WD 2006/ 044860 PCT/ US2005/ 037374 THI ADI AZOLE COVPOUNDS AND METHODS OF USE
1. FIELD OF THE | NVENTI ON [ 0001] The invention relates to thiadiazole
conpoundswosedail44d60or treati ng di seases medi ated by protreirnskzeosass’B ( PKB) .
The invention also relates to the therapeutic use of such thiadiazole
conpounds and conposi ti ons thereof in treat| ng d| sease stat es_associ ated

wi th abnormal cell grihiiADIA i COMPOR ‘ LRI 3E di sor der s.

2. BACKGROUND OF THE INVENTI C]\l [ 0002] Pr ot ein k| nases represent a large
famly of proteins which play a central role in the regulation of a w de
variety of cellular processes, maintaining control over cellular function.
A parti al Iist OoFIELDIORITHHS ESVENJII(es abl, AKT, bcr-abl, Blk, Brk, Btk,

c-kit, c- C-Src, fins <2.. 3. CDK
CDK8, CDK9 &H(lo it tnve’é@ﬁcaKtle&é‘f%fZ@dﬁngK %PEQBI‘&%‘%%%%E% dt%%(sés Fak,
fG(;SK 50 FG:E&, mle%: %?%y ;Eﬁiéﬁ%nﬁ?ﬁﬁ(ﬁgg‘_ﬂﬁ% invefifion hlké related:tl@&he Hiekapeltydse@K3a,

"R Jak Lyn, MEK, . MBK1, p38.,. PDGFR,

PIK, PKB, PiGh tEmAKzole WMQQUIF}K@CI wn@sxtm@ Q@reqﬁmtutgdbseasq gates gsgoCiatpRi

Yes, and Za 7 | nhi such i nas ortant

t her apeut i ¢ tgF‘B‘é‘t Fﬁ)%iﬁ]o FRest é% \a}\ﬁ ém%?‘%?ﬁ@ i?ﬁrggfeEpB (PKB) or
Rac- PK-bet &, anﬂAldléGRm@NDmeEmVMmNhas been identified as a
serine/threonine protein kinase. Testa et al., Proc. . Natl. Acad. %MG

2001, 98, 10002110985 Pioisin kinases represenpa laggq famijy;of preteipg whichplayasgen

Du G

oonn, “prsan e PRE e o TR Ry R ool

S ol il namex e b b
nmedi at es_man ro

factors on ltﬂehﬁ'rsf“g cRshCRY p%pﬁ%}t)@féﬁ#gsﬁ?@%eﬁpﬁ @c}% t@ ,

Cel | . Signafpg fl %spﬁ@ﬁ:s%é%eﬁ%%ﬁtéﬁm@@ EAHY, B0 tFakOles, FOFIEE! |

proliferati on abop osi's and reésponse to 1nsulin. FOr these reasons
modul at i on mmmsm FHGERA, F#GFRS, Fgr, fhd, Fps Frlodiyn, 65K8angbKgBddek, IGF-1R,

of o PREANSRpTak BDR gt MRS BRC: VR, Wl DEERTEIR. EH AEACPRAR (07

pol ypepti dep R%zcﬂt@ YYKS, PUYEl ROUKY) ré) H8.Gid2V BRKQ Y eb,a@A Z:@70.ninhébition of
t hr eoni ne, an am no-terninal pleckstrin honol ogy domain. The pleckstrin

honol ogy ohmnhkmapﬁrhasbscmmﬂmgéa@fth@meﬂél‘ﬁ%t to the cell menbrane

t hrough i nt tion

t he PKBs. T[ﬁ@ ol e o:‘%‘fél (cf%oglril n ﬁogénkmf%éiﬁbﬁgﬁgﬁ?g?gﬂ?sp %%t%/ %}tl on

of phosphat gaghyilyip &!iicts@hasﬁieeh Iiten@ﬁsd pOS kdrinerthiebaine pM&phMasely Testoed alglProc.

3-kinase P13K, "an SH2 domain protein that asso t

2006/ 04486WWM@$2M52Q@7§$4109§%148?% Itayfé%fr%agaz &l SSCA’ gﬁ&aﬁ 5@%2@20, In

particul ar 0SpPhopNsST Kepse,  bypik by ﬁ&ﬁgﬂ&@%’[m&l ne

ki nase, cat%ﬁpyzggrt}tg%sss%gr?t h$e6s| s “of ThPltosp gﬁﬁos?t ol -3, 4u di phosphate and

phosphat i dyAKTDY] PKBAEAKTR) tand PEBsp{AK E3). Theng) BroksNetl.nd n&log@Ad&?ﬁ; #,
9267-9271; Brodbeck, et al., J. Biol. Chem. 1999, 274, 9133-9136. PKB mediates many
effects of IGF-1 and other growth factors on tumor growth and inhibition of apoptosis.

Nicholson, et al., Cell. Signal., 2002, 14, 381f395. PKB plays an important role in cell

proliferation, apoptosis and response to insulin. For these reasons, ‘modulation of PKBs is
of interest in the treatment of tumorigenesis, abnormal cell proliferation, and diabetes.
[0004] The molecular structure of the PKBs comprises a regulatory site near the
carboxy terminus of the polypeptide, a catalytic domain with an activation loop having a
threonine, and an amino-terminal pleckstrin homology domain. The pleckstrin homology
domain permits anchorage of the enzyme to the cell membrane through interaction with
phospholipids, which triggers the activation of the PKBs. The role of pleckstrin homolog
domain requires phosphorylation of phosphatidylinositol at the D-3 position via
phosphatidylinositol 3-kinase PI3K, an SH2 domain protein that associates with activated



bi nds 3- phosphoi nositides, which are synthesized by P13K upon stinulation
by growmth factors such as platelet derived growh factor (PDGF), nerve
grow h f avoanog(M@e) and insulin-like growh factor (| GPeT)us200slois7et al .,
Mol . Cel | . r@eplor tyr0§8q kibdsehoostiqupoty, IGIHERamimpaticwdes BRRSpNOIBOYTPI-IATBASE,
628-630; Datta, et al, Genes Dev., .1999, 2 - -Riad:bladiag t o
the pl eckst'¥heR aﬁ%%‘?‘iﬂf/re&mf W%F@Ma&’ ctaﬂa S %ggﬁo%sz%?fﬁggb%éﬁsﬁgi ﬂgl asna
menbrane. FHBHat@&ld phk mdgﬁndaiﬁa 04,5 4fiphdiphd oSphsieyitsain homdiygdanbiar
protein kinase, PDK1 at Thr308, Thr309, and Thr305 for the PgB i soforms 1,
2 and 3, r dépedtphospRoinositides; whick prssynthesized RyRIPK1POE stimuiation 8y ki nase

t hat phosphoryl at es Ser.4.7 Ser. r i My hhs of
PKB/ AKT- 1, 1605 s Pﬁ@sﬁgé?w%@Mﬁ%@i@%&%@%ﬁ% Fcttirts GRS .o

i denti fi ed j;Q1iRQikeSFewihaaesr GFN )pKasikw: kol Cell.aidl. | W9pt7,d685-1606RKB  and
PDK1 kinase activity. HIl et al. Current Biology, 200% 1% %21%9’12?755
Hresko et &lemmings, Sefesre. 108&R75, 64f630; Dagta, eZFZé‘Z-”EE’L@??e Me I B0sE27-
produces the .full t.| 3 | i i an

Bl so- ocour oy e BleREsei i Rlomy HERain i Hgies AR e e,

PTEN, whi Cg)lzisﬁlaanéiﬁtﬁi’@ﬁ@ NPurdiss activatien oFYKB decwy &y phbsphphdatisdy anothep piofein
i nacti vate

Er 3 BikireRDRY gfgﬁffgégéfh}% glgﬁgﬁ’@% Hrghe Biscimin Fe%gd , riygivety,
2124-2129. ét{\ 0998l er S ek RINE baﬁ?%%% BhadBatiphofoPARes BE@73,Berd Aor

phosphoryl atron ot serine or t ne in the target protein. [0007] Once
acti vat ed, KBk dicatesnmralexill of PKIB/AKAL-1 f-3reot FdrespeativelydiThg Ser473 kinase

proliferation, cell growth nd pronotion. of survival. |ntr.

adenovi r us-2Fevdtyas e %@Fnﬁj@ﬁgwﬁ?&ﬁ%qc@&eqo‘ﬁnﬁglfwa RNRE ar?’fdé?g&@lggge%@
fol | owing .56 BRI AcHARGE R, il Al FutrBnMB¥idgy, 300801 X1281-1255] Hrbdtlo cr GR |
Cardi ol ., , 32, 2397-2402. The antiapoptotic function_of . PK

B ls
reported to. Biol ot 20930378, 286 b2 1622y The pptresyinedyaeaite MPypetbeted form of
regul atory éﬁﬁl ecul es including BAD, caspase 9, IKK-, and the forkhead
transcri pt TRl factor FKHRLI. Datta et al., at 2905. PKB si gnaling is

al so inpli ggmqi in t hesRhysd of OB eak alsé ectir by iintibithig dregayd pliosphdinvesitile, et
al., Nat. Il “Biol., 1999, 1, 500-506), glucose, h(gg%@gi s (Cz Cthg et
al .. J. Bi obecifisehasphatapgoPTENwhichdsse nispyaneyassQsidiedF Y1 FLRGOSPAFASS) . g,
Cin. Invest. 1999 - j j Uk s, er A1 Fab- 4. Nat .
Med. , ZOOO,CO%OH%?OIB?{&%&egé gﬁ%g%cﬁ%@?gglﬁ%ﬁgé %P&égﬂ%lrs ed gKB regul ation
appear in Bbdheinn)j1999, 2660605-$¢bdd, et dlh EancmtRasap897, &t 2¥24+-812i ng i n
cancer. PKB kinase activity is, constj i.ve activated in 2 WO 2006/ 044860
PCT/ US2005/[08p574  t Jhscataliticloppinng 3 ’E‘fﬁ?onﬂb\{%{bﬁ ﬂhea@’é’s%%’%]?g%g"g%egl%g
over express| I]?lfkq I osi ne kinase overexpression. PKB is also a
P fifeo néﬁf%?%éz@ﬁt%ﬁ%s i n response

medi at or of normal c ) to growth factor, signaling.
Expr essi on [6007] he AKDngenetivetesl, PKBrniediate scvengd iceliulafupetionsggcleding ynan

(i)\g/grzl aggf:arp%h tg)rggorﬁ %g ngov%?ar.{%’ prgrtnoggﬁ of Euﬁ’gﬁfal. IYfﬁ‘jllgrllcoréol‘ﬁa?g,'ad§f?3v1'1'u‘sj-'r1%d‘1\ated
akt gene transfer in heart limits infarct size following ischemia-reperfusion injury in vivo.
Miao et al., J. Mol. Cell. Cardiol., 2000, 32, 2397-2402. The antiapoptotic function of
PKB is reported to be mediated by its ability to phosphorylate apoptosis regulatory
molecules including BAD, caspase 9, IKK-, and the forkhead transcriptional factor
FKHRL1. Datta et al., at 2905. PKB signaling is also implicated in the physiological
regulation of organ size (Verdu, et al., Nat. Cell Biol., 1999, 1, 500-506), glucose
homeostasis (Czech, et al., J. Biol. Chem., 1999, 274, 1865-1868), vasomotor tone (Luo, et
al. J. Clin. Invest. 1999, 106, 493-499), and angiogenesis (Kureishi, et al., Nat. Med., 2000,
6, 1004-1010).

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

the most important role being in cancer. PKB kinase activity is constitutive activated in

2



9267-9271. AKT has al so been found to be over expressed in 12% of
pancreatic cancers. Cheng, et al., Proc. Natl. Acad. Sci. U S A, 1996,
93, 3636-864d0c/d4mseparticul ar, AKT-2 is over-expressed POTARYWoSH3IBIAri an
carci noma@, WithFPPEI0 it j;‘f-i;fkl‘%-khﬁai;eameﬁtibmarm@werexsmggjes,tzinﬂge‘telpwr PKB may
be associ at'®d Wi t h" t'uiior "aggi.essj veness. Bel | acosa, eah ah&m l.nt .. J. S
Cancer, 199%osimykingseoverpsprospan i BRE|1g als%amgg}aaqr@? ngrma] SPIHYNCUER EEFROPSG N
Khwaj a, tur si s @REbe edlifl, 15%
2324- 2330!\?"1\%81 agw‘g?o%es%gﬁgﬂl‘.‘%‘ 3%‘1’3%313????}?@%%%? w%@gsw- St 10009

El uci dat i opf RfmihevariaheaeinoRiRases. (Theng e nkaddeoc.oVatlyioa hScard SidhiNet $on of

apoptosis is conplicated b he n rotein substratg f PKB.. i.ncl.udi ng
AD, For k2l S Rt s Ay boRand i o Spreses] 85 o fppifeao i
protein ki &g&%% ol [OKNGAE dcha. dchab9oy0saroBonEss-Refl. 16 AhRichRs MKTE is

el enent - bi ndi prdtein, glycogen synthase ki nase-3, nrl and the

andr ogen r euapixpressed in,1284 ofxvariaPearcinondas ind inGAle ofseidifferentgtedumors 001, 98,

7200- 7205; Bl une-Jen et .al. tur 001, 411. - ; % 0,2

i e sraspmalEaics sty sty ARt gpdipnavaingy Rdieaipe 880 It
their abun@gggen,, 1995964 fR0ex%s. PROHR @ Sediktol ¥PRSmal &I fudutionsl Khwadl 3 ar e
especi al | y ‘abundant "in highly insulin-responsive tissues, incluyding tal?rf}wn

fat. [0011NaMpeluil9a9; 4, 38-3pKButry esalnl Pracetnec20Ws 18432622330 WNamEdvEye

identifyin conp t i to and activate or inhibit one or nore
PKBs. Cao Fu@P?l-,gﬂB@%szg}s'nga es Publication No. 2004/0122016, published

June 24, 2o di scl Bheidueibh aF thelrble@IPHBRIn theiricyake vigroatitdandhinbibiteomeof

anal ogs as inhibitors of protein kinases. In parttj ar, @igggtﬁﬂﬁc'l?ﬁ”rcle
addr esses emuptesss isicompliestedby thpanany nratsinpubgraies s P%%-%%‘B orkhea

coi | ed-coi rdm [ | hp20Ri e, KIgERSSrotdiPicthhse €X 6RB&Id ! ar
si gnal regkﬁ%%@ogyﬁq%%gﬁeﬁ%g%@&ﬁgm%gén S gi%?sggﬁk rcl)gsle (GséeK), and melnbers
of the AGCHabBorhsatoomaoRaf)caMP-resphmseadesant-bihding protei gkycagm suthasani |y of

ki nases includes protein, kinase A (PKA), PDK, 0s6K |,) ,p7DS6K- nd PKB.
Id. [0012] kiIWeci'*arIg"Bﬁ)ﬁe%@leBEé‘}?g%’é?&?Rt)@H iy <1 ah B et A%V’ﬁ&f’h”iz % ek

OVer expresghidq Qggoﬁﬁdsﬁ BISHOTOREN, GB L) SVaraRb00as4 B, BSSLI6se Vatanso, et al.,
concentrati on’o?’ n Yang et al., Cancer Res., 2004, 64, 4394-4399. 3 WO

2006/ 04486NaP®REV.SR005/2007,3 48915010t her work, U.S. Patent no. 3,904, /56

i ssued Sept ember 9, [, dis es _Substitute | L1 Okl 4+ hi.a6li | es
and oxadi gmq&s as aiﬁ? B%‘ﬁ?ﬂ@s L Ht g ﬁ‘é"dgan%&{"hﬁﬁfg?S Waélgﬂn}gggh@gg
The pat ent ggo PRI 88 %igea%gg&bhﬁanoﬁl By indulif-kédpobkiSe tiBmbs including

5,086, 053, | ssued February 2, discloses certain derivatives of
1, 3, 4-t hi atfomadhk, a net hod of obtaining them and pharnaceuti cal

conpositio nt ai nj PG A BYSEkih

chol i ner gi B’%&gﬁm st SMO%P%BSQOfggﬁ &gﬁﬁ%fmgfegulgiﬁ%“? 053 pat g]r%t . hlg%\l.e%er ,

does not disfpseds Madbindtetsd adtivetér 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
kinases. Jd. at 4. The AGC sub-family of kinases includes protein kinase A (PKA), PDK,
p705%.1, p70°%-2, and PKB. Id.

[0012] 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.



[ 0015] Derivatives of 1,3, 4-oxa(thia)diazol opyrim din-5-ones, and rel ated
conpounds, were synthesized. Yadav et al., Synthesis, 2003, 1, 63-66.
Several owoiveddsvsss of thiazol opyridopyrimdi nes and PCT/US2005/037374

t hi azol o- t H08Hazol. o phPratifl FARESY WeF IRt He'dt 28 1YY TPRYHAre 61’1 eagues,

and test ed é}ggl%gggﬁﬁsftlﬂﬂ&ﬂug?ﬁgﬁﬂotl%thl aigﬂﬁésfaﬁd%&adiaid?&i ﬁr&nﬁba&é}%%entél-gg‘h

33B, 350-3 rrvatives -ammno- 1, I adiazole, and relate
conpounds, andayewihagomsting bespaeds.aiible paatt ddes ot addresstthedilaticacefiRKB.y .

Ma t al., Il F , 1993, 1207-1224. S j vat i f
AReone o i o Bt Lane oA T TSR
Pachham a ec#eri@ﬁtives‘l)f éb%ﬁli&lm, %tﬁetﬁéd@o%)a’iniﬁggt%m, @id pRAnRBeutickpr eover,

synthesis of acetam dé’derivatives of 1,3,4-thradiazoles, and related
conpounds, colgpositivascontapmgtteen. Thahgeats aad descibed asdnessate gholBisegic agogsts.

[0016]  Ant 1d: i e 2t AP OLGHRient ROV Orfoss BD oG oM UL LT R been

r epor t ed. nova, MleddiVacoMasi. dRazolbByrimafinGLorRe, b SRl et al . at
678. 3. SER%%Y OF THE Il\ll\/EI\ITI ON 06%??5 Th?sﬁlyrrllvention enconpasses novel

conpounds usefpelmdsywete svathiesigedi ¥edayest abrSynthesidi 2008nk 6Fekfl- X WerabgemraivesThe

i ti | S0 _t.he ther. i.C.. f. such
Conposi &1 orfS UAGHEORORY ERicies g uRr R TopS vl w SRS,
abnor mal  c&ihoifaAddNeagiiés hndSesta ol buti-AingARicEbRY.| Singh epalsdndiuat/eCheBych as

di abetes or Tinflammtion. [0018] In, one aspect the invention conprises a
conpound of1994r3AR, 350-35k2 Derjvatives rf 2 appyo-4;3,4-thiadiazle, S‘@Q@WW‘?COW%: Y

is -N(R4)R - ORS: is. 0O - ! | 7 4

W0 2006/ 0486 PR Estige] s et abthil? 198 Akl B, IEPaABI M3, ¥

from the graup2eREidstdong: ddrivalivéstofahikdibzoldsi wdre spythésizedrndtestgt fod by one or
het toms, -(CR7R)t 1), -(CR7R)t (het |

T CR7RE) ¢ ( CyamBEpRi IV, PR el et dPUcy ey (RIROPs L5 Ry and

5 Lot Dl puage iR el e iyt aciat aractans
a C3-d o hafaee bespakpartedi ¥hah et al., J. Indian Chem. Soc., 1982, LIX, 678-680. None of the

above references disclose modulation of PKB.

[0016] Anti-tumor effects of some 1,3,4-thiadiazole derivative(s) have been

reported. Platonova, Akad Med Nauk, SSSR 2, 167, as cited by Shah et al. at 678.

3. SUMMARY OF THE INVENTION

[0017] This invention encompasses novel compounds useful for treating diseases or

conditions mediated by PKB. The invention also encompasses the therapeutic use of such

compounds and compositions thereof in the treatment of disease states associated with

abnormal cell growth, such as cancer, or metabolic disease states, such as diabetes or

inflammation.
[0018] In one aspect the invention comprises a compound of Formula I
2
N R
N N\ l
P D
S R3
R1
(1)

wherein:

Yis -N(R4)R5 or -OR’;
Xis O, S, or N(Rs);
R! is an aryl or heteroaryl;



R4 is -H C1-C8 alkyl, -C(O(CR7/R8)t)N(R6)2, -C(O(CR7/R8)t, -C(0)2(CR7/R8)t,
-(CR7TR8) t(aryl), -(CR7R8)t(heteroaryl), -(CR7/R8)t(cycloalkyl), or

- (CR7R8) t\(vbezt)mumgml yl), or R4 and R3 join to forma CeRcCAs2008008T130€YCl i C
ring; R5 cﬁ@é},{ﬁf? Fag}iuémaémlwel@@ﬁ@@pwhﬁ EP crpastme ol s lalakpi Wf%?h R5

St bt o For Bl R bR TR BT 2

and R6 to

to 6- rrenb

atomto V\/h@R”Rgf)t@}chfaﬂcyl)L ﬂk-QdeMq)(hett@oéyclyl) a 5 to 6- nenbered heterocylic
or het eroaré/% ri ng, and R7 and R8 are independently selected fromH, Cl-C6
al kyl , andr&yfHoherein nis an integer from1 to 6; mis an integer from

0 to 2 andé@%ﬁa ]{3 tbgetﬁe%?%ﬁlet?g%ﬁ%lﬂ iato & gflﬁ&?@@y FeQabhdiCjoin toEhEA 0589

of the abdV eroary heterocycl yl noi eties and

het er OCyC|he€er6¢yi£hcarba:rby@ichcmglmem,re opti onal |y and i ndependent|y
substituted by 1-3  substituents sel ect gld fromamno, aryl, heteroaryl,
cycl oal kylorporanﬁ& deBdg forn a Gy GiobRltPEyClG BO8; t uted by 1-5 substituents

sel ected f X by hal

aryl, hal oﬁqg]hgtlgféérgwp @@)@?}@h@%r ’@F“% wﬁf@qgk "al {yl a; 001 3

b, 5o it emrry @ oo bl .
- al Ken - a erel eac 0 I C m e lnterru e

by one ororﬁbraé‘gﬁﬁeﬂ%?éo&ffﬁh%&'&% croc ?}F&ng’s WD 2006/ 04X860 P

PCT/ US2003{:03 43¥4re fHdbpéhdefMly se@éc@é&/ﬂrom -Hran& R M8 o P Gahd RS dogttivr adtie

salt, hydrate, or stereoisorer thereof. [0019] 1n one enbodinent the
i nvent i on th@am:tnsge svhichdbempare hisiked jolotorfatma al5 togHmemberedhetesrogyrdictring er 1

100201 L 0 RSB ek R - SRR RTEPI S T
i nvention xﬁaﬁ%e@ﬁae@cﬁmmo@fyl g ald a |
R’ and R® are independently selected from —H, C;-Cg alkyl, and aryl;
wherein 1 is an integer from 1 to 6; m is an integer from 0 to 2; and each t is independently
an integer from 0 to 3;
wherein each of the above alkyl, aryl, heteroaryl, cycloalkyl, heterocyclyl moieties and
heterocyclic and carbocyclic rings are optionally and independently swbstituted by 1-3
substituents selected from
amino,
aryl, heteroaryl, cycloalkyl, or heterocyclyl optionally substituted by 1-5 substituents
selected from
C;-C¢ alkoxy,
C1-Cs alkyl optionally substituted by halo,
aryl,
halo,
heteroaryl,
C1-Cs hydroxyl, and
-NHS(0);~(C1-Cs alkyl);
C;-Cs alkyl, C;-Cg haloalkyl, C;-Cs hydroxyalkyl, C;-Cs alkoxy, C;-Cs alkylamino,
C,-Cs alkenyl, or C,-Cg alkynyl, wherein each of which may be interrupted by one
or more hetero atoms,
cyano,

halo,



wherein Xis -N(R6), Yis -N(R4)(R5), RlL is heteroaryl, Rais H R3is
-(CR7TR8) t(aryl) or -(CR7R8)t(heteroaryl), and m n, and t are 1. [0022] In
anot her ewbadiemamteot he i nvention conprises a corrpound ofPCFarsonosa31374 wher ei n
X is -N(R6), Y .hgdrohy4) (RS5), Rl is heteroaryl, Rais -H R3is
(CR7R8)t(aryI) or - CR7R8)t(heteroaryI) and m n, and t are 1, wherein
R4, R5, and R6 B, © , and R7 and R8 are independently selected fromH and
Cl- C3 al kyl . [0%%}},ln anot her enbodi nent, the invention conprises a
compound of Fornmul a f selected from (S)- 3 -(3 -Fluoro-phenyl)-N[5

- (3- et hyl er 4 phimtiaguwicaBy agdeptapleﬁam yHrate, @8 staﬁe@}sowsglﬂaere%r opane-

L2 diam nep 09)- 3 (3,420 Uor o ADem )b ik e EL hookor dRzehT5-y1 ) |

,3,4]thia

) 3-(3, 4@%9;9 ahenyt ) - N-[5 (3-met hyl - 1H i ndazol - 5-yl ) - [
1,3, 4] thiadi azol -2-yI]- propane-I, 2-di am ne;

N- ((S) - 2- af026} 3- (4- (@ radthercmdrodimnt W%Wl%ﬁ%pﬂﬁesg cogwoppd,gf Formula 1

H i nd |
N () 5 anibpinXi ARSI 'S (- wot ny -
H i ndazol 02'1? 1, 3, 4n bidtReH eﬁmldrméht &mlﬁ'@entlbh(:(nﬁpnﬁsamonmoand of Formula I
- (4-ethyl pﬁzany )%%C%) Y(S@\Irr(gi J 1, Hi]i‘lé?n?dff?aa)%ﬁlg gﬁ‘)}i#% , 4- t hi adi azol - 2-
N- rePn X B | thyl-1
ﬁ#nli Egazol (s f( ﬁng ng Olﬁ D& n, uﬁg{g}ﬂz am( no- ge Y
-(2- et hoxy(rg#e#/ ?‘a’opyl(éz %%é? ]})‘;#M ‘Hindazol -5-yl)-1, 3, 4-
'E gl) agl ?i o] :\/ét ; neh In another embodlmentt the invention comprises a co)mp[ound of Formula I
oX en - .
1, 3, 4] t hi asihasst $ ZSyNéi%: M& ﬁy HPFE% “g‘aé\o‘ g&é%‘sdhseso

PCT/ US2005/ Z .?Cﬁ 3dnﬁ 8, M t are 1, wherein R*, R®, and R® are
i @%7%‘ )3 4 ?Kﬁl azo ﬁ

| H i ndazol - Eropane- 1, 2-di am ne;

('S) - N-[ 5- ( 3HVeAdR! aridR aldamidpelsieyﬂy se{lected om H and C;-C; alkyl.
1, 3, 4] t hi adi azol - 2- d | -
[ ndazol 1O29) [ 1t neapBrtAR0 ettt iy 5 oo STcniEI

propane- |, 251dli8dHB

S) - 3- (4- Ff uor o- henI N-[5-(3-met hyl - 1H i ndazo

( é 4] 5 hi aﬂ‘s)a:m—%moyg pgm}@)[aé(r{ (3-1H62h§ér%11@é201( Sé% 3yi]2*“idla201' 2-yl]-propane-
(4 Chloro N-[5(3 met hyl -1 Hindazol -5 -yl)-[ 1,3, 4]

t hi adi azol 4 @‘ rop ane- 1,2-diamne; (S)- N-[5(3 Met hyl -1

H i ndazol - pgy4.)3 k- Iiaﬂaox%}ﬁﬁmgtﬁlmzs;{}ﬂremy]-iH—mdazwﬂ-wylhEbM d1az0122—y1]-

propane-1,2-diamine;

(S)-3-(3,4-Dichloro-phenyl)-N-[5-(3 -methyl-1H-indazol-5-y1)-[1,3,4]thiadiazol-2-yl]-
propane-1,2-diamine;
N-((S)-Z-amino-3-(4-(triﬂuoromethyl)phenyl)propyl)-5—(3-methyl-lH-indazol-S-yl)—1,3,4-
thiadiazol-2-amine;
N—((S)—2-amino-3-(2-bromopheny1)propyl)-5-(3-methyl-lH-indazol—S-yl)-l,3,4-thiadiazol-
2-amine;
N-((S)-2—amino-3—(4-ethy1phenyl)propy1)-5-(3-methy1—1H—indazol-5-y1)-1,3,4-thiadiazol—2-
amine;

N-((S)-2-amino-3-(3,5-difluorophenyl)propyl)-5-(3 -methyl-1H-indazol-5-yl)-1,3,4-
thiadiazol-2-amine;

N-((S)-2-amino-3-(2-methoxyphenyl)propyl)-5-(3-methyl-1 H-indazol-5-y1)-1,3,4-
thiadiazol-2-amine;

(S)-3-(4-Methoxy-phenyl)-N-[5-(3-methyl-1H-indazol-5-y1)-[1 ,3,4]thiadiazol-2-yl]-

propane-1,2-diamine;



di am ne; N-((S)-2-am no-3 -(3-bronmophenyl)propyl)-5-(3-nethyl-

| H i ndazol -5-yl)-1, 3, 4-thi adi azol - 2-am ne;

N ((S) - 2-woi2na/@4%68- chl or ophenyl ) propyl ) - 5- ( 3- et hyl - | HPcmd®sz@is/0573y4 ) - 1, 3, 4
-t hi adi azol(ﬂg’)_g (aFQZMQerhenyl)~Nﬂ 5+(;?;;l~methy1 -1H-indazol-5-yl)-[1,3,4]thiadiazol-2- yl]-propane—
N-((S)-2-amno- 3- (4-|sopropyl henyl)propyl) 5- (3- net hyl -

| H i ndazol -B2-yliamipes 4. th| adl azol - 2- am ne;

N-((S)-2-ariehar 103y118t 4161 yilpropane-1,2-diamine;
H i ndazol - ?58%%632% th| a I azol qgjgpg@pmbaﬁ%(zsy am n%ilp P

p-tol yl propgh NES-(QMH&[MIH—iﬂdiaZOﬁrd@db[l 54}ﬂu)1dmzc8 Mylﬂﬁr@dnélﬂ@won@ﬂafhph@yl)-
N-((S)-2-am no-3-(napht hal en- 2-yl ) propyl ) - 5- (3- met hyl -

| H i ndazol IEOWI)G' 1AMNAT adi azol - 2-ani ne; N-((S)-2-ami no-3-(benzo

[ b] t hi ophe Y Uithyl-1 Akihdgezely)51)3,4 Jthiadiazbl-2-yl]-propane-
t hi adi azol WBA&EE&WMGH?D(ZI@%%BM 3y(4 chl or opﬁlza)ﬁ[ylyjl) p]r opyl) - 5)21p
ndazol - 51-2-Idja:1ﬂma 4-t hi adi azol - 2- am ne;

]
i
i
((S)-2-am n trifl h | - Had ndazgh - 5 -1,3
ot ad anshs-G-Ghlptraphay TR M A R L Sty piontps
H-i ndazol - 5 > idihe3, 4-t hi adi azol - 2- am ne;
N-((S) 2 am’no- 3- (4-i sopro yI phenyl} ropyl)-5-(1H i ndazol - a}x % 3,4-thiad
i azol - 2- aniSp/- [5 (3-Methyl- 1ndazol 5-yl Fl 3,4]thiadiazol-2-yl]- 3-m-toly1-prop e-
((S) 2 a;a no: 3- (3, 4- di chl orophenyl ) propyl ) - 5- (1Hi ndazol -5-yl)-1,3,4-thia
i azol - #e; "N ((S)-2-amno-3 -(2,4-di chlorophenyl)propyl)-5 -(1
H- [ ndazol Sv8d))2-dmind-3(3-Biagiphadd)prépyl pSH(redethyl-1H-indazol-5-y1)-1,3, 4-thiadiazol-
N-((S)-2-am no- 3 (4- met hoxyphenyl) propyl ) -5- (1
H-i ndazol - R2-gnjnel, 3, 4-t hi adi azol -2-am ne; 7 WD 2006/ 044860

PCT/ US2005/ ey ] ]
chul ) pr opy | QI ek (s osonyt 5 Comettyl 1 findagel 311,34 hiadiacol

N-((S) - 2- am-amind; ( 3- (trlfluororrethyl)phenyl)propyl) 5-(1

N (S5 kst elgu{%rm-?%h%§?ﬂébmlbpﬁwaﬁy?i3p Pb%‘g»tzl EBindsole Y Ay

H pyrazol O[tﬁmé.} ifd-n-5-yl)-1, 3, 4-thi adi azol am ne;

N-((S)-3-(4-cC orophenyl) 2- (et hyl am no) pro {3 met h I-IH-illdazoI-S-y
1)-1, 3, 4- tAH(ED)i2zramino23- élr{l-rdgchlorophenyl)propylg (%-methyl- H-indazol-5-y})-1,3,4~

5-(3- rrethyl-ll—l-lng zol.- 5 yl)-N-((S)-2-(met hyl am no) - 3- ( 3-

(trlfluorontB’f 0 propyl) 1, 3, 4-t hi adi azol - 2- am ne;

5- (1H i ndaz Nj(ﬁﬁ =N hrhidy-3- gs&)}y&réﬁe}m@%mtﬁy@)lfﬂrr(dézdltfr-ylmlgB)AG}nedlhgdHZpammyct )pro
pyl)-1,3, 4- adi azol -2-am n

N-((S)-2-amino-3- (naphthalen—Z -yDpropyl)-5-(3-methyl-1H-indazol-5-yl)-1,3,4-thiadiazol-
2-amine;
N-((S)-Z-amino-3-(benzo[b]thiophen—3-yl)propyl)-S-(3-methy1—1H—indazol-5-yl)—l,3,4-
thiadiazol-2-amine;
N—((S)-2-amino-3-(4-chlorophenyl)propyl)-S-(lH-indazol-S-yl)-1,3,4—ﬂliadiazol-2-amine;
N-.((S)-2—amino—3-(4-(triﬂuoromethyl)phenyl)propyl)-5-(1H-indazol-5 ~-yD)-1,3,4-thiadiazol- |
2-amine; ' 4
N—((S)-Z—amino-3-(naphthalen-Z—yl)propyl)—5-(lH-indazol-S-yl)-1 ,3,4-thiadiazol-2-amine;
N-((S)-2-amino-3-(4-isopropylphenyl)propyl)-5-( 1H-indazol-5-yl)-1,3,4-thiadiazol-2-
amine;

N-((S)-2-amino-3-(3,4-dichlorophenyl)propyl)-5-( 1H-indazol-5-y1)-1,3,4-thiadiazol-2-
amine;

N-((S)-2-amino-3-(2,4-dichlorophenyl)propyl)-5~( 1H-indazol-5-yl)-1,3,4-thiadiazol-2-
amine;

N-((S)-2-amino-3-(4-methoxyphenyl)propyl)-5 -(1H-indazol-5-yl)-1,3,4-thiadiazol-2-amine;

7



N-((S)-2-am no- 3- (4- net hoxyphenyl ) propyl )-5- (i soqui nolin-6-yl)-1,3,4-thi adi
azol - 2- am ne;

N-((S)-2- wmznmdaéu(@ (trifluoronethyl)phenyl)propyl) - 5- (iPswqiseevsiosTss6-yl ) -1,
3, 4- t hi adimpz@)-2:@nAw364-bromophenyl)propyl)-5-(1H-indazol- -5-y1)-1,3,4-thiadiazol-2-amine;

N (82 amng- 3 (i (oo heny LRy} i 1 SR ARbiREGN ) - 1
N((S)- Z-m&-?) (3- met hoxyphenyl ) propyl ) -5- (i soqui nolin-6-yl)-1, 3, 4-thi adi
azol - 2- am'ne;

N-((S)-2- amh((rso-zsammoéxsmﬁnﬂoomm&my)pyxw@pwpyl)si (A-metuil-As-pyamIgiBy- 1, 3, 4- t hi
adi azol -

N-((S)- 2 aﬁi?ﬂbél@'s(ﬁl)&r%ﬁﬂmq}%%ﬁm]ﬁopyI) 5-(isoquinolin-6-yl)-1,3,4-thiad
azol - 1)-5-(3-methyl-1H-indazol-5-y1)-1,3,4-

:\I- f( S) - 2 ;Wnia%g 33 (4 chlor_og}u?nyllj)OZr g;r)l?\tg%l;?m)l%or)%rgﬁ’; 5(- (Iinztozui nolni ar?o 6- 3I)) -1, 3,4-thi
adi azol - 2- ﬂlmdlazel,-Z-NLr(il(l@) 2-am no-3 -mtolylpropyl)-5-(isoquinolin-6-yl)-1,
34th|ad é 1- methylaming)-3-(

N-((S) 2- Y?W&“ﬁﬁq L?&Fl))#e(t(%%“f Ren fn)l r)opy31) 5- (1, 6-napht hyridin-2-y

! , 4- -thiadiazol-2-
N? T S) g a%ﬂ?%ﬁ‘%ﬁé@ﬂyi)ggﬁigggﬁ)pyl) -1,3,4-thiadiazol-2-amine;

enyl ) propyl ) - 5- ( 3- et hyl i_nd l)-1, 3, 4-
t hi adi azol 5—(12-1 mﬁan@l S-}DEN2(SS; 2&“5?11}2%1#%’}15) ( (mﬂuorg/met%}q_) aﬁpfop}%) )i,3),4—
(4(tr|fl gymﬁ henyl)butyl) 5-(isoquinolin-6-yl)-1,3,4-
thladlazol hd N((2 S, 3
S) - 2- ani nay. .ék-_élhi’ﬂof.j ppetik mtehpiyeroyil)-Beisplhinblin-GHyIH ;3n4}&za§1l1a251-9+a)mn€,3 4-

t hi adi azol - 2-am ne, [0024]. I n anaqt pect he i nvent

phar rraceutN-&(ﬂ)ﬂy%@@eﬁ%ﬂFﬂuo@glefh rsﬁg?%ﬂyz)i’é(’py@r -Gspqpiped '%'y - Cgfq'r%%’ﬁ

Formula 1. ne enbodi nent, the pharnmaceutically acceptable salts of
Formul a | corrpoimds are sel ect ed fromamonium trifluoroacetate and
anmoni um Gi(E)i2deanind-3AE-2606¢1044 860 pRaT PSRN ST -OsTBtiaolin-6yhs],3.4-thiagiaglot er |
aspect, the invention conprises a pharmaceutical conmposition conprising a
phar maceutZ‘%‘H}qey acceptabl e carrier and a conpound of - Formula |I. [0026] In
anot her aspee).o-ddifiol NYRhicit Ry HAPGSES!)-3- (o liad1ih 6 yl)-1 5a4 Ukglizok Lrmmsiee,
rredlated er 1n a manmal " conprisin admnlsterln tot'r}u WT?

t her apeut |M—QQSI)32 -ampinbelc (2, 4-dichlpsenhenyprap b gauingHn oy ?nlb3a4‘ ‘Q%@ I sor der
can be one that is nediated by PKA, PKB, PKC, FKHR, SCK, LCK, BTK, Tie2,
KDR, Erk, 3BR® Mk2, MBK, p38, P70S6, ROCK2, GSK3 or a CDK conpl ex. [0027]

| n anot herN @(rg)qd&ﬂﬁaa (4hﬂhbfbfﬁeﬂylﬁjﬂo@]pma@ﬁﬂﬁllﬁﬁﬂﬂ)jlé 4-thmdmzolj2rdsun¢,hat
have sel ective kinase activity--i. theg possesgng }gm Aﬁﬁlpt ac# vity
agai nst oré(pdcaning-3-(, %Q@OWWPWIM%@@S i(isgapaelin-gy Tty

agai nst a dllLéerent ki nase. [0028] Anot her enbodi nent of the invention
conpri ses P8t | ng abnormal cell growth by administering a therapeuticall y
ef f ecti ve msyatamihos-metwhdpropylpS-(isoquinniietylph,3,4-thiadiazol-2-amine;

N-((S)-2-amino-3-(4-(trifluoromethyl)phenyl)propyl)-5 -(1,6-naphthyridin-2-y1)-1,3,4~

thiadiazol-2-amine;
N-((S)-2~amino-3—(4-bromophenyl)propyl)-5-(3-methy1—1H—indazol-5—yl)—1,3,4-thiadiazol—
2-amine; ‘
N-((28,3S)-2-amino-3-(4-(trifluoromethyl)phenyl)butyl)-5 -(isoquinolin-6-y1)-1,3,4-
thiadiazol-2-amine; and

N-((2S,3 S)—2-amino-3-(4-(triﬂuoromethyl)phenyl)butyl)—5-(1H-indazol-S-yl)—1 3,4
thiadiazol-2-amine.

[0024] In another aspect, the invention comprises a pharmaceuticaily acceptable
salt, hydrate, or solvate of a compound of Formula I. In one embodiment, the

pharmaceutically acceptable salts of Formula I compounds are selected from ammonium

trifluoroacetate and ammonium chloride.



to a subject in need thereof. The abnormal cell growth can be a benign

gromh or a malignant growh. In particular, the abnormal cell growth can
be a car cwoanws/o4swncoma, | ynphoma, or | eukenia. In one pemusdooswat37of this
met hod, t h@oagﬁ]lor mel JIpehétharaspach, thsmaentmrc@mpnswrfaammmﬁ@euﬁwtwmpSlFlPan ted

........

to, Iung aficer.,. bonecaricer a cr i c_ganc ancer of

t he head OPOW@Eng@G’?’QH%ﬁ%nd& Iamepﬁa%i Faper g gﬁgéo{{n%erl ne calﬁcer

ovari an Cazﬁ@i % r ect g}, h@R&GEpect aREBWefont dogpaised a megiod for tdatinpa irzaecer |

col on canc reast cancer, uterine cancer, carcinoma of th fal‘lgfﬁgrhﬁa
of

tubes, car meddated disorderingrmaaneet camprising-adEpisivRNS fo theanarapg) atherage
the vagina, gf&%b%'rar},g&angﬁ écﬁgﬁ)c}/ulﬂlti\é Fo{?ﬁ’lﬂ%' *i‘hémsB‘d%f She G is AbdiaRa by

esophagus cancer O e endocrine system

cancer of tpen tPRYIB OPRICIFIGHR, SGENLEK, BTK, neezgmrmkpml(gu\mmsxnpés of the
adrenal gland, sarcomm of soft tissue, cancer of the urethra, cancer of

the penis, PIPS6IROEKIaRSES or akis6p@PIK- acut e | eukeni a, | ynphocyti c
| ynphomas, r‘@ er of gﬁ tﬂérae %rdun&ﬁmtflg fnv%ﬁtlérpﬁlcoﬁ%)%b%ﬁ/ FQ{EmHﬂ eb&hpoursal

cell carci carci e rena elvis [asnms of the *central

nervous sy sghfmMat&déRctive [dnﬁ@el’ ACHENS 1.9/ hbppassess pignificank acivity against one sperifie em
glioma, pituitary adenoma, or a copbinati.on of ongggerr? re of the foregoing

cancers. THhanas @OYESSIEless AT SRniTeR] a5l agast # fig a patient
havi ng can erein Edrppidel BreStirplibn6aRdlicelli ng of
smal | ceI I (iWJ Séhcarm'?\%o%r%ﬁlg%&gnnegf ?f ?’F&hﬁ& I@%ﬁm ngma e;lo hag(]:eal
cancer, ¢Reythdpeiinisieang b dadrapeuticailysaffectied anonm of Blcauigewn eHIveniiRbast

chol angi 88382.%@2%%ﬁe@a%wepfiﬂ@ea%amﬁ%eﬁa”ﬁ%gmér e PR PP 2 Dot et
of said Inc;?%fng?bg‘tut ngmhlaﬁ hd atoANhitellSréwiieah BR apafdindred, aticuma,

di sease, imted to, psoriasis, benign prostatwﬁl
hyper t rophymphomtanMemla gnom@b@@ﬁ@nﬁ%blsmh@m@mg? acell growth is a

1, T,0p,,Ip,iarjat er. th W ﬁ%ﬁ&’ ARthod of
adm mst enng@4f ’tlﬂ‘élflglﬁlgu]?ult # tgﬁ"e%@gvggﬁﬁ’;buﬁf%h? or mu e &Ine?:orrpound to
a mamal fQhndek, %hbéi%f@ie&ﬁa&ernaﬂka&ﬁam@ﬁs cointhodularanclehend, enbrmeaanm,abet es,
i nfl ammati on, and net abolic di sorders, [ 0030]. I n another enb d| nment

i nvention @N@l@ms@fs regtafpaneet cRuser ?f@ﬁtapﬂde%Pn SHBIPAY: ?%‘éarncF’;ﬁ béeaSt
patient in need f ué?n e C%L %g@ﬁ&ﬁ ﬁh@??ﬂcﬁléltﬁﬁésnga&&ohﬁeof% éRBmeium,

t her apeuti (95?“16? prop | ca I ve anount of a conpound
accordi ng tearchmaibfthé ceraiggcacipbma msﬁdmﬁaguml d:aycmomeptf &l wrhess Elodgleints

carrier, or vehicle. 31] In anot her ect i nvent i enc ses a
met hod f or Dls@awﬁgceép? ]é‘?@ﬁgﬁl%ﬁmﬁ’ﬁﬁ%g‘?‘ Fral} HH ‘%’fngnfanic? 2&1«3 g?%%f >
conpri si ng gﬂg}l éa%{pgf df8 th§rdid B1aRA daBEr of thd RiABRSW Fiaad,|cindr ofthe adrenal

prophyl acti ctive amolnt of a Formula | conpound and at |east one
addi ti onal gnzﬁﬂmpmma of safidissue, dancBETthe ERUDESEREETIENE YIS REOSKHY/EITEELN 4. 1

EE ZL :\I]Ic TL g\l.%bl%?%?q ?f]@ufﬁﬁg‘ﬁﬁﬁ}ggg lfggllnlllo% 19 %/mﬁ{orﬂlsas? éa%c&sothhé Blaﬁﬁ]ér?cancer of the

kidney or ureter, renal cell carcinoma, carcinoma of the renal pelvis, neoplasms of the
central nervous system (CNS), primary CNS lymphoma, spinal axis tumors, brain stem
glioma, pituitary adenoma, or a combination of one or more of the foregoing cancers. The
method of the invention also comprises treating a patient having cancer wherein the cancer
is selected from the group consisting of small cell lung carcinoma, non-small cell lung
carcinoma, esophageal cancer, kidney cancer, pancreatic cancer, melanoma, bladder cancer,
breast cancer, colon cancer, liver cancer, lung cancer, sarcoma, stomach cancer,
cholangiocarcinoma, mesothelioma, or prostate cancer. In another embodiment of said
method, said abnormal cell growth is a benign proliferative disease, including, but not

limited to, psoriasis, benign prostatic hypertrophy or restenosis.



defined below [0033] The ternms "conprising"” and "including" are used
herein in their open, non- limting sense. [0034] As used herein, unless
ot her wi savepamdmﬂsd the term"al kyl" neans a saturat edcsrmsaoogmnahal n or
branched ndf028ic! i ¢ Hipcdmothsr epbrdiment thefineamtion F@HBDS%&%WG%WmSIeHnga

f o [ 1S €
Bepr coont atl erape@ge e B oAbt i GRAROR 1 hng e

-n-propyl, stheddit ddnditiofis Basvted fromnhaﬂe&x,)&hﬂammahantaylﬂ metabohcﬂ;sbrderm nonyl
and -n- decyl whi l e saturated branched al kyls include - isq (PP(%IHJ i
-sec- but yl , [003@obut y! In anptet crpbrdjment, @db\éﬁﬁ‘f‘% emz’f%?ﬁm?m@? cating ot

5 e g TR A e

3- di met hythbrapsiltically 8r pliopkligticalin E)Sféqtlvﬁ ,amodnmﬂalﬂqolngmun@/ aqcordlng to Formula I
, 3-di met hyl hexyl , 2, 4-di net hy Ih? 2, 5-di.net h
’ 2-
3-
e

2
2
2 i met hyqng@m}&armacgutzcalh' WH‘F}}% f EXGjpicntgCasTiey, ft %W Be ntyl
3,
2
2
2-

- et hyl hex exy hexy 2-methyl - 2- et hyl pentyl,
- met hyl - 3- retrdmylhgexattcy,f in aZpatEnfuleneéd dierqotf,g@mpﬁsmg’zadn'emhbﬁnng 1<eth¢;mh@;t;a|
nme

thyl -3 eth | hex 2- - 4- | hex di et ent
3. 3 i ot hy I ReRpricelpomapRrRERY <ecteamatng Ry T el s ac gt

al kyl gr OUpml%aa'adﬁﬁmHﬂﬁéiQﬁédtfc‘é‘&ﬂ or substituted. [0035] As used herei n,
unl ess otherw se specified, the term"al kenyl" neans an unsaturated

strai ght cHaETTAcILEmDESE&IPM@N:QEITHEHWEMEI(BUn having from2 to 20

car bon ato one carbon-carbon doubl e bond. Preferably an
al kenyl has4 Bﬂbfg’ilﬁ{é‘ﬁ@}tﬁs atons and nost preferably 2 to 4 carbon atons.

Exenpl ary s ght C hgrihBreah& fMpiwing Rethsl ke usdDiniBis2PeéifiCibithey are used as
PCT/ US2005/ 3 74 but - 3-ene,, -fl ex-4-ene, ane -oct-i-ene..rxenpiary

orancncu . ntefigedbelowiyi b rret hyI obut - 2-ene, -1-net hyI hex- 4- ene, and

-4-ethyl -o ene. I » « bstd ed.
[0036] As @g#]herelmq i h%‘?gl“g% oRr Y aﬁgrﬁgf?l;t??n%géﬂ&%

nmeans an  AkdiiingGemdp i n V\/m ch one or nore car bon car bon single bonds is
repl aced W|th an equi val eg nunb car bon n trl‘élhadbonds An
al kynyl grd@P3Hust coMphsed ergin, ug §° 18%1?‘1’88 cHFae?

Subst 1 tut Edst flraitl M@ﬁ Fbﬁh%‘i’ bfzingﬁé'iﬂorf@ycqﬁ%% df@)%ﬁx%bﬁ haﬂﬁg &% OtEI120 Yirben

speci fi ed, term oal ky nmeans dn alkyl group in which one or nore
hydrogens hasmbgeeferablyl lat@ darbyn atofrsl amgemsapm&rahiy vk FabematemsmBepregentative

fl hl 0038 h |
ot <o SpbBRed S ShRBRSon e el O Blon s P "FiBbEn 47\ 02,
one or mor & bydrogens, hasctpe einsenlang eﬂidw,yll Pl dyathirarest Ibra@fchetbaﬂcylsmﬁﬁde -The

term "al koxy" " nmeans a structure of the f ormul a_ -0-al k [ 0040Q] . The éerm

"al kyl S ul f osqprbpyi‘e-acpsblay]s tisoluttyls densfbutycisoperiyl, 2-m gtygﬂ %methyll{%ﬂ,i 1 The

terms “alky] &H‘y pentyf‘?-me ylplerlﬁy ﬁ%@tﬁylpgﬁ?fp 2am§tth§1f1%;(§'lr 8. ngthﬁﬂ@xﬁ of.mul a
methylhexyl, 5-methylhexyl, 2,3-dimethylbutyl, 2,3-dimethylpentyl, 2,4-dimethylpentyl,
2,3-dimethylhexyl, 2,4-dimethylhexyl, 2,5-dimethylhexyl, 2,2-dimethylpentyl, 2,2-
dimethylhexyl, 3,3-dimtheylpentyl, 3,3—dimethy]hexyl, 4,4-dimethy1hexyl? 2-ethylpentyl, 3-
ethylpentyl, 2-ethylhexyl, 3-ethylhexyl, 4-ethy1hexyl, 2-methyl-2-ethylpentyl, 2-methyl-3-
ethylpentyl, 2-methyl-4-ethylpentyl, 2-methyl-2-ethylhexyl, 2-methyl-3-ethylhexyl, 2-
methyl-4-ethylhexyl, 2,2-diethylpentyl, 3,3-diethylhexyl, 2,2-diethylhexyl, 3,3-diethylhexyl
and the like. An alkyl group can be unsubstituted or substituted.

d
di
ﬁ' met h;’doﬁ?gyet hyl Iﬁ aﬂb{ﬁ@f % ﬁﬁﬁé mve% 168 E‘%oﬁﬁﬁgé& o neth R {0 tregigydr,
t

[0035] As used herein, unless otherwise specified, the term “alkenyl” means an
unsaturated straight chain or branched non-cyclic hydrocarbon having from 2 to 20 carbon
atoms and at least one carbon-carbon double bond. Preferably an alkenyl has 2 to 10 carbon

atoms and most preferably 2 to 4 carbon atoms. Exemplary straight chain alkenyls include
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-N-al kyl and -NH(al kyl ) al kyl , respecti vely, wherein the alkyl is defined as
above. [0042] The term "al kanoyl ", aI one or i n conbi nati on with anot her
term neawe 2006/qabocal of the t L){ Céng rein " RCTIUS2@8/0313Ry |

radi cal as— oAt oV ELGARC. G JlcS‘("é) cplayy B%Pb‘b%ﬂ“‘#‘ai‘&“‘“é’ﬁ M EENpT es  of
such al kanﬂ;éhlﬁ %@P@@'eﬁe i mqﬁéﬂ@# h%ﬁ-ﬂtéﬂe; and BidthylQUcOaeaE.Y An aledyioryas einybe

pr opi onyl valeryl, "4- rret hyl val eryl,” and the like. The terns

"al kanoyl ambsutu‘techmdmmbdnam@ll oxy mean NH- al kanoyl and - 0- al kanoyl ,

respectively. [0043] ,The rm"al.ko on o r,.e of
t he for mul E}/Q% Ho( O) A53F ?i/ﬁ relPOEH’ iﬁnfééﬁg%[elémﬁgwﬁ%@y? F?%ﬁ‘;s““‘;ﬁ‘? Iﬂ&lr[rlggﬁs a
structure gfict BRuf M @hith ohebfitoe carbdrStadddr dhiy bonds@Ofplacéd withed elqmvalent
unl ess otherw Se specified the term"aryl" nmeans a carbqcyclic ri nga,r

ring systemumbencfi cmh@g ~dartpm t8ple donds. rAIhglkﬁlﬂﬁdr%OWPséPﬂmﬁflsq %3%‘13
is aronmatic, Thglbi ( ﬁ%&u’cﬁ%o&mﬁ%&%&l ic aryl group are all car bon

at ons. AryPt S no- or tricyclic groups as well as

benzo- f usegyg bocycwsﬁlsémh@éme@ﬂéss@memmesp&;ﬂecﬁtﬁeeémmﬁmﬂiqdbhtehw amnd
the like. Preferably, the aryl group is a nonocycli or bi cyclic
ring. Repreahgeup uewmcwngpbmsge hmgfaéh@%mWeplw W a gr‘??&@éﬁﬁy-?\

fl uorenyl i nde dagphthyl . An aryl group
can be unsH%l&gF‘%%}EgmdS%ﬁl’ﬁH 3 1°BH§%3&E‘MCV@ 1?8’3%/ 860 PCT/ U200/ 037374
Q41, hp ter pog38gt exgr Ay;lusedmmas mﬂewoyﬁer\grseupemﬂedgvthedmmﬁ@dmxmﬂwé” mpats not
all, of the ring carbon_atons is substitut b ra,.at |l ary
het er oat ongn a]ﬁké’? group In which ong OWOTGK‘W&?@PB E?i/li’éle&r B‘ﬂ aﬂﬂb%ﬁfﬁﬁgﬁg é%tput ed
or substi tw(%@bc[ 004, Eég{i’l ta?%%ﬁ%&rls%tﬁ%ﬂue HFﬁl@%rﬁ{hWﬂ@E’dlk’ﬂat ed or

sat ur at ed arbon t | east one rin having from3 to 20
ring car bo[()(]zm])rrs pihé tarmb‘lalkyisutfnm)ﬂ” ana sunngure@ thsdarmelanS(O)relcli ngs in
a cycl oal k

roup are not ar A.G ou
unsubstituY%qbr subiﬁﬁ dalg a?ﬂegltag? iarm%xg rocgc % %n%a%esfomula

cycl oal kyl _fy '-blléﬁ'aﬁh—ﬂ‘l—l B NRespaetivagt whkdein the alkyLRrde@inedisbiove.s
substituted by a heter oat gl?n nfp)ébgryghet eroatons are NH, 0, and

[0049] As (st bed Kbetqnm“auc@n@d w&yle@ﬁmﬁ@mbmtémwhaﬂa@ﬂ&m’dﬁ%ﬁnﬁ? be
bstituted with ’ b
;ganal l”yeéaél‘é"' i f@?%gaor ﬂ%(% " eé&ge‘ik H 1 fdic f:?s defnbSh t{)«ﬁ»feeaﬁd

exe y par ar c asses, cl asses, and
speci es of c{Op—Fny£edrbeiyl rddicalvl Ekarhysles amrchcall@heyl radieals immqamayb

t |1 b tituted d t h th t .
+ oUbst1 1 ut WifuSroRA LIS Ryt DToPIOTEn BHATY Vb ArbYBer Y R dhe einet her
preceded byy{ o, LakMoy BRLhOM 3hd Yalkoy My niEheNH hikahbii Jh@POAIRIRS, ©

hydr ogen radri ca g a gl ven structur he radi cal of a speci f ed
subst i t uentespédtivelys ot herw se indicated, an optionally

[0043] The term “alkoxy carbonyl amino” means a structure of the formula —
NHC(0)O-alkyl.

[0044] The term “alkylsulfonyl amino” means a structure of the general formula —
NHS(0),-alkyl.

[0045] As used herein, unless otherwise specified the term “aryl” means a
carbocyclic ring or ﬂﬁg system containing from 5 to 14 ring atoms wherein at least one ring
is aromatic. The ring atoms of a carbocyclic aryl group are all carbon atoms. Aryl groups
include mono-, bi-, or tricyclic groups as well as benzo-fused carbocyclic moieties such as
5,6,7,8-tetrahydronaphthyl and the like. Preferably, the aryl 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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substituted group may have a substituent at each substitutable position of
the group, and when nore than one position in any given structure may be
subst i t utwo 20ectida4seor e t han one substituent sel ected fr ecrass@sosfived

group, th [g(m ti t uemthe iBYL BRtcdAriie imdahe af afye grotp irdwhickoee br more bet yot all,
posi ti on. i "’n{');fnati o‘rilm'sgﬁ‘bf“"“s‘kt}%s't i&?’gle i

r L tuents envi si one%é?ési hlg i nvg)‘rllﬁi on.ar
pr ef er abl y of Hesng dasbonrasemms is substitpied by 2 Mgter  AOBY Y BRI 1Y
f easi bl e crpopnds 0050] . " HhReprotein kinase B, al so
known as A%FE“%J%OS&PS'LFﬁO@rﬁgom scta%lg)g@l%g ré%dﬁrgﬁ%gW%i) preventing a
di sease, dijggyngler, OITheasdi tdyoloalkyBimemns an unseurated ar sawnated hydencarbonygh®e
pr edi sposec! to the disease, disgrder and/or conditi Onfeutbuh Es %ott 1)()el_hlgbeen
di agnosed femnstdleasigonering haying FAML 1o ghearhnaatoras, Prefrraly fEpm 30
condition, |.e, i.ng i ire n8NForbtid. A ERldaBW1 Rgodp&n be
di sease, dicg@%g%o?ﬁsg?ﬁ%eon ﬁstu?gﬁ?&?{%ﬁ, C uzgierrllg r%gr essi o}%hoa?&%% di sease,
di sorder, amgdbefitusnetisuboitutedr one or nore of its synptoms. [0052] The term
"preventing” refers to the gbilit f a conmpoun r c QSi L]
i nvention tl80481 event Thedsrge éer‘i"‘dé]'ﬁi ey %&P&aﬂ(yﬁ)w ‘?@gﬁﬁfgaﬁggaﬁgg%%%gs

having the . di ' Hered efei6diods SRASH, OThed t er m
al so enconﬁ'g1 scélgo%ﬁ%t%%%%%@2%%5%%5%%2005/ Org@g% ev nS[)i n pror ss

, @, ,c thegdlisease in manmal s who are already suffering fromor P r have

synptonms of such disease. [.0053] .The term" | " f ne human

ani mal s or [AA%hns. [Oﬁéﬁfc’i@%&@&WQF'@PHn?astQﬁﬁr%%y%n{pgéﬁ}éoﬁﬁ ﬁngl?ybé;ubj ect”
nmeans an anf®utt®with ont 8Pmord @bsBueRBaRBh aPhnd ilihaet @enerhlly dsve, opusi | |
cat, dog, nouse, rat, rabbit, guinea pig, etc.) or_a manmal,_Ii nﬁlbudl ng
chimeric arsemplifistisnpartieulimedssesapebcassazaingd spepies pigthe inygniih It gl be
prevention of a ¢ r, the term'"pat] SO - U | . pRaRs a
monkey or &Pplﬁ‘&’ﬁﬁﬂ?ﬁ%ﬁ@? p}BPséef 8P§1%Ir“§@§hﬁ§&n‘étﬁ& P #gﬁggiﬁa?giﬁgﬁnﬁgghﬁ nt the
patient or vsuhiiRedd drSms@stibited. ' dn Rynepalcthiecam "shbOBEPd Awhethetpreeedsidhy the
"therapeutically 'effe(':'ti ve anpunt” refers to ?ﬂgﬁrmunt of a For méhwgcthre
conpound oftemhoptianalit’ios RO, &iets 1o BiedgPIAFREE ) ?gﬁncr?“élﬁ?ls ' pr&vitde™ s
benefit in ., tﬁe L3k TR L QiR sEY Githdf N UMesd ofhiRHkd inditafl, &1 spRmANFUCh as
cancer, to ‘4 y or “mni i Ze synptons associ ated with the condition or

di sease, Orsubgtiteted gronp neaylaver atisstittent o el sebstiutabiepesitiarhedithe grouppand

particular, a therapeutically effective anpunt ans, an . ff£1 cl ent

to provi de vehenmeara Heat o PB%‘HE’FH”W@WWW%SFW eé@?]%(%?‘?%tﬂvtﬂl @Jﬁ ﬂgdr{l %ﬁunt

- of a conpoypg; t%&&tém&ﬂtd BoifibdBrduf! fHe RuBRIeADiy 8 eliralis eaneor
non-toxi ¢ anount that | nproves overall therapy, reduces or_avoids synptons

or causes afiffetestensesry posidomaGombinatiens ¢feuhgibentsenvasionced Ry hisAnyFtien gy gi es

with another t hﬁfya gs%tthgt 1895 the formation of stable or chemically feasible compounds.

prefera
[0050] The term “PKB” refers to protein kinase B, also known as AKT.
[0051] The term "treating" refers to:
@ preventing a disease, disorder, or condition from occurring in a mammal that

may be predisposed to the disease, disorder and/or condition, but has not yet been diagnosed
as having it;

(ii) inhibiting the disease, disorder, or condition, i.e., arresting its development;
and

(i)  relieving the disease, disorder, or condition, i.e., causing regression of the
disease, disorder, and/or condition, or one or more of its symptoms.
[0052] The term "preventing" refers to the ability of a compound or composition of
the invention to prevent a disease identified herein in mammals diagnosed as having the

disease or who are at risk of developing such disease. The term also encompasses
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[ 0056] As used herein, a "prophylactically effective anount” refers to an
anmount of a conpound of the invention or other active ingredient

suf fi ci enwotooaoasssbt in the prevention of a condition ecrdisseaserssuch as
cancer, ' onpreventiyefigtaepprogesgien.afihs distassdn owmmals whe gpshalready eidemng from or
effective %f'rDUnt rr%rgf eil(‘gltlo an anount sufficient to prevent initial

di sease or DEYRSYHLOME Qh8YNSPS®8t ead of the di sease. The term preferably

enconpassego@3fon- t PheGerd BHthmhiTatfetdiBmOYSSmAM @hhdls o Rihydsaxi s or
enhances the prophylactic efficacy of or syneé‘%l, es Wi th anot her

prophyl act i[@05d t her disesed beraige the temp {ErEntRor (EBirch onewns, an angmald &8 $a% on"

refers to the use of .nmore,than,one r I i - i ent s
G il ¢ aneohdig: SER i entiam e el O Wl b, ABTaRly SlflRREl) Y
admi ni st er gghialSHedngemeric dfblardshaiic aieppeatinenabke & thearatmeltiori ve or

synergi stic. [0(_)538] As used herein, the term "phar macfeuti cal | yﬁﬁcce tabl e
salts" ref prevenidomef a eancer; thedersy “Fatignt 9k asubiest LRIeteagbly meaRed FRBKYY Hoh- t oxi ¢

Its™ ref erontomal a guncps Esdved Sich.
Formil a1 CupuAeet Lo ARply 0L G dec il SRR AntEl (8 AP R St ol 0 sl 1

may be pr egﬁli@@dlb%da&ﬂﬁcﬁ,ui tabl e nethod available in the art, for exanple,
treatnent of the free base with an i norganli c.acid, such, a hi/drochl ori ﬁ
i 8

acid, hydr d55ki ¢ adisdised hereims A ¢ therapguiiGally effectiye; anough JEHHD I T YRS

the like or w ' lefihi SRHEMPAAS80ide a benefit i
PCT/ USZOOS%B?%%E cglglgg IC atgle gfﬂeﬁm?rgug {Ogﬁlg tﬁ%g?@a aci él1 rrandleleiac _eggi_ dl,n
fumari c aciig tremhentiot pasvientiorpyf aisinditiomair dliseaseahiti anednder, t gelay dprmaymze
salicylic acid, a pyranosidyl acid,.such.as glucuronic acid.o .

gal act ur onSEmBOME, 2520gtat ﬁﬁéﬂ}ﬁfd’iﬂ XpngL ?’ _,easéau‘?:rﬁoz%“ecc?r_taﬂe 10_5%? E}leodrlsetag? aric
acid, an aghng bk Ingb&fﬁﬁuﬁﬁ 2A883pdutical bifecie BNl Thear® GnGmoant SIffoRhi C
acid, such as benzoic acid or cinnamc ‘acid, a sulfonic acid, such as

p- t ol uenes o provide atberdpenticdiehelitas wivborised dixsanneesion Wish pp aouptrof aqompoypdy| a
| conpound i.§ an acid,.the desir har |.cal . be
pr epar ed bﬁfiﬁﬁn%%%f’ﬁ’tfp%?eﬁ‘é‘tmg fa%?%é)mg%? g’??%ﬁ%g,a h%?(lta%%{?r%?\ltg ﬁlgt}tﬁ?lh@p? @gg ogg]%é :

Wi th an i nefegas)i fedubds d?lagaids Syrapens oF ¢albes 8f dibeadel orenhicesrtitetherapasivdar y or
tertiary), an alkali netal hydroxide or alkaline earth netal hydroxide, or

the |ike. Ekfficasy pher syaergiesypiheanogher theraneiieag®ts i nclude organic salts
Lo L Lee ; . . T ! . |
erived Trofsii o adldRed RUeH, @g%%bgglgpgcgﬁggﬁeawe%m SR Pan RASWRIOY

secondary, ertiary am nes; m nes, suchtas pi peridi ne,

nor phol i ne aaBgipomidethz inventi@ner dthearagting mgsalians sulificientth reswhingbe prayvention

cal cium potassium mnagnesiu man%anese, i ron c%géer. i nc a%urri num and
lithium [@b5opnditien QrfisRase,such s GANCEE, T FERTRGE 9Tdn ﬂ“%ﬂfxcaé’ﬁ%rm al entity

that after B Ol e trefdr iParParflbit 86 fTelent hepRPEttinical | v
ef fective %@ngﬂll&tgz&ﬁe%éa[g%(%%lg}éﬁfi[ﬁeﬁ(r:onpounds of theins&?ﬂrslventi on nmay

cont ai n ondisedseopthe rasyramet pr spreaseefithe diseasd. The termcprateraly FRGOBIRASIES ad108-

| onéi , i s ol : FREE
i et ex combpde St RS FBPESHbS Yrhlf ropfly B ne R T BichyIAltl Lhiey o or
these coMPURAS AW fth S¥RhaSTbYhylatc W eskrigeutibegatesent i nventi on.

[0057] As used herein, “in combination” refers to the use of more than one

prophylactic and/or therapeutic agents simultaneously or sequentially. The agents may be
selected and administered in such a manner that their respective effects are additive or
synergistic.

[0058] As used herein, the term “pharmaceutically acceptable salts” refers to salts
prepared from pharmaceutically acceptable non-toxic acids or bases including inorganic and
organic acids and bases. If the Formula I compound is a base, the desired pharmaceutically
acceptable salt may be prepared by any suitable method available in the art, for example,
treatment of the free base with an inorganic acid, such as hydrochloric acid, hydrobromic

acid, sulfuric acid, nitric acid, phosphoric acid and the like, or with an organic acid, such as
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[0061] As used herei n and unl ess ot herw se indicated, the term"optically
pure” or “stereomerically pure" neans a conposition that conprises one
st er eoi soweno@io4ascoconpound and i s substantially free ofPCotuserns/037374

st er eoi sOMBEgdicQtidl halei€ a4 ouneinichrid, exadgticecid, funstrierasthypralan¢ kgidurevic
conmpound having one chiral center wll| ke subst al.|

opposi t e eAgift PXeHE ACIH glb’ﬁ‘@l Serlic Ach Byapﬁ’ﬁ?ﬂosa}je 87?&‘:{' 8apf uﬁmﬁhir&eamd o
compound coupLLASR. o SRl alRRRBRN, 8% Ritriveligbt uohrionsidsieiabioselr of

t he corrpou% ess 20% by wei ght of other stereoisoners of
t he conpoupgth a3BEgarfic G(flé magluya:rgucelatdean ammatlammtsuclg@@/bwowacgmr CHMagHE

st er eoi soner of the.co and .|l ess 10‘V f t
ot her steré@ﬁs%??éfoénco‘fm ﬁEC ?ﬁﬁ)&dﬁ es‘k‘f? aﬁgf era Y gcgg)gt&g:rﬂ%'q?

about  95% by 'uﬂﬂt copoRfl@ iSAPIER tBOIRre@phaiiiGocu o BLadeBlsle sais may ban
about 5% by we t of the other stereoisoners of the conpound, and mpst

preferably pgapmﬂebly myamtﬂ:b@meﬂ@ﬁ/fdmyxmplgmeaﬁmem Qﬁﬂﬂeﬁeéraétﬁ wHhan Morgatie

conmpound and | ess than about 3%Db ht of 2]

the conpouREHOTERBE&SS: 'ﬂ]l%l Eedsitisicisate gprg?“?ﬁgc?nﬁl a‘éﬁ?erltglrrﬁlg%y &]ﬁﬁ Rfe&?ﬁ?&%xﬁe
phenonenon,, lealtllﬁe%?tﬂ%éﬁl"ﬁydyg)hﬂ@ oF efeTike A Illustraivioixampissed shiyatde plistindhde
pOSS|bIetautorrer|cforrrs Is to be understood that Formula | .is

i nt ended torgaamrsaked@nwdﬁ‘mmql@ push@f akycxnﬁ@nééw@pwovb BPEB#Y044860

PCT/ US2005/ 037 r npou e t to a
specific c8%9 Bgﬂﬂ q’@r %@b “F‘Sér aggctyﬁl%a?? gs : 4 g?a%]‘rﬁhdsel &?E?ﬁ%%y S OF
TREATMENT ?Merﬁﬁq%vﬁm&l@fgaa% d@lt§&A&‘ed ﬁw&mlﬁﬁm@assm TAEReSIMY [ 0063]

The presen vention provi des nethods for treating or preventing PKB-
medi at ed dinpBgsnEss iXpNeeOPPST @ncadlugamya and Uthiim. poses [0064] The nagnit ude

of a pr Oph){@g@il c or ﬁlg? J?P?%c’rggdﬁslﬁte&{ed% E@Eﬂﬂﬁ@cﬂemlﬁﬂ%ﬁwaﬂfﬁe& he

I nvention phar nace acceptabl e salt,” sol vate, drate, or
st er eoi somadmiriaraeioh is ¢onvemel weudifferant thlanapcutrcaﬂy eﬁcqmrntch@mq@ et i on of a

di sease or condition_such as abn rowt h. or. c A th
the nat ur e [8] sever i thF GPPOUR ﬂf‘i‘@dﬁ‘éﬁng%ﬂﬂyﬂnﬁa’&]ﬁ% |%ﬁe a)é\tN: ve
| ngr edi ent érﬁffFQH%l RhS LeEEDs rddimnHQHRd raRfhid ﬁlxtﬁl‘éﬁ'%cﬂéﬁﬁ@mﬁhﬁreé Osiifzle

frequency, So vary according to the abnor mal cel lAﬁrOWth to bf‘f
treated, tl@ﬁamxgmerdauuﬂywdmlglmstermers enpdingiercomerie gixtyeRsy Al FEFD PaECERAL TS

Suitable do e ns can_b I ose skilled in the

art wth dﬁz gen n&&”ﬁ% ?fﬁe&’reéﬁ?f daeg%{oﬁl%p?fgﬁtgg?g%g nmagni t ude of a

prophyl act m!\ ! t her aRetd RerdRS@idinlas bberdbaindicaed he derth ‘Orfpticbﬂd!ypménm on
ceu

or a phar ically acceptable salt, solvate, hydrate, or ﬁr eoi soner
t her eof i n*“sthreomenicadlyarure Hnesfisa qqflﬁalsﬁ’@ﬁtthaémfﬁ?’é#éﬁp?éﬁrwm&l% Ber or

condition b {’Nl\é\?ﬁr‘? "Véu{qgta}xﬁgu}?ﬁteé‘ bEoANLAAIERSSE YERRE SorRpotdae FepBiriple).

a stereomerically pure compound having one chiral center will be substantially free of the

opposite enantiomer of the compound. A typical stereomerically pure compound comprises
greater than about 80% by weight of one stereoisomer of the compound and less than about
20% by weight of other stereoisomers of the compound, more preferably greater than about
90% by weight of one stereoisomer of the compound and less than about 10% by weight of
the other stereoisomers of the compound, even more preferably greater than about 95% by
weight of one stereoisomer of the compound and less than about 5% by weight of the other
stereoisomers of the compound, and most preferably greater than about 97% by weight of
one stereoisomer of the compound and less than about 3% by weight of the other
stereoisomers of the compound.

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

be understood that Formula I is intended to represent any tautomeric form of the depicted
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active ingredient is adm nistered. The dose, and in sone cases the dose
frequency, wll also vary according to the condition to be treated, the
age, bodywoeengiugsssand response of the individual patiemrcT/USRecsabi3e4 dosi ng
regi mens capmpeundan dry nektodetliogitadymertlyde a spiciiicepmReUnA ETpdePIGiE BY Hife

consi deration qf .such factors. In one enbodi nent, the dose adm ni stered
depends upé‘?fm %%‘B"éﬁ%i c conpound to be used, and the wei ght and condition

of the patient. 44 n odRIERODSIOE TRISETMENTAND PREVENEIONIQE DISEASEN about
0.001 to 100 ng/ kg, preferabl about 1 to 25 ny/kg, nore preferably about

1 to about 5 ny/SIATESMEPEATEEMBYHRKB MR IINGvi ng a cancer, about 0.1 ny

to about 1 er daynl.s ) :Ni I g&etr gditloSpPrBsS a
day, pref ei%‘gﬁ@ 10 nér}{eé)r%mdﬂ{ﬁ%rtﬁgg’g?dl&%?%&%grdg eraﬁﬁ;}g?f‘%ﬁmo r%jpto 500 ngy
per day. | pQnge®abesdt B, ik aseameeunds of the invention are adm nistered

from40 ng to 500 rrg per day in about one to four divisions a day.
Addi tional ly, tH2.te nded daily dose ran can be adm nistered in cycles

as singl e RS O, heSRIRiQa Lot laakiEinrkfiffieRekdrE mERALSL [N one

enbodi nent dai ly s a in a‘single dose or in equally
di vi ded doggmpotiiti &f the liteatiors ob a ghaenteutichily aceptablersditsoticatd, hydrotreotan be
15 WO 2006/ 0458_60 PCT/ US2005/ 037374 adrﬁi ni,s &F d g %\ﬂg: ti rre"s%%rr. wee, two
times per wessoisamsrdherpolyingthe acutgapghrome ireatpjept.Qr pygyen Q2SS FE ti s

per week. [:ggcggl)n I@ a%%.’gg&’lm SelPbroWiE of SRR ap@RitiPthe eltire lusd syvedtyt of
S istri

provi de systemc ution of the conpound within the patient. In a

rel ated entggddisest, antilike wotginuwbish thef actiheingradiant isadnipisteseshi Hicsdase.cmdiip
produce a systemc effect. in the ... [0067] ;.1 n t i e
conpounds 6PMEGASES tRE SFgﬁ?qﬁ?’éya‘Hﬁfﬂgos‘f%[ 8‘6“01‘1}% 8 3?9?60 %EgagH o3t féé(;t ed
by the Congﬂ geﬁnthe e, boRY Bind respBnR T EESinbivehek patient. Seisbihdugir

cancer. [0 g‘i 1 n anot her enbodi nent the conpounds of the invention are
admi ni st er eegimiens cawrtbe readiyoshrsted(tyribossskitlgd an hei arguith dugensideration of gpich
nasal, or vaqi nal ), parenteral (including subcutaneous, intranuscular,

bol us inj eddq Y, intra-arterial, or int ravenous), transdernmml, or topical
adni ni stragegs] | n a HResidnitedestwphiopkylactichoe teoagrmtindeswdf & Femulwvknt i on are

Vagi nal ). pampaued of the (aveEt PRSI anh el DR

injection, jnt rsaqp?g L&Y L JrRpRRARUSdatmett RPBARHABY of HEaricePdri@ndition
adm ni strats#eg)er?.l nrgﬁ#hﬂlﬂggag&ﬁ%&frﬂ C enb(?di ?rent?t he conpounds of the
i nventi on afif vagnwith stearatite uhdaggredsivadess off Stercandision, and thareute by Haichthe

ifi mbodi ment, 1h f the,i ti i ni d

Do oral adnivh wpreAienbs SamiOBEH Hie Rl AR P oF cafy Bk Ap ke AL WG

amount s ”axaigﬁac@@ﬂkﬂgct%%@c&faiﬁdﬁ hiRRREd, tBOBEE, bbay Sucighs, antiirkspoase efate | y
0ose O

known by th ordinary skill in the art. Simlarly, amunts  sufficient
to treat otndividuaatientch Suisshle dosimg regisansicas be readily selestgd by fagse sigjlled in the

ST o1 S SRR IoE S, ARSI bty

dose frequgpsshds apeisitke@Becific compound to be used, and the weight and condition of the patient.
In general, the dose per day is in the range 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. Fdr treatment of 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 40 mg
to 500 mg per day in abc;ut 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 arelated embodiment, the recommended daily dose can be
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4.2.2 Conbination Therapy [0070] Specific nmethods of the invention further
conprise the adm nistration of an additional therapeutic agent (i.e., a

t her apeutwo 2agatseot her t han a conpound of the inventi @o)x/UskevsosTsvai n
enmbodi nent sdefinisfeeedpunesand pérrweek twortjmdstper weelp drnelimes pertecek;, HsHEs PEE an
be used in conbination with at |east one other therapeutic agent.

Ther apeut | VEGRLYEIRESPFEVCHUt are not limited to antibiotics, anti-emetic

agents, ant bé@ﬁgr essanfis coffbundifithd MYaticAtanbs ad@fiistered td provideatyytemjent s,
antiviral dagents, other anticancer agents, inmunonodul at orééﬁgents

al pha- i nt erdistribution &-thecenpemdrathimthiepetientndn agdsed cmbedimsae thegompounds

cytokines. In a preferred,enbodi nent the invent] es the

adni ni st ratqf(rgli‘l‘3 ’6‘16615}?11 aéi‘ilWnbsﬁ%ﬂeérfokpé?&d%zglﬁﬁyétegléde%fbcfﬁl;@gge nst rat es

anti - cancergg@f]i Vi ty.Inl280thét enfhsiig ook Rempoindshe theriuenttionaramtministered her
therapeutic[s agent can act additivel_ty or, preferably, synergistically. In
a pref er r ediirentipti the sits affecteshbiotic cprgdition @ffer ¥anple 2B IREFEHALE T Phe

i nvention is adm rli stered concurrently with the 16 WD 2006/ 044860

PCT/ USZ005/‘36"3‘?‘“5“?‘3,a A ni stration of another therapeutic agent, which can

be part of [phegjsame qanRemit émboddmentthecdhpdunteof the imeation areradinivisterddtia
conprising the conpounds of the invention. In aglot her . enbodi ne

t. .
conpound oforalhmucesabfinelading sublingnl Bucspl seoiali el o et bB%f&E@Fﬁq _(’E‘Bﬁldmg
adm ni St r atghﬁﬁggﬁeloﬁgg%tPa?rﬁustcnﬁf,gogﬁﬂtiﬁj %tﬁglegﬁrta-dﬂéﬁgl, SERAAuS]RRAASIERAAL of

conpound of ron rs’admni'steréd to a patient who ‘has not
previ ousl y typiegraeieiswitions Inatspedific enbédimentitie coroponpds o€ thierieyentightare anot her

t herapeutic agent. [Q072] In one_ enbodiment, th hods, of the { nventign
conpri se t rrdminigieradide Pacessh (B¢luding S’bﬁlqﬁ'}? bWﬁﬁ‘f%gatl’l nag Ii)maliﬂp mieﬂ{eerzgl

i nvention it hoy |4 AR ifecAGHE Mtra- dricHal N RMARREBISTAL
COVPCSI TI C%%%&%%ﬁﬁg%g]ﬁ&bhar nlg%gut i’_éatlra com:?osi tions ansg;Asi ngl e
unit dosagerdhedermat; onupiczl admmistiEgenulne furthenspscifig cotbodimeent the gemppundsgofy

pharmaceutically acceptable salt, hydrat.e, et [ - | somer
t hereof, artBe Hﬁ‘%@l%}%gﬁ%ﬁg’éﬁgegyﬁt% BT RLOR al?(r%laia&grgggwlégp%@ge forms of
the i nvent i, oABMetShe YbkBblls b the@hdintiofufOsA diriséredivivgoralidrhimistration.

buccal , rectal, nasal, or vaginal), parenteral (including supcuta us
i nt r anuscul[8869]bol us Diffieresi thempeutioally £ifgetive qmuntsgpay he P%R}’é?ﬁg‘ﬁlsg)f, different
transdermal , or. topic ;A j 3 416 R fal9NEn S RE
dosage forr?é’ng’flof‘%éls W@Bﬁ?ﬁagﬂ&?‘%‘?{’:gyF@“%@?%ﬁ%ﬁ‘ggﬁghﬁe orﬁirlr%PZ’ °
phar maceut isgaidisht & aeba pteveptsutiptamditions e induficleg dg eafses ersufifidentite o

contenplated. [0074] In an alternative enbodi pent, . pharmaceuti cal

conposi t i omediseorysEss SHewy asﬁoﬁﬁa?déﬁﬁb%nﬁﬁ?ﬂoqaﬂﬁ’ﬁfﬂlfg are ‘gg‘? FrfeRRasseg By fhifd
of the inveptio LAY fredfsepsabkigesal t hydrate or

st er eoi sorrear%hﬁg?sgo e,dadao%%%t easa'tlfaoneS ag It gnal tﬁerapeut ic agent.

Exanpl es of addi42.2nalombinatipr dthecaygent s i ncl ude, but are not limted to,

those [1st e[8070] 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 compoqnds of the
invention caﬁ be used in combination with at least one other therapeutic agent. Therapeutic
| agents include, but are not limited to antibiotics, anti-emetic agents, antidepressants, and
antifungal agents, anti-inflammatory agents, antiviral agents, other anticancer agents,
immunomodulatory agents, alpha-interferons, S-interferons, alkylating agents, hormones or
cytokines. In a preferred embodiment the invention encompasses the administration of an
additional therapeutic agent that demonstrates anti-cancer activity.
[0071] The compounds of the invention and the other therapeutics agent can act
additively or, preferably, synergistically. In a preferred embodiment, a composition

comprising a compound of the invention is administered concurrently with the
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above in Section 4.2.2. [0075] The conposition, shape, and type of dosage
forms of the invention will typically vary depending on their use. For
exanpl e, wodosagesshor m used in the acute treatnment of acuivse@s®3Br4a

rel ated diseas &fgaﬂ b thbahaRTc 228MURhithRfn BOQadt oflithE Sardé céthpositat onvia
i ngr edi eh"t@ﬁ@%ﬁg%’# t 'és!ﬁ“tl“ﬂ-éifh"" g‘*“dosgge form usedg’i ri the chronic treatment
of the sanmliffeiesasapossiani frem that cempraningthe cempeadyel the inyepignc Shngther

smal | er anoynt.s of one or r.e of .he. acti.ve, | Len i i ses than
an oral dEERGETRGni fféné%‘?ut“g%lf ﬁ‘@é?veflhgn ?aarc%n |S§£J§géﬁgfr%$is§f8%%§r9§m hese and
ot her way %Phﬁkﬁk“@étfdﬁ staeihk ﬁleﬁ?éﬂﬁ%géﬁtr 15 2 SE6dTP assiswdiitngnt, hicompbundof then

wll vary tfromone another will be readily apparent to those skilled in the

art. See, imentjon isusiministesed t apttientadhas @at prsyiodsbeundergens Qs nofggently
Publ i shi ng, ,Easton PA 2000 I ge forms include, but are not
Jndghg by ot B Riipele GRAC

limted t capsu as soft elastic gelatin

capsul es; é@@pjgart S;  thQembemboliarel) desmettlodssfithé mventionppogirisethees; 17 WO
2006/ 044860 PCT/ US2005/ 037374 _ointnents; catapl asnms (poul 1] ce%é; E%St S;
powder s; dwasistmiion ofrong et mogt Byymaat C%Imomlfl%g : elﬁ&?@ﬁé’s‘?’ldé% & “(’8;19.,
nasal sprg%is or . mgr!lters); gels; liquid dosage forns suitable for oral or
micosal adPFAREHFEETh to a patient, including suspensions (e.g., agueous
or non- aquepus PHARMA CEEPIISL GGV POSITIONSAND &SAGE FORMSa
water-in-oil |iquid _enmulsions), soluytions, Sié]g%d elixirs; dosage

nt

i~ L1 quid
forms par lP¢TAlar |y dlhermeaticdrorpaesations,aat ‘H?’éfif’saat%eofﬂnilgg‘gnp%%?g :
and st erl g sl dukfduld of e kMRl BF a BhoiIRERNAUE SLbpeible saltdhydzats, be
0 provi de )

reconstitute I qui sage forns suitable for parenteral
adm ni st r ghdtebvlit@onstpradisemtr thfe6f7 6ie dlsokencommpassad it the ameentippe dndiyidual

exci pients, the anmoupts.and.specific. es_of . active. ingredi S Ih a
dosage f ord@saag,formns Pine MYTERYE HEY %‘?}S‘ngﬁéotﬁg orsah%ug%s,a?gal{: ﬂququg ﬁ%ﬁ@%ﬁ?%aaz’ to,
the route yaheeh hﬁsa@l,sortv‘agiﬁﬂ),%fgnfﬂrﬂt(ﬁfcﬂﬂiiﬁ%kﬂﬂi’ddtﬁwo&s, iHeu@vsslar] yelucal
dosage forns of the invention conprise Fornmula I conpounds of the

i nvent i on,injecticm, piteerartarialitor dntavenous); dgnsistmals el o Pigd] AAEYBISTEHOLt or e0j sOMEr S

t hereof c rise 0. t0,.1500 I i . i . .01
to 200 moAlgTBERuR SRR g SERE s b R Rk B EREPR P oo ot

i nport ant o eRfrepRENREetitally picepable ekoipizhts. GerilOdosage fiendslare alsohe art wil |
appreci ate that numerous nodifications and enbodinents thereof may be

devi sed. Thnfespiated. it is intended that the appended clainms cover all such

L S O B P S o soma e

| were pr otheto g synthetic schenes and
i ndi vi dualthigxmbpli@sendatchides d Fommarle I nomfnendoafithoimdmtings er apharmagentivglly

Chendraw U tra, v.8.07, These schenes and exanpl es are .provi 1 -1t he
pur pose ofacceptablssaltahydate s sipreosgmer eﬁeé’?’ ‘?Jﬁtagﬁ??ég(sﬁ OL& afiﬁmopﬁﬂglgrta&gl{usccope of

the inventign. F%g%éf& 0PI BB SnP iHREHMIEC g SHcIuat,| bilBdre hoflifmite@ e thdsedistedd
from commerelal s ppli1ers and uséd w thout further purification. Anhydrous

sol vent s stove insSeblibn 4.21F,

[0075] The composition, shape, and type of dosage forms of the invention will

Q.

typically vary depending 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 form used in. the chronic treatment 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 foram 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 apparent to those skilled in the art. See,
e.g., Remington’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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CH2A 2 and tol uene were obtained fromthe Aldrich Chem cal Conpany. All
reactions involving air- or noisture-sensitive conpounds were perforned
under a rworogean4seat nosphere. Flash chromat ography was perfuseemse31334 ng

Al drich Chemical 1Sipbuiges) GRktes;Mrde ) drtesings; 6fdansarladiiratsafigions;
pre- packeﬁ'%ﬁ%. T |"'ﬁ%hljﬂﬁ‘cyggf}?l‘éh§f)%%afogr aphyg(TLC) was erfor.n%fi ith
Anal t ech gepatchieCapiasplsde.g2Basahsprayspr apfplens); gass Hapiddesageiorgs Fut fi/fgf pral

Anal tech silica | .pl.at es. - . t ed

on a Beckﬁéﬁ‘%?%@sﬁfg‘ggg? %e%%@mn{]ﬁd%g i@?%ﬁ%%ﬁgﬁ éggiéopﬁl%%/ %&\I as

rmbiOI | eal qu id st3ferdsiony, 6iﬂirié‘w%ﬁe@ﬁls%ﬁs,ﬂi:/ﬁIWamer-ia.mjﬂ lig d_, -ﬂbmnlsiog_g}); ilniuum

used. spectra were determned wit per conducting.FT..

spect r omet énd egp@;dtq%d@@gmfygnWIWIaﬁy S‘V@f’reéﬁr B"L‘Tﬁmﬁﬁi aéIHg’l‘WH%% oa

Cheni cal shifts. ar r j . ' K ' @t
{lFlith%KF %ﬁﬁﬁ ngl?r%sg(g ﬁl'd gr}g P oeptbub SOIMs) a8 Ebe reSdrfifiAédio

tetranet hylp§ howed NVR spectra Consistent with their
18 WO 2006/£¢v860qid HosiRI0mIDRTEb14 forgmeintpraichdsiinistrationets.a fetie. spectra (M)

were determ ned on a Perkin El nmer- SCIEX_API .165 el ectrospr
spect r onet dP0T8osi t i Vieika Hhe/agounisgad tres obpXeRicwip tﬁ‘ié@o%ﬁ @W&‘n%%\?\[ﬂ? of

el ectrospr ay,.j. oni - LQn: : i r Weitght
PT ay W@B‘gf&%ﬁé&@m%s?%%@ﬁgm%%ﬁgﬂh&ﬂg ofNfdctdia Elich 8! ut Rt Uiite

and terrpera% ures are in eSs ot herw se 1 ndi cat ed.
[0079] The thaht eotitertyy athlivheit/isao be administerad tacpatisntHHowementypiead desage S of
Ac20 (acetic, anhydride), A120 alumna), .AIlBN .. .

(5% - Saobithe iswmta esmmrie SR Cogpoymn of sdbyention; orphagapsesisg arp

adenosi ne i 9 : j b S801]He rAarseD, it t
E bor ane), @E%%?g%ﬁ?lgﬁ%ea?ﬁgﬁﬁl?%ﬁ%&gﬁrﬁdg‘)é- flﬂ,pf's- bi ]na%ht hylp)n,@g%cun(lt gr t-

but y| oxycargovigi¢ jloseBof 200¢tELe1 wrAdPdeg/keper BOP- C

bi a( 2. e Ui di h o . . bovi

Ser um a borbi ¢ - BuG R PBORER R A S Rpb iftas s mp Bt cfes Sl PO 1€

CHSg:N or hA e ﬁﬁe&%{a{n’g _r(jﬂg_e%f,sk) i@Hﬁ‘CC@ie'ZaM rt (il %ﬁiréﬁiz?atﬁtdnam[a):rqud@hﬂidiﬁnatigm and

i odonet hane or net i odide), G carbon_ .tetrachl oride), )

Echl or of or rggbodizeents therehmay bridg ?d-émr%ﬁé%%%é‘gﬂ%ﬂﬁ%??n%%ﬁkms

dii | et hyl am : [HeToll , DCE (1, 2-dichl th , DEA

(i ety amerey: Hhsaipaftkinction: SORRRedRRIER), 25 g, o o oroethane)

(diisopropy. et hWORKENG ENXAMEIIES1 - di phenyl phosphi nof errocene), DVAP

4- (di net hyl am i di , C (N, N-di hyl tam.d DVE .

Edi gre!t % for ﬁg]mrﬁ%%gnms@sil B %%PPNEN?HW P BREPHS a 5F &gﬁg}ﬁfﬁog?ﬁ’r“és BiFUC Epc
EDAC, 1-(;3-di -ami etai o Ebrhpouahds weykizaedd i, '

2T 6t hy e s ot asocy ¢

aci d), Et Ofhefrelrdw Ultre,ot 210%) These Skhegrsts and examples 216 previdediipr thamyepgse of e

[ , . ., h h HATU, (,O- (.7-. ' =1 -N,N,N , N
(¢ et et ny istHos Ayl ORI apis B AR MR ER A aadin O Lter). 1o
(hydrochl Or[bgvsgci d) . RASR%ther#itk huteldCalpfiattyialshizdWboBtairieddtaz boramerdid( OFt ) 3
(triethylorthoformate), HCHO or H2CO _(fornal dehyde), HCOOH a(stCK/I%'I gle%m d),

HCO2Na { s odshipplicioandeuseyl withoniclurtherarifigatian. c\nhyefoyy solvepis such . :
(1-hydr oxy-%; 223benzpthl 829 @hainddBm (hY ARYRENAREN CAAbARY. AllREdtiohs Pr OH

involving air- or moisture-sensitive compounds were performed under a nitrogen

atmosphere. Flash chromatography was performed using Aldrich Chemical Company silica
gel (200-400 mesh, 60A) or Biotage pre-packed colurmn. 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 HPLC system with 0.1% TFA/H,O and 0.1% TFA/CH;CN as mobile
phase. The flow rate was at 20 mL/min. and gradient method was used. "H NMR spectra
were determined with super conducting FT 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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(1 sopropanol ), K2C03 (potassium carbonate), KHVDS (potassium
hexanet hyl si | azane), KNOB (potassiumnitrate), KOAc (potassium acetate),
KOH ( pot aweizuewdaygbnoxi de), LAH or Li AlHA (1ithium al unipouroshydnsse) , LDA

(I'ithium q g@iﬂ@@@)@ 8‘3‘ dss %éc@fl(m S) bhkdiBtergdthed drole Perkid Elinér-BETEXi API um

hexanet h il

h hyd d Li N( TNVB) 2

bi s(tri metllh§ |e1ncnysgrayrmae) Speﬁmﬁt?flr(gtgnﬁﬁw&lé)gﬁyeé ﬁ(ﬁg‘hgﬁ lﬁﬂé M#Q) :LESMS

S | f at lilit
Naor | (e b bR g 8 Bl B AHB oy Plightte! 111 L €r)
(4I ][fEt hg" W&h SZCB&?&reaﬂ\l-)@gfbéifbegtlgﬂhﬁﬁxit}bsj)%tﬂty\lvmymd)d:ateﬂ)ne) bNa28b04 (sodi um
sul fate sodi um met abj sul fite i car
Na2CO3 (sdﬂlﬂﬂh car boﬂmfeslowmg@bbr@@aawmﬁrweér |‘§§H N%%&Ac(r?é‘gﬁ}c@ﬁidﬁy%?ﬁje)
Nal d d d
20065 32452@%%@%%@%@% f Oa~i 3?2 %&JS Ehﬁléﬁ%);%ﬁ?rngggSQ
?'anBH?’ (gaor ool @mr(amndsmd &)phosﬁh&%@ BEDUOborbbicsisldia opnansh KHi:

sodiumnitrate

d NH4C1
chl ori de) (bmnq)nBilﬂéé’e(é.)?-b Ighseoﬂlaﬁ&]&faﬁﬂﬁ}rﬁtngﬂg‘ﬂ%xﬁ%’g CF%'@JIZ (PPhg? rzmD num
Il ad | ini
o benzyl | P2 Sspienyh ReGOIBEEURAATE)Y Bi??’é%ﬁ%ﬂ%‘ﬁ%?%’?ﬂ?“ﬁﬁz e
pal | adi umchiiridey, |Bi§31broﬁd~(e§>mﬁaa (bovpel seouh alintnat)y kRROH G’i¢rb§‘@tﬁl}01 KasNhi ne) ,

ot hoxy berampptees RS gt AR R e laheny | phoSpni ne).

Pt02 (pla SodRie), T b SOC12
(thionyl t(%]] or |ﬂ%§ﬂ§%§ A(Fﬁ I’%??égé@g%%%&nfﬁeﬁhgdl de)e§ TBlgl'eL?a% >

Benzat r i azettachloyide), CCh m,hMme(mb rfearhgm diogitedys2€0s K‘@FW"@W@’@?E& EA

ot e G SRS R LT Pl ek, 771

(tetrapr OQ&EﬁMﬂ?ﬂhWAﬂD‘ (diensit £pdicdibbsylie], DIEA (diisopropylethylamine), dppf
(Tris(hydroxynet hyl )am nonet hane %chl oride sallntﬂiwnaﬂ%béwa\lnc) 0
Sc herre ((i P@Plﬁnmlpéoﬁlmnq EIBEF@‘!E), thylag a

oo Ry DS 0 iy

avail abl e (dltlnothreltol) EDC or EDAC, 1-(3- dlmethylammopropyl) -3 (ethylcarbodiimide
hydrochloride), EGTA (ethylene glycol-bis(8-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-yl)-N,N,N',N' (tetramethyluronium)
hexafluorophosphate), H; (hydrogen), H,O (water), HCI (hydrochloric acid), H2SO4 |
(sulfuric acid), H,NNH, (hydrazine), HC(OE); (triethylorthoformate), HCHO or H,CO |
(formaldehyde), HCOOH (formic acid), HCO,Na (sodium formate), HOAc, AcOH (acetic
acid), HOAt (1-hydroxy-7-azabenzotriazole), HOBt (hydroxybenzotriazole), ipOH, i-PrOH
(isopropanol), K2COs (potassium carbonate), KHMDS (potassium hexamethylsilazéne),
KNO; (potassium nitrate), KOAc (potassium acetate), KOH (potassium hydroxide), LAH or
LiAlH, (lithium aluminum hydride), LDA (lithium diisopropylamide), LiCl (lithium
chloride), LiHMDS (lithium hexamethyldisilazide), LiOH (lithium hydroxide), LIN(TMS),
(lithium bis(trimethylsilyl)amide), MeOH (methanol), MgCl, (magnesium chloride),
NgSO, (imagnesium sulfate), mg (milligram), min (minute), mL (milliliter), NnCl,
(manganesé chloride), NBS (N-bromosuccinimide), NMO (4-methylmorpholine), N-oxide,
NMP (N-methylpyrrolidone), Na,SO4 (sodium sulfate), Na;S;0s (sodium metabisulfite),
NaHCOs (sodium bicarbonate), Na;COs (sodium carbonate), NaCl (sodium chloride), NaH
(sodium hydride), Nal (sodium iodide), NaOH (sodium hydroxide), NaOMe (sodium
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i soqui nol i ne-6-carboxylic acid (15.4 g, 89 mml) and thi osem carbazi de
(12.2 g, 133 nmmol) were mxed in 150 mM phosphorus oxychl oride. The
m xt ure wae 2heaiestoat 80 C for 60 hours. After renovi n@CThms2@508334

phos phor usmgﬁgé)%lﬂ@y’ ﬁ%ﬁl{ﬁ)dﬁﬁﬁ r%ﬂtoﬁ\d pNa@NBH[g ﬁbdlﬁn clyaﬁhlb@ﬁmyﬁnés)s ure, the

remai ni ng" xed wi't i"ice water and t ﬁH I ncr eased to pH 12
with KOH NeBEL (§adium hofobydride) NeNG: (gdiwn mitraks), sNaBH(QA¢) 6RIEIr phous sol i d

1 b d d
directy {BRerBRTborgpgRacNIEL rlpamighlorfto A o@ﬁ#@xgl’ﬁ%@lﬁd&m@
subj ecti ng?értaens)cmes [\ﬁgﬁgyﬁiallﬁ(ﬁuﬂl (ﬁllldﬂdéans(@‘@heﬂ}dj)hﬂmhlﬁébb m(dbg)aa(pﬂladwmh a

gradient o nmet hanol solution in _dichl orgg)r_ret haneaﬁlg t he

el uent. 1HdikkRzylideneansipne) Rasch@pph (51bistdippenylptiqsphipo) ({Canej’ dl‘6mHz 1H) ,

?Aﬁf (Eg) 2@121‘1%‘6);) ﬁd@@”‘% %Hﬁfﬁm%%ﬁ‘g“ s Sigheifinsatiot, EAC R Paadtitn, 15 g

(1 85 Brp hg&oﬁde), ?d(OMcJ%C(pﬂZa@imﬁayébtéte) @gmu (;gm gml&ﬁm@]ir}nzylb d?@CBlQplyjsp]m’mfi Ej e
|(n 50 agzeyabilmdeiuPé’hs (tep@%@m%ﬁ?lané)gﬁlﬁae(B](aF{“HPnO%}dﬁi%Tl(mm b étbird) 2" ©
> | soqui noglc(gzt@m%ﬂ' Ffbd)’ %El@’l%ﬂio 9* THA (f’éﬁ'aﬂﬁtgd C')xoﬁﬁ@ﬁ iodil®eTBTEIERETHEd

in 100 m e 'suspenst’on was add ropw se into the heated
round bot t penfdtaadel-ayt)),I N, N2§ (tbtraimethyiurdniure) waaﬂtmabceatehtT% (tceiﬂwlarmne)
hours. The reaction m xture S copcent.r ,gg O nm tat a re?j%c
pressur e -ah&NR@GPhgyidgomethan g‘%u AirifBongacetie acils THES |1 t i ng

m xture wa AWerah hefate) fis-HL1hours. After
filtrati ona t%ﬂ hing t ﬁﬁ)tl I tfa e %ﬁ%ﬁé\nﬁtﬁnhﬁ?%& HBr )aqueous solution, then
water, dri eﬁns(hy?dwmmnnhyl)aaugmmahammmwdoqdk salt)y ang Z& (7D0} was obt ai ned as
t he HBr salt of the desired product. M5 (API-ES) mz (%: 292 (100%

M++1) , 294(%@% M++3). The crude product was used directly for the next
step. [0083] Exanple 1: Scheme 1

6-(5-((S)-3-(4-chl orobenzyl)-piperazin-1-yl)-1,3,4-thi e?qdl azol - 2-
yl)-isoquinoline (1). npound Fb (0.3 83 rrrml) '
S-2-(4-chloro-b Mprag N(‘ﬁﬁz—\’lﬁgﬂ—}- ' >\NH BN

di i sopropyl et hyINa (0.58 , 333 mol) an (Gubrz

met hyl pyrrolidinone were mxed in a 2 m mcrowave heaking vial. The

m xture was heated under m crowave 180 C for 40 m nutes. The reaction
m Xture was partltloned betvveen : late and saturated .o lsodl um

bi carbonate. After re ng t |'acetate, the cnulje

subjected to a onl tl}ﬁn_a% a HPLC chrQnrt 04 %mﬁ yi eI d a

yel | ow anor phouyls § d as theépure product (0116 1H NMR (400
MHz, CDC13): Z gm 111), 2.84 (m 1H), m 111), 3.12 (m 211),
338(m1H) 386(d = 12.8 Hz, 111)401(d J =10.4 Hz, 111), 7.17

(d, J = 8. powsy 2H).s- Tso%)ﬁlrbﬁn 6Jy1=[1§33 ﬂtlhﬁdmzcﬂﬂ)—ylaﬂmfb?(l(l):l Cdmmeﬁ;l:&llyl—izvalls‘l_bl)ﬁ
8.01 (d, J'=8 8 Hz, 111 809é Irg)g8l6éd J=8 %QZJ% 5 3
(d, J = 6. Bogtipolinetg-carboipdic(asid (1Fyt g, %8 vppl) apdyhiggemiparbazide,d 2218 e IWPQ ).

[0084] Exanmple 2: he mixture was heated at 80 °C for 60
N- ((S) - 2- attegREepiLlan i RRsphorms preinnides T BT Vi 55U

t hi adi azol pRranAfer l(eﬂ]bvmghbe exvepophvdphaas eyyrhiesiczaarotatory a;vayoretlﬂlil p# to

example 1 and
i reduced pressure, the remaining residue was mmed with ice water and the pH increased to

pH 12 with KOH. After filtration and washing with water, 2 yellow amorphous solid 1a
was obtained as the crude product (17 g, y (vield) = 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 1-5% 2M NH; methanol solution in
dichloromethane as the eluent. "H NMR (400 MHz, DMSO-d6): & 7.73 (s, 2H), 8.02 (d, J =
6 Hz, 1H), 8.27 (m, 2H), 8.38 (s, 1H), 8.66 (d, J = 6 Hz, 1H), 9.45 (s, 1H). MS (API-ES)
m/z (%): 229 (100%, M*+1).
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purified by reverse phase HPLC as a TFA salt: 1H NWR (400 MHz,
Met hanol -d4): S 3.08 (m 2H), 3.71 (m 1H, 3.83 (m 1H), 3.91 (m 1H),
7.38 (m WwWoObpoe/B4ds0-8. 60 (m 511), 9.75 (s, 1H), I\/IS ( APCTESY00810273729 : 363

362, 1424, MOGBRLs 2 P AT R OSBRI

\~ |~ f {Br Sag mz*) m%dwémfdadggg%r(m brbdmide (8.38 D15 1mino) werdh@ded in 5Qunl agelgppNRie N
(2S)-1-(1Ha HHE i m@hrypgl lg,ot(cgn {lpEg% Cr%Jer'nglplpﬂlnB6 )7]1)[1 3 4§h13d{aﬁ? %ﬂy %1?3 (1a) was

2-yl oxy) pr apab éfﬁp(l%b lacetomtnle Th
e suspension was added dropwise into the heated
(S)-2-(1- I—ﬁg gxy %H? -3-yl) propan- 2pyl)|50| ndol i ne-p d| one (150

V\rrg,s (rJn 4Zdnmm)21 b?ﬂnmﬁk&m@k ﬁm?jthﬁmedulitmglmmﬂwm heated atam C(felrlé h?grs 4 ol )
X in 2 met hy rroji n Af t

compound  THHCHQISBERNHE VS £ qxﬁrat,qgl ﬂ‘é?(ﬁ ?ﬁw ’fegfel{’ orsiéllev\r%g agfé&eg'[& 8 0%1168

reaction g%d‘%gg]@r %@éousssro?lftfoﬁd ThE ré’s@ltﬁigﬁﬁi&hﬁ@w*ﬁ@bﬂﬂowéﬂhﬁ stapddt b Greersr(120r e was

partition et hyl acetate and “saturated agueous amoni um ch
The et hyl at@) fat &2 pinas.e Afias filkesine.dvashing th@ﬁbrat%@al@g’»a@ew a&l}?é@age%%%ﬁ %ﬁade

chloride and dried, over. anhydrous so

et hyl acet afen WalfE, Grisdayia, v @%&%&”&égf’@@ﬁ gt{i}% eg9?§§€afs&b ?gggvdsg% fgg?li?#]
ghz?gw)at ggz n?i%lqg-a : d&{llmmlmg)mg (VBN R0d%) e +1), 294(100%, M++3) The

(i soqui nol cnmd6p;dd)1@t]}v®Wedﬁirﬁal}’af@blhezlﬁw96%35{) propan-2-yl )i soi ndol i ne-1, 3-di o

ne (3a). pund 3%%’"@;;15 P RS cfiolne S bipBA00ND- 0.8 Hladh@bET- and

0.5 m hyd m-'crowave The tube was
heat ed at %ﬂgscﬁuiﬂaﬁﬁé (1)1 Tompviad 16 00.31 igy@8IrimnelRsS-2- Aé{bluorcr-bmi)ﬂgp%mzmﬁ he

Co yiel d (51 & i mmel oy abyIsaited Bt o 1 rangh fod 13 LN Separation
thi adi azol - ﬁﬁpg@a iBfBRe Rt ﬁiﬁ?e?% £§)ml(rglcflov9§1/)e o v'EElA mJ m}Xn&HMeﬁté@O

Mz, Met h8IF 3.12 (m 58 (m . 3.74 (m
1H) 7.33 ﬁﬁderimc?roﬁ?/a{r&at 18DH§ foi7 4@ fnifutes. JThe r7¢a(210H2111X&F9 was'p@gtlpged betwesn g

15, "0 5o elylatapts sbsetRpfeagen ot Dol AR e ingh cubtateuals:
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, y = 46%). "H NMR (400 MHz,
CDCL): § 2.67 (m, 1H), 2.84 (m, 1H), 2.95 (m, 1H), 3.12 (m, 2H), 3.38 (m, 1H), 3.86(d,J
= 12.8 Hz, 1H), 4.01 (d, ] = 10.4 Hz, 1H), 7.17 (d, T = 8.0 Hz, 2H), 7.30 (d,T=8.0Hz,
2H), 7.67 (d, T = 6.0 Hz, 1H), 8.01 (d, J = 8.8 Hz, 1H), 8.09(s, 1H), 8.16 (d, J = 8.8 Hz, 1H),
8.55 (d, J = 6.0 Hz, 1H), 9.25 (s, 1H); MS (APL-ES) m/z (%): 422 (100%, M'+1).

[0084] Example 2: N-((S)-2-amino-3-phenylpropyl)-5 -(isoquinolin-6-y1)-1,3,4-
thiadiazol-2-amine (2). The compound was synthesized in a way similar to example 1 and
purified by reverse phase HPLC as a TFA salt: 'H NMR (400 MHz, Methanol-d): 5 3.08
(Iﬁ, 2H), 3.71 (m, 1H), 3.83 (m, 1H), 3.91 (m, 1H), 7.38 (m, 5H), 8.50-8.60 (m, 5H), 9.75
(s, 1H), MS (API-ES) m/z (%): 363 (100%, M*+1); HRMS (ES): calculated for
C20H19N5S [M+1]: 362.1439; found: 362.1424.

Scheme 2
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(100% M+Na+); HRMS (ESI): cal culated for C22H19N50S [ M+1l]: 402.1388;
found: 402.1394. 22 WD 2006/ 044860 PCT/ US2005/037374 Scheme 3 O OH O Br
| H CH3M)BO 2Bv6/04486PDC Br 10 F / F F 4a 4b 4c hydrazi necBrusteoBobizzd C02 O

H2NCSNHNH2 N POCI3 N N HO VN 4d 4 NNNN ~Ph SO 'NH2 t-B /
CuBr2 / /| S~ '"Br RN NH'N 2 NN | HMH4g NNHNH S NN 4

[ 0086] 5-bronp-2-fl uonxﬁNphenyI et han (4b): Comercially availa

(150.0 g, 739 los~anar ged s dH2 1iter round betdom f14 k The
reaction mxtufe] he” f | adkyowas_ i porer sed?in. an ca Wit gt --’

Met hyl magnesi ur 1de (270 m , mol ) was dr opwi sg= 4 _an

addi tional funnel. The reaction%i e was. conty¥nuélly stirred one
more hour after the'taddition. After e reaction was conpl efed, the nm xture

was slowy poured into 500 m ice water s 250 m saturated ammoni um
chloride. The resulting aqueous solutio s extracted with ether (800 m
X2) in a separation funnel. The conbi ned )yether | ayer was washed with brine
and dried over sodium sulfate. vaI g sol vent gave the product

(4b) (150 g, yi eldm, 93% The d}‘?\uc}-—was used directly for the next step
Wi thout furth 1- {8 br ono- 2- f | uor o- phenyl ) - et hanone

(4c): Conpound 4b (50.0 mml) al ong with 300 m dichl oronet hane was
charged into 2 liter round bottomj | ask. Crushed pyridi num di chromat e

(171. Gy, 456 mmol ) and powdered nol ecul ar si eves (10 g)
[0085] Example 3: (25)- 1-(1H—1nd01 3-yl)-3-(5-(isoquinolin-6-yl)-1,3,4-thiadiazol-

2-yloxy)propan-2-amine (3): (S)-2-(1-Hydroxy-3-(1H-indol-3-yl)propan-2-yl)isoindoline-
1,3-dione (150 mg, 0.47 mmol) and 60% sodium hydride in mineral oil (37.6 mg, 0.94

mmol) was mixed in 2 ml N-methylpyrrolidinone. After stirring for ten minutes, compound

1b suspended in 2 ml N-methylpyrrolidinone was added and the reaction mixture was
stirred at 20 °C for an hour. The reaction mixture was partitioned between ethylacetate and
saturated aqueous ammonium chloride. The ethylacetate phase was washed with more
saturated aqueous ammonium chloride and dried over anhydrous sodium sulfate. After
removing the ethylacetate, the remaining residue was subjected to a silica gel column
chromatography separation to yield the intermediate 2-((S)-3-(1H-indol-3-y1)-1-(5-
(isoquinolin-6-yl)-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 ml 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 (2S)-1-(1H-indol-3-yl)-3-(5-(isoquinolin-6-y1)-1,3,4-
thiadiazol-2-yloxy)propan-2-amine (3) (2.4 mg) as a TFA salt. "H NMR (400 MHz,

. Methanol-dy): 6 3.08 (m, 1H), 3.12 (m, 1H), 3.58 (m, 2H), 3.74 (m, iH), 7.33(t,J=7.2 Hz,
1H), 7.41 (t, J =7.2 Hz, 1H), 7.69 (d, J = 7.6 Hz, 1H), 8.32 (m, 2H), 8.46 (d, ] = 8.8 Hz,
1H), 8.53 (m, 2H), 8.72 (s, 1H), 9.60 (s, 1H); MS (API-ES) m/z (%): 402 (95%, M'+1), 424
(100%, M+Na"); HRMS (ESI): calculated for C22ZH19N50S [M+1]: 402.1388; found:
402.1394.
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were both added into the flask. The heterogeneous reaction m xture was
stirred for 16 hours at 20 T. The resulting reaction m xture was filtered
t hrough cwbizb@/amtowashed with ether (500 ml x 3). Theprcwordsevsa3fivdtrat e
was concentrated under reduced pressur 8chéhiee3 crude product was el uted
through a short silica gel pad (3 inches in length) with 10%, Et OAc in
=849 was used fpr the

( I;

hexane. The resuFti ng prloducéy,figez- O 9, yi e
foll ow ng step. “Hyr oro-3-ref *nd ound (4c)
(66.0 g, 304 mmol) 350m anhydro drazi ne were dintoal

Liter round bottom flask. The 23 WO 2006/ 044860 PCT/ US2005/ 037374
jrpsg-ting' reacflLgn-4n xture was,refluxed at 117 C for 54hours. After the

reaction mxture was allowed to cool down to foom tenperature, t he excess
hydrazi ne was evwapeinat est. under| reidubidB0pressure to yi el d HaNGHNHNE2 5ol i d.

400 M water was poured i th‘e resulting sofi et er mack; filtered
off. The solid was washed WtMN400 m water tw q renove the trace

amount of hydrazine, the V\hiﬂ[t’eH solid was taken UEJeinHGOO m Et OAc and
washed with 300 ml water twce and saturated brine solution. The Et OAc

| ayer was then dried overn sodiumsul fate. Removal of-yhe sol vent.ggye the
desired product \as a whjit e)@w_?rphous solid (60.0 g /yMBg:W The
product was used ut eptl et o 2 HEVAREXECBRep Ay it her___pur™2i cati on.
[0089] 3- Met hyl'\|F dlazol e- 5- car boxl i c aci H\N 4e A three necked round
bottom flask equi pped w,th an internal therponeter @d an overhead stir
not or was charged with 00 nL of THE and chilled to™~78 C. t-BuLi (1.7 M
in THF, 200 m_., 0.340 nol) was added to the flask, and the m xture was
stirred for 15 mn. 'G}‘rD-B-rre‘\ Hindazole (4d) (22.4 g, 0.106 nol)
in 200 mL THE wg hep-agded drppwi via an addition funnel. The rate of
addi ti on was cm\{)s Hed Nz i nsure that the internal tenperature
remai ned bel owN . The resulting orange solution was stirred for 30
mn, at which p8int C2 4was bubbled through the mixture. A white

preci pi tat Jovssy obsery§dmd-£9300o-gHehs1-ctREhdT(4b): (dWnh&@idNFtahailibte 42 (150@g,and
the tenperature allowed to warm to froomtenpératures (rt), and stir for an
addi ti onal 739 mrhol) Wwaathargedinte haditerddwa] botomilask; Jfibeireddtipn mkiusiiadhe flask

further 200 m.. The .bi phasic mxtur art. all a

reduced pr &&Sdnmersed g hcﬁ’waftgﬁ)g%tf' ﬁ?ﬁ%zlpg%}eﬁlgfn %%ﬁng%l]@%g%ﬁlf ?on. igrrfei‘%s

bi phasi ¢ ghdit irspwitevid ReMIdiiREfBREE d He@etonddkurowad comiballyastitread-for

organi ¢ phase was extracted wth 100 nL of 2M NaOH. . The conbi ned agilq%,o]g,s
h

extracts wenemonehoussafieetheadditiont ddier thereadting vas cpmplgiedy thempitpre was

o conpl et @opRa TpBOD Bifey FARF o 250 bl Akl ruFbithl] ol BRACAHARE | ©
with 1 M Hghueoabsoldfibreehas etedctedaditic etle(866 mixe) at a ddpaftioudumnshodhor us
b e G o R S AR et
3.33 (2 H, ﬁ@)’frﬁzﬁa?ég{ejpﬁﬁm? %h} (1;57(f73g,q1ié]|3)=’ 93@:.'_ Elbﬁl-e(p}odﬂlct twas dised diredtlyiZor. th€. 50

(1 H s). (‘100%
next step without further purification.

[0087] 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
at 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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[0091] Two net hods are used to prepare 5-(3-Mthyl-|Hindazol-5-yl)-

[1, 3,4]thi adi azol -2-ylam ne (4f). Method 1 uses a procedure simlar to the
pr epar at iwo 2066/04486a. [ 0092] Met hod 2: To a round bott ompCirashoosmsispped w th
an overhea RS 884 & 197 "0y Phasphafitcthaedadtiod extitask
was heat edgﬁsmg{%"%&k QIPIK: rnél*y g}lound m xture of

3- net hyl - | khasatlawed & ot dovamid noomatsmem@rq sh@e)gesswd@zwas exApprated fpder
2006/ 044860 PCT/ US2005/ 037 74 LS 1 ova y
added over relused PEESUEE tospel gé@ eg “!ag ??J‘?&gémuggﬁ}seﬁgﬁlg?go

hr. At thi S, pQiaft w01 Bled it I TR s‘aﬁa%swsheﬂdmﬁmml ater mlcelt To mema‘mjthehe

pH of the resulting m xture was adjusted to 7.0 using soli
pr eci pi t at eravemsmbuntrofdydrazinadhpwbiie selid Werdtaleredn 19i 609wl ]%Qf‘cl aé‘g_{ V%ﬁsﬁﬁd Bth

filtrati ongp%l)\%?sl agegr c%ga%ﬁ/g!fuﬁl{p:téq Wr}e LoNRbE" TRRELGAL Blyer #RLmEh 4B Ber educed

pr essure

i ndazol - 5- ¥hdintlsufratt] %ﬂﬁhpdﬂhe &leérﬁ rgamthé désire( pradigt assBVhige ahdipheus a t an

colored solid. 1H 400 NVR (d6 3.17

7.54 (1H, dolid(69. (Bg,mﬂé794%) é@le(pxPﬂuC’f fwas ysed Chfeet(1¥|£‘)f th%‘)‘%% ﬁ@)‘%ﬁ@
(API - ES) rﬂz %@ 232 (100% M++H). [0093]

5- (5- Bromp® h| adi azol - 2-yl)-3-nethyl -1 H i ndazol e (4g): A suspension
of 5-(3-Mef mggll H- i ngavieihyb1 Mtihddzble35-4hbbiklaracad Gle): ZAthnmn&e@@')mC{hOt!Mng,
4.76 mol) 0O m acetonltrlle was added into.a m.xture of tdlw I
nitrite (0flagk gquigpedavifihg it eé@ﬁﬁ??e(rlapéja‘ﬁ%ﬁﬁ?g st motot Jvascharge h§/

that was pt ﬁB f*i[%%ﬁ?%@ aﬁﬁ?f:ﬁ 1ﬁ&r {Le—'fs&%” LG (T794h THEV280 healetoahol§as for 2

hours. Aft& e sol verit via evaporation under reduce
pressure, GLhged ©TR¢ NaskOadiht eigturawapstirtddtfoohieohinef- \Eeommétmyﬂhabéﬂanéa@rk@

saturated brine. The ethyl acetate_sol ut| vuthr?g R 11g}lldrled
over sodi ufd®uR s 0.18h mad} w8 e THY wast %%ﬁqgﬂo%wlf%ymraé‘ o W&iﬁ] °

| vent kd indBS éhyerhtake fgndinad
VB (AP - £ T aC SR RBEENHE ety finiiredto OS LANRIEEA G e e T 2
S-N-[5-(3- Merobwrfd d¢.i T\ldﬂégﬂlﬁﬁg Mia)lgé scﬂuﬂom\]vammdafgmo ity a} which point C
phenyl - propane- |, 2- di am ne X e4wa esized in a way S|mlar
to exanpl e“@SbUbblﬁ@ﬂ&@l%eSu@yfﬂﬂé% tﬁr%??éiﬁ%t Sgﬁeﬁe as the starting

t | Rhase p@dw 1asve $%rm
kel iHSNI{kég(OﬁS puAftek/ggr?Q%o@el DAL sc,lw%ﬁe%@ b 2 t
(m 1H), 31Jédpmenidaturds @9, mdsutlﬂ)r mﬂad:amqnni 3Gm)n. Watsy “(aa q g add 8‘0%

(100% i+ Bptialy Bilonea by a okes 200 T gy Bishgeic Biebiq e <oty

S SR ~76998Ehe b gimpl drganic portion. The biphasic
S 3-(1H | né‘g’?% CQHRL%%WGQ’;?@‘#&?%' 12{)' “the SApi g ¢ portion.

5-
[1,3, 4] thi adﬁuammmn]trapsfmpem@»@ dgiqanfuneel( %@%%HC@@W%S KRCIfEsi zed

in a way u5| 4 th hed with eth
5-3- (1 | n%&@ﬂ‘#oﬁméﬁl Folpined agﬂg?‘ﬁeexg?%?ﬁeﬁeg harerials. It was
purified bxn@tﬁeﬁ\ésmﬁ&dnb PEE= tilehﬁﬂpemeﬂ{mi emeapﬁﬁAbSMto fbnm AMRthe40X IR HZ |

Met hanol -d4): S 2 3 3.18 1
3.79 (m 1Ivga,s cooled to 0 gC to col_ril)lplete the pr(erg}pﬂatl;gn The resultlng sc!_?d was 16 ltergcqn was'l_-{)ed

with 1 M HCY, and dried under reduced pressure at 160°C over phosphorus pentoxide,

. affording 3-methyl-1H-indazole-5-carboxlic acid (4e) (18.1 g, 96 % yield) as a pink/beige
solid. 'H NMR 400MHz (d* MeOH) 2.61 3 H, s), 3.33 (2H,s),7.52 (1 H,d,J=6.0 Hz),
8.05 (1 H,t, J =5.2 Hz), 8.50 (1 H, 5). MS (API-ES) m/z (%): 177 (100%, M+H).

[0091] Two methods are used to prepare 5-(3-Methyl-1H-indazol-5-yl)-
[1,3,4]thiadiazol-2-ylamine (4f). Method 1 uses a procedure similar to the preparation of
la.‘

[0092] ‘Method 2: To a round bottom flash equipped with an overhead stir motor
was added 80 g of polyphosphoric acid. The flask was heated to 90 °C and a finely ground

mixture of 3-methyl-1H-indazole-5-carboxlic acid 4e (8.0 g, 45.5 mmol) and
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3.99 (m 1H), 7.09 (t, J =7.2 H, 1H, 7.17 (1, J = 7.2

’ ’ . ’ ’ . ’ - . ’ 1 ’ 729_ ’
1H), 7.42(d, J = 8.4 Hz, 1H), 758(d J =88 H, 1H), 763|(_?:I J_7£3S
Hz, 1H), WoR8oqweseo] = 8.4, 1.2 Hz, 8.10 (s, 1H); PUBUSAREOESYS m 7

C21+22N7 S PP IO ORIEGAA b (3 e @iy%dmﬁsg%%%}%%’é’o%ﬁ??@ 97 yK
oSyt Qesﬂgﬁﬂnl\gﬁhmxé 0Es diiRtekiawE DO 7ETHWPEROSIDRT atmca WaiTovas adde@&fbﬁe’ 4:

PS-EDC or EDC N S~N /R SNH2 +
NHBOC N H 9HB{OE, and thie iH-bfithe salting mixinrewas adjustad-toR-0 usipg &d g@ﬂ\l Oﬁc:\l :_IOI

SHT2 NNHNNH NHB &ﬂyjy
am not hi adiTESiBitae Jas FRTp gﬁa 'H?%}?mc?sg ggﬁ%ére«g??%%@hs okt a%lt{]a!éx? ﬁlt ggsfhggol e

Engo |65 gme)l seq g/texﬁﬁnm%)h WaSr Qicﬁéiﬁéryadl driedGt fdduwi)remlrepgf@ﬁ@gi 1%@%} 1H- 95
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purlflcatlon 0098] CGeneral procedure tl ) gh
(LAH) i ndul0883hni de” S{(&dsempdh:3 ,ﬁﬂgadelng{j :{;Hﬁh'iy ?H;%d oé"kﬂ;ﬁ%(ﬁ@egt grﬁ
was_di ssol ¥ed d R it Phnalt 62961180 @dqlazal-@y@mﬁemngfmgu pesmasiymR 1M

) an e i'ng Stirring was contlnued or 2h at
room teﬁpemabm&utrﬁ@wﬁt addeddnip aTxHE(tlwasf tedelwlylan'@lt‘t 74 g.6ht4 repel ure was

i ring weewredH brrade G2t o { e BelPe ropeasd §io8 G e a midie
3} ;f zgeom s, fl%:alé r%zft%@ °CAbL £hods mﬁégreﬁ&v‘iﬁgm&h‘éﬂsblheﬁﬁuﬂévdﬁdm nglc;1§nand
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 obtained 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—[S-(3-Methy1—1H-indazol—5-yl)—[1,3,4]thiadiazol-2-yl]-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: "1 NMR (400 MHz, Methanol-ds): 6 2.60 (s,
3H), 3.06 (m, 2H), 3.64 (m, 1H), 3.74 (m, 1H), 3.88 (m, 1H), 7.35 (m, 5H), 7.57 (d, J=8.8
Hz, 1H), 7.87 (d, T = 8.8 Hz, 1H), 8.08 (s, 1H); MS (API-ES) m/z (%): 365 (100%, M™+1),
751 (60%, 2M+Na"); HRMS (ESI): calculated for C1I9H21N6S [M-+1]: 365.1543; found:
365.1542.

[0095] Example S: S-3-(1H—Indol—3-yl)-N-[S-(3-methyl-1H—indazol-5—yl)—
[1,3,4]thiadiazol~2-y1]-propane-1,2-diamine (5): Example 5 was synthesized in a way
similar to example 1 using 4g and S-3-(1H—Indol-3-yl)-propane—l,2-diamine as the starting
materials. It was purified by a reverse phase HPLC procedure as a TFA salt: TH NMR (400
MHz, Methanol-dy): 8 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 (t, T = 7.2 Hz, 1H), 7.17 (t, T = 7.2 Hz, 1H), 7.29 (s, 1H), 7.42(d, I = 8.4
Hz, 1H), 7.58 (d,J = 8.8 Hz, 1H), 7.63 (d, ] = 7.6 Hz, 1H), 7.89 (dd, I = 8.4, 1.2 Hz, 1H),
8.10 (s, 1H); MS (API-ES) mv/z (%): 404 (100%, M™+1), 829 (30%, 2M-+Na"); HRMS
(EST): calculated for C2IH22N7S [M+H]: 404.1652; found: 404.1651.
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organic | ayers over MgSH, the m xture was evaporated. The crude product
was partially purified on 2 preparative TLCs, leading to the reduced

i nt er medi WOaowd/ (4868 i oraSewsmB13ad;s was
used wit WSut™¥ urt he‘%@}{u@ ?Ig? wéng%ﬁht Ew?ﬁﬂ%ﬁéé&%é%p?ofectl on step.

[ 0099] Geyhemmlmlsmﬁﬁdare for the TFA i nduced BOC deprotection: The
sem-pure material fromthe previ ou§ reac%ion was dissolved in 10 m
CH2C12 and 3 nl of TFA was added at 5¢ enp. The reaction was stirred at
roomtenperature for 2 h and 50 nml of toluene were added. !ﬁe reaction

m xture was evapor at egt'\ r |ssol vedfg CIEM of Rt ar}blN pH of the
m xture was incpeasee dmo T ot & teur

pi pette) and o.‘-[ onto a precp)ara |ve TLC pl ate ﬂo purifjication purposes
(10% MeCH in CH2C12) l|leading to the free am nes. XToxolgtoab NigoC
corresponding HCl salts of the conpounds, the preparative C silica gel
washi ng solutions were acidified with 1 m of 26 f W 2006/ 044860 r1Q tp
(r)vai pgration. The correspondNng TFA sal ts NPCJ/ US20 0343 /" an
additional purification Q| - eparm/uru@ A buf figr) was
required. [00100]—Ex_'n11 (@iBI%t AyT-TF iy -5-yl)-
1, 3, 4] t hi adi azol - 2- yIa no - 1 (tetrahydro pyr am- 4- yI rret hyl ) - et hyl - anmoni um
trifluoro-acetate (6). (API- 373 % 374..(25%
M+2) , 39500900,  M+-1ST)eralgroqedirs, fo Mhﬁmno(t\@a@mlﬁ q@“ﬁ%‘“‘%@% 6‘%5301]
Exanpl e 7i5 dﬁ%aﬁnﬁn Bkl ?55 ﬁﬁhdﬁ iy ) bad 8430 &-64h) PMF and PS-EDC

y4o)

[134]th|a amn et hyl} hyl -ammoni um trifl uoro-acetate (7).

557 e s i o aaom. Sk i
(R-1-[5- C@gremn(ﬁwg_ C ln%sa%lmojf,g}z%ﬂ %ngreéldﬁic} i B F%tcztb nélxture was stirred

P-4

yl car bamylels; gt fatvh teRigey: Atu@rmﬂﬁﬁu@fsdc ihe résttewhSvasHeB 3(thRes weith 20 TIMF. 365
(100% |v+++|) 366 (25% Mt+2), 387 (33% M++23), 751 (85% 2|v+++23) éo‘%}os]
Exanpl e sIcac(hzambt mbined DME haseswesre aYAparateds abia madesyellow e

T A A s VAR £ -2 %, (51 18 15
Exanpl e 1{0095{ 2 Met r@émml@eodendmrfoﬂhy lhﬂ’ﬁtlﬂn)alh)rm[nﬁm(l&dmdb KLAH) ihdusehaoide
YTl s arel U e (100, 5 LA 60 i 1007
(S) - [ 5- (3MRuhY b~tHei RPeEOA H Ry akiadd BTt At R&ebolfig/bdih (s 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 N2;SO4 " 10xH20 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 drying 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 mi of TFA was
added at 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,g) (3 — 10 drops from a
Pasteur pipette) and loaded onto a preparative TLC plate for purification purposes (10%
MeOH in CH,Cl,) leading to the free amines. To obtain the corresponding HCl salts of the

compounds, the preparative TLC silica gel washing solutions were acidified with 1 ml of
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met hyl -1, 2, 3, 4-t et rahydro-i soqui nolin-3-ylnethyl)-amne (11). M (API-ES)
mz (%: 391 (100% |\/Ir+1) 413 (7% I\/Ir+23) 803 (15% 2Mt+23). [00106]

Ex I O 2bii/ (4586 I\/Et I | H- . auis2@is/27374
o AR L 0 Lral e iR BT T el ToA QU O SR B e 2
2 0 af g %ﬁ‘*ﬁ;"” %ﬁ;’&th “’?*“m[ 5-(3€T$S@I’“‘fé‘5%””‘*“m) e

[ 1, 3, 4] t190489]az ol - Exemplefi hnis- 1M)‘:thy i 9‘E§)y5)n§/1z3 ‘éﬁglagl%é >§%‘3}Yn°kl4++1)
399 (15% 775

(2 At nol-fieb /eyt ﬁy&‘*&ffﬁé‘éfﬁ?ﬁ%@%’*‘ PR e RERE M (APLES) m/z

ot hy - |k, B3 E00%; M), 3744088 Mad), 395 DAYV La 769 G, 2MB2PP1 - £5) 1t 2
(% : 391 (100% M++1), 413 (10% M+23), 803 (20% 2Mr+23). [00109] Exanpl e
15: (S)-3-(3-Fluoro-phenyl)-N[5-(3-nmg thyw[gﬁjazol 5-yl)-

[1, 3, 4] thi adi azol - 2-yl ] - propane-1, 2- ne M5 (API-ES) mz (%: 383
(100%  Me+1), 405 (8% M-+23 ﬁﬁ %‘)e 27 WD 2006/ 044860

PCT/ US2005/ 037374 ~; ;1 [ iJ % M 1

(,S)r.P-(3,4-Difluoro- phenyl) N- (3 rrethyl I I—I-|ndazol 5-yl)-
[1, 3, 4] thi adi azol - 2-yl ] - propane |,2-diamne (16). MS (API-ES) mz (%: 401

(100%  jép10)] 423EkBMpleltt +(S)3Xl-mﬁm@%%-mmhﬁzw-m@mkml) Exanpl e 17:

S oy o B2 Phapaggelsmse il -me b apiopi RRURBERHRG )y S (APTER) o,

i+ M"
(s; ) L ﬁ%%ﬁ%}’%%@%%{ﬁ%éﬂ%%@%ﬁ 31401 II(II%JJQJI*+:E39§1W19 @593 2M +23).

| -i H1 ndazol -5
[1,3, 4]tmoam]azo| Bxgiple: dBai e[5+(32\4@thﬁh-rilfﬁenctazey5ywsu ﬁ{mgg k22 (99: 433

Exanpl o Ao opspYE R kb PR s ¢ T (At I)ﬁ‘?%‘i@m%i“%‘f/ﬁ?“”

[1,3, 4]t1t11f*aﬂ) Qéskzs%ylbﬁmmé? B@cpM%mmﬂl %;:IMIwﬂ)o acet ate (19) NS
( API - ES) : (100% M++1) (3ocy M-+23) 857 (8096 %)wa 23) .
[ 00114] Eﬂ&(ﬁil e 2oﬁz<im_ple_ (2- Methylammo 1 ,2,3 4-tetrahy o-naphtha en-2 eth

2- Hydr o yi 2 (%
120t nar B L i B Ay SR AMS AP ES i 0O 0S
(99 : 366(100‘2149%1%4@17)(15%881’%23’)%3IM%%)ZM*WE)_MS] Exarrple 21

VTS SOOI A sEsmbpletly 1%Iﬁ%ﬁvﬁaﬁ%%ﬁﬁ%ﬁg@éﬁ%3’3zrai%1y;§7éht%ﬁ?l s)
mz (9 L 2D,

(15, 29 - TP A A - (O e e oo . > 112

yl am no](lO%,W—I}Zay,&ﬁ)Be(ﬁWo-Mob’%ﬂ) anmoni um chl ori de (22). M5 (API-ES) i z

Ecampl o 091035y o Biaibiedd! (S CrRBST iddspol SH-L iRk DEHA -
methyl-1,2,3,4-tetrahydro-isoquinolin-3-ylmethyl)-amine (11). MS (API-ES) m/z (%): 391
(100%, M*+1), 413 (7%, M™+23), 803 (15%, 2M"'+23).

[00106] Example 12: N2-[5-(3-Methyl-1H-indazol-5-y1)-[1,3,4]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).

[00107] Example 13: (2-Amino-indan—2—yhnethyl)-[5-(3-methyl-lH-indazol-S-yl)-
[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).

[00108] Example 14: (2-Amino-l,2,3,4-tetrahydro—naphthalen—Z—yhnethyl)—[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"+23).

[00109] Example 15: (S)-3-(3-Fluoro-phenyl)-N-[S-(3—methyl—lH-indazol-S-yl)-
[1,3,4]thiadiazol-2-yl]-propane-1,2-diamine (15). MS (API-ES) m/z (%): 383 (100%,

M'+1), 405 (8%, M'+23), 787 (55%, 2M +23).
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yl am no] -i-(4-trifluoronethyl-benzyl)-ethyl-amoniumchloride (23). M
(API-ES) mlz (9% : 433 (100% M++1), 455 (20% M++23), 887 (55% 2Mt-E-23).
[00118] Bxarzpdca4286D PCT/US2005/037374

S)-2-(2- h - 37 -1 -
El) 3, 4]( CHItARL D eg)ﬁ#@%ﬂ%ﬁ (i Wﬁﬁuﬁﬁf’ﬁ%ﬁ@ [P=@ gyl Hindazol s MNaay.
5. (5 20 d‘%ﬁzﬁﬁ’r"%%ls"ﬂ‘shﬂ”)‘”i 085 Ym0 9. CRyootdBane! e

en e i ndazo
[1, 3, 4]thl\&d11éz‘@% B% Mri’?\)*nbﬁzﬁﬁﬁéﬂzmé‘“tz i/ll ammoni um tri fl>/uoro acetate (25).
MS (APl - F@H%Z (%Ex 1Q§)/Wl M- EEMetita H-mo1Mx253)1,3 8ftfiadikeo2-yl]-

2ww+23)
(S)-1-(3, 8- EMQI}QWQLH)Z-(ﬂaJ[n&e((BﬂTﬂﬂE)(API -BS) mda@¥): 366/(100%, M'+1), 388

[134]th|a az amno t hyl - ammoni um chl oride (26). M5 (API-ES) nfz
(%: 401 M %Jé)ar 33 (44%3 M? 33/) M++23) , 823 (75% 2|v+++23) 28 WO

2006/ 0448 / US2 Y i i - 1-5-y1
(S~-,1-( ZWE%xy b%‘%ﬁ@ Atg) %§3 i DlﬁthI‘O ﬂl_leny azo %3 me‘;hyl tH mdaz:) -
[1/0 3, g]g E hi E?OO/ di&oyﬂqmmgﬂwe{lk}%fﬂ}amm@SMni\@@dﬂtﬁﬁ) \lﬁzgf) @ggﬁgﬁ;}&a rdlz

0, 0, 0, a e
28: (9)- 11\% ‘€§5n(é§‘%yM+r$l ?%éé%’ﬁ’ %231 [8§31’](%6§ ?ﬁg ME:LSJSazol >- ™
yl ami no] - L} 2- (&?@_ﬁrel 19 ngﬂmlme&lezl%ﬁirﬂetﬁilml [5a th{lxmlH—mdazol-S -yD)-

trifluoro- acet 443 10003 Vi-+1) %m/l5°
M-+23) . [ Qniz;&}udampbﬂqlaﬁﬁno] -propyl-ammonium tnﬂuoro acetate (1 ) MS (API—ES

§/|S§[1l(§ g‘Tﬂ? 5 68% Bﬁ*@r/é%ﬁ ﬁ%’{s M7 ﬁ?t%ﬁédﬁ%ﬂﬂﬁs} de (29). M5 (API-ES)

mz (9%: gﬁﬁ& s§ 100%13% f&)20: %—‘H}(dl&egm-@Nw;aépm;aﬂ)l[se&%néih&ﬂ+ﬂﬂ91ndizﬁﬂﬂ>4]
Exanpl e 3

I'H- i ndazol 1,3, 4
yl am no] - [1, @Héthwd:a@ph yl]aammgmmteha@rggéta( 1{@3 &H lﬁégjﬂa ‘% (4%62 351
100% 7 3 (25% 2M++23 00125 Exanpl e 31:

ES) 30(4%@&@%9 %)()ZM&-@)F%%)ZITE'E hyl 1 b | nd?alzol[ 5- yl% e

1, 3, 4] t hi peti1asp! - 2- HxkmpleQar@-Hydzexdi- mmhamx(vaﬂrppymmm@hﬂ -1HaindazolfSor
C20H23N60 , 395, 16486; found. 395. 165

(S)- N[ 5- ¥B- [ﬁ/&‘}iﬂnmilmlﬁc}/&]z%wmenﬁllﬁ)n ufr%*a‘zﬁ R p%ﬁ;)ﬁ;p thfz (%): 382
henyl - b I RVE (ESI | cd for C20H23N6S [ Mr+

o 17041 LoV M B Bl g B el & 35, (9) e

[ 5- (3- Met [Q0146H i nd&Ezeipls-22 )(1$ 28)- 3—{44{%113&251 mziz;aO]l-S-yl) -[1,3,4]thiadiazol-2-
2,3,4,9-tet d bol i n-3- | S

Cal o or Yiscng iR kphsip T Dlppg-ututond gl 12T %éﬁ%%%@@xé% e
34: (S)- 3 é)%)v/flmﬂm me(ﬂadfozmtﬁymw/@mmmndazol 5-yl)-

1,3, 4]th| azol propane 1, 2-di am ne ST cd for
C19H2 OFN6 BO1[LRE+H] | Msfs)-idﬁﬁ&mhyli 1 32?1061?2151 azé%-z'

(S)-3-(2-Chlor gy P'&F DYAdordd iRy (kB0 iy 1 bhrtd SHAA RhroRidd éz3) MS (API—ES) m/z
(%): 433 (100%, M'+1), 455 (20%, M'+23), 887 (55%, 2M*+23).
[00118] Example 24: (S)-2—(2-Bromo-pheny1)—1-{[5-(3-methyl—lH-indazol-S-yl)—
[1,3,4]thiadiazol-2-ylamino]-methyl} -ethyl-ammonium trifluoro-acetate (24). MS (API-
ES) m/z (%): 443 (95%, M'+1), 445 (100%, M"+3). :
[00119] Example 25: (S)-2-(4-Ethyl-pheny1)—1-{[5-(3-methyl—1H—indazol-5-yl)-
[1,3,4]thiadiazol-2-ylamino]-methyl} -ethyl-ammonium triflucro-acetate (25). MS (API-
ES) m/z (%): 393 (100%, M'+1), 415 (15%, M'+23), 807 (45 %, 2M'+23).
[00120] Example 26: (S)-1—(3,5-Diﬂuoro—benzyl)-Z—[S—(3—methyl—1H—indazol—S-yl)—
[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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[ 1,3,4]thiadiazol-2-yl]-propane-|,2-diamne (35). HRVS(ESI): calcd for
Cl19H2CCIN6S [M +H], 399. 11532; found 399. 11554. [00130] Exanpl e 36:
(S)-N[5- \(ve 2Mﬂ/dzy860I Hindazol -5-yl)-[ 1,3, 4] thi adi azol - PCYIys2@5/037374

o-tolyl BRI 203 =Sl bqe (3 @fetisAQHR AN 201
379, 16904: PS5 GERTe 208, I*B?'RME Henzsﬂ PRAS D St B
(S)-N[5- (3Elbh§]ﬂyhdlla¥¢112nﬂalzlm0-]§ﬂ§b’ﬂ )emgnoxmgn aljdpndgészS ARItES)30/z (%): 395

Coorzoranec i M U E iAol S GHL 08 28 vo 20060 oaseso
PCT/ US2005/ 081324  2&Bxandple 28 (S) 1-{[5-(3-Methyl-1H-indazol- 5-y1) [1,3,4]thiadiazol-2-

2- Chl henyl ) - N-T5- (3- net hyl - | K1 ndazol - 5-yI
DILsa] ty‘iaé&%a%mmé};zﬁ@- i Db Brithd BRI ger e G M

P

019H2001N6 9 1157%5,,2400133] Exanpl e 39:

(S)-3-(4- FI Z}%‘§ ﬁ%]‘ﬁ%?é f‘n@%ﬂglﬁgﬁ”ﬁézﬁ% yl )] e

[cigazg]F}\lgls l 2 %%3 11428%11@(1)1&%@383 tjh.lgﬁe'aeﬁzylo 4(1 A Bk

(S)-N-[5- (3 Hﬁthlamazwd?azkmso ty[anam@mwptcgi é%%r 11\55;68??5"%) miz (%)
din-3-y lcd for C18H2ON7S

P %25"@8@%“&**928%92 PAgRL DT ITER. R, cgy o T

g s% 3} [ﬁ (3[|0Maz4]yl II—E mea - B)ya- ][5£(3-Meﬂ1y4]lf—lhmdahoé-iaj'l) DL, 3,#]thiadiazol-2- <
| en opan |am ne

D] e ieRg B AR ar e Cleeaah). s P LR B ST HO0%

S) - 3- (4- o8k NV d | 5-yl

(1 é 4] 'Ehl a az@f 2- yl/% pro§a’élzg (méy%i?n%)lng ?2(2)) H)IQIV)B (ESI): calcd for

019H2001N6510012\a}+H] Boeepld 3B2(S)f3e(4nMcB08y-phend)-M (563 3nsthpk Wdindazaks-yl)-

in 1ol y1 -pr ia%ﬁzbﬁﬁédzézéﬁ Frithgepa 2 iivbrialr SR BT gl b FagbaNe08 ng

379. 16979 3@5 feqegpfoqn4495 (611N [ 5- (3- Met hyl -1 Hi ndazol -5-yl) -
1,3, 4] thi aa[ azol - - thiophen-2-yl-propane di amn
Theor et i cal IOQMﬁ]-I) 37].me 8‘{)%[%(7%1\@110’&417‘1@9@@9]’1)‘5@ ﬁﬂﬂﬁ“@dl??}d'z'ﬂ] 4-

(22111 11 wonBeB R aisrix g RERe pin s b Colcl B LR INRE 319470 iy
433. 14168, ﬁ)@lhm(379339944131 [ 00140] Exanpl e 46:
o (et s S R RIS PP gy -
391. 16994, 5qunglic381drd- 132 carbolin-3-ylmethyl)-amine (33). HRMS (ESI): caled for
CpoHxN,S [M'+H], 416.16519, found: 416.16537.
[00128] Example 34: (S)-3-(2-Fluoro-phenyl)-N-[5-(3-methyl-1H-indazol-5-yl)-
[1,3,4]thiadiazol-2-yl]-propane-1,2-diamine (34). HRMS(ESI): calcd for C;oHz0FNgS
[M'+H], 383.14487; found 383.14511.
[00129] Example 35: (S)-3-(2-Chloro-phenyl)-N-[5-(3-methyl-1H-indazol-5-yl)-
[1,3,4]ﬂ1iadiazoi—2-y1]-propane—1,2-diamine (35). HRMS(ESI): calcd for Cy9Hz0CINgS
[M+H], 399.11532; found 399.11554.
[00130] Example 36: (S)-N-[5-(3-Methyl-1H-indazol-5-y1)-[1,3,4]thiadiazol-2-yl]-3-
o-tolyl-propane-1,2-diamine (36). HRMS (ESI): calcd for Co0H23NgS [M'+H], 379.16994;
found 379.17011.
[00131] Example 37: (S)-N-[5-(3-Methyl-1H-indazol-5-y1)-[1,3,4]thiadiazol-2-yl]-3-
(3-trifluoromethyl-phenyl)-propane-1,2-diamine (37). HRMS (ESI): calcd for CyoHz0F3NeS
[M'+H], 433.14168; found 433.14208.

a
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[ 00141] Exanple 47:
(S)-3-(3-Methoxy-phenyl)-N -[5-(3-nmethyl-l.Hindazol-5-yl)- [
1, 3, 4] t hiwOizamai44$50y1 | - pr opane- 1, 2- di am' ne (47) FTVS TirewruskoosaB73¢dvH)

395. 1648
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N-((9)- 2. 4 ﬁﬁﬁ'%ﬁ@ﬁ%%tﬁ %é% &jsé}g%'en 3”51 )eefﬁyl)-S-(B- met hyl - |

H i ndazol 1, Bﬁ%%u@@ Zmara herh)-N-[STBEndnglor A indzabl-1-YHH)
391. 1699416?ound ) 2006/ 44860 P%T%ZO%S/ 037374 x( ,9S)

4I (5-( 3) mit ,Bfl]ﬂmadiaznba-mb]l-prépgde)l 2-dizmine RN.JHRMS (BSD: calcd for CroHooFNGS
yl am no) - 1- \ t gp- .2z am n 2,2-trifluor t at 50). M5 (API-ES
n z ((r)lM +ﬁ§#§9§4?%§fw%$ ?‘14%380 1 (25%u M??g)e gsi g ()10% |v§++3) )
[ 00145] Bfgom Example 40: (S)-N-[5-(3-Methyl-1H-indazol-5-y1)-[1,3,4]thiadiazol-2-y1]-3-
N-((S)-2-am no 3 4 et hoxyphenyl ) propyl ) - 5- gS nmet h
lcgilﬁg g:\m m13-81 ~proppicabilzdigning (4 %‘M D ealest %Nd#imﬂgg ML

anpl e 52:
N-((S) - 2- §9Pﬂ38%41*?>ﬂz@?§¢§§%95a5 vyl ) propyl ) - 5- (3- met hyl - | H

|( 2 8 82/ ol - 5y01351. 3, 4-Ex__lamw aﬂquS) 2R A ethyR ) H-idBao PRyl ER), 3, Althiadidgal- 2385
%

N-((S)-2- ég dmh@y@@rmaaérda&lgpﬁl}edﬂéw% (ESDrepleg for GasHasNeS [M+H],
kgggoz@ol ﬁ;‘)lggf;’ﬁﬁ’@]h‘i@'gﬁﬂ §4am ne (53). M5 (API-ES) mz (% : 444
:\tu(jgi)l 2- 4001)%1 43( jq;ﬁ_ml;@@wfwmmwﬁnym Gymethpil-1H-indazol-5-y1)-
(100% |v|+{?-/1)3 ]thé?fl% I gg}rgéa%gal@ ?‘6‘@@%%@% n?éigdlf%é: %% c&$
Theor et | Cqhr, . 11§§2 L e il M*H) Fornul a (MtH) FTVB
m no-"3 CH3 (4-tert- N-N CH3 but heny 55 CH3 X--N _NH2

C16H22N6S [@®IB716990 Emmkmzzm)-s’-[é (@ﬂ»&ﬂeﬁhuﬁéﬁdnd@ow)ylﬁh\% glthiadiazol-2-yl]-3-
1,3, 4-thiadi 820} odancl3Amine (43). FTMS Theoretical (M+H) 379.16994, found 379.16979.

[00138] Example 44: (S)-N-[5-(3-Methyl-1H-indazol-5-y1)-[1,3,4]thiadiazol-2-yl]-3-

thiophen-2-yl-propane-1,2-diamine (44). FTMS Theoretical (M+H) 371.11071, found

371.11044.

[00139] Example 45: (S)-N-[5-(3-Methyl-1H-indazol-5-yl)-[1,3,4]thiadiazol-2-y1]-3-

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

433.14168, found 433.14131.

[00140] Example 46: 5-(3-methyl-1H-indazol-5-y1)-N-(((2S,3R)-3-phenylpyrrolidin-

2-ylymethyl)-1,3,4-thiadiazol-2-amine (46). FTMS Theoretical (M+H) 391.16994, found

391.17039. .

[00141] Example 47: (S)—3—(3—Methoxy-phenyl)—Nl-[5-(3-methyl-l.H—indazol-S-yl)—

[1,3,4]thiadiazol-2-yl]-propane-1,2-diamine (47). FTMS Theoretical (M+H) 395.16486,

found 395.16545.

[00142] Example 48: 5-(3-methyl-1H-indazol-5-y1)-N-(((2S,48)-4-phenylpyrrolidin-

2-yl)methyl)-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-5-y1)-1,3,4-thiadiazol-2-amine (49). FTMS Theoretical (M+H)

391.16994, found 391.17051.
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N-((S)-2-amno-3 NWN (3- CH3 56 N\ chl orophenyl ) propyl Cl19HI9CIN6 s r HZ
399.11532 399.11569 N N )-5-(3-nethyl-1H S Gindazol-5-yl)-1,3,4-
t hi adi azowo22e@mi4mss0 N-((S)-2-amino-3- H3 N-N ((4 S N ~ phengkioslesrsyd ) prop

", NHZ @2 4= thtddiazol-2-
nagol -5 VIS0 BRSO o RS o R S e 1
cl3 "jN mylandaa)el-pﬁeqyﬂbmm-apmmm&@mﬂu%acemgféﬂ) 3B, z@) m/g (k)

t hi adi I -

(5 (3 meptge U e TR PERU BT 5 (b NG T S e

t hi adi azol 11458 0H23E?c91% R MAEE2428nd-430%th HDP10p9NII-{3pMethyl-1H-

nyl ) met hanésul fona vm e 006/ 044860 PCT/ US20 05/ 037374Lsur ed

Mol ecul ar  Titkeoolet-y-L3,Ethiadiazol Btanise (310 L&AMS (INRH) 40%: @%A,E{)ZSNGOS
409.18.
[00146] Example 52: N-((S)-2-amino-3-(1H-imidazol-5-yl)propyl)-5-(3-methyl-1H-
indazol-5-y1)-1,3,4-thiadiazol-2-amine (52). MS (API-ES) m/z (%): 355 (100%, M'+H).

[00147]) -  Example 53: N=((S)-2-amino-3-(3-bromophenyl)propyl)-5-(3-methyl-1H-
indazol-5-y1)-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-methoxyphenyl)butyl)-5-(3-methyl-1H-

indazol-5-yl)-1,3,4-thiadiazol-2-amine (54). MS (APL-ES) m/z (%): 409 (100%, M'+H).
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FTM5 5-(3-nmethyl-1H "N indazol
C15H18N6S 315. 13864 315.13863 NIN ylnethyl)-1, 3, 4-
N ((S) - 2-woi2na/@4860 ( 3- NN CH3" phenyl ) phenyl ) prop 61 C2R¢NGS26b40371B8559
441.18513 N NH2 yl)-5-(3-nethyl -1 H i ndazol
(4 isopropyl phenyl)pro

N-((S

- 2-am no- 3-

-5-yl)-1,3,4-
62 NNc, |

t hi adi azol -
pyl)-5-(3-nmethyl -

-5-yl)-N CH3 IN 60 g ((S)-pyrrolidin-2-

t hi adi azol - 2- am ne

2-am ne

C22H26N6S 4
il
Dr ophel
(3- et

1, 3, 4
di chl
yl') - 5]

azol

hyl

)7.20124 407.20095 3 1
-2- gilche N ((S)
yl ) prop C19H18CI12N 43
-1H 6S ,N/ z indd

- 2284 no- 3-
3.07635 433. 07
-5-yl)-1, 3

NI

17 Ol

\' N %Z CH3
(2,4

Ty
65 FrmuB 3
b, 4- thigd

5 yl)
NOI:QE ikl
a |(MSH) NH
di azol

-2

Measured

(M+R)
FTMS

anm he

N((S
415.1
t hi ad

-2-am
5994 4

azol
55

no- 3-
15. 16976
-2-am ne

(napht hal en-1
CHe net hyd
N—((S-

'n(
3

N
|

DIN-(R)y2-ajrpiocip y
4-(4 fdazol - N

-p CH3
butylphenyl)propyl)—
5-(1H-indazol-5-yl)-
1,3,4-thiadiazol-2-

amine

I
N
-

)-5-(3 f§
N NH2 5-y
N tolyl pr

C16H2NeS

4 C23H22N68
1)-1, 3, 4-
opyl)-5-(3

331.16990

. 331.17024

56

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

thiadiazol-2-amine

CioH;5CING
S

399.11532

399.11569

57

N-((S)-2-amino-3-
((4-
phenyDphenyl)prop
y1)-5-(3-methyl-1H-
indazol-5-y1)-1,3,4-

thiadiazol-2-amine

CosHz4NeS

441.18559

441.18568

58

CH;

NN

4-((S)-2-amino-3-(5-
(3-methyl-1H-
indazol-5-y1)-1,3,4-
thiadiazol-2-
ylamino)propyl)phe

nol

CisH2oNsO
S

381.14921

381.14943

59

N-(4-((S)-2-amino-
3-(5-(3-methyl-1H-
indazol-5-y1)-1,3,4-
thiadiazol-2-

ylamino)propyl)phe
nyl)methanesulfona

mide

CooH23N-0,
S;

458.14274

458.14300
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~N CH3 met hyl - | H-i ndazol - C20H22N6S 379. 16994 379.17001 65 S\ / N N NH2
5-yl)-1,3,4- thiadiazol-2-amne 33 WO 2006/ 044860 PCT/ US2005/ 037374
Meas yr-ec-Wbl2e@ul4a860 Theoreti cal . No. Structyre Name [ WeH)US200608187 asutditH)
FTVS Ner%)(<>)_2 aming-3 (4-tert- Gh- *i C butylMﬁbﬂW)prB‘ﬁ‘j}F‘)caIG Nosi- ﬁy
C23HAME®-421. 21689 S4¥I21648  5-("Fet hyl - | H| By | nd@zat)- 5- yI) 3, 4
t hi adi azol -|2-ami ne  N-((S)-2-ani no-3- (naphthglen-2 CH3 N-N yI) Sﬂ'f)s 5-

N s NA-C23HR2N6S—415-16994 415176 EN Z 3 N>mernyt - ITH- dazol -
5-yl)|-1, 3, 4- thiadiazol-2-an re i(uS) 2 am no- 3- (benzo[ b]thi gphen- CH3
"-N § 3-y|)prgpy|) 5-nf SFNK?jsh MM ONGS2 421. 1636 421. 12660 N
met hy|l - ¢+ i|ndazol 5- N3, A |(a§j4p§ﬁ(mhm-2= ani agH,:80/1491s.1B8¢np| 31693863
5- (I Hi ndazoIN/S 4 t hi adl 3 qrgl4ne was synt hgesized in a way
simllar to |that 4f as ShOWI’lII’ly%n r%e tih commergial ly aval |l abl e
5- br ano- th1ad1azol-2-amme

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

Y (-

CHs ] N N 1

61 | . 4 Y phenylpheny )1p P | CHLNeS | 44118559 | 44118513
W 2 Q yD)-5-(3-methyl-1H-

indazol-5-yl)-1,3,4-

thiadiazol-2-amine

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

-

isopropylphenyl)pro

62 . e o | PyD-5-(3-methyl- CpHxNeS | 40720124 407.20095
),j©/Ls / O <CH3 1H-indazol-5-y1)-
W

1,3,4-thiadiazol-2-

amine
N-((8)-2-amino-3-
a 2,4~
— i H,:CLN
6 ey " “{>‘N\_/_©7CI dichlorophenylprop | CioHsCl, 433.07635 433.07657
N)/j@/‘\s e y1)-5-(3-methyl-1H- 6
\N 2

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

thiadiazol-2-amine

N-((S)-2-amino-3-
0 (naphthalen-1-
- ‘ — 1 1)-5-(3-
64 Gs "l":}»N yhpropyl-{ CyiHoNgS | 415.16994 415.16976
; s / methyl-1H-indazol-
N Zz
" NHe 5-y1)-1,3,4-

thiadiazol-2-amine

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

o Ny tolylpropyl)-5-(3-
5 i

65 v b )~ | methyl-1H-indazol- | CuHuNeS | 379.16994 | 379.17001
w T, 5y1)-1,3,4-

thiadiazol-2-amine
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2-fl uorobenzal dehyde as the starting nmateri al

in three s

t eps.

MBS (API - ES)

U)

mz (%: 218 (100% M++1). [00150] Exanples 70-87 were synthesized in a
manner S|wolza(rﬁ/(t4m6t) hat as shown in Schene 4 using ExanwbE/IISQOOS/037374
(5-(1 |naazol yI)-1, 3, 4-t hi adi 4zol - 2- am ne) $Wl g{s j%t g fraMessirad .
34 WO 2006, )44860 PCZ/ 1JS2.005/ 03737 zgq mMol ecul ar | THE6H “FREE un e vy
No. Strictufe Name Formula (MH) N- ((S) 42 Famivho-{3- ((4+HI) N S
chIoraphenyI)propyI)-S 70 N NHz ClSHl?ClNGS 385. 09967 385. 09996 |NsI!
(1Hi pdazol{5-y1)-1,3,4 N thiadi azo-¢F2aninee- F N-((S)-2-amno-3{(4 N F
(trifluoronmethyl)phenyl)pro 71 "i 4N NH2 F C19H17F3N6S 419. 12603 419. 12604
"I pyl)-5- (LFLlndazoL 5-yl) " Qﬂl ) -thiadiifcl-z-anine N. N
N-((S)-2-am nd&3-_\ / * ( n&phivtiseiDeier H 1)) - 2ONGS,
401. 165458 40115391 ° IPEAZ Qls- Rasthyl-1d, 3, 4 %Zﬁuizg‘g‘?’(azo%}'%yﬁ fe 2121648
N-((S)-2-am no*4~ N-N - p enylbut)h%hg éé*# dZO|- 365 M5 73 ~- N C19H20N6
365. 14702 s|{5-yl)-1, 3, 4-thiadi azol %ﬁD Il / iNH2 N1 1-0 am ne
N-((S)-2-amno-3- "' N (napht hal en- ﬂnaﬁiaaqbzmé) 5- 401 M5 74 s~ C22H20N6S
400. 14702 N| / 98\HZ (1Hindazol -5{yl)-1,3, 4- (API-ES)
N-((S)-2-amino-3-
(naphthalen-2-
N/N
PN yhpropy)-5-3- CrHuNeS | 41516994 | 41517026
67 )jf:l/L Nuz methyl-1H-indazol- | o ©
5-y1)-1,3,4-
thiadiazol-2-amine
N-((8)-2-amino-3-
(benzo[b]thiophen-
N - o Y = -
68 N)@/( 4 39DpropyD-53- | oy NS, | 42112636 | 42112660
Nz methyl-1H-indazol- :
5-y1)-1,3,4-
thiadiazol-2-amine
[00149] 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).
[00150] Examples 70-87 were synthesized in a manner similar to that as shown in
'Scheme 4 using Example 69 (5—(1H-indazol—5-yl)-1,3,4-thiadiazol—2-aniine) as the starting
material.
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N t hi adi azol - 2-am ne
75 \ |/ Cl8HL7CNN6S 385. 09967 385.09932 Ni

GN((S)-2-amno-3-(2- NNt chl orophenyl)propyl)-5
s (1Hindazol-5-yl)-1,3,4 N NHZ

t hi adi azowo22e@mi4mss0 N-((S)-2-amno-3-(4- i N ~" ~' PCT/US2005/037374
i sopfFopyTphenyl)propyl)-5- 76 1T S H (IF i1 ndazql - broigtuar 1, |3 TheofcidaHA alnSured
393. (1B6H9- 393. 18528mucy /| NHZ tlhi,adi azol - 2- am ne 2006/ 60
PCT/ US2005f 037374 Mol ecul ar "t hgoret I cal I\/basured%ég(vlg Na. £ I+n| dt|t i(IrVIiH)
Name| Formula (MtH) (MEH) N (($)-2-amino-3-(1 NN~-N /~]
benzyl - 1H-J m dazol -5 77 s [ NNGEH2aResS-#31. 17609 431. 17653
yl) propyl )| 5-(1H jRdazo)- ) cliorsprényi)Bogd@lisazol - 2- ami ne  |CH3
N (([S) 78- ajmi no-3- NN #el yl pr g p}é{l %& 5- (LH I ndazol CREFING \| ASLA9FRQ NBE09996
365. 15429 BEG1HA35 Ns s 5-yl )|\ BB H%011-2 \N / NHZ ani ne
N-((S) - 2- ajri ho=3-p- "i-N tolyl prigdizto}-2Bmind H- | ndazol 79 N s C19H20NGS
365.[154. 29| 365. 15458 1~e NHZ %-yl)-1, 3, 4-t hi adilazol -2- anji ne :
c | N-((S)-2-amino-3-(4-
S <>‘l"‘ i henyl
7 ] :\>—N £ ¢ | (wifluoromethyDphenybpro CioH7FsNeS | 419.12603 | 419.12604
N pyl)-5-(1H-indazol-5-y1)-
N 1,3,4-thiadiazol-2-amine
—N Q N-((S)-2-amino-3-
ers |
s (naphthalen-1-yDpropyl)-5-
72 N % CaHyNsS 401.15429 | 401.15391
Y NHz (1H-indazol-5-y1)-1,3,4-
thiadiazol-2-amine
N-((S)-2-amino-4-
— -5-(1H-indazol- 365 MS
73 I Q}w\_/—Q phenylbutyl)-3-(1-indazo C1sH20N6S 365.14702
N/,t©/Ls / 5-yl)-1,3,4-thiadiazol-2- (API-ES)
\ ’NHZ .
N aniune
N-((S)-2-amino-3-
—N 2- -5- 401 MS
4 N s\>_ O\O (naphthalen-2-yDpropyl) CoaNS 400.14702
% s (1H-indazol-5-y1)-1,3,4- (API-ES)
N: 2
thiadiazol-2-amine
’ a N-((S)-2-amino-3-(2-
N—N 5.
75 'S‘>~N\_/—© chlorophenyljpropy])-5 CisHCINGS | 385.09967 | 385.09932
N o (1H-indazol-5-y1)-1,3,4-
’ thiadiazol-2-amine
N-((S)-2-amino-3-(4-
—N CH:
3 . 1 _5-
76 @/Q?‘“\_/—@‘{% isopropylphenylpropy) CuHuNeS | 393.18550 | 393.18528
N R (1H-indazol-5-y1)-1,3,4-
thiadiazol-2-amine
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FN((S)-2-amno-3-(3,4 N" difluorophenyl)propyl)-5 80 \

| S})-N\ / F

Cl $H16F2N6S 387. 11980 387. 11959 NN = (1Hi ndaZOI 5-y1)-1,3,4 ~N/ NHZ
t hi adi aZGIVOZOWIMMEO N ((S)- m no-3-(3,4- N ~"/ - N=-- == GCT/US2005/037374
di chI or.ophenyl )p{)%@)‘("[‘% 5 81 N s (1H i ndazol - 5- y| )Maleoglay - | chhepregsel) b grgsured
419. /560990 419. 06 ~N / NHXart¢hi adi azol - 2- am n€ormddaZ N [N (M+H)
N-([(S)-2-Jam no-3-(4-tert s bu yI phenyl)propyl) 5- (1H 82 N CZ2H26N6S
4071.-201241 407 20120 N—/—i-ndaz ( X 3—tadtazot—=2=—ani e CH3
CH3 N-((9)-2- ampg) (2,4- di :th?‘ Iﬁﬁ’nylg)propyl) 5- 83 +-N Cl C18H16Cl2N6S
419. 06070 41906 N%v{—s@ NHZ | beptsidinigap-5- y | ) 43117653
t hifad?&zol ~’2 ﬁyﬁ@g §(r}1(.ﬁldaz$‘}l5q rré(gzhd&ﬂphe ?])16?08p I%g c,l,
C19H20N6dSs '38 14921 381 KI 1H-i ndazol -5-yl|) -1, 3,4
t hiladi azo| - 2-amine 36 WD 2003112)&%&6"‘ ©82905/ 037374 |Mol ecul af
Theoreticlal Measured Ex. No.|Stnictai Nane Forlnula (MtH)| (IMH) .
N-([(S) - Z-lam no- 3- (4 i N--N br oNgsheapiny-pmepyl ) -|5- CL8HL7Hr N6S 429404915
429. 04956 85 N, In \ ) S (1H X
78 l \>—NL/—© tolylpropyl)-5-(1f-indazol- 1 1 05 | 365.15429 | 365.15435
W ° o 5-yl)-1,3 4-thiadiazol-2-
N amine
N-((S)-2-amino-3-p-
N-N . )
79 | , LD pon | tolpropyD-S-(eindazol- | b 0o | 365.15420 | 365.15458
N\N —”NHZ 5-yl)-1,3,4-thiadiazol-2—
amine
. N-((S)-2-arnino-3-(3,4-
—N : S
30 '?"L/—@‘F diftaorophenyljpropyl)-3 CsHigFNeS | 387.11980 | 387.11959
N % " (1H-indazol-5-y1)-1,3,4-
¥ thiadiazol-2-amine
| N((S)2-amino-3-(34-
31 N""Bﬂ\_/—@u dichlorophenyllpropyD)-3- |\ 7 N5 | 419.06070 | 419.06058
% s L (1H-indazol-5-y1)-1,3,4- '
" thiadiazol-2-amine
NH,
Nl/h{>-N N-((S)-2-amino-3-(4-tert-
82 N//D/L ® butylpbenylpropy-5-(1H- | b s | 407.20124 | 40720120
N indazol-5-y1)-1,3,4-
Chy thiadiazol-2-amine
cH CHs
o N-((8S)-2-amino-3-(2,4-
83 Nl’%\NJ@'C' dichlorophenypropy)}-5- | (o b CuNes | 419.06070 | 419.06111
N\//D/L s " (1H-indazol-5-yl)-1,3,4-
¥ thiadiazol-2-amine
N-((S)-2-amino-3-(4-
N—N 5
84 | 4 L~ "q@ U, | TethoxyPhenyDpropyl3- | 0 | 3st14021 | 381.14908
K iy (1H-indazol-5-y1)-1,3,4-
thiadiazol-2-amine
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NH2 (1H i ndazol -5-yl)-1,3,4- N thiadiazol-2-amne N ((S)-2-am no-3-(3-

(trifluoronethyl)phenyl)pro N" FF pyl)-5-(1Hindazol -5-yl) 86 N
C19H17F3N86 24694155603 419. 12659 "N (\ = 1 3,4-thi adi azolPc?ABDI0sA3NTENL, N-N
N N((R-2Famno-3-(2- S N H Z][br om)phenyl ) pr opyl ) Mbledilar N |CLigbiti7dBr NGB-asured
429. DBONG. 429. 0495%muciee (| H-i hagol -5-yl)-1,3,4 sk rrrrE\i ,adijaz T am R+
[ 00151] Exanple 88: 5-(6-fluore-1Hindazol -5-y| |- % t hijadi azol - 2- am ne
(88)f NN B\AW-NH2 N NF HIJ[00152] This com ound_was preparedlin a
manner sinjlar to that shown i pnNS@énwming3-(4-ysi ng
5- brono- 6- f | uor o-j & | ndaz ( B&QEOPhW)ﬁbpyy)@s trjeated with t-butyl [Iithium
and | c&8sbon m@? te-gi @ ; l\Iﬁu {?Z lg%azol eCelcBNeD Xy H1%08ET d 425936
conpjound i was tteat eded( PR B§ caribazi de and pol yphogphoric
acidito form5-(6-fluoro-|H i ndédietol-Saming - 1, 3, 4-t hi adi azgl - 2-am ne. M
(APILES) Mz (%: 236 (100% Mr+1) [00153] Thg proceduregs for nmaking the
I nt efredi-ares—of—Exanpte 88 S‘)?dennH@l(SJW rm[Scheme 5. [schene 5 [Me AcZ20
Me al Br2, AcOH M Br H2N | F ACEI 88b | 88a i-anyl nitrite, Ac20
KOAc| Br Br| 18-C-6 Ni aF 10% HOMH VIPthyl)H{P
86 Sy P | pyDS-(Bindazol ) | oo RN | 419012603 | 419.12659
NP/@/k 4 1,3,4-thiadiazol-2-amine
e NH,
= N-((R)-2-amino-3-(2-
B S b ((R)hamlmo (1 5
g7 | S = : romophenyl)propyl)-5- CsH/BINGS | 420.04915 | 429.04952
N (1H-indazol-5-y1)-1,3,4-
Br thiadiazol-2-amine

[00151] Example 88: 5-(6-fluoro-1H-indazol-5-yl)-1,3,4-thiadiazol-2-amine (88):
N-N
soads
7 S :
. N
N F
H
[00152] 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 z-butyl lithium and

carbon dioxide to yield 6-fluoro-1H-indazole-5-carboxylic acid. This compound in turn

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

[00153] The procedures for making the intermediates of Example 88 are shown
below in Scheme 5.
Scheme 5
—_—
AcHN F
AcHN F a8h
88a
i~amyl nitrite,
Ac,0, KOAC ) Br
18-C-6 N 10% HCI, MeOH N\//\/@i
N F N F
! H
Ac 88c 88d
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N NF Ac 88c H 88d 37 WO 2006/ 044860 PCT/ US2005/037374 11,001%$4]1 | "11,
I'h.,e staizig qi ter al, 5-fluoro-2-nethyl benzenam ne (12.37g, 99 mol),
was di ssovoeadodm4d60l uene (120 nL) and acetic anhydri de wa3/sdesd3(312.5 ni,

113 mmol ). Jiﬂsrfsm T Stfind 9R1R8, 5 b2 SndByTbdncinaniink (FOBHE DY Skl ¢

removed i n vacuo, and tHhe’ ul'ting solid (88a) was dissol ved I n _acetic
acid (70 ml)wantissohed mrcajmmélzmmgyarmiacegaanhw@ﬂy Was $ddaiddd S arbphi3damob e

dark solutio | I t f

1 o ettt o SR e AR

and taken up.d % @5@ V%'s)dlssfol\)ea%ﬁ sltc agd (70l dd thenbrovainer(4 85%]1719)4 to
give N-(4- brom)- : 0-"2- met hyl phenyl )acetam de (88b) in 94%yvyield. The

acet am de (Mbl)(mdd&ddrmwhs)e W da:d@phmadvasrallgwrz@tm#tmahxopgotem)ﬂraﬂaﬁd
acetic anhydride, ( m acetate (KOAc, 8.0 g, 81

mol ), 18- GPoih eI %gh“?eﬁr 5")"*81#@%3 %W% nitrite (12.3 nL, 92 mol)

were added  peREnti atﬂe&precm@atawémmu@ﬁd n&eh eg iRivalil (5 Ifnm fﬂfbrdfd aadol ed
to roomtenperature and washed with sodi um bi carbonate ( sat., 70 nL

x3), dried owashed wiihumaten(50 atle to gwazxsmproamS1tblatfea-rmthﬂelaqryl)e¢ﬁt%m§rc (88

0 U5- br on. daProaERE (TR MiebRidE M) PR A1dred PR Einehloroform (90 gy,
The resul ti %d'aea?@ﬂ{@dﬁ@@(ﬁmnﬂmnﬂﬂm)lp&tamm(az&atmo:omwsm Bamahol)( ca.

20 nmL) was added. The suspension was heated at reflux untjl clear (ca. Ih),

at whi ch t.hseerwmééOéégJ%mrmmartdnearwhmm&@&ée@Lb% gaeal} Ve a9eed odi um

hyd d h £ Th
oo ut T on wasetdtaNEy Tt G PRIl AL M0t {hy 38yl 6 fooB EfpBlabtk Sna [ 1°
the desired padu6kith(s38kin bibarBéary 0el,d0; lsﬁlVSO(rMirde) d&k&oier@aﬂmnf suifate

C7H5Br FN2 214.96. 1H NMR (400 MHz) MeCD: 8.06 (d, J=6.8 Hz %%%& 03. (s

1H), 7.37 (dNagS@,)8gnfioade Hec{tly@p@?qlh&%ﬂlm Cebwgnclygmaiagraphy 6%
procedur e SI mla

rito th b n
mat eri al . 3) BdYCek } V\ge](f)lpe %gas?}flegﬁh%t § uct@gg lﬂgSESAK‘%I=31CIFgr mul a

al (MtrH) (M*[bblsﬂ}l- N @hehé@(tﬁ)gqﬂdﬂbimas%ué;ﬂanded-imlO%HGEE(IQnﬂahnémannlr - N
c' dichl orophenyl r opyl C~SH, SC12FN68 89

fl uoro-1 H i fe&azZ8l )yp;a eg &he guspension Washf ﬁéwg cler (ga- 1}1} at which
N-((S) - 2- amyo: f+ad cooled and the pH increased by addition of sodium hydroxide (NaOH, 5 N)

which caused an off-white solid to precipitate. The solution was filtered and the resulting
solid was dried in vacuo to give the desired product (88d) in 84% yield. LCMS (M+H)
215.1 calc for C;HsBrFN, 214.96. 'H NMR (400 MHz) MeOD: 8.06 (d, J=6.8 Hz, 1H),
8.03 (s, 1H), 7.37 (d, J=8.8 Hz, 1H).

[00157] Examples 89-93 are prepared using a procedure similar to that shown in
Scheme 4 using 88 as the starting material.
Example ¥ Molecular Theoretic | Measured
No. Structure e Formula al (M+H) (M+H)

y SN N-((S)-2-amino-3-(2,4-
N
! ‘>~N\_/—©*c' dichlorophenyl)propy1)-5-(6- 437.0512 | 437.0506
89 4 s ", phenylpropyl-5- C1sH;sCL,FNgS
" g fluoro-1H-indazol-5-y1)-1,3,4- 8 1

thiadiazol-2-amine

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

NN F

1N
/,j©i/\s>\ \J <>F7<F (trifluoromethyl)phenyl)propyl 437.1166 | 437.1158
( /
N F

. CoH,6F4NeS
)-5-(6-fluoro-1H-indazol-5-yl)- 0 8

1,3,4-thiadiazol-2-amine

90
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-N F F (trifluoronethyl)phenyl)propyl 437.1166 437.1158 90 | / ~NH - -
9H1~4N6S 0 8 F 2 ) 5-(6-fluoro-I Hindazol -5 yl)

@ Ylhme3 6-TTUor 4- IFF C FN & 369. 1202

NH2 i ndazo] - 3, 4-t hi adi azg|, - ¢)
@ Hg § Qﬁh—%gl’%ﬁ@ﬁﬁer ylg,pf 98 ) 1 é%%ézgg 369.1294
Qxﬁazol- -yB-144-t18adgz¢t- f|l uor o 1H nazol-5 yl) 9

N-N NH(G(S)g2- ani no-3- (4 N~ s~N

xyphenyl)propyl) 5- (6- C19H19FN6CS 399 399 M5| 93 NH2
-5- 1 -13 4- (IAP|-ES) _thiadiazol-2-anne [00158}—Ek

S~

("1

3, 4- thlwdlzamﬂu%oam ne 38 WD 2006/ 044860 PCT/ US2005/ ®@8TAK4005/037374
1, - 2 T

9. 1

94: 5 ( 6-nethyl -1 Hy azoI @X I‘_LL(@'ZZPHPW%(& azol -3-amine (94). This
nne I‘brdi‘loﬁﬂeh)a)probﬂ) $-teat  ghown i n Sched@ 037 LIgHhepo0

5- brion®2- nett Hi ndaml e acé.lgl e 1ﬁt1&1r8£ gy gayer|i atRRNSh [was; prepar egl

I n a jmanner S|mlar to that of br Fg%o | i ndazol e. |The stafting

materf al was| treated with t- but|yiadiaglRiaghiReand car on di oxide|to yield

6- met |hyl - | H-j ndazol e- 5- carboxylijc acid, which was|in turn treated with

t hi osemcarbazi de—angd pol YRNoS pHei(S-2akdisd- j.(a form94. T00159] |Exanpl ek
95- 100 are prepare :&sm\?@« | ar Hown in Schene 4 usi
94 as| thy stjaxing nat ertal- &l 8’8'&%“@8’ ‘11’5? gi% dr@biioaNedeas uned

Structure Name"Ng. FFor mul a° ( M+H) ﬂ(lem-md@ONSﬁloﬁﬁ 42- am no-3-(2,/4 N-N 95 (pPINES)

a di chl orophenyl ) propyl ) -5-(6- ChQidhakbahg433. 07635 433. 07639 \-~ N[ CH
~NH2 |net hyl -| Hi ndazol -5-yl)- S|3 1, 3, 4-thi adi azol -{2- am ne

\

N-((9)-2-amiina-3-(4- N NE (trifil uoromethyl)pheny)prop
[00158] Example 94: 5-(6-methyl-1H-indazol-5-yl)-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 z-
butyl 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.

[00159] Examples 95-100 are prepared using a similar procedure as shown in Scheme

4 using 94 as the starting material.

Example Molecular Theoretical | Measured

tu Name
No. Siructure Formula (M+H) (M+H)

N-((S)-2-amino-3-(2,4-
NN dichlorophenyl 1)-5-(6- | CioHisCLN,

05 ">~NL/—©~C' chlorophenylpropyl)-5-(6- | CothsClNs |11 17635 | 433.07639

methyl-1H-indazol-5-yl)- S

1,3,4-thiadiazol-2-amine

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

: Nar{>~ ¢ | (trifluoromethyD)phenyl)prop
I \__/_©7<
96 N//jgks " / £% | yI)-5-(6-methyl-1H-indazol- | CpHoFsNsS | 433.14168 | 433.14151
N CHs 5-y1)-1,3,4-thiadiazol-2-

amine
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96 Nr '
N CH3 NHz 5-yl)- I,

SN F F yl)-5-(6-nethyl-|Hindazol -
3, 4-t hi adi azol

-2

C20H19F3N6S 433. 14168 433. 14151
am ne 39 WO 2006/ 044860

PCT/ US20080Q80634486EEx anpl e; . Mol ecul ar_Theoreti cal Measurpet/use&@¥mst3as e Nane
No. Fdramplea; ( M+-H) (%{L—% N CH3 I\ ((S)-2-am no-4 - N Molecular | Theoretical | Measured
met hyl pgntyl) - 5- (6- Vi 97 i & ~I Cf6H22N6 S| 3316994 3169460 ()
"NH2| 1H i ndazol -5-yl)-1,3,4 N CH3 thiadi azol - 2-am ne
N ((S)=2-amno-3-(thiophen- N-NINV /| 2-viYpropyl)-5-(6-pethyl 98 INA
CL7HL8N6S2 B71. 11071-871. 1103%, | VUS9®mmO*1H i ndakol -5-yI )| 1, 3, 4 N|CH3
t hi adi azol - 2- am ne 2- amethypedtyl)SH(phethyld pf opyl ) - 5-|(6-net hyll 99 N |
S ClsH28N6S| J65]|15f29° 36545384 1ﬁ%d9§ﬁs-y T 10 r@é&%ﬂﬁs 5- 915-1-6?,9%,4?31-16945
t hi afli azol - p- & o N-((Sf%2- PN Br br omophenyl ) pr opyl ) - 5- ( 61
C19HL9BrN6 100 | NZ S 443.06480 @zasla@lszrirn&mf:' NH2 CH met hyl -]l Hi ndazql - 5-yl ) -
S 31,3, 4-thiadiazol - 2 am ne [00160] Exanple 10f:
N ((B)-2-am no 3- rreth - 3- phenyl Ryisy.b hmbo-E-dthiopeny | - | H
i ndagol -5-y|)-1,3, 4NT m_ g 9 Th| 5 conmpound was pregpared in
2 D-5- thyt 4
a mahnegg S sh aﬁgr%%ﬁi TL ( AR HER)S, il 27124071 3931.11037
(100p Me+H) N NH, 1H-indazol-5-y1)-1 34-
thiadiazol-2-amine
N "~ | N-((S)-2-amino-3-
N
$ henylpropyl)-5-(6-methyl- |
% | 7 s>\ NL/—Q P er_lypmp}') (6-methy CioHaNeS | 365.15429 | 365.15384
N o NH, 1H-indazol-5-yl)-1,3,4-
thiadiazol-2-amine
N-((S)-2-amino-3-(4-
I ; 5.(6- | CisHisBIN,
100 é@fks}w\—/—,—@ﬁ bromophenylpropyl)-3-{ RSN | 443.06480 | 443.06411
"o - NHy methyl-1H-indazol-5-y1)- S
1,3,4-thiadiazol-2-amine

[00160]

Example 101: N-((S)-2-amino-3-methyl-3-phenylbutyl)-5-(3-methyl-1H-

indazol-5-y1)-1,3,4-thiadiazol-2-amine (101). This compound was prepared in a manner

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

[00161]

N’N
] S%NHZ

Example 102: 5-(7-methyl-1H-indazol-5-yl)-1,3,4-thiadiazol-2-amine (102).

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. After an

acylation step, N-(4-bromo-2,6-dimethylphenyl)acetamide was treated with isoamyl
nitrite, and then 10% aqueous HCI to yield 5-bromo-7-methyl-1H-indazole. 5-bromo-7-
methyl-1H-indazole was treated with t-butyl lithium and carbon dioxide to yield 6-

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

thiosemicarbazide and polyphorsphoric acid to form 5-(7-methyl-1H-indazol-5-yl)-1,3,4-
thiadiazol-2-amine. MS (API-ES) m/z (%): 232 (100%, M'+1).
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S~-NH2 %N H [00161] Exanple 102:
5-(7-methyl -1 Hindazol -5-yl)-1,3, 4-thi adi azol -2-am ne (102). This conpound
was prepawedommmmann 1(39,3 mlar to the preparation. of exca b@s8873081 ng

commer ci alWOZY, 5 I%PB’ o5 v5e18 PERPATROY A ZHPPS ST 1Q ¢S i Hg Paterial .

After an 1@%‘&%&&%&4 fiing o4 4 Ak QRing Batdhiaret hyl phenyl )acet ani de was
treated vmth I soanyl nitrite, and then 10% aqueous HCl to yield

5- bL ormb7[(h(ﬂe631yl - IE?&E@I%X@ V- (@)t?r—@nmoﬁ-(%ﬂﬂk}ﬂmmﬁﬂlb’})ﬁm)@r%@ ¥ &at ed
il ;I g iazeﬁﬁgﬂﬁ@é?rﬁa%i\a%&? e ({08, FINS Theoretical VD i

t hi osem (r:]@_gl“g,bflmggefgmfmpimlglgorsphorl chachd toI form

5-(7- -1 H 1,3, 4- 2- API

((yé ggtz R R RES TR LA M LI P e i v ‘o1
y 1

Cchers 4 DOR TbT a0 FRENER e B g AT TEMS By QIR AASRe, <P 1

N-((S)-2- hd8981(5p1(tri fl uoromet hyl )phenyl )propyl)-5-(7-
met hyl - 1H i ndazol -5-yl)-1, 3, 4-t hi adi azol - ne (103 heo efical
(MrH) 4390165168, Ez@mmﬁ@@z (B &-apime1b4 é@% e&b‘ipfopyl ->~( 'meil L

N-((S) - 2-

ndazbl - s DE fﬁ%‘%} R D9, T hAcaEH) 433 0135
399. 11532found 938)076299. 11591 [ 00165] Exanpl e 105:

T4 1t ol0OLAG) ) - Exsmple Hbs h-LooROM: W HECPLSE): 1 H RS ey Than
433. 07635, o(r)n;{ ﬂ#@glgé g Qr%ﬁ%?‘gul;;rgpajs(sﬁiz eHR8I available 4-bromo-2-chloro-6-

5-(7-chlor 1,/3,4-thi adi azol -2-am ne: This conpound was
pr epar ed mbthiylbemdepamne b AtansigmaicoaiayS CAPI-EShin/z6k) 232 it Ye- M tht or o- 6-

ﬁi%" ben@ﬁggﬁ‘ neﬁgﬁ@z r}g -( :[Zeal;llnfinlo% P@ch(lceflzo)phe%%)pfgp%/l)(ﬁlcﬁl%?o-ﬁ1119 0%

N-((S)-2- ﬁHAzBQSSyISX- 1.3 AbhQIdeRBRMIiRE. 0PNk LofpdubdGHds@repdrdd in a similar manner
I ndazol - 5-yl) 4t hi adi azol - 2-ami ne. This co ound was prepa ed n a

p
sinilar niamhpérshowmumh@mg Kawimei 19658 Hemsaing Blafegial OIS Theoreticat
mat eri al M-H)  419. 06070, found 419. 06044. [00168]
Exanpl e 1‘8§ (IPI}S&(PM azo g [3,4-c]pyridin-5-yl)-1,3,4-thi adi azol - 2- am ne.
Thi s exanpbpss]s mBiemdke Bﬂsom(llmpymhem[s @c]psnbmnﬁya -188,4:thiadhz6)-2-pmine.

t hi osem carbazide NN _H :!'"' EtO—VHZOé\INN N 2) 20 NON N
This example 1s made as shown in scheme

Scheme 6
. CID 1) thiosemicarbazide N-N
PN, 1) tBuLi N~y NaOAc, EtOHH;0 /S>~NH2
N — i~
\ N 20oWF N Lk 2 Ao e
H H 3)CH3CO3H/CH3COoH n
4) 10% HCl

108 }
[00169] 5-bromo-1H-pyrazolo[3,4-c]pyridine was prepared in a manner similar to

that shown in Scheme 5 using commercially available 6-bromo-4-methylpyridin-3-amine 4
as the starting material. After an acylation step, N-(6-bromo-4-methylpyridin-3-
yl)acetamide was treated with isoamyl nitrite, then 10% aqueous HCl to yield 5-bromo-
1H-pyrazolo[3,4-c]pyridine.

[00170] t-BuLi (27 mL, 1.7 M in pentane) was added to 100 mL of THF at —78 °C.
5-bromo-1H-pyrazolo[3,4-c]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

aq. NH,C! and diluted with EtOAc. The resulting biphasic mixture was partitioned ina
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H H 3) CH3CO3H CH3CO2H H 4) 10% HCI 108 [00169]
5-brono-| H pyrazol o 3, 4-c] pyridine was prepared in a manner simlar to
t hat shovwoizmmﬁmlmnp 5 using comercially avail abl e PCT/US2005/037374

6- br omo- 4- -
acy[ otion orpE ek el Pl tBus A b aSbRbic S BB ifES Rith EAAGY o the

yl pyridin-3- yl)acetam de was Treated with
i soanyl ni t ednleined h@anm(t%raqﬂwcswaﬂﬁbd wuhjaneds andsdigdoensr MgSO,. Filtration and

1H | of 3, 4- 0170 2 t
added o, 10tsen A Ohadet el presvirey o it b fiothapenfoMizply BFPHARG A1 5%
g, 15 mmol ) (108%; @Hﬁ«gq 1617 SPAMVEOH/TH AT, SFfodddaBe desﬂreEQHIbyx@Eolaﬂﬂ&m a

addi tion funnel resultlng mxture was stirred for h, at which point
H

DVE (6.0 niglpysdimersigarhaidehydd lglrSQ%/wslé) asthwhite salid. &W@a@%gom | oned

careful 1y M Rels TARERE 0 A G % onsal B PRt 1Rl Homer
bi phasi c m gb@ (€ mgss Qﬁ(é uH)omesi(su DHE 548 MOF0NE QUPISER) RGTAASRATEN00%3 74

;ep ratd # t hp ac tlec~u ,ftportlon was extracted three tines with
Et OAc' and Mhél) conbi ned or gani c extracts were washed with brine and dried

S;E;I zl\i/gﬁoghw@rﬁ](rjgf' :alg % oﬂo'si ca ge?éﬂi%%g%mgb{:?g q‘?péfﬁ}gléﬁ) ni’ﬁé i\év)Ed

af f f)(r]I ded t f'[EtV%E shd Béhltédc‘ifoﬁﬂl’lﬁi.OWéi ng a@ddg%mtlﬁﬂﬁenlﬁﬂﬁabmmtdhmdfgéﬂeohg, 50%
ie as a ite soli H NVR (Me 4 fo ta 7 ,
)llH) 29 1o (Ehe hqasmg bathevasgemepgd argi 1E5pytazolef3)d- Cf&/vg}neﬁa ufa#g?hyd@geé g(fé%
1H), 8.25

Cibooe oy B d Sne oo STHeteddtion hitkurdat AfhmEPlo fEltoc a6 il

taken up i nfoBB hmAsothe rézctibh arodeded; aufempltattebbgan to \ftrner Thescastiisiesninhire washe

m xture bec eneous The he bat h was rtenoyed and.

1H pyr azol o‘g @%@’ rpa;nﬁgm@e@mrgalpcﬁtg lpﬂt?_te Viasgcolil7°t§g%%@{;%%sth%ded in
one porti Onwasiig@wﬁtﬁ%wﬂfhﬂams@&ﬁdm@édlhﬂ%yﬁl@ﬁda&ﬁmﬁ efffordingnth sbifichert for 3
h. As the reaction proceeded, a precipitate began to form The reaction

M xt ur e wasprodive that wies eairied onalinectiy maxgistepand the precipitate was

col |l ected tra h washed w t ie der
hi gh vacuuﬁ[]}soi;#ﬂordlLllt:‘]ﬁpfo‘iiLl Og?le@m}(éf’élsr%arcg%c%f%g? \E/aé?ggljrﬁ??fejé‘ 68 agf(lr ectly
to the nexthesieBRo rdfRRYE230 iEhﬁ Conekithticaf uridbereguead presureaffordaha waisky sdléd up
in 15 nL of A-c20 and heated to reflux for 30 min. Concentration_under

reduced pr eBhestiekwsalish wastakenyp #xl7 mbof geeticprisl. Herwrsticsaniql (-t %{k/eﬁ’yup in
17 nL of acet. i R i 0% 0y aci d)
was added, C‘% lfi%f %& fid tvge{rsea%&g%’ a&ea eclxtg%}e gng g%ati\%&egr%% )rb%?e%%ﬁﬁﬂ ltI%eactl on
was cool ed rtaﬁcubﬁwmstcempért@fmtmrmpm'ap'rdci;ﬁmteffomredi Thaprepipsititpwaat e

\mi; h Sglc Lﬁ(r:p}oﬁ(qjqqgc}/ by ﬁ t;['atu%hl v%gshe%&elgzowa&ﬁtz ,O anadncijrie%tuzn er ﬁinggx vgélln(nagl. Uﬂgeer

dried precipitate was taken up in 30 mL of 10% HCI and heated to reflux to dissolve

completely. The reaction mixture was then cooled to room temp and the pH of the
solution was adjusted to 7.0 with 20% aq. NaOH. A white solid formed which was
collected by filtration, washed with Et;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 (%): 219 (100%, M+1).
[00173] Examples 109-111 were prepared in a similar manner to that shown in
scheme 4 using 108 as the starting material.

[00174] Example 109: N-((S)-2-amino-3-(2,4-dichlorophenyl)propyl)-5-(1H-
pyrazolo[3,4-c]pyridin-5-y1)-1,3,4-thiadiazol-2-amine. FTMS Theoretical (M—+H)
420.05595, found 420.05603.
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dried precipitate was taken up in 30 nL of 10% HC and heated to reflux to
di ssolve conpletely. The reaction m xture was then cooled to roomtenp and
t he pH ofwoOheocsakssdi on was adjusted to 7.0 with 20% aq. pRa@d2008/084374 € sol i d

Lo e SOt 31 P2 UBESAE Y K A3 (RBRASAEADPREY-sA0H- AT ed

under high v cuu
5-(1H pyraz Obﬁbi’old{-%‘}-p}pyndlnm&})w 3,4-1hiddidzdl42-amlina.z MS ARIHENem/E080)( 4388 ¢

72% | d | whi t lid. M5 (API-ES) mz (%: 219
(100‘%3/I E/H)l)gs 7 @?7'%? ‘é@é?ﬁ%ﬁégbﬁ;& 1I11ewz(r)eI pr epar (ed in a)S| mZI gr/() manner
to that ShOV%oh?@ iy hﬁfﬁnéleﬁi nﬂ-(@% aﬁuﬁoh? &tﬁﬂhbl@m&m)?hb@l)lpﬁ@@)lmﬂ-

Exanpl e 109: di chl or ophenyl) pr opyl

pyr azoI o[ 3, 4pyr]amlo[3d4 n}p&n;iin)S-yl)a,344-1tlha®dzczi—z?e¢m121€aMS"|@\PI &or 44Q cal
(M- 420 %B Qi}r gund 420. 05603. 42 WD 2006/ 044860 PCT/ US2005/ 037374
| 00i 751LI€1 %, MCAL E S yripli H1l

N ((S)-2-am fy iﬁz}( 4- bg : 9?1‘2" NRQS)W&H% -1- @T—k’mﬂuoromethytherRll)prcEgl) -5- (3-

pyrazol o[ 3, 4-¢ din- t hi adi azol - 2-am ne

430 (100% mdethy}- ;lHéll&Qm,f& 4W19&)d1n-[5@ﬂ1‘18],4-2x@d@0é-21a111me This compound Was

N-((S)-2- 3- t fI t h |)-5-(1H

pyﬁgzzjl o[gméllg]rg]’?ﬁé?‘b“i(oﬁ&lg u?‘e%goiceﬂ B%‘gﬁqéjz%cl% m)ne (I\/B (API-ES) mz (%:
420 (100% M++1). [00177] Exanpl e 112Scheme 7 |

N-((S)-2-am no-3-(3-(triflcuororrethyl)thﬁyI)propyI) 5- (3-0

met hyl - 1H pyr azol o[ 3-4- i, di n- By 3,04-t hi adigaz am ne. This
compound was prepar ed| cordJ-ng-»to lth p'f‘oceeltrlb&»sh MWnjin schenme 7. Schene

7000 Br | OHBr 01INBI®N CI N Cl Br GReMaBr 1 - JTEI e O N- NUNH2
hydrazine nN - Br DM \ NH2ZNHCSNH2 / \' S N Nt-BULI NN (NNNI i HHHN
H O\ NN-NAC NN )L | ~ NH acetic anhydrlde N \ SAc CHSCO',{H \,S Teflux
N N Acetic acid N N hig
hydrazme / / NHZNHCSNHZ SN S
\N tBuLl N\N NN l P
H H N
H NA
- C
. . 1Y >~NH
aceticanhydride 7 | X SAc CH3003H
refiux N\N N/ Acetic acnd
H
NN >_
10% HCI ~ ~ IS}~NH2 >\/(j//\ NH ;( ;
\N N/
H
1) LAH >*NH NH, >>4
N |
2)TFA N
H

[00178] 5-Bromo—2-chloro-N-methoxy-N-methylmcotinamide: Commercial
available 5-bromo-2-chloronicotinic acid (1a) (15.0 g, 63.44 mmol) was dissolved in 50
ml DMF and N, N’-carbonyldiimidazole (11.30 g, 69.78 mmol) was added portion wise.
The resulting solution was stirred for 10 min and then N, O-dimethylhydroxylamine
hydrochloride 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 10% HC ' ~~NH2 NIl ANH  H\ / FF SSOFMNMNMN(N HNH 1) LAHN
S/- NNH2 FF / 2) TFA NN NI N 112 F H [00178]

5- Br ono- 2wohbavoa48de met hoxy- N- met hyl ni cot i nam de: Conmer ecalus:@sasi3abl e

5- br ono- 2- ompng@ggp;jntqhﬁyga;@ﬂg,;,;(an))ro(dix&.»@asg:,secbairébﬂlyrfnnih)z neRtssteh wilnduted i n
50 m DMF and N, N -'¢af bnyldi'i i dazole (11.30 g, 69.78 nmol) was added
portion wi sBurthenparificadiony i ng solution was stirred for 10 nmin and then N,

O di et hyl h | am ne I2%e }irrijcﬁn- % . . maM- was
removed vi a@g?g]{orglggggg%gtz%nmrg}% a ?@h@%ﬁ%ﬁ?&%%@%{??ﬁgrgesulti ng
resi due wasclilbtodNadethbxyrNomtthymicetinsmilie (follg, ¢ 288 omnol wasghlargsd méa 850 m}

anshed w ¢ o Retad ok 2adtts JBek YauRHed B k- MEVRREE P RORIs 3o
gave the 43,Y¥h 2QQ0H04SS MIREH WalhRia Arpw _vilamiggggg?kl.%ﬁmgi rectly

for the next step wthout further purification. _ ]
1- ( 5- Br ono- @éxthteor asmatiomeidrio Stinfby) 2 hitram ehe78 6. aAftenrgmoningrthe THE -splventbvia-

hl -N-rret h -N-net hyl ni cot i ) d 5. 7. 89 | ...ch d_int
00 . A OePeioR Badee e Syt Rt R b PRBASAA R ©
magnesi um bggia6latd Gnd sattitateihqBEudTEBH N Elcﬁb&lialtél— HEfveEnRIERLhE ERpcsatey | a

addition funnel. The resulting mxture was allowed to stir for 3 hours at

-78 T. Aft ethereswltirigryudeerodwdt vas swlect ty p silice gelaobmyn sithd aethplaceipigdn

reduced pressure,the reaction. nm xture rtiti

Gt hy! acet aiouhG TrerlfRehbai 88 B B i AR AR em i g ¢ e
et hyl acet at@o180jhe rEBubrhb-3enahyldEpyRLUR]3 MdJp Eidiee CStaitmganaeridl dx5gel
colum with 20% et hyl acetate in. hexane. The resulti ngoproduct (2.28

yo54. 39 velromesiNGroRSREIT &y Deananedd St 24./romeB@nd 100 ml anhydrous hydrazihe
5- Br ono- 3- | L di ner ing ] (B o
bro :nc)) mz) -ch Img%%%lfl Féégl_lﬁ%gﬁ;) %@%ﬁ%ﬁ%ﬁg&% @ hsgd %ﬁ t%%ié?ﬁl% %lgg&rﬁ wf %%ualry&gtr? hs)tllcrtl r ous

hydrazi ne aasorahanggraturenfon obdfight. Aften nenbddhg te dxbess hydradittehaa rotegortyt | ng

m xture was allowed to stjr _at room tenperature for avernight. After
renovi ng ”f-éfaggtr@ggguﬂfpa,rg%c%prwsgrq, &%HW%WSW%%IIH%&‘%H} @a@ieéﬁwater _
pressure, (B oRIWakBkdrah | Aue iRfindidd i o, WdRsdiis ilPayakaup and sol i d
was appeared. After filtering the water, the resulting solid was taken up

in et hyl acthybeeetaie dnd satunated aqueoys sodismdnckirbenats sl wesenteacted by wihylaoetatect ed

by ethylac et%v?ée? The combined organic layer was washed with water and brine and dried over

D

sodium sulfate. The crude product was eluted through a short silica gel column (3 inch in
length) with ethylacetate as a white solid (4.0 g, y=77%).

[00181] 3-Methyl-1H-pyrazolo[3,4-b]pyridine-5-carbaldehyde: 80 ml anhydrous
THF were charged into a 250 m] 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, 5-bromo-3-methyl-1H-pyrazolo[3,4-b]pyridine (2.12 g,10 mmol) was added
dropwise via syringe. After 30 min, DMF (3.65g, 50 mmol) in 20 ml THF was added
dropwise and the mixture was stirred for overnight. The reaction was quenched by
saturated aqueous ammonium chloride. After evaporating the excess THF, the reaction
mixture was extracrted 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 afférd the desired product (0.23 g, y=20.5%).

[00182] 1-((3-Methyl-1H-pyrazolo[3,4-b]pyridin-5-yl)methylene)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 it becomes a clear solution. The reaction
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tw ce. The conbi ned organic | ayer was washed with water and brine and dried
over sodiumsulfate. The crude product was eluted through a short silica
gel col ummo(2Boa/oaessoi N | ength) with ethyl acetate as a werctrassasios73g4. 0 g,
y=77% . [ 00%8&H41,35 MeSIBY Mot Tt PHERFRIBERn e BlPME réiuBre kel MasleddedantodD
anhydr ous ' t\]fxlgﬂ;lg@% %jrd%e‘l ‘ﬁ’t‘glztg gSO n? round bo?rtgomflask_and was
chilled to -7 il raunBbbitom(flbsk Gonthining BHEethylz 1 B-nyirazoBd3 AridpyridiggsSadded t o
the flask via syringe. After stirring.fo Jnn, . .

5- br ono- 3- ne‘iaﬁliﬂ)ié‘?h# ﬁ)ﬁéz‘ag’c;[' é?’ﬁ?"di'p@'ﬁ?ﬁf’ﬁ @gd(lg‘]?ri’ éhegfei‘bmﬁ%gﬁmﬁavgasa%atée& to
dr opwi se Vi aBXF fhq® hoftfd The Ak tiHicivasVblelFo Rt tbfperardic)ant Sol2Dwid  THE was

added dropw se and the m xture was stirred for overnight. The reaction was

quenched by precipiatad eut. stheesolié wasfitiied wiicandoyastied withether €488 Bas prgditte

excess THF, r eact,] m_xt,us. e tracr . w ce. The
conbi ned or H&Eng’é(? 5 9“3/3?8 R%egrérgcwﬁfqrﬁﬁ%lge%gg%ﬁ%@%gﬁﬁlﬁieg o%@?ﬁ'sodi um
sul fate. Th e pr - HRERY olo[ 3v-bipyeldia-6¢ hyl acetate in
hexane to af 02¥%31t hg ggg?t?é%)gguct (8%?9{]& 3(/)[:3% g%/o. {001%2]

1- (( 3- Met hy| yl)eethyleneashiap)isothiplrgy:r The stasng mptesiehi{@nasthyl-SEaragldsr de:

Sodi um acet at.e (.16 D2 | ).: I.0$.erm i : . 1),
200 ot hagridc-Smeyfebe iTPislpichpupasBoa b 210 dbhol) i HiBlc AT )
bot t om f | askoNewad Rstddtand BefedbRSTI0r Msuh ehtiedadtipndtix@reamas thentcobkdones

a clear solution. The reaction 44 WD 2006/ 044860 'PC%OUSNSS/O 373 a}évas
then cool ed dwntorreomderperatipe r B yedlonwolif yeas Peecipiaiqroian t‘(@%%&fé &dded

into a 250 gl JoupA ogﬂz&a%ﬁ)%h@ds&ltﬁ 9@1%9&5? rgg] he yroduct was obtained in

3- et hyl - | H pyrazol o ridine- r de (333 ng, 2.1 nmol).
After the adgliahiifative yiehd arslsuskd forghementt step wid®uhBathedpurdiicagon.C for 16 hours.

The m xture was cool e room.t erat.ure d solid recipitated out.
The solid wa901§4lt er efg‘(%%’lw%ﬂa’l'\}ggﬁg Z%P@h 'Eﬁ’ﬁ(@‘ ln(%(?fl)\r'lr\ﬁ§’.4't%‘? 136&6%’uct (500
my, y=95% yfa[cg%ﬂgdfif%ﬂng Rlatdr €138 1- 54 ED-(Birh&tRYIL 1 Hpytda6To[ 3,4-b]pyridin-
purificatior. 183 ) .

1- Acet yl - 3- (3-B)nt3hylendapding)isofhjourea(Saf)I8A nig) Py2Rimamal)svas taken up in 5 ml acetic

yl ) met hyl enean) no) j sot.hi ourea: .The starin i . 0

1- (( 3- et hyﬁCMirg?&PSfaﬁ?tlﬁ ac BWPHPHIP?)&?/‘W#&%?*’%% Py heated 0 00 G
(500 ng, 2. 0AfHOI5) mad) theasibdiict wah pydipitded ou? 0Ty solidswan Kestedokf ahé stagttbdt 0 80
C for 1 hour. The reaction m xture was then cooled down to ro

m
t enper at ur e. withethge(50anD) s dhe Hieldidr frivraapliemyayatrniitativg %@efnr?‘ﬁl&ﬁ ¥@s geed

Th | | j,d j Om). Th duct bt ai ned i

Guant 1t art veoy [REs P ARG Ml BRBEadaR) T T B et purif i cation.

[ ?o 184] N ((]I qoomhsym h)51-631M&hpytlHZ;glr‘ﬂﬂoZBo[6;4b1}]pyriiiidi-5°ryl3—1y3,ﬂ-mia&gmlt%meazﬂe- 2-
acetam de: The starting nateria g 4

1 3’;10 et yl - 3- (staEiing Blaﬁ@tahvr(gr@%@ﬁhﬂzHﬂWﬂ%’}’6WPH?4W‘55Y1)‘1a3’4'ﬂ“ad‘az°1'2'yl)

yl') met hyl ene%@a{;a?%é @3@}%@,%@%&5 £l 20881 186 HE1231HoR WasWaked BKELTO0HAI Fdund

acetic acid and peraceti’'c acid in a round bottomflask, The m xture
was heat ed ttott6h fTask. Aht essultmgmainture Wwas peasedifor vpyir.pTbe resctien WaKtBigWasThe

" eacti on asogHhied parrIEeLRE 20 Rsoptishufone gl bt O Soli frkftod 1

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-b]pyridin-5-yl)-1,3,4-thiadiazol-2-
amine was transformed to 112 in a manner similar to the procedure shown in scheme 4.

[060187] Example 113: 5-(4-methyl-1H-indazol-5-y1)-1,3,4-thiadiazol-2-amine.

N-N
coat
7 S

N\
N
H
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for the next step without further purification. [00185]

5-(3-Met hyl -1 H pyrazol o[ 3, 4-b] pyridin-5-yl)-1, 3, 4-thi adi azol - 2-am ne: The
st arti ng watesd/ (ekhseco PCT/US2005/037374

N-(5- (3-met hyl -1 H py rm&édih% thy Magpfépdieaiﬁawa)mén Smdlat toitheiprapohtich gf §8
acetanide (60 ng, 0.18 mmol) _dnd 20 m 10% HC _sg| uti on was ni xed ifp a 100
m round botsingrommerially gaaitable 4-promp-Ad AmFEYIRRE NG &8 SRH! atiﬂﬁou"r ter fhe

e it | . 0 . .
Cotuti on unter il SRACRIpGR0- BRity R Qb tkpflEt AP0 MILIRMGE,
bet ween et hyligit€tthére] G dqaaius il el yibi Sbrosncsddiatiy- 1 -talabdnab-dromed- or gani ¢
sl i ng. prabEk T Hspigie WA rapissm s et S oS VPR B, |
further purdq%gﬁiﬂﬂﬂ?ag[g%%?%iag ﬁlil@?lcidy which. in turn was treated with thiosemicarbazide

5- ( 3- net hyl - yrazo I'n-5-yl)-1,3,4-thiadiazol -2- anm ne was
t ransf or med dnd pblyphiorsphoriesmiéto formisH@rmetbylt Hé-ipdagokiylel, 3 Aalmadiagolst-hamne. 4.

[00187] Exanple 113: 5-(4-ethyl-1H1ndazol-5-yl)-1,3,4-thiadiazol-2-am ne.
N NS "\ NHNSNéPi[-%\S)gl/ézﬁmﬁéwfi@ﬁ%ﬁtﬁmmm PCT/ US2005/ 037374 core
ppudw pr epay@élsg} a @@%Eesslllm1'2m§véé@pﬁep§re@hﬁ_ﬁ a4t RéceBBrelsitRg shown in

| e

commerci al |l y avarl abl'e 4-brono- 2, 3- thyl aniI'ine as 'starting material.
After an acyghahe dussgdp3 apithiestartingmateridl di met hyl phenyl ) acet ani de was

treated with j nyl _nitrife, 10% aquegous-HC t ' & (A
5. br on- 4. maOWAN | Lt Exminple L v %@S—&mmo%é@ﬁ%ﬂwwﬁ%ﬁhﬁ%n%&q’ef Pesftq
Wi th t-but yly, b ibi rgh@B6l-$31)b0B8 40hRdiasel-3- 8mitiee [RIMS Theoretical (M-+H) 433.1416,
nmet hyl - 1H i ndazol e- 5- carboxylic acid, which in turn was treated with

t hi oseni car damidi43Zidl Spol yphor sphoric acid to form

5-(4-nmet hyl -1 Hindazol -5-yl)-1, 3, 4-thi adi azol -2-g=dne. M (API-ES) mz
(9%9: 232 (100% M++1). [00188] Ex@jmies 114- R gr:epar ed using a
simlar procedure as that shown in cheng 4: 197113 3s the starting
material . [00189] Exanple 1{4: S H 2

N-((S)-2-am no-3-(4-(trifluok | ) phenyl ) propyl ) - 5- (4- net hyl -1

H i ndazol -5-yl)-1, 3, 4-t hi adi &ol - 2-am ne. FTMS Theoretical (MH) 433.1416,
found 433. 14061900H3 ExhinGFe31151 N(SH2HmiNk-(4-diletophenyl)propyl)-5-(4-methyl-1H-

indazol-5-y1)-1,3,4-thiadiazol-2-amine. FTMS Theoretical (M+H) 399.11532, found
399.11524.
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[00190] Exanple 115:

N-((S) - 2- am no- 3- (4- chl or ophenyl ) propyl) - 5- (4- et hyl - | H

i ndazol - 5Wol2pecln4dsed- t hi adi azol - 2- ami ne. FTVMS Theor et i calPCiTNsk)0s89374 1532,
found 399.11524. CHB NNC N SH,NHa ~N H 46 WO 2006/ 044860

PCT/ US2005/ i hehble FP62 TR legﬁn b\l3 2,4-dichlorophenyl)propyl)-5-(4-methyl-
((9)-2-am n(c)ﬁgﬁlj t?(c oerop (;S m % ichlorophenyl)propyl)-5-(

1H i ndazol - 511—!1—111)da2.ol -ByD- lt,hﬂahia@amlizmamn TM:éI'WOWFEG} HEXA33-RAG3p, found
433. 07635, 433.07693. €I CH3 NNN-NHS ~1 \' S, HN H [00192]
Exanmpl e 117: 4%%n(ij@9é'ycl opropyl -1 Hindazol - 5-yl)-1, 3, 4-t hi adi azol - 2- am ne.
Thi s conpound was prepared in a manner simlar t@l t he procedure shown in
scheme 3. The first step used cycl opropyl rragnes m brom de i nstead of

net hyl magnesi um brom de. M5 (AR, ER-NT z 0% MH+1). N N, ~
-NH, N I \ SN H [00193] Exanpley 1%&y120: ared in a manner
similar to that shown in schefe iR 1H7 a%”"ehe startlng material .
[00194] Exanple 118: N-((S)- 2z 3- phenyl propyl ) -5-(3-cycl opropyl -1 H

i ndazol -5-yl)-1, 3,4-thi adi azoi-2-amne. M5 (API-ES) mz (% : 381 (100%
M++H) . [ 00195] Exanple 1109:

N-((S)-2-am (4- qiylam Opya-1EB e £ 1 FPYIPN)A, 4-thiadiazol-2-amine.
1Hi ndazol - 5[66}@ Y ﬁnﬁggomf?#npeﬁ- VS APII-SEyS %?12 (9% : 425 (3100%
M++H) . [ 00THIG} ccﬁnpmpnlde;vaﬁzm@pared in a manner similar to the procedure shown in scheme

N-((S)-2- 4- (trifl t h
cy((:I(o)propslmﬁlfl-grﬁ( (]tlsreg ¥ gﬁf%ggl X?%i?mg]l arlgo & Bér#dngf&%gy ﬁ“ens—:?f“ Mz (%:
422 (100% yybsinkde. MS QAM-ES}#MHR6)S258 (100%, M™+1).

NfN
\>\NH2
N
N
H
[00193] Examples 118-120 were prepared in a manner similar to that shown in

scheme 4 using 117 as the starting material.

[00194] Example 118: N-((S)-2-amino-3-phenylpropyl)-5-(3-cyclopropyl-1H-
indazol-5-y1)-1,3,4-thiadiazol-2-amine. MS (API-ES) m/z (%): 381 (100%, M'+H).
[00195] Example 119: N-=((S)-2-amino-3-(4-chlorophenyl)propyl)-5-(3-cyclopropyl-
1H-indazol-5-y1)-1,3,4-thiadiazol-2-amine. MS (API-ES) m/z (%): 425 (100%, M+H).
[00196] Example 120: N-((S)-2-amino-3-(4-(trifluoromethyl)phenyl)propyl)-5-(3-
cyclopropyl-1H-indazol-5-yl)-1,3,4-thiadiazol-2-amine. MS (API-ES) m/z (%): 422
(100%, M"+H).

[00197] Example 121: 5-(3-phenyl-1H-indazol-5-yl)-1,3,4-thiadiazol-2-amine. This
compound was prepared in a manner similar to that shown in scheme 3, except the first

step used phenylmagnesium bromide instead of methyl magnesium bromide. MS (API-
ES) m/z (%): 294 (100%, M*+1).
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N H [00197] Exanple 121:

5-(3-phenyl -1 Hi ndazol -5-yl )-1, 3, 4-thi adi azol -2-am ne. This conmpound was
prepared WO 2000mes8er simlar to that shown in schenme 3, pexamspaosioBbs7iir st
step used phmbaﬁgn ggm-«.ﬂmw@&t & inBhiter SREnRe 36 thak BHowd @e. M5
(APl - ES) m z 4 (10 Mr+1) 7 2006/ 044860 PCT/ US2005/ 037374

i JoQt, 981]" |s¢mme4uﬂlmglﬂas e starting materigly e prepar ed in a manner sinmlar to

that sh mep4 1 th |
123_ il-(()\(Ng)l @)0&%?]2 W erEZ 2\17 (?)S% af—gné- -élra_' tbﬁﬁ?_r‘{{?lﬁl-g-(?géheggfp?ﬁfgﬁllﬂgm €
yl)-1,3,4-th el 3.3956,8m6d 3901858.
39% Taeh g%dl mﬂlg)a(gangcfnem%g WMS%E@%&&&KM&H&B@ tuod
N-((S)-2- am (9280 3- (Examplad23nmdtH§ ?ﬂﬁéﬁ@r) wislppyenesthg)phenyl)propy -

a0 6515 sminy B prlsifprametuhphenyDpropyD-5-

05, 1573 1 ORAA- A@@‘@%Z?é SYEaon e P%@%”?TM@%J&&% @k fi3l495. 1573,

N-((S)-2-am ﬂmn3495|e|575 propyl)-5-(3- phenyl -l H i ndazol -

yl)-1, 3, 4- th| adl azoI am ne, FTMS Theoret| c und

42) 1696, EEHabIE 136 No(5) 8 ey eaylmo??slaigzérélse i HEihezol-s-
1,3,4-thi ad| I AN H f 125
is illustrat léquﬁzyggal%l : \%%l gz’{]l\ﬁ%’lﬁeé\ﬂeué'élg{ﬂﬁ%%g‘]’ &2@ t‘éi}iﬁDﬂPIh:li%ﬁ“%26()1)3 (ON0)
Br OH + 2. 5[00202] OH Efaniple azmm<mmmm&mﬂz-ylpmwﬂwmm

4- Fl uor o- 3- propi onyl benzoi ¢ acid was synthesized by treating the comrercial
avai | abl e 3- bronp- 4-f | uor obenzoi ¢ acy d with -Z‘?@éyprop | -ene (6

equi val ents), palladium acetate (0. 03 2

1, 3- Bi s- (di phenyl phosphi no) - pr opaneN( 0. eqU| val ents) and patasium
carbonate (1.2 equivalents) in DVF aNd water under microwave at 130 C for 3
hours followng with an acid treat nefit. 3- Et hyl - 1H- i ndazol e- 5- car boxyl i c
aci d was  obfpabgfd bYTHe SatHeSE of 155 HolIAstAnR PRckMYE Henzoic acid with
hydrazi ne under microwavé at 160 C for half an hour.

5- (3-et hyl - | [B020d]azol -5-yl) -1, 3, 4- t hPelgimeAd| - 2- ani ne was prepar ed

O O

; Q 1. Pd(OAC);, DPPP, K,CO3
r 2. 5N HCI
D/U\OH HIENLAZ N \/“j@/U\OH
F F
0 NN
] NHNH,, POCI
NH2 NH2 Y OH NHZCS 2 3 , >\NH2
N N S

N

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
obtained 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
(API-ES) m/z (%): 246 (100%, M'+1).
[00205] Example 126: N-((S)-2-amino-3-phenylpropyl)-5-(3-ethyl-1H-indazol-5-yl)-
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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in a manner simlar to that show in schenme 3 with POC1l3 and

t hi osem carbazide. M5 (API-ES) nmz (% : 246 (100% Mt+1). [00205] Exanple
126: N ((Wp-2BeczFuss0- 3- phenyl propyl ) - 5- (3- et hyl - | H i ndaz elcTAssgdosA37374

1, 3, 4-thi adi azol - 2-am ne. This corrpound was pr epared in a manner simlar to
the procedure shown in sche ’\ u5| 125 as the starting
material. M5 (API-ES) mz (%) 3 V\D 2006/ 044860

PCT/ US2005/ 037374 \\ S, H NM—IZ H OHZO&HZ appl es 127-128 were

synt hesi zed in a manner siml ag hat shown in schenme 4. [00207] Exanple
127: N-((S)-2-ani no-5-phenyl pefityl ) - 5- (3-net hyl - 1H-i ndazol - 5-
yl)-1,3,4-thiadi azol -2-amne. M5 (API-ES) mz (% : 393 (100% Mt+1). N N \
--NH ,NH2  §0g66] N H [oﬂmle%ﬁ@&wq_@gynthesmed in a manner similar to that

N-((R) 2amn03(bg | oxy) propyl )-5-(3-nethyl-1H

i ndazol - 5- yshown 81 sehemf 4di azol - 2-anine. M5 (API-ES) mz (%: 395 (100%
M), O Roddar NH Blfanpid 127, MY(S - ah@%?%he@@nmw(ﬂa&MMHmdeepar ed

according to a general procedure that used LAH to reduce tkﬁ am de bond and
the Boc group)-BB 4tthindisaste-tmine. MS 68PIEES hatzd¥a: %93 @P0%- Mcrlhs shown in
Scheme 4. The crude product (1 nmol) fromthe am de=bond formation as
shown in scheme 4 was dissolved in 5 m of THE @ of LAH was added
(IMin THF). The reaction m xture was heat ed a‘sealed tube to 60 C for
2 h and cooled to roomtenperature gffer at . The reaction mxture was
diluted with 20 M THE and poured i i xNdze of 10 g Na2SO410H20 in 30
m THE and stirring was contpnug or S

N

H

"‘%/

[00208] Example 128: N—((R)-Z-amino—3-(benzyloxy)propyl)-S—(3—methyl—lH—
indazol-5-y1)-1,3,4-thiadiazol-2-amine. MS (API-ES) m/z (%): 395 (100%, M™+1).

0] :
N’N

\>‘NH NH,
N\/
N

H

- [00209] Examples 129-134 were prepared according to a general procedure that used
LAH 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 in

“THF). The reaction 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
pdured into a mixture of 10 g Na;SO4 10H,0 in 30 ml THF and stirring was continued for
20 m1n The reaction mixture was filtered, washed, dried over MgSO, and concentrated.
The reaction‘product was purified on prep-TLC (12% MeOH in CH>Cly).

[00210] Example 129: N-((S)-3—(4-chlorophenyl)-Z-(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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20 mn. The reaction mxture was filtered, washed, dried over MgSO4 and
concentrated. The reaction product was purified on prep-TLC (12% MeCOH in

CH2C12) . WoQaddy4daranpl e 129: PCT/US2005/037374
N-((S)-3-(4-chl orophenyl)-2-(nmethyl am no) propyl ) -5-( 3-
met hyl -1 Hi ndazol -5-yl ) -1, 3, 4-t hi adi azol - 2- ang PI-ES) mz (%: 413

(100%  M++1), 415 (45% M+3), 414
PCT/ US2005/ 037374 NN ~ / Cl 'dZHlTlH I \ 3 NH [00211] Exanple
130: 5-(3-nethyl -1 Hindazol - ((D) - 2- (nehyl am no) - 3- (4-
(trifluoronethyl)phenyl) propyw)= , 4-t hi adi azol - 2-am ne. M5 (API-ES) mz
(% : 447 (100% M++1), 448 (120% M++2). [00212] Exanple 131:

5-(3-met hyl -1 Hindazol -5-yl)-N-((S)-2-(nethyl am no)-S-Sé- .

(trifluor on§eoRiil) pheBxkinpled39! B-(B:Bethyk Hi-arilagolol-yD-NathSora- (mgthylapinogSy (4yy 2

%9 . 447 00% M+ 44 20% .. ..[ 00213]. : /Y.

(9 - 3- (o CBRNPERe PURRIERYDIFOBY et ROP ARG g TR S mle (4): 447
(1Hi ndazol B@%L’)th 444 osgdngzol - 2- am ne. FTMS Theoretical (M+H)
433.0764, found~ 433.0760. |00214] Exanple 133: , ;
N- <(1 (S) |_ 3-5( 4|{m1a£ 0 2hEﬁgmzi_czé@lnét(l?tymathﬂ:gi@mdﬁg%k§-y13-l‘€1_(@)-|2-((methylam;no)-3-( 3
i ndazol - 5- i azol - 2s . :
o 300 Ao §) 90,2 AL MOl A95: 147
5- (1H i ndaz @] oo Wi-+1Y; 448320%, (Mret2hy | ami no) - 3- (4- _ , _
(trifluoronethyl i phenyl ) propyl )-1, 3, 4-t hj.adi azol - ggl]nnil 1 FTMR The reti cal
(M+H) 433, 100223 foumﬁl 1 N-((Bhe 42 d1dichlarepheay iz tmetaylapipeIPHRYhar ed

; 37 . Cor . . . _
S, BT oS RGOSR SRR Bnfhe, TSGR B nsTRA e
yl]-3-(3-triBsopsmnet hyl - phenyl ) - propane- 1, 2-di am ne (15 ng) was di ssol ved

in 0.1 mM of MOH and 5 drgops (from st eur .Pipette) of AcOH .was ded.
6 equi val enf@02d4] ¢ _heEx 251 %@%@ﬂﬁ&ﬁ&é@%ﬁﬁﬁgg'@}?@}éi@w&@p X '(&ﬂ
continued f %da%&.-él\ﬁp=1,?4%%&&&-&%%@%&&5&@@ AedEBnRIo It 53,Mfoid Was
continued over night. The reaction mxture was either [oaded without
further purf9.4d3d.on on a prep-TLC plate or a prep-HPLC for purification
PUTPOSES.  00215]  Example 134: 5-(1H-indazol-5-yl)-N-((S)-2-(methylamino)-3-(4-
(trifluoromethyl)phenyl)propyl)-1,3,4-thiadiazol-2-amine. FTMS Theoretical (M+H)
433.1417, found 433.1411.
[00216] Examples 135-144 were prepared using 37 as the starting material via a
reductive alkylation procedure. (S)-N-[5-(3-Methyl-1H-indazol-5-y1)-[1,3,4]thiadiazol-2-
yl]-3~(3-trifluoromethyl-phenyl)-propane-1,2-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 compound was added and stirring was continued for 30 min. 3 equiv of

Na(OAc);BH was added and stirring was continued over night. The reaction mixture was

cither loaded without further purification on a prep-TLC plate or a prep-HPLC for

13 % M2) . 2006/ 044860

purification purposes.

[00217] Example 135: N-isopropyl-1-(5-(3-methyl-1H-indazol-5-yl)-1,3,4-
thiadiazol-2-ylamino)-3-(3-(trifluoromethyl)phenyl)propan-2-aminium chloride. MS
(APL-ES) m/z (%): 475 (100%, M'+1), 497 (5%, M'+23).

C
N-N
S O
SoRl
N NH
H

N

Fa
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[00217] Exanple 135: Nisopropyl-I-(5-(3-nmethyl-IHindazol-5-yl)-1, 3, 4-
t hi adi azol - 2-yl am no)-3-(3-(trifluoronethyl)phenyl)propan-2-am ni um
chl ori de.wbBoo(0A60ES) Mz (% : 475 (100% M++1), 497 (5@1/{]&%2@)737@3 N- N

~ NH S N, H [gei8E0. . VX 1@/1
- (1-(5- (3[dr§et h‘ﬁw MNEET nda

(3f I(t ri fl uoylemindiyd ﬁrﬁ@@lp)'%?%% h?“’gnlﬁrol?@b{l 8@%‘%&8’%&?{0 ?n %‘ﬁuﬁlr% %2|2 2-
11 01 cacot e A S {8 49 (G0N D, 10021 B

4-thi ad |
yl am no) - 3- (@0Q19) f | uBkampleidr )[Ah(dp(\ﬂ(ﬁgncth;alnlfimyclla;hiegég)nlB%Ehiaﬂiamﬁ-&- 2, 2-

o Ll ot 0 2

t hi adi azol ty| tan-|
i um I261502 it “?Pa%ke%gege@t@ Sl)ﬁgé?%gmamew}?z OO%MNﬁg) an630

(30% M++2) . [0022@®211 Exampled383%- heptyl-N-(l-(S-(3-methyl 1H-1ndazol 5-y1)-1,3,4-

55 e el S e TR S B sy

APl -ES) 9 0 1), 68O M%-E2ypl e 140:
N (4 hyéroxi%er%a'é?%&%?%?:;}%%, QORI 50, Mkcaypl <

t hi adi azol - 2[0#R2Hi no).&t{lﬂ.@éﬂi ﬂdﬁdﬁéﬂ?@ﬂ)b‘ﬁ%ﬁ’b@d@a%é -thiadiazakid=2, 2, 2-
trifluoroacetate. Zl%/;5(3( éﬂhuo Shy e’{ﬁﬁ)pﬁ(ﬁyl)&g’;%n(zl9Hc/$?clME§3tﬂam1§ﬁﬁn Q]ZHQ,I{@@FIMSZB)

[002231 ExanPf!
N- (4- met hOXYQ@IZE'SJ))mﬁZ(%)' 635 QEI0oY, IMT+HD, 518a30%6; BAwR).- 1, 3, 4-

5“'2""‘2’:. K ?@%SQ‘CQSME_&LN e e 5 (s PR DD
Exanpl e 142:

t hi adi azol - 2th§/a} aa(r%xﬁg) X'J(o @y@f}‘?oaérrﬁ% {)ﬂ%ﬁ'%h Jrﬁ’??%@%%lg%ném) nllu% -

2,2,2- triflygloazetatee MEVBAPNES) BB} (%): zsse((/aoo%,zlﬂ*fn)o@% (M4, 2N 230 (30%
I\/Hr+2) [ 00225 Exarrpl e 143:

N- (3 (trif I uiioesdl hyl Sxmpleddly Ne@-pethaarbspry-Le( r(éé’%?}PYlslHﬁ‘)‘az"l -5-yD-1,3,4-

1,3,4-thiad A RER-2-
22 2 1 e D e M 1a) 592 (30%

M++2) [ 002 2@iflubrcmonythee. M3 (API ES) m/z (%): 553 (100%, M +1)
N- (furan-2- y y 5- y . i i
t hi adi azol - @E%‘ﬂ'l no)é@g&i—f‘—g‘a M%%?%Wﬁ?%@h =¢ d)%Pop 1gﬁ1azr§>|] erl)zl’% 4 -
trifluoroaceggligizo gdaeﬂmﬁ)(s ﬂﬂdo%metﬁstﬁpﬁehgg%opwﬂammmﬁ 2272- Exanpl es
145- 155 were prepared in a sim manner. to {59836‘??0
trifluoroacetate. MS (API- ES) m/z (%): 529 (100%, 0%, M'+2).
[00225] Example 143: N-(3- (trifluoromethyl)benzyl)-1-(5-(3-methyl-1H-indazol-5-
yi)-1 ,3,4-thiadiazol-2—ylamino)—3-(3-(triﬂuoromethyl)phenyl)propan-Zjaminiurn 2,2,2-
trifluoroacetate. MS (API-ES) m/z (%): 591 (100%, M*+1) 592 (30%, M"+2).
[00226] Example 144: N-(furan-2-ylmethyl)-1-(5-(3-methyl-1H-indazol-5-y])-1,3,4-
thiadiazol-2-ylamino)-3-(3-(trifluoromethyl)phenyl)propan-2-aminium 2,2,2-
trifluoroacetate. MS (API-ES) m/z (%): 513 (100%, M+1).

[00227] Examples 145-155 were prepared in a similar manner to the compounds

shown in scheme 4 except that 5-isoquinolin-6-yl-[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-[1,3,4]thiadiazol-2-yl-amine was coupled with the corresponding Boc
protected amino acids, then a LAH reduction procedure followed with an acid treatment
step to remove the Boc group.

[00228] Example 145: N—((S)-Z-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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shown in schene 4 except that

5-isoquinolin-6-yl-[1,3,4]thiadi azol -2-yl-am ne (see schene 1) was used as
t he st artwogoomesessnal . These conpounds wer e obtai ned af Pem/U52005/037374

i soqui nolin-6-yl-[1,3,4]thiadi azol -2-yl -am ne was <gupled with the
correspondi ng Boc protected am no acnqis therl\eQucti on procedure
followed with an acid treatnent ste} t\)g—ne’m)\'/e t Ne“Boc ‘group. [00228]
Exanpl e 145: N-((S)-2-am no- 3 xetrogy pHenyNHpr opyl ) - 5- (i soqui nol i n-
6-yl)-1, 3, 4-thiadiazol - 2-am €. Theoretical (M-H+) 392.15396 found
392.15448. 51 WO 2006/ 044860% S2005/ 037374 N-NI ~~-N--~ S HNH2 No

00229] Exa e HNE N
[0220] o Sdif s i G ammainag o -
430. 13078 f Qisﬁqlumém&)ﬂls% {hRARG6]-2-Eondmep | RTMS Theoretical (M+H') 43013078 found

N-((S)-2-am no- 3 §4 (trifluoromethyl)phenyl)propyl)-5-
(i soquinoli 43811 1 3, 4-thi adi azol -2-am ne. FTMS Theoretical (MtH)

430. 13078 f 43 B hvDoheny 1).5.
N-((S)-2- am no- g] iéﬁ%enyﬁ%%zgﬁﬁwgg‘% solaoa?meﬁ yhphenylpropyl)-

6-yl)-1,3, 4(isbqlado]a|z-6l-y1)2--l Ari- theadlaﬁm%afﬁlworFéEMSa’ﬂheQmagl (B@'Hlas(gmw&fﬁand
392. 15439 gqgg% Exanpl e 149:

N-((S)- 2- antt 4-di chl or ophenyl ) propyl ) -5

(i soquinol i nog2ay}) - 1B%%g%léﬁéﬁd']\ﬁg(S}-Z%nﬁi%—Bf(}rﬁaiN&ﬁh@ﬁ)ﬂﬁirbﬁﬁ} -5-(ibdiholin-

430. 06545 fgond 43 anpl e 150
N- ((S) - 2- ani6rd)-3,34thiadinen] Geaveing:| FEMSpTHepresical QGG idRi 15396 found 392.15439.

O Y1) -1 3 4id eyl 379 Bt 40 VS IR b MpHhnyifoRt42 found

N ((S) - 2- aniREeq3néId-6-yd)-1 BurmhbaReslyl-kiep HIMS - Thesetdl {v-HH) 430.06545 found
yl)-1,3,4-thiadi azol -2-am ne: FTMS Theoretical (MH+) 398. 12455 found

398 12463. 4?@@@@551] Exanpl e 152: _

thi ad azol - OZashe: - EbuBleS; N-skp a3t Bafobherbprebyb s fsoquinolin-

[ 00236] Exaﬁg}l)il,BBBﬂuadlazol—Z amine. FTMS Theoretical (M+H") 396.10442 found 396 10486.

N-((S)-2-am no-3-(3-f] uor %pl ?gésc({)um0|n6 lin-
VYD 3 My of Examafe T M) htide i c AP h B Piopyds fisgmpinotin
380. 13423, rﬁ})?%ﬁ (A AERN-2-ahifle: FTMS Theoretical (M+H)398 12455 found 398.12463.

N-((S)-2-am 3p-tolyl propyl)-5-(isoquinolin-6-yl)-1,3,4-

t hi adi azol - ppa23She. EXMBpIESAr AH((BhR2- a(nwmsynecﬂelpmmwf(@gmn@mw&)gbé 4-

[00238] Exanple 1 ( I )pr opyl ) - 5-
(i soqui noli ﬂﬁ%‘ﬁ c)?-ilargln% ﬁ%‘édﬁ’ﬁ PIC% (&ﬁﬂ_ﬁé 35&%%265;%??? %;(F:ig
430. 13078 fpmde] 4305 388R-158 0N2@S)-2- ExaipB §8- mﬁeoﬂﬁaymbpywr(mqmmman a
manner simlar to the conpounds
y1)-1,3,4-thiadiazol-2-amine. FTMS Theoretical (M+H") 380.13397 found 380.13423.
[00237] Example 154: N-((S)-2-amino-3-p-tolylpropyl)-5-(isoquinolin-6-y1)-1,3,4-
thiadiazol-2-amine. FTMS Theoretical (M+H") 376.15904 found 376.15970.
[00238] Example 155: N-((R)-2-amino-3-(4-(trifluoromethyl)phenyl)propyl)-5-
(isoquinolin-6-y1)-1,3,4-thiadiazol-2-amine. FTMS Theoretical (M-+H") 430.13078 found
430.13096.

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

shown in scheme 4, except 69 5-(1H-indazol-5-yl)-1,3,4-thiadiazol-2-amine was used as
the starting material.

[00240] 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.
[00241] Example 157: N-((S)-2-amino-2-(2,3-dihydro-1H-inden-2-yl)ethyl)-5-(1H-
indazol-5-y1)-1,3,4-thiadiazol-2-amine. FTMS Theoretical (M+H") 377.15429 found

377.15422. -



shown in schene 4, except 69 5-(1Hindazol-5-yl)-1,3,4-thiadiazol -2-am ne
was used as the starting material. [00240] Exanple 156:
N-((S) - 2-woiznas/B4464- f | uor ophenyl ) propyl ) - 5- (1H-i ndazol - B€T/US2005/037374

gla)g 12833 t %@ggﬁzo& "V B8 %i;r N?) Epa?rgrrloe 5'(8%1d1£1"é"’§b‘£>ro§a§f?) %%?ﬁzmﬁ%n%—yl)

N-((S)-2- am1@04 ikttt OFirtd:s mﬂ@ﬂet?caymeﬂﬁ)ﬁﬂz 13 380Hound 352.13446.
i ndazol -5-yl'J21, 3, 4-t hi adi azol - 2- ani ne. VS Theor et i cal ?77 5429
mezﬁwo oy

found 377. {60233] 52@5@2&@620548&@@@/1@5%2)15«%#?4 -B |LII N

):E?g,lél?t i eayhmstibiH1 3 AR B P h}?ﬁ,ﬂﬁ@@&{@%@?gﬁ@gz 13446.

[00243] Exanptesdd: 5-(1Hindazol -5- yI) N-(((2S,4S)- 4 phenyl pyrrolidin-2-
yl)nmethyl)-1, 3, 4-t hi adi azol - 2-am ne. FTMS. Theor et bcal 31727 542
adlazo -y

found 377. 16024d] [ oEzampled6firE@S)r6s-(H-indayolsdy amino)-

FTVB. Theor oPPESP mlﬁ&;c%%@h%é@eﬁ?% Aedgle %Sgﬁ? WF’{%S‘?%EL?? fé&ﬁ“‘nﬁ?’&@%‘?“" |
3- ((S) - 3- ( 5{dok4b# i nd@Ezahple-16l) 34(S)-3-(5-i Hdidazol-5-gHyl, 3;14-ﬂu)1d12201 -2-ylamino)-2-

So6 Thson! ;pqulgplngym- 6r}gq|1(é ool FTMS Treoretioal (MY ho & P45 343004 20834507.

1,3, 4- th| ad azo?IZ a%( leh%/sw{m(gor ea%?lc% J(m gg %)9 f(ound 352 13465.
[ 00247] Exanpl4thifBazol-2-amine. FTMS Theoretical (M+}F) 352.13389 found 352.13465.
N—(((ZS 4R)

i ndazol - 5- ylfaﬂzﬁﬁniyhﬁéﬁu&ﬁé@% &%"ﬁ@a h§ Héﬁ)ﬁgjrg#ln? (%l)mﬁt(wl) T glﬁ)O%

M+1 00 Exaypl Shmdz ng07.$i(MH0%r M'e1
exarr%al es[ 14?46%%%%(9171)10%351]%9%3%&”% gh%ggﬂ\@S?@APﬁE e O2) ( [ >

E\II- g f) ( 3|Sngl:?l) {00248E ?z{Eng])ltpyllG‘gM&m repargdigtappnnes similar to examples 1454125 2
(1000q/o |\/+++1§]“°94ﬂ002551‘ﬁ@4§r§=8~€ @gs ‘éR)at[l Sﬂ’ Wﬁﬁﬁﬁ?lﬁf‘%‘z@ﬁ %‘@m 4-

ﬁ/lts r I( fA 'P:er g nﬁ&ﬁdﬁd}ﬁﬁw Zélgy?rtnﬂfg%g& %ﬂﬁl%mgxmi ES,’mz;/zt qe?a?égmw%m nlel)
(l\tg g (3.Rng|5.) 1002504 no- E_mﬂé.)lﬁéyéf e%ﬂbm Wﬁ@flh%&%% 2P re (B sapi
(1000 w1 ] ituigletiiiichyBalcRant s SopRaa; L ﬂﬁﬁéa%@%%‘l}%r% 19 (ABIESY
E]terl }‘\/Isu?'ra\glnﬁi/iég,% ﬁjh?ﬂyﬂlﬁ)@%ppﬁ%)} 5- (1 soqui noI in-6-yl)- E>?:a4 t hi adi azol - 2-am
N ((S)- 1 (51%28baui rBranple 1665 Mol @2 e PP kR BB kst

4-(trifl B8)1 (H00%, ¥ *+1
288( 12 (ligg%{a%mﬁf%( 9[810 Zlézldﬁ%@ia%l 2amhﬁeaqa5c’(mqiﬁsﬂﬁfz(m 3881 (100%, ¥+1).

N-((S) - 2- an{00252} ( 4- ﬂﬂlﬁdﬂo%ﬁﬂ-ﬁpﬂ%ﬁﬂ?&@@ﬂ) 5-(1, 6-
|n ﬁpgt hyri di n ﬁugrozne%l‘ly%)pﬁenyq p%i}')y )zg (1soq1%rr'110ﬂ1? 6~ };B] W3 @m‘a&gl-ﬁ@eﬁnﬁﬁnﬁ\ﬁ@%@ﬁd
ES) m/z (%): 448.1 (100%, M'+1).
[00253] Example 168: N-((.S)-1-(5-(isoquinolin—6-yl)-1,3,4-thiadiazol-2-ylamino)-3-
(4-(trifluoromethoxy)phenyl)propan-2-yl)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-yl)-1,3,4-thiadiazol-2-amine. This compound was synthesized in a

marner similar to that shown in scheme 4 using 5-(1,6-naphthyridin-2-y1)-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 siznilar to the procedure shown

in scheme 1. MS (API-ES) m/z (%): 431.1 (100%, M*+1).
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manner simlar to that shown in schene 4 using

5-(1, 6-naphthyridin-2-yl)-1,3,4- thiadiazol-2-am ne as the starting

mat eri al ,wohlthadn4esws prepared fromcomerially avail abl @CT/US2005/037374

1, 6-napht hyrj di ne-2- carboxylic acid in a manner simlar ho t he rocedgre
shown in sciedassii- Nixapubes ¥365173 were synthesmmed 1 @ THPYLT SypLaT) o thoapgounds
2006/ 044860 PCT/ US2005/ 037374 {025} " It anpl '110 173 were

synt hesi zed Sihr‘?w&llﬁﬁﬁ SI°Einilar to the conpounds shown in schene 4.

[ 00256] Exanoesd]70: Example 170: N-((S)-2-amino-2-((R)-2,3-dihydro-1H-inden-1-yl)ethyl)-5-

N-((S) - 2- ani no-2-((R)-2, 3- di hydr o-1 H-i nden- 1- yl 5.
(3S gre% hyl ?r]k(gpmq@a(zfgﬂﬁs'n@qz?bliz ﬂgﬁhﬁh&‘é}nﬂé‘gﬂ?mﬁ}}&%wg éﬁ%@‘ﬁ‘f’é%ﬁ Lal

MrH+)  391. 16994 1. 51. [00257] Ex le 171:
(5- (3- )rret hyl ?ﬁ%ﬁ%‘f}ﬁ?@ar@@ (3- Lhenyl ]pi pe?ingi ﬁ- 2-

yl ) met hyl ) - 1408247}t hi aRhiadmdé 12t:a5r(3netHyFHVB-mHeml-6tyIp-2-((3-Phenylnipsidisss9 f ound
405. 18614. [00258] Exanple 172: ) .

N-((S)- 2- am'[ yibngﬂi](ﬂ&:lb?r,gw%ﬂaﬁémh%ﬂﬂ@ﬁy FIMS Theopstical (M) 405.18559 found

i ndazol - 5-yl 11%<ﬁ_-t hi adi azol -2-anmne. M5 (API-ES) mz (% : 431 (100%
M++1) . [ 00259 anple 173:.

N- ((S) - 2- ani [90288]( t hi Bxaharle B72:| V(S hnins-3-Gr-brontephenylpropyl)-5-(3-methyl-1H-

i nd | -5-yl)-1,3,4-thiadi | - 2-ani.ne. Rl E % o3 7 0%
:\/E:i‘)z? [0%2’%‘9#%@#‘%@?'&3@9@ z%lggsmgﬁﬁ%%&%n 8?‘%#1’151(*?& 20
exanpl es 145{00% - [ OfiaGile ﬁ?‘ﬁnﬂl(?S);ZZﬂrhino—}fthio hen-3-yl)propyl)-5-(3-methyl-1H-

5- (i soqui nol T n-6-yl)-N-(2Z-(met hyl'am no) et h 3,4- thiadiazol -

-1, -am ne. M
(APl - ES) m zinfi§dal-5401p1.8,4-thiligzol2-dn)ine. [ WG @j{l-f@}a@@(%):ﬁﬂg:(loo%, +€ﬁ.

(1 Soqui not | nlt2§fh °T e AR B AP Eriptedmilar o gppley 145,

(100% M++1)1s5.[ 00263] Exanpl e 176:

N-((2S,3S)-2-am no-3-(4-(trifl t hyl ) phenyl ) but yl ) - 5-

(i gf)qui nol) i n[‘)gg;{]];)- 1,&@1&@?&%&@%@%@1%? '2%?‘?{’3’@111‘?9139‘3’@0})’3’42144
100% M++1).. [O . | - : -

(1000 M) g GRE8 ol AT yagp rtobiesg 1 o e

56 g %gg i nté)e(lz o[0|056zlzjl7)7? ExRmplé 13 dNVa2 ¢(4-@rifnorametiy)bbazydl(methyhgmino)ethylxs-

i (( 5o 35) - 2spmiolin: Sy So-tiarstde g ML ABIRR P (0): 4.2 (100%, M'+1).

(1F i ndazol - gabdr 1. Sfledoll £ 2RQL2259)D-Minold(4-AlTBBnamy ity ) 6100%

Mt+1) . 00218 ; ’

N-( ( _)23, 3[R) - 2(-i§t1§1i1im?ig%€)4)-(l13;4-ﬂﬁuﬁaml=€tanyip¢-phbﬁ1@131bﬁ$wl(%)! 444 (109%, M+1). O

(et ndaz ol Boeds, - Jridoips PR ke hiGsinel T b i o e ¥ i 100%

5- (3- et hyl i gaguik wsi’n@ﬁ@_-slytmkd%z&s-pi)agﬁ,mhdiazam-mmneﬁb itlse stating meetialas

prepared in a manner Simlar to conpounds shown in schene )(]:]}thﬁ}(’:l) t Dté§i ng

3- net hyl i soqi®0268]i ne-ExamplenHI% | V(2563 D-Zaaminge3-(-Eriflugrpnath

(API -ES) m z 9. 243 {1000 .Mk+1) ., 6 &m_ )emlzﬁg':433 100%, M*+1).
N-((S)-2-am ﬂg('féd?@% t f%’%%%%%%%%%/?)%%géyﬁsp op;/?% -5-( 9) ( )
met hyl i 3 0qui fpRké6]- 6- Exhmble31 78: t Ati(E@%, 3R -adiran3-ié-(triFhiosomahpldpired ylowsyl)-5-
PP e T AHindazol-5-y1)-1,3 4-thiadiazol-2-amine. MS (APL-ES) mz (%): 433 (100%, M'+1).
[00267] Example 179: 5-(3-methylisoquinolin-6-y1)-1,3,4-thiadiazol-2-amine. This

compound was prepared in a manner similar to compounds shown in scheme 1, except

using 3-methylisoquinoline-6-carboxylic acid as the starting material. MS (API-ES) m/z
(%): 243 (100%, M'+1).

[00268] Example 180: N~((S)-2-amino-3-(4-(trifluoromethyl)phenyl)propyl)-5-(3-
methylisoquinolin-6-y1)-1,3,4-thiadiazol-2-amine. This compound was prepared in a
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
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manner simlar to conpounds shown in schenme 4, except using 179 as the
starting material. M5 (API-ES) mz (% : 444 (100% M++1). 5.1 PKB Assay
Testi ng 5W0W6ARAGH044860 PCT/ U82005/ 037374 [0069] 11 1PCFUS2005/037374

~#i ~ase~syo" ; ViaConpr i ctlve PKB enz. a PKB

specific }s/ub trgﬁemg{n@ﬁ%‘ggﬁ r&@ g@fgﬁﬁﬁ ’fvé'iyrﬁog’fpr‘lg?@a?tggggﬁe@zb@ﬁ%a

used, the fPKB spesigicRubiiiee #aca1d0:188 A THO MBI oth d%"ﬁ’@d%ﬁ%yn@s%%@t t
rom Upst at &

dormai n (amno acids 1-117) deleted. Both PKB enzymes were
cel | signal ithg fulblemgtioPKBoGatl atkidate dambinasfPKBe: Bith pléEhﬁanﬁBnﬁﬂb@hﬁlai gidsed

i t het YSFGHHA d bed in Obata et al
B o hem LN BsEE BT o 6o Gree kglﬁag%lﬁmgém@ﬁ&@u#rwd by
phosphocel | %maWﬁﬁ&éPkB%ﬁm%?é&? }ﬁlz/h!ﬁggﬁeﬂ;h%( ? Byl ac

M crobeta liquid scintillation counter orrpoun
Exanpl es 1- 1#Glesstitiediin &bafkdal.ki. iBacleCherhi 275 %h@ﬂt%lﬂﬁﬁ@‘hwphmhoﬂymal t han

10M [00270] B.activit assayed in_a P EN nuI human br east
turmor cel | ﬁgﬁ AR/ BRS R@%g%}’-pﬁlgslgﬁm@f}ﬂ %‘lﬁir ey QRIandat e
FKHRLI,  GSK3akdsuredity WEHREMidkob&E ﬁqﬁ‘fﬁ%%hﬁuﬁ%o?lyco pf@x@%@hgt *r'hlez' ng

nol ogy

phospho specific antibodies (Cell “signaling tec conpounds of

Exanpl es 1- k®6poxhdsofiExhnRies kil 8Gexhibicdd RK By kinakd fctivity vittalQue salh@siesstthan 10
AM [00271] 1l’?dﬁéeffect of PKB inhibition on cell viability was neasured in

a range of n tunor cell Iinesincluding but not limting to

NDA- VB- 468 [00#96] VB~ 23K B MiHity¥celtdNy222sa RsayRPH o PERAO T S0k LG Gl ed

in regular growth nedi a for hour s Ity was neasure
Al amar Bl uding BﬂaAcMBc%S sz}hofyiembmstmgsomaabmmled;m and

f h
o £ 1 cat | A RO R epied Y TF s sp e ui i sl St PHOGRCeIh ¢ hout
departing &igRalidgttectsidldgs?. @ﬁéc&ﬁ%ds 8BENkhbleLE 180 BRI P@t@ga}g 8&'8‘!1%}) ed

in the art. The specific enbodinments described herein are of y “way
of exanpl ewithilGso stl¢ss thannlawvli on is to be limted only by the terms of

t he append uII sco ui val ent.s to which such
clains are ?h? | ed. %gﬁgﬁ]&w D ER %bé{ityh‘g?serflﬂas’&’feé IR gdenEsHfat ed
herein by hmﬁmmmcelm hhb@inbludﬁigtﬂult ﬁémlzﬁnﬂlgft&m&lmm@omAlmtm BRIE
extent as if_each_ individ l'ication or patent or patent appl i cation

was speci fM,Callrl‘{rz%%d) Gh J?U/l‘lfuélf heweilﬁmeteatr@épdtm r¢gulangrow onedie dorti2 hours
f 55 WO 2006/ 044860
ber Us200s BTG FiemeRne iy PURRPBRG BRRMERE 0 of Formula | R2

[00272] 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 art.
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 to which such claims are entitled.

[00273] All references cited herein are incorporated herein by reference in their
entirety and for all purposes to the same extent as if each individual pﬁblication or patent or
patent application was specifically and individually indicated to be incorporated by

reference in its entirety for all purposes.
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N X (CH2)M GC--Y n R-SRs (lI) wherein: Yis -NNR4)RS or -ORS; X is
0, S or N(R6); RL is an aryl or heteroaryl; R2 and R3 are each

i ndependewol2gocahssot ed from the group consisting of Cl- @6Talskgos/ostsr€h nay
be i nt erWipt'sctldsiicdi® or nore hetero atons, -(CR7R8)t(aryl),

-(CR7R)t (het eroaryl ~(CR7R8)t (cycl oal kyl ), or -(CR7/R8)t(heterocyclyl),
or R2 is{-- H;X(S:Pmﬁé“%ch&f%mtugaﬁt her with the carbon atomto which they are
attached join to forma C3-Cl0 heterocyclic orR&arbocyclic ring system or
R3 and R6 join to forma h Ncyclic ring;, R4 -H, Cl1-C8 al kyl,

-Q(O (CR7R8) ) N(R6) 2, - C( Oy CR )tjﬁ%ﬁ;% -(CR7R)t (aryl),
-(CR7R8)t (heteroaryl), -(CR/R8) cy(?FoaI m n(CR7R8)t (heterocycl yl),
or R4 and R3 join to for erocyclic ring; and R6 are independently
sel ected from-H and CR al kyl, or RS and R6 ogethErI with the atons to
which they are linked join to forma 5 to 6-nenbered et)erocyclic ring, or
R4 and RS,together with the nitrogen atomto which they are linked join to
forma 56" nenber ed het erocylic or heteroaryl ring; and R7 and R8 are
independsn;gl_N et MR romH Cl1-C6 al kyl, and aryl; wherein n is an
integer froml to 6; . mis an integer fromOto 2; and each t is

i ndependnisiGy S,ahNi(Rt)‘eger from0O to 3; wherein each of the above al kyl,
aryl, heteroaryl yl, heterocyclyl noieties and heterocyclic and
car bocych &S?’rf%rﬁlsoaregérgp r’onal |y and i ndependent!|y substituted hy }1“:‘}1
subst i t ugAtsd R8 kacdaet ifdependenilyselected from thegrotp spRsistingd |Cox{radliryl viypic

het erocycl yl optionally substituted by 1-5 i NicSy RS o%g:,i om
Cl - C6 al kusy\be imerrogted byone Bf)m%‘?&tw %ssf@%i%fﬂbyﬁ h@%,R f@gﬁb\o )
2006/ 044864, RETLFEOARTH G TR S\heteiddyslyD),

or R?is —H;

or R? and R together with the carbon atom to which they are attached join to form a C3-Cyo

heterocyclic or carbocyclic ring system,
or R? and R join to form a heterocyclic ring;
R*is -H, C;-C; alkyl, -C(O)(CR'R®HINR"),, -C(O)(CR'R®),, -C(O)(CR'R®),
(CR'R®)(aryl), -(CR'R®)(heteroaryl), _(CR'R®)(cycloalkyl), or -(CR'R®)(heterocyclyl),
or R* and R? join to form a heterocyclic ring;
RS and R® are independently selected from -H and C;1-Cs alkyl, or R® and RS together with
the atoms to which they are linked 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 forma 5 to 6-
membered heterocylic or heteroaryl ring; and
R” and R® are independently selected from —H, C;-Cs alkyl, and aryl;
wherein n is an integer from 1 to 6; m is an integer from 0 to 2; and each t is indeperadently
an integer from 0 to 3;
wherein each of the above alkyl, aryl, 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 heterocyclyl optionally substituted by 1-5 sub stituents

selected from

C:1-Cs alkoxy,
C;-Cs alkyl optionally substituted by halo,
56



heteroaryl, O -C6 hydroxyl, and NHS(O2-(C-C6 alkyl); d-C6 al kyl, Cl-C6
hal oal kyl , Cl-C6 hydroxyal kyl, Cl1-C6 al koxy, Cl-C6 al kylanmp, C2-C6

al kynyl , wo 20®/0@8s6al kynyl , wherein each of which may bePcmtusesospssds by one
or nore hetero at o, . £yano, hal o, hydroxy, nitro, or -0O-aryl; or a
pharmaceutically accé’ﬁ’ﬁbl e salt, hydrate, or stereoisomer thereof. 2. The
conpound of claim1l ggepharmaceutically acceptable salt, hydrate, or

st er eoi soner t hereof, ereinm n, andt are 1. 3. The conpound of claim1l
or pharmaceutically heewptydbl e salt, hydrate,. or stereoi somer thereof,

wherein X is -NR6) LS - )(R5) 4. The conpound of claim1l or
phar maceutical |y acc?ﬂ:%é gro P%m%hydrate, or stereoisoner thereof,
wherein X is -N(R6), _MHSSORN®IT{Reyl); RL is heteroaryl, R2 is -H R3 is
-(CR7Rt(aryl) or -(CR7R8)t (heteroaryl nd n nd.t_ar . o Ih
conpound of ¢l aCmCs adifyl,&la@mh’f&@%]hlcgl‘p)y h&%@éﬁ%i @1@9? ,ox}zrﬁ‘r'éf %],iylg?l ifc,
st ereoi soner ther epf [ en 1S, . h S W intdftupt&d by one
heteroaryl, R2 ﬁ%'%%,an%%glebg'%ﬂ%%ﬁ arlg?ﬂééglrl%-f(CRﬁRﬁéag}ﬁﬁleter(%ryl%, and
m n, and t areqdmowieft@batdnd, R5, and R6 are -H, and R7 and R8 are

i ndependently selected fromH and C1-C3 al kyl. 6. The conpound of claim1
sel ected from (&an8, ( 3- Fl uor o- phenyl )-N-[ 5-(3-nethyl - | Hindazol -5-yl)-]
1, 3, 4] t hi adi azoh- %-yl ] - propane- 1, 2-di am ne;

(S)-3-(3,4-Difl %1 - phenyl ) -N-[ 5- (3- net hyl - | Hi ndazol -5-yl)-[

1, 3, 4] t hi adi azohydkoyy,] - propane-1, 2-di am ne;
(S)-3-(3,4-Dichloro-phenyl)-N[5-(3-nethyl -l Hindazol -5-yl)-][

1, 3, 4] t hi adi azoPd™®. 9f | - propane-1, 2-di ani ne;

N-((S)-2-am no- 3y64x(trifluoronethyl)phenyl)propyl)-5-(3-nethyl-1

H i ndazol -5-yl)-1,3,4- thiadiazol-2-anine; 57 WD 2006/ 044860

PCT/ US2005603pRathateutically dxcgptable-salbdiydrate, or stereoisomer thereof.

N 0 5] o horhqamhsendERAR s Pofihistudtoly hLAgp Rl il e

H-i ndazol - geMhisotheitférdolivttbréia @h, 12 and@ i,
3.  The compound of claim 1 or pharmaceutically acceptable salt, hydrate, or
stereoisomer thereof, wherein X is -N(R®) and Y is NRHR?).
4. The compound of claim 1 or pharmaceutically acceptable salt, hydrate, or
stereoisomer thereof, wherein X is N(RO), Y is -N(R4)(R5), R! is heteroaryl, R*is—H,R’is
-(CR7R8)t(aryl) or -(CR7R8)t(heteroary1), and m, n, and t are 1. ‘
5. The compound of claim 4 or pharmaceutically acceptable salt, hydrate, or
stereoisomer thereof, wherein X is -N(R®), Y is -N(R*)(R’), R' is heteroaryl, R%is-H,R’is
-(CRR%)(aryl) or -(CR'R®)(heteroaryl), and m, n, and t are 1, wherein R* R® and R® are
—H, and R and R® are independently selected from H and C1-C3 alkyl.
6. The compound of claim 1 selected from ‘
(S)-3-(3-Fluoro-phenyl)-N-[5-(3-methyl- 1H-indazol-5-y1)-[1,3,4]thiadiazol-2-yl}-propane-
1,2-diamine;
(S)-3~(3,4-Difluoro-phenyl)-N-[5-(3-methyl- 1H-indazol-5-y1)-[1,3,4]thiadiazol-2-yl]-
propane-1,2-diamine;
(S)-3-(3,4-Dichloro-phenyl)-N-[5-(3 -methyl-1H-indazol-5-y1)-[1,3,4]thiadiazol-2-yl]-
propane-1,2-diamine; :
N-((S)—Z-amino-3-(4-(tn'ﬂuoromethyl)phenyl)propyl)—5—(3-methyl— 1H-indazol-5-y1)-1,3,4-

thiadiazol-2-amine;
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N-((S)-2-am no-3-(3, 5-difluorophenyl)propyl)-5 -(3 -nethyl-
H i ndazol -5-yl)-1, 3, 4- thiadiazol -2-am ne;
N-((S) - 2-woizneB4¢68- met hoxyphenyl )propyl) 5- ( 3- et hyl - 1 PCT/US2005/037374

|(+ SI) ngafgg‘ Ng{%&m%@'}%@f@aﬁg %?ﬂg}s Q? Eet%alz% ndazol-%-yl) 1,3,4-thiadiazol-

134]th|%h dl-2 yl]- propanel 2-di am ne;
(S)-3-(2- or o- phenyl ) - 3neth -IH-|na .
1,3,4]thi Nc{(&)zblaminqﬂ]@-p’r yl)g_ropyl e(ﬁ-,mpéhy 1n£azc\)/1 g y{)—1,3,4-th1ad1azol—2-

(S) N-[5-(3: Methyl -1 Hindazol -5-yl) -
1, 3, 4] t hi #41%zol - 2-yl ] -3-0-tol yl - propane | , 2-di am ne;

(S)-N-[5- f\’ig(wjﬁiﬂlﬂé BB Bdﬁﬂ@émghaﬂy))pfopyl) 5-(3-methyl-1H-indazol-5-y1)-1,3,4-
1, 3, 4] thiadidazol -2-yl]-3-(3-trifluoronethyl - phenyl) pr opane-1, 2-di am ne;
(S)-3-(4- Ehacbazml-ﬁlﬁmm}lﬁ,) N-[5-(3- nethyl-ll—l-lndazol 5-yl)-[

(1 Sf’_ g] E 2'_ @gd( 2 __ ](?%?F@Bew@@% inethyl- 1}{5-1n>c/1azol-[ y)-1,3,4-

3,4]thi ggg(ﬁm-zm]; propane- 1,2-diam ne; (S)-N[5-(3-Methyl-

11
H i ndazol -5-yl) hi ad| azol 1] -3--m L am ne;
N-((S) - 2- 8- %43\&?@0 W)llf%‘“f‘%zﬂﬁr?’t HyT Ao 2o
| H i ndazol - 5- %2 émf‘h oL hi ad| azoI 2- am ne;
N-((S) - 2- BIFP A (428 opheny! ) propyl ) - 5- ( 3- me
H-i ndazol 9 ytj.ehlo’ioxﬁhéﬂyil)am[éz(ﬁ#metﬁyla]tﬁ—um}azol -5-yl)- [l 3 4]thlad1azol-2-y1]-propane-
N-((S)-2-am no-3-(4-isopropyl phenyl ) propyl)-5-(3-nmethyl -1 Hindazol -5-yl)-1,
3, 4- thi adiZa$i8Ming; ani ne; N-((S)-2-am no-3-(2, 4-di chl orophenyl ) propyl)-5-(3
- met hyl - &g ]W % tﬁ@ 1}3@ nd]a20135 A1)- [t1 ﬂha’tﬂ&bi— =yAlrB etolypidEne 1;2adianung

y

tol yl pr H 1 ndazo thadaol

N (( sgl b mms@zmapﬁtmm@ﬂw))fﬂ ép%]tma%aze&wé | ugfomeaﬂy?g}‘enﬂ)'

H i ndazol - 5-yl) - th| adi azol - 2-amne; N ((S)- 2 am no- 3- (benzo

[ b] t hi Oph@mpan?nl ® -5-(3-met hyl -1 Hindazol -5-yl)-1, 3, 4-

thi adi azol g2z 4t Hﬁ)ro-phen 1)-N-[5-(3-methyl-1H-indazol-5-y1)-[1,3 A]thiadiazol-2-yl]-propane-
‘N-((S)-2- ;S 3-(4-chl orophenyl)prop l)-5- (1H—|ndazol 5-yl)-1,3,4-thiadi az
ol - 2- am né 2- dlﬁﬁunm 2006/ 044860 PCT/ US2005/ 037374 -

(S 4- L 1-2-y1]- -
i nazol GH4Coo LN L HRR P aG0M 5 B A ladibol-2--propane
N-((S)-2- argaﬁgnﬁne(,napht Eal en-2-yl)propyl)-5 -(1
Hind | -5-yl)-1,3, 4-t hi azp
N- I( ? S? i eﬁm&dS@Mﬂhﬁo‘ﬁa é’ﬂéf@ﬁ‘gﬁ%‘?a@l'zﬁ] PP BIOPES 2T 1 5 4ot i

[

adi azol - 2d1am

N—((S)-Z—amino-3-(3-bromopheny1)propyl)—5-(3-methyl—lH-indazol-S-yl)-1,3,4-thiadiazol-

2-amine;

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

2-amine;

N—((S)—2—amino—3-(4-isopropylphenyl)propyl)—S-(3-methyl—lH—indazol-S-yl)—1,3,4-

thiadiazol-2-amine;

N-((S)-2-amino-3-(2,4- dichlorophenyl)propyl)-5-(3-methyl- 1H—1ndazol 5-y1)-1,3,4-

thiadiazol-2-amine;

N-((S)-Z-amino-S’-p-tolylpropyl)-5-(3—methyl-1H—indazol—5-yl)-1,3,4-thiadiazol-2-amine;

N—((S)—2—amino-3-(naphthalen-2-yl)propyl)-5-(3-methy1—lH—indazol-S-yl)-1,3,4-thiadiazol-

2-amine;

N-((S)-2-amino-3-(benzo[b]thiophen-3 -yl)propyl)-5-(3-methyl-1H-indazol-5-yl)-1,3,4-

thiadiazol-2-amine;

N—((S)—2-amino-3-(4-chlorophenyl)propyl)-S—( 1H-indazol-5-y1)-1,3,4-thiadiazol-2-amine;
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N-((S)-2-am no-3-(3, 4-di chl orophenyl ) propyl)-5-(1Hindazol -5-yl)-1,3,4-thia
di azol -2- am ne;

N-((S) - 2-woiznes @446, 4- di chl or ophenyl ) propyl) - 5- (1H i ndazclrAB200503778, 4-t hi a
di azol -2- am ne;

soE Besttbroesmeth sy e i Haadael 8- 34 Bt adi a

N-((S) 2- aﬁla%n% (4- br onmophenyl ) propyl ) - 5- (1Hi ndazol - 5-yl ) -1, 3, 4-t hj adi azo
:\I:Z gm ge N-((S)- % améno-3 (n?rlyhthalen-Z prropyl) -5- (1H -indazol-5-y1)-1,3, 4—thlad1azol-2—amm|e >
4( »E h|) adi :rﬁn{dEg)-z-a(mmértér(h 1so%?cr>poyrlr§1}enyl)propy1? 5 ()hplr 1n8Xzoa 5-yl§ }lgbi &u IE yl)-
N-((S) 2-anm no-3-(3-(trifluoronethyl)phenyl)propyl)-5-(3-nethyl-1H pyrazolo
[3,4- b] pyPPHh-5-y1)-1, 3, 4- t hi adi azol - 2- ami ne;

N-((S)-3- (w«su-@raﬁﬁmxsM»aemnnfphvﬂsa)mwﬂm«wmdazolf%ybehwh@@a?ﬂd?azol 5-y
1)-1,3,4- thiadiazol -2-am ne; 5-(3-nethyl-

H- i ndazol - 8Bmze) - N- (( S) - 2- (et hyl ami no) - 3- (3-

trifl I B9 SyT) -thiadiazol-2-
(5- E IlH- iU(r)urng(Fci)‘it(- -) ?r?&%-‘é (?%&gm%%@ﬁﬁél rrréﬁr}]o - -(4 d(at%??f I ugl’r%)?ret r?yla)z?)henyl ) pro
pyl) -1, 3, 4amid¥; adl azol - 2- am ne;
22&( 8)2 gma&&(s))-g a§nA1fno “(4m Q}?yrf) e&ﬁfp &Yyﬂ 5?1)(1 L5295 113 §-thlakiiakor2 Ardifld; 2!
N ((S) - 2- arg.pey B-fad BLulHrab AR ftobPhuln- PRI yI31(3,4d adinall Drerbing] ) - 1,
3,4-thiadiaz
N-((S)-2- am- @S}—z-a(lﬁmé-ﬁr(iif(ltmtbmmwaﬁhyl)pmﬁptopkﬂt)ép(ﬂI55 indagqlsinyril iof-Hadiazaly - 1,

3,4-thiadiazol- 2-amne; N((S)-2-amno-3
(3-net hoxyﬁf‘?@#??)propyl) 5- (i soqui nolin-6-yl)-1, 3, 4-thiadi azol - 2- am ne;

N-((S)-2- aw ﬁ]s)é a§r1?1n&‘3ct‘3C(iﬁllMdi’&ﬂ@ﬂhyl)ﬂlwnggﬁf@yﬁéé(3quﬂnlyhd)Hl-pyr&0]ﬂD‘;41 3, 4-thi

adi azol -

N-((S)-2- arwpwd&—ﬁqlhl,am@ra@pﬂ@eh%weopy|) 5- (i soquinolin-6-yl)-1,3,4-thiad

azol - - -yD-1,3,4-
N (92 RO e TR GRG0 0 0
adi azol - 2- (@pdiRd]-2-amine;

N- SZamnoBmtoI rop - 5- ol i nx | 134thadao|2am
ne(( ) -2 A R i AR B A3 2 At 3-8 i adi az

N-((S)- 2a t W1 2PieiRY ) - 5- (1, 6-napht hyri din-2-y
1)-1,3, 4- fbang%?}glyﬂeﬁ#wﬁgg 1% lzlg%tg/ 044860 PCT/ US2005/ 037374

1) propyl) 55(1 HsmmOwLyl)-m(sya-z(mleﬂrylaymmo)ﬂ La-irifprametbdinhenp)prog ) Béa‘}-: YW
1t ;,, W4-1? np 2amne N((2 S 3

S) - 2- am no- tlyafélaqut ‘Fﬂnﬁoromet hyl ) phenyl ) butyl)-5 -(isoquinolin-6-yl)-1, 3, 4-
thi adi azol -x2r@{rh RgnindA4-methoxyphenyl)propyl)-5- (isoquinolin-6-yl)-1,3,4-thiadiazol-2-amine;

N-((S)-Z-amino—S-(3-(triﬂuoromethyl)phenyl)propyl)-5—(isoquinolin—6-yl)-1,3,4-thiadiazol-
2-amine;
N-((S)-2-amino-3-(4—(tn'ﬂuoromethyl)phenyl)propyl)-5-(isoquinolin-6-yl)—1,3,4-thiadiazol-
2-amine;

N-((S)-2-amino-3- (3-methoxyphenyl)propyl)-5-(isoquinolin-6-y1)-1, 3, 4-thlad1azol-2-amme
N-((S)-2-amino-3-(2,4- -dichlorophenyl)propyl)-5-(isoquinolin-6-y1)-1,3, 4-thiadiazol-2-
amine;
N-((S)—Z-amino-3-(4—dichlorophenyl)propyl)-5-(isoquinolin-6-y1)-1,3,4-thiadiazol-2—amine;
N-((S)-2-amino-3-(3,5 -difluorophenyl)propyl)-5-(isoquinolin-6-y1)-1,3,4-thiadiazol-2-
amine;

N-((S)-2-amino-3-m-tolylpropyl)-5 -(isoquinolin-6-yl)-1,3,4-thiadiazol-2-amine;
N—((S)-2-amino—3—(4-(triﬂuoromethyl)phenyl)propyl)—5-(1 ,6-naphthyridin-2-y1)-1,3,4-

thiadiazol-2-amine;
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N((2 S, 3 S)-2-amno-3 -(4-(trifluoronethyl)phenyl)butyl)-5 -(1 Hindazo
| -5 -yl)-1, 3 ,4- thiadiazol-2-amne. 7. A pharnmaceutical conposition
conpri si nyoaom@nasssaceut i cal | y-acceptabl e carrier and a pcomgseansa3i4 cl ai m
1. 8. The i - _. ‘l' L3t d-bY L g 1613 lllsH-ﬁﬂla%l-ﬁ— t3 9fiKiadiazol-
addi ti onalﬁ@@%%&ﬁ?ﬂ?%%ggéelﬁéﬁﬂ@éyl)&%ﬁgrﬁ% or treating a?1 i hidse- med: at ed
di sorder inamim@nmal in need thereof conprising admnistering to the
manmal a therapeutically effective unt c ound .of Lm 1. 10.
The net hodVdf2 ?b%)r%ﬁ@%%ﬁ‘é1(ﬁ1ﬂ%@1%ﬁ%g§)?gsﬁlﬁ§b§?%8‘.@%‘8"?}%‘9@'ﬁ? B, PKC,
FKHR,  SGK,.: } _!;ﬁrin i.ed, KDR Erk, MSK, MK2, MSK, p38, P70S6, ROCK2,
GSK3, or%a@%gm e%.aﬁﬁl. The method of claim9 wherein the disorder is
medi at ed by-(PI$33S)12 amiie 3+ hifthonfmethyd)phey weyle 5 (1 HHadazob ity h8.4c onpr i ses
selective inhibition.of PKB. 13. The nethod of claim9 wherein the

di sor der !@13@% ?Tm@_ﬂ?' A method of treating a proliferation-related

di sorder 4 n a rafmalack id&??&nﬁ&?&&%mpﬁ@ﬂ%ra' pHaffacitaliysdceéitatle tariehand a
manmal a therapeutically effective amount "of a conpound of claim11l. 15.
The net hagnmpound af chaitd Iwher ei n t he di sorder is abnornal cell growth. 16.

The nmethod of ¢laim 14. wherejn i sorder .is_ inflammadion :
i nf | ammatd: on- @WSHW&&%&FP%&“ %%OW%at()l?asJ((:%él m 14 n\%/ﬁere 608 The
di sorder j.,s,a nmetabolic disease. 18. The method of claim 17 wherein the

met abol i c“di sease is diabetes. 19. The nethod of claim 15 wherein, the
di sorder 9.s cahowmthodr treating a kinase-mediated disorder in a mammal in need thereof

comprising administering to the mammal a therapeutically effective amount of a compound of
claim 1. |

10. The method of claim 9 wherein the disorder is mediated by PKA, PKB, PKC, FKHR,
SGK, LCK, BTK, Tie2, KDR, Erk, MSK, MK2, MSK, p38, P7056, ROCK2, GSK3, or a
CDK complex.

11.  The method of claim 9 wherein the disorder is mediated by PKB.

12.  The method of claim 9 wherein the treatment comprises selective inhibition of PKB.
13.  The method of claim 9 wherein the disorder is cancer.

14. A method of treating a proliferation-related disorder in a mammal in need thereof
comprising administering to the mammal a therapeutically effective amount of a compound of
claim 1.

15.  The method of claim 14 wherein the disorder is abnormal cell growth.

16.  The method of claim 14 wherein the disorder is inflammation or an inflammation-
related disorder.

17.  The method of claim 14 wherein the disorder is a metabolic disease.

18.  The method of claim 17 wherein the metabolic disease is diabetes.

19. The method of claim 15 wherein the disorder is cancer.
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