.09932 76 N s OChia c N 2 -amino-3-(4-

|sopropylphen%?gﬁ@%“%‘w(lH indazol- 5@@&%3 ,4- thiadiazo1-2-amine c2X @@@7’;/ 8559
B

393.18528 Ex MBIISHHI ctirdmmpie’ Bl 1/1-ndazol-S-yT)-1,3.4- ladzazol 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).
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[00145] Example 51: N-((5)-2-amino-3-(4-ethoxyphenylpropyl)-5-(3-methyl-1H-
indazol-5-y1)-1,3,4-thiadiazol-2-amine (51). LCMS (M+H) 409.2 calc. for C21H25N60S
409.18. |
100146] Example 52: N=((8)-2-amino-3-(1 H-imidazol-5-yl)propyl)-5-(3-methyl-15-
indazol-5-y1)-1,3,4-thiadiazol-2-amine (52). MS (API-ES) m/z (%): 355 (100%, M.
[00147] - Example 53: N-((8)-2-amino-3~(3-bromophenylypropyl)-3-(3-methyl-1H-
indazol-5-v1)-1,3,4-thiadiazol-2-amine (53). MS (API-ES) m/z (%}: 444 (100%, M +H).
[00148] Example 54: N-((S)-2-amino-4-(4-methoxyphenylbutyl}-5-(3-methyl-1H-

indazol-5-y1)-1,3 4-thiadiazol-2-amine (54). MS (APL-ES) m/z (%): 409 (100%, M'+H).
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lice'51.eit-C;1 (M+H) Measured (M+H) 77 le-3.2 N-0S)-2-amino-3-(1- benzyl-1H-imidazol-5 -

yl)propy1)-5-( %9?7&918?0 y1)-1,3,4-thiadiazol-2 -amine C22H22NBS 431. ﬂ@@%%zﬂ%oyﬁﬁ 78 CH,
NI-"N NH2 N-((S)-2-amino-3-mtolylpropy1)-5-(I H-indazol5-y1)-1,3,4-thiadiazol-2- amine C19H20N6S

365.15429 365.15435 79 1\/c, 1, N is N-((S)-2-amino-3-p- H-

tolylpropy

1)-5-(1Mdazol5-y1)-1,3,4-thiadiazol-2- amine

Ex. No.

Structure

Name

Molecular

Forrmla

Theoretical

(M+H)

Measured
(M-+H)
FTMS

55

CHg

N NHp

N-{(R)-Z-amino-3-
{4-teri-
butyiphenylpropyl}-
3-(#H-indazol-3-y1}-
1.3, 4-thiadiazol-2-

amine

CESI{ZZNCSS

331.16890

331.17024

56

F-{(S)-2-anino-3-
(3-
chiorophenylpropy)
¥5-(3-methyl-1H-
indazol-5-yl)-1,34-

thiadiazol-2-amine

CroH19CINg
s

399.11532

39%.11569

57

CHy T»\N /\f_‘\\

N-((8)-2-amino-3-
((4-
phenyl)phenyl)prop
yD)-5-(3-methyl-1H-
indazol-5-y1}-1,3,4-

thiadiazol-2-amine

CasHzNeS

44118559

441.18568

58

fl

B
K B ot
o 5
N %
“u Ay

4-((S)-2-amminG-3-(>-

(3-methyl-1H-
indazol-5-y1}-1,3,4-
thiadiazol-2-
ylamino)propyliphe

nol

CaeHpN:0
s

381.14921

381.14943

59

N-(4-((S)-2-aTmino-
3.{5-(3-methyl-1H-
mdazol-5-y1)-1,3,4-
thiadiazol-2-

yiamino)propylphe
nyDmethanesulfona

mde

CroH2aMN7 0y
&,

458.14274

458.14200
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C19H20N6S 365.154.29 365.15458 80 WN N 0 N-((S)-2-amino-3-(3,4- difluorophenyl)propyl)-5-
(1H-indazal-5:y )5 143,64 shiadiazol-2-amine-C181-116F2N68-387-11980-38%, S AaiH2y
N-((S)-24amino-3-(3,4- (1H-inclazol-5-y1)-1 34- dichlorophenylﬂpm@g&:)as- thi&é‘gidggmﬁ?%?r%&a%
,81-116C F2N®S|419.06070 4106058 82 NHZ'4™is410 Formula
N-((S)-24amino-3-(4-tertbuty1phenyl)propy1)-5-(1Hiudazo1-5-yl)-1,3,4- FIMS

(M+H)

60

S ivas
3 | \>—‘N N
g

[
AN
N

5-{3-methyl-1H-
indazol-5-y1)-IN-
((S)-pyrrolidin-2-
yhmethyl}-1.3,4-

thiadiazol-2-amine

CrsHaMeS

315.13864

321513863

61

i
.
. z
N‘z;©/!\ # Q

N-{({S)-2-aminc-3~
(-
phenylyphenyl)prop
yIi-5-{3-methyl-1H-
indazol5-yl)-1,3,4-

thiadiazol-2-armine

CosHpNeS

441.18559

441.18513

62

1t CH:
N 3
j \>““‘\_/—©—<
s / o

X

N-({8)-2-amino-3-
*
isopropylphenyijpro
pyD)-5-(3-methyl-
1H-indazol-5-y1)-
1,3,4-thiadiazol-2-

amine

C?.ZHZGNSS

40720124

407.20095

63

N{(8)-Z-amino-3-
(2.4-
dichlorophenyl)prop
yI)-5-(3-methyl-1H-
indazol-5-yij1,3,4-

thiadiazol-2-amine

CroH15CLN
53

433 07635

433.07657

64

A
AY
N

N-{{(S)-2-amino-3-
{maphthalen-1 -
yhpropyl)-5-(3-
metiryl-1H-indazol-
5y-1,3.4-

thiadiazol-2-amine

CasHzaNgS

415.16594

415.16976

65

N-{({8)-2-amino-3-p-
tolylpropyl)-5-(3-
methyl-1H-indazol-
5-y1)-1,3,4-

thiadiazol-2-amine

CopHyNgS

37916994

379.17001
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thiadiazol -2 -amine C221-126N6S 407.20124 407.20120 OH3 CH3 CH3
N-((S)-2-aming;3 {&mfbiﬂg@lorophenyl)propyl) -5- (111-111(12701-5-y0-1,34thiadigzalsZ-amine

83/10sN

C18H16G12iN68
Ex. No.

Structure

A19.06070419061TTT 84" N- 1rl % 01111

Name

Molecular

Formula

Theoretical
{M-+H)

Measured
{M+H)
FTMS

66

N-{(8}-Z-amino-3-
{(d-tert-
butylphenylpropyi)-
5-(3-roethyl-1H-
indazol-5-yt)-1,3,4-

thiadiazoi-2-amine

CZBHZBNGS

421.21689

421.21648

67

N-({8)-2-amino-3-
{naphthalen-2-
yhpropyl)-5-(3-
methyl-1H-indazol-
S.y1)-1,3,4-

thiadiazol-2-amine

CosHaNgS

415.16994

A15.17026

68

N-{({S}-2-amino-3~
{benzo[b]thiophen-
3-ylypropyl)-5-(3-
methyl-1H-indazol-
5-41-1,3,4-

thiadiazol-2-amine

Ca1HapNsS2

421.12636

421.12660

[60149]

Example 69: 5-(1H-indazol-5-y1}-1,3,4-thiadiazol-2-amine 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).

[60150]

material.

34

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

‘Scheme 4 using Example 69 (5—(1H—indazoi—5-y1)-1,3,4~thiadiazol~2—amine) as the starting




N-((S)-2 -anuno-3-(4 - methoxyphenyl)propyl)-5- ( 1H -ind azol -5-y1)-1,3,4- thiadiazol-2-amine

CoH20N60S

%2@&?&%3%?1 14908 2006/044860PCT/US2005/037374 EXPHﬂUS%E@"&%W?]J\Iame

Molecul la—Hheoreticat \PVIT1 Hviea
bromopheryipropyl)-5- (¥kkéndazol-5-1,3
429.04956 86

orm
I LAY A NN

A}\Igm§4 thiadiazo1-2-4

grec-(M+H)-85—N-SiH

L'Mdh‘:ciﬂﬁ) 2re IRl AT

mm{«e C/§1 1] L71i?MNQ§ 479&42&5

Measured

70

NSy 2-amino3-(4-
chlorophenylpropyl)-5-
(1H-indazol-5-yI}1,3,4-

thiadiazol-2-amine

CiatrCINGS

385.09967

385.09996

71

N{({8)-2~amino-3-(4-
{frifluoromethyljphenyl)pro
py1)-5-(1H-indazol-5-vi}-

1,3 4-thiadiazol-Z-amine

CyoH7F NG5

419.12603

419.12604

72

N-{{8)-2-amino-3-
{naphthalen--ylpropyl)-3-
{1H-indazol-5-y1}-1,3,4-

thizdiazol-2-amine

CoobpnNgS

401.15429

401.15351

73

N-{(8)-2-amino-4-
phenylbutyl)-5-(1H-indazol-
5-y13-1,3,4-thiadiazol-2-

amine

C 1sH2oN6S

365.14702

365 MS
(API-ES)

74

N-{(8)-2-amino-3-
(naphthalen-2-ylipropyl}-5-
{(1H-indazol-5-y1)-1,3,4-

thiadiazol-2-amine

CarHiaoNeS

400.14702

401 MS

(APL-ES)

75

N-{(S)-2-amino-3-(2-
chlorophenyiypropyl)-5-
(1H-indazol-5-y1)-1,3,4-

thiadiazol-2-amine

Gy 7CINGS

385.00967

385.09932

i

e
W W
/ ey

76

N-{(8)-2-amino-3-(4-
isopropyiphenypropyl}-5-
(1H-indazol-5-y1}-1,3,4-

thiadiazol-2-amine

CaHaaNgS

39318559

393.18528

e
th



FN-NFFc

pyl)-5-(1H- mdazol 5-

?@.ﬂé/ Ay

850

- 111,,5>--N tki N-((S)-2-amino-3-(3- (trifluoromethyl)phenyl)pro
1.3, 4 thiadiazol-2-amine CI9H/7F3N6S 419.12603 419 12659 87 N-N

%&_&/3

ZsSN112-N-am | - Measured
thladlazﬁbkzgan ine CIFFi&WBS 429.0491,2429.04952 [00151]Exgmple 88: e (V-+E)
5-(6-flyoro-1H-indazol- 5 yl) 1,3,4- thladlatol -2- amlne (88) NN INH2 [00152]This compound was
ad |n a.ma T ||\—|||u
-
B an 1-1H-imidazol-5-
97 | - LFQ benzyl-15-midazo CoHNeS | 43117609 | 431.17653
{ e L) | yhpropyl)-5-(1B-indazol-5-
y1)-1,3,4-thiadiazol-2-amine
- N-((8)-2-aminc-3-m-
N tolylpropyl)-5-(1H-indazol-
78 ’ ‘>~~L/—© olylpropyl)-3-(1H-indazo CioHagNeS | 365.15429 | 365.15435
N s En 5-yI)-1,3 4-thiadiazol-2-
AN 2
" armine
W-((5)-2-ammno-3-p-
ety
1)-5-(1H-indazol-
7g ; f?“’&.,/_@” oy | folylpropyl)-S-(1H-indazo CroHaalNeS | 365.154.29 | 365.15458
N\N V’NHQ 5—}’1}-1 23 ,4-ﬂ1iadiazol—2—
amine
. N-((5)-2-apuno-3-(3,4-
o\ diffuorophenyl 1)-5-
20 'Q)*NL/—C}F worophenylpropyl) CraHgFNGS | 387.11980 | 387.11959
W e (1H-indazol-5-y1)-1,3,4-
¥ thiadiazol-Z2-amine
o | NH((S)-2-amino-3-(3.4-
N i 1)-5-
81 I 5~ o | dicklorophenylipropyl) CieHsCLNGS | 419.06070 | 419.06058
N s (1H-indazol-5-y1)-1,3.4- '
\N NHz
thiadiazol-2-amine
NHz
N.—‘N g e s N 4—1: "
1 \>-—N N-((8S)-2-amino-3-(4-tert
g butylpheny? 1)-5-(1H-
g7 | utylphenylipropyl)-5- CoFlaNeS | 40720124 | 407.20120
hY indazol-3-yI}-1,3,4-
Chy thiadiazol-2-amine
iy Ciy
o N-((5)-2~amino-3-(2,4-
) dichlorophenyl 1)-5-
23 j >~Nq—©-ci chlorophenyljpropyt) CioHClaNeS | 419.06070 | 419.06111
W ® ety (1H-indazol-5-y1)-1,3,4-
" thiadiazol-2-amine
N-{(8)-2~aminc-3-(4-
NN
henyl 1)-5-
84 |y ‘s%”;/—@"\m, methoxyphenylpropyl) CroFloNOS | 38114921 | 381.14908
N\N Tty {IH—mdazol—S-yl}— 1 ,3,4'
thiadiazol-2-armine

36




using 5-bromo-6-fluoro-1H-indazole (88d), which was treated with t-butyl lithium and carbon dioxide to
yield 6-fluoro- %%g%gg(@ carboxyllc aC|d This compound in turn was tregigged Wik 37374

thiosem

5-(6-flu

[00153]

Schem

5-fluoro
anhydrid
removed
(482m
for 12 h,
in watel

N-(4-br

mmol) was suspended in chlorofolin (
acetate

(K@Ac,8.0 g, 81 fm)cm)l) own &0’
were added seq ué@y) The mixtute’was n@m@amz@wm i
washed with soglium bicarbonate (NaZCO sat., 70 mL x3), dried

loaded

1-(5-brg

suspen
reflux u
hydroxi
resultin
calc for
(d, J=8.

|r\ov‘ha

Hde-and-petyphosphoricacig-toform

dazol-5-y ByicBrd- thladlazolrgnggnlne. MS (API-ES
cedures for making the intermediates of Example
2006/044860PCT/IUS2005/037374-1004542.U 1/

TCTINMOAT

D= Ndin
The pro
e5 WO

) rn%r([(&)d 23
88 are shown

4 StAno—matae

Molecular

Theoretical
& (]fglgﬁg M

be ow in Scheme 5.

Measured

++(Q+H)

-2-methylbenzenamine (12.37g, 9 G ARES isolved
e r§/§ added (12 5-mL, I 1) rerecPHBR R AS heate
[ J&! Andithe resulting solid (a%ﬁmmﬁs@dwéd in &

L, 94 mmol) was added dropwise. Thg fark sghition was a

during jwhich time a tan precipitat= formed. [00155]The p

hcetic acid (7(
allowed to stir
recipitate was

Ly Ot POY Illuu.\.-

in toluene (12

B A I

||u|,

0 mL) and
" 4loAsS(

5 crushed a

mL) and then bromine
at room temperature

acetic
DIy enisoyge

nd taken yp

. L50 filtor w&@%lﬂ)@o glve

(50-mb);-filtered;-and-washed-witt
hmo-5-fluoro-2-methylphenyl)acet n% émme 40/ |eI(
ace r| e

directly
mo-6-flyoro-1H-indazolThypethanone (89c) in a 55% yielc

. The acetam

nd icamyFnitate
1, cooled to ra
over sodium ¢
hnto silica gel. Column chromatography (0-20% EtOAc in hexan
1. [00156]The

(11.5 mL, 12

ide (88b) (1
2 mmol), p
(B2 32508,
om tempers
sulfate (NaZ
bs) gave

resulting in

0g, 41

btassium
D21 P
hture and
SO4) and

dazole was

led in"Ip% HO (7@-mL) and meth nsl((Rpz-20mmBYXwas ad

ntil clear (c W\kﬁi‘ h #fhe it wassoelesanehihe.pH i
de @lagH | hich cau e solid to, precipit
) solid was dried in vacum (1‘%@& écég)duct (88d

eslir
C71iSBIEN2 214.96. 11-1 NMR (4 %’iﬂ’ﬁf"? :8.06 (d,

ded. The susy
ncreased b

R
) in 84% vyiel
J=6 8 Hz, 1H), 8.03 (s,

8 Hz, 1H). [00157]Examples.89-93 are prnparnd using-a

addition of s

rocedure-similarto-that

utiofwie fite

. LCMS (MA

yension was heated at

odiuBn .
r g‘aﬁa th

HH) 215.1

ne

o
rmat o

1H), 7.37

Scheme 4 using 88 as the starting material. Example No. Structure Name

[00151]
N-No
soads
G 5 '
N
N F
H
[00152]

IUVVII III

Example 88: 5-(6-fluoro-1H-indazol-5-y1)-1,3 4-thiadiazol-2-amine (88):

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

using 5-bromo-6-fluoro-1H-indazole (88d), which was treated with -butyl lithium and
carbon dioxide to yield 6-fluoro-1H-indazole-5-carboxylic acid. This compound in tumn

was treateded with thiosemicarbazide and polyphosphoric acid to form 5-(6-fluoro-15-
indazol-5-y1)-1,3,4-thiadiazol-2-amine. MS (API-ES) m/z (%): 236 (100%, M+1).

(00153}
below in Scheme 5.

Scheme 5

AcxO Me

L S ——————

F
B8a

AcHN

amyi nitrite,
AcyO, KQAC
18-C-6

Br

Bry, AGOH

e —

AcHN

N

] F
Ac

88c
37

10% HCI, MeOH N//ﬁ
N

H

Me

Br

F
Bsd

The procedures for making the intermediates of Example 88 are shown

Br

F

88b



Molecular Formula Theoretic al (M+H) Measured (M+H) 89 CIN11__ u)---,11, CX:s. ™NHz
N-((S)-2-aming;3-{4ndighlorophenyl)propy1)-5-(6- fluoro-1H-indazol-5- yl%&%&zm%%gl -2-amine

gt U LTI RS e
was dissolved in tolzene (120 mL) and acetxc anhydride was added (iz. 5 ml, 113 mmoi)
The mixture was heated to 100 °C for 1 h. All solvents were removed in vacuo, and the
resulting solid (88a) was dissolved in acetic acid (70 mL} and then bromine (4.82 mL, 94
mmol} was added dropwise. The dark solution was allowed to stir at room temperature
for 12 h, during which time a tan precipitate formed.

180155} The precipitate was crushed and taken up in water (50 mL), filtered, and
washed with water (50 mL) to give N~(4-bromo-5-fluoro-2-methylphenyljacetamide (88b)
in 94% vield. The acetamide (88b) (10g, 41 mmol) was suspended in chloroform (30 ml)
and acetic anhydride (11.5 mL, 122 mmel), potassinm acetate (KOAc, 8.0 g, 81 mmol),
18-Crown-6 (0.54 g, 2 mmol) and i-amy! nitrite (12.3 mL, 92 mmel) were added
sequentially. The mixture was heated at 65 °C for 24 h, cooled to room temperature and
washed with sodium bicarbonate (NapCO; sat., 70 mL x3), dried over sodium sulfate
(N2,SQ4) and loaded directly onto silica gel. Column chromatography (0-20% EtOAc
hexanes) gave 1-(5-bromo-6-fluore-1 H-indazol-1-yl)ethanone (89¢) in 2 55% yield.
[00156] The resulting indazole was suspended in 10% HCI (70 ml.) and methanol
(ca. 20 mL) was added. The suspension was heated at reflux 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 cale for C/HsBrFN, 214.96. 'H NMR (400 MHz) MeOD: 8.06 (d, J=6.8 Hz, 1H),

8.03 (s, 1H), 7.37 (d, 7=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 | Meosured
‘ Structure Name
No. Formula al (M~+H} (2+H)
; EN No((S)-2-amino-3-(2,4-
-
! %ﬂu@' ¢t | dichlorophenyl)propyl
y1)}-5-(6- 437.0512 | 437.0506
89 2 phenylipropyi)-5-( CrsHisCLFNGS
N BH; fluore-1H-indazel-5-y1)-1,3,4- 8 1

thiadiazol-2-amine

N-((S)-2-amino-3-(4-

(EamA F

PN
NT@LB}N N\"‘/a_OjF (trifinoromethyl)phenylipropyl ol FiNeS 437.1166 § 437.1158
L F b )-5-(6-fluoro-1H-indazol-5y1- | 0 8

1,3 4-thiadiazol-2-amine

50

38




C,91-116F4N6S 437.1166 0 437.1158 8 91 I\ les>NH2 \ / N-((S)-2-amino-3-
phenylpropyl)-5-(6-fluoro- 1H|ndazol 5-yl)-1,3,4-thiadiazol- 2-amine CI8F1,71-7N6S 369.1292 2

369.1294 9 T 1192 N=-N1\== 77 ---C- "= 12z N Sroafmb 5 L HZ NF NA(($)-2-amino-37(4-
brorng @ -2-
phenypp Op )-246 f|l)6¥|® 1 phcn¥11 opyﬁ (Jm&%@ﬁg P-amine 3691292 | 369.1294
91 N iy X CigH 7 FNgS
N F indazol-5-y[}-1,3 4-thiadiazol- 2 9
2-amine
NN N-{{8)-2-amino-3-(4-
[ e
A g bromophenyDpropyi)-5-{6- 447.0397 | 447.0390
92 ap ’ } C15H 1oBIFNGS
NT F fluoro-1H-indazoi-5-y1)-1,3 .4~ 3 &
thiadiazol-2-amine
N1 N-(($)-2-amino-3-(4-
{ N\—/—@ - y
S S [ methoxyphenvlpropyl)-5-(6- 399 MS
93 ;fj@\/L Ny yphenypropyl-o- C19H19FN6OS 399
N F fluore-1H-indazol-5-y1)-1,3,4- {API-ES)
thiadiazol-2-amine
[66158] 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-methyl-1H-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 7-
buty! lithium 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.
[06159] Examples 95-100 are prepared using a similar procedure as shown in Scheme
4 using 94 as the starting material.
Example Molecular Theoretical | Measured
Structure Name
No. Formula (M-+H) (M+H)
o N-{(S)-2-amino-3-(2,4-
N . - '
dichlorophenylpropyl)-5-(6~ | CioH ¢CloN
95 o ?‘“ﬁC yhpropy U 433.07635 | 433.07639
Wl 5 methyl-1H-indazol-5-y1}- 5
\N = CHg Nrtz
1,3.4-thiadiazol-2~-amine
N-H{(S)-2-amino-3-(4-
NN (trifluoromethyphenyprop
!
96 Néﬂ\ / yD-5-{6-methyi-1H-indazol- | CyHoFsNgS | 433.14168 | 433.14151
N = T,
" CHs 5-y1)-1,3,4-thiadiazol-2-
amine

-39 .




C181:116BrFN6S 447.0397 3 447.0390 6 93 NN " Nni- ---,--- -sS \ N H2 'kr-Kr' F N-RS)-2-amino-3-(4-
th h 1 6- fluoro-IH-indazo1-5-y1)-1,3. 4 thiadiazol-2-amine CI9H19EN6OS 399
me OXypA Spwr%ﬁ/() ﬁ(u— oA |— £ y ) - {;I QG"‘,{ 7&
399 MS (AR TO0 o6 TEXample- 84 5<(G=methyI-tH-indazot-5oy 13341t 6%%1&21(1 ”M'eas&

This com po d Was preparééimeemanner similar to that:shown in S chgme 3, usin
|’H§|m| ar b tat

ZI

bromo-6+ metﬁyl 1H-indazole as the starting |material, which was prepare "a ma
5-bromot6-fluoro-111-indazole. The starting!material was treated with t- hut\/l lithium and carhan

dioxide tp yield 6-methyl-11- ;L—mdazole Se&ar%(@r% T Awhich was in turn treated with

thiosemicarhazide a phoricacid terfouina){D0tBelEkamples,9 ar '
similar procté)gzhre aﬁmds ng-4as-thaystaping maten%lz% Z?fge?. FREGR %91%%9

thiadiazol-2-amine

g

je3)

N-((8)-2-amino-3-{thicphen-

N-—-N
%NLJ—-(:[ 2-yDpropyl)-5-(6-methyl-
98 fﬁL yhpropyl)-5-( 7 CHENeS, | 37111071 | 371.11037

e, 1H-indazol-5-y1)-1,3,4-

thiadiazol-2-anine

" C | Ne((8)Z-amine-3-
N~

! \>“N\__/"© henvlpropy-5-{6-methyl- |
“ “hat, 1H-indazol-5-yI}-1,3,4~-

thiadiazol-2-amine

NA(8)-2~aminc-3-{4~
pN
[ Dn_ | bromophenylipropy)-5(6- | CiHigBIN
100 e pheaylpropyl)-5-( | 443.06480 | 443.06411
N Ay methyl-1H-indazol-5-y])- s
1,3, 4-4adiazoel-2-amine

[00160] Example 101: N-((S)-2-amino-3-methyl-3-phenylbutyl)-3-(3-methyl-1H-
mdazol-5-y1)-1,3 4-thiadiazol-2-amine (181). This compound was prepared in a manner

similar to that shown in scheme 4. MS (API-ES) m/z (%): 393 (100%, M +H).

N“'N
I S%NHz

[00161] Example 102: 5~(7-methyl-1H-indazol-5-y1)-1,3,4-thiadiazol-2-amine (162).
This compound was prepared in a manner similar to the preparation of example 88 using
commercially available 4-bromo-2,5-dimethylaniline as starting material. Afier an
acylation step, N-(4-bromo-2,6-dimethylphenyljacetamide was treated with isoamyl |
nitrite, and then 10% agqueous HC1 to yield 5-bromo-7-methyl-1H-indazole. 5-bromo-7-
methyl-1H-indazole was treated with t-butyl lithium and carbon dioxide to vield 6-
methyl-1H-indazole-5-carboxylic acid, which is in turn was treated with
thiosemicarbazide and polyphorsphoric acid to form 5-(7-methyi-1H-indazol-5-y1)-1,3,4-
thiadiazol-2-amine. MS (API-ES) m/z (%): 232 (100%, M +1).
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No. Structure Name Molecular Formula Theoretical (M F- H) Measured (44+ H) 95 N /1 \N"-- 71/4'cH,
a0ON112 N-((S%—Z-am ino-3-(2,4- diehlorophenyppropy1)-5-(6- methyl-1H-indazol-5-y1)-
1,3,4-thiadiazol:¥&fdihe ClBrRERIESAE S MR WG 7asPares dryg30rmgpst similar to the procedure

shown in scheme 4 using 102 as the starting material.

[060163] Example 103: N-((8)-2-amino-3-(4-(trifluoromethyl)phenylypropyl)-5-(7-
methyl-1H-indazol-5-y1)-1,3,4-thiadiazol-2-amine (103). FTMS Theoretical (M+H)
433.14168, found 433.14158.

[60164] Example 104: N-((8)-2-amino-3-(4-chlorophenyl)propyl)-5-(7-methyl-1H-
indazol-5-yl)-1,3 4-thiadiazol-2-amine (104). FTMS Theoretical (M+H) 399.11532,
found 399.11591.

[06165] Example 105: N-((S)-2-amino-3-(2,4-dichlorophenyl)propyl)-5-(7-methyl-
[H-indazol-5-y1)-1,3,4-thiadiazol-2-amine (105). FTMS Theoretical (M+H) 433.07635,
found 433.07629.

[66166] Example 106: 5-(7-chloro-1/-indazol-5-yI)-1,3,4-thiadiazol-2-amine: This
compound was prepared similarly as 102 using commerical available 4-bromo-2-chloro-6-
methylbenzenamine as starting material. MS (API-ES) m/z (%): 232 (100%, M™+1).
[60167] Example 107: N-((8)-2-amino-3-(4-chlorophenyl)propyl)-5-(7-chloro~1/{-
mdazol-5-yl)-1,3.4-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.

[60168] Example 108: 5-(1H-pyrazolo[3.4-¢]|pyridin-5-y1)-1,3,4-thiadiazol-2-amine.

This example is made as shown in scheme 6.

Scheme 6
1 BUL ? 1) thiosemicarbazide N-N
,;\/\ﬁ/Bf ytBuli oy NaOAc, EtOHHZ0 I SN,
N sowr T N ] Y S
NMN ) N N 2) A0 N, ){\4&
H H 3)CH3CO3H/CHaCOoH g
4) 10% HCI
108
[00169] 3-bromo-1H-pyrazolo[3.4-cipyridine was prepared in a manner similar to

that shown in Scheme 5 using commercialiy available 6-bromo-4-methylpyridin-3-amine
as the starting material. After an acylation step, N-(6-bromo-4-methylpyridin-3-
yDacetamide was treated with isoamyl nitrite, then 10% aqueous HCl to yield 5-bromo-
1 H-pyrazolo[3,4-c|pyridine.
[60178] t-Bulli (27 mL, 1.7 M in pentane) was added to 100 mL of THEF at -78 °C.
S-bromo-1H-pyrazolo[3.,4-¢|pyridine (3.0 g, 15 mmol) was added dropwise to the solution
in 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. NH4Cl and diluted with EtOAc. The resulting biphasic mixture was partitioned in a
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8 CH3 _\7 /- V27, , NFI2 N-((S)-2-amino-3-(4- (trifluoromethyl)phenyl)prop y1)-5-(6-methyl-1H-indazol-
5-y1)-1,3,4-thiadiazol-2- amine C20F119E3N6S 433.14168 433.14151 WO 2006/0448605 Exampler,

No. Structure Name Molegulal FMua-Eheprstisa Al siMera M IR MR and he
combined organic extracts were washed with brine and dried over MgSOy. Filtration and
concentration under reduced pressure, followed by flash chromatography on silica gel
(100% CH.Cl, to 7.5% MeOH/ CH,Cly), afforded the desired 1H-pyrazolo[3,4-
¢]pyridine-5-carbaldehyde (1.1g, 50% vield) as a white solid. H 'NMR (MeOD, 400
MHz) keto tautomer: 10.17 (s, 1), 9.19 (s, 1H), 8.56 (s, 1H)}, 8.46 (s. 1 H); enol tautomer:
9.00 (s, 1HD), 8.25 (s, 1H), 8.05 (s, 2H), 5.73 (s, 1H). MS (API-ES) m/z (%): 147 (100%,
M*+1).

100171} NaOAc (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 removed and 1H-pyrazolo{3,4-c]pyridine-5-carbaldehyde (1.1 g, 7.5
mmol) was added in one portion. The reaction mixture was returned to reflux and stirred
for 3 h. As the reaction proceeded, a precipitate began to form. The reaction mixture was
then cooled to room temperature and the precipitate was collected by filtration, then
washed with MeOH and Et,O and dried under high vacuum, affording 1.4 g of crude
product that was carried on directly to the next step.

[06172] The product of the previous reaction was taken up in 15 mL of AcyO and
heated to reflux for 30 min. Concentration under reduced pressure afforded a sticky solid.
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 mixture was heated to 65 °C. After 90 min, 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 high vacuum. The
dried precipitate was taken up in 30 mL of 10% HCI and heated to reflux fo dissolve
completely. The reaction mixture was then cooled to room temp and the pH of the
solution was adjusted to 7.0 with 20% ag. NaOH. A white solid formed which was
collected by filtration, washed with Et;0, and dried under high vacuum, affording the
desired 5-(1 H-pyrazolo[3.4-c]pyridin-5-y1)-1,3,4-thiadiazol-2-amine 108 (0.88 g, 72%
yield) as a largely insoluble white solid. MS (API-ES) m/z (%6): 219 (100%, M'+1).
[66173] Examples 109-111 were prepared in a similar manner to that shown in
scheme 4 using 108 as the starting material.

60174} Example 109: N-((S)-2-amino-3-(2,4-dichlorophenyl)propyl}-5-(1 H-
pyrazolo[3,4-c|pyridin-5-y1)-1.3.4-thiadiazol-2-amine. FITMS Theoretical (M-+H)
420.05595, found 420.05603.



I\ CH 'NH, C1-13 N1(8)-2-amino-4- methylpentyl)-5-(6-methyl1H- indazol 5 -y1)-1,3,4-
thiadiazol-2-amine C | 6H22N6S 331.16994 331.16946 98 N i\ s -, NO2

N-((S).-2-aminB 3 {iGHHEh2-v1 1)-5-(6-methyl1H-indazol-5-y1)-1,3 4- tﬁ%ﬁ?&%ﬁ”‘??ﬂﬁ‘
371.11037 CT?l ﬁgﬁﬁ%ﬂ ?-')propy % gﬁ%% %XQ:NHg%aé?bm%/‘)ghEﬂyl)?mpﬂ) SaE

pyrazole{3,4-c]pyridin-5-y1)-1,3,4-thiadiazol-2-amine. MS (API-ES) m/z (%): 430
{100%, M+1), 432(96%, M'+3).

[00176] Example 111: N~((8)-2-amino-3-{(4-(trifluoromethylyphenyl)propyl)}-5-(1H-
pyrazolo]3,4-clpyridin-5-yl)-1,3,4-thiadiazol-2-amine. MS (AP1-ES} m/z (%): 420
(100%, M'+1).

001771 Example 112: N-((8)-2Z-amino-3-(3-(trifluoromethylphenyl)propyl)-5-(3-
methyl-1H-pyrazolo[3,4-b]pyridin-5-yl)-1,3,4-thiadiazcl-2-amine. This compound was

‘{ i‘

prepared according to the procedure shown in scheme 7.

Scheme 7
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80178} 5-Bron'm~2~chloro-N-methoxyaN—methy}Iﬁcotmamide: Commercial
available S-bmmo-z—ch}orohicotinic acid (1a) (15.0 g, 63.44 mmol) was dissolved in 50
mi 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-dimethylhydroxylamine

hydrochioride was added. After one hour, DMF was removed via rotatory evaporation at a

reduced pressure and the resulting residue was diluted with saturated sodium bicarbonate
and extracted by dichloromethane in a separation funnel. The combined organic layer was

washed with brine and dried over sodium sulfate. Removal of the solvent gave the
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N-((S)-2-amino-3- phenylpropy1)-5-(6-methyl1H-inda701-5-y1)-1,3,4- thiadiazol-2-amine
C1911201V6 365 1 429 365 15384 100 rg--N I'\ N*, N 411,N N-RS)-2- arglgp ggfgﬁ}ﬁﬁ <

bromophenyiiopy %gg 33 il Sz dlazel R

N-((é)-Z-amino mmfmﬂénvlbutyl) 5-(3-methyl-1H- indazol-5-y1)-1,3,4-thiadiazol-2-amine

(101). This comp gzss pr}e E‘Qn%a mspﬁmlggtgéﬂﬁéﬁo\@%@g%@agﬁ SMRAAPI-ES) m/z
(%): 393 (100%, S,7--N H2 [001611Example 10
5-(7-methyl-1H- .ﬁagzr@ drdziiosngmins (165, iid BBRepoURRES S Epa ke g

manner similar t%hﬁ&é@ﬁ@ﬁ@?ﬁ&%@fﬁmﬁlﬁq S 4sig-aammercialiy aysilaigncsivm bromide 96.5
4-bromo-2,5-dimeth Ianlllne as start material. After an acylati te

N-(4-bromo-2,6-dﬂ%£ e W%%%QQWW?S‘SEM ﬁi{)ﬁt@nﬁ% tHeH r'?l%ﬁjé}lma‘gqueous
HC1 to yield 5- brﬁﬁﬁtﬂn?am@mﬂo%dmﬂﬁﬁ% BHbremn- J}srﬁethyﬁeimmaﬂgrmms:ﬁmme t-butyl
lithium and carbon dioxide t?i%lejd 6- eth&l 1E| mdazo 5 -car 01X cid WhICh is |n Egbn nwas
treated with thiodSPRICRISAIRIE ST BY ﬁ)%olrig ShETIE Atid t0 foim 5o(7-me yTVﬁP Azol ng 13,4-
thiadiazol-2- amlr@lM&é&Eﬂ-ﬁSﬁma(%m%au@mﬁ%Mo@mmMm 1e3:thghetate,
prepared in a mapner AMISTIQEBERSOM SRRV 0 SEDPIIPAHSING A2 6% Wi, sigdingimaterial

hexane. The resulting product (2.28 g, v=54.3%) was used for the following step.
[00180] 5-Bromo-3-methyl-1H-pyrazolo[3,4-bpyridine: Starting material 1-(5-
bromo-2-chloropyridin-3-ylethanone (5.8 g, 24.7 mmol) and 100 ml anhydrous hydrazine
was charged into 500 ml round bottom flask and the resulting mixture was allowed to stir
at room temperature for overnight. Afier removing the excess hydrazine via rotatory
evaporation under reduced pressure, the remaining residue was diluted with distilied water
and solid was appeared. After filtering the water, the resulting solid was taken up 1n
ethylacetate and saturated aqueous sodium bicarbonate and was extracted by ethylacetate
twice. The combined organic layer was washed with water and brine and dried over
sodium sulfate. The crude product was ehiied through a short silica gel columm (3 inch in
length) with ethylacetate as a white solid (4.0 g, y=77%).

1001811 3-Methyl-1H-pyrazolo[3,4-b]pyridine-5-carbaldehyde: 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 stirring for
5 min, S5-bromo-3-methyl-1H-pyrazolo[3,4-bjpyridine (2.12 g,10 mmol) was added
dropwise via syringe. After 30 min, DMF (3.65g, 50 mmol) in 20 ml THF was added
dropwise and the mixture was stirred for overnight. The reaction was quenched by
saturated aqueous ammonium chloride. After evaporating the excess THE, the reaction
mixture was extracried by ethylacetate twice. The combined organic layer was washed
with brine once and dried over sodium sulfate The crude product was chromatographed
with 50% ethylacetate in hexane to afford the desired product (0.23 g, v=20.5%).

[60187) 1-((3-Methyl-1H-pyrazolo[ 3,4-b]pyridin-5-ylymethylene)thiosemicarbazide:
Sodium acetate (166 mg, 2.02 mmol), thiosemicarbazide (333 mg, 3.66 mmol), 100 ml
ethanol and 2 ml distilled water were charged into a 250 ml round bottom flask. The

resulting suspension was heated to 80 °C until if becomes a clear solution. The reaction
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[00163]Example 103: N-((S)-2-amino-3-(4-(trifluoromethyl)phenyl)propyl)-5-(7-
methyl-IH-indazol-5-y1)-1,3,4-thiadiazol-2-amine (103). FTMS Theoretical (M+H27 433.14168, found
433.14158. [Oéﬁ%ﬁféé ﬁf‘ﬁﬁ;_;q%Nfg(S_)-Z-amino-3-(4-ch|oro henyt?propy_l)%?’?-ﬁ?@?ﬂ it
indazo1-5-y1)-1,3 ah el odaiemds Iméfimw@ﬁiﬁ%@?éﬁ%%ﬁmﬁ%%éwf%ﬁ% 488 11591.
indarol Sy0uL 3 4 Tntame Sarming (08 ETHIS Thearanal M+ 11} 434 07635, 1
-indazol-5-y0-1,3,4-thiadiazol-2-amine . FTMS Theoretical (M+1-1) 433.07635, found
433.07629. [oo166]@%29?5‘%‘%%3’%%»8%?8@3%-rﬁ&ﬁ&%’l?é% 9 (fﬁ?ﬁﬁ%l fi s i pted to
comk?olgnd was prepaeesingilaryasi0Riusing.eenwardcal-availabipcgahremod 2«dtd oves 6-
methylbenzenamine as starting material. MS (API-E (z.(%):,232(1009 +1), [ mple
107: N-((S)-2-amiﬁ’(’iﬁ%&%?#&%tphﬁﬁﬁ%&@i%{?ﬁ%ﬂ%ﬂ%qm%ﬁ?azﬁﬁ@%;@g ,‘Ehh%gd%ggo -ixgmine.
This co:npound wasoprepared it similarddanady for thatshosiepinvdehshieticnsingitdéoas the starting
material. FTMS T jcal (M+H) 41906070, f 419 ! -xample 108:
5-(1H-pyrazo|o[3,giac%%grﬁiin-g/-ky%g'—f%%l@aﬁar%@;ﬁ%?ﬁ%?%%% {[ég(%]giggfeﬁ?éﬁ%de as shown in
scheme 6. Schemgl Brejiyliosamisaisatiders:: 1ThBslzrinaorter=to-(Erzondy?- NIz owEo§ -Ac20N
3)CHICO3HICHIGAA) AWl 0B IARAGSIS-biomocdah razelahdolnricine was prepared in

a manner similar to that shown'in ScCheme 5 using commercially available

6-bromo-4-methylffTah s mineaedhexstdint nfaferiabdier n Sy AT was then cooled

N-(6-bromo-4-methylpytidipeds Mhaneiaride nag eaatedavibsispampybriliter thervi0Hiaquestis HC1
to yield 5-bromolH-pyrazolo[3,4-c]pyridine. [00170]t-Bubdi {67_&3}, 1.7M inEPe %aneziwas added to
100 mL of THE at 17§ ysliow solid wag washed with ether (30 mi}. The product was oblamef

quantitative yield and used for the next step without firther purification.

100184] N-(5-(3-Methyl-1H-pyrazolo[3,4-blpyridin-5-y1)-1,3,4-thiadiazol-2~
ylyacetamide: The starting material 1-acetyl-3-((E)-(3-methyl-1H-pyrazolo{3,4-b]pyridin-
5- yDmethyleneamino)isothiourea (5 g) (80 mg, 0.22 mmol) was taken up in 5 ml acetic

acid and 1.2 ml peracetic acid in a round bottom flask. The mixture was heated to 60 °C.

Afler 15 min, the product was precipitated out. The solid was filtered off and washed
with ether (50 ml). The vield for this reaction was quantitative and the product was used
for the next step without further purification.
{0601 85] 5-(3-Methyl-1H-pyrazolo[3,4-bpyridin-3-yI)-1,3 4-thiadiazol-2-amime: The
starting material N-(5-(3-methyl-1H-pyrazolo[3,4-bJpyridin-5-yl}-1,3,4-thiadiazol-2-y1)
acetamide (60 mg, 0.18 mmol) and 20 ml 10% HCI solution was mixed in a 100 mi round
bottorn 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 aqueous sodium
bicarbonate. The organic layer was washed by brine solution and was dried by sodium
sulfate. The resulting product (50 mg, y = 90%) was used for the next step without further
purification.

| . [00186] Finally, 5-(3-methyl-1H-pyrazolo[3,4-blpyridin-5-y1)-1,3,4-thiadiazol-2-
arnine was transformed to 112 in a manner similar to the procedure shown in scheme 4.

[00187] Example 113: 5-(4-methyl-1H-indazol-5-y1}-1,3,4-thiadiazol-2-amine.



5-bromo-1H-pyrazolo[3,4-c]pyridine (3.0 g, 15 mmol) was added dropwise to the solution in 50 ml of
THE via additign fu&%!i J&e resulting mixture was stirred for 1 h, at which p{)@,%ﬂﬁg%%%'—, 76

mmol) was ad&%%%ropwse. The reaction mixture was ajlo Fipg{aiuesand
stirred 2 h. The reaction was H@é‘ﬁ %%%‘ﬁnﬁ q%gél?J gﬁ%ad’ev% %I&%K%ﬁlggméﬁ%%%d with EtOAc. The
resulting biphasic mixtrenwas galiytionddtils 4-opardtbdinaindpmire 6 SEsiREsBHbI a8k Facted
three tines with Et0AC and %59 ﬁ@g}_@%gogjg@mﬁ%%ﬁ%@tmﬁ@gﬁlElgalggmig{qa@ﬂgq over

MgSO4. Filtration ARd concentration under reduced pressure, followed hy flash chromatography on

silica gel (100% Criits 2hen 7 8soannsory Brize vieid Afspaeer tHadblired desgis Bl Re-+
cipyridine-5-carbaldehyde 116,300 yield) s RihitRsolidhihNMR- (e Bio40R Miviz)keto tautomer:
10.17 (s. 1H), 9.1 9 (s,"114), 8.56 gs, 1H), 8.46 (5, 11-1), enol tautomer: Q%ON}% 14é 8'25-b(a§%é%1)’
8.05 (5, 2H), 5.73 TS Frdmpleesyahexitin 248y 11698, W1 06T/ [OR N R
thiosemicarbazide,(h. 1. 3)yMete kR a0 i Bt @f 4Dl and heated-foytpfl i Waktinwhs-addee until
the mixture became homo%aenﬁﬁx%ysgjhﬁ%e %@9 bﬁq_;qas removed and

1H-pyrazo|op,4-ciﬁ%&ﬁl%[- Rl é?T @ d: 7-5 mimol) was added in one portion. The reaction
mixture was returnegigsyefluxeaachsiiy dd4an 8 hekpthenehction pricekdethcadyrecipitateiagainto
form. The reaction rgixtur was a%%ﬁ[éeg %91 Toom temperature and the precipitate was collected by
filtration, then wasHed Wit E061-1 ARd ELY aivd dried under high vacuum, affording 1.4 g of crude
product that was dafiédlon difeetisie Ihd:nEx{Sxepafout?2irhePrsdorcsniepelivasteaction was
taken up in 15 L of AG2A ANgheated prsfius of SAmin,Gancemion ndesredusgpsesure
afforded a sticky sofid. The sticky solid was taken up in 17 mL of acetic acid. Per-acetic acid (4.2 InL,
25% by wt in acetiverididdd’@dded, and the mixture was heated to 65 C. After 90 min, the reaction
was cooled to room temperature and a precipitate formed. The precipitate was collected by filtration,
washed with 1-120 and Et20, and dried underorﬁ‘igh*‘;(f uum—Hie d precipitate was taken up in 30
mL of 10% HO and heated to reflux to djssolre.eom etéjy. Theseaction mixture was then cooled to
room temp and the pH of the solution Was ddjusted to 7.0 with 20% ag. NaOH. A white solid formed
which was collected by filtration, washe(ﬁwith Et20, and dried under high vacuum, affording the
desired 5-( 1 H-pyjeacio]3,4-@nryrighire-5131 )AL(E% thimtiazbi2-citinep 08/ (0188d)- 72 9ongttid-atla
largely insoluble white splid.. \V : (@_P|=%&a{5_§%}n§1§f%§%hé\gﬁh% [RRLA3syamplesdgs 111 were
prepared in a simifBPHanmer'to haf}gﬁown In scheme 4 using 108 as the starting material.
[00174]Example 198. N4Z8)-2-amino-3-(2,4-dichlorophenyl)propy1)-5-(1H-
pyrazolo[3,4-c]pyridin-5-y1)-1,3,4-thiadiazol-2-amine. FTMS Theoretiea| (M+H) 420.05595, found
420.05603. WO 2006/044860PCT/US 2005/@@?3}\;@\&00»251;6\@\@1
N4(S)-2-amino-3-(4-bromopherwl)propy1)-5:-6Hpyrazelo §,4-cmpin- -y1)-1,3,4-thiadiazol-2-arnine
MS (API-ES) in/z (%): 430 (100%, Ivr+1, 432(96%, M+4-3). [00176]Example 111:
N-((S)-Z-amin0-3-(4-(trifluoromethyl)pherﬁll)pr pyl1)-5-(1H-
pyrazolo[3,4-c]pyridin-5-y1)-1,3,4-thiadiazol-2-amine MS (API-ES) miz (%): 420 (100%, M++1).
[00177]Example 112: N4S)-2-amino-3-(3-(trifluoromethyl)phenyl)propy1)-5-(3-
methyl-1H-pyrazolo[3,4-b]pyridin-5-y1)-1,3,4-thiadiazol-2-arnine. This compound was prepared
according to the procedure shown in scheme 7. Scheme 7 OHBrJIN Il NCICilakt hydrazine \N-N
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N/ IDMFNH2NHC5NH2 NI N/ I",,,NH2 t-BulLl
[00178]5-Bromo-2-chloro-N-methoxy-N-rnethylnicotinamide. Commercial available

5-bromo-2-chlSYSriEstiHiEYeid (la) (15.0 g, 63.44 mmol) was dissolved in 507 %T/BM%}SA%&%{

N'-carbonyldiimidazole (11.30.9;-69.48 mmaql) added portion. \yi [ting soluti AS
Strred for 10 mm AR N, S G R i aToe s e e Ko Bty DMF
was removed via miniagy-evapaiaticn ahadeduictdmes stidveh ot My diie7REs diuéd with
saturated sodium %étgaéggg?te and extracted by dichloromethane in a separation funnel. The combined
organic layer was washed with brine and dried over sodium sulfate. Removal of the solvent gave the
WO 2006/044860PCT/US 2005/037374 rproquct spfintilatin yield. $the product was used directly for
the next step without further purification. 10017911-(5-Bromo-2-chl yridin-3-yDethanone: Starting
material 5-bromo-2- chloro-N-methoxy-N-metfiinidfi mide~€§% immol) was charged into a
250 ml round bottom flask and the flask yras-chilleTtg -7@0 Methyl magnesium bromide 96.5
m1,19.68 mmol) in 5 ml THF was adde&\drdpwise via addition funnel. The resulting mixture was
allowed to stir for 3 hours at -78 C. After ggmoving the THE solvent via rotatory evaporation under
reduced pressure, the reaction mixture was partitioned between ethylacetate and saturated aqueous
sodium bicarbonatgpa$tar renfbuingkhil Bthiiécerateptiny rédititingasidtelprotidcbivainibleeniaca
silica gel column with 20% ethylacetate in . in =2A3%),was used
for the following sﬁ%s[ﬁﬁ%%ﬁéé‘%s g%%etﬁ?%%é%?%%%ﬁ%ﬁ%%ﬁ%@%ﬁ materig:@i%-
bromo-2-chloropy/liin BsyDettaad B8y DD aErsaion b GosIcan iy R eis Ty aEsiE Was
charged into 500 m| round peftorpflasy and the sesulfingniturg 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 wit/ distilled vvat;;fnd solid was appeared. After filtering

the water, the resulting solid was taken up in ethylacetate dng-Satiitated aqueous sodium bicarbonate
and was extracted by ethylacetate twice. The c&\ﬁwb organic layer was washed with water and
brine and dried over sodium sulfate. The crude produet’'was eluted through a short silica gel column (3
inch in length) with ethylacetate as a white solid (4.0 g, r77%).

[00181]3'Methy"1@0§¥§?zo'°[§xéiﬂﬁy@é€ iding-RyGas e B0 AAkABNYEIIMS o HiEweka aharged into
a 250 ml round bottom ffask and was chilled to -78 C. {-BuLi (1.70 M in THF, 17.6 ml, 30 mmol) was
added to the flasksgiemprieanakb? atiingaeH s Mricitbromo-3-methyl-1H-pyrazolo[3,4-b]pyridine

(2.12 9,10 mmol) yyag @fdded dropvyire: vip syHinge.-Afirib30 sniny bbb (3- 658 cyeleprapilint20 ml THE

was added dropwise and the mixture was stirred for o ight. The r 0 y
saturated aqueou%"éﬁ?ﬁ'}bsﬁiﬂ}#&aﬂiﬁd%@ ’?é%%raﬁﬁ;%%ié e@?ﬁ%ﬁ%ﬁﬁggﬁ%m%mre was
extracrted by ethyfagetale twissamipé: ddhivié prganiodalét-waswelsodmipybrihEonséoarmpiiied
over sodium sulfate, The crude pr °t. was_chrgmatoga i 9 a [ QAo
afford the desired ﬁlf%%?ggz%l%i)ggg‘ﬁﬁzf 91 9{%@53%%%?%&%%@ 4 '
Jpyridin-5-yl)methybdetgthiosErinnth a2 d&-EE Hitamiretid-(teBuers ey hrhoty irisedmnAibazide
(333 mg, 3.66 m.r%%%%fgﬂhﬁﬁ%&i&%@mjﬁa%gﬁﬂaw-mcw@mm@ml sognd bottom
flask. The resulting susperision was heated to 80 C until it becomes a clear solution. The reaction WO
2006/044860PCTILX2008/087374 4Waglihekrdbdlecticlowiy to' romnAemperature and the resulting
mixture was added into a 250 ml round bottom#ask containing
3-methyl1-11-1-pyrazolo[3,4-b]pyridine-5- carfdaldehyde (3?&3,@9, 2 1 mmol) After the addition, the
resulting mixture was heated to 80 C for 16 hour§. The mix uré)wamgooled to room temperature and
solid was precipitated out. The solid was filtered 6T Fyvashed with ether (50 m1). The product (500
mg, y=95%) was used directly for the next step W rther purification.
[00183]1-Acety1-3-((E)-(3-m ethyl-1H-pyrazolo [8,4-blp yri din-5- yl)methyleneamino)isothiourea: The
staring material 143-methy1-1H-pyrazolo[3,4- b]pyridin-5-yflmeth Ien?I)thiosemiparbazide, (500,mg, 2.0
nunol) and acetic BR§dride @W&m&%pﬁ)ﬁmﬁ-éé@a%@%%% ot e Fea B miittire

was then cooled down i FOem femRRIAH e ERG:Y showselithwaspracipiaiedtanebnas fiitered off.
The yellow solid was washed with ether (50 me. The produlg}:nvg_ s obtained in guant('&%atixfsy(iﬁﬁgnd

used for the next ﬁ@p%ﬁ@ﬁ&?p}ﬂﬁﬁ@%mégﬂ%de instead o yi magnesium bromi
BS) m/z (%): 294 (100%, M'+1).
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[00184]N-(5-(3-Methyl-1H-p yrazolo [3 ,4-b]pyri din-5-y1)-1,3,4-thiadiazol-2- ypacetamide: The starting
material 1-acq£y&-2 él(gaigi%{-methyl_-lH-pyrazo!o[3,4-b]pyridin- yI)methy.Ien%%rpleQ%%g/H}' -ea (59)
(80 mg, 0.22 Mmoy Wagakenup o phacslic acid.and 1.2 ml peracelis 4l piaund pptiom flask
The mixture was h }cb@@ RReF "IN tﬁerfil%ﬁlﬂc was preC|p|tateé out. The solid was filtered
off and washed withlether(6fum1).7Hsehyietel fmgthistesaktion was quantitative and the product was

used for the next s jthout furth ficationy » . o ey H 5.

[00185]5-(3-Metherp{/razo%%é%idﬁ@%ﬁ-l, I%—tﬁ%&%&%ﬁ%ﬁﬁn@: EIzleén}sr'italr{:i{nmdr’crlwszl}tlesrial

N-(5-(3-methyl-1HspylazétoiBdisipyianisey FTVE Fonueisabp by aéctErtide s 348, 168 mmol)

and 20 ml 10% quéo%%itioﬂ ‘%%ﬁ%%e@m % «@Jarrﬁ%%b@ﬂ?ﬁ@lﬁ%ﬁfljﬁ%w jtprecyas
iz

heated for 1 hour. The reaction mixture was cooled and neutralized by 20% sodium mroxide solution
until the solution tmhf%lﬁ’rﬁtbffrﬁéqé?c’?ﬁéﬁblhﬁ&Wééiﬁ@h%%a%gmg%‘ﬁ’f?ﬁ%ﬁ “Rrdrdted

aqueous sodium bigarkerateskhe organic layer was washed by brine solution and was dried by

sodium sulfate. The resulting product (50 mqg, y = 90%) was ysed for t t step without further
purification. [00186§&i iy, SM%%“ b%éﬁﬁ‘pf%l“&?ﬁ‘giwfﬁ )giiéjﬁ%ﬁﬁgg#g%ﬁ%girﬁhe
was transformed t@IL12 inaimidppersimita: 6 1hepTheedtialShovi) L3R {00L28 AjE%ample

173: 5-(4-methyl-1H-indazol-5:y1)-1,3,4-thiadiazgl-2-amine. N ) ol amine
2006/044860PCT% om%%%‘%%‘ifzéh ’ %%i%ﬁ@ﬁ?@ﬁ%?%%ﬁ%%r%%ﬁ?ﬁﬁé? similar to the

preparation of 88 using commercially available 4-bromo-2,34élithethylaniline as starting material. After
an acylation step, N-(4-bromo-2,3-dimethylphenyl)acetamide was fisated with isoamyl nitrite, then

3 . 5-bromo-4- inethy1-1H-indazole was
treated with t-butyl lithium and carbon dioxide to yt€ld 4<"'methy1-1H-indazole-5-carboxylic acid, which
in turn was treated with thiosemicarbazide and polyphorsphoric acid to form
5-(4-methy1-1H-ind#§2e35-y 1) hasumthizsdiazdi22-arilveISd APHESE /2 (%): 232 (100%, M++1).
[00188]Examples pk16 were prepared using agiilgy procedure as that shown in scheme 4 using
113 as the starting material. [00189]Example 114:

N-((S)-2-amino-3-(4-(trifluorometiyl)phenyl)propy1)-5-p4OAck, DPPP, KxCOs 9 Q
methyl-lH-indazol-5-y1)5-rl, r@ ia@ﬁzel-@m@{ﬁé&%ﬁm&@@%)ﬁ%@’%@d 433.1415.
[00190]Example 115: N-(&)~ZZamino-3-(4-chlorophenyl)propyl.)-5-(4-methyl-1H
indazol-5-y1)-1,3,4-thiadiazol-2-amine. FTMS Theoretical (M+H) 399.11532, found 399.11524. WO
2006/044860PCT/US2005/037374190191]Example 116 -

NN
N-((S_)-2-amino-3-(2,4-d1c§ﬂaﬁ{ibhe | )5 _rw;:i?t%%wﬁf-\“'lz, POCH; / ’Q\NHZ
11-1-indazol-5-y1)-1,3,4-thiadiazol-2spmipg. FTMS Theoretical (M+H) 433{510 , found 433.07693.

4-Fluoro-3-propionylbenzoic acid was synthesized by treating the commercial

available 3-bromo-4-fluorobenzoic acid with 1-ethoxyprop-1-ene (6 equivalents), palladium
acetate (0.03 equivalents), 1,3-Bis-(diphenylphosphino)-propane (0.06 equivalents) and
patasium carbonate (1.2 equivalents) in DMF and water under microwave at 130 °C for 3
hours following with an acid treatment. 3-Ethyl-1H-indazole-5-carboxylic acid was
obiained by treating 4-Fluoro-3-propionylbenzoic acid with hydrazine under microwave at
160 °C for half an hour, 5-(3-ethyl-1H-indazol-5-y1)-1,3,4-thiadiazol-2-amine was prepared
in a manner similar to that shown in scheme 3 with POCl; and thiosemibarbazide. MS
(APLI-ES) m/z (%): 246 (100%, M +1).

[60205] Example 126: N-((S)-2-amino-3-phenylpropyl)-5-(3-ethyl-1H-indazol-5-y1)-

1,3,4-thiadiazol-2-amine. This compound was prepared in a manner similar to the

procedure shown in scheme 4, except using 125 as the starting material. MS (API-ES)

m/z {%): 379 (100%, M +1).
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Cl [00192]Example 117: 5-(3-cyclopropyl-11/-indazol-5-y1)-1,3,4-thiadiazol-2-amlne. This
compound w r J.in a manner similar to the procedure shown in sch . The first step used
cyclopropyl ma%%gé%i%’:n&’ 8rt'%mide instead of methyl magnesium bromide. Mf&%ﬁg)’gﬁg 3 (%): 258
(100%, M++1). [00193]Examples 118-120 were p red in a manner similar to that shown in
scheme 4 using 117 as the starting materi 019444 118
N4(3)-2-amino-3-phenylpropy1)-5-(3-cya PrlH- mdaﬁol-ﬁﬁyﬂ) “-thiadiazol-2-amine. MS
(API-ES) m/z (%): 381 (100%, M+-FH). [0§195]Example 119:
N-43)-2-amino-3-(4-chIorophenyl)propyl)-%-(?a-cycloPrOpyl-

1H-indazol-5-y1)-1 3 4 thiadiazol-2-amine, MS ARK £S) Iniz,(%); 425 £100%. M) (JQRk96IExample
120: N-((S)-2-ami&ij(g?-zé({i?-(trifluorom]%i?ﬁ%'ﬂr)%f)3 |\fajl%yll)%proPyl)-qué}-gr(%k:
cyclopropyl-1H-ingazot Sryd)ein8 4-thiadiazol-2-amine. MS (API-ES) m/z (%): 422 (100%, M++H).

1001971Examp|erg§g%ﬁ;](”3£§g%1; Slglz(i)ﬂdﬁg@éﬁzy%n&,ﬁi}ﬁ@ﬁﬂ&%@ﬁ%ﬁm%{Hﬂlﬁfﬁqmﬁ%{tﬁi was

prepared in a manner s e wn in scheme 3, except the f|rstostep+used phenylmagnesium
bromide instead Qﬂ)ﬂbﬁh}%ﬂth@gﬁ%@rﬁﬁw@nﬁ@%.%@'5@@]%%&%%%59%@4%5@%, M++1). WO
2006/044860PCT/US2005/037374
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[60208] Example 128: N-((R)~2—amino—3—(benzyloxy)propyl)d—{3—methyl-1H—
indazol-5-y1)-1,3,4-thiadiazol-2-amine. MS (API-ES) m/z (%0): 395 (100%, M+1).

O :
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X-]g& \>\N!/—i—_/;H2
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- [00209] Hxamples 129-134 were prepared according to a general procedure that used
LA to 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 product (1 mmol) from the amide bond formation
as shown in scheme 4 was dissolved in 5 ml of THF and 6 ml of LAH was added (1M m

-THF). The yeaction mixture was heated in a sealed tube to 60 °C for 2 h and cooled to

. room temperature after that. The reaction mixture was dilﬁted with 20 ml THF and
poured into a mixture of 10 g NesSO410H,0 in 30 ml THE and stirring was continued for
20 mm The reaction mixture was filtered, washed, dried over MgS0O, and concentrated.
The reaction .product was purified on prep-TLC (12% MeOH in CHCL). u
{ﬁﬂZlﬂ] Example 129: N~((S)-3-(4-chlorophenyl)-2-(methylamino)propyl)-5-(3-
methyl-1H-indazol-5-y1)-1,3,4-thiadiazol-2-amine. MS (API-ES) m/z (%) 413 (100%,
M+1), 415 {45%, M+3), 414 (30%, M'+2).
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11001,81"p 5; LExamplesEPI 222222 were prepared in a manner s lar to that shown in scheme 4
using 117 as the startin4g material. 1001991Example 122: }
N-((S)-2-amind"2-mEU5&hty1)-5-(3-phenyl-1H-indazol-5- y1)-1,3,4-thiadia26F3 A& BTMS
Theoretical (M+1-1) 393.1856, found 393.1853. [00200]Example
N-((S)-2-amino-3-(3-(trifluoromethyl)phenyl)propy &)-5+(3- /\{“\\@“C'
phenyl-1H-indazol-5-y1)-1,3,4-thiadiazolA2-amine, £ T})I‘SNmew;etical (1vl+H) 495.1573, found
495.1575. [00201iExample 124: N-((S)x4 3-pﬁenylprop&ﬂqg-S-(s-phenyl-lH-indazol-5-
y1)-1,3,4-thiadiazol-2-amine. ETMS Thegretiesf (M+H) 427.1699, found 427.1696. [00202]Example
125: 5-(3-ethyl-1H-indazol-5-y1)-1,3,4-th%diazo|-2-amine. N-1'1, f sHNH2 [00203]The synthesis of

125 is illustrated i me 8..[00204]S¢h 8 i1 ATEINOro-3-pr iQnylbenzol i sypthesized
by treating the co&sﬁ%ﬁ%ial av%%%ﬁﬁ—&é%b%ﬂ_gﬁﬁ%ﬂ gﬁ%ﬁfé%%rgog \?]iﬁﬁp@%ﬁg%gﬁé%%ﬁﬁ%m
equivalents), pall&ditivacettsl phesybguivalnisy-thdisaldiptiampphbs phitfoprapane0'dé

equivalents) and Q%Wﬁﬁbg@@d%%\@q%éalents) in DMF and water under microwave at 130 C
for 3 hours followmg with an acid trat’ent. 3-Ethyl-1H-indazole-5-carboxylic acid was obtained by

treating 4-Fluoro-Btbiony Basrsie 48k Wild mydhakié-idaes miibWae =t teeteyrmar- 2 hour.
5-(3-ethyl-1H-ind &M%}%@M}%@%ﬁ@j@%ﬁﬁﬁﬁﬁmw MEaAPRESMier (B3 thatshown in
scheme 3 with POC13 an thiosemieq}r az qLe. MS (API-ES) m/z (%): 246 (100%, M++1).
[00205]Example iﬁ@%-ﬁﬁlﬁz%i@%@ %&;"yl propy1)-5-(3 -eth y1-1H-indazol -5-y1)-
1,3,4-thiadiazol-2ragning. ThiZcempounet \wag PreparedithRrostivnet)sinjitantioltheprpeegyiiesshown in

; = . " sy A
200610445600 VRSB 414 NN S LFRIE 0SS plee T3 N s Aot i
manner similar to4gm0aswn in scheme 4. [00207]Example 127: NAS)-2- amino-5-phenylp
entyL)-5-(-methyjatin dagg il A acieERZ A MEARIESMA 3 3500%
indazol-5-y1)-1,3,4-thiadiazol-2-amine. FTMS Theoretical (M+H) 399.1153, found
399.1150.
[68215] Example 134: 5-(1H-indazol-5-y1)-N-((8)-2-(methylamino)-3-(4-
(trifluoromethyl)phenyl)propyl)-1,3,4-thiadiazol-2-amine. FTMS Theoretical (M+H})
433.1417, found 433.1411.
[30216] Examples 135-144 were prepared using 37 as the starfing material via a
reductive alkylation procedure. (S)-N-[5-(3-Methyl-1H-indazel-3-y1}-[1,3,4]thiadazol-2-
yl}-3 ~(3—tiﬂuoromeﬂ1y1—phenyl)—propa.ne—i,Z«diamine (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 cornpound was added and stirring was continued for 30 ﬁiin. 3 equiv of
Na{OAc):BH was added and stirring was continued over night. The reaction mixture was
either Ioade& without further purification on 2 prep-TLC plate or a prep-I—IPLC for
purification purposes.

[0G217] Example 135: N-isopropyl-1-(5-(3-methyi-1H-indazol-5-yl}-1,3,4-
thiadiazol-2-ylamino)-3-(3-(triflucromethyl)phenylpropan-2-aminium chloride. MS
(APL-ES) m/z (%): 475 (100%, M'+1), 497 (5%, M'+23).
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[00208]Example 128: N-((R)-2-amino-3-(benzyloxy)propyl)-5-(3-m ethyl-1H-

indazol-5-y1)- J“;’bzk %’éﬁg&pl -2-arnine. MS (API-ES) ni/z (%): 395 (100%, M++12[ Q2 Examples
CE/ /03 7

129-134 were prep@@ﬁccor% t enera) pf g)geqf,ﬂg% th%% tsg @ %h% & (ie bond

and the Boc group- ; € tihstea as shown |n heme 4. The crude

product (1 mmol) frdamihe) airiiaréttiBrorohaiBHbPhery SnewpA SR P WA BRSSbIOBUYS Ak TETI?
and 6 ml of LAH wasadded (IM.in i ]g% rRaqiion Mixpirewyasrhegted in a sealed tube to 60 C for

2 h and cooled to room temperature atter that. The reaction mixture was diluted with 20 m] THE and

poured into a mixt A0 g NEegpled 31450 S 363 rmera B €y whs coRtHiASEARSH20 min The

reaction mixture W?@afﬂfﬁ&?@w(@%ﬂﬁ%ﬁﬂ%ﬂh@?}ﬁﬁéﬂﬁﬁ%&ﬂd-@@}ﬁ@ﬁﬂﬂ%@mﬁh@d@@&?ﬂon product was
purified on prep-TLC (12% MeOH in C1-12C12). [OOZlO%Ex(amog/e MZ%E) 532 (30%, M42).

N-((S)-3-(4-chloropHEHY RS SRRt ARG OB B2
methyl-1H-indazol{aarbhil 3,4 #iadiaz gk 8- avmiesty MBS (ALHE Shetizl(V6):i4d2 ¢LO0%; 1\/&;44-1) 415

(45%, MtE3), 414 (30%, M++2 4§860PC1;1T’8511200§{01-37%5_rg%zéllliExam éig)z_
5-(3-methyl-1H-ind&ZSPE1F ﬂlﬁokagg%&ammg?ﬁ enylpropan-2-yhheptan -
(trifluoromethyl)phemfiprepyi)el mmﬁiﬁﬁbmﬂa—&%]néﬁ%@@%IMS‘)HH@%GMWI*@@% M++1),

448 (20% M++2). Q023 ZIExeimple 4335 Greiy i @J@ﬂ%@ 2{methylamine) 33

(trifluoromethypphenyépropyl)- |azo |ne S (API-ES) rn/z /o) 447 (100%, M++1),
448 (20%, M1'2). [plopdajERaimiie Agzon=({s) MQm@r@Pﬁ@rgﬁHEﬁy BRI Briy S

(1H-indazol-5-y1)- ?P.ﬁgg ?34%2 QO&TMS,T)}W@@@;&@@@L(WJ:D)%B 0764, found 433.0760.
.[232213‘9i?l?"i%b&?a%éi@ﬁé@&&%@%@ AR 0B THE A PIGEPE -1 54
[00215]Example 184: Gatbiandasehd-3 1) NdS)radmathylpreing)pofhn-2-aminium 2,2,2-
(riluoromethyiphenyperopyl:1 34 hiafiag2:aine FTMRINSsrelialdMibll 3Rridss, found
[06223] Example 141: N-(4-methoxybenzyl)-1-(5-(3-methyl-1H-indazol-5-yi)-1,3,4-
thiadiazol-2-ylamino)-3-(3-(triffuoromethyl)phenyi)propan-2-aminiwms 2,2,2-
trifluoroacetate. MS (API-ES) m/z (%): 553 (100%, M+,
[00224] Example 142: N-(cyclohexylmethyl)-1-(5-(3-methyl-1H-indazol-5-yl}-1.3,4-
thiadiazol-2-ylamino)-3-(3~(triftucromethyl)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-(3-(trifluvoromethyl)benzyl)-1-(5-(3-methyl-1H-indazol-3-
yi)-1 3 4-thiadiazol-2-ylamino)-3-(3-(trifluoromethylyphenyl)propan-2-aminium 2,2,2-
trifluoroacetate. MS (API-ES) mvz (%): 591 (100%, M'=+1) 592 (30%, M™+2).
[06226] Example 144: N-(firan-2-ylmethy])-1-(5-(3-methyl-1H-indazol-5-yl)-1,3,4-
thiadiazol-2-ylamino)-3-(3- (tnﬂuoromethyl}phenyl)propan-—i?, ~aminivim 2,2,2-
triffuoroacetate. MS (API-ES) m/z (%): 513 (100%, M'+1).

[002271 Examples 145-155 were prepared in a similar manner to the compounds

shown in scheme 4 except that 5-isoquinolin-6-yl-[1,3,4]thiadiazol-2-yl-amine (see
scheme 1) was used as the starting material. These compounds were obtained after 5-
isoquinolin-6-y1-[1,3,4thiadiazol-2-y]-amine was coupled with the corresponding Boc
protected amino acids, then a LAH reduction procedure foliowed with an acid treatment
step to remove the Boc group.

[60228] Example 145: N-((S)-2-amino-3-(4-methoxyphenyl)propyl)-5~(isoquinolin-
6-y1)-1,3,4-thiadiazol-2-amine. FTMS Theoretical (M-+H") 392.15396 found 392.15448.
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[00216]Examples 135-144 were prepared using 37 as the starting material via a reductive alkylation

procedure. (5)-N45-(3-Methyl-1H-indazol-5-y1)41,3,4]thiadiazol-2-

y1]-3-(3-trifluoromethyl- phenyl) propane-1,2- dlarnlne (15 mg )_w@s‘sglved in 0.1 ml of MeOH and 5
de aIe the*sarbonyl compound was

30 M. Ag)3BH was added and stirring was
continued over night. The reaction @ s either Ioaded W|thout further purification on a prep-TLC
plate or a prep-{PLC for purlflcatld}H purpeses. 1002171Example 135:

N-isopropyl- @i}giz methﬁ%‘f@@?@' R Y(]Q)]?z%mo 3-{3- (tﬂﬂuoromethyi)phenyl)propyi) -5-

thiadiazol-2-ylamin ) 3-(3-(trfluoromethypphenyppropan-2-aminium chloride. MS (API-ES) m/z (%).
475 (100%, M%@mgm{a}p@ M@ﬁbﬂa@v@?h@@@aﬂsgﬁﬁ@ﬁ@@@%@ié%d 18th DA NpaDd543
-methyl-1H- W -5y1)-1,3,4-thiadiazol -2-

ylamino)-343-{tri uoromethyl)phenyl)propan -2-y1)-N-propylpropan-l-aminium 2,2,2- trlfluoroacetate:
MS (API-ES)##238k): 51Rxaroel 47+ 41 (e eotiseaindid wdiporomethyljphenylpropyl)-5-
N-(1-(5-(3-mgy :&Bhﬁ‘%;ﬁ;? 1533/41%;&91%1%1@%%8 YT imRda3ef3a1 il yoromethyphesyiprop
an- 2yl)heptan-- minium 2,2,2- trifluoroacetate. MS (API-ES) mix (%): 531 (100%, Ivf++1), 532 (30%,
Mt(-2) [0022@]E>xh$ﬁﬁt’e 138: N-heptyl-N-(14543-methyl-1H- mdazol 5-y1)-1,3,4-

thiadiazol-2- ){t Sﬁg)) 34%&% %Q%‘etwl@% m@pg g@@ymg@sgqmmlm_
trifluoroaceta (API- rn/z (%): 629 (100%, M++ ), 630 (HQ% M++2). [00221]Example 139:
N-(1-(5-(3- mém%gﬂf%@%wyi)w i M&Z'ghgeretlcal (M+H ") 392.15396 found 92.154309.
ylamino)-34 rom r ADAVNERICENGT {API-ES) in/z (%):
515 (100%, 3|\Thé+g:]¥;%?516 o 1§@¥BP 2&2%};%103? 140: P po>

N-(4- hydroxy(bmymﬁmtﬁé)rﬁé’tﬁsyﬁh@mﬁﬁ]a%m)ﬁ ME Theoretical (M+H") 430.06545 found
thiadiazol-2-ylagypa)p43-(trifluoromethyl)phenypproPan-2-arninitun 2,2,2- trifluoroacetate. MS
(API-ES) nilz (%): 539 (100%, M++1 561 10% 2M+d-23). £00223]Example 141:
N(4-methoxyS@a2{1)-145amme el A6 M 1})@:@3&1 lorophenyl)propyl)-3-(isoquinolin-6-
thiadiazol-2- Xqu@Q:) @x’%ﬁﬂﬂ#@%&ﬁﬁ“%ﬁ@ﬂ@&é’mﬂm@y@@ P24 1riduasossetpiash!S
(API-ES) nalz (%): 553 (100%, M*-E1). 00224]Example 142:

N 4cyCIOhexy[m&$1§']) 145@5,@%&3%@[4 5a§;5p£>~3> 43.5- difluorophenyl)propyl)-5-(isoquinolin-

thiadiazol-2-yanino)-843{Hiflunremetavpnneny PrReaNZAIMANM 292, 22458 yBeacedate2 MS.

(API-ES) tr|/z(/o 529 (100%, M+1), 530 (30%, M++2)

[00225]Exaniffiab- (tr.f@éww&ﬁbé}%ﬁﬂme%émpwﬁﬂa&% -§soquinolin-6-y1)-1.3,4-
y1)-1,3,4- th'%&Q&@z@iﬂﬁﬁi‘iﬁé’)ﬁﬂ%tmﬂ%{@ﬁasﬂamw?wemmf&ﬁmWQIIBQ:LZ 2- trifluoroacetate.
MS (API-ES) raiz (%): 591 (100%, M++1) 592 (30% M++221u£00226]I515<am pl

N-(furan-2-y|h48#3#A)-1- (5@3%@1&}@4 MréeZor “@‘9?&)013 -ﬁ ropheri TOPYS% (isoquinolin-6-
thiadiaw1-2- xl%m'w @ﬁgaﬁﬁﬂugrmyﬁmwmgmﬁcmmm mwufm@r@aeetamms

API-ES) m/ 513 1000/ M-1-1). [00227]E amlsl4 re prepare I manner to
'Ehe com%ouﬁﬁ%‘g 37} ( m Example 154 152 BV (S)—;.-;.(mmg -p-toly propy?) g Piso%u{no m» -y Sni% L

thiadiazol-2-amine. FTMS Theoretical (M-+H") 376.15904 found 376.15970.

[04238] Example 1585: N-((R)-2-amino-3-(4-(trifluoromethylphenylypropyl)-5-
(isoquinolin-6-y1)-1,3,4-thiadiazol-2-amine. FTMS Theoretical (M+H") 430.13078 found
430.13096.

106239} 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-amine was used as
the starting material.

[06G240] Example 156: N-((S)-2-amino-3-(4-fluorophenyl)propyl)-5-(1H-indazol-5-
y1)-1,3,4-thiadiazol-2-amine. FTMS Theoretical (M+H") 369.12922 found 369.12939.
[60241} Example 157: N~((8)-2-amino-2-(2,3-dihydro-1H-inden-2-yhethyl)-5-(1H-
indazol-5-y1)-1,3,4-thiadiazol-2-amine. FTMS Theoretical (M+H™) 377.15429 found
377.15422.
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shown in scheme 4 except that 5-isoquinolin-6-y141,3,4]thiadiawl-2-yl-amine (see scheme 1) was

used as the S%%{. mat I’i[f;ﬂ. These compounds were obtained after 5-
. A 6/U3: . ) : PCT/US2005/037374 .
isoquinolin-6-y %%,A/flfhl%d|aquj2->(l-am|ne was coupled with the correspon%rlfn I%}oc, protected amino

acids, then a LAH e iftior Piusiisbld b8 I Ea-witiane AciByreamamBep 1 reiidvé g Bosdroup.
[00228]Example 145: NA(S):2-pMine-344- Methoxynbeny \RIoRyL)Bdisogeenplinnd 352.13446.
6-y1)-1,3,4-thiadiazol-2-amine. FTMS Theoretical (M-1-a-) 392.15396 fo nc%§9 154 8d' I}“B-_IZ HN7M
N [00229]Exampl@826] N-((Srempsisd2s 23 Ffnoiarhetiy N REny b bpyd Ay ipyrrohidin
(isoquinolin-6-y1)sh34nhipdinachiamine - miMs FrematicakéitsHN 43013078 F62916:430.13139.
[00230]Example 1127: N-((S)-2-amino-3-(4-(trifluoromethyl)phenyl)propy1)-5-
(isoquinolin-6-y1)3??3§§51[' diazol-2-amine. FTMS Theoretical (M+1-14) 430.13078 found 430.13048.
[00231]Example i#@14AS)-2EanminR-Bs(8-mhethpkyishdilyplopyL)B)(isSqditioidiazol-2-ylamino)-2-
6-y1)-1,3,4-thiadiazQl-2-amine. ETMS, Theoretical . (M+1-i+ 1! u

[00232]Example W%y&@j%imcmom q e&(ﬁc oropﬁgﬁ$%§r py%ﬁzggﬂ'@%%%%é&@&wgsm‘

-amino=o-

(isoquinolin-6-y1)fag344ithiad BzatiRedtin s KTMS -Thébletcatr sk abr | 43¢- 0645 46In o B30 58551

[00233]Example 150: N-((S)2raminor3-(4-chiarpphe E&Jﬁ)ﬁﬁf@iw.wm% d 406.14507.
y1)-1,3,4-thiadiazalo?-‘£‘9£%g|(ﬁe. égl\}l%‘etical §m+|§¥f)1]%:?95%1.O 0442 found 39610486, [00234]?Ex%mple
il ﬁ : -

151: N-((S)-2-amiABZ363.5-diEkaslsHédy Hré Sy LrasiisodumahHnd-y DEr ey s it 19955 ming
FTMS Theoreticaéggﬁ;ﬁﬁgaiggﬁ&i%ﬁgéefoy@g@%&@@%m[@Q2§5])E3>§am@Q%ﬂmﬂd 352.13465.
N-((S)-2-amino-3-m-tol Ipropél)-S-(lsilo%glgggﬁn@-%%% 4§zty @}gl pzy%Ir-G -?grlil:f_.y )'Il;gl\é%y'lmg%%ﬂcal

(M-41+) 376.1590%fdThd 376!
N-((S)-2-amino-3x3afiynmophanynkemidleblisaduinalis- Gy Szttt 2-AMHe. I TMS

Theoretical (M+1'14264|380'13%%7@?&%%%@4@9 If%@%%%%ﬁ%%%& 13&itar to examples 145-155.
Example 164

N-((S)-2-amino-3[%9 ?Aprop Ino : _
[66249] Example 164: N-(((25,4R)-4-(benzyloxy)pyrrolidin-2-yhmethyl)-5-

(isoquinolin-6-yI)-1,3 4-thiadiazol-2-amine. MS (API-ES) m/z (%0): 418.2 (100%, M*+1).
[00250] Example 165: S-(isoquinolin-6-y1)-N-(((35,4 Ry -4~(4-
(trifluoromethylphenyl)pyrrolidin-3-ymethy[)-1 ,3,4-thiadiazol-2-amine. MS (API-ES})
m/z (%): 456.1 (100%, M'+1).

[00251] Example 166: N-(((1R,25)-1-amino-2-phenylcsclopropylymethyl)-5-
(isoquinolin-6-yl)-1,3,4-thiadiazol-2-amine. MS (API-ES) mv/z (%): 374.1 (100%, M+1).
[00252]  Example 167: N~-((S)-2-amino-3-(2-fluoro-4- '
(tﬂﬂuoromethyl)phenyi)pmpyl)—S-(isoquinolin—6—yl)—1,3,4-—thiadiazol—2—amine. MS (API-
ES) m/z (%): 448.1 (100%, M'+1).

[00253] Example 168: N-((S)-1 ~(5-(isoquinollin-6—yl)-1,3,4-thiadiazoi-=2—y1amino)~3—
(4~(i:riﬂuoromemoxy)phenyl)propan—2-y1)acetamide. MS (API-ES) m/z (%): 488.14
(100%, M'+1). - _

[00254] Example 169: N-((S)-2-amino-3-(4-(trifluorom ethyl)phenyl)propyl)-5-(1,6-
naphthyridin-2-y})-1,3,4-thiadiazol-2-amine. This compound was synthesized in a
manner simitar to that shown in scheme 4 using 5-(1,6-naphthyridin-2~yI)-1,3,4-
thiadiazol-2-amine as the starting material, which was prepared from commerially

available 1,6-naphthyridine-2-carboxylic acid in a manner sianilar to the procedure shown

in scheme 1. MS (API-ES) m/z (%): 431.1 (100%, M'+1).



thiadiazol-2-amine. FTMS Theoretical (M+H+) 376.15904 found 376.15970. [00238]Example 155:
N-((R)-2-aminQ-3-(4- trlfIuoromethyl)phenyl)propyl) -5- (isoquinolin-6-y1)-1,3,4-thiadiazol-2-amine.
FTMS Theorete81I1P41%%30.13078 found 430.13096. [00239]Examples TEEAEMERE Binthesized

in a manner smﬂa,g;j@ztg\ﬁ COMBEHAFR SN GGReME s RN BQnner similar to the compounds
5-(1H-inda7ol-5-y1)-1,3,4-thiadiazo1-2-amine was used as the starting material. [00240]Example 156:

N-((S)-Z-amino-S-@ﬂmﬁﬁ?QﬁW&opyl)-S-(lH-indazol-5- y1)-1,3,4-thiadiazol-2-amine. FTMS
Theoretical (M+Fr) 364292210 QIBGQ&ZZQQ@}[Q@Z@&E)@@D@BLBEIWIO -1H-inden-1-ylethyl)-5-
NK(S)-2-amino-2-(2,3-di 1H:ind ethyl I H indazol- s2-amine
FTMS Theoretical éﬂ‘?ﬁiﬁgﬂ% %ﬁ%a’r? %7‘% 523% W@%%G%ﬁégggg%@%% 37374
[002421..aiLi LExatmIEMB%éS)BMS%d"H}Q@yndm -2-yl)propy1)-5-(1H-indazol-5-y1)-

1,3,4-thiadiazol-2- ﬁ@%@N ((?%%@ﬁ + ég f‘c/??% %&@gﬁ&f%‘f’ﬁ;@ ﬁé%% g%ﬁ]zExample

159: 5-(1H-indazo ) p”yrr in-2- yl)methyl)-1,3 zoI 2-amine. FTMS
Theoretical (NI- Fm)mmﬁmwﬁma@m?a@w (G024 Eearaite (86H ) 405.18559 found
44(S)-3-(5-(1H-indggol 52y %)-1,3,4-thiadiazo1-2-ylamino)-2- aminopropy1)-2-chlorophenol. FTMS
Theoretical (M1-) 401.09460 found 401.09510. [00245]Example 161:

34(S)-3-(5-(1H-inde#358ly 1)- Exampleakiidy dY- ]r%rﬁiﬁéi)oz?‘ Feunatorste R v S S
Theoretical (M+H+Lé%ﬂ§$mf9wn@ﬁ@%50£n{992ﬂ@]mmrkﬁz{%) 431 (100%3 M1,
NK(S)-2-amino-3- rld n -4-yppropyl)-5-(1H-indazol-5-y1)- % 3,4-thia |a oI 2 Spng M% Heoretlcal
(M+H+) 352.1338 i 352 Eemapie dhpb ANIER ki TR 3 - (tmophen-3-y Dprpyt)-o-G-methy
N-(((25,4R)-4-(berziesr)pymolid] »&n}l@m@ﬂfﬁfﬁnﬁd&FMmdaEDES}yMzI%MMddWGJMM)ne MS

(API-ES) m/z (VG); %8 (a0 % %48 Examples 1 4-168 are prepared in a mann similar
to examples 145-1 ég %249 n?p‘fe Ol Xﬁ% ﬁl%%enzyﬁl%yrsflo fidin-2 15 X %%
(isoquinolin-6-y1)§§3 4- thladlazol 2- mnlne MS (API-ES) rn/z (%): 418.2 (100%, M++1)
[00250]Example 165:,25¢Soquy 243%1@ Y gﬁ&&ﬂ KA1y -N-(2~(rmethylamino oibyD-134.
(trifluoromethyl)phenyppyrrolidin-3-yOmetl yI) 1,3,4-thiadigzol-2- amme;v& (API-ES) ni/z (%): 456.1
(100%, M++1).  thiadiazol-2-amine. MS (API-ES) m/z (%): 400.1 (100%, )
006262} Example 175: N-(2-((4-(triffuoromethyDbenzyl)(methyl)amino)ethyl)-5-
(isequinelin-6-yi)-1,3,4-thiadiazol-2-zmine. MS (API-ES) m/z (%o): 444.2 (100%, M+1).
j00263] Example 176: N-((28,38)-2-amino-3-(4-(irifluoromethyl)phenyl}butyl)-5-
(isoquinolin-6-y1)-1,3,4-thiadiazol-2-amine. MS (API-ES) m/z (%): 444 (100%, M+1).

[00264] Examples 177-178 were synthesized in a manner similar to that shown

scheme 4 nusing 69 5-(1H-indazol-5-yl)-1,3,4-thiadiazol-2-amine as the starting material.
[0G265] Example 177: N-((28,38)-2-amino-3-(4-{trifluoromethyl)phenyl)butyl)-5-
(1H-indazol-5-yl)-1,3,4-thiadiazol-2-amine. MS (API-ES) m/z (%): 433 (100%, M +1).
[00266] Exampple 178: N*((ES,SR)Q«amino—B-(4—(trifiuoromeﬂlyl)pheﬂyl)butyl}s-
(1H-indazol-5-y1)-1,3,4-thiadiazol-2-amine. MS (API-ES) m/z (%0): 433 (100%, M+1).
[00267] Example 179: 5-(3-methylisoquinolin-6-y1)-1,3,4-thiadiazol-2-amine. This
compound was prepared in a manuer similar to compounds shown in scheme 1, except
using 3-methylisoquinoline-6-carboxvylic acid as the starting materjal. MS (API-ES) m/z
(%): 243 (100%, M+1). "
[(30268] Example 180: N-{((S)-2-amino-3-(4-(trifluoromethyl)phenyl)propyl)-5-(3~
methylisoguinolin-6-y1)-1,3,4-thiadiazol-2-amine. This compound was prepared ina
manner similar to compounds shown in scheme 4, except using 179 as the starting,
material. MS (API-ES) m/z (%): 444 (100%, M'+1).

5.1  PKB Assay Testing



[00251]Example 166: N-(((IR,2S)-1-amino-2-phenylcyclopropyl)methyl)-5-

Osoquinolin-6-¥%)-l 3/4;thiadiazo|-2-amine. MS (API-ES) mu z (%): 374.1 (1OO%SM+_+1 .
[00252]Example fg%(’ Ng{% -amino-3-(2-fluoro-4- PCTTUSZ005/057374
(trifluoromethyl)phEfA8IS Py Kt rssotremvain c8kamtingPA Pistidbot@vamine adi S (RS ES) méz, (06):
448.1 (100%, Ivr+ b 002234 xample 166 N ( -(5(isequipolin-6-y1)k.3.4-thiadiazol-2-ylatnino)-3-
(4-(trif|uoromethoxy)phgn?c;él)propan-2-y1)ac#:tarﬁﬁ%i%iléegl\§/l %P{:{l{%%% n zX %ﬁ@&ﬁﬁ%gﬁ? § 1).
[00254]Example 169:iIkeeth dhihe-8144 knflsodomang Rt yi )P rORyd)n-(bBain (amino acids
naphthyridin-2-y1);1;3:A-khiadiazel-2-arpi i 0, nthesized in a manner similar to
that shown in scheme usﬁgﬁé%Ogh%;%ﬁh?ﬁ%}gﬁiﬁg%%ﬁigg]Xy%%?a%lcae%osll%ma?h% Seogsfall N8 é%%%n% }

material, which was pégaréd foni e Rinferiravaitable 4 Gndasiethypidied OREREEYNS BO-NAR

manner similar to (B RRRRAULEOHRNE 1) SEISMECHMS APISES) 57 QxAThd AORYM++1). WO
2006/044860 athpl shown in scheme 4. [00256]Example 170:

N-((S)-2-amino-2 A5 Bifs ArtHiadiRy ehosphrasijmase membrane filter plate (MILLIPORE) and
(3-methyl-1H-indazekfmyd b3, Haithiadiezsde2: aepinesFaMBbhestalisalrial Ehhag1 44994 found
391.17051. [00257]Examp]e 1#: 5-(3-mett‘1$yI-1H_-ir_ldazol-5-y1)-N-((3-pheny!piperic|in-2-
ypmethyl)-l,3,4-tfﬁéﬁ%°2‘8§- ahiirEmRERAsI T sehita Wi Mosa ungtioling ¥os 1gsagess than

[00258]Example 1{2:AS)-2-amino-3-(4-bromophenyl)propy1)-5-(3-methy1-1H-
indazol-5-y1)-1;[?Gzﬁ;}gjadiazoﬁg@mine. MS %iPI-ES) m/z (%): 431 (100%, M++1). [00259]Example
173: N-((S)-2-arhino.3-(thiophen-2 ) Bro By 1Y 8- 1E sty H 2ihd5P ol ymas brapsamasskslamine.
MS (API-ES) in/Ex@A)fIBv-MEOSS, Vheriodtoaohlforample s I74R A vere symthesizedin aynanner
similar to exam - Ex%mple 174; ... . . vy g
5-(isoquinolin Gp{!/%eké?ge} r%%‘tl%%%ér%}n%set yf)mf ,aéﬁﬁﬁll%%%lz%? }ﬁa-séjr%?ﬁ &P ﬁﬂé"(ﬁ%ﬁ%@?ﬁﬁ%}(’%) :400.1
(100%, M++1). [agzépiErempleslyss TNe(@ti<(trifls of dinetipipbbn 29 Hrhidtinth RISy ReBvity

with ICsq values less than 10 M.

[60271] The effect of PKB inhibition on cell viability was measured in a range of

human tumor cell Iines including but not limiting to MDA-MB-468, MDA-MB-23 1, Ug7-

MG, LN-229, PC3, DU145. The cells were treated in regular growth media for 72 hours

and cell viability was measured by Alamar Blue (Biosource).

[60272} The foregoing has demonstrated the pertinent and important features of the
present invention. Many modifications and variations of the present invention can be made
without departing from its spirit and scope, as will be apparent to those skilled in the at.
The specific embodiments described herein are offered by way of example only, and the
invention is to be limited only by the terms of the appended claims along with the full scope
of equivalents fo which such claims are entitled.

{00273] . - Allreferences cited herein are incorporated herein by reference in their
entirety and for all purposes to the same extent as if each individual éubiication or patent or
patent application was specifically and individually indicated to be incorporated by

reference in its entirety for all purposes.

74}
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(isoquinolin-6-y1)-1,3,4-thiadiazol-2-amine. MS (API-ES) ink CM: 444.2 (100%, M.-PI). 100263]
Example 176: N42S,3S)-2-amino-3-(4-(trifluoromethyl)phenyl)buty1)-5-
(isoquinolin-6-y1)-1,3,4-thiadiazol-2-amine. MS (API-ES) ink (%): 444 (100%, M++1). [00264]
Examples 177vh{8 wers-sadhesized in a manner similar to that shown in scheme 4 using 69
5-(1H-indazol-5-y1)-1,3,4-thi i?{:ol-z-?r ine as the starting material. [00265] Example 177:
N-((2S,3S)-2-amind 3R 8ror%%?ﬁﬁ?phenyl)butyl)-5- (1H-indazol-5-y1)-1,3,4-thiadiazol-2-amine
MS (API-ES) m/z (%): 433 (100%, Ne+1). [00266] Example 178R?2

N4(25,3R)-2-arnino-3-(4-(trif|uoromq@yl’}%enyl)butyl)-& (1H-i d}a ol-5-y0-1,3,4-thiadiazol-2-amine.
MS (API-ES) rnk (%): 433 (100%, m +1).>026ﬁ Hﬁ%@ Y
5-(3-methylisoquino|in-6-y1)-1,3,i;ﬂ&?z I-2-amine. This com (@ td was prepared in a manner
similar to compounds shown iri}\,s eme 15 except using 3-methylf35quino|in'e-6-carboxy|ic acid as the
starting material. MS (API-ES) rn/z (%): 243 (100%, M++1). [00268]Example}180:
N-((S)-2-amino-3-(4-(trifluoromethyl)phenyl)propy1)-5-(3-
methylisoquin&itir&%/1)-1,3,4-thiadiazol-2-amine. This compound was prepared in a manner similar to
compounds showrNRSEemeOR except using 179 as the starting , material. MS (API-ES) rn/z (%): 444
(100%, M+4-1). éﬂifﬂﬁ Assay Testing WO 2006/044860Pa/1182005/037374 lkinasesaMyloir '
dialuating P1CB activity comprises active PKB enzymes, a picB specific substrate and P33-labelded
ATP. Two forn¥ of PKBY 8hb§iie¥Vere used, the full length P1CBa and a Icinase domain of PICBa
with pleckstringdamaia(amioe aeigsopkbf)ideleted GROR’ RKB enziyiids Ripfefromipstate cell
signaling solu%?:ns_ at.# 14- 276 and 14-341. The PKB substrate used is a synthetic peptide
(ARICRERTY G A) as described in Obata et al., T. Bigl, Chem, 275, 36108-36115. The
phosphorylateR’se5EtGatE wlls baBiersaTy pdphiocliRiBs #ndhtAhB HfsispasMILLIPORE) and
measured by M@%MMQQ%’Ii&Lﬂ(tgc’:mgmeg{%@ng},er (Pencil' ElImer). The compounds of Examples
1-180 exhibited,PICBa Icinase activi% With Ig 0 va_;k%es %S%ith.gﬁ_o M. 1002701PKB activity in cells
was assayed i &P TERFHTT TSRS RAS SR calfie MSAIMI3?468. The phosphoulation status of
PKB substraterF4adFRid, ifiSi8d¢hiiamdTad dimwikd rféedirbdmslainimunoassays utilizing
phospho-specgi%l%@{img{eﬁl(g@Ia%i_(ggggmgst@ghnology). The compounds of Examples 1-180 exhibited
PKB Icinase activity with IC50 values less than 10 AM. [00271]The effect of PIC_B.inhibétion on cell
viability was nigseiretiih of thngRrss Attain AT e HireS RS ulsE G HEC MG T “MDA-MB-468,
MDA-MB-231 hti&ée iz, bl 220 RG31ibdd 6 offthen el sniéndetresited yrsvegtkeaddrowth media for 72
hours and Ce”g".ﬁ%ﬁ%ﬂ%ﬁé@ée@?@%ﬁd by Alamar Blue (Biosource)_. [002_72]The foregoir_lg ha_ls
demonstrated the pertinent and important features of the present invention. Many modifications and
variations of the presgtifivention can be made without departing from its spirit and scope, as will be
apparent to those skijed indtheart, Fbrapaciicembodinianisodssecriigddineddin htesabfenaehby way of
example only, and the f'n\{efp jon is to be limited only by the terms of the appended claims along with
the full scope of equi%eaFé:nets 0 Which such claims are entitled. [00273]All references cited herein are
incorporated herein by referen€e #fkthxeir entirety and for all purposes to the same extent as if each
individual publication or patent®r.paiesyRRRlicationNas spagifically and individually indicated to be
incorporated by reference in its entirety for all purposes. What is claimed is: LA compound of Formula
|  wherein:
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Y is -N(R4)R5 or -OR5; X is N(R6); Rl is an aryl or heteroaryl; R3 is selected from the group consisting
of -(C12.7128)1(aryl) and -(CR7R8),(heteroaryl); R2 is -H; R4 is -H, Ci-Cs alkyl,
-C(0)(CR7R8),)N(R6)2, -(CR7R8)t(aryl), -(CR7R8)1(heteroaryl), - (CR7R8),(cycloallcyl), or
-(CR7R8)1(heterocyclYl); R5 and R6 are independently selected from -H and CI-C8 alkyl; and R7 and
R8 are independently seletted from -H, Ci-C6 alkyl, and aryl; wherein nis 1; mis 1; and each tis 1;
wherein each of the abovg, @dkyl aryl, heteroaryl cycloallcyl, heterocyclyl moieties and heterocyclic
and carbocyclic rings are optlonally and independently substituted by 1-3 substituents selected from
amino, aryl, heteroaryl, CW@&PI%S)YI :or heterocyclyl optionally substituted by 1-5 substituents selected
from C1-C6 alkoxy, C1-Cg %yh%gmplﬁ@ubstltuted by halo, aryl, halo, heteroaryl, CI-C6 hydroxyl,
and NFIS(012--(C1-C6 alkyl CI C6 alkyl, C1-C6 haloalkyl, C1-C6 hydroxyalkyl, C1-05 alkoxy, Ci-C6
alkylamino, C2-C6 alkenyl, I'liyj/ f‘Whereln each of which may be interrupted by one or
more hetero atomsclpmréﬁkﬁa@r@ydmmI;tI(OrO% hydroxyalkyl, Ci-Cg alkoxy, C-Co

alkylamino, C2-C alkenyl, or Co-Cs alkynyl, wherein each of which may be
interrupted by one or more hetero atoms,

Cyano,

hale,

hydroxy,

nitro, or

-O-aryl;

or a pharmaceutically acceptable salt, hydrate, or stereoisomer thereof.

2. The compound of claim 1 or pharmaceutically acceptable salt, hydrate, or

stereoisomer thereof, wherein Y is N(RHRY).

3. The compound of claim 1 or pharmaceutically acceptable salt, hydrate, or

stereoisomer thereof, wherein Y is —?‘~3(R4)('R5 }, and R!is heteroaryl.

4. The compound of claim 3 or pharmaceutically acceptable salt, hydrate, or
sterecisomer thercof, wherein R* R’ and R® are ~H, and R” and R® are independently
selected from H and C;-Cs alkyl.

5. The compound of claim 1 selected from
(S)-3-(3-Fluoro-phenyl)-N-[5-(3-methyl-1 H-indazol-5-y[)}-{1,3 JAjthiadiazol-2-v1]-
propane-1.2-diamine;

($)-3-(3,4-Difluoro-phenyl)-N-[5-(3-methyl-1 H-indazol-5-y1)-[1,3.4]th iadiazol-2-yli-
propane-1,2-diamine;

(S)-3-(3,4-Dichloro-phenyl)-N-[5-(3-methyi-1 H-indazol-5-y1)-{ 1,3,4]thiadiazol-2-y1]-
propane-1.2-diamine;
N-{(S)-2-amino-3-(4-(trifluoromethyl)phenyl)propyl)-5-(3-methyl-1 H-indazol-3-yI)-

1,3,4-thjadiazol-2-amine;



-0-aryl; or a pharmaceutically acceptable salt, hydrate, or stereoisomer thereof 2. The compound of
claim I or pharmaceutically acceptable salt, hydrate, or stereocisomer thereof, wherein Y is -N(R4)(R5).
3. The compolird-of laimmboi-pharmacehtivdlly ercbptd btenstiy Hydrawds 2of SterediSotridrafierebf,
wherein Y is ?J(%%@S) and RI is heteroaryl. 4. The compound of claim 3 or pharmaceutically
acceptable salt ate, or stereoisomer thereof, wherein R4, Rs, and R6 are -H, and R7 and R8 are
independentlyf‘ééﬂgbtbdﬂrmmﬂ(éﬁdl@ﬂ?@f‘&ﬂlmw )Th@e@ﬂbmbhﬂm@aohﬂ~sé}écﬁe@ﬂnm£(®)l—3-(3
-Fluoro- phenycjil%~11\g45 (3-methyl-1 H-indazol-5-y1)- [l ,3,4]thiadiazol-2-y11- propane-| ,2-diamine;
(S)-3-(3,4- D|fluoro phenyl) -N-[5-(3-methyl-IH-indazol-5- y1)41,3,4]thiadiazol-2-y11-
propane-1,2-diafhine- @8)143)(3 4-DidHloroophenypNp8 ) 3-MetteyblH-indadolc- sy 1,3 ,4-

1,3, 411th|ad|a§1%a§ -y d--propane-1 .2-d iam Inc;
N-((S)-2-amino-3-(4-(trifluoromethyl)phenyl)propy1)-5-(3 -methyl- | H-indazol-5-y1)-

|,3,4-thiadiazoKZcamineniNAS 2rathnoyBh@biiomophenypopyl) 53 (Buinethyi-th-indézol-5-y1)-
1,3,4-tbiadi aztmgawbn% é@{u{z@) -2-amino-3-(4-ethylphenyl)propy1)-5-(3-methyl-11 ndazol-5-y1)- 1
,3,4-thiadiazol-2- amine; N-((S)-2-amino-3-(3,5-difluorophenyppropy1)-5-(3-methyl-1 indazo 1-5-34)-
1,3,4- thladlazé'f)-ﬁ %ﬂﬁ@ilmyf$mwﬂ@$fméthmy%WMWI)[Bri@}ﬁmmﬁ?ql@iﬁhdazol
-5-y1)- 1.3, 4- qu?d-gm ine; (S)-3-(4-Methoxy-pheny1)-N45-(3-methyl -1H-indazol1-5-y1)-[
1,3,4]thiad |azoI- -yl] propane- 1,2-di amine; (S)-3-(2-Chloro- phenyl) N-[5-(3-methyl- 1 H-indazol1
,3.41thiadiazdl*23{pkdpare- m}@.ﬁfiﬁrﬁ/ﬁ{é (3-methyl-1Hindazol-5-y1)-[1,3,4thiadiazol-2-y] J-propane-
(5")-N45-(3- Mqthﬂlmuﬁdazol -5-y1)-[1,3,4Nnadiazol-2-y1]-3-o-tolyl-propane-1,2-diamine;

(S)-N45-(3-Methy1-1H-indazol-5-y1)11,3,4]thiadiazol-2-y1]-3-(3-trifl uoromethyl phenyl)- propane-
1,2-d iamine; (S)-N-[3-(3-Methyl-1H-ndazol-5-y1)-[1,3,4]thiadiazol-2-yl1]-3-0-tolyl-propane-1,2-diamine;

(S)-3-(4-FI |,,5 )41.3 4] -2: diamine;
RESH R bR L R Lt eRR e U L e

iamine; (S)-N#53m9ethydiabtitidazol-5-y1)41,3,4]thiadiazol-2-y1]-3-m-tolyl-propane-1,2- diamine;
(S)-3-(4-Fluoro-phenyl)-N-[5-(3-methyl-1 H-indazol-5-y1)-[ 1,3 ,4 thiadiazol-2-yl}-propane-
i.2-diamine;
(5)-3-(4-Chloro-phenyl}-N-{ 5-(3-methyl-1 H-indazol-5-y1)-[ 1,3 ,4]thiadiazol-2-y1]-propane-
|,2-diamine;
(S)-N-[5-(3-Methyl-1H-indazol-5-y1)-[ 1.3 4]thiadiazol-2-y1]-3-m-tolyl-propane-1,2-
diamine;
N-((S)-2~-amino-3-(3-bromophenyl)propyl}-5-(3-methyl-1H-indazol-5-y1)-1,3,4-thiadiazol-
2-amine;
N~((S)-2-amino-3-(3-chlorophenyl)propyl}-5-(3-methyl-1 H-indazol-5-y1)-1.3,4-thiadiazol-
2-amine;
N-({S)-2-amino-3-(4-isopropylphenyl)propyl}-5-(3-methyl-1 H-indazol-5-y1)-1,3,4-
thiadiazol-2-amine;
N-((5)-2-amino-3-(2,4-dichlorophenyl)propyl)-5-(3-methyl-1//-indazol-5-y1)- 1,3 4-
thiadiazol-2-amine:
N-((8)-2-amino-3-p-tolylpropyl)-5-(3-methyl-1 H-indazol-5-yl)-1,3,4-thiadiazol-2-amine;
N-((S)-2-amino-3-(naphthalen-2-ylpropyl}-5-(3-methyl-1 H-indazol-5-yl)-1,3,4-thiadiazol-
2-amine;
N-((5)-2~amino-3-(benzo|blthiophen-3-ylpropyl}-3-(3-methyl-1 H-indazol-5-y1}-1,3 4-
thiadiazol-2-amine;

N-((S)-2-amino-3-(4-chlorophenylypropyl)-3-(1 H-indazol-5-y1)-1,3,4-thiadiazol-2-amine;
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NAS)-2-amino-3-(3 -broméphenyl)propyl)-5-(3-methyl—1H-indazol-5-y1)- 1 ,3,4-thiadiazol2-amine;
N-((S)-2-amino-3-(3-ehlorophenyl)propyl1)-5-(3 -methyl-1 H-indazol-5-y1)- 1.3,4-thiadiazot2-amine;
N-(( S)-2-amino-3-(4-isopropylphenyl)propy1)-5-(3-methyl -1 H-indazol-5-y1)-1,3,4- thiad
azol-2-arnine; Ne((Sr-2raminosB(2fhstichtonppbiemylpropy -5 (Bindede) s Hiddbdordiagahr, 3,4-
thiadiazol-2-amine, N4S)-2-amino-3-p-tolylpropy1)-5-(3 -methyl-1 H-indazol-5-y1)-1
3,4-thiadiazol??*&fine; N-((S)-2-amino-3-(naphthalen-2-yl) roPg/l)l-S-gS-metrcllyl- 1H-indazol-5-y1)-
1,3,4-thiadiazVa(Einmind-HGiphteaiving-gpsepide>-(1 H-indazol-3-y1)-1.3,4-thiadtazol-2-amine;
[blz?ic;phen-?)- f@(,E’%%ﬁ’ﬁﬁ@%ﬂﬁkﬁﬂf@ﬁi@ﬁﬁ?@h@%ﬁlﬁJ(13fr4ndﬂiiﬂ€5—§z)93;24aﬁﬁim03“2“amimé
N-((S)-2-amino-3-(4-ehlorophenyt)propy1)-5-(1H-indazol:5;y1)-1.3.4-thiadiazol-2:amiRe; mine.
N-((S)-Z-aminéqéfs(hz(ﬁffﬂﬁ%“r%ﬁgf%&ﬂ%@%ﬁfé 6%%%(‘!9 -)lfﬁ}g%?g#gfgl?gi?é%ﬁﬁiadiazoﬁ%lieamine;
N-((S)-2-amings3epaphthalencRaytiontpyhEs(DekinsibLol 5/-ytiyzal:-3- a thiddidb BlEAatnrgs e
N4(S)-2-amina:3-(4-isopropylphenyenropyll b1 indazal-Aadit 53w thiackiaok2ominee;
N-((S)-Z-amin%@g%é",gﬁ(ﬁéﬁoxrggﬁjgnyeprop%ﬁg‘:!(jﬁgnﬁa,zoI-S- )}iiﬁmgad azo &%&%@%@e?
N-((S)-2-amindvEc62- 2o ehREryNp H@X@ﬁﬁgﬁgf’%@ﬁ“}" 4-ThiA0IAZ0l- -amine;
N-((S)-2-am ing-3¢yhmethexyphemybiansthyificbiibimaarof-bL5ipdadol iy labiohindsiie;
N4S)-2-amino-3-(4-bromophenyl)propy1)-5-( IH-in dazol-5-y1)- 1,34-th iad iazol-2-amine;
NK(S)-2-amind3™E3 -(trifluoromethyl)pheny1)ProPy1)-5-(1H-i ndazoI-S-érl)-l,S ?4-§htiadiazol-2- amine;
NK(S)-2-aminovac3-Lrfiirorariethylsheny By b rsmmethyl-THIBy rd Aot azg o>+
b]pyridin-5-y1)@?§rf&m A0 }Blﬁzﬂﬁgaii'aﬁilfl-amine; _
O w2 U R VRNV Rt L L R e LS
-methyl-1H-ingdazakhydxdid{S)-2-(methylamino)-3-(3-(trifluoromethyl)phenyl)propy1)- 1,3
+4-thiadiazol-2-amine; 550 H-indazol-51y 1)-NAS) 2 (methyiamne-Griflucromethylyphenyl)propyl)-
-(4-(tzifluorom§i2§/ﬁ%tr%lr?§/ 6%1%@())&1@%&} mdigzol- -amine; O ifluor
N4S)-2-amino-B34-tredirarygteeny&propy1)-5-(isoquinolin-6-y1)-1,3,4-thiadiazol-2-amine;
N-((S)-2-aminos 3143 ifsorsmatiud)phenyeplariyd)-S@sodlinoiinegyliybeg pthpatidZet2- amine;
NK(S)-2-amino-3-(4-(trifluoromethyl)phenyl)propy1)-5-(isoquinotin-6-y1)-1,3 amine; N-((S)-2-am
no-_3-(3-metho>@ﬁ ei)-5-(isoquino|in-6-y1)-1,3,4-thiadjazo|-2-amine; X .
NK(S)-2-aminavay(2,4-ahichtohepiert iyt Bromdbideamus Sy oy D 4 -thiatiadBr-aimas
N-((S)-2-aminoz3 :9[}}%99.'3%?S{'&Pm@%lﬁe%&%@ﬂ%ﬂp@iﬁ)ﬁbaﬁmﬂﬁaﬁaﬁbl1-,2aé:rthinéi,aml'z“
N4S)-2-amino-3-(3,5-difluorophenyppropy1)-5-0soquinolin-6-y1)-1,3,4-thiadiazol-2-amine;
N-((S)-2-amino®3¥-tolylpropy1)-5-(isoquinolin-6-y1)-1,3,4-thiadiazol-2-amine; N-RS)-2-amino-3
-(4-(trif|uoromeﬁh@pﬂ%@ﬁbp@pﬂiﬁﬂ&(@;ﬁnﬁéwmmd)WQWh%@?394‘1“01“1'6‘3’1)"1=3’4’“th‘adlaz‘)1"2’
amine; .
N-((S)-2~amin0—3—(3-methoxyphenyi)propyi)—S—(isoquinolin-G—yl}-1,3,4-thiadiazoi—2-amme;
N-((S)-2-amino-3 -(2,4-dichiorophenyl)propyl)-5-(isoquinolin-6-y1)-1 3,4-thiadiazol-2-amine;
N<((8)-2-amino-3-(4-chlorophenyhpropyl)-5-(isoquinolin-6-y1)-1,3.4-thiadiazol-2-amine;
N-{(S)-2-amino-3-(3,5 -difluorophenyl)propyl)-3 ~(isoquinofin-6-y1}-1,3 ,A-thiadiazol-2-amine;

N-({8)-2-amino-3 -m—tolyipropyi)—S—(isoquinolin—&yi)— 1,3,4-thiadiazol-2-amine;
N-{(§)-2-amino-3 -(4-{trifluoromethyl)phenyljpropyl)-5 «(1,6-naphthyridin-2-y1)-1,3,4-

thiadiazol-2-amine;

59



th iadiazol-2-am ine; N-((S )-2 -am ino-3-(4-bromophenyl)propy1)-5 -(3-methy1-1H-indazol-5-y1)- 1,3
,4-thiad iazol-2- amine; N-((2S,3 S)-2-amino-3 -(4-(trifl uoromethyl)Phenyl)butyl)-5-(isoquino 1 in-6-y1)-
1,3 ,4- thiadiazol-2-amine; and N-((2S,3 S)-2-amino-3-(4-(trifluoromethyl )phenyl)butyl)-5-(
1H-indazol-5 -yl)- 51:i diazol-2-amine. 6. A ph et YMPASILINN. EQMBrSIG@diazol-2-
pharmaceuticﬂ}%é '?éaﬁ?érﬁeg‘ ég{%é’rm gﬁ%egyﬁgﬁ @gr%d&%%% gg%rﬁ@%ﬁ%@o?n%%ﬁ%ﬁ%ﬁol for use in
the treatment 8f'¢¥ncer. 8. Use of a compound of claim #in he manufagture of a,;medicament for the
treatment of cAREEE-39)A- BHIRPEIA B URM AP YHPIER WPt i?ég%?ﬂ%ﬁ? é?bé}lﬂef. >10. Use of a
compound of cldafizzdhXhepasafacture of a medicament for the treatment of cancer.
N~((ZS,3S)—2~amino»3—(4-(‘triﬂu0r0methyl)phenyl)butyi}-«&(1H»mdazol—ﬁ«yi}-lﬁ,éiw

thiadiazol-2-amine.

6. A pharmaceutical compaosition comprising a pharmaceutically-acceptable carrier and a

compound of claim 1.

7. A compound of claim 1 for use in the treatment of cancer.

8. Use of a compound of claim 1 in the manufacture of a medicament for the treatment of
cancer.

9. A compound of claim 4, for use in the treatment of cancer.

10. Use of a compound of claim 4 in the manufacture of a medicament for the treatment of
cancer.
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