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Substinted Anmaohan les as Inhiitors of Cancmns Incdag Hepatocelai Camanoo, and as 

Inhkabitrs of-Hepatitis Vims Replictaon 

CROSS-REFERENCE TO XELkT FD APPLICATIONS 

f00m}r This apphlcahion dimrs thfe: benefit of'U.S Prensional-AppiRo No 5142907 

flied Oeaber 4t 201 whih is herin inorprated by reference in its etirety 

IFED OF* FE ,NTION 

90MI2J The present imA tion desnTes compnds ad methods mef &m the nea nt of 

cancer, mnending pnm Uy Uvea c ,er hepaaeielhar camcinnm, hepato nn, and 

chotahgiarcninaa and die tmaiment of vira hepatints ifen linching but not Inited to 

hepatitis A 'ins infetion. hepatitis B nns infection, hepatitis C xrm infecuan, hepattis ,D Viis 

infection and hepatitns - infeciom as wll as ctber ial species tat inf e lirer 

BACKGROUND OF THE WTNTION 

[M'3]J Ptinay hver cancer is cnenflv -the fst.N most common cause of camner deaths amang 

mn, and Mninh anmng women in the US wi the imnnb nreasing yeadly The most recent data 

indicate that in 2009 there were an esdnamted 21,370 new cases of lier and bile duct cancer of which 

the ma men ar hepatocellular can a (HCCst with 184 10 deaths (Institie, N C, SEER Cancer 

Statistics Renew, 1975-2005). Ries LAG, et at, Edibms 200S2j Wordd, it is the faith most 

connn caner, wih apprnninatly 663?1)0 fatal cases reported m l005; based on cinrent trnds ad 

baseline modeh, the incidence is expected to rise to 756000 in 2015, ad 955-000 in 2030 (Mathesm, 

CD. and DI Lencar, PRcjeaons of geobl m ahity and burden of disease from 2002 to 2030. PLoS 

Med. 200& 3; I 1 p. 4424 Although at is ccomparaah'dy uncommon in the US, its incidence has 

been ising over the lat 20 yeaas partally as a esult of burgeoning niars of cases of chroe 

hepaitis C (Caldwel. S. and &H, PiL- The epidemaiology of hepatdcelhnar cancer: from the 

perspecties, Of public health plcblem to tunar ilgym J Gastrentenol, 2009. 44 Suppi 19: p, 9& 

101. El-Serag, ., et al, The contimung increase in the incidence of hepatocelhlar careinoma in 

the United States: an update. Am Intem Med, 2003 139(10): p. 817-23) one of the principal causes 

along with hepatiis B and aflatran exposure.  
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10041: Thee is a kong felt need fbr new dnigs that ae both dsem-modfying and effective 

in taatmg patient wih pmnay li-er canrermnchdin hut =t h .ed to hepzt-neeHi caminom, 

hepatnoksea and cholmgiocrzinonn Thereis abo a dear and pnstt need fa new tnapedic 

aget that am bof disease modiofng ad efecive ' treating parties that are infected with a 

hepatitis -nus The presset idention addmases the need fir new dngs at aM bDio disease

moifying ad eAac'e in treatfg patrn snffeng ftm panixy irer cancer and hepatoceihlr 

carcinoma. Because the present Mirendn targets the cen types that have bem dem stnted to 

support ma! imfatin in the wer te parent ineion addamsses aho the need for new antira! 

ng: that ambithdisese-dfying and eeWiav ateaing pasnbt sat aM infected with hepattis 

A venn, hepatins B ns hepans C vis hepatis D vims and hepats Evnis as well as oher 

vira species bat ufect the liver 

BSEYSL'NARY OF THE DMENTON 

f8o% The present invention is dmected toward novel sulsnuited amnothiamoes. compond 

of Emunua (1), 

Ar1  N 

Inchuding hl tes, mmlvaas, phamacentically acceptable salt prodnp and conplem thereof, 

wherei 

R? is selected finm a mamp cmistng of hydrogen, C-C bnar a y isop py-l crmlhyL 

HN*II NH§ 

NNt 

H mA



R2 is selected from a group consisting of hydrogen, methyl, isopropyl, tert-butyl, benzyl, and 

, OH 

Br 

N (NN N

Ar is selected from a group consisting of phenyl, 

OH 

N"('N -N 4 

and 

2N N 4 

Ar2 is selected from a group consisting of phenyl, , N N 

CF3  CI OH 

Br (N Nand 

N N 
N N 

NH 
[0006A] Compounds of the structures S 

NN NH N CI 

N 

S N s s NS Ns N 

N N- HO 

N N N No, N 

N N 
S H S H S s 

/N 

N N 

and H are excluded from the novel compounds of formula (I).  

[0006B] The present invention is also directed towards a compound having formula (I): 

Ar N Ar 2 

SN, 

R1  S(1) R2 

or hydrates, solvates, pharmaceutically acceptable salts, prodrugs and complexes 

thereof, wherein: 

3



R' is selected from a group consisting of hydrogen, Ci-C9 linear alkyl, isopropyl, 

cyclohexyl, bromine, cyano, k \ OH, oo OH, 

0 0 

, -NH 2, H 
0 

HN NH 

H 
O 

o 8 H and, 

NH2  N 0 

-' 
N 

H2N N N 

R2 is selected from the group consisting of hydrogen, methyl, isopropyl, tert-butyl, 

benzyl, and 

Br 

N N N N 

Ar is selected from the group consisting of phenyl, 
OH 

and 

(;N j N C I N 

Ar 2 is selected from the group consisting of phenyl, , N4# 

CF3  CI OH 

Br N 

N ; 
N' I N4 N 4 N4 and 

4 a



N N1 

N N 
NH 

With the proviso that the compound of formula (I) is not s , 

\N 
\N Cr 

NAN N Ar NNN N N N 

N ~ ~~~~ S(I R27 -/-N'S Ni 

s HHH HN 

N- HO 

N N' \/CI 
\N 

I isslce frm N , -~' N NH an 

NN N NN 

N ~ ~~ CI N N 

H I or 

[0006C7 The present invention is also directed towards a compound having formula (): 

Ar1  N Ar2 

SN' 
R1 S (1) R2 

or a hydrate, solvate, or pharmaceutically acceptable salt thereof, wherein: 

Rc is selected from: uctour eK\ OH, and 

R2 is selected from: hydrogen, methyl, isopropyl, tert-butyl, benzyl, and 

Br 
N NN - N N 

Ar1 is selected from a group consisting of phenyl, , 

OH 

N N 4' 
and 

j N 'N CI 

Ar2 is selected from a group consisting of phenyl, N4 

CF3  CI 

Br' N N 

I 11 K N4 N4) Ns 

N 41CN4 I N I, andAV s 

[0007A] The present invention is also directed toward novel methods of use of 

compounds of the structure 

4b



Ar1  N Ar2 

R1  S(I) R2 

[0007B] The present invention is also directed towards a method for treating a disease 

associated with unregulated cell growth, said method comprising administering to a subject an 

effective amount of at least one compound of the formula (I), 

Ar N Ar2 

R1  S(I) R2 

including hydrates, solvates, pharmaceutically acceptable salts, prodrugs and 

complexes thereof, to treat the disease, wherein the at least one compound is 

optionally administered in a composition further comprising at least one excipient, 

wherein: 

R' is selected from a group consisting of hydrogen, C1 -C9 linear alkyl, isopropyl, 

cyclohexyl, bromine, cyano, k \-OH, o o 0OH, 

0 0 

H , N 

0 

HN NH 
HH H O N 0 

S 0 , and, 

00 
N e NH2 N ~ N 

H2N N N 

R 2 is selected from a group consisting of hydrogen, methyl, isopropyl, tert-butyl, 

benzyl, and OH 

Br 
N 

N /N ,'N N 

Ar is selected from the group consisting of phenyl, 

OH 

N N N ~N 

and 

4c



1N 'N CI N 

Ar 2 is selected from the group consisting of phenyl, , NN 

CF 3  CI OH 

Br N N4 - andAS 

[0007C] The present invention is also directed towards a method for treating a 

disease associated with infection of the liver with a virus, said method comprising 

administering to a subject an effective amount of at least one compound of the 

formula (I), 

Ar N Ar2 

RI S(I) R2 

or hydrates, solvates, pharmaceutically acceptable salts, prodrugs or complexes 

thereof, to treat the disease, wherein the at least one compound is optionally 

administered in a composition further comprising at least one excipient, wherein: 

R' is selected from the group consisting of hydrogen, C1-C9 linear alkyl, isopropyl, 

cyclohexyl, bromine, cyano, k \ OH, 0, oOH, 

0 0 

H, -H )IlNH2 

0 

HN NH 
HH H O HQ-jN 0 

S 0 , and, 

NH2 N N 

N IN H 0 -O-40-H 

H2N N N 

R2 is selected from the group consisting of hydrogen, methyl, isopropyl, tert-butyl, 

benzyl, and 

4d



Br 

N N N N 

Ar' is selected from the group consisting of phenyl, 

OH 

N N -NN 

and 

(N N CI N 

Ar 2 is selected from the group consisting of phenyl, , N N4 

Br N NCF 3  CI O H 

Br N N , ,Nn N 

[0008] The present invention further relates to compositions comprising: 

an effective amount of one or more compounds according to the present invention and an 

excipient.  

[0009] The present invention also relates to a method for treating or preventing 

diseases that involve unregulated cell growth, including, for example, primary liver 

cancer,hepatocellular carcinoma, hepatoblastoma, cholangiocarcinoma breast cancer, ovarian 

cancer, lung cancer, leukemia, and metastatic disease, said method comprising administering 

to a subject an effective amount of a compound or composition according to the present 

invention.  

[0010] The present invention yet further relates to a method for treating or 

preventing diseases that involve unregulated cell growth, including, for example, primary 

liver cancer,hepatocellular carcinoma, hepatoblastoma, and cholangiocarcinoma, breast 

cancer, ovarian cancer, lung cancer, leukemia, and metastatic disease, wherein said method 

comprises administering to a subject a composition comprising an effective amount of one or 

more compounds according to the present invention and an excipient.  

[0011] The present invention also relates to a method for treating or preventing 

disease or conditions associated with primary liver cancer,hepatocellular carcinoma, 

hepatoblastoma, and cholangiocarcinoma, breast cancer, ovarian cancer, lung cancer, 

leukemia, and metastatic disease, and diseases that involve unregulated cell growth. Said 

methods comprise administering to a subject an effective amount of a compound or 

composition according to the present invention.  

[0012] The present invention yet further relates to a method for treating or 

preventing disease or conditions associated with primary liver cancer,hepatocellular 

carcinoma, hepatoblastoma, and cholangiocarcinoma, breast cancer, ovarian cancer, lung 

4e



cancer, leukemia, and metastatic disease, and diseases that involve unregulated cell 

growth, wherein said method comprises administering to a subject a composition comprising 

an effective amount of one or more compounds according to the present invention and an 

excipient.  

[0013] The present invention also relates to a method for treating or preventing 

disease or conditions associated with unregulated cell growth. Said methods comprise 

administering to a subject an effective amount of a compound or composition according to the 

present invention.  

[Text continued on page 5] 
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too141 The present invention yek tiher reates to a method far eataig or privenang disease 

e. condition associated with umEgahted cell gpnwth whaein said ed n ezmpises athin.Aaing 

to a suject a composition composing an etlectave amMnt & one r ae compound acrding to 

the present invenion and an emrpigent 

[oorh1I The present inention also aehs to a metod for treadtg or preventing diseases that 

inokhe wfectoanwath a hepatat vius indaan g. far ennle hepatns A vias hepatis B irUMS 

hepatids Cmr, hepatitis D nnus and hepatitis E xiz as well as &er val species&a ife d the 

liver. said method econnsing adnimstering to a subject an eftecIVE aMunn t of a compouad or 

composiion according to the present imntan.  

0016 The pesemt invenon ytet father rates to a metod for eating or Prevning.  

diseases tha imahe infection with a hepatitis vins induding for eanipihepai A vims, 

hepatitis B vUn, hepati C vinn hepatiis D Vas and hepatits E rm, as weR as oh&er viral 

speciestat kinfect ES heim, ein said method, canpases adntang to a subject a eomposi&On 

Mragising an ehetie amont of one -r Mme com -ounds atcrdn to the preset insentin and an 

excipient 

f N-17] The present imentin als melates to a method for treating or parenting disease or 

conditins associated with bepatis A sMsr hepatiis B vinus, hepafitis C vuin, hepatitis D nun and 

hepatits Emn . ad diseases hat invhe infecton with a hepatitis vius as wel a% other vial species 

at infect the liver. Said methods comprse adnasteving to a subject an effect amount of a 

coMp d or oniposti on according to the present nMIenton.  

tOO18] The present invenuion yet finther rehtes to a method for treating or pventing disease 

or condtions associated with hepatii A vins hepants B nim. hepatis C vin, hepatins D viru 

and Hepatis E Mi ad diseases that involve infection with a hepatits virs as well as other viral 

species that infect the vErN when said Method comprises adninsteong to a subject a composition 

comgising M effeetve amon of one or mne cOmpMnds according to the present invention ad an 

excipent.  

(O19$' The present ivenn also relates to a method for bling or pmentng disease or 

conditions associated with infection with a hepatits an as well s other viral species that infect the 

Iver. Said methods compaise adinnstenng to a subject a effective amnni of a compound or 

ccmnpsiron acmcning to the pmsent inMnn 

5
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f* The pesent invention vet finer ireates to a method fe' betag r peaendog disease 

or conditions associated uwith infection wit a hepants onis as wel as oter viral species tat infect 

the live. whemin said metod compises adiieng to a suiveet a compoinpm coaping an 

effetive amant Ofoe eor memnpsounds acr ding to the present imn-na-on and an exspient.  

021] The present imeanain fAneher rte in a promos for pparing the emnpands of the 

pesen inentiia 

[021] These and othes bnes, featmes, and advtages wil beeme apparent to those of 

ordynia- sk in the art flom a rea&ng of the flrmeing detailed deseipiand the appended ebim 

Al peUrentages, rMos and prtpoxr heein are by weight unless odewise specfied. AER 

teweres are in depes Celsius (C C) unalss ohemwise specified All doment cited a in 

relevant patina paated herein by reference: the citaeon of any doeummt is net to be cmnstrnd as 

an admissonthat iis ite art with respect to the peAsent inen 

DETAI)DDESCRPTION OFTIELNmNrON 

104231 The s dtnted rnnthamles of the present innia n rme capable of 6reahin and 

penvmnag diseases aswciated wit unregLated cel gow for esmadle pnimay liver cancer 

hepatocehdar carcinon bepatchtoma, and chohngocinona breast cancer annM cancer; 

hwg cancer, leukeam and mtastaic disease. The subshuted anmothiamles of the present 

invention ae alo capae of treatng and preventing diseases associted with infeon with a hepatitis 

virs, for ample hepatitis A virus, hepatitis B vruM, hepatitis C virmu, hepatitis D vis, and 

hepatnis E vns, as wel as other Iustes tat infect te live t has been discoweed eat compounds 

of the disclosure cause cel cde arrest and popis in hepaoceiluhr carein (HCC)denved 

els as weP as hepatobblstonn. breast cancer cellh and Ovarian carcinoma cell. In additon, it has 

been deat ed that the effect n semitire es fi example HCC-derived cells as well as 

hepatoblastoma. breast cancer cells. and arian carcMinUMa ces, is non-reverxsible, and that the 

compounds of the disdosne act th ghou inMhbitin of mitie ant-apoptute sigahng by the 

regulayn ses AKT, mTORCI and niTORC2 Fiher, the subsituted arninothfazoles of the 

disclosure destroy cells that mpprt nfection with a hepatits vins, for example hepatitis A Iuns, 

hepattis B Trus, hapattis C vims, hepaiis D vi&s ad Hepatits E rn , such as (cell type to 

spport Hepaans inedion), and can serme as antiral agent &r the teatmen and poefticr of 

diseases associated with ineion with a hepatits ius for example hepatitis A vims, hepatitis B 

6
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imst hepatitis C vimna. hepatitis D vin. ad Hepatitis E ns, as wee as other diral species that 

infect he ih 

[00241 Without wi-Aing to be limited by theory it is believed that the substitnted 

amimnhazdles of the disclosque can anelforat abate. thenvise cause to be ceOtroied 

diseases associated unregu ated cell grewmh, In addihna and also without wishmg to be 

limited by theory, it is believed that the substidted aminthiazdes of the disdasure can 

ameoamt abate, otherwise cause to be contolei diseases associated wit miecn iof the 

leer with a irua 

002 Thrwougkot the deseptionwhe cmipasins ae desenibed as having including. or 

vompnspng species components or wne presses aRE desmied as having, ending or 

comprising specific process steps it is contemhplated that composition of the pnsenrt teacmhiss also 

consist essential of, or cosist of, he reited cmpanents, ad that the pncesses of de present 

tea&mngs toe commit essentialy of, Orconsist of tentedprsang stepr 

[61 In the appcaion tere an element \r cmponeda is said to be included i andu'r 

seleted fim a List of recited elements or cmponents. it t'ht l he undastood that the de-nen or 

component an he any one of the cited demen or campamms and can be selected from a group 

consisting af two or more of the relied deients or emnpaments.  

[0017 The use f the singular hemin inrhides the phinal (and Vice vss) unless specifically 

stated oeniem I. addition, where the use of the term "abou#" is befre a quantative Ine, the 

present teachings also inchlde te specific quaanifative vane itself, unless specifically stated 

otherwise.  

002) It should be-nderstoodtat the Orim of steps or 02fei for perfonmng certain acoens 

is mmaeial so long as eth present teachings remam operate. Mogeover, twor mae steps or 

actions em he conducted sinilteously 

1009] As used hein, the tem'hdogen-shal meanchlmie, brine, ine andiodine.  

MOYI As used herein, unless otherwise noted. "al" andi- "ahphatiC" wdaner used aoe 

or as put of a substiuent group iefers to straight and branched carbon chains hang I to 2: carbon 

atos or my manber within this rage, for example 1 to 6 caiben atoms or I to 4 carbn atoms

Desigated numbers of carbon atms (e.g. C) shaE refer midependently to the number of carton 

atoms in an al maiety or to the al portion of a larger alky-contamm substtent on-amiting 

7
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examples of al'l gonps idude methL etyl. n-pupA io-ppt -butyt s-batyL io-lt{ 

4tmvil.ad athe i A rnups canhe Optxnmly nb statedd Nonimifing exanpas of 

suknted al goups inclhde rrinedyt ddommty, tnfnuornethyt anutaethyl, 

doketyL 2-drayi 12-th retyL 3-catboxyropyL and ae hie n hshdtken gpxS 

wrt iniiple aI grops sch asiC akM he ayi groups may be the same or hnleent 

W1311 As msed here te itn 'alkey and ayo ups whter used alone or as 

pat of a ubstituent goup, are to strght and brached carbm. .6raims having 2 ar more carbn 

atoms preferably 2 to 20, whamn an. akenyl dhain has at least one double band n de chain ad an 

akynl chain has at least one tple badin the chan- Alkey and alk gn s canbe optinally 

substituted Nouhninaiz emmies of aSnl gnps - ngdro e&enyt3-pwpany3 L-ropenyi (s 2h 

methylethenyl pmpayl (ao 2mryleer-2- yl bLm4-y and the hik NnmItinge 

esainles of bstmded alesi powps indude 2-d±ImveeiMmy (abo 2-Chloroxanyfll 4-h mybuten

P-m 7-hydmyv-medytee-4-en-2-yL, 7-hydroy-7-mnethiylvt-35-en-2 and the hie 

Nmiting examphs of alkym goups Idude ethynyl pop-2-yn (abo pmpar&) ppn--y.  

and 2-meyi-hex-4-vn-i-x{ Nnatna examples of sutitnted atnyl gups indade 5

hydty-5-mdr~he4-3-yyL 64rdox-6-ehylhept-3-ynr-2-yi, Setey--atyhept-3-vyyl. and 

the like, 

tE$32 As used heein. Ndlaky1wheter ued alone cr as pat of another op, ers to 

a non-anatic embon-emine nng inclding cyized aky& alend and a-zeyi ap eg.  

hang from 3 to 14 ring carbon stens, prdhrably frm 3 to 7or 3 to 6 nug carbon afous, or even 3 

to 4 ng caron atms, and opinally contnng one or nue (e4 1.2, o 3) double or nple bond.  

Cydoakygonps can be mnonocie (tg. cdcbherl) or lycdie (e4&, containi fimsed Mbcnd 

andkr span nug systems> wherenm the carbon atoms are located inside or outside of the ring system 

Any suitable nug position of the cvcldalkyi gpop an be covalently hmked to the defied cheamcal 

stmctue. Cydoaii ngs can be optionally mbstaiuted. NPin euge les of ccalkyi oups 

indude: eydopropyl. 2-meli-copropy, cyclopsmpanyL cldbuht, 23-dahydxsryydoaM.y 

geiobunyL cydlopentye odopentnyL cywlopentadainyeL ckoheyL. Cydoherenmyl cydoheptyt 

cwdoamyk deoahnyL 2T5-dimevdloemydpty, 3,5-dtchorocyclhber, 4-dnrveyloharyl 

3,3,5-tnmetydchex-1y octahydropentalenry octahydmr-1H-indenyt 3a;4,5627a-hexahydm

3H-inden4-yL decahoazadenyl; bicyde62.Q]decanyL decahvdcnaphdenyl and dcdecahdo

1H-flwen-yt The term'doakyl' also inddes eaboydice nngs which are bcvi hydrocarbon 
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nngs no-miting eamples of which mcweh . hierd-f2 1]hesanyt icycki2llheptanyi.  

bicvyd63. Iheptawyl 13 - yd[21}h L eptan-2,-y bicylo 22joctnyL and 

hicydkJ .33]nndecanvt 

[QO33] toay' " iW' n to WAde bat benched and raight-ain saanted 

ipihii hydocarban gnps havng the spaified nmntner of caihan atora. subsfitnued wi i or 

mme halogen Hinalkyl pups mcd& pehdalkyl gron whemin all hyfdgenm of an aZgy 

wphave been wpi change (e.g -CT7 -Q CF Hoa kvi ps can opW nAy be 

subsfatated with me or me subttitnenM i. addinio to halogen &hmanapes of hdakyl gnups 

inchide. but are not imted t. Chinsety diddanthvL Sinnmetti tuehlromn

pentatioarethyt and pestadloretyl poups 

[o0m The tam lk efersto he roup-O-akyL wherein he akyiv graup iS as defined 

above. Al my gronp opionaRy may be sahsttitei The tenmC G u-Ce n'rhe alkry retm to a nng 

containing 3 to 6 carbon atoms and at least one a tom g t ydrofras tetrahdt-2H

pvan. C~ h ayi y poups optnalny may be san :Lte& 

*031I The te= 'mark whemin used alme or ar par of anoter yoap is defmed hemin as a 

an unsaturated arafic niooyche Ing of 6 carbon memahes or to an nnsaimated, aromaini 

polycychc rng of from 10 to 14 "ubon meters. Aryl rg can be., for eample, phnyl or naphthy 

nng each optionally nbsttnted with oe a more nmmaties capable of rpLacing om ar mat e a 

atom. Non-nitmg emamples of aryl grps include:: phnyt naphdyien-l-y aphthylER-2-yL 4

fismphenyl 2-hydAroxpheyL 3-methylphnyt 2-amnao-4-flaophenvl 24-4 

diethybainio~henyL 2-cyanopheyl. 2,6-dr-erbxty1phenyL 3-inethorheny. S

hydm phhyn-2-yl 4,5-d thorynapthylen-I-yL and 6-eym-nphthyln- -yL Aayl prups 

ako mac& for enmple, phEnyl or naphhyi ngs funed with one r more sanataed or paxall 

saturated carbon nags (e.g, biic{42.tlo ta-15-imyl. idanyl) which canbe substated at ome 

or moe carbon atoms of the aromate andlor saturated or partiahy satum-ated rings.  

t03461 The ten "rlaky'" or tarakyl" efers to the group -alkyLaryt wher te allyad 

arl gaps are as defined harem. Aralkyl goups of he prest invenin are tionaIy subsdttted.  

EannPies of arialyl groups indde, fr example, benay! I-phenylethyvl 2-phenylethylt 3

phenyipropy. 2-phnylpropyl, fhseyhnethy and aelie.  

S
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IM)3 The temas 2etandcicJr "heterocye'e andm "hetemiyt 1hethie med 

alone or as pmit of another gnsnp are de: eiEmhemin as one or mme ring having fiom 3 to 20 atemn 

h inalast one atom in at leas one rng isa hetematom seked fromnntadgen (NIt ayf= (0) 

m - or (S), and wkwein fther the rng tat inhde the hetaoatminSa - amatie In 

heeyeae pmups that indnde 2 or more fned rin, he non-hetmeratomn bewinrg nag may be ayl 

(e inddoi.t et hquianolay chonany9\ Emwphy heterocyde gip M ha e from 3 to 14 

n|g atms of which fnom . to 5 are be em indepotdendyh- selected fmn miogen (N),oygen 

(0) or sUIMr (S). One or mre N or S atoms in a hetexmtle wop can be oxidizd Hetereyde 

M.nps cbn bepionally sswasti.e 

U81 Non4h5ming enamples of hetecydi u*nt hadig a smg ng IncUde dinyt 

nadiny% anzyt aaetidiny rwazolidinyl indalidinyl onzhdinir4 iamm 'imyl isoeazolyL 

hi dint Asothanhl isothazulinyln oddioy xadidiennyL hy&annimyt 

tetahydoftnnyt pynradit, monrphotuyt pipmnyt piperidimyl dihydropyanyl 

cahi apyLm3L pipndi-2-nvl (iderohetai 245-tetrah&y-1Hzmepint 2,3-dihtydr-H

indole, and 133A4erahyd-qninahne Non-hai g enmnIes of hercdic units having 2 w 

nIM nngs include: hexahydm -Hi-pynohinyL 3A4&67a-heahydmlH-enzo[diadaoyI 

3ag4,477a-henhyh-1H-indodyL 123.44ehydngannlinyL chramanyL nochoimanyt 

ainyi isnindelnt and dcahydr- -cydoabjpyrryt 

P3039 The tem "etenay1 whether used aloe a as pRt of anther grup, a deined 

herein as one or mo ngs having faun 5 to 20 atoms wherein at east one atomin at least ore ring is 

a hetanatoan chosen fnmifigen (NV sygen (O) or sulfra (S), and whemein farther at least one of 

the nags that includes a hetematom is aromatic In hetermayrv anups that incude 2 or moe fised 

nags., the wn-hetemram hearing rng may be a cmiboycyle (eg 67-fihy&o-5H

cydenpen ni&ne) or aryl (e g, bezokanyL henhiophent maday). Esephry heteroyl 

groups hawe imm 5 to 14 ring atens and contain from I to 5 ng hernatoes independendy selected 

flmnkoen (N), orgen.(). sulfur ( ) One a more N or S atnsr in a heteromaryl oup cam be 

oadaze& Hietecaryl gmap. can be suBstitnte& N m-hning exnnes of hteroaryl nags 

containing a single 2ng inelAae: 1,224-MsrazyL [I,2]na L l yt ha y 

hiazdayl. LrmndyL oxazdyl funnythihneyL p3'nidiayL 2-phenylpwrmndinyt pridinyt 

3-mylpyidimyL and 4-diednyimanopwidm4y Non-bimning anmples of etm -aryl rings 

conaiing 2 or nan f-med rings imade: benofuanytl benzothiophean bemannaily,
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benaihaohyt benztiawlyt cinnohayt n4aphynpdny phezntiinyL, ?H-pmnyt 9H-pnnyl. 6 

a-9H-punnyL SH-pvnto[3; d ainyk 7If;n-nmaj23-d eynndany1 vrndl3 

djppnnnm4ny 2-phenylbeuardidiadyL IW-adA 4 5474eihydro4W-mndnyL gqtnmn 

5- dMatyqninnlt qnmhnyL enindhyv S-hVryramn yL and isoqnmainyL 

[060 One nomn-Mining examp of a hAnaryl gop as &esnd abos i Ci-C, 

hetemaryL which has I to 5 eabon ar atoms and at leadt ne addiinal nag atom that is a 

heteontam (prfraby I to 4 addfiona rag atams at me hetenains)mdependendy selected foama 

iropmt N, Oxygen (0), or s'ur:(S. Examples of C ,-C,- batmmarl inLz -udet aM not limited to.  

nanyt tnaoI2-Obstl-yti nniazn-Iid- ll-amuar-st LN naz14yL nesan-5 

y. taan-2-yL ftura3-yi thiophmn-2-y ft d phen4t prndi-2-vt pynnm4-I ypinm-$nn 

y. pynin-2. pidi-3-y and pyidin4-{y 

90411 Umless othemise mted, when two satmes me taken engethr to fan a lng 

hatmig a speciied munber of nag aoms (., R$ and 2 take tgder With the mibngea (lN) to 

which yev are attached to fom a ang having hum 3 to 7:rng mei> the ng Ecan have carton 

atens and optiomRy one or umre (e I to 3) additional hetenatms independently selected Lnm 

nitngen (N Svgen (> or sillr (Sj, The nng en be annied r partialy saturated and can be 

optionally ubsututed 

t00421 For the purpsroed of the present inent mied nag units as well as s~yn49 : nags.  

bicyek ngrS and the like, which compme a sige hetaeatam will be considered to belong to the 

cyche aly cnerspospbh to the heteoatmn cOntaMng nag. For example 12,34

tetrahyvdoqninolne haimng the founa: 

is ix the purposes of the present imventio, conidered a heteaneydic unit. 67-Dihydr-5H

ciapenkapnmdine haing the nanuda: 

ui for the purposes of the psei innOn, consideed a hetertaryl mit When a .ed Ing Uit 

contaim, hetemaams in bath a satnated and an aryl nag, the myil :nag wil peuoninate and 

11
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detemmne te type of Category to whih e g is assigneL Fr aanxde, i234ethyd 

[1 3jnaphthy'dine brine thefnua 
H 

is.r the ptnposes of the presEd ianaentsi, considered aheteraryl Unit 

feQM3J Whenever a term a either of their prEfix roots appear in a name of a slaktauent the 

name is to be infterprted as ind&ng thselinatatins padded be i For aneil wenerthe 

term "alerC ar s'yV or either of their prefix root appear in a ame of a substitnent (ganarkyt 

alekslmino) the mae is to be intapeted as inch&ng those hmtatons given above for 'alkiy and 

N0o44 The term hktedis used tluqghout the specifratina The terrm "substtited is 

dfned heiren as a moiety. whether aeyeh or cycli which has one or more hytogen atoms 

replaed by a substinent or seeral(e. I to 1(i) snhsktuenti as defined h nemn below. The 

snbstients ae capable of replaceig one or two kwh ogen atens of a single mnety at a tie In 

addidbn, these substitnents can repaee two hydrogen atoms a two adjacent carbins to form said 

snbs6tuent new moiety or unit For example, a sbstated umt dit luires a smgle hydirogem atom 

repaement inuades haloge hyder4t and the like. A two hydrogm atem replacement inchdes 

caabanyL omsin and the ikae A two ydmgen atom, replacement fin adjacent cmbn atoms 

imchdes Eoxv. and de ke. The term "bmstituted" is used throughout the gent specdicidton to 

indicate that a moiety can haw one or more of the i agen atoms zepbced by a substtuant When a 

nmiety is desenhed as "sahdized" any n=mnnr of the hydogen atomm may be rephaed For 

ean i dtoromnethyi is a substituted C, akyl; trfiuommethA is a subsfitted C alyl; 4

hydoxypheni is a substtnted aroatc fm: a snIztuted C 

al;t 3-guanidimpmpyiis a substituted Cn ay; and 2-carboggndind is a snbstnted heteraryL 

(IO4g] The vmiable goMips defined herein, eg. akTh aimr, alkynyt cycloalkl, alkomay 

arylaw ary, hetercyce and heteromyl grnps ed here, whether used alone or as part of 

another grup, canbe optionay sbsdtuted. tiony sbsdnuited g"lps wil be so indicate& 

[%f46J The fkowImZ are mon-bnnng examples of suinstuent which cm substitute for 

hydogen atms en a moiety: halogen{chknne (C). brumine(Bi rluone (T) and iodine()l -CN,

NLo .xo (=0) -OR% -SR, -N(R\ -tN t()R -SO S -SOOR> -SEN -C(OtI 
12
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C(Q)ORU -C(O)N(R), C a nvL C haalkyl C4 alko' C24 alWev CL alkynvL C

eyeloalkyI. myL hetercyra or heteroam'yl = in each of the ayt haksalkvl alenyL alkuy 

asy.~ cydnalk L aiyl. hetexyek a hetenyl groups is optsnaly wbsatued with 1-10 (eg 

1-6 or 14) gouops selected maependenlr from haoen -CR -NOb xo, ad Rt wten R at 

each occurenc-m' is hy&ogen, -oR* -5R' -C(OIR* -C(O OR -C()N(R*) 

SOr. -S(QO)R -N(R), -NRt'(O)Rt C alkyt Cs haloalkyL C>. alkeny Ca! alkynyL 

cdkalkvl (e g, CQ cyeoalkyl. anyL he te lende o hetmenrvL or two R' uits taken *'eth 

-de atouxs) to wheh they are hond thm an optcnaly mstted carhcclc or ketertc whein 

sad cmboewee or hterocvele has 3 to 7 rig atonw: herein Rt at each ocnene, ndependAi 

hydrogere Ca alkyL C>. balalkyt C>. alkent Cs. aikyravt cydoalkyi (tg. C cdoaikvd), ay 

heteorocyck or heteroay or two nt us take together wi the aton*)4 to which they are bond 

form an optomally substitute cantocyce or beterocycle wheein said cabocyde or hatereyde 

pmfehably has 3 to T ng abou=.  

[047] in sm embodmens. the mubstines are seketed fin 

i) -OR> for exampIe -OH- -OCH, -OCAC -OChCHgClt; 

ii) -C(Q)R ; for eampl -COCW -COCHCW, -COCICltEl; 

ii) -4C(OR; for eanple, -COCH -COCHHi, -COCHCHCH; 

iv) O()N(K; for exaniple. -CONtH -CNHCJL -CONCH>; 

v) -N;R f example, -N,-NHCL -N(CH,-NH(CH2Ci; 

vi) halogen: -F,-C, -Br, and -4; 

vii) _CH Nwheren X i halIgen,inis fon to 2, e--g =3; for seamip, -C .F 

CHwF,-C* -CCI or -Cr; 

via) -S-R for exmle 50S1;-S0C%;-S&:QB% 

im) C-Ck limear. brched. or cydic alkyl; 

X.) Cyano 

xa) Nitir; 

ni) NR 5)C(O)E; 

ii) Cko (=0); 

xiv) Hetercyde; and 

xv) HemmaryL 

13
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wherein each Ri Is independently hydrogen. tonaly umbstiated CC liear or branched a3& 

(a g ophtia~ty substinted C-C 4 near a branched aiyi) or optioally suesrtted Cr-Q cydecakyl 

(eg aptinay substituted Cs-Cs cydalkt or Mn0 u uts Cm be taken tgeher to Lon angN 

camipising 3-7 tg atoms. In cein ain aspects each - is independany hydropn C Enear or 

braced y optiomnly suhtfintedith halogenr r -C cydakyl ci C-Ceydalkyi 

80481 At rions places in the present pcfication, subswimens of comam a ae lesed 

in groups or In range& s t is specifezLYn that d e descnpton ndade each and nay 

indi-ndual subeombionien of the n bahm f such gamps and nages. For example. the: tfCf 

s specrica~y intended to individUy disdoe C"- s C Cx.t C4 C CC-C>. C 

C CrC> CrC CrC. (C CrCra Cr. CrCe C C. C C and C aflrl.  

[491 For the pmpoa s of the presem invention the terms "eon d" "amnaog," and 

"cmposniin of nmatte stand equally weEl for the substAbited aminahianks described heren 

indlading d enatiomEr e teitomum dkrner.e - Di m sas, ad the l e and h tean 

Xnnapo a amlag7 and teanposonsef anint'rreused sridnealy fingaa the present 

speaficon 

[0054] CompannS described herein can contain a asymmeti atom (also refined as a 

chiral center) and some of the ccmpoun& can contam one or mmr aanetnc atoms or center 

which cm thus g lise to optal isomers (se me) and diassemeamms The present tewcmns 

ad campaun discosed herein include such intims and diastemamers, as well as the raceme 

ad aroshed entiomencaly pure K and S stemrisomer, as well as o&er nixtmns of te K ad S 

stereoaismes and phanesncaby aceptabl al tereof Opdcal mors Can be obtained in pae 

form by standard prncedues known to those skilled an the at iwhih include, ht are not hmited to, 

diasteeamen salt fto=n knetic resom tn. and asyaaatnc symthesn. The present teachings 

also encompass O's and brans isomers of compa nds contnng alkenyl meieties (e.gu, aenes and 

nae4 It is also understood that the present teachmngs encompass aUN possible agirsones and 

mishnies tereaf, which can be obtained in pre fanm by standard separatin procedures kown to 

those skfiled in the art; ad include ha ame not limited to column chrnagraphy, dun-layer 

chromatography. adhLgh-per mance liqmd chnnaography.  

[0051] Phanaceutcauy acceptable saIs of compounds of the present teachings which can 

hame an acidic moiety, can be famed using orgamc and inorganic bases. Both mono and polyanionic 

14
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sas ame crntemplaed, dependig on the manber of acidi hydrgem anibale for depittnaisa 

Suitable sais fanned with bases indisde metal sas, suchas alkali metal or alkali eatimetalts, 

for example sodim passinio maosr: Salts; annia ats and orrnn ane salt sceh as 

those foned witi mcephomel &iomphone. pipenine, py hdime, a mno, di- or ti-tower 

alkylannee g ediyi-et-but- diethl- rnoprpyl- tnedn& tnbatyl- o dinieylpropyhmnine 

or a mwa- di- bihy&n-y lower alkAamine (a g. mano- di- or tiiehamoaino Spedc non

imiang examples of miwgnie bases include NaHCflN ThCQ KHCO;, K CO CsCO. LOG 

NaOK KOH. NaHPC0. NiiHlPO7 and NasPt. Iterml salts aLo e be formed. Simiay, whn a 

compound disdased here cumana a basic moiety. sals can be fmed using manic and'n g 

acds For wainple salts can be fned from the flowing acids: acetic. opropianic. hec 

beanznesdfnc, benomc. caMcEsahoitbnie eCin., tatanc sicoec dickaceude eeekklmc 

fonnc, femnna ghic g nutanc ippnse hy&phnnc hydrochlnic isethiome, ltc maleie 

make, at~rncmiandelic, iehMneslfaie. miic napihaiensmmtnic, nic- oa pannic 

patothenic, phosphier, phidialc pnplnec Sciane silin c trtanie. §hnlenessi emc, and 

CaMnphrdfinnic as well as other knMn phanatadle acceptable acids 

10521 When anyariable Ocens moe than one tune Min any carnt IeIor in My fonnun ita 

defiitioe in each ccumne is independent of its defition at every otmr ocemrence (e. g in 

No4. each R may be the same or different than the other). Cominafion of subsfitants andlor 

tables are permnsible only if -mch combinations etsu in stable cnmnpads.  

[00531 The tens 'eaf and eatnegw and "teatmA as used herein efr to partially or 

completely alleviatng; inhbilng; amiliorating andor relieving a cndicora wich a patient is 

sspected to suffer.  

N00S41 As used hemm, "'herapeuically effect and "effectimve dose'refer to a substnee or 

an amount that elicits a desirable 'bi al acvity or effect.  

[0055] Exrcept when nted, the tens "ubjec" or "pahenf' are umed intbangeably and 

refer to maumnua such as human patients and non-mnan pi=tess, as wen as erpenmental annual 

such as rabbits, rats, ad nMice and other anmls. Acm hugly, the tenn 'sbjed" or 'patient as 

used heam meam my nammaan patient a subjed to which the componi of the invention can be 

adminimed in a exemplary embedment of the present inmiom, to identify subject patients for 

trean=a acceding to the methods of the invention, accepted scremeng methods are employed to 

15
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deternne rA facts associated with a targeted is spected disase or condtim or to deme the 

status Mfan e -sgaa disease -r condition in a subject Thiese semm g miethL tinClIe& for example, 

wren cen k s to determine isk factors that maR be asnmciated wit the targeted or suspected 

disase or condition These and oher rmnne methods allow the dinician to ,elect patenis indeed d 

heapy ning the methods andCopnds3m of the prest entimmiom 

The substited amintfhiazolme 

[0059] The compannds d.hefutsetm inventon ame substiuted minathiazoles,. andadhde 

al emaniomeri and diasnemaenc f£ans and phamacetiheaAy accepted ahs thereof hiwige the 

Ar1 N A 

R 

nhuding hydrates, soiaes. p cehme ancdly acceptable sahs, procngs and compaese theeE 

wherein.  

k is selected on a group retaining of hydrogen, Cl-C) linear aky isopropyL cywiohexyt 

.0 0 0 .0 0 

bromirk \yaN 4  H 4  OH 

:0 o 

IJNHand 

R is selected fiom a group consisag of hydrogen metiyL ieopyL ten-butyL beny and 

16
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Br 

is tz ~wUnei frn pay rm of phmw. t b 
CH 6 

N'~ 

NN 

Ale 'i sea--,kd rimm gmy cmmLAng ,.i- ram* , 

en- a cm: 

N L N 

N N

H H H ~H 

& 4 

SadH ae exrd&d E=m the mon 

cromof fornhma (

{tK58) The present imxentn is sh dueted townd noel mehodk of use of campands of 

the sbnetime 

ANNA 

RR 

fvYsJ in nona emBodirnEa, R" 0- 1 

17
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hi some embodiment R iS CC, liner alkyl 

Em 11mm smaodiment, R n' mEthiyl 

I61j h som embodment is etlvi 

OW3n ma elwm mnnCR is etyL 

p9431lu some: embodizent "s enL 
I00641 IE men embodiments, V is manyL 

[( 1 In some, ebiment R isisuprpy 

10066 i son embodiment, K s 

f0067] Li some embodints K s -u nne 

[00683]: lsme embka'immt R" is 0H 

[007416 Imm embodiment, R isa 

10076]: in embodimmkt R' is 

N 

[ 071 i some embodinant R is H 

G 

[0074] In some enmbdiments, R is 

19476] i som embodinmts R i \KH.  

C 

f0771] L sme embodimnWa K is 

0 

19077] In sme embodiment R is 

18
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4ct 

[90831EL mm embodiment R is impgpy 

M031 In me embodiment RU' i teraaty 

[ON5)Sonlam embsoimh, R," IS benzyvL 

In063 some mbofimmh, AR n.pe,

M.-88 a:in sme e embormf n' A a 
Br 

N~ CN 

9In smm embodIa , A n 

N 

N*91 In wme embotmnt, -A as 

In om emodmens.Al s ~a19i
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OH 

Ia some enihcz 'ment n 

N 

[0941 Em mm emboimm ,.Aa is ey 

t-s95 I S-m emaodmemfs i N~N 

[009971 Inma embodmmzra A? is 

CN fE&9Jin msm embodiment, A u 

(lnl9] In nm embodinent Ar N 

is, N 2 

N
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908)In some embodiment2 Ar is 

(0A8 wme embodieens, AIS 

[ LQ i some embodim A? is 

h107In :ome emboadmm Ar 

fo108) EsNensdary emb-oamts adadUe cmpmutadikng ffi fmda ')mo a 

Meandellymee&am 4a ffifeaf 

Ar 

whetein indmi e ofRnfR . Ai md A ar md hatn belo in Tak L 

Table 1: Exemphry- embonn inf ofmd of the fwmnila (1): 

Entry R' R AYAr 

SkHnH 

2H H Phenyt Phenyl4 

3 H H Phan-.  

4 H H Phenyl 

21
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IlkI 5 H H 

6 H H 

7 H H A 
HH 

9 H H 

N 
10 H H 1 

r 

H N 

i2 H H K 

H H4 

NN 

12H H 13 H H 

2A 

NN
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16 H H 

N 

33 H H 

N:t 

19 H H.  ~ 4 

20 H H 

21 C H 

22 CHC:H I 

2CTH(Ciy H 

24 CHCC H 

NN 
25 Cwld H4 

sN.~ N 
26 Nnyl H I 

27 H QnN 

23
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2S H Lay 1 

NN 
H IN 

31 H 

N 

3 H 
Ns 

34 H 

C N 
IS H 

CC 

24



WO 2013/052613 PCT/US2012/058674 

N 
40 CoiH H t 

41 H 

42 0 k C 
:0 N 

43 H 

N 
H* 

HH: 

45 H* 

H CN 
46 I Iii H 

47 H Ii 

[01091 For the purposes of &mnstrating the MaRnw in viIch the: vonmpoum& of the present 

invent anmed and tefrid to hsei the componnd havingte ftmmi: 

has the chenera imeNeyraza-2-yl)-4ynin-2-thizd-2-mine 
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S01101 For &e purposes of d s -nting he Uanner in whichtfe campaunds of the pmsem 

inaaon am-rsmed and rferred to hen the co mM having te ftamnah 

S 

has tbe cheical nae (-yns2y)2(ymdn2yaa~ia5yjey 

buyrate 

101111 FOr the puposes of the present nvenfi. a coapound depicted by the raemic 

formdn wal stnd equally wel fir ether of the two enann na or mantiaes thereof or in the case 

Ahre a seed cheat Centers preeal diasrenane 

111"1 In al of the embodinents pmovided herein, examples of suitable optional sibstbatieums 

Me nt& intended to limit the scope of the d d im-nve a. The compound of the vmmtion may 

contain any of the subsntituentsi r C mbmantlof substehat proided herein.  

PROCESS 

10113 The present imneon fnader relates to a process for pepainng the compunds of the 

present imention. Compounds of the present teachings can be pepand in accordance with the 

procedures Oufined h e o om OMcEially nibble stariag mateiahL compnnds knownla the 

hterantre or readily prpaped intemediates, by eaplvying standard synthetic methods and proceed 

known to those skiaedin the art ofo aaic ChanLt-ry Standard synthetie methods an procedure for 

the peparaion oforganie molecules ant fmeonal group transfonalmaom and manipulations can be 

adily obaid from the elegant scienafre literate or n standard tedbooks in the fleld R will 

be appreciated that waere typical r prefmed process conditions (ie, action tepeatmes. mes, 

uMni ratios of rkecta . ts presml etc.) aem gin other process condins can aso be used 

unless otherwise stated. Optnn reaction endinos can vary with the paticula reactants or 

solve et bat sch cnditios can be detenamned by one skilled n the at by mfine optinniztoan 

paxoedur Those skilea in the art of organic synthesis will record that the nature and order of 

the synthede steps presented can be varied foxr the pupose of optiming the formatin of the 

epoands descnbed herin 
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1l141 The p cesses described hemin can be nmaneomd according to any saitab method 

min .the For example. pdnet frnnation can be monitored by -pean.opiemnan sn& as 

mlear m gne monan spectroscopv (er' or C infrmed specamcopy, pectrophotomer 

(e g. UV-isib4 mas ispechmery. or by chratogaphy such as hi-A pmesnre liqid 

h om rapy (THPLC. gas dnamatognphy (GC). gel-penmeaian ebmmatogaphy (GPC) or din 

Oar Ahomatography (TLQC 

[411Si Pepmadw of the campads can invlve ateaton ad deprotecton of rmei 

chmical groups The need fir pmntectnn and deprmteetn amd the seleein aof apjenprpate ptntecting 

gceps cac be WadIy detme ed by one skiedin the art The chsmafy of pmtecng gnmps can be 

fainL for senpe in Greene et al. eeeGrozq in Oric Sydmiz 24dEd. (Wily & Somn 

1991) the enti disclosure of whi.h i mecgprated by dienne heein fw all prpe 

{0l116J The rmacaos er the princesses described herein can be carried not in snisable sohnt 

which can be radiy selected by one sied in the at of oami synes. mitabl sohmts 

typical are substanhady nareactve wi& the meatants\ imtennedtes.. Mdcr points at the 

tamnpeatuns at which the meatizs ae camed ou, tenertmes hat ca range f fi he 

solvaet's freezg tarnarus to the sivem's boring nerrature, A givn reatn can be camed 

out in one shet or a mnstue of moe tan Cne sohvent Dependmg on the partculr reason step, 

mutable seh4ta for a paieslar reaction step an be selected 

[017] The Examples pmvided below prmde epsentative mehads fr preag 

eemplear ecnpmnds of the present inentiom. Th skled prtibtimer Uill know how to substite 

the appropnate agents stating mateals and prficatiom methods known to those skiled in the art, 

in oenkr to prepae the compomd of the present imenon 

f0i18] TH NMR specha wer recorded cn a 300 M'.'ffz NOVA VARLAN speenonter 

Chemcal shith values are given in ppm and ret&ed as the iniemal standard to ThIS 

(tetmneythkihan The peak patterns ae indicated as fnows: , singlet; d, dublet; t tiplet; q, 

quadrplew M, mmltplet ad di domblet of double. The ceapliag cnstants (J are reputed in Her 

(liz. Mass Specta were obtamed on a 1200 Aigent LC-MS spectmmter (ES-APt Positve) Silica 

ge colum chrawpsoaphyr was performd omer silica gel 100-200 mesh riing the schbit systems 

described herein hereim 

[0119] The examples povide methods for preparing representative compounds of fomala 

() The sled practitimer will know how to substitnte the appropnate agents starting iatenals 
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and paifcation methods knmow to ffiase sked in d art, in nde to prepame additicnam coOundsi 

ofte paitination 

E l nthensof of1bypmndn-2-yl)himtea: 

[A-121] To a:S-uspeiMu nf Pot==sium ocmate (3ig34 in& anlhy±ous hi 

aets(0 mQ) at 0 *C under the Magpm atmocspheiwa added &.Gpwse :1 soudie m' f 

Emeyetyms:amlchhaide (80 -0 9 nmm0 I anihyxam effyl aetate (30 mL) After 

addition, the. eticam ire stined atomtnpere fix, 24 iom. am itwasecmetrated 

ad pm'Red; ffinuAhsfiha gI hromgma han= 40,60) to a wd 

5 [0g j P f dt a genoH-noen- 9-f rmtm . eMte3ca. 3d4 e Zanol s o i 

[-11*22] A mackinn nd ea a(- nr9hea y cas aionie asym obndie (5 f0 
17.8yttlo and pydmid2-amine (.61 E 16.9 naanl) in toluene (Wn ml)acetate f3 4 Ae.  

17.5~~~~~~~~~~~~~~~~ nnm-n ntn2ann [1~ 6 no)i oin 8 t as refused for horn.  

Tham it wms ilteed and wmahad with tdhaene to gie 6.0 g of product 1-Fmoc-3-(pyinidin-2

ylthiourrea as hitte s hid, which was dimetly used inte next step without fithe punaan.  

[123] To a stAred suspension of i- c- y0-2-ylhiomea (6l0 g, 15.9 ol) in 

dichlorcenest (120 nmLl ms added piped&ne (24 nl)m. The reaction ntanme was sired at room 

tmenenhn fr 20 ho, and then fitered ad washed wid diehlomme. The erude product as 

sdunted in water (50 mL) fsr 10 nutes fitered, wased with waler and died under the nuamum to 

afforded 2.35 g of pure produt 1-(pynndin-2-yI!!hionr as white slid I NMR (300 NMiz 

DMSO,-0:- Z10-37 (s, WHN- 10.20 (s, II 9.13 (s U, NHL &E3 (4J=4. H 2H CX4 

7-14( J=53 - z,1H IICEJ 

[0124] Empe 2: Syn1sis of1{yne-2-y)Tioau.  

K ,N 
H 
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[012] 14pnyai-2ylfloaez wass $nthesized from p&nrnr-hin in i same 

manmte' as Examle I to provide the poat as a hiAt said H NMR (300 MHz DMS4d Z 

I\(lK NHE, 9 H4 (sN. H 1H, N tH) &S2 H, I CH). g23 (s, 21. CL)

[0126] Example 3 SAisis of p -d-y~thiemaE 

H 

[0127] 1 wand-4-y1Cioma ts sptheszed from pymdin4-vanine in the 

ame manner as Example I to pmvide e product as a w-Lhe NMR (300 VElzI DMS

dt 10.S 3(s IHNNIHL 1f.2E(s. iH; NH> 9 l29~ 1H1 NH)&SQ (d<)=6Hz 1H1 CH). R54 (d 
J= &0Hz I CHCH 7.4(.dd 5 L2 H C ii 

[0128] Enmpk4 Synhezt of l-{-ichnapynadn--vtcsa.  

[0129] 1-5 mpyanin-2-ylhiau wae s,:thesized from 5-chilora-pymidin-2 

ylamine e ame manner as Example . to p tvide the prodt as a whi so i H Mf 

(30 0 \MHz, DM 04): s 51018(s1 t NH), 9-90 (S, IH ,\-). 9 20 (s 11 NH), 22 (2 2H CHM 

[0130] Emapl 5: Sy'rits of l5-honpymnidin2 -y1faurea.  

[0131]145- pyrimpw din-2-ylthio== was synThesized front 5-bromo-pyrmidmi-2

yvmie in the same manner as Example I to provide he product as a white sohi NM 

(300) AD DMSO-dQ: 6 10 5 (. 1WH 9 R9 (s U! NH> 9.21(5 11 I, S37 (s. 2K CHi) 

[0132] Enmnple 6- Synden of 14-(ianfomamthypimid-2-y1iemhwme 

10133] 144tifomehyp wiidm-2-yLiwea s sw3thesized from 4

tffluoomethl-pymdi-2-yanne in the same manner as Example I to provide the 
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prodne A NMR(300 Ml, DMSOs): 9 5 (sHNH) 933 (s H NED &97 (d J= 1 H 

Ii, CH11). 761 (d, J4SHz IH= CTl) 

in 'f. t r ~w 

1 Emmpk 7: oyf 1 i-4-mk edny biea, 

[0135] Benns Akide (1 74 nL&Snnoil)was atk drojasse to a sohnao of 

innnm Tar'yaae (190 ' 2 nin} )in dry acetone (20 niL)at roon tengaratwe. It ms heated 

to refis for 15 nnntez. and then trated with 4-metylpyitdi-2amn (1X1 g 10 ins) 

R~e11using wasontned thr 30 nete Aihir eoolhg don h eaction admixe was pomied onto 

ice and stared The 30 xnntia The pacrpitate was colletedbyi fdi1n washed with ater andten 

hydemd 2N sodim hydronda (34) niL at SO "C fr 30 mans It was coied in roam 

temspenbrr and pond into ice-cid 6 IS Hl (20 niL) The pH was adjusted to 5~9 winh powder 

siidnnm crbomate. The enair&pdact was collected byv H1tno and washed withwater. it was frlliar 

shined i diechi seand faedto pre 340 nig of tompeand i4-ehypa di-2

yl)tbicsurea as whie smid. H NMR. (300 Ml.A DMSO4): & 1039 (& H, NL 1027 (s, 1HNH 

909ts IH.,NHl, 46(ti=Iiz H ltiHJ4 e 0(&J=5.iHz. IIH cPH 2 . 4 0 (i.3H Arca 

[0136] Ennrph 7: £3yntesis of I -6-mretylhenzo[aznl-2-y1)damhiea.  

N A> 

0131 Sntesas of 1-(6-methy be[dzau-2-yQaiuema was syntesized flar 6

methy-z1,etmz-2-famie in the mn m =n)er as Examde 7 to pride the pdu t 

white solid. H NMRl~ (304 MHfz. DMS-d4: & I7 (s, It NH). 906 (s 2H, NH:) 749 (s. 1H, 

Cr 7.56( 1= 7 Hz 1i CeHfl 7 204(,-73 Ht, iHi CH142h37({s,. 3Kt ACHZ , 

[0138] Examphe 8: Synhesia of d -(p nand&-2-y1)vi aw 

1g ay EIOAe. I* r 

Fnsc-Ci + KSCN 
kpffiN Ne 2c a 

tempelltm-smd 6 M11 C1 0 L.ThPHla-a-smdtZ-M-fi wdm
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[0139] To a suspension of potassnn thimymae (4.2S g. 44-0 mmo} in anhydrous eahyl 

acetate (EBOAc, 50 mQ AD C umder the angn a osphem was added dpIise a 'lIation of 

flmnit thylo y-abonyl chakisi (?tmoc- 1035 g, 40.0 aino in ahydns etyl acetate (50 

) Afte addition, he eadion maxtmre wmasTi at rm tsnpetraue fr 24 hmns The rearfom 

antue was dihaded with hemanmes (100 mQL} then filtered trough a silica gel pad and washed with a 

nitue of dihkenneae and hexanes (25:75,200 miL). The fitate was enacentated to give the 

cmde O-(C9i&hren-9-ylnehl) embonsotharcantidae as light-yellow at, which as disshed 

in toiene (100 ni). fouwed bsy addition of pynnndin2aaie(3.62 g, 3SA manl) It warae 

for 4 Lowns. fiktered ad asked aith lene (100 oiL)to afford I -floe-3-(pvrnidnr-24)tdonma 

wich was suspended in dichkroxnetkane (100 niL and treated with pipedine (24 niL After stirrd 

at 1wom temperatiu for 12 ho. the nuaime was fikeed and washed with dchoamnetame (100 

mI) &Mnir(10 The s-md was tied under the vanum. to af fded 445 g of pwe prodet I.

(pyrani--y)tiona as light-brown soli 

[0140] Emnnpe 8: Syaitesis of I-(pidin-2-4yw)papa -- one 

[01411 To a shared soluntm of 2-cyanspyidine (L04 g. 10 n1a4 in hyams dietyl ether 

(20 mL) at < -15 "C under argo atmosphere was added slowly isobunnagnesdum bamide (2M in 

dietyl dier, 6.0 mL, 12 mmol). After addition, the relation mitne was stared at this temperate 

for I hour, and then allowed to wam -up to room tmnperatmue orm 3 homs It was quenched with IN 

HCI (6m) A 0 "C and stied for another 15 unmtes. The pH was adjusted to S-9 wi& 2N NaGH 

The mixtme as tinted wit water (15 m) and extaeted mm& etyl acetate (30 :mL a 3). The 

enhined rganic layer was daed over Na:S, ennated ad panfid through silica gel com 

cammtography (ethyl aetenes = 4:96 tw 16:84) to affced 1.40 g prodct 1(yridan-2

y1'pwpan-1 -ne as colorless oil H NMER (300 ?kIf CDC, ). 5 868 (dt J42,03 Hz, IH, CHUA).  

SN4 (d& J=d1'Hz, i, CH 7.83(dtJ=7., L HzH, II ), 7.49-7.43(m, IH, CHL. 3.11(d, J 

=6.6Hz, 2H!, CWeco), 234-230 (an1HI, Gif, too (4d J=66 Ha. 61,C(CU)4 Ms: MWr= 16$ 

[§142]ramnple 9Syndaesis of I js-3<hylpydi-2-y1etanone.  
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0 
NA 

||3143] 1-(3,5-t 1pndm-2-y)etame wa smthesaized frm 35 -dinmefivl

pyndime 2mabonipj e and methtmagnesaun bromide in the samm manne as Exampe 8 i 

provide the product as aiccofle m. it hMR (300: iz CDCI J 533(4= =H9 t Hi, CHi 

7.37 (4, J15 H , i. CH 169( 3K L. 25 (, 3 CHM 2.36 ( 3t CHCQ}M: Mf 

=150.  

[0144] Erampe M Stthesis of 

|0145]14(6-med ryfndan-2y Rlame as nthesized from 6-Mehxyptdimed

carbomirik md methylmagnesian bromide in the same mamer as Exampk 8 to pmvide the 

p'Oducta asold. ,HNAlRa(300MH&I CDCI): 6 T7732 .62 (9 2CH 6.93(dd J=&L-9 Hz.  

1 4,00 (s, 3K. C QAr 2:69 (s, 3K CE CO).M'S:, MH*= 152.  

[0144] Exmple I: SyntheaL- of 1amimm-2-y nens 

[01471 14imhm-2-y athmone was spntlesized from Qnmoline-2-cbonitrile and 

melwhagnesium bminde in the same mamer as Example 8 to provide the poduct as a 

hile hd S H NMR (300 MHz, CD CT: & -274 J:= S4 H z IR CH.). K20 (d J 7 iz, 1H, 

CIIA~ 513 (4, J= 5 7 Hz 1K CHJ 757 (4 . =54 & 1H, Cli) 712-736 (n HiK Ott 7.6
7262(1, ) 2M (s,3 CWHC). MS: fl W= 172.  

[0148] Emmpe 12- Sydthese of 1-4ride-2-y.pm4-one.  

[0149] 14pdt-2-ypmm-1-oe was syAletized from pyndine-2-caboutile and 

etyimagnesimn bmmide in the same manner as Examp 8 toprai& the produt as aLight 
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sw e i H NMR (300 MHz. CDC4 D S.6 (dt T4 4 0= H.8 C0. 9§S (Hti 1= &0L2 

ShCH i3 (At.= 7 LS lL H Ci.749-744 (mA. IH, CH 325 (q,=15 H 2-H 

GCL h0O) i122(t =75 Hz, 3A clT)* Ms: lH= 136, 

[0150] Emampk 13: SnthaiS ofi-yd-2-yl)htan-1-one 

[ ytm-ee w smt&esized from Py 2-carbontile and 

propymagaeUm bromide in the saum -aner as Example R to proiide te pio&t as a 

enades oi. 'iH NmR m(300 1 CDC - 565( J(=-1, 0. 9H, 1 H C -4 S 4 (dt, J= :. ., 2 

Hz liti CHi, 7S3 (dt J=735 1.1 z, U{C44 7As-7A44(i1, IcLt 320 (J 75 Hz,. M, 

(XkCCo4t1-174 (t,211 CH9.~ 2 (t =75 Hz 3K CR4 MS: 1fr= 150.  

[OLS2]EBniphe 14: Sr tesisof 1-ndn-2-lheptan -n 

[0153] 1-4ynam-i-yi~heptan-1-on was sythaesized &rom pwdin-2-cnanirile and 

hexyl mnagnesim brmide in the same manner as Example R to provde the podid as a 

cohrletnnd.HNMR(300 MHz.CDCI453.6(deJ= 4 S.309Hz. li 8h04 (diJ=&1,03 

SliCR4 7,3 (At, 3=75, 1. l itC . 7As-7A4 (i 1t c . 3 21 ( =7 175 z2H, 

cmRcfl, 176-15 (n 2K C114 1A2-126 $ni 611. 3zxCHi4 0c9 (t 1= 72 Hz 3it (K) MIS: 

E=192.  

[0154] Eamphe 15: Sydthe of 2-cy81hew[l-1, #nid-2-y ethane.  

0155] 2-tydberWy yid-2-yhanen was synthesized from pyine-2

carb tie and cydboexyhnethl iagnesia bomide in the same maner as example to 

pride tNe product a a eorles oi H NMR (300 MHz; CDCI9: 584(t, 1= 3-,0. Hz 1 

(H IS0C3(d, =83 HzH, 7.C7, 7,, 3 (At 1= 7.5, 12 K. 1H9, C4( 4.748-7.43 (in lit m.GL.  

CH,,C),1.761.8 (i,2H-,Cl ', 142 1, u,.; 33 x-H j -9 7-2H, C- . -
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10 (&J=72 Ha, 2K CRCQO)2 04-2.C0 (in lH, CH, 178-1.02 (mn NH ,5 x CHWM)S: MHt == 

204 

[0156 Eaampe 1& Syntesis of 1 yidin-2-y ndecanl ne 

[0157] y-(pgiam2-y1)decanlone mas syntheed from pyndine2-carbitk and 

undecanri magneiume broinde in the &ame amner as esmple 8 to provide the product as a 

coldess at HMR(30 Ml~zCDTV} aS.8 (de J= 48. 09Hz, H11 CHt). A4d4= 8, 12 

Ha, I K CH-J, 7H 3 (i J= 7.5, LE I 1 C) -48-743 (in, 1H1 Cl,),3L21 J( = 7.5 1k 2H.  

CaCO) I 75-168 (. 12W35 C 4 335-123 (n 14 7 a Clii) e 0 Mt J 69 Hz 3I CH4 Ms 

if= 24& 

[01 58 Etnple IT Symthess of ethyl 34(6-methypydin-2-yd)-3-amp-p aate 

EI:C NW NO H&~E M 1G EtE 

[0159] A reateon nature of 6-me ychic acid (1.0 73 =m=a) and comc sulfLie 

acid (~9%. 6 maL) M ethanol(40 L)was rened for 24hur The edra eanol was eapoaned, 

&E'owed by addition of water (20 nil) at 0 C. The pH was adjusted to 9 with sodiman bicaente 

powder. Then the mnntue s extraded with ethyl acetate (30 mL x 3). and the combmed craMc 

h ye was dried over aniydrous sodium sulfate and cemeentated to affrd L20 g of eiyl 6

mehlpailate as a colorless oil. MS 1-IH = 16& 

[0160] A sclnion of mhydrow ethyl acetate (ImL, 9.9 maml) i n, thme (10 miL), was 

treated with sodmn ethmade (449 m 6.6 mg) at roam tenpaeratnw The nuiure was starred under 

argon arospee for I hor and then, ethyl 6-metylpicolnate (499 mg. 33 mM) was added. The 

reaction. antue was heated to idff= for 20 haum. After cooling to rmm temperatm, it was 

acidified (pH =6) wit acefic aid followed by addition of water (20 miL) and atted ith ehyl 

aceate (20 mL m 3). The cambinued og a hyer was diied over anhydros sodium smufat 

concentated and pmified izuagh silica gel cobmm.chrcmatography (ethyl acetate:hesanes = 10:90 

to 2&80) to afford 440 mng of compaund day 3-(6-hpm-2-y-3 o oanate as ight

ye ow oil .1 N2aR (300 Xz, CDL: 5 87 (d, J= 73 Hz iH, CH) 7.72 ( J= 7. Hz l, I 
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CH 53 (d J=T5H IC 42G3416 (4H 24-2)CHA 259 (p 3HArCI). 124(t J 

[01611 Enmple 18 Syrteo dehyl 3-(4-meftlgidin-2-y-3-ampmpaar 
L J3 

[01621 Ethyl 34- y idn-2-3-oxnpnale was synthemized finm 4-uthy% 

pTd -2-caboxy~hc acidm finhe me um=,ex as Exanle 17 to pirde the podct as aligh 

yewowd il, HN R(3 MIz CDC & 52t(A J=5.1 H H, CH 790 (d J=.6 it, 

Clj 70 (dd =5 09 H. HW CIL 4,23-4-16 (im 41, C 2 x Gh2A (2.43 3H AiCHLi4 L24 

J=12 Hz 31H CH). MS MH g

[0163] Example 19 Symbaeo 2breno-1 4pdm2-1 tsnne hydsbnne.  

[0164] To a solnenn of2-aetlpie (2A2 20 mn.d) in a mnstnre of48%.hyroiinic 

aid (2.26mt, 20 mul) and acetic add (22 mL) at 0 "C. was added &epose b en - (1. 13 mL 22 

nnn&. The reacian ntme was stmed at roomn temptature for I hour, and then 75 C for 3hoem 

Afr cochng to orM e it ws dhihdd with tettydfn (25 mL)and stadevemight 

The prrdiet was colleted by wfrationr washed mwth tetrAh&f and &-ied nder %-aeumn 5 38 g 

of 2-- 14i-2-y eanoe hydr&obrride was afforded as white solid.  

[0165] E mple 20: Synthesis of 4-ndi-24)-N-ynnidin-2-y&iazm-2-anaine 

+ NN 

[0166 A mazdon mane of '-brio4- id-2-yf) ethmenoe hy&bomide (L69 g, 6 

mmvlt 1-4ynnid-2-y1)tiaomtea (0.93 g, 6 nmm and teiamme (2, ML 15 inaMn in ethane 

(30 mnL) was efuxed fwr I hom under argon atmnsphexe. After coonag to room temparatM, the 

reaction tniNe was quamhed w;i water (100 mIL) ad stined for another 2 hours. The cnde 

pnduct was cuenrted by fditration and was faniher puified by recrystalh n inmefhmmt 114 E f 

compnd 4-gni-2-yf-N ida-2-y)tlnam[--anae was afforded as iute sohi 'H NMR 
35
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(500 Az, DhMSO-dJ: a SI (s, 8 NL S7(d,J= 5.0 Hz, 2H C 561-559 (in, 1H CH 

7.99 (, J=: 82 Hz IHL CH) 79 (t J=755. Hz. IH CQ7 775 (slIH, CHII 733-7.31 (n 

1, CIIL.) 706 t J= 50 Hz IH C174 MS 1MIF= 256 4-,ida 2-y-N4, idm-2n 

yvtihmto2-rne ceiild he further scc ed to the HCI salt sing he follnag promede A 

mpemian of 44idin-2-y-N mdi ythiaz m2i-aine (1:02 mg 4 am*.) irn methanol 

(10 miL) ums teated 4 M HO soaltim (n l4-dimana Imt. Thm, it wm heated to retrs and the 

reactim, miraun becan a dear Woutim The shnt is removed by erpenaion and the iVen 

eid-ae w-as fithera paifd by L'stabation in thyl acetata to afad 130 mig of HO &at 41 

NMR (300 MH1z DMS0-d: 5 &71-6? (34 C&7 133824(6n 31 CI) 771467? (77, 1 

Ca . 09 (13 3.1 1 z 1H$ CH MS MH*=25 

F01 67~ 1,Eaupk 21L St f IMofNA-& yenvlal-2-anine 

{II8} N Apbthmrinaz2-manue wasynhesnad fiam 2-hr-l -phenyl-ethanne and 

pheinhiomma in te san manner as Example 20 to pmoide the product as a lbght-yeliw solid. H 

MM. (300 MHLz. CDC): 5 78-7.84 (m. 211. CH) 7.55 (s- I.H, NH), 7A43%-7:28 (. 7H., CT, 

07.0 (i 1 CH4 & 3 (,J= LSHz ImNCH J M s = 253.  

[0169] Ex ne 22: Synthesis afN-phnA4-4yrdn-2-ylahinl-2-une.  

[§17ff] N-phenyl-4-yridn-2-ylthiazmV-amme is snthsazed fro 2-hromo-1-pyridin

2-yi-ethamme and phayrA-timua i the same manner as Enmnle 20 to pwndde the product as a 

ligt-yelow solid. I1 NMR (300 Mfliz, CDCI: & &62-8.60 (* 1H CHEJ &00 (dt J= &1- 2 Hz 

H, CHP 775 (& 91= , 2.11 -a IH, C 744734 ( 6H, 5 x and NH 7r2appe 73

AS o71H -R)11-7. -6 (nlCHL MS MHr=254 

[0171] Exanwg 23 Spthesis of 4-phenyl-Nymmnid 2-ythiab2-anine
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S, A 

[0172] 4-Phenyl-N(p i -yd azAl-ani was syathessied Ema 2--hrn-i

phemnyethmaone and pyndid-2-ythiema in the sw manna r as Enmpe 20 to pronde the 

prdnct as a whie solid H NI (300 Mz DMS4 511 80 (s. Ut NH 9&63 (A J= 51 H 

2ff C114 792489 (in 2f L 752 (s IH CM 7343-7.3 (na, 21t ClA 7,31-7,29 (mllt 

CTIJ 703 (t J=531 IH CH MS M - 25 5 

[0173] Example 24' Sxnthesis ofN.4-dipyidn-2-y ianL-aie.  

N A 

[0174] N,4-di~pnd n-2-tliale-m2anine wa syndmired *mn 2-bom a idin-2y 

ethanone and pnrdma-hionna in the sam mamer as Exampe '0 to proved the pouet as a 

white solid. 'H NkR (500 MizDMS4: 6 1b45 (sI , H, 2N1 - 60 ( J= 4.5 H7 Hi CHJ 

S-32 (U4 , = 5-, 2,0 Hz, 1K CHL 7.97 (& &J= Hz,. H , CHlA 7-38 (& J= SA 2.0 Hz, 1N 

c)- ?:74-721 (mn, H,: cL),7.65 (s la CijH , 7.33-7.30 (a 1I C). 7.11 & 3 .5 Hz 1a 

CHJL 6.%-693(a i CH. NMS * =255 

[0175] Eample 25. Swthis of4-(pyrdin i 

[0176] 4-(pyndi-3-y)-N-(yniniin-2 -yilani-2-ianne was esy ized fi=n 2-hron-1 

pyndin-3-yl-etaone and pyrindi-2-y-thiourea in the same maner as ExamAle 20 to prvide the 

product as a gray sialid4 N4 (300 Mhi DMSO4) 5 1133 (s 1K NH194-913 (mt li 

CH.) &65 (,J=42 Hz. 2H, CH4 &51 (dd, J= 5.1, 1. Hz UH, CH). ,25-821 ( -, i, C114 

7.70 (! ILL CH,), 7.46-7A42(i. 11H, CH711,J4 7.8 3.Hz Ut,(1H4 MSc MHW 256 

[0177] Example 26- Spthess af4-(pyridin-4-y1-N-(rimidin-2-y thizoZ--andn.  

3y
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It a 

[01781 4-tndm4-yN yadin-2-4ithaz-2-i sm syne&sizd fom 2am-i

pyim-4-yi-eiamme and pMinn-a ry--hnure -the same mamer as Exanple 20 to prsride the 

product as a ay sshe. H% (3'00Ai DNMSO-d; 51133. (s I NH, &65 (4 =4Hz 2H 

CHJ'.59 (dA: J= 4..15 Hz 2H CH, 739 ( L CFl). 785-7_83 ( 2H, CH- 7,05 .  

4 SH IWCHI MI: N MH= N 56 

[0179] Exmple27: Syuthens ofN ra 2 4--t l2 

N 

||01M0] N-(rn-2-y{Q-44y d-2-ytmal 2-an ins ntertd rm 2-rnna-1

pynin--yl-enone and pyninm-2-yi-thbonr n ate snw manner as Exanwie 20 to pnnde the 

piduct as a hun soh& 'H NIA-ff (300 Mz; DMS-dd: - EL7 (& H 4N), &,-48.57 (;. 1H, 

CH, 851 (d., J Hz, IK CH 8 832 (dd, J= 3A 1_ HzL 1H CH, 813 (d, J= 2A Hz IHE 

CHj7.9 (d J=7 1 12 Hz_ IH, CH, . S77 (dt J= 7. 11 H'. IH, CH.t 733 (s HI, CIL) 

7.33-7:29(4 IH, CF. Ms: + =25& 

[0181] Example 28. Swths of4-twnd-2-y-N-yndn-4yamal-2amia.  

[0182] 4Ayndin-2--(ymni-4-yckhaa-2amtine was sykesiznd finmm 2-home-1 

pydn-2-yi-ethamne and pymnndin-yi-iomn in the same manner as Examle 20 to provde the 

podut as a hon solia,,H TNhk (300 MHz. DMSO-ek 6 1L1( { IH NH &84 (d, 3=09 Hz 

IH, CI). &.604.57 (I 1H, 0L4 8A6 (d, 6. = 6.0 Hz IH, CI). 795 (dt J = 7., L2 Hz I, 

CHJ) 7..7 J .= 1, 2 1 Hz IH, CH1 7.80 (s, I, Cl), 7 34-7.29 ( IC, C) 7.10( J= 

5.7, L2 H , IH CH I MS:Hf= 256.



WO 2013/052613 PCT/US2012/058674 

[0183 Exmple 29m Syndhesis of 4p -N4ynnda2-y am 

N 

[0184I] 4-(6-bhpndin-2-yi)-N-y{s'rinhn2-)nam-2-manne warssynhesmed from 2

nrao--(6-bnomin-2-y-eamne and p nnedi-2-vl4hiann in the same annr as 

Emrnn 20 to prmide the prodd as a gray siAh NMR (301 M , D'EQ-d|: 6 1132 (s. ,H4 

NT 86 (- J= 45 H- 2H, CHh 795 (dd, J= 7. & z IH CH) 7_2 J= S.I HIzR IH 

C&) 775 (di,= Hz I= C&6. 754 (d813 091k H IH CTI) 7.05 (t J=48 Hz IH, 

C "H M HSN* =334.  

[0185] Example 30. Sythesis of 4-(4-meylpymylYN4yrndz-2yl)tira1

'a}\ 
s H 

[0186] 44(4-methynpdm2-y1)-Npynndm-2-i1>tz-2-a e was srshessed frm 2

bomn-1-(4-mh pynd-2-y>-ehanne ad pmTidm-2-yl-tIwmuea in te same mmner as 

Example 20 to poide the product as a daA pay shi "H NMR (300 MHz DMS{-d): 5 811(2 

IKtNH), i&I4(,J=4.8 iz 2H, CI 42 (dd, J=42, 0_6Hz, IHCHJ 782( J= 0.9 Hz IH.  

CHI.. 770 (s, IH, CFH,, 7.14-7.12 (n. It CH, 7)04 (T, J 42 Hz IH, CH) 236 (s, 3H, 

AI{I4 MAs:MirF= 2701 

[0187] Exanqple 31: Synthesit of 443S5 dn dm-2-y-N4ydmidi-2-yl)eiazd.  

[0188] 4-3,5- dylpyndn-2-yD-N-4imidA-2-y amI-2-aine was sniteied 

f~nan 2- o-143,5-meyiin-2-yleaane and pMnii-2-y-ioma m the same 

39
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n aner ash amnpk 20t rinidethe ptc&,,& a Eghi-gay eth AH Na(300N MHz DM3 O-'c4 I 

11.70 (, it kHNTl S.64 (d = 4 Hz 2H C , 924 (sH1 CH 46 (r , CH 7A ( IH 

CGH 7 2 (tJ=4 Hz 1H, CE 252(i3H AsC) -a 27(3H AiCWM& MH*=234 

[0189] Dimple 32: Sthesis of 642nd2-34eneha 4ypd2-d 

dihandide 
og 

N 

to19O] &-(24 i 2dvkhmm)zel-4-y)pridn-2-d dihlddonde nm synthmnimd 

&:i -hbron-1-(6-hy&oxyppidMy-edhnue dihxtclknde and pynidm-2-yl

tnioa ie sa anr asf w nk20 t pide the pruct asa Pay shd -NMR (300 

SZDMSO-da 1, 93 (s 1H Q 64 J= 45 Hz 21H, Cf 732 (s IHt CH753 ( J= 

&IH 7- 1H CI). 7-05( t= 4H, 6.9 =6.H HCa) 63 9 3 1 

IU C MS &flT='272 

[0191J Enimple 33: Sxnthenis af -(ydsd--y)-qumnim-2-vitazi-2aame 

dihydxddlide.  

[0192] N din-2-y-4(qoone --y)ia-2-amine duiydehloaide ws synthesized 

frm 2-bn a-i-qumom-2-yl-etanone dihydrochkoide and pwmnd-2--tiama i the same 

urniwr as Brample 20 to pidde re adm es a gray srld. 3H N Q(300 Mlz DMSO-d}: & .34 

(d, J= 9 . z IH. CH Q 370 (d, J=5.I Hz .CH,,) 856(s 1K CH,. 38(dd, J71 33 H, 

11i CH S 16 (a 1 7 -HzI CtHA 736 (, J= 7. Hz IK CFH& 7 '5 &t- T7S Hz. 1H 

Cli.. 7.10 . J=4.8 Hz Ut CHI MS: Mn=306 

[0193] Example 34: Synthesis of N-(54mepymnidm-2 

40
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p194j N4(5 bo mpydmid-2-- 4-y) mndin' -2d-yrt& -2-amne wr esaizd frm 2

ao-pyndi 2- y-ethmmne 3d (5-thtm dn-2-}-antea m te sawti tann as 

& to pmnde the p ust a white zdd IH Nl(300 Mlx DMSOl) Z 12]11(a iK 

NM &74 (.21 CH4 8,59 (d_= 5-1 Hz 1H C 7-97 (di. J= S 1lHz 1 Cl. 7i7 (niatH 

CH 7,76 Or iH, CR), 731 (w, IHL CH) MS: IN = 290 

[0195] Example 35m Sytheiis of N-(5-monpMrmidim-2-y-442dia2-ytan l-2 

N 

[0196] N5-k qpniidn-2-yi44din y)iam-2-nniwn was yntheszmed firm 2

bman-1-pynidid-2-y-et e M")-ima the same Mlnner as 

nmple 20 to provide e podct as a white sth ej Nhm(3Oo kt DMSO-k) 6 1210 (. LK 

N~H. 33 (s2, CLJ&58--&57 (in IKI CHKL9 7.(dJ=7T. HrU 1Hj, T&76 (dt J=&1. 1S 

Hz, IK CIL 7.7 (a, IH CH t 7.33-7-2 (m, 1K Ck) M& MW= 334.  

[0197 Example 36: Synthesi of N-4-mrpymi-2-yl)-4pida-2-vI4i 02 

N~ 

[U198] N-{4-mefixp imidin-2-yl)44yhnd--y)biaze-2-anm w n ffesmizd finni 

2-hno-4-pyridi-2'yhtliaone and (4-meiyl-pnmd--yRhimmea in tse nmnner as 

ample 20 to ptide the proldnt as a g E HN (300 MHz DMSO-{}: & 11 74(s, IH( 

l, &57 (d.- J=42 Hz, IIH, CH &4S (dl, J= 48 Hm, Ii CHj. 7TM (d, J= 7s Hz 1K. CNJ 

7S6 (dt J= 75 LS Hz,- 'K CHtY 771 (s. U CIlj 731-7.27 (a, UK CHA 692d. J=4.8 Hz 

1T, CTEL, 24, , MACH) MS, -Al =.270 
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[199] Ks~Npe 37- Sptliens of 4-( d2-yN04(bnarmt)pydmidn2 

y1)tizol-2'-ansna 101991 ~ ~ ~ *Ewn4-,T 

-00]\ 'MMN 

[0200] 4-(pyinm-vi -(4-(trcfammmthy)pyrdm-~n2-Aft&am1-2-nie was 

synxteied fann 2-homo-l-pmam-ethanate and (4-int~s~-pyriid2-yl)}-tioma si 

the sane mmnnas ExarMpe 20 to plmide the prodnet as a gray sold.H MR(300 MHz. DM8

55 1242 1. HiMn 8-98 (5.9 =45 Hzm IH C h); I35 ( J= -i Hi, CW9. 77 43= 

91 iH aUt CHisJ s 759-723 (m C1 7421K. 1 4§I8 L=4. LJt> 731 (LJ= s.7 HJ 57 I 

CH IS, M = 324.  

P0201] Example 3S: Synthesis of 6-mthy-N-4&pndn--y)iaz-2

[0202] 6-inethlN-(4-(p n-2-y)izb2y)heinjd}tiazol-2-ame was synthesized 

fir -bomm-1-pym:n-2-y-etbane and (6-methb za 2-yl)thimuex in the same 

amner as Enmile 20 to provide the prodnct as a E-hom soldt :H NMR (300 MHz, CDCh 5 

5.62 (4, Ht )H 8 13 (, 1= 6.6 Hz IIH LH> 72 (1 7.5 Hz Ut CH) t64 739 (nh 1H, 

cHJ. 7.52- ASi, 2H 311. CR4,- (u 21, C4 244 (s, 3H,.ArCH.s:M*t= 325.  

[0203] Example 39: SteSis of 5-nthl4ndn-2--Npnand-21 -2

N 

[0204-] 5 td- -d( idin--fimrn2-anine n synthesied from 

2-km-y andpy ridin-2-yl-inoea in the sae mamer as Example 20 

to pno&wde the produd a a gay solid 'H MR (30 1z HDMSO-d$: 5 163 (s, lH NH> &61 (d 
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J=45Hz,3H CHA737 (dtJ= 8.4 H K. CH4 34 ( tJ=7 5H 1H ll2t7  4 n 

1H,~tJ70(J=41KzJH;E 2_72. 6,Z 34.A4CV!)Xl.~ t2 

[0205] Exmple 40: Synthes of 5 -etfhy4-(1tn2 yN d2 iaz2 

[0206 5-Etyi4 sx-2- N yannd 2-yf Lb2n-an neas synftesized from 21 

onI--pdd-2-ykntan--Im a ndxnd p3 2-'-faurea m the same maner a Examphe 20 to 

poad the ptdcd a a gray solid- NMR20 MH DAMO-d?: H 11N tI NK M 62 59 

(i 71 WCR 7. 97 dJ = 7.S1H,1LH C14 7. 4 t, 177.=,1 t&ST HzI1H CIL4 7. RT2 924 (mn k,11 

CH4 701 (. 4J= 4Hz4 H1 CR4 '49"248(n -2KAfc7H,, overappedwi mepeaksofDMSOV 

1,26 0J =5Hz 3M CHNMS: =2f284.  

0927] Exampde 41. Synthesis of 5-oppy14-(yndn--Njyi ai-2-11kMa

[0208] 5-ppy4yddin-'y-Netnn -2-yhiaz1 2 -ane was synmthesied 

ffam 2-hmnn-3 -nhy -pyndi--butan-I-me and py'nndim-2-y-thiiena in the same maner 

as Emmpee 20 to prcmde the prodct as a ht-gay whd, 'H N2m (300 MXlz CDCl): 5 995 (s 

IH, N~H S67-&66 (n, 3H1, CR4 738 (d, 3=73 Hz 11.ciH CH 7J3 (tJ=& HS IH CRH) 7.17 

(nH H C4 639 (t J 5.1 Hm 1, CIL) 435430(m IH, c 1A4 J= 66 Hr 6H, 

CcH. MS: M+ = 2_9& 

[029] Example 421 Swthesis of 5-pe-tyl4y-N4ydian-2-ythiaalf
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[0210] 5-Pmt44yndim-2 -ylN4ynmidtn2-laiol-anm was syntesind nm2

hema- -pvndia-2-yIeptm-1-one adpynndan-2-y4-hionrea in the same mann as Ermple 20 to 

ponide te pnettat as a nay sold- N aM(300 Mz CDC 5. 10,07 (s, IH NH2. &M (n3 H 

CHj. 7tS(&J= T5Hz 1t C 733 (t1=72 Hz. Ch 7,16(t 1H, &89 (m,1H 

CH.j, 3.29 J = 7.5. F 21 AiCH 0. 89 9intC} MS. r=326 

[02L1] Esanple 43: Syae of 5-cycohery-4-yndi2-y-pvnidin-2-yl)&i

.2-.annn dtgdrchkrid 

[0212] 5-CyAheAy4pyridi&-yN-ymni~-2-yitao-2aim dibydmehknde 

as sthesed flun 2-te-2-cydehevi -pyid 2-vy-ethnoe dhydrcicks4ond dpynndin

2- 14ioea in the same maner as Etanmpe 20 to pride te pmdntt as a agb±eew soid H 

AMa (300 z, DMSO4) ZS-74 (k5=4-5HiHCH &65( =4S Hz Ut C,65 S24 (t 

J= 81 Hz 1H, CH . 04S(4 J = . IHz. la (I6).723(,1=6.3 H I=6H 1H 7.05 (T J= 4-8 

Hz 14 C 35.( 3 SS( n Ct L 2-0229(m. 101H, SCa ca4 148: Nfs =33st 

[0213] Exampe 44: Syuthesis of iony4-(pin-2-yi-Ynen-2-y)xhie1-2

[0214] 5-n-2-W1hinQ2-aini was snthesid from 2

hmno--pyndin-2-y1-uickan-one and ndrn-2-1-fncea in the same nnmr as Example 20 

to pmi& the p iane a asiKer-y sohi 'H N 'aR (0 MzCDC: 9.70 ( ItH NHL &64( 

J=51 Hz H, CH 7 E.S (& J=8.1 Hz- IH Ca 7-72(dt J= 7.3, 1- Hz 1 C4H T 7.19-7.14 

(In 1. CH , 6.S9 ft, J= 53 Hz it CIL) 3.29 (t J= .I Hz, 211 AiCH 177-169 (a. 2 R 

c 1. l40-1.25 (n 1:2 6xCHf, .C7L ,1= .897 Hi 34 L), \5 Ns1 =332 

[0215] Example 45: Synthesis orN-isopopyl-iyndin-2-yly iywmidm-2-2 
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[Q''U1 T6 a s6med sseino 4td--l-~iiiay)ha0-44 5 

m.0.2 mmol) m dieflhylferande (4 m) added odum hydnde (6%12:m&. 0 3:mm). 2.  

The macim ws quehed mlth sat. mammNm chlande (0 mL) and exbsned whety acetate 

(15 mL 3). The cobmed orgamec Layer was- dned overwh mk som mItW concentratd. and 

pmfied thuh sa getpa cohm m altogaphy (ethyl acetabe-he*rS=30 to affrd 54 mgof 

ompoi N-soprpyl4 mdm2-ynNormdm--l)A mmme as wh s ohi 'H Nam 

-- 0o M8,Dh.5 9( H.CL.S15 J= 7.2 Hz_ lit, CH, ., 7.~7( 2H., CTH,,), 7,19(.  

1 H,. 2.1T5 (s. IILCHj 5.5 m.1 NCH). Lb9 (d. J=:6.0 Hm, IcrH.. S H 

[02117] Example: 46- Synikerhesif -nf hl4nn2y-4din2y)&b 

-yth fi-o 

N .A KI K 
L 

[0216] N-meahyt4ned iein-yo)-44pyidn-2 yVl im2 )thia'l--a-2-ws asniked (51 

Theynedi-2-wa-N inmdn2-th a -2-nanmsarnd om n i n the smad mhentb as Emmteat 

45 to pride te pdnet as a white oid -i5%yield- tH INaR (300 M bz. CDCL): 5 8. 64-S (n, 

31L CIL S,8-8-15 (.IH, CJ, 77(, J= 7S, .8 L1k IH,(C 7.72 (*, IH CH1 7122-7.  

(m , C &S5 4,li 4,8 in. Hlt 4C07(s, 3H6 , CH,}M hAz = 2 7C 0. M 

[0219 Example 47: Synesis of N-bath4-4-ppdi-2-yl)-N ian-2-)tuia1-2

[0213] N-ml4qpidn-2-yi)-Nty ndian-2-yI)&taxl-2-anne was syndeind fiam 

4 - N-- me and benzyl aneid the the mmner as a 
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Enmnlpe 45 to movide the prd&et as a white sod ANR (300 AL, CDC): 5 &2-S (i. 3E 

CR) 4SS (& J=7j 1, C 73770 (n, 2H1a CR4 7.51( J=2 2 7.2.Hz N42314 7.29

7-5(* 4H CHohv1ped with thepepk of CHC 6 (f J= 4SHz UK CIL 5.98 (s. _2K 

KCHlA).MS: Kf =346.  

[Of21] Exampe 48. Synthesis of 2 44nidin-2 itaz&-2-rpsninid2

.4 

N 

[ -2-yiamiojedaad was sphesed fkOm 

44yddn-2-y)-N-(4mdi2-yl)&xo1-2-annne and 2-bmmoetluol in the sme nan= as 

Eninpk 45 to rovide the prodnet a a white sold ANhM(300 A&iz CDCIJ) &6344) (i 311 

CHUK&02(d,&J=7H I. CH 9 7 ,73 (97 24 C E, 7 32-718 1( R CH,,), 6.93 

41 -z, 1iH CH1,494, J= 5,1 Hz 2H- NCH.41 =45 Hz H, OH1 4.2041 (in 2H; 

OCH. MS: 'Mf = 300 

[0223] Exampe 49: Synesis of .$abo4pidi-2-y>-yn in-2-y)aizd%2

.f~ N 

It 97 

[024] To a mupenon of 4-yi-2-y}-4pimidn-2-yl&in 12-a (102 n 0.4 

smmmin acetic acid (2 mnL). was added bomine at aom temperate. Sining was contined kr 2 

hior and ten eti acetate (20 mL) was added. The ende pcdudot was colected by ffitraano and 

re-rysntallied in etAy acetate to affxd 130 mg of 5-rn4pd-2-y-pymnidin-2

yldLthazOl-2-anime as yellow soLd H N4E (300 Agfff DMIS(X4): & &73-&67 (A 3,11 CH,) 10 

(, J=3 3Hz 2H, CH2 7 7- 7 53 (n 1H1, 7 , (tJ=5 Hz 114H11, C MS:MH*=334.  

[02251 Ekamqh 50: Synthesis of (4-pid&2-y)-4rinidm-2-ban)aird-5

-yr~miamaL 
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[0::6J A sspemon of 4--{ind2-v-N-Qmidsn-2-ylrmal-2-ammn (51 m 0:2 

no~) in tetcahy& an (4 itL) a sealed he, was treated with aq frmaldehyde (365% 2 n 

then tnedylamme (0.65 L), It was heated to 130 C & 12 hos, ihAm cooled dam and 

emcentram& The residue was quenched with water (20 miL) stmed and fltemd to gi the pndnet 

which was washed wth water and ethyl aeetatB n SeQuenCe and then dried anT&r Tannum 55 mg of 

pue compound. (ywn-2--y)-2-(pywnadm-2-ym r5-yl)nzthanl as obtained as 

sarite solit H INMR (300 MNzm.f DMSO-d"t & 11 3 I1H NH). &3-8,59 (a HM CHJ S X0 (d]J 

= ,7 J= 72 Ei IH, CHot 7130-T26 (in, 11, CR1), 2 (t =4t. Hz I t 

CH, 5.51 (t J=5 7 H4 1U OH), 5.03 (d J=.53 H 2t OCHAr) MiS: N MH = 2.6, 

[0227 Exrnn e 51: Synthesis of (4-{yndin-2-yl)-2-m'yinuan-2-anyhmmino)mh 1.-5

yl)mnityi acetate.  

N-~ 

[0228] A nmpenswon of (4-(;ymid-2-l-24pinadr-2-rmoetiaz-5-y)ethanol (29 

mg, 0.1 manf in 1,2 -didhmethmae (DCE, 5 mL) was treated with pyridme (81 pL, I m N,), 

folowed by the addition of acene anhydida (39 L, 0.4 mmcl) at mom temperatum. Then it was 

heated to meux for 5 ham. Afier cooling down fie maetion was quenthed with water (50 mL). the 

pH was aditedl to 10 by ma powder sodium carbonate and entnacted ndi inh tmme (30 

mL x 4), The combined organic lay was dned over sod=n sifate, and then concentated. The 

insuhing resdue was upended in ethl1 acetate fihered and f hther washed with ethyl acetale 25 mg 

of (4 ii-2-y}-4ninndn-2-ylann)thiaa-5-yl)nwthyl acetate as white solid. IS: H+ = 

281 

[0229] Example 52: Synthes of (4-7 md .-y-2 nmidian -yhadin)thial- 

ytnethyi byut rte.  
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O23O] (44 idi-2-yiD-24ryntnmidin-2 y hutvnate was 

synthamed fion (4- dti -2-ytV 3md 2 n-2-3I nthazm 5t "Ymekaol and betyde acid 

anhydnde mIthe se ma as Exampe 49 tn pmide the podnct as a aff-wheie solid in 57% yied 

H2NM (300 MHfliz, CDCIJ Z 91z4 , NL W 4i-&t4 (n, 3H C 7 3S (d S J= 7s Hz iH, 

CHA 775 (t J= 78 21 Hz. I1H4 ClP 20 dt J = 63, L2 H I CH 6. 693 0 J= 4S Hz 

I CIJ 583, 211, ACH), 23( =75 Hz 2H CH, CO) [74-67(, 2H, C-If, 03J 

7-53H CH' MS ~ 378.  

PO21] Example 53-Snteiso ey43i-2y-2 mdi2yt o ,l-

[0U32 To a stned solnbnn of ethyl 3-oro-34nddin-2-ypropamate (1.16 g 6 Mna in 

CHCI. (20 L) at 0 "C, was added thnpmse omina (339 p 6.6 mn=d. The reaction mistiu was 

faintly stined at 40 iC fr h-r; and then 70 "C for another hena. The soIrnt was evapsted to gre 

the cnde efyl n2-bamo-3-oxo-3 din-2-y ympanoate hyd*rnde.  

[0233] A reaction mixhue of cmde etyl 2---so-3-(p-ndin-2-ypropanate 

hydiihinnide, lidin-2-ylthima (617 m, 4 nn4V and tieylamnn (194 miL, 14 annal) 

in ethaal (2.0 mL) was reflmned for I oum under argon abnaophee. Aler coming to room 

tempenbre. the reactionmixture was qumeched with water (200 mL)and stirmed for 30 inntes. Then 

it was fiheed and the cEllected soid wm sianied in l' acetal&exanes (1:1, 20 mL). Aftr 

E11an and &yng under vacumn 9110 nig of ethyl 4-(pndn-2-y)-2-(p'id-2

yLanno)iazole--avboyhte afforded as h n-reddsh sohidL H NMR (300 Mifiz, DMS-dk & 

1234 (s% IKTN>% S3(d,2 J=5Hz2E CHJ&630(d,.J= 33Hz IHN CRI7Q 6dt, =7t IS
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Hz, Ilh CIL) 765 (Jsi= 75 Hz, It Oci ?A-3-7.3 ( IM. CHA) 7.14(t J=5.1 t iH  

4 12(qd=7.2 H2H OC2H 1 12 (t J=72 Hm, 3H CH ) NMS fH =328 

[023U] Example 54- Syheas of ethyl 4-(4y idl2-2pmida2 

yarw flaale-5-boxyate 

twas 

[&235] Eth 4-(4-me d-g)2ripnii-I wmidi-2 -yln oharn-5-abcate was 

sieiesizd &m pfsdn-2-yl-thi and 3-(4-meth41-pymidi-2-ylW3-on-pmpawme mid edhyl 

esmer in the sme manmer as Eample 53 to prviddte pwdnct a a gay sol& dH NMR (3CO MHz 
CDCP)S?2t(d.13=H 2HC 59(d3J =4.lHzCHA 2( IHL\ E7.15(?,J 

= 42 Hz IH CH 6.98 (t, J= 4.8 Hz, I HL 4. ]' J ( ,2 T= .2 Hz 211 0CH 2.43 ( 3H 

ACi 1.29 T J=72H3ff CR MS:i& f=41 

I236I Example 55: Sy:hes of ethyl 4

yhaotkazie-5-carhemyte.  

ko 

[0237] EHby 44(6metipndiniP9yB-24py iii-2-yhmmnotiazok-5 "ryhlat was 

n thesaized fm pyrimidin-2-y-thnorea and 3-(6- y.-pdi-2-yc-3-ex-pwpionie aid etdn 

ester in the same nnr as Examphi 53 to gnmide the pmidut a a hwn-reddh solid. 'H NaHL 

(300 MiH. CDCl: 5 9-95 (s, lHINH) S 71 (d1=42 Hz H.,CHW, 7.66 (t, J= 7.5 Hz IH Cli 

756(4 J=7. Hz i. CTY 720 (dJ=:7Hz IH, CH3 6.98 (, lH, C 446(g J=72 Hz 

2ff 00li).266 (s, 3H1 ArCl), 1.28 (t, 1=72 Hz 3H, CK4 M: Nih t = 341.  

[0238 Example 56: Syvns of -yi 2y(4-mey1pmidia-2-r1-io4-ndn2.

yl)thiazle-5aboxvi4 
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[0139] Ethv1 2-(4-metypynaidn-2-y1) mo-41 idi-2-y1)thiazak-5-eaaroyite ins 

smthesmed fi (4-netyi-pnmi-2-yl-dadmrea and 3 and t 34 

ester m de -ame mamer as Ermxa e 53 to provide dhe prodet as a brw-reddarh shd 'H N9 

(300 Afz. CDCl &9.43 ( 1H1. NHL. 274 (. J=45 Hz,511 CH,, .51 H, J=: 5.4 Hz, 1H CHt).  

7.82-7.73 (mn. K CH), 7.32 (t. J=5.7 Hz, IK Ci) 6 E4 =5.4 Hz, LH Cl), 4.27 (q, J 72 

Hz 2F OCH i) 256 (s 31 AiCH, 28 (tJ= 5 -z H, CH., MS: ATh= 341 

[0240] Exmple 57: Sthesns of 4-{dy2-y2yrmca-2-y1nmo)darde5

caaboxyli ad 

[0241] To a sonton of ethyl 4-4jyridin-2-y')-2 yt -2-ya mo)iazo-5-caboxyh 

(435 m 1 33 nuncl) inteha-hDfran /CH9IKl0 (5:5: 1 165 m was added htany i devxide 

mnaydnte (391 mni 931 meal). The reacnon inute was refr&xd fbw 6 hum Anfer cring 

d&n, the sohmt was evnprted and water (20 mIL) was added to dissolve the reside. The pH was 

lasted In 6 wi aq. 6 M HCI and the mature was stood at 4 "C for 16 hIrs. The precipitate was 

1hered, washed with water and died Under vactmm to give 385 ng of 4-iwd-y1)- 2-3-pn 

2vanno)ddazd-5-ctoryAe acid as lIgtt- wn sid. MS: :12M'= 322.  

[0242 Exa ede 5: Synthesiso math!y4- dia-2-y1)-2 m 

5-cabtoxyte 

_ r 

[02431 A supemion of 44-(y'di-2-yy2-jnndn-2-y hn)ie-5-Crboxylie acid 

(60 mg, 02 mmol) in methanl (10 miL) was heated with con. sulfmc aid (-9% 2 dops). The



WO 2013/052613 PCT/US2012/058674 

mnac . nmixtrne was remuetd for 4 days. After cookg do-wn, the 3olhent was ermpnrated and waesr 

(20 mL) was added. The pH was Austed to S by sat Sodnm hsetaraate and the nem was 

earaced with dichcendh (20 m x 4> The Wombined ganic layer was dnsed over &hdn 

sodium smlfate and then enpored to afford 26 mg of mehyl 44-p3idin-2-y-24yanidin

yLawhnz=)oae5arbax ate as whitesolid *H NN2 (300 AMkffiz DMSO-4 L 1237( 1 INH 

S72(dJ=42 H 2H ). S60:d, J= 33 H, I CH ) 7.6(t, J=75 Hz IHCW 7.6.6(7 J 

=T5 HL IM ECH 7A (1 J=57 THA: 'zH, C01 l4,(4 J=4.S F HAii C2) 3-671s, 3H. OGQ 

M& I =314 

[02441 Exwrnt 39. Synthesis o rta-baI24et-brAt(pnn -2-yannn4pyii 

2-y arl--bslae.  

24H acd(: 

[0245 A miniare of 4-pindi-2l}2pnoidin-2-ylmoo)hiazle-5-carbasyhc aid(3& 

0-g C L) aand ,1 (11--tet-bu#y-N,N-dimeL tae(20 p 05 mmo& ni thene (2 

miL) was heated to mux for 24 hmus. After coahng down it was quenhed mitb water (20 mnl) and 

eafraded with diAmane (10 nL x 3). The combined Orgmc layer Was died over sodnu 

dfstam concemrite& and tham pmfied by prepnraie TILC (ethyl acetate : hemes = 30 : 70) to 

afforded 12 mg of teit-buMd 2-i-buty1pin- -anm-44 brid-2-yShaoeS5

inyhe as white sald HNMRI(30) MI DMSO-d4): 5 .61, ( J= 4 Hz, 3H, CI). 7-87 (dt 

J=7- 1.5 Hz. 1 CH,7 67 (d. J=1 Hz, IH, CH, 743-7-38 (m. I. C.HII 719 . J= 4

Hz , C L. ), 1 55(s 9H C(CH L31(. 9 C(CHA1. MS: i:'MH= 412.  

[0246] Exa le 60: Synthesi of 4-(ridin-vy-4yndin-2-yn)iao-e

carbaramide.  

ti N S 

0o 

[0247] In a sealed tube a suspense of ethy 4 ydin-l-2yniidin

yLna)thiale-5-carbxyhate (16 mQ,5 )i- 7M NWE sohdion in methanl (5 nal )was heated 
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ta SI -C fi 7 days. The vent was e-vapored and the redue was washed ith ethyl metate to to 

giv the p nide. lt was suspended ia me m reated with 4 M HC in dioxane (OA mL) and 

heated to rihz The solhent ws mued by evr p ano and hde crude prdct was washed wit 

efhyl acetate to give 17 mg of 4 d-i 2 no)aze--carbosande as 

light-yellow sold 'H IMa (,300Yflt COD):5&93-8 59(nH211 CH 31-&63 (at 3 CH 4 

U4(J=66H= IH CL47- 14 ( 1J= HzIl CL) M'MW=299 

[0248 Efmpl 61 Synaests N-=We hyt4-pid-2-y 4 is-'

ylanino)&iaale-5-carboxmrde 

Hly M 4.iQ dbiHO INFt 

249] A rewadn minae of 4,iin-yi-24inidin--Vyhnin)lianle--arbosylic 

acid (60 mg), ey.2 . niylanane hydochiod (27:n. 04 nnl) Ienonazle -vlay ys

(dnhmo)-phophoninm henaflunrphosphate (BOP, 221 ag 05 a m hietynasine \3 

pL, 06 nmi) in CL ylfrnanud (2mL) in sealed tube wa hesd to 75 *C for 24 hLos. Then 

it wma qunched with waex (20 mL, fitered and washed with a The solid was suspended in 

metane (2 mL) and heated mi 4, M HQ in diozane (Qt6 mL). It was heated to MEfi and then 

evaporated to mave sehoent The resulting slad wa waed wit ethyl acetate and tied under 

vacnnn to a 64 aig of the N-methy4-(pidm-2-yt-24pnmian-2-yhnno)azole-5

cafanmnide hydrochInde as light-yellow Ah &H NMR (300 MH-7 DMSO-d) )5 8,85 (at IF, 

CHR 832 (4 J= 4 Hz 2H, CI . &93-S,29 ( '. 21 CH, 772 (n. 1H, £4 713 (mn 1, 

CH 4 2.5 (s 3H, NCH)- MS MT=313, 

[0250] Exampke 62: Synthesis of N-benyI-4-pi-2-y)2-pnnidin

yiaanmo)tiazoe-5abosde.  

y Lm no 4 w) fi Lml-e. rda a )=e 

i-D 0 

[0251] A eactia mctmie of 4-pdi2-yl)- -2-ydmmc)tiazle-5-arhc 

acid (60 mg, 02 nAal). benzylmmine (43 mg 0A nAl henzctrazol-1-yl-cry-ris
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(niethyan)4khsphom h n ,osphate (B0P 195 mg, 0A4 immiol, tietybnire (>S3 

ptL Os 6 in dnmetiWImande (10 mTL) was staned for 4 days. Then it as quehed it 

wter 50 mT} hEred and wmAhed ith wmis The soald was suspended m 

metanomdilcmetan t6) md thm fihted The fdtate was concentrated to P%7 24 mng of the 

nade as off-white sah 3i% ysd. 8 ig of the abovre ad was suspended inm =ethnil (l mil) 

and treAted wi4 M HI Mi dioxane (0.3 mL) R was heated to rent and ten evporated to remove 

sohent The esultg sohd was washed with etti acetate and dned under nm to mve 9 mg N

benzyl4(pyndn-3-y-(pyd-2-yhmi rhiaze- 5-c arborame hydrychlknde as an off

white SobA 'HNMR (300 MHz, DMSOa: E 1 2 (bE 1$, NHL 12 09 (b -it Nl. 871 (&1 

45 Hz 2HR CHJ. SA (s., II Ch,), &32 (dJ= H4z 1IR CHR S 09 (t, J = 7.5 [H, CH-Jt 

751 (m, IH, CI1 737-728 (n 5H, CH 7J1 (m lH, CH44 5d J= 43 H 2 ArCitN 

f252] Exanvpie 63 syteis of the ix deaa 2n4-4(2A-danunptedin

azni-5-'k-3 1141 7penta 20-da an-25-oicacid fti-hihrracmetate 

-S> 

[0253] In a sealed ula, a maeion naidsre of 4-yrdn-2-y-2iidin-2

ybnii iazle-5-carboxylic acid (66 .g 022 mol, tet-butyi l-anio-2-(4-(((24

dnniotenin-6-yl~meahyl) (mdl-mbnad)1-x- 51,5pnas4

nuierai-3-ate (MTX(COpu-PEG),NHy 120 m 0.22 m lmanie-yl-on-i

(dimetby ino-posphonnn hen~manphosphate (3GP, 146 mg, 033 mmo, tnethyhirne (55 

piL, 0.4 mn) in dimmhylmmmide (2 mnL) was heated to 60 "C fr 45 hrmn Aikr coma to room 
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teImperatine at was gnmmaded wt wter (30 mL). fihA adem washed mith water. The sdid was 

dC1& and thi sueanded i a mixsra of did mxehme and methinAl (6:4,30 mt), It wma filtered 

ad the fIlate -wa cnmremated to &ie the pue t± -bayl ester, which was tianed wit 

dichoamiimk (0 mL) f-lowed by addiamn of tiflumaetic aid ( mil The mane was 

signed at tem terpeanre for 24 hoar and ermpanted to p 268 ng of 24(4-(((24

~dn--d)tn~5-] &112,1-yna ona-220dianpecs-25-oie acid fr3 

ti" roaceta as heo'w-;wi . &OI&>1 N (.300 MU-x-, CDhOD). J &78 (d, =4.5 t, 1H 

Ct3 &62-& 574(m 4HKClNS37 7 Sa HXHC$A 739 $ J 63 HaIH 11 CH 71 (4 

9,0 Hz 2H1. CM) 7.06 (J .= 4. 8 Hz. I H CH. 635 (d J= &? Hz 2R CH. 4.5 (s 2 

C >455-450 ;(i 11 C 3-7TA2 (a 24H331 ((InNC0 4>IT MRS

m=1:920, 

[0254 Example 64 Syntesas of the Biotin drwatinw N.(3I-ao-35(3aSA 4 R20

othe1ahy&o-i H-t o[34-djndaz4o-4-yl-3 49 12, 15,1241 7- aoa-30

azap la coaflnty 4d i&m pi, in-2'y noi -5-arbanan 

[055J In a ealed tab a mactaon inixtne of 4-pi-2-y124iid -

yLn-m)1hiae-5-carboxyhe acid (30 mg, 01 maroL4 N-(29-eno392A5A 521,2427

nemanonaenSyl5(3aSSfa1}-2-xahesa bydm4H-arne[34-dynidmac4y1)pntarnde 

Bn(PEG)-NH, 68 m -g, 1 nm& benotZ4ee- yi-niscimeyhvsphophmium 

hexafinoophosphata (BOP, 66 ,g 15 mml, tiednyame (2 pL, 02 mnw) in 

mdiehylfmamid (2 mlt was heated to 60 "C for 45 homu. AfMi coohng to mom temipent, it 

was qaenched with water (20 mL) and extacted wih dichloommeiane (20 mLx 4). The combined 

organic 2er was iover sodi um fate, ccentrtt antd then puifed by-preparie TLC (2 M 
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NWs in memaned :dchkownnhne = 5 95) to affind 49 ng of N(31-m-35-((3A,4&6aR-2

maoexaliya-Htsem43j,4-dynnam-4ry)-3 4A91 2,51s n2427-nmas o

menasaay4 ii-'y- 2 tmi nim-yhoan dle-5-eararann as white solhd 

14 AF -a300 Mzk. CDflD) 630 (u, 1H CH241 (4 J=48H 2H CH 6A3 (. J 1 

Hz 9S6(iJ=7 z H L 7SS(t UiNh.A44tl=5 7H 11 CIL 7O 

J=4H C~4A44A4(i1 CK 4.29-4.25 ( Ii C44&4-44-4.A 4 13 132 

(i: IH. ClI) 2.6 (dd 12 5A. Hz oLC..- 2 4 1- =12.9 8z (d, Ca 2-21.4( 2H 

1.71t -53(m 41h L44-1.37 H NS). Ms 1iN 7=7a 6 

9256)E aEange 65: Synthesis of 2-Bom a-3-xo-3-pyn-2-yl-pupinitie tydroinsde 

N~ &...7C 

UY757 Buanoe (4 n 06 i eq)a add &wise to solution of3-Cao-3-'pynd 

IUd-proi (17 08 nl I k, inCBC (5 uS at 0-5 T Then the eactn amMiMn wa 

heated to 40 kC fr Ihour d 70 C fbr another ham- The reaction mixmne was evaPsrated to rtaove 

the sohvent ad the cnde produetwas used diectly for next step.  

0258 E ample 66: Synthias of 4-Poidf-2-yi-2-pnnid-2-yan)-iazole-5

embonihik: 

ALt E 

9J 2-Bom-3-ex-3-pyrid-2-v-ppiank h ryov ide (46 mg. CO3 nnw), 1

(pynmdin-2-yl)ta (0.6 MMO) and ftiefyAknme (0.63 ML 6 mmoL 15 eq) nwe anxed together 

iM ethanl (5 in!) mder arpn and reflued for I hour. After emolag to room temperatmar the rewaion 

was quem d hi watea (10 ) and then naeted with a 3 to I nxtm ofnethaoL and methyeme 

rMande (1:3) (5 MIl 3). The caumbined oranic phase was evaporated. The tne conamund was 

In-ed b cohm chruatographyr. MS: M H+= 291 

FORfLATIONS 
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f26} The present invents alasorelates to cnposions of f malations wiha mprise te 

snbstted annnoimlatles according to the present invention In. generaL the comporsins of the 

present a ion m pnse a eitentwe amnst of a:e or mom substmned ainathiazaes and sahlt 

thereofacewdig to -&e psat inentian whch ame eflktvs fr providing eatment w- pentng 

diseases that inohe unrgaated een grow; and me or som esaXpient. The eapsaions of the 

presntinann aso npnse an effctim aam -of one ar mom subsaeed anmnoaztales and 

ts threaf aceding to the parent immon which ae et~ctwe for imting ar pmveninag dseases 

.a& invaeinfecdioa wih a hepatitis virus; ad one r more excipient 

[02611 For the pruqpses of the present inventio the kun 'excipient" ad "caier 

ate used mierchangeably throughmt the descripnn of the present invenion and said term 

are defined herein as- Ingredimns which are used in the practice of fomudating a safk and 

effecthe pharmaceuticA camptostim' 

10261 The fenmdatm wilundestad that esCipients ae used prisnily to s=r in 

dehwerng a safstiable, and fctimionl phannaceutad, senw not Only as part of the avea' vehicle 

fi divey but aha as a mas fr arhieg effective abs i the reipent of die aetve 

ingredient An excipient may fil a rde as sinpl and diect as being an ineit fier, a an excipienr as 

used herein may be past of a pH stabihing system o coating to sue delivery of the ingredients 

safly to the stomach The fonamlatr cm also take admtage of the fact the compoinds of the 

present invention have iniprmed ceular potency, phanacakinei poperdies, as weR as iproved 

orl biaaadabihP.  

[0263] The present teachings also provide pharmaceutical compositions that include 

at least one compound described here and one or more phannaceutcally acceptable 

camer recipients. or duent. Examples of such carnen ar well known to those skied in 

the art and can be prepared in accordance xath acceptable phannaceutical procedure& such 

as. for example, those desenbed in Ramicgivw's Phasm cac &iencs, 17th edition, ed.  

Alfonoso R. Gennaro, Mack Pubshing Compan, Eastan, PA (1985), the entire disclosure 

of which is incorporated by refewne herein for al puposes- As used herent 

"phamaceutically acceptable" refers to a subsance that is acceptable for use in 

phanaceuticad apphcations from a toxicoogieal perspectie and does not adersey intent 
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with the actum ingmden Accordigly phannacendcaly accept carners are those that 

are compatible with the o&e ingredients in the ffnmuhan and me biologically acceptable 

Suppemaentary active ingredient can also be incorpmated ino the pharaceutida 

composition.  

[0264] Compounds of the pwsent teachings can be adinnestered oraly or 

paremeraly neat or in combinanon with convention pharmaceutical cariert Applcable 

sahd careers can indde one or Mue substances wich can also act as flavoring agents 

lubricants, slublizes, suspeadg agents filers gidants, compression aids bandes or 

tablet-disintegraing agents, or encapsulatingmateuial The compounds canbe foimndated in 

conventional manner for example in a mannr simula to that used fr known and-cancer 

agents- The componds mcan also be fommdated in conventional manner, fo example. in a 

rit sinlir to that used for known anti-vril agents OmI fndniadns containing a 

compound closedd hemin can compose any centinally used oral un mcluding 

tablets capsules btxccal fons troches, lozenges and ral liquids. suspensions or sahion 

In powdes, the camera can be a finely divided solid, which is an admixtue with a finely 

divided compouLd In tablets, a compound disclosed herein can be mixed with a career 

having the necessary campession properties in suitable proportions and compacted in the 

shape ad size desired. The pow des md tablets can contain up to 99 % of the comXund 

[0265] Capsules can contain uixtures of one or more compound(s) disclosed herein 

with inet flller() andlar dihmnat(s) such as phannaceucally acceptable starches (e.g, corn 

potato or tapioca sAarch, sugars, artificial sweetenng agents, powdered celhdoses (eg, 

crstaline ad microcrystaline celkloses> flors, getMns, gms, and the like.  

[0266] Usefl tablet formulhanos can be made by conventional compression wet 

gradation or dry granulation method and utilize phannaceuticall acceptable diluents 

bindig agents huiants, disintegrants surface nodifpng agents inchingg surfactants) 

suspending or stabiing agents, incuding but not hmited to, magnesium stearate steanc 

acid, sodun hU i sulfa. Ic, sugars lactose dextin, star, glatin, celludose, mietiy 

celldos, icrocrystlne cellulose sihum eboxyethyl celldose.  
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carboxethyellhose calcim, polyvmyprldme alginic acid, acacia gum, xanthan 

gun sodium citate compks silcate& calcium carbonate, glyhn sucrose sctiok 

dicakinmphosphate, caluima sulfate. actose, kaoihna manritot soxium chloride low melting 

waxes. and ion exchange remains. Smface modifying agents include namonic ad anionc 

suface mdfyt g agents Representative exmaples of surface moiforhng agents include bt 

are aot limited to, poloxamwr 188, bemakonimm chlode. calcum eaate cetlsteard 

alcohoL cetomacaogdl enisifing wax, sorbinan ests, colrdal silicon dioxide, phosphates.  

sodliun SoecyaIdfate. magesigum aluminum sihcate and ietdmwlmionae Oral 

famuation hemein can uize standard delay or inme-rease fonnulatious to alter the 

absmption of the compound* The orad fmdatiuon mca aho consist of admiistirteng a 

cmpound disdosed herein in water or fanut juice contaming apprpate soubihzers or 

emnhulsfiers as needed 

[0267] Liqid carers can be used wil preparing sctolnsm su pnsions, emulsions.  

snps di, and for inhaed delivery. A compound of the present teaching can, be 

dissolved or suspended in a phannacedcally acceptable haid camer sneh as water, an 

aam e shet, or a mixtue of both. or a pharmaceutical acceptable oils or fats- The 

liqid caner can contain other suitable phannaceutical additives such as soladiziers, 

emulsifies., buffers, presenravdes, sweeteners, flavoing agents, suspending agents, 

tbickening agents, colors, viscosity regulators. stabilizers, and osn-regzlators_ Examples of 

liqud camier f oral and parenterad administation include, but are not limited to, water 

particularlyy containing addlitives as described herein, e.g. cellulose deivatives such as a 

sodjna cadMyeffiyl cellulose solution), acoholh (includmg monohydric aLohols and 

polyhydric alcohols, e.g., gycoli) and their deriives, ad oils (e.g, fmtionated coconut 

od and amchis oil> For parenteral adininistratio, the caniet can be an oily ester such as 

ethyl dleate and isopropyl mistate Sterile liqd cariesr are used in stenle liqud fonn 

compositions for parenteral administration. The liquid camera for pressmized compositions 

can be halogenated hydrocarbon other phannaceuticaly acceptable propelantS.
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[0268] Liquid pharmacauical compositio which are stele solutions or 

suspension can be Utied by; for examplk in'aiauscdlar intampeitoned or subcutaneous 

injection StenTie stations can also be adminitered intravenousy Compositions for oral 

adminnntation can be in either quid or sold fknn 

[0269] Piekably -&e phannaceutical composition is in uit dosage faun, for 

esnide as tablets. capsles, powdes. sohutoni entons. emuhion& gandesz r 

suppositones. In such fum the phamaceutical comoation can be sub-divided in unit 

does) ontan appropriate quantities of the eonspxaidn The unit dosage form can be 

pakaged compositions for exande, packeted powders, vials, anmpoles prefiled ganges 

or sachets containing lquidis. Alvelrs y_ the unit dosage form can be a capsue or tahlet 

itself or it can be the apprpriate runter of any such compositions in pa& age fint Such 

unit dosage fann can contain from about 1 gnagkg of compund to about -00 mglg of 

conpeotut and can be given in a single dose or in two or more doses_ Such doses can be 

administered in any imamni- useMfid in directing the compound(s) to the recipient s 

bloodstream, mdudig oraly, via pants parenteral (inLding intnvenus, 

mntrapentoneal and subcutaneous igedionst rectaly; vagily, and transdennaly.  

[0270] When ad&niistered for the treatment or inhibition of a particular disease state 

or disorder, it is understood that an eikd-m dosage cm way depending upon the particulr 

compound utihzed, the mode of admnnstation, and seventy ofthe condition being treated, as 

well as the Various physid factors related to the individud being treated In the etic 

applications, a compind of the present teaching can be provided to a patent already 

ruffeng fnam a disease in an amount sufficient to cure r at least partialy ameliorate the 

svipams of the disease and its comphcations. The dosage to be used in the treatment of a 

specific individual typicallymust be sub jectivdy detrneby the attending physician. The 

ariables involved include the specific condition and its state as welR as the are, age and 

response patten of the patient.  

[0271] In some cases it may be desirable to administer a compound directly to the 

always of the patient, usmg devices such as: but not liuted to, metered dose inhalers, 
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breath-operated inhalers, nultidose dry-powder ihalem pumps, squeezeactuated nebulized 

spray dispenss aerosol dispensers ad aemsol mehdizers. For admnistraio intranasal 

or intabronhial inhahtion the compounds of the present teachings can be fomnAated into a 

hquid c inpoititn, a solid cmposition, or an aemsol composition The liquid composition 

can inclde. by way of ilhntaton. one or more cmpuAnds of the present teachngs 

dissohd partially d ehd or suspended in one or more phanaceutcally acceptable 

solvents ad can be adnmsted by fox example a pump or a squeeze-actuated nebxidzed 

spray dispenser The solvents cm be for example, isotonic sahne or bactelostaic water 

The solid composition can be, by way of ulmtwan, a powdr preparation in uding one OT 

more cmpomuns of the present teachings intenmixed withebactose or other inert powdAs that 

are acceptable for intrabrachial use and can be admiaastered by, for examine an aerosol 

dispene or a device that breaks or p tures a capsile mensing the solid cODpition and 

delives Te sehd composition for inhaLation The aerool composition can ide, by way 

of station one or more compounds of the present teachings.prpelantssrfacan and 

co-solven and can be admmistered by, for example a metered device, The propeants can 

be a clorofmocarbon (CFC-) a hydrfluraoalkane (HFA), or other propellants that ae 

physiologicaly and enironmealy acceptable.  

[0172] Compounds described herein can be admninstered pareterally or 

intapeitonealy. Solutions ox suspemions of these compounds or a phamiacenticaly 

acceptable salts, hydrates, or esters thereof can be prepared in water smitably mixed with a 

suifactnt such as hyoyl-ppleehlose. Dispemions can ao be prepared n glycerol, 

liquid polythylene glycols and mixtures thereof in oils, Under ordimy condition of 

storage and use, these prepamios typicaly contain a presenative to inhibit the growh of 

aeroorgaisms.  

[0275] The pharmaceutical fams suitable for injection cm. miude sterile aqueamu 

solutions or dispersions and stenle powders for the extemporneom preparadn of ste 

injectable solimons or dispemion. In some embodiments, the form can stenle and its 

viscosity permits it to flow through a synage. The fom preferably is stable under the 
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condiins ofmanufachue ad stage and can be preserved agait the contanunating acn 

of ulacmrganisnm sch as bacteria and fungi The auter can be a solWet or dispersion 

medium contam4 far exanple water ethanoi polyol (eg, glycerok propylene glyWol and 

lquid polyethylene glycol> siutabe mlxtums thereof and vegetable oils, 

[O74] Compounds described herein can be adnnsteed tradernaly, i.e.

admnstered acoss the siuface of the &d and the ume hrangs of body passages inchdig 

epithehal and mucosal issues. Such adnnstiraon cm be caned out uing the compounds 

of the presntI teachings hiding phanceuticaly accetable saliw hydates or esten 

theeof in lotons, creamt foms, patches& suspension soluton and supposfities (rectal 

and vagina).  

[0275] Transdermal admnnstratian can be aeomplished trough the use of a 

tanadennal patch corgamiig a compainmd, such as a compound diwcloed.hereia' -and. a 

carter that can be met to the compmd- cm be non-tonre to the skin and can allow delivery 

of the compound fhr systemic aborptio into he blood stream na the skin. The eane can 

take my number of fom such as creams and oinhmns, pastes, gels and occlusive devices.  

The cream and ointments can be viscoum hquid or semistlid enuhions of either te oil-in

water or water-in-oil tpe Pastes comprised of absmptive powders dispered in petrolum or 

hydm i pefroken contanng the compound can abe be suitable. A vanety of occusive 

deices can be used to relase the compound into the blood steam_ such as a semi-penneabe 

eb covering a reservoir contang the compound with or without a camera, or a 

maaix containing the compound. Other occlusive devices are known te literate 

[:76 Compound described herein can be admstered rectally or vagialhy in the 

form of a conventional sIposito Suppositoy foundations can be made from traditional 

materials. including cocoa butter, with or without the addition of waxes to alter the 

suppository a melting pont and glyern. Water-soluble sppository bases, sueh as 

polyethyIene glycols of varis molecular weights, can als be used.  
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[0277] Lipid fimudations or nanocap s can be sed to inutoduce componds of the 

present teachings into host cells ester n -o or in vlw. Lipid fonndations and 

nanrcapsades can be preparedby nhdkno inthe at.  

[0278] To inaease the effectiveness of CAmopands of the present teacang.A it can be 

desirable to combine a compound with other agents effctime in the eatnent of the target 

disease, For exanople m oher active companads (Le, other active ingredients or agents) 

effective in treating the target disease cam be diamstered with compnonds of ie present 

teachings The other agmst can be atministeed at the same tie or at different times thaU 

te compounds disclosed herein.  

[0179] Ccmpotnt of the pesent techgs can be: mefui fm- the satnent o inhibra of a 

patagil coditin or disder in a mmmaL for e lapea a luen subject Thepm t tearkngm 

a rdingly pride metnds af ftatng or inhibitnig a padiogical condition r disder by 

p iding to a nom a empnqrmd of the present tiaii din its ph macendealy aceapie 

sak) c a pham necal caMPositon tiaf i des one a mare co vpcnsa of te present eacrIgS 

in com antn.A or associa mth phamauceutcaly acceptable cmen Compound of the present 

teaimng can be administered aone or in coanbinaiom with other tberapaudally effective 

ccmponnds or therapies kar d ttreament or tkbian of the patlogdca canditiono diOsrder.  

[020] Nm-zinimg examples of CMpsictionS according to the prese imnention include 

fItrm abot U001 mg to about 1000 g of one or Mm acordiag to the pisct invention and ome or 

mmr excipient; iom about 0.01 nag to about 100 uMg of one or mAre substmted anmothsieles 

accOrding to the present imetion and cne or moe ecipients; and from about 0.1 mg to about 10 Mg.  

of one or more mbstiuted ammaianholes accordmg to a peset invention, and one or me 

eneipients.  

PROCEDTES 

[0'281] The foloing procedures can be utilized in evahiating and seletg 

compounds as effective for providing treatment or preveatng diseases that involve 

mregdated cell growik The Ntolomg pmeedues can also be uilized in evaluating and 
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sekdcting componds as effecnve for Ireating or preventng diseases hat involve inetion 

with a heptti vin.  

CeR cultues and conditions 

[0282] Rut-7 cells and dared famn hepatocellulr carcnoma e]s, and were 

dmoated by Dr. Xmuanong Lud (Thexel Univenrity Coege of MedCiee Doyledowm ?A).  

W E-2 were purchased from Amencan Type Cuiue Colection (Manassas VA PH5CH 

wee donated by Dr Masayuki Naguchi (nieesity of Tumkuba, lbaraki' Japaa T=L-2 

and PHCHhave been'mtalized trough stable nsfection of the SV40 lrge T antigen 

in nonnal hepaocytes and are ths cell lines &at are representative of nmal hepatocytes 

rahe than CC cells TE2 hae been confirmed to not foontumors in athxymic mice. All 

ceU lines were ciutmred and maintained in 5% CQ! at 37"C Huh-were maintamed in the 

claue media DMEMYFU (9Dubeccos Modified Eae Medaan) with 10% Fetal boine 

senmi (1BS), 100 p/n peim imn 100antumL steptomyciw and 50tg/nL 'onnocUa 

TIE-2 and PHSCHI were mantained in in the culture media Brchial Epithehal Growth 

Media (BEGM) Rith 10% FBS, 100 pgimL peniclmh 100 itt mL steptomyc& with the 

folowing additives fom the prepackaged kit Rwime pitary etrmet (BE) insuhim 

hdrocmtisone retinoic acid tansfemn triiodothymomne supplemented with 5 mgnl 

human epi&mal growth factor and 70 ngmin phosphoethanoIIamme (l za Walkeraille 

Iw, Walkerville, MD).  

Testing of subsituted amrniothiazole analogues.  

[0283 Huh7 cells were plated on 96-we plates at 2N1C mioells per well to penit 

gow in the presence of compounds of the discowre. Compounds of the disclose were 

prediluted and transfened to cell plates by atomated liqmd handling Cell were incubated 

with compounds of the disclosure for 72 hous, after which culture growth and viabihty wee 

assessed by addition of 50 pgtL 3-(45-Dmetl-2-tliazoi-25-diphenyl-2H-tetrazolun 

bromide (MTT) incubation for 4 hNr at 37 *C. Solubilization buffk (0.01M L, 10% 

SDS) was added folowed by incubation at 37 0C ovemaht. Absorbance was measured at 
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570 nm (mference 630 n). Compond of the disclosure were tested in in H 7 TH11 -2 

and PH15CH over eight-pot dlutions in half-log steps, testing 50A 16,6 5.0 1-6., 05 
0166 0 05: and 0:I6 pM in 0 5% DM Swith each cceatanon in dupicate wes -The 

mean value of the reduction offiabilit sipial in the MfT assay over the duplicate weas was 

used to &qem wthe conacemltton that is cytaxic to 50% of the cells (CC as compared ki 

DMSO-oni control (n=Xusing curidg analysis with XMI (BS, Sumy.Uf) 

Each compumd was tested from 2 to 7 times in separate assay triAk 

[02,841 Selectiity of tocfty in HCC-daived cels over normiver-deived cells is 

rant for the purposes of' developing a therapy that specihcay targets the caner ith 

low toxcity for the whole tnr. The Selectre index (S) is the ratio of CfY in nomal cefs 

(TW 7. or PH3CH) over the CCQ in the liver cancer derived cels; thus, the higher the 

member, the lower the potential toxicily at an efficacious dse.  

Table 2: EempAay cel viability screening results for compons of the dislosme 

with Huh- 7ce T 2 cells and PH5CH ceR 

Huh7 THLE2? PH5CH 
CC, CC, TW 2Y OC, PH3CH 

Entry Shat (nM} (& ) Huh7 Si (z" h iff7 SI 

NH 

I s5H 1.J1387 39.9S2 2833 50.000 3605S 

N 

>-H113-00 1.905 V255 

N 

3 6433 9.156 1A23 
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tN N 
4 6.31) &66 W 1. 374 

:s ~ 14.227 484711 31.NO7 

N ?

s 6,526 17,78': 27 2 5 

0.63 140i ]2-0 39-i 6-5 

\NH 
9s: 2--S 29-911 11-916 

'5>-N 7.816 9141 12475 3S/ 0 

4r1 

-N I 

s1" 5.000 0:.539 0.10
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12 H,30. 4.471 1,464 

N= 

I ' '-NH 13 35-016 YXOO 1-428 

1>4I 3-7C 40.966 L,2,90 

.1 < \5317 49-120 9.238 49.72S8 9353 

N 

S ) 16 25 70-5 50.i000 1-945 50-DOCI 1.945 

NV 

\ .850-.00, 4-9-75 0. 9 95 .46.gSOz' 0-.37 
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19 0.562' 3-8709 106379 -44-17 121:-2 

N N 

N 

20 iHtON N 11-329 31137 2,74 4&86 4 137 

N 

15136 ]24331 1.02 4412 2,959 

N F 

22 5,925 42-952 7,232 4L1-91S ^57,86 

N 

22 I| '-NH 95 4S5 U3 4IS 7X6 

243 w 49277 359 0. 4A34l 50. 0-4.43 

S/ 

N 
I -H 

2411, 50.0W00 4A414 5{LO 4.434 

N=N 

25 S 25-77 50.0 1932 50clk0 1932 
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N 

a12,79 2 ZI l 5"llOLXO 1913 

.52 -' 73 2,234 0116 47-616 17,39-7 

OH 

- NH 

NH 
328 465-189 50.19W 1 0803 50M00 1. 000 29 No .2HCI16 5000 3125 5-3f0 3125 

32 '2 50.000 50422 060 50300 1 00 

C)a 

.o 0.01.6 50.0010 3 1 2,5 YLOOO C 3 125 

32 50--.& 8-0,1 0. 160 50UN0 1LOW
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N \N 
H 

s 2HCl: 

33f)501% 3.537 £071 $000 00 

34 26-2"1 3 7.2 20 5000 1.S78 

35 4317 37206 7.888 39 233 8317 

N 

36 5000 50 000 1000 50.000 l 0L) 

N 7 

37 Q 17342 50-0 2.818 31A85 1775 

K N N 

38 1246 29395 23591 38599 30978 

N 
N N 

-NH 

39 12390 10292 0392 2.889 0222: 
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40 34,43 50,0W 1.435 50.0 MI 1435 

41. H2  500W 2614N 0.532 54)2000i 1o.  

o39251, 50 ADN 1.274 .50.000 L274 

43 1100-3 54000W 4.544 50-000 4-544 

44 / 2a4,7S 51000 2.442 50 -0010 1442 

45 7;8-6.0: 50.000 .250
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46 3.:00.: tested, 

K4:7, NN GID16 5O.00.0 3 150D 50-00(D 3125.00 
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WHAT IS CLAIMED IS: 

1. A compound having formula (I): 

Ari N Ar2 

N' 

R1 S(I) R2 

or a hydrate, solvate, or pharmaceutically acceptable salt thereof, wherein: 

00 00 

R' is selected from: O o , o\OH, and O ; 

R2 is selected from: hydrogen, methyl, isopropyl, tert-butyl, benzyl, and OH 

Br 

N N ,N N 

Ar is selected from a group consisting of phenyl, 
OH 

N N -N N 

and 

rl'-'- N r- N cl" Br- 1N 

Ar2 is selected from a group consisting of phenyl, ci B 

CF3  CI 

CN4 N 

, ands .  

00 

2. The compound according to claim 1 wherein R, is , \o , o , or 

O .  

3. The compound according to claim 1 or 2, wherein R 2 is hydrogen, methyl, isopropyl, tert

butyl, benzyl, or 
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4. The compound according to any one of claims 1-3, wherein Ar is phenyl, 

OH 
Br 

,N 4 ~ N NN N 
Nor .  

N 

5. The compound according to any one of claims 1-4, wherein Ar2 is phenyl, 

iFBr 
r C 

6. The compound according to any one of claims 1-5, selected from: 

(4-(pyridin-2-yl)-2-(pyrimidin-2-ylamino)thiazol-5-yl)methyl acetate; 

(4-(pyridin-2-yl)-2-(pyrimidin-2-ylamino)thiazol-5-yl)methyl butyrate; 

Ethyl 4-(pyridin-2-yl)-2-(pyrimidin-2-ylamino)thiazole-5-carboxylate; 

Tert-butyl 4-(pyridin-2-yl)-2-(pyrimidin-2-ylamino)thiazole-5-carboxylate; 

Ethyl 2-((4-methylpyrimidin-2-yl)amino)-4-(pyridin-2-yl)thiazole-5-carboxylate; 

4-(pyridin-2-yl)-2-(pyrimidin-2-ylamino)thiazole-5-carboxylic acid; 

Methyl 4-(pyridin-2-yl)-2-(pyrimidin-2-ylamino)thiazole-5-carboxylate; 

or a pharmaceutically acceptable salt thereof.  

7. A composition comprising a compound according to any one of claims 1-6, and a carrier.  

8. The composition according to claim 7, wherein the carrier is a pharmaceutically 

acceptable carrier.  

9. The composition according to claim 8, wherein the compound is selected from: 

Ethyl 4-(pyridin-2-yl)-2-(pyrimidin-2-ylamino)thiazole-5-carboxylate; 

Ethyl 2-((4-methylpyrimidin-2-yl)amino)-4-(pyridin-2-yl)thiazole-5-carboxylate; 

Methyl 4-(pyridin-2-yl)-2-(pyrimidin-2-ylamino)thiazole-5-carboxylate; 

and a pharmaceutically acceptable salt thereof.  
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10. Use of an effective amount of a compound according to any one of claims 1-6, or a 

hydrate, solvate, or pharmaceutically acceptable salt thereof, in the manufacture of a medicament 

for treating a disease associated with infection of the liver with a virus.  

11. Use of an effective amount of a compound according to any one of claims 1-6, or a 

hydrate, solvate, or pharmaceutically acceptable salt thereof, in the manufacture of a 

medicament for treating hepatocellular carcinoma or primary liver cancer.  

12. The use according to claim 10 or claim 11, wherein the compound is selected from: 

(4-(pyridin-2-yl)-2-(pyrimidin-2-ylamino)thiazol-5-yl)methyl acetate; 

(4-(pyridin-2-yl)-2-(pyrimidin-2-ylamino)thiazol-5-yl)methyl butyrate; 

Ethyl 4-(pyridin-2-yl)-2-(pyrimidin-2-ylamino)thiazole-5-carboxylate; 

Tert-butyl 4-(pyridin-2-yl)-2-(pyrimidin-2-ylamino)thiazole-5-carboxylate; 

Ethyl 2-((4-methylpyrimidin-2-yl)amino)-4-(pyridin-2-yl)thiazole-5-carboxylate; 

4-(pyridin-2-yl)-2-(pyrimidin-2-ylamino)thiazole-5-carboxylic acid; 

Methyl 4-(pyridin-2-yl)-2-(pyrimidin-2-ylamino)thiazole-5-carboxylate; 

and a pharmaceutically acceptable salt thereof.  

13. The use according to claim 12, wherein the compound is selected from: 

Ethyl 4-(pyridin-2-yl)-2-(pyrimidin-2-ylamino)thiazole-5-carboxylate; 

Ethyl 2-((4-methylpyrimidin-2-yl)amino)-4-(pyridin-2-yl)thiazole-5-carboxylate; 

Methyl 4-(pyridin-2-yl)-2-(pyrimidin-2-ylamino)thiazole-5-carboxylate; 

and a pharmaceutically acceptable salt thereof.  

14. The use according to any one of claims 10 , 12 or 13, wherein the virus is a hepatitis 

virus.  

15. The use according to claim 14, wherein the hepatitis virus is selected from: hepatitis A 

virus; hepatitis B virus; hepatitis C virus; hepatitis D virus; and hepatitis E virus.  
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16. The use according to any one of claims 10, 12 or 13, wherein the virus is any virus 

infecting the liver.  
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