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Subsined Sswnothias
Induhitors of Bepatiiis Vous Replication
CROSS-REFERENCE TO SELATED SPPLICATIONS

des s Inhewtors of Capesrs, Iocludng Hepatorelnlar Cammnome, and &

[O081] Thus spplicsbon cimms the beneffs QfUS Fronstons! Spphicstion Ne. §EISINTF
filed Ootober € 2011 whick i herein incopoested by reforence in ity ntivety.

FIELDHOF BNVENTION
[BE] The present imvention descries composnds sod methody wweful for the trestment of
camoes,  wehading  primscy Hver  coneer,  hepoiocelNelar carcwosew,  hepatoblssioma,  and
cholanpocaranens, and the tesiment of vwal mmm miechon, welodme ut oot houted to
hepatitis & vuws infection, bepattis B wurws wfecton, bepatitis L vines mmfection, hepatitic IV vimas
mfection, and hepatitts E v infecton, as wall 3z other vivad species St tofect the Sver

BACKGROUMND OF THE DNVENTHRY

[003] Pomary ver cancer 5 convently the 8% most commins

men end mindh among women I the U, vath fhe monbers moreasing vearly. The mwost mecent dals
melicate that in MOE Heve wers an echmafed 31 370 pew casen of Bver and bele duet vavvey of whick
the oisyonty ae hepatorelinlar cpvnorss {HIGR), with 18 318 desths (hobtute, N, SEER Cancer
Stansties Rewvew, 19752005, Ries L&KL o 3l Editors, MY Worldwade, # 3¢ the Sourth mwogh
oomeno canver, Witk spproxtmstely $6300 fatal caves reposted i MKE; baved o cvovent bends and
haseline soodels, the imridencs 55 expecied to nse to THH M m 3013, and 955,000 wm 2030 Dlathers,
L. and I Losear, Projecticns of Zobal moeta™y and rden of disease Home 002 to 30340 FLok
Med X 3 11, p oMl Although # 13 comperstively wesmmon i the US, iy serdenve bas
been maing over the last 30 yems potielly 35 2 el of burseonine swiedery of cases of olowse
beratts € aMwell, 5 ad 53H Puk The spidenuclosy of bepatocsdllar cancerr fooe the
perspecives of publie bealth prolders fo fuowe bology, T Gaotrosmieend, MO8, 48 Sapd B po 36

cxuse of cancer deaths among

181, El-femp, HE | = 3l The conhmung morsase @ e meidesee of hepatorellular caromomes
the Umnited States: an vpdate. Ao Intesn Med, M3 138038 p 817-13) nue of the principal causes
alose with hepatitis B and sflsfonn eoposuse.
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{0084} There 15 3 Tong &l peed fovr new disgs that ave bath Ma%mikﬁmg and effectrve
i frealing pattentt with promary Iver capcer foclnding but sof Yosted o hepatocelulay cavminoma
hepateblasinons, and cholanmocaroinoma. Thewe 15 alse 3 clear and present nesd fiv new thempentic
seentt et are both disesse wodifiong and effective  festing pohents that ave mmfected with =
wHws Lhe pewnt smeoton addesses the nesd fov mew diugs thet me both doeane-
modifiing snd effeciive I reating pattents suiferng Som prosey Fer canoer and bapatocslintsr
carcimorns, Deeawse the present invenfion tepebhy ' the cefl brpes that have bees demonstrated to
support wvival infection in the Terthe presesd sovention addresses sko the pesd for mew aninEal
dvugs st ave both Ssesne-rondifitng and effective i bealing patienty that wve mbected wath bepatlis
A vavmn, hepaths B, hepaiits € vaovs, hepeiths TF vows, and bepatitic Eoimes,, 25 well av otfer

ERIEF SIROARY OF THE INVESTRON
{8983] The present mveniion s direcied towand novel subshufed ansinotivas
of fewala {3

Ichubnr hydrabes, sobsotes, temeceuteally scoepblle sl podiusy and complexes Hhevenf,
whersm
R it selected fom 3 group conushng of hydrogen, $,-C lnear slknd, kmap\i cyelohexyd,

browmine, cysne, :}’ZJL\Q oy Ao ll\ E‘?‘G’”\«m %*“i,u* ku”t:‘i-i

£y
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B i celected fom @ prowp oasttng of hydropen, methyl, foopsopy, tertbutyd, benmy, and

) B4

[9006] Compounds of the siuchues e . s R

are exchided Hom the mowel

componnds of forpyada (T
{8907} The prevent mvention ¥ ale duscted fowars novel methods of wse of compowmnds of

the strachare
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{H04S] The present mvention futher relates fo comsposiions conpusing:
an affechive amoumt of ove ov meee conpounds soosnding to the merant Sveniton and &b exciplent.
(R0 The present nrveation alro wlates i 7 wethod S beshnr or preventing Sweasey et
mvelve wwepslaed cel groedh wwhadisg, for example, wimary Yver cancer fepsteceliular
carvnoma, hepabichlacioms: cholampocarcmoms - bewast canesr, oveian canves, fung canoer,

mng fo 3 subiet an efferiive

Yeukenma, and melachelic disease, said method comprsng adommest
ameunt of 3 conpound oy compasiton soconding to the present iInvenhon,

[S018] The present iovenbon yeb Suther relates to 2 methed S trestng or preventng

disseser  thet swelve wmegelsed ool powth  weoleding for exanple, prmsry v
eamees bepatooslldar caemoma, hepatchlsstonn, and cholangiocarcmoma, bysast sawes, ovanan
camesy, hmg cascer, \enkensia, and mefastabic disease, whereitn said method comprises adpssdsiering

o & aubdect 2 composton compnsng an effecrive mnoust of noe oy more cony

fhe present invention and an eveiment.

(6811} The pecenf mvention alow relates fo 3 wethed fv beching or preventng disease av
conpdthons associaled mRY prnmery Swee concer hepatocelulsr covenoems, hepatoSlastomnn, and
chalsmorariwoms hesast comcer, ovanian cancer, hag cavesr, Sadewis, and swelastalic dveans and
dizemses that weodve unsseulated coll prowth. Sad pethod comprse sdmsestenng to 2 sulyect sn
efferive awoust of 3 compound oy conposiios scoording to the present mvention.

[0813] The precont invention vet fusther relates to o methed for beafag ov preventing diseans
oy conghbiors associated with mrissary Svey cances bepetorellnlar caveimomiz,. lepatoblastome, and
cholongocarcinene, breart cancer, ovarian cameer, hmg cancer, levkenda, and mstaxiatic dissase, and
deveases that Bwelve weemsivted coll mowth wherses said methed compiser adodmistering to 2
suhiert 2 compesthon compnsing an efferhve amonsd of sme oy mowe conpounds acoonding fo e

vesent ipvention and an excipteny,

[0813] The present trvention alse welates to 2 method fv besting or preventing dizease or
condifons awonimed with wrepnlzted cell ol Sad netheds comprise adosmishenng 0 3
subract an affeotive o of 3 conpound o cooposition acconding to the presert invenfion.
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{914] The presond mvenbon vet fuvther velates to & method foo beakar or preventing disease
oy condiions associated with wnwewlated coll prowth, wherein said pwthod comprises adnunistering
fo & subgert 3 compontion comprising a effective smowunt of epe of wove compoundy avcording to

[818] The prevart mvesthion adlve sedates o 3 pethod fo heating or prascentsg dissases that
prvolive: sxferiion with 3 hepett vows, meluding, for sompde. hepabihis & v, hepalisis B wrus,
hepatis Cvimus, bepattns T vows, and hepatthis E vaws, as well ac other varal species that wfect the
Sver, sud mothed conprising sdmimstering fv 3 subject an offective oot of & coppound e
cnnpradion sncerding i the present nyenhios

18] The present mvention vet fother relstes to 3 methed Ko becing or peventmg
divessey et wvodve mibehon with 3 hepalties vims, scloding, for saerpls, bepattis & voms,
hepatits B vous, hepatttey © vous, hepatiis D s, and keg@tm E vuns, 8 well av ofher vaml

species St mfert te ver, vhorsin said methed COIPESES b & subiect 3 componSon
oompeisng am sfechve anmount of ooe o more compounds sam‘m&mz to fhe present svenfion and an
excimend.

EIT] The precent swenton alse ssfates o 3 mathed for eahng ov preveniing Siseass ov
oondeitars sesocabed with bepatitis & wns, bepatsss B vemes, bepatiis € vimg, hepatias B vomes, and
hepatitts B v, and diseases that owelve mfechion with 3 bepeiils vovus 25 well as other vxal species
that mfeet the ver. Sad methods comprise adesiresteing fo & sulyect an effectve amsount of 3
compound or composion acconding o fhe present mvention

[9818] The prevest mvenhon vt fether relotes $ 3 weethod i beslng or preventing divease
or conditians 2asociated with hepatiy & wirws, hepatitts B vunss, bepeis € vews, hepattins B ramex,
and Hepatths E v, and dhseases that sovedve mfechon with 2 bepetits wvus 25 wull as other viral
spectes hat misrt e e, wheran sad methed conmpases advumsiennyg fo 3 suect 3 compostien
comprising an sifechve sowvunt of one o7 owore compounds acoonding to the presest mmveshon asd an

(08197 The precent toveniton alse selates do o methed fw beshngs or preventing disease or
condetnns sosociated with infection with 3 bepatin wirmen, 3o well 3 other vival species that indeet the
Sver. Sad melhods couprre coumisterser fo 3 subject an offecve amount of 3 componsd o
compenion socvedms o the precent seveniion,
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{8028] The present iImvention yet further relates to & method Soo beating oy preventing disesse
o condiions associated with infoction with & bepatits v, 3 well 3c other varal species that infect

the bver, whevsn sad methed cnmprises aduunistering to 3 sulject @ compesiion CORNYINAE a8

effective smevnt of wne o wore somipounds seoonding b the prevent invention snd an exciplent.
(B3] The prerest mvestion Rxther relates o 2 provess for pepeung the compounds of the
pesent rrveniion.
[8922] These and sther ohyech, features, and advantsges wall hecosse apparest to these of
sdivaary shall i the art from 3 reading of the following detailed desoription and the sppended clatms

A percenteges, rafios ad peoperfons heresr are by womghl waless ofernase specified. AN

Pemperatmes are i degveey Telans {F O) unless otherwine speaiBfed. A decumests vuted are i

nent v oo is be conshuwed s

refevand part, Incrporated bovss by reforsnee; the cilagon of any dow
s ademesen et 3 i poaee @t el respect to the present swention.

DETAILFD DESCEPTION OF THE BIVENTHIN
{2023} The sulchuled aownoifsancles of the present uwe

posveniing disesses associated walh mwegmbsted cell mowd, fov exsogpds powery bver cxmoer

piton ave capeble of teatng and

hepatocellulor coromoes, bepaiodhctona, snd cholsagrescmoes, brsest cancer, ovanmss camess,
Sy capcer, louhenss, sod owlesiziic disesze. The subohuted anmotfezzsles of the poeseat
mvesnhion ave Al capable of bestne and preventine disesses avsocizied with fertion wilh 3 hepahits
virus, for exampde hepaliis & tirws, hepalifis B vous, bepatits € vimes, hepal$is T vwps, and
hepatitin E vous, as well ar othey vanses et oot the bver B Bas been discovered that cosypounds
of fe diselosre canse oell oycle amest aud popdosts = bepatocellular carvimness FICD -dermved
cells a3 well sy hepatohladionn. beesst cancer colls, and ovanan sercivoms oells. I addstion, 8 has
been detenmned il the «fect on senssirve oedls, S exseple HUCdermved cels as mell as
hepatoblactioms, Sweast cancer cells, and sramian covomesma oells, v noneversie, and that e
ommpounds of the Ssclomwe acf Hwough mivhithon of pafolc anbh-spopicic sigmaSsg by the
regalainey kinases AXT, mTORCT and mTORCY. Fother, the mubsthsed aminofuareles of the
discloswre destoy cells thet suppoet mfection wath & hegalits wims, fov example bepatiis & vous,
hepatits B wmes, depaiin € wirex, bepetifs U winss, and Hepstitss E vens, such as {eell bpe do
support Hepabhs mohon), and e ssove & auvesl sgenty fir the heatwent axd meverhon of
dizeqser ansocived wuth infoction with » hepalits wirws, Sw oxvasple hepahiss & vous, hepatsis B
&
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vivus, hepatitis € vires, hepatitis D wivus, and Hepatitis B sirus, a5 well & athey v&s‘éﬁ?ﬁ species that
O] Withowt wishing to be houted by thecry, 1t it hebeved that the aubstituted

fhuazotes of the dwclonre ran wosborste, shale, othervise cause o be coutolled

disepses sasocinted wregisted cell grewth. In addifion. snd also withowt wishing to be
{imsited by theory, it 35 believed that the substitnted anunoth
aweliorate, shade ofterwise rouse fo be comroBed, dissas

Tover wath 3 wiwen

iamoles of the dsclosge can
s gssocizted with mfeckon of the

(B8] Thooushou the descrphion, where compontices ars deseribed as having, melnding, o
comprinng spectfic compopents, or where wooemes ae desrbed x hewving, iscludine or
onmprising specific process sfeps, i Ik contemplaied that conpestions of the mwesent teachmgs ske

comsist essesially of, @ copud of, the recited componesds, and st the precesses of the present

teachings alse comnst essentially of, or consst of, Se recited processing steps.

(B8] B the sppboshion, whee sn element w sourponent 1s sad fo e meloded i andior
selevied Soon o ot af recsied slements o conpopessdy, # shoald e snderstond that he slsment oo
componen can be any coe of e rectied clements o conposesty and can be selected fom 3 poup
connsing of two o move of the recibed slements oy components.

[B817] The me of the smpular heremn meluden the plural {and wos versa) nrdens specsfically
shated oherwase. In addhon, whers the e of the form “shoat™ & before 3 quanhiatve wwlve, the
poecent feacisnrs abe mehsde the speeific gquantitstive valve ool wnless specifedlly sialed

{0928} B showld be wmderstood that the srdey of steps ov ovdey for performung certan achons
15 immatenal so Yong 3s the presest teachmgs vemam operable. Moseover, fuw or more sleps or
achons can be conducted stmullanemsly

(0929} Ao woed bevein, e tumm Thalogen” sdall mean chionne bronune Susine and iedine,

(0038} As weed bermin, wnless otherwse noted, “a¥iod™ andier “slphetc” whether wred dows
ar as pt of 2 suhstibeent srowp pefers to svusht and branched oarhon chains bxang o 30 eoben
osw or My musebher wathen this vange, for exansde 1 to & casbon atooss or 1 fo 4 cardon stoms.
Designated sumbers of carbon stemss {a.g Uiy shall refer independemily to the nwssher of cerbon
Mows m an alkyl ey o o the ol postion of 2 lvper allil-cosdammy smbshivend. Non-Ymswge

F
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examgples of allnd g molude melhyl| sthyl, ppropyl Soproprl s-tndy, sec-bulyl, Go-taeyl
syl and the Bhe o ARRY grouwps van be opbonslly substthuted. Moo-Somitog examples of
substhted ok moups meolude vdrovymedny, chloromednd, nffesrcesethyl, amwemetingd, §-
chiovsettel, T-hvdropetid, 1.3-d8voroethyl, T-carborypropd, and the He. In substnent groups
with muliple aln groups such ms (U ol avume, e ik sroups misy be the same or Sifiwent.
BT As weed herain, Hhe bomy “alenel™ and Sl mroups, wlelerwsed alose or as
part of 3 substvent sroup, el o shraialy and branched cobos chates heving 2 or more carban
stows, preferally 3 o 3, whessin o alkenyd cham kas ot Jeast one double bond i the chair and an
Ay chem has &t least ove fnple boad in the cham. Alkenyd and s%myd groups can be opfionally
subshhuted. Noshnnbnge exanyples of slkemd mrougs molude stheayl, Fpvopensl, Ipropss el 2
msthylethenyl}, Ssopropenyl {afe ZomthdetencFad), batsm-don) and the ke  Noohowang
exangdes of shbsiviulad dleny sroups mehede 2-cidomatbenad fafe B-chlormanyll, Sdendanrbuten-
T-bydrooy-T-methvioct-den 3l T-hydvosy-T-methyloet-3 5-Sen-2, and the Ie

slmnsitng E&mﬁ af allney goups mohsde sivmyl, prop-Tomy! (alre propaegyll, peogem-L-vl
and et hex-dam-ivdl  Monhestsy evenples of subchinted alonyd poups wmelede, §-
hrdroere-Saefhiy@en-3onyl, S-hedeon-Smetintbapd-Fam-Sd, Sadbaey-S-athibept-Taad, and
the hke
fO932T As used baern, “rwclealind,” whether weed zlone or 3y pat of anctber srowg, refeas to
2 non-momafic caobon-contaming nngy wohsdes cvelized allng, stkeny, and somd oups, &g
heving froes 3 o 14 mog cavhon sfoms, preferably fom 3 40V o 3 fo & mog cavbop sfoms, orsven 3
o 4 nop carbow afvesn, and optiosally contaisany one or e {ee . 1 2, o0 3 douhls ov pde bond.

Cyoloalln mroups can be poneeyelie {e.g., evcdobexyd) or pelyeyelie {o.g | conbmms fused, nndped,

oedor spive nmg syt whersss e carbon atomes ars located made o cudside of the g sysbean.
Sny swtable mog posthon of the oreloalin moup can be covalently hinked o &e defined chemseal
struchme. Lrodoaliod vings ean e optonally subcihnted. Moshmpiing exsmples of cveloalnd smongs
melnde oyclopopyl, X-methyd-eveloprord, ovclopropenyd, oyvlebuty, 3 3-dibvdvoonrevelonstd,
oyt cyelopentadienyl, cvelobeed, velcherenyd, cvelohephd,
cyclecctam,  deealind, 3 5-cheesthyleyclopenty], 3 S-duchlornevcioheand, d-lndrocyeyciebsryd,
3.3 >3-emethvicyclohes-1-9, octzbydropentsland, cotehyden-iflavdenyl, 3ad 58,7 Ta-hesbndn-
I mden-t-vl, decsbrdroszulenyd; Bievelalf. 2 Oldscanyd, decshredronapdthalenyt, and dodecabvdrg-

1 fvoreyyd The tem “eveloalnd” alvo setudes casboowehe mugs wloch e Meovehe hndrocarbos
8

cvolobwienyl, cyclopentyl, ovclopente:
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nngs, oon-lowheg ecwnples of which mclude, Sievele-f2.1 1lhexanyl. becwelefd 3 1 feptanyl
heeyodal? 1. heptanyl, 13- dimetind 2 3 THheptan-2v, Sieyeleld 3 ectanyl, and
heevedal3. 3 handecanyl.

shirkate hydrocawhon sreups hoving e spemfied monber of carbon oo, schotheled watk Ve
meve halogen. Holealld sroups inchads p&hﬁlm&ji sroups, whersin all hvdrogess of an aligd
group have been replaced with halogens {eg, -LF;, CFLF) Balealyd groups can aphonally be
subsittoted wulk coe ov more subshitents o addibon to balopen.  Tusogples of baloalod prowgs
mclude, bt we oot lowted do, Susramethyl, dichicesein) mifluovomesthyd, Sachlcmmetind,
pestefnoresthyl. and pentsrbiorcethyd grovps.

M The tem "oy refirs o the group —O-alin), whevetn the alled sroup is as defined
above. Alkewy groups opbomally may be subshtied. The terms Uil ovcle shomy mfers to a ring
coataning ¥ to § cavhon sfoms snd @t least ooe oxyveen sfom (e g, istralnedrofiwan, tebralneden-2H-
pyrand. Cell ovehie albery goups optionslly msy be sabotituted.

OS] The term “mrvl” whersin weed alome o 5o part of anodher prowp, o defined heret an 3
A msahraied, svommiic monoryelic nag of & cabon meeabers o fo an wesiurated, scoilie
podveyele rning of Som I de 14 carbon menbess. Sl omps can Se, for exanple, pheey! o sephiing
g sack optionaly subshitted waith cne oy move moieies capable of veplacing one or move fvdroges
soew. Nop-UosSng sxamples of anyl groups melede: phesy saphiinlen-1+l, naphibvies-20f 4-
Huoroghenyt, 2hedvonphenyd, I-methviphenyd Famsne-4-Suovophenyi, NN
diethrlunmephenyt, S-cyanophenyd, 2, 5-d-vevr-bnebvighenyl, J-methasvpbenyl, 5-
brdommaphtbyien-Iad 4 5-Shwethoomapithylen-1-4d, aud Scyvwagpibrles-ial &yl poups
ke molude, v sxample, phemyd or napldind o Hved woth ome o move olveld o pahally
satusated cavbon mngs {ag., hievelold.2 Wocta-1 .3 5 -bsmnd, sndamel), whirh cas be msbolifisted ot one
oy move carbon atoms of the aromatic sadéor sahwrated or pariially satursted nings.

[9936] The form “arylalnt™ or Taeallnd™ refers to e sroupy —alivi-arvl where the aflod and
arvi groups s A defined heratn  Asalkyd poaps of e present invention ave sptionaly subshsted.
Exanpdes of andsllod poups modends, Ry exanple, beory) [ghesgdethnd, Jphenvlsthyd, 3
phenviprepy, Iphemfmropd, Suosaydmethy aad the e,

¢!
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{8037} The terms “helewooyebe” andioe &e%erm\:ie‘ andior “heterooylyl™ whether wsed
aloos or a3 part of anather group, are delfived hevein 35 one o wove ning daving Hom 3 o 30 sows
wherein at least cne stom in at deast one ung & & hefersaton selected from mifveges (N}, saypen (8
ov sulfe {5) sud whevewn Rether e swg that ieluder the heterosfow # poo-monmtie I
heteroeyele srowps thet toofede X or moves feed mngs, the nop-helersaton: heve mup e e ant
ez, odolingd, tetralpdroguinaling, chromanyll. Exemplary heterocycle gronps have Som 3 o 14
ring atoms of which from 1 to 5 ave heteroatoms independently selected Sow siropen (), sovgen
{3 or sulfer (8} One or swore W or § stons in 3 heterseyele srovp con be axdized. Heterveweds
groups can he ophonally substiwed.

HOR3E Non-lonitng esunpley of baterverelie unity bwme 3 stugle ving Sebider diszsnayd,
Nidingl, inoxarsling} isscamalyl
fesmebdend,  vothemiyl oobascleyd ocsbaoelidnenyl  socaoebdinesdd,  eedeatomyd,
teakydvofiramy],  prwolidinyl,  oewpbsbmd,  pyerscnd,  mpendinyl,  dibwdvepwanyl,
fetralrvdropyranyl, ppenndin-d-oayl i\&lmmtam& T34 Stelrahydro- 1 H-amepanyd, 3 F-dilnche- LA
mdele, and I3 3 d-tebabvedio-gumeline.  MNop-howhng exsnples of heterecvelie vty having 3 o
miore nngy inchde: bexehydvo-i 8 pyerolmeed, 38,8587 Fa-besebydre- 1 bavweldbnadazalyl,
324 587 To-benabpdro-1ffandelyl, 123 d-etabrdogumedens,  chrooanyl,  ssochesmaanyd,
mdeliny, nandeln, sod deealnedre-1 B crclooctafblpyrroil

(0939 The tew “heferoayd,” whether woed sfose o 3 part of another prowp, 15 Jefised

herem a5 oune oy riags having oo § to 28 stonss whersse 3t east one stoen m st least ope nngis
& heteroaton: chosen Hoen mibrogen (35, ouyres (O, s ol {8), snd whevemn firther at Isast one of
the ninrs thet medndes 3 holorostoss By aromste.  In hetevsanyl gromps that welude 2 ov mnee Sased
iy, S mon-heteroatnem besmmg ming mwy be 3 cubeowdke {ep. & 7-Dhibydee-3T-
cyelopentapnrndiee) of anvt fe.p, bavofivroyl, benrovophend, mdoldll Exemplary bateraaryl
evoups Sove Fom ¥ fo 14 nop atoss and condais Soes T e § rop belsroatoss: indepesdenty selected
From nrivoges (1}, oxovgen {0, or sulfier {3).  One ov maove N ar 3 atoms i 2 heteveany moup can be
puodized  Helervaryl svoups can be subohhsted  Nos-houting exsogples of hetesoary] mops
ronfatung 3 aingle nng meleder 13 Tddehazelyd [1351emsselyl, {12 4Veiswehl hiasmmyd
Huasedyl, 1T aoudsealy, oxasedyl, fuanyl, thiopheney), pyrumdid. J-shenyviprmeesingd, proedmyd,
Josthriondeyd, ad Sdeelivlmowopritod. Nop-losEre wcepdess of betwveryd tines
coteniny 1 or Do Seed nmoer inchede:  bevcofieamyl,  bewsotheophemd,  beomosszolhd,
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bensthiazelyl, benziriazoly, visncling], naphtbyidingl, phenantiriding, TH-purinyd, $F pusingd, 6
ammne-3puey, ATl ldpwmimdiny], Tpurelell 3dpmoidinyl,  pmdef 3-
dpvrnmadingd, 2-pheayibenso{dilearalyl, 1 Hsmdadyl, 458 T tetvalipdro-1-Handold, @ oyl
S-methrylquinosadingd, quinszolingd, quinoling, §-hydroy-quineling], and isoquinolinyl

B Owe nooboote evample of 3 hederoayd posp o desonbed shese w O

beteoaryl, wluch bss I & 5 corbon ooy sfoons and & Jeavt oo addsbons] ming stomy that is
heterostom (preferably 1 to ¢ addiions! nng afvems St are heleromton:s) independently selected fom
nitvoges V), oxygen I, or sulfie {5) Exmnples of ©-0; betercanyd melude, bant ase pot Tinwted to,
tramny, Svarad-2-l haroldal madamal-E-y, 1w
3, Remn-dod, Bencdol, Seopbee-3, Seophen-td, pnumidin-dod, porisedin-dal, peoinedin -
¥l pmdindad, penidin-3ad, mdpvsn&m—%—v
B Unless othersase noied, when o subchinents s hen topether & fomn & ning
having a spectfied mumber of ring stoms fe.g., R and X taken together wiflh the sitomes (16 to
which they are atached to form & nog having Howm 3 fo T rng memders), the nng can have carbog
aoms and opfonally coe or mwwe feg, o 3} addunnal heterostoms mdependentiy selectad Hooy
Y, oevgen (OF, or sulfiw {81 The ons cam be sehosted or patially sehusted and cox be

V//jn

-3y, i ansdamal-dad, Brosasolm-$-

{63421 For the purpoved of the pressnt Inveniion fused ring unsks, as well & spevecyclic nmngs,
heovehe mogs and the ke which conyrtes 3 single heleroabom will be o as $o belong to the
z:w_‘m: fanuly comesponding fo the belecstom contamsms neg For exaople 1334

tetrabvdvogenoline having the fnwals:

1, Sy the poposes of the peesen! inveshion comsidered 2 betevocyelic umt 6.7 -Dhbydre-38-
cyclopentapyransdine baving the fomalas

s, for the purposes of the present bwventon, oopndered 3 bederesryd vt Whes 2 fced nng st
ponfatys befercatomis m both 3 sehosted and an and nng, the sl ooy wll pedosenss aond
11
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determane v tvpe of colepmry to wlich the nme b assigned
{t Slpaphtinvidine having the foenmls:

Froo sxanyple, |23 belralrndre-

15, Ror the mapeses of the present wvenbos, coosdered & betorosryt st

[8043] Whepsver 3 torm ov esther of thewr prefiv roots sppesy in 5 same of @ substitvent the
mame 15 io be inferpveted as inchuding those hnmiations peovided berein. For moample, whenever the
tervs Salln” v Cayt” or enther of thery prefin voots appesy b 2 vame of & sebolituest (o, arylalind,
albrlamnd the same &t be inferpreted @ beksling those Mmitstons mvsn asbove S o™ and
Sard ™

{324} The feom “mebnbhsted” 15 ured thvourbowt the speafication. The fever Mrobatitted” 15

defined beres as 3 mwesty, whether acyolic or cyele, which fus ove or more hwiogen atoms
replaced by 3 subobihsent or sevesal feg. I 1@} substtuents 3y defined heretn helowe. The
subsittuseds are capeble of seplaciny one o toe bndrogen atonw of & swgle mmely st a e, &
addifion, these swheish

wrbstthuend, new motely ovwst. For example. 3 suhottiuded vt st requires 3 smgle hydroren stom

nnds can replace two hydvoges afonw oo twe adjecent cxrdons fo forms smd

replavenest meledes halopen, ndnoeyl, and S B, & two hndiceen stoss repdaceament mohudes
carhomyl, oumine, aad the ke & tow hedroges atom replacemend Hom adicend crben atoms
meludes epoxy, aud the She, The ferm “subchtsted” 15 weed theoushoot the present spectficstion o

mcdicate fhst 3 mosely can have ones or sxove of the hydvogen atoms replaces by a subshtuent. When s

modsdy &5 desenbed av Mrubohituted” aoy numtber of the hndrogen stony moy be weplered  Fre
example, Sfusrommethyl 3 3 soboitumted € ol ifuvoromethy] & 2 subetimied € allad 4
hydrovypleny it 2 subotiteted wrowstic mmg, G -dimethyl-S-anenoioctanmyd it 2 subobbsted O
Aol J-pvamdinopropy] 1 2 subshbeted O 2ol and Jvarbeenypimidind is 3 sobsbbded beteroanyd.
[B35] The vanshle groups defined berern, 5z, allpl, alkeny, alipmy), oycloalyd, alkoxy,
avioxy, 3y, heteroovele and betersary] zrovps defined berein, whether wsed alone o 55 pat of
anather gvoup, can be optiorally subshituted. Ohbonally substibded srovps wall be somndiested
3848} The Rllovens are non-hosiing examples of subchivests whsedh can subshinde e
byrdropen shonss on 2 motety: haloges {chlonse (CF, tronsps (B, Suovne (F) avd sodime{TN, LN, —
MO, ows (=0, —OR, SR, RS, SRR, SORT, SOORY 308E%, OOR, -
13
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CINORY, -CIORTR ). Cis alkyl, Cue hadoalinl Cos alkoxy, Cue alkenyl, Cug aliymd, Cuss
cyelealind, anl, beterooyvle. or heteromyl, wherein each of the alkyl, haloallnd, alemsl, alkwend,
alionery, eycdoalind, e, beterocyrle, and betercanyd svovps v opSonally substituted wuth 1-10 ez,
-6 o 19 poups selected independently from halogen, O, -, oxo, and B wheesin B, at
sach secwrence, independently = bydogen, OR°, SR, CHRS, IOMRS, —COORIRY. -
SORS, -SOROR', MR, SRCOW, Cix allyl, Cos haloallyd, Cos albemyl, Cag allomd,
evcdaallyl fe g, T ovaloalio ), and, E&eﬁeﬁm‘fw};@? or Seteroaryd, or fwo B mats then topethsr vtk
the stosds) to which they ave bound form an ophonally substituted carbooyele or heteroryele whersin
sid carborycle or hetevorycle hes 3 fo 7 rning atoms: whessin B°_ ot sach socwrenre independenthy i
hrydrogen, T allod, G haloalked G alkenyd, Cp allomad, eveloalkd {agn Crpoyeloalhnd), and,
heteraryele, or hetwoanyd, or e B meits takee topether with Se stonys) to which they are hound
form an epbemally subshtwted cxboeycls oy heteromyele wheren suid carboryele or beteroeycde
peeferably has 3 to T nog atons.

{8847] To some embodumenty; the suboSivents are selected oo

tE —ORY: for exaple, -0, -OCH, -OCHOH, -OCHOHOH,

8 -OOOR for exauple, -COCH,, ~COCHCH,, -COCHCHOH,

)  -CEOYOR; for exmmple, “-COLCH, -COCHLH, -COCHCHLH,

I} ~“CEONENy fr examgple, O08TE, ~COPECH, -COMCH:

v IR For example, 10, NHCH:, -MCH), NEHCHCHEY,

i} halogen: —F, ), -Br, and L

FaL} —LH XN wheress X 15 halogen, miis fow § o 2, e =3; fov ewsemple,  -{HF -

CHF, ALF,, 0, or {Bry

visif SR for evenple ~SOH: SOCH: -S0L03:

i L bnear, branched, oy oyebie allnd

ot Lyano

miy  NEOMCORS

miny  Owme =0

v} Hefersoycle: and

i3
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3E

whersin each BY is independently hvioges, optionslly sebatttuted €U Snear or brasched afind
fegz  optionally subsithaed O, linear oo byanched aliaell, ov optionally substituted OG-0 oyeloalint
fer optonslly substiteted T3-Cy ovcloalird) or oo B units can be faken togeiier to Sum s ming
camprisng 3-7 mng stoese. I certue aspects, sach B iy independsoly bydrsgen {0, hnssr oo
beanched alkyd optonslly sabsivtated wath halogen av U-Oovelaaline ov O Ceovclaaibinl

{B048] A% varvoes plaves 1o the present speeificaton, sybshivents of conypoamds are dizclosed
mtended that the desomphice mokde sack snd svery

I STOuUDRS OF IN remges. B i specificaly
mcdividial suboombinotion of te mewmbers of such goups sod sanges. For example, the feem "y
™ 1 specificaly idended to mdnaduadby discdose T, Oy, Oy T, T G G0 Ol Tl T
L Tl G Gl 00, G, Ul Gl Gl Bl Tl mnd Ul alioed.

FER] For the papsusy of the present mvention the terms. Povppenmd” “aasdop™ and
“roupositon of oate® sland sguelly well S e sobobaled aretiiasoles desenibed harewm,

meluding Al ensntiomeric foms, dastereomenc fovms, sals, and the hke amd e temms
Seomprund,.” “aalog,” :mri “conposion of nmiter™ ave wsed inteschangeahly thvonghout the present

RS Compounds deserthed hevein con confam an apomnshic ooy {ake efured a1 2
chisal centerl, and some of the rompomds can contyin ons oy movs Asyounstric atems o centers,
winch can Hws mive e to optical Ssopwers {ssepbonwers) and Siactereomer s, The mese $eachings
and comporunds disclosed heveln fnclide such enanfionwss and dzslereomers, 35 well as e rmeemie
and resolved, esantiomenically pawe B and § sleveotcomers, 35 well as ofber suntores of he R and &
sherestvomers and phasmseewhieally scceptatle salls thereal Opbral owess can be obtamed sn puns
form by stendard procedurss krowm o thone shelled m the st miuch mednde, bat ars not Tumsted fo
Hastereomenie it oveiion, ket noclubion, sad sovoeeeinie symthesss.  The prevent feschgs

abse encompat oy and bany ssomers of compowdds contammng albeay] niossties (eg, atheney and
menes). B » also ondersfond that the presesd feackings snommpass &Yl posuble repyorsomers, and
pEvhmes thereof, which van be ofNamed in pove form by standand separsition wocsdumss knonm to
those skalled m the art, and swhsde, byt are not hoabed S, cofuew chrontorrsply, this-layer
chrorstorraphy, ol legh-perftrmenee haed chronatorraphy.

B85} Phamoseswiveslly acceptale salts of componnds of the presest teachings, which can
bave am sodic moely, can be fomed wning orpanse and mormame bases. Both meno and polvamonse

i8
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sa¥s ave coderaplafed . depending on the number of avsdic’ kydbvress avalshle for Segritorshon.
Suntable a2l fonmed wath hagses imclude metal salis, suck as alal peetal or dlkeline wasth seetal salis,

for exampde sndiem potassium oy magmestuny salts; ammonsa sally and organse amine salts, suck s
those Sormed wath movpholine. Svommpholine, pipendive, proclidne 2 ons- S- o0 -fowsy
albvizosns (o, otlteet-buty), dsthd- disopropyd-, athed- fobatnd- or dinethviprepy] amime,
OF 3 mse-, di- o fdvedeoxy lowwr allptmne (s, oono-, d- ov tsthesolamessy. 3;3&.133:: TN
Smsting examples of movgmsie bases wmchade MalO0y, 200, EHOD,, K00, G0, LeGH,
O, KON, NaH PO, N HRO,, and Wa Py, Toterual salis also can be formed. Stnularly, when a
compownd deelosed bevem onasmins & baste motety, salls con be fuwed woing orpanie and inorgaee

acids.  For osxasple, saly can be formed Bom the Hlowme acdy scefe, proposss. Mohie,
henrensouifonie. Yenmoie, cxmwhorsuifome, sieye, betare, swecmse, dickliovoscstie, stheremifwac,
formic, fumanic, ghoronic, shetanic, hippuric, Iydrobromie, bycroekloric, isethionic. lactic, maleic,
malic, mmlogic, mandelic, swlepsmifome, muce, oapthalenecuifoste, mbne, owmbe, pameic,
pantothesse, phosphone, phthabe, propiosse, soectme, sulfame, tetane, tolueneswliomse, and

cemphersudfie znwell as othey knows pharmscentieally accepiable acads.

PR Y] When any veniahle ccmes more than cos Sme in any corsithient or by any fommils, #s
defouton i sach ccowmence v mdependent of s defonton abf evary othey corwmenes feg, @
RN ezch B mow be the sone o Sforent Sun the otherl. Conbinations of subshitests andor
varzabies ave perpussibie ouby i such combenations reml  shlde compousds.

{0853} The terms “Eeat” and “treafing” and “weatment”™ 35 wved hevemn refer o pariially or
conpletely alleviating inhsbtins, arwlcrabng sdioy relleving 3 condibon Foos wineh 3 pabent i

OERET As weed heman, “Beppeatiesdly affectrve”™ aud Yeffsohive doss selfle o 5 subshanes o
an amount et alicels & deoralde baologeal actly or effect.

fBB55] Exrept when ooted the e “sulgect™ or “pabent”™ ave woed intevehangesbly and
refer to nronmals sk & hoves pabests and son-humen promistes, as well as expenmental awwmals
sk 2 rablute, wts, and ouice, and offer muiwels. Sccepdinsly, the term “rubiect™ o “pateent™ 3
weed herowy weans s mizvualion et or subect to wlueh the conypounds of the mvenbon e be
fecinent sccording to the swethods of the iovestion, accepied scrsening methods are supioved o
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deternune nsk factors asseciated with a farpeted ov ssupected disease o condition of {0 detervune the
status of an exishng disease or condition 1 3 sebject. Thess soreenmy moathods melude, for exanmls,
sooventionst woork-ups t debermine mak Sctors that may de asonisted wth the tupeted & suspected
diseste or pondition. Thees and nther routine mathods allow the clisdrian o select patients i nead of

The substimed ansnetiuasoles
[B0M] The compornds of the present trvesdion are subsinded ammofloarales, snd inclnde
sl srmshmoeic aod diadersomssic forms aud phnrmacenticslly accepted el Shewsof baving the

=

m'i .,“w.-&l )N‘. ’
T3
gY S@m ®
Including bydrates, solvates, ;mﬂexaﬁgaﬁy scvepinble walls, podiues aad conmplexes Hhereof,
whersine
B i selected Svim 3 pyoup comssting of hedogen, O Uy hmear allyl ssopropyd, cyclohengd,
B

bropune, cyeng, Q\ﬁm ‘&i\m L&:&@&L E’:“W’J\A XJLREM EAL‘GH

= .

HY 8
: ¥ o

il -
& o W&%f\?\j" ‘\}%“““ﬁv’ g
- ) ! s 3

£

i b 5 .LL\ - Lb'\'”\‘&i '
55‘1{"‘&‘[{: 3‘%1"\‘&&3 > u H

S I

AT
LI,
&

R i zelected Som 2 moup comshiSng of bydogen metind, froprops, tert-butl benmd, and
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conpounds of formals (T
RS The presed bweniion i she doecisd fowed novel methoss of use of comgp 5 of
58] The presext Firacied & e} g f
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[0859] I nome embodiments, B s hydrogen.

¥
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(0089 To some smbodimenss, B' 15 £ Smear alidd
(08611 Te soms embodiments, B s methed.

(863 e soene enhodiments, B s et

[OBE3] I nome embediments, Bt pentl.

(OS] B nome smbodiments, B 1 nosyd.

[5065] In some embodimsents, R fsisopropyl.
[9056] In some enbodiments, R &5 cyclohensd,
[008T] To some enmbodiments, R #s hromsne,

(0088} Tn nome embodiments, R s eyana.

[E0%9] In some smbodiments, R 45 &(LL‘@“%‘
[BTH & nome smbodiments, Kl i Bﬁ\m
3

J

{8071} In some embodiments, B is g
3

(807 In soms swbodiments, B is 3‘43“{3“11\«‘“\

o

073 In some embodimends, K is <& 08,
O

[9974] I somme embodiments, B is 'Ku"{}x

[B075] In some embodiments, R & ﬁl\gk

0078 In some ambodiments, R 1 Q\NH:
¥

) . . N Y. $ .ﬁ-»"":
BT} I nome embodimends, B i R .

Q

¢ B
[6978] In sowoe sndbodiments, B is St

iy
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9079 T some emwhodiwests, B s
(0889 In soume ambodiments, R is

.(»L o

- A LN O T ¥,
E;\»\[i@ Y

{0981} To some embodiments, B s hvdropen.
[0982] Tn some embodiments, B fx metired.
[E083] b somme sanbodiments, B is toopropsd.
(60841 Tn sore sanbedimends, B is tert-batyl
[ORES] I some embodiments, R is beasyl.

[(88] Tn nome embodtiments, B is i’xw@'%

[0988] I soms sanbodimends &' i Dl

i
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[O893] I nome embodiments, S¢° o ¥ i

%,

sz, |
F—

[O094] To voroe sndhodimenty, &' &

S '\,,N
bod LA
[0895] Te voeos sevbodiments, Sv' s ¢ B
{mﬁﬁ}hmﬁﬁ&m R

[6109] In somne sanbediments, Ar™ 1a
[0101] In soens smbodiments, &x¥is N

[6162] T some embodiments, S is 3
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[0104] In some embodiments, 4555 N 1,

o NJ\*«\“'&
[B195] In souoe sobodiments, &% x?k

RS
[B106] i nome embodiments, 4% s L 5

.
&

[9167] & some embodimentsy, &r% s ¥ g

[BINE] Exemplory embodimesds meolnds conpounds honns e forwmele 8

rharsmceutoally govaptaile salt Runs Sevsadt

AL Al

SN
\[L*rv—%@
& 3

wherein non-Simitne sramiples o B BY, &' and 85 sve defined heremn below o Table 1.

Tatle 1: Exemplary embodiments of compounds of the formalz Tk

o

&

Entry ® B A

2%
=
o
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L
5
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{0189 For the pwposes of demwnnivating the manner in which the compounds of the mesent
mrventing are named and refved f berern, e vonpound heving e feomada:

R,
§ o

By &

"‘Q“\-ZE\ N&“\\-:G
RN R
S
N

han the chewseal name N-{pysmn-3i-{pridin- 3y Tithiaral- 2 -anune,
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{8118] Yoy the purposes of demoastrating the manner in which the compounds of the present
Trvarniion are named and reforved to heroin, fhe conpe

Feg”
M }‘3\

Y
fan the chemeal sowe  ddmmdin-dadovmon
bubyrate:

[911]] Foy the paposes of the presend wvenbian & voogpeend Sepscted by the sacenue
formuls, wall steed aqually well for sxther of the fwve enantiomers or suxturss thereof, ov in the case
whers 3 second chirsd center i present. sl Mesisseomers.

FH12] Io all of the es s provided heretn examples of sustsbde opbonsl subshtvents
e mot mvended to limut e scope of the clamed srvention. The compounds of the Tention may
rentan oy of e swholitvents, o combingions of substituents, provided berein.

din-3-ylanuneifuazot-S-3l metiyl

N T MR

113} The mesesd swvesdion: Futher relates fo 2 provess & pepenng the compounds of the
pvesert Ewemion. Compoadds of the presemt fexcdenes can he propored = zcomdance wath the
provedures culmed beresn Foos coenmeveially avaiizbie starhing mstenials, conyponnds Erown i the
Srherative oF readtly prepared intenmediates, by omplovings fandard synthetic methods snd procedumes
knownn fo those dalled mr the bt of mrpamie chemshy, Blasdard smthehe methods and proceduses R
the prepershion of crsewie mclecudesr and Socton poup fansformshoss and muspulstons can be
raadtly olbuned from the relevat soectiBic teraburs go ooy standasd teodbooks 1n e feld Raall

be appveciated tat whers el or peefesred mrocess condifions fe., reachon femperahmes, funes,

wole ratios of veactands, sohvends, presmmes, ete} are syven, other process condiions can alse be wsed
usdess otherwnse stated innnn reschion conchfioms cam vay with the peboular seactands o
solvent wsed. buet surh condihons can Se defervuned by one skilled = the art by rovtine ophmsraiing
vocedures, Those shilled in the art of orpasde symthesis wall recogrze that e nabee sod order of

the syodbedic sleps poesented can e vaned for the mupose of opbowrmg e Surmaton of He
compounds descrabed heoein.
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{8114} The processes desovibed herein can be moastored acronding to any switale method
koown i the mt. Yor sxample, produst fosmation can be monitored by spechescopic means, such a5
muclesr magmetic resonanve spactrostopy (eg. 'H or YO, infared spertroscopy, spectrophotomesy
jeg., Tovmible), mes SMWW o by choomatography suek av logh peesswe bgud
chrossisgmpy (HPLEC)L s cheoestography (50), gel-pormeston cromstogaphy $580), o thin
;av&: chsnowmiorraphy {TLOY

(8135 Preperstion of the compoands
chemical groups. The peed for prvection and depentection and the selection of sppropnate protecting

can yvedve protectics and deproiechos of vetoms

groups can be resdily detenmined by coe shilled 1n the avt. The chensshy of protectng sroups van be
found, Sor exsaple, o besene ot 21, Protscthe Granage i Orpade Soubesiz, 34 Bd (iley & Song
1891, the ectue diselonse of which i» moospeeaied by reforence hersin v all parposes.

115} The reschons or the mocesiss Sescitbed borvin can be camed oot i vaialle sovents
which ten be readily selected by ome slnlled im the ot of copmmc mothens  Suwble sohents
fyoically ave sudsizphally pooveactive walk the reactands, inbermediates, andler produets at the
fenypershures o which the seachons ave canmed o) Lo femperatures ot can range Hoo the
solvent’s Beermny tenmpersinre o the solvend’s bothny temppershore. A sven reachon oan be camaed

ot 1 one sohvent or 3 mevhire of move Bon oue sobvest.  Depencins on the paviiondar seaction shepy,
mutatle selvends fv 2 poshewlar reschon sep can be selected.

[B117] The Frxompler monded delow ponds representzlive swethoeds for prepanng
It of the peesent sovention. The skilled prachtioner will koow bow fo subsihate
the appropriate reagenty starting materials and parificabon methods knows to those s
 oudey o prepare the compounds of the present sveniion.

5118} 'H NME spechs were recorded oo a 300 ME: BUOVA VARIAN spechronwmter.
Cheoveal shfls values are gnen = pom sud sefemed 3 e mbemad shoaded & TRIES
{etvanathetalinel. The peak pattens s mdicated as Sollows: 5 snglet; & SouMet § plet g
guadnmplet; m multplet and &d. doublet of doublets. The conpling constants {5 are repovted 1 Harte
{Hz). Mass Speckn were obtained on a 1300 Akgest LE-MS spectometer (E5-4P1, Fosttive), Silica
el columm rhromefomraphy was performied over silics gel INEHN nech waing the sobvet systems
deserthed beveiny hevem.

18] The exsmples movide nthods v prepaning regresesiaiive compoumds of Soennds
{13 The shlled practitoner will know bow o subsittute the sppropuiste wagents, savtng mwterals

37

ENE
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and mutficehion nwethods knons to these hilled 1n the add, in veder 1o prepere addibonal compoands
of the present invention.

[l 28] Exangale |

bt

- Symtbeay ol of Ipmnudie-Fplituourea:

)

|

vy B R TR
! Froo-N=0=s

ARGo EL e, el

Fame—Oy + XEER

B3

§-‘"’ g g

;‘3 1% HH" Dkﬁ Jﬁ a

fR131] To 3 swepension of potersites Hocevanste {331 g 340 momel) in anlnedons effind
aoedale (30 w2l ot & U uumder the mpon stwesphee, was added Sopuwse 3 sobabtes of
Fruovenyimethvloy-cabomnd chionds (§8 z, 39 sumel} o achydrows sthyl sestate (8 wl} After
additicn, the reachon mbxtuwe was shved at Toom tenperahae for 3¢ hosey, Then, it was conventrated
and ponfiad Swough sl gol cohums chvomatography (dichloromethane hexanes = HEA0) fo affoed
308 g of pore product O{FH-Hearen-Blimethnd) carhonsothtoryanatdate g colorless sl

1231 & reschon nuvhue of O-{0H-Suoren-SvDmethnd) cabonivolisocyansiidste (SN £,
178 powel) and proinadee-Toarsve {161 2 169 poed) in todoens {80 b} was refhused for § bowms,
Then # wae Sheed and washed wuth tolueme to gve .88 £ of prodt | -Fowee-3-{pommedin -
yhthsowres as whste sobd, whieh was divsctly wsed ix the: nend step wthout futher muiScation.

f3123] To 3 ntvred swspension of I-Fooe-3{pomudin-Fvitdeures (800 £ 159 nenell i
divhivromethane {130 mil) wae added mpeidive {34 ad 3 The reacton nuxhoe was shived & rocos
tenpershrs for 30 howrs, and then SYerad and wached walh debbpommitbane. The onde prodect was
sSurred o waler {38 mal) for 1S mamates, Elemed, wanhed with water and ded wdss the vwerman to
afforded 335 g of puwe produst I-{pyrinsidin-2yithiowes as white so¥d 'H MMR (300 Mk,
m@@w & 05T o, B XY 1030 s, IH NE 813 1H. N, 88 . J=48 8 3H, TH}
T F=51H L CHE

{ﬁifi§ Exsngpls ¥ Svuthens of T-{prastn-3-ylithionrsa.

3Ny

R‘gi?%w&“ oy, B
]

..,8} N




WO 2013/052613 PCT/US2012/058674

RN E-—égwamzs—l—ﬁ}&i\mm was 3}31&@&}3:&& from pyramn-d-ylsnnse m e seme
mmvmey o5 Exsmple 1 to provide the product 35 5 white solid. 'H AR (300 MH:, DMSOE &
1SS {5, 1L N, S04 n, TEL NER, 968 s, VHL BED, 857 ¢, PHLCHL), 835 6 0L CHLD

81 28] Example 3: Svnthess of | {prtsadin-doitlsonssa.

§ 5y

RS ”’&“'N
e H

BI2T] 1-{pyrimadin-doplithiourse was svnthestred Fom pyrivaidin-d-vismine in the
npey a5 Example 1 to peovade the product o5 & niutes sold. H MR (300 MHs, DRSO
A 5 I08T (s, VH, NER, 1008 (o 1HD DD 909 G THL NED, BT J=08 He, I CHLL 83
Fo60Hz IH CHO T4 J=57 108 1B CHL

{81 28] Frawple 4: Simthests of I-Ochlovopyrinsidin -2+ thsowmes

NS

&, S,
T I

139 1-O-chlerspyinedin-d-ylthiowres we sinthesized o Schiloro-pryrunidin-3-
yiamine i the sxme mooner a3 Example 1 to provide the product s & white solid. 'H MR
{300 MOk, DMSO-E): 5 188 s, Y NED, S50 ¢, I K83, 920 ¢, 19 WRDL .72 e 0RL CHLY.

PR _P,E\\“
A%y

N
e B
o 2

N&NK x,g.x g =

e

LA 1 vomopyimdin-T-yltoomes. was Smthesived from 3-browmo-pyrmsdin-2-
yhamine i the same manner 35 Example | o prontde the product a5 & white solid. H MAR
N A DRSO S 1085 I WHL $ 88 s, 18 N8 Q31 & B N8 877 s, 3H, CHa

1Y} Exsowple § Svathens of 1-{4<{mfumomethyiiprissdin- S ibiousa.

13 -dmfhvorcoehylpniedn-dlitbome v Siuthesred  Bom 4
mfvoromeihnl-pyonedin-adamme m the ssoe manner o5 Example @ o provde the
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product 'H NMR (300 Melz, DMSO~kY §9.85 {5, 1H, NH), 933 s, 1H, NH), 857 (4. /= 51 Ha,
QH‘R} E(}' &i*_ 1‘ ‘h {rﬁ«z
[B134] Exonple T Synthess of 1 {4 methrylpminudin 3y tneussa.
£ MM B OH
S 3 T o Avetone, el g ‘*&“‘1
o &= ; ol . R*&‘*&“ JJ% oy

HINNIOR BT

I3 Heomowl chlonide {17 mi, 1Y ooedl was added dhoposse to 3 sohsion of
apnmcmum Baervanate {1580 = 3 oeeol} in dry scetone {3@ ml ) & room temperatwe. ¥ was heated
fo veflay for IS5 nunutes, and then bested wath d-oefvdprimdin:-Famise (LA g 1D mmel}
Befhuing was contimed fu 30 sunster. 48 cosling dows, e veschon mivhes was powed oxde
see and shrved for 30 mumsies. The pescipiiate wae oollected by Slivation washed wath wates, and then
brdodyred m W sodhus bydroxsde (30 iy & 8 %0 S 30 osnwies, B was oooled b rocen

tenpershas and powred infe ree-cold & JOHO {3 W ml) The pi was admsted fo §-F wath powdes

sodruss carbosate. The orude product was coflected by filbaton and weshed with waber. R was hather

honed @ dehloromethane and Glfeved o zZve M0 o of cospomd -{mehrmineds-3-

yithisawen 35 whits solid 'H MR (300 Mz, DMSOE): § 1039 {18, NI, MA2T &, 1H, 380

SIS HH N Qe F=8 1 He IH CH ) T8 F=51 He 13 OH ) 2804 30 &CTHGE
1M Exanple T Symthesis of 1-{f-metrylbensaldifivarcl-Y -+l i oures.

8 E‘S*“‘* LSRN

RN N i1 Aoy

LT Syothesis of 1-{fmethylbensafdihiazel-2yibhicura was synthesized fom §-
metind-benrotliarel-2lanune m the same monner &t Exaple 7 to provde the product
white solid "H MMR (300 ME:, DMEOSY § 1173 (. 15 NHY 906 &, 18 NE), TSR & 1],
CHLY, 756 08 J=T8He, I CH), T30 J=75 8z, 1M CH,), 237 (o, 3, AdCHD).

1 35 Fxample § Symthemsof 1 m&m&m 2lifsonrsa
,‘@ Mﬁ\

[\\r Schene, reflse

g

s &

;(///!‘-,‘1
f

z
%

" §§
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L3 To = swspension of potessiues thivryanate (338 g 40 mmel} m anbydrows eyl
acebabe (Bi8e, doal} bt § 70 under the aron atwmosphare, was added denpunne & soluion of
ﬂm&‘nﬁm&ﬁavimw:ﬂmi chisride Fmoe-Cl 1033 g 900 wonel) i snbydrows effnd scetsts 58
Ll Sfte sddibon, the reacton muxhee was sheved & room empersturs fov 34 howrs. The reachon
pevire way dilwled with hexanes {108 wil}, ten filered through & nicn el ped and washed wath s
mishes of Sokloromethane and hesanes (3275, 2R3l The filrate was coscentated to grve the
crade Q-8 -Meoren-SDmetind} cabonsotitrevarshdate as hght-yellow ol whech was sselved
= fohsene {10 L), Hllowed §:w addibon of pommedn-F-avene {382 g 380 nowedl. B was reflused
for 4 hows, Eiered and nached with teluens (00 ol fo afford 1 -Fivee-3 {prrindin-3ylithiouses,
winch was surpended i dicklorcomiiase (MM ml} sod rested with ppendine {34 ml . After somed
o rocey baupseshure S 13 houry, the mixture wiy Elersd and wasted with dichlsromethane {100
wi.f thee water {HNE m&} The sobid way doed under the vormes o aiforded $.45 7 of pure produst 1-
{p}ﬂﬂ:ﬁ&:}-}_ Yhiourea ay hght-brown sehd

] 4] Braveple §: Satheas of 1 -demdin 3 Npropan-l-oee.

N ' HELO, 1570, Aggon
[@l\ P Mg ==

RIS Nm\*
141} To 2 stbred solution of 2ooyvanopyridine {10 £, 10 oo} in anbydeoes dteths] ether
{20 mly st w0 =135 C undsr avpon slowosphers, was added slowdy sobutylmapresm boosde (B i
diethy) ooy, &8 ml 13 momel). Affer addiion, the reachive mivhue was shered al fus femperatus
for 1 hows, and thes allowed fo warm up to room fenrperature over 3 hours. 3t was gquenched with IN
B8 wl} &t 70 and stuved foo anctber 15 nuwetes. The pi was adisted to §8 wath 3N XNalH
The mixtwe was dfuled stk water {15 mb} and eviracted with oty acelade 0 =d x 3% The
comivned orgamse laver was dusd over M50, conventrated and punfied trough afies gel columm
chroawicsraphy fellnd sostsbederaes = 456 o 68 to affoed 140 g gmﬁm.t pymdin-d-
viipropan-1-one 35 oolorless oil "H NAE 300 Mz, (DO, S 868 &0 F L9 He 1B CH
BN T=818: I CH,) 783 F=75 188, 1 CH) T8RT 4 {m I OHL G F
=§£He M {HL0, 334230 (m 1M (H 108 F=646THe 61 CITHG MG MH =184
3140} Exongle & Synthests of 143 5 -dumsthylpmdin-Ivlisthanone.
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14l Q0 doeopwidn-Sylethasose was  Sinthesized  fromp 3 F-dimsetind-
pyudine--carbonivile snd methyimammestun brecaide in the sawe oy

usey 8% Exspde § &
pl’ﬁ".’i@ﬁ the product sz 3 colodess wil. HIOEE 00 AR ODOLY SRR I=08H I (L
737 (@ F= L5 He 15, CHL), 269 (s, 35, CEy), 256 (s, 3H, CH), 236 (5, 35 CHCO). MS: ME'
=15

fO144] Fxongls 1t Synthests of I{§-medhoxyprnidin-SyNethanoms.

[BI45] 1-(f-methonypymidin-3-yethonnne was synthesized from §-Methony-pyridine-2-
carhensttzle snd mefivhesemeanm bromede m the same moasmer a¢ Exanple § o prosade the
product as 2 solid. “H NME (300 MHz, CDCE): § 772762 fm JH, CH), 693 (8d, J= 81, 08 He,
1B, CHJ 006, 3 (RO, 288 6, 3L (RO ME NI =158

181 46] Example 11 Synthesix of I-{quinolin 3-vlethanons

A SAS w*\

BI4Y) oeneln-3lethanone was S‘ﬁﬁh&m&ﬁ fromy Qunclive-Ycxrbomsinle and
medndmagnespon bromeide in the same manner &8 Example § to provide the modnt a5
white sold. ‘H NRR 300 33, DI 5837(d J=84He IH CH). 820 J=87H IH
CHO 813 S=87He 1K LB 787 A He IR, CHG TR H CH) 788
TEY{w IH CH 288§ 30 CRO0L ME: hﬁ{' 132

1 48] Frample 13 Systhests of Ipmidin-Y-vlpropan-1 -one.

&

18 tpyide-2 v propan-1-ome was &Y
athyimmenesivm: bromide in the saroe mans

as 3 Ligl

resized fom pymdise-I-cabompile

=¢85 Example § to provide the produ

1
(2]
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vellow gl HIBE (300 Mz CDONE S 868 (& =48 09 B, 1K, Cﬁ"{;ﬁ 08 G J=81,132
He IH CHG TR F=T78 18 1 OH P87 8 fm IH CH D 333 g F=75Hs 2
OO0 120 8 =75 K I (HY MS: M =138

fB15 Franyls 1% Synthesys of T{prmide-ov b Lsme.

, J
?"Aw P N g,

151 {pondwe-Sdibatas-l-coe war ynthesiced  from Pymde
propylmegnesios bromide in the same mvnmer 33 Example § fo provide the product as 2
- "%Eﬁm \ﬁﬁm@; 5B68¢dg J=51, 0.9 H IH CH,) 808 (& J=81,12
He IH (HG. TR I=75 18K 1H (H) 74878 i 1 CHY 3R I=75Hg 31
CHO0), L8110 fm 35, CHL 102 & J= 7.5 He 3H CHJ MS: ME' =150,

G152 Exonpls [4: Syndhents of 1-{pyridin-3-s{heptas-1-one,

R

158 1-pymdin-2-ylheptan-1-ooe was Symthesmed oo pimdine-2-carbomitnle and
hexyl magresnen bronude n the same manner a3 Example ¥ fo provide the product as =
rodoeless oil. “H NAGR (300 3z CDCLY: 5 868 ¢dg F=48 DO Hz 1H @:Hﬁ;;. EOL(dH T=81 08
B B TO@I=7IEE B AV TS m I OH LI =75 38
CHO0) LTELEE o, 3, CHG 142176 fme 85 % x OB 089 3, F=173 & I CEY MS
E =192

f3l 4] Example 15 Synthests of Jmwlohend- Ipwmdin-Jy{iethanone.

\-‘“\s

o N \'\-'-‘"‘

*‘@v

¥, ‘}'-.

BISSN 3Oyclodbegtl-pmidn-dllethansne was synlbessed from  pymdine-3-

FEE,

carhemtrile snd ovclobexyimettn] siapmesnm: brocaide m the sure orwmer 28 sxauple 8 &
provide the product as & colorless ofl, *H NRR (300 ME=, CBCLY: 5 £.68 (&, J= 39, 0.6 He, 1K,
CH, 809 ¢4 F=81He, IH CH,) 783 (& J=T78 1§ He 1H CH.J 748743 fm 15D OO
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[BIET] Hpwde-3-yiterdecan-lone was synthesized fram ‘g&nx‘&m&-}{@mﬁaﬁﬁe ansd
undecary magmestas bromide m the some muwnwer a8 svanple § fo provide the px&ﬁim 253
vodmlesy el ﬁmﬁ@m\mm&m SRR (e J=48 09 IH CHO EM & F=8112
He, 18, CH)L 783 ¢dL F= 75 18 He BB CHL) 748745 fm B CHO) 33 ¢ F=T5He, 38,
CHLOO), 1.75-1.68 (on, 3H CHG, 135123 G, 14H, T O, 088 & F= 69 He 3H CH).
MEH = M8

fBIss Emp}e 1T Smibevis of syl 3-(Sroathyipyridin- 34 -3 -cxopropanasts.

g

w fim ~ U = o
SORE. MySly i T \I;_j

Be N

Hy

BI5D] A& reschon suviure of Soeduipieolme soid {10 5 7.3 mwel) and cone. slfsic
arid {~58%, 8.& bl m sthano! (30 =l was refuxed foo 24 bows. The exira efhano] wes evapoeated
followed by addthon of weter {30 ml} at § "C. The p¥H was adinsted to § with sodiom bicarbonste
powdsr. Then the muturs way extracted with ethyd acstate (30 ml x 3}, aod e cowhined cegame
Saver was deied over sohypdrows sodiem sulfele and concenfafed fo afford 120 g of afied -
medhyipicnlinate as 3 colorlens il WS- ME = 184

Y & sohwion of mhydiows sty acetate (Il 39 mowll = toleene (10 =L), was
frested wath sodvum sthoade (8% mz 8.8 mg) of room tempesahoe. The muvhee was srred wndes
argon abwosphere for § howr, and then ethyd S-methviprcoiesie 8% me, 3.3 nunal) was added The
reschon mintuve was heafed fo sy for 30 bows. Sffer vooling to voom temspersturs, ¥ mas
avadified (pH = &% vtk acehic acd, followed by addoivee of water (38 vd } and sxbacted with stbyl
ooncenhated and posfied throush mbea gol cobmow cheonwtorraphy (el scetatehexanss = TN
o ORI o alfosd 398 mg of compond ety 3-{fmethvlmdin-2-yi}-3-oxopropanoade as Sght
yellow oil. 'H NME (300 MHe, (DL STET @ J=78He 1H CH T, J=T8 He IH
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CHLA TS /=753H: IH (H) 435338 {m 40 3= CH) 339 {30 Ay, 1 GT=
T3 3, CHG MRAST =38
5161} Exmnple 1€ Synthesis afetbnd 3-{methylpyridin-3-41-3onopropanoste.

DR

16 Byl 3-d-wedvipyridn-3ol-F-ovapropaseats was Synthessed fom Smethd-
proucdime-Soarboxyhic soud m the somne msrmer a3 Exaniple 17 o prevade the pooduct as a light
yellow oil. 'H NME (300 MHe, CDOR): 5 852 (4 J =51 He, IH, CHJ), 79004 J=06 He I8
CH,), 730 ¢dd, F= 51, 09 He 1H CH), 423416 dm, $H, 2x CH, 343 (2, 3H, &CH), LB G,
J=T3 He 3 O MR =208

fB16} Exenple 19 Synthesis of T hvome-I {pymdin-3-wlisthanone hydolronsde,

E By, 0o T50 . ‘g s
18] To 3 soluton of 2-seetyipidine {243 £ 30 monadl & 2 oustore of 5% bvdrolyonse
aead Q2 26 sl 20 wowned) and acetie aned (32 md Y st O L, weas added dvopnave ropswe (113 @l 33
mnd) The reachon mvhoe was sivved at rooss temperahore for 1 hoor, and fhea 75 N v Thowrs.
HA%er cooling to room temperature, # was diluted with tetrabvdrefiuan (35 mi} and stured overmght.
The peoduet was eclscted by Gitstion, wathed with etshrdofran snd dried undoy vaewsn 538 ¢
of 2-brome-i {prdin-yllethansre hydvetwonnde was afforded s wiute 2ckd.
165 Exmnple 3 Synthewis of S{pmdin- 20 M{py

*a. =y " %
[B166] & reaction mixtwre of I-brome-1-{pidin 331} ethanone hydrobromide (168 g, §

meedy, I -{pvrnendm-Yovihaouses (.53 g & poel}, and Sethylamime (3 mi. 13 mewol) 1o ethened

30 mi) was efoed for I bow oder mros shoocphers. s cocling o oo eoperstue. the
reacion mavime way guenched wath water (100 ml) and soesd for asother I houss. The oude
procust was collected Yy Hlbahon and was futher prnfied b reorystalicebon moethane]. 134 gof

$-ipridin- 2D M- pimiesdin- 3y ihizsel--amine was afforded as white solid 'H MME
35

fasiivaty
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{500 MO, DMBO-A) § 1L 88 ¢, IHNHL ST J=50Hg 28 C‘i& 8.81-33% (m, 1M {H
T8 J=80He TH OH 3 7880 {& F=15 15Hg 1 m} TEG I O T30 s
IHCHLY 788§ 0= 530 He 1H CHO ME M = 358 pwudn-2a W Ndpmnudie-Xe
yiithizzal-3-amme could be Sether comvesied $u the BLI salt wug e Sollovme provedme: &
suspension of Hpyndin 3l N pyrnedin- Y yTtvesal- Y amive (H? oy 88 moed} s methasel
10 ml} was teated & M HT solubon (i 1&-&@&&%;\ ﬁm]'_.\, Then ¥ was hested to ey and the
reschion ouvhee became 3 clear solution. The sohent was remioved by eveporation and the mves
residee was Sunther murifad by recrystallization in effnd acetate to afted 130 my of B it 'H
SRR OO0 WO, DRIS0GEY S 871847 im 3, TH Q) 8353834 {m, 3K THY, 771787 (m 1K
CHL 709 & =51 He 1H CH O ME M =256
[0167] Exmmple 311 Syuthesis of N4 -dptenvitivamd -3 -smine.

- \‘5\\ . & ‘.‘}‘
] i 3
Foas i
§ R? A A

H168] NI -diphenvihizral-2-amine was synthesized from 2-brome-1 -phenyl-sthanone and
phem-thiowes in the same memmer a5 Fxample 20 fo provide the prodoct &5 = hehtvellow solid. 'H
NME (300 Mk, OO0 & TRETES (m, M OFfy 755 {p, 1, 3EI), 745738 e, THL TEHGY
TINTOS(m 1H CHO E81{8 J=18Hx M CH M5 MH =353

1 6Y Exsmpde 230 Synthests of M-phenyl-${pyradin-3 -9l v azel-T-ammve.

EOE T S, o
_53\ 3}“ =
™ g
S

BN YWohenl-$-pymdin-3-thiarol--amine was synibecived Somy Xheomeo-T-pyridine
Fol-ethanons and phsaylthiosees m the saore sosmee 3v Example XN to prowsde the product a5 a2
Yight-vellow solid. "H XME {300 Mz CDXCLY 5 S62-860 fm 1H CHS 800 (& =81, 13 He,
EH\{E{? TIFEL F=81, 3 He 1K CHGY T8-734 {m 84, 5 x TH snd N overlapped), 7.33-

T8 I OH 3, TILT706 (m 1H CH ) M MH =204
{171} Exsmpde 23 Synthests of 4-phenyt-N-{pyromidin-3 -+ hiszel-3 -suvne.
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BITY 4 Plend Ni{pwrmdin-ihianed-Yonsme v winthenived  Som I-dvoma-i-
phemi-sthanope and prrisdin-3yd-omess m e sans menner 3 Example 3 @ provide the
prodiet as @ white solid 'H ¥R 300 A6z DMSO-4) S 1180 &, TH NI, 883 &8 F=51He
A, CHGE TR {m 3K, i%} TEE & I O3 TARTAR fm BH O TR m 1K
HTREI=SIIE IH H) NS M =255

{173 Exumple M Synthess of I, 4-—&};

vradin-3 v i uamal- 3 -sonne.

1] N4difpmdin Jvitinasel-J-anmns was onthetized Hom 3-teome-1-pymdin- 2ol
sthanope and pydin-2-yi-Sooures in the same sanser 3s Exanyple 3 b0 provnde the podust 35 3
white solid 'H MR (500 M DRESO-Y & 1145 (s, 1HL MDD, 8580 ¢d =95 Be, 1H THL
832 ¢@dd J=55 20 He H CH, 787 J=80He, IH, CH), 788 (& J=84 20 He IH,
CHLATH T MO T8 G IHCH LT3 T 0 IHCH LTI J=85H 1H,
CH,) 636633 fm 11 CH M5 X =255

BT $pymde- 3D N-pynudin- 3y thsamed- M anvne war synthesized fom -hromms-§-
rridim-3-vl-ethanone and praosdem-S-y-thiares i He same manne 25 Exzople M fo provads the
produet 35 3 oey solid “H MR (308 MO DRSO & 1L {o, 1M WD, S 14810 fm 1H
CHS S8 | J=48H: I T8 831 (&d, F=51 1§ IH CH 835321 {u 1H {HG
T T QHQ TASTS3{m I CH 3 T & F=4 8 1H CH_ 3 M MH =356

{0177 Example 35 Synthesis of ${pwidind53-N-fpym

iim -2l Mhazel-3-anvne
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LTS d-ipidin-Soy D N-{prrimidin- 3+ thianel -2 ansine was symthesived Fom I-vome-1-
prdm-fad ethanore mod pyvimsidin- 3ol -thioees in the same maoser a3 Bxanmle 3 to provsde the
penduct as 3 mvay sold. TH IR (900 M, DRSO S 1199 ¢, TH, 18D, 8.65¢d J=48 K 20
CH 859 @d J=48 L Hx 28 CH), 789 &, I, CH), 785783 (o 2K CH), TOS . 7=
48 He 1H CHO MS MG =356 |

[8178] Example 37: Syuth

sis of Ndpyream-3pli-d-{pymdin- 2ol iinazel-F-axume.

RIS N-(pyresin- 3ol i4pymdin 3o ikiarel-3-aune was mmthevized Sow Idromn-1-
pyridin-Sal-athanose and preossdin-Salthiowres 1 e some moseer 25 Exaomple 20 o povide the
product as 2 brown solid “H MR {300 Mz BE\&SQ—{&E & FLET x 1K W) 88885 (m, 18
HL 83 W =158 IH CH G 832 {sizi HS=30 L8 He IH CH) 813 F=34 He I
CH TS& =T 120 MM CH T8 & J=78 188 IH CH 3} 798 ¢ IH CH)
T3 {m 1H CH M3 M =256

fO181] Example 28: Synthesis of d-{pmdin- 29 D-N-pymmudin-d-yithiansd-3-asuine.

I
e’
2

1‘..

Y83} dpvmidin- 2oyl NApyrimidin-d T thsamel- 3 novine was synthesized fow I broeme-1-
rFrdm-d-yl-ethanore and proesdm-fyi-thimmes 1 e same mamwer 25 Examgple 3 fo provads the
product 35 2 brown sl 'HOPRR (00 8, DMSOAL & 110 &, T PERL S8 R =08 T
IHCH) AR T (o IHCGH LS80 T80 0 e I CH) TR F=78 13 1§
CH 3 T8T{, J=81, 31 He 1B U5 T8O I, €33 T34-7 380 (s IH, CH L TI10{@Ed J=
57, 138 IH CH MR =358
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[U183] Exanple 3% Synthests of 44{6-bromopyndn- o it-N<pmmdis-2-yhildanel -

Efﬁg-ﬂ 4-{f-broemopyndin-dl- N pyrmadin. Yol tiasel - -anene was synthenised fom 3-
hromo-I-{-brvme-prndie-3-yi-etharone and piesdee-d-pi-Soouss @@ the sume penmsy as
Exanpds 30 fo peovide the prodis a5 3 gvay sobd 'H NG {00 M DAECGEY S 11L& I8
NED SSS A T4 e MM CHA TS WS JoTE 00 e IH CHL TS A 81 B 1N
CH T3 J=08H IH CHG T8 Ed F=81 088 1H CHLTH G F=48K 1§

) MS MEF =334, |
[O185] Example 30 Synthests of $-{-melripyndin S Wpymimidin- 3y Dtbiamal 2 -

%)

ey
s

&
Moty
* *‘\\J\

Y88 Sd-methvipyrdin- 2ol N-prmnsd-JyDithiaend-2-amine was nynthesized Hom -
vome--{{-mef)-pradin-2pli-cthanone ad prosds-Iai-thicwes @ e some mamwmer &
Example 3 to provide the product a5 2 derk moy sohd. “H MMR 00 3z, DMEO § 1181 {5,
THEHHL B8 J=48 s JH CH ) 883 ddd =42 888 I H THO T8 J=08KE 1K,
CH, 770 (U CHY, 714712 (o 1 CHO 708 & F= 4.8 He 10, CH). 236 s 35,
ArUHG RS MEH =2

[9157] Exmuple 31 Synthesis of 443 5-Gmethylpyridin 251 ¥ (pynivudin 3y Dibiazol-

2-amne.

BIRE] 40 5 -dmethvipyndin 3l 3 pyrivedin- Tofithiaend - Lamie way syntheciss
fran Dbroms-1-403 Sdmetinlpemdin-da-efunne and pymoedeclad-dhioumse m the same

35
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manser s Fxampde 30 to provide the produet as & heht-pray solid 'H NME (100 i DMSOE): &
1170 £, THL NED, 864 4 =48 He 0H CHLY, B34 (s, 1HCHL), 748 ¢ BBL CHL), 741 45, 18,
CHO 7O o F=4 8 He 1H OFLY, 253 ¢ S SeCHLY, 237 (o 3H, A«CH, MS: ME =284,

IS Exspmde 320 Syuthesis of &3-poisedin-d-venussihesi-d-wiprmidie-3ol
difvehrocidsends

(1907 6-(2-{pimidin 2 ylannnshiszel-4-yhpywidin 2ol dibwdrochionide was synthesized

e 3-Brosme- 16 hndrexypimidine- 2yl ethanore  dikowdrochlonide snd  pyvisudin- Xyl

hisures is the same mussesr 3y Frample 30 to provide the product as 3 geay solid TH IGER G00

NiHs, DMSOEE & 1183 o 1H N R (4 J=4 5 I CH LT S, iI‘E LHL T &.8=

Sl Hs B CHO, TR I=98 IH {HL 88 J=68Hs IH T ‘{m} X3 =831
IBE OHG M M =237

{i}i?ﬂ Example 33 Siynthess of Nipmpedin- 2o (qunslin-Fadithizsel-3

///

9] Npwmidin-Yi--{omnalin-3 -+ iduszel--amine dibvdrochloside was ynthesized
Fom 3-browe-i-genelin-dvlethasone dbvdrocklonde and preesidis-Ilthiomes m He same
manner as Fxarmple X to provide the product 25 & gray solid. 'H NMR 300 \ﬁh DNEO-d 1k & 888
W S=00R IHCHLENE F=51H IRCH 36 IRCH L RI8{4d 7 LA3He
IH CHL 816, J=T8 He, IH, CHG T8 @, 5=75H IH CHG 735 =38 Be, IH,
CHL TR J=38 K iﬁ CH & WS M = 38

193 Ezample 34 Symthess of H-O-Sowpyinndin-2l--pymdis-2plituassl-2-
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LN H3chlorapyrimdin- I i-pynidin-2 f Suazel-3-urave was nynthesized Som 3
vomo-l-pmdin-3-vi-etharone and  Schlwo-pymmadin-3alihiowes m the some mammer as
Example 3 to provide the product as & white solid "H 3 ‘\m{i“?{l‘ MbEr, BRSOk & 131 . I
MNEE R G M THG, SEF=31He L CHL T J=81 I CHG VAT e IH,
CHL TR G I CH T30 e, B OH D MS ME =280

RN Exanple 3% Synthests of W H5-bromopymmsdine -yt {pryndin-2yhitsasel-3-

1G] N - romepynavdin- Sy D-d-(pwidin- Lol hiarol-D-amine was syothesieed fom -
vomo-l-pyrsdin-2odethacone and  (Mhoowopynsudm-foli-Suowrea i the same pemwer &S
Exmmple 20 fo provide the product 2z 2 white solid. H 3R {300 20, DRSO & 1230 ¢, IH
E BTG M CH ) 88 im IHCH T8 J=788 IHCH L T8 J=81 18
He VH CHO D776, B OHD, T8-T 8 fm, I O MS: MED =33

ﬁiiﬂ Emmpie 36 Synthests of M-0-methyipyrimdin- 3yl fpyndin-2yDiidaral-2-

BIN] Natmetnirriredin 2adi-d-{pyidin- Sy Dituasel- 2 anane wes mymthesived fom
3-brome-i-pyndin-Tol-ethanone and {(Foethyl-pyrosdin-ltvoures = the same Dianper as
Exampde 30 to provide the product as 2 gray solid. 'H NME 300 k8 DAMBOL: 1L & IH,
N SS{E J=40 e M CHO 848 {d J=48H: 18 CH )} T8l J=78Hz 18 {H
FE8 G =75 18 He IH CHG 771 6, 1, (HY T3 I CHL 8 W J=48
TR ORL ) 38 s 3 S{F) MIS R8T =370

1
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f0190] Exsmple 3T Symthesss of Spyadin-3oii-N-{mBnerometinmnssdin-2-
yivheszol-2-anume.

LR Y S-{prmdis-Joad ‘}m‘ﬁm{#{mﬁummt&ﬁﬁpﬂmm Joatithiamed-2-arine WES
synthesized fom  I-browme-1gynndin-F-vl-ethanose and ($-nifheometint-prrmmedin2 M -thicurea
the rame mennsr & Brampde N fo provide the product @ 2 gay sold "H ISR (300 3Bz, DRSO
A3 SN G IH DL SN Y J=95E: IHOE 88 @ J=30He IH TR TR J=
81 Mz IH CHY T8I $m M, {H T W F=a 5 e IH CH L T3 G T ﬁ?ﬁx IR,
CH M MH =338

Il Exsmple 3 Swmthess  of SooebyldOHpwdeed-wiitdazed-2-
yiibenze{d]ivarcl-2-amine.

Y] S-woethyl- N4 omdm- 3w\ thiared- 29D venmofdihiarel-2-smine was mynthesized
fom I hooe-il-pwdin-dovi-ethanone and {(S-welne-benrofiuarel-2-vD-oowes I the same
penwey 35 Fxample 3t provide the product 22 3 light-tvown solid. 'H NME {308 Mk CELY &
&2 &, IH THG 8138 F=68 e IH CHS TR G =73 E 1H CH, 7847 5% (m 1K
CHO T32-748 dm M CH), 725718 o 3H CH, 384 5, TH, CH) WS M =325,

f0283 Examsple 3 Symtheus of S-methyl-$pymdm-2-o0- N <prinedis-2-vDiftdaral-J-

mie was soktbesited Hom

I -browso-I-pynden-2 —z'i-ymm i-cme and mﬁm&ﬁ—}— Aihsores m the sane maower 33 Examsgple 28

fo provide the product as 3 gray solid “H MR (30 M, D0 § 1183 o, TH YIRS 61 ¢
53
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F=45 Hz, 3, CH,), 797 (. J= 84 He 1H CHJ, 780 (L F=75 Ha, 1H CHL), 728734 {m
IR LG Tl F=48 s I, %‘fﬁw 2T 6 3, CHG M ME =TT
205 Example 30 Svuthesis of Sethrel-S-{pymdin- 3l Grimdin 2y Didanad-2-

0] Bl -diprmdes- DN Jpyrinidin. 3o hisrel-2ansne was nmm:m*i From M-
broass- Hpyrades-3opl-Satan- Hons and pyrmadin-3ad-theovwes i the same sonmer o Exampls 3 to
provide S Wm = 3 may solid, H 2R (300 ME:, DMSCHA: & 1161 &, I8 NE), BE2-E59
{m, 38 CH,), 77 (d J= 78 He, 1H CHLY, T84 {dt J= 78 18 He, 1H, CH). 738724 fm 1H
LHA TR L I=48 e 1E CH ) 3482488 {m 2H, AUEH, overlspped wuth the peaks of BRSO},
1266 F=7.5 He, 3 CH MS: 388 = 2384,
[B207] Example 41 Synil

e

aa1 of S-mopropehdpidin- R a0 N o dis- B ikdavel-

B8] Sisopropvi-f-{pymdm Yol N-oumidin- S Miased-3aovne was  synthesised
Hom 3-vomo-F-wefind-l-padn-I - atan-1-ooe and prmiesdin-Fd-theomres m fhe same manver
a5 Frample 30 to provide the prodiet av 2 Eelt-gray wold 'H MR (300 MBz CDCLY: S 895§,
18 N S67-888 (m 3H CH ) T88(d J=T78Hg 1H, E"%k" oA =818y I CH ) 717
fm, $H, CHGG 680 3, J= 51 I IH, (H 43540 i IR CH), 188 ¢, J=86 H &8,
CIOHN M M =2

[O288] Example 42 Symthess of S-pentpl-dipymdin- 2o Nipyrimadin- Dy Dildasal 3 -

“‘a w\, S
ey

TS
TN e

43
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TN 5-Fm@iaﬁ&{;syﬁééﬁ-ﬁ.‘ny?{}él?i—{pfym&muﬁ-y%&iﬁ@irﬁ-;&:J:t;xé}:m was synthesived Fom 3-
hrowss- Fpyridine-2oyd-heptae- Lone and prronsde-3opl-Suoures m the same wenter 2y Example N e
peovide the mroduct 35 2 mray solid, HOIGMR OR0 M, CDChY & W07 (o, TH NH), 888 fm, 3
CHY TR F=T5 B 1H CH AT J=T2Hz JH.CH,) 716 {,m.ﬁﬁ 3 &8 1H,
CHG 3R J=75 He 28 SUHG 089 (o, 3L ORG ME M =1

{0111} Example 43 Synthess of Soyelohenyl-d-frmidin-2-»0-8{pyrimidin- 3w ituasal -

£§31:§ Foekdbamd{pmdie- 3w DN myrmndin- S ol tiasol - Rowine  dihydrochlessde
was syntheased Hom Y-beome-Jcyelohermd-I pnrad-degd-atherone dibpdiocklnende and pomnwdine
Api-throrea i the sume munnes 3y Example 3} fo provide the product as & ngﬁ&-‘s\eﬁm* solid. B
PR OO0 TR IS0 SR S5 He IH CH AL S8 S48 B 18 OB B0
=81 IHCHIH SN J=87H H{H T8 J=030H Bl CHH THLI=458
Mz, IH CH 358, 1 O, 200105 o, 10H, 5 OHO) NS M =338

0213 Exsomple 44 Synthesis of Soomyl-H{prridin-I-40-Nipyrimidis-2-yDiidarel -3

AL 5-Neoyl-4-{pymdin-3-v{-N-{mrimidin-2-y thiaral- 2 -ansne was synthesized Srom 2-
brome-I-prmdin-2-vl-wndecan--one 0 prrissidhin-Tod-Seovmes 5e the same morwmer 2y Exsample 30
to provide the product 25 a silver-gry sclid. 'H MR (300 MHe, CDCL): §9.70 (s, 1H MID, B84 (2
J=31He 38 CHL T8 J= ﬁﬁﬁaiﬂ_{"ﬁm TG J=78 188 IH CH T804
(m IH CH,) 685 ¢t J=51 Hg 1K »:,,rg...;‘ 339 ¢, F= 81 He 78, &CH), L7169 fm JK
CHG 140005 ¢ IMH 6 xTH), 08T J=6 8 e 3H CH) NS MEE =382

fO215 Exsmple 43 Syuhess of N-tsopropyl-$-{pymidin-3 4 N<pain din- 3yl jtdazal-3-
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H & ‘5%1 e S k\\,@\
. N v m & 3 \;h\\\!\t
T b g e
g ¢

w3 chrved suspenves swrradin- b rnredin- Yoeitteared-Yonwms {5
IS T ed of 4dp B i Yt 51
mg, .2 moel) is disetiyformsmide (3 ml, was added sodium bydvide (§0%, 12 me, 0.3 wanol), 2

onewtes later, d-tndopropane (28 ¢k, §.3 nopel) nes added. The stiming was continned for 24 hows

The reachon was quenchad with saf. apenosiees chfossde (10 ml} and extracted wath sthel avetate
£15 ol 1 7). Te voschaned sopanie faver wes died over anbydrons sodnen snlfste, compentrated. and
purnfied Hhvoueh abies gl colusn ehsm%g&@hv {ethyd scetate fevanes = 3T o alfed M opof
compouwsd Nasopropyl-$Spomidin- 33 3 pyromidie- Lol iduazal Joomive 2y white solid 'H MR
OO MR (DL S8 G M (RO B =70 IH CHG P70 6 L CHG T8 &
IH, CHL 885 6, I8 O 385 (1 NCE), 188 |, J=60 s 8 CICHG) Mk M =
288,
2T Exunple 48 Syothests of Nooethyl-$-(pidin- 31 N-{pyrimidin- 2diduzmel -2

R {.-R\‘."'}};

LS Momethy-$-{raridin-J - K- pyrimedin
{pmdin-Ivii-H{pyronidin- 3yl ieszel-3-amime and rodowethans in the same wanmer as Exampde
45 to provide the product 55 2 wiste sobid i 50% wield 'H MR (300 M, CINI) 5 S64-8 60 {my
FECHY SIS i I CH LT I=78 18 I COH 3 7736 1 OH ) 725717
fm 1EL CHL), SR =S B He, 1H OFL), 4407 s, TH, XCH) S M =270

118 Example 47 Sruthess of N-bengl-$-{pymdin-3-(t-Nipyrinsdis- -y Ditaral -3 -

~2-vhitared-d anune was syothevzed fSom

2N NbenmyW{pmdm- 3y
$pwmdu-)-H{pyvendn- 3l isszol-3-anvne  and mgvf hrooude m e same memwer as

85
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Example 43 to provide the product a5 & white sobid. 'H NMR (300 Mz, COCE): § $.62-8.50 fm, 35
TIE m 48, TH,, overlapped with the pesks of CHCL) 88 & J=48 He 1H CHG 5588 s,
NOH,Ar), MS: MH" = 346

[0221] Exemple 48: Swthess of 24{-(pymidin2yDthizzl 2fpyrmmdind-
vhomsneethanad.

&
Races

BIRE) 3 pvmidin 2 vinbiamat-2-vlim
$oyndin- ol N-(pyrimidind y{iiazal omine and hromosthanel i fe sume mamner @
Exzmpde 13 to provide the produst a3 & white sobd HINR OO0 Mk, COCHY: § 885880 {3
CH 802 (4 J= 78 B, TH O, 779773 fm 28 CHL), 7.33-7.38 (m 1H CHL), 693 (0.7
S8 M CHEO SN ¢ J=31H M NH) 4TI { F=45Hz, 1M O 430815 da W,

223 Exumple 4% Symthesds of S-twome-d{pridn-Jol-M{prinddin-T-yltieaeal-2-

wnsdin- - yHemmsjethanc! was syethesired fom

CF Y ey

B3] To s sopennios of d-pyrsdin- s N{prrinudie- Y tdaral-Aamine (382 mg, $4
mesal} in souhe acid £F ), was added bromsne & vomm fenperstore. Somng was conhirees for 3
bonos, and Sep ol aeetate (20 ml} was added. The ornde prodict was collscted by flbebos and
re-orysialhized in elbyl acelste to afoed 138 mp of S broow-d-padn-dW-N{pmsedis-3-
yinhizzol-3-amime 3 velow solid *H MR (300 Mk, DRSSO 5§ 573567 fm, 38, (H), 818
& =33 e 3 O TE0-053 o MR CELG THI =001 IH CH 3 M8 MH' =33

22N Exsngle M Swoffews of {d-pmdm-2l-24pmisudi-vlondnejiusest-5-
yhinethanol.

focd
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‘%

HORO ISR S TWE B Y A

“}« ‘“& PO EATE el ik Fw
R Semed hibe, V30 T, 965 1 S
MO

1N & swpension of Hpmdin-2T-N4primidie- i ithissol-T-amine 51 mg, 2
msuol} @ tetrahydrofuss 4wl m 2 sealed hibe, was ested with sg. foenmldebyde (36 5%, 3 ol
then fiefinlomine (08 wl) B was hested fo I 0 S 12 hows, fen coocled down and
concestaied. The renidue was qrencied wath ey O30 b}, shived and Shered fo gve the produsy,
wheh wes wiched wath water and offnd aceisie 1 segueses and fen dned uadsr vecomss 3 me of

G,
8

ff

&n R

pure compound  Spyndin-Xli-2-{prremdin- 3 lanmn i ohtmines
wiibe solid 'H IR (300 38 DRSO § 1183 & TH MR, 8&%—% 58 fm, 3H {“5{&} ERI LI
=78 Hg IH CHS TR I=T2 s IH CHG 730730 (o IH CHO TR G =48 IH
CHL 58 ¢ =537 B IH O 033 J=37 He, IH (CH A ME: M- =386

LR 3 E&m&e 2 Swfess of Gdpmde- 2l 2penmdin - viesunoituared-5-
yimethyl acetate.

Y T
&\- ) ) B3
\ A3, pynane o A }mﬁ‘

FA38] & suspension of ($pmdin- 343 dprrimidin- 3o tiamel- S almethansd 2
mg, 81 mewll m I Idichiarcetiane E, § ml) vas rested with prodiee (81 L, 1 masl),
followed by the sddthon of seele anhydnde {38 ;mh 84 pewol} at soom tempershes. Thes % was
beated to refiux for 5 hows. A8er cooling dowm, e resclion was guenched with vatee (M al) the
rH was adjusted to 10 by using powder sodhsss carbonate and sxtracted with Sckloronethans (38
mi x 4} The combimed srgeme Saver wan dved over sodnms sulfste, and then councentrated. The
resuling reside was sivpended i athyd soelate, Hlered and Sother washed with ethyl zeetate. Muy
aof {d-pmadn-Jal-Mpmnsdo-I-vionsnaihssnad-Ssteoetbyl acetale ax whute sald. Mk 8y =

(¥4}
-

f02128] Example
yhimethyl bubrate.

3 Hyothesss of {pwdie Sl {pmmdn-Yorlawneeamed -3 -

&%
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MY Npovdie-SalHpmmdn-Sodeneesed-Salmethyd. Subhese wws
svatbesized Fom g—i—uﬁm‘im 2ovh-2-{pynsdin-3-ylandneiiiarol-5-4 L&m&ﬁm&i and bubymie sond
anhydrde i the same manney a5 Pxanmpls 49 to pronde the product as 2 offondete solid i AP weld.
Y TR {300 MEs, CDQL): 5 984 (s, I8, WED, 8.68-868 (m 3 CH), 798 (4 J=T8 Hs 1H
CHS TR F=78 21 He I8 08 T @ J=63, 11 I8 (M 683 0 J=48 ¥
VEOCH ) 585G, OH, SUHMN I8 8 =75 e, 3H CHOD), VRS §m, 38, CHG, ‘i? i
=75 3, ?3% A5 MM =TSR

fl31] Example 33 Sinthesis of etind $-{pyridin-J-v-2 prrimidin-3-+lomine thiasele-3-
carvoxylate

. -
oo =

wa
-*wav"“ *""JL'DEt B, M‘&m J‘lj“ ‘v (’\_A%‘M% §§§m§
"\;I - T [L}' NEb, BIOH, #rgon OO ,J‘ag@%kﬁﬁm’“

H332] To a stives solshon of efint 3-oxo-3-{pmdin-ylipropeose (116 g & moell in
CHG (Nl 2 §°C, was xdided dropwiss bromere (339 i, §8 mowed}. The reschon meshes waz
frsily shuved at 30 W for The, and then 8 °C for soother hour. The sobrent war smoaporsted fo groe
the orude e I-brome-3-oxe-3-{pwmdin-2-ylipropancate hrdrotromede.

B33 A recchon muxtee of oude ety 2-brome-3-oxe-3-{pwmdin-2-viipropaneate
brdrobyormde, §{prrmsdin-2y{tuourse (617 mg, 4 mewel), and betholmine (18wl 14 woel}
m oethaned (3 ml) wes reffeed fir | bow woder mpon stowwphers. After ooolg fo room
tenpershrs, e reschon mtxhars was guesiched with water {300 L) and shrred for 30 mimdes. Thes
¥ was Hlesed and the collected solid war shumisd m ethyl aceltehewases {11, 30 ml} Afer
filbaton  and Sy under  veommwm, PR mp of el pymds-dadi-2-pymosdis-d-
yiemneithiarele-Scxrborndate afforded & brovmreddish solid 'H MR (300 M, DMEOE) &
13380 I D), 875 J=40 e FH CH ) S 80(d J=358He IH OH G T8 (S =78 18
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He 1B CH TRAE@ =75 E IH m@ L TART AR ey TR CHG, T4 =531 e 1H 8,
$104g F=T2HK: MW, ﬁm\} A3 ST SH CHY ME M =338

2M] Example M Swotheds of e 348 velolpymdin-3--2 {pwindin-3-
viapenoesrole-Svabogdate.

BI135] Ednd $(-medyipmidin-2-v]-3-{prrisdin -3 yiasunatiearale-S-caboglate was
snvhesized. Som prenmidin-doel-thiomee aud 3-{E-methyl mmdin- 33 axe-poopionte acid efind
suter i the samws pwenser 33 Exovpde 53 fo provade the prodect 25 5 gray sehd H MR 300 A
DR &R T J=5 §‘{x3&£§iﬂ‘3 S\Msi =4 B s, 1M CHJ, TA s 1B CH T8 T
=42 fm TH CHJ 898 ¢ =48 Fe 1H CHJ 438 (g F= 72 He 7H OCH), 243 5 30,

fOl38] Example 3 Siothess of syl $906vefnipyridin- 32 <pvrimidin 3-
yianswibarale-Scarbosdste.

BIIT] Byl 48 mefnipwmidin-2-di-2{pmasdin- 3 adamine il arale-S-carbordate wa
awes and S-{S-methvi-mradin-3afd-oe-prepronte acid elfnd

smthenrsd Fom prromedm-Ivlthn
ester in the same manser as Pxanple 93 o grovide the product as 3 ornreddish solid. 'H NAR
300 A O, 6805 ¢, L WHE 871 §d =43 8 3H CH ) 7684 J="75He TH TH Y
T3 J=T8Ye IH CH ), 738 J=75He I (B} 658 {m, 1H CHO S8 J=T3
3B OCH 3660, 30 SCH L =70 38 (H M MH =32

fRA35] Example 3 Syotftess of sl 4{{(-msthyipyromidin-llaene)-4-{pidae2-
Withsarale-carbondate

]G
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o‘i}" \«-5

23] Bnd 3gtamethviprrieidine 2ol ammne -4 {pmidin- S viosale- Scarboryiate wa
syothesized fom {(Jawetylprromsdn-2D-Sooures and S-oxe-Spymide-dvlpropimee sod syl
esier i the same manner as Fxample § to provds the product 3s 3 leownreddish sold. "H AR
{5&3 A CDCLY 8843 G, IR NEL S8 =408, 1B CHOL 851 8 J=94 He. 1H CHO

2773 fm THLCHL), TA2 (e J= 57 He, 15 CHL) 68444 = 54 H TH -m*;,..-sﬁ.z?@ J=T32
He 3 QOB 2564, 3 CH I J=T5 e 3 CHO A M =343

[0240] Exmmple 57 Symthesis of Spyridin 2oy M(pyrimidin 3 vlamino}hizzsie-5-

carhooyh aod

o W ) . éM\\\ w“:‘\
i ‘* Y oy s %
N i}ﬁi‘% LR, THRASCHHGOER \%‘ i %

241} To 3 soluion of effd $-{pymidin- 140 2 {primudin- D viamine Mdarole- S-rarhonyate
{435 mp, 133 mwol} i tebabhydrofiman CHOHETLO 31, 165 ml ) wes added htfous hydwooride
mopohydiate % me $3 oo} The reachon modies was efoced Ky & bowes. 88er conkup
down, the sclvent wes evaporated and weter {30 ndl} way sdded to drsndve the rendue. The pHwas
adpested o & woth ag. & M HD and the moches wes stood a8 4 °C for 16 howrs. The precspriate was
filtered, washed with water and dned under vacwus to grve 385 mr of -{pyndin- 3413 <prmdis-
3—}r§m&}m&&?-ﬂa}bﬁmﬁa acid as Tght-bovws salid. M5 M0G" =320
she 38 Symihecks of methyd $-fpyridin Todi-Bmoimidin- 3 damims Wiansle-

- o OHOH, oons HySly, e
S ed i . S
} #By
s}

243 A sopession of J{pmdin-T1-2-frrmidin-2-vhmineithiarole-S-cabonylic sexd
50 mg, £.2 somel} © methess {10 ml)} was iveated with cone. su¥fime aced (~98%, ¥ Sops). The
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reschon mivhare was refuxed for € deys. After cooling down, the solvent was evapreated and water
20 mi} was added The pH was adiusted to § by sab sodimm braboaste and the muvhoe was
extvacted with diehlosnonetiane (30 mi. x 4. The combmed regawie layer was doed sver anbrpdeows
soduey rulfats and then svaporsted to afford 36 myg of methyl $-{pyrsdin- vl {pvrrendin2-
yimnsneifssle-Srabonpise o white solid "B IR (900 20 DRSO 5 1387 {a, 1HL B8 L
&2 {s& F=472 ﬁh T@i CHO IS J=33H: 1§ iﬁsﬁ TREA J=T 5 IH CHRG T8 T
7 FTH IH CHD TG J=8 8B, 1H, CH ), 387 & 38, OCH

f244] Example 3% Syuthesss of tevt-butyl 2-{iert-butyiipinedin-d 3 \esunai-d-{pyridin-
AN %ﬁﬁ&mﬂl&”«xmb&m’h&e

me 81 senad) and 11&@1&@3&»}%@@&%&3@% {ELB& pi 43 m*&} % foduene -(;TE
miL} was beated fo refhux fv 34 hows. Affer conting dows, 1t was guenched with water (30 mi} and
extracted with dichfornmmethane {H ml x 3} The
suifide, concentrates, and then pailied by prepersiive TLL {ellnd acetale f heumes = M - T &
afoeded 1T mg of fobbey  IOetbeipomsde-daisossold-prnadm- 3l thieole-5
carbonylate & white solid. H MR GO0 AT DMBOAY S8 81 {d J=48 Hz 31 CHO 787 ¢t
F=T8 15 T CH ) 787 J=T8He I CH ) 785738 (o IH OH, TR G J=43
He 1B CH L5 & 00 OCHDD, 131 & 88 OICHg) NS AET =412
[0246] Example & Sycthess of d4pymdin}-I-pyrmdin-2-vhaineivarale-5-
carvoxands.
{;w? B i: 137 WPy It CHHOH, 507D, seaedine ﬂﬂil N N}“‘“
. i —tis T B HGE i o, el ! o s
ma\fg ‘ ‘-E\}!ﬁ\\é"b R

combined orgasye layver was dued over sodmes

>S

BI4T] & 3 sesled twbe. 3 swpemsion of el Somdn Y- {pmesdin-d-
yienunoithssole-F-carbooylate {16 me, 087 mgh s T8 38 solution m methennd 5§ =} was heated

51
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£ 800 iy 7 dars. The solvent was svaporaied snd He recdie was wanhed with effnd acelals tote
snded I methaood, trested wth W HODY I doxane {04 s} and
heated fo veffux. The solvent wis reewved by evaparstion and e orude product pes washed with

prve the powe smde. B was wssg

st zotale foogve 17 mp of d{pomdm-d -‘s\\-"‘-{p*emﬁm- Yyviamenethassale-Scarbonaende &
kgm—ig&}iaw solid H DR (300 M CTLOT: S 893889 . I OH,, S TIS83 for, 3L OHY
B J=88  1H {HY THE& =31 Hz, IH TH) NS M =380

R RE R ‘ fo &1 Syatftesis  of  MNoaoelod-$-(pmden 333 -{proadis- -
yapunoieassle-Fcaboxapnde.
‘-\@F‘:ﬁi .5}\“\‘ %
i%wi\"“‘?}—:w iﬁl B0 RSk, DWF, 780

e & BN HER -+
:Hﬂk§s N : T B O e, b
;‘é

5 &%
BEE= N B
Nawy, F\@h‘

{\U

[jﬁf& B .

IS A resction srctwre of dpmidin- 34l Tipyissidin- Lvlsnunoithizeole-S-carboondic
actd {80 mg 3.2 e}, methylasune bpdvochlonsde {37 me, §4 mmel}, benvoinazsle-] -vl-nay-ins-
{doethramna-phosphonum. besatluovophosphate (BOP, 321 wg, U3 mavel), inethrizasine (&3
el &8 oracl) i dimethyWormansds (2 wl) i 5 scaled fube was hested 10 75 °C for 34 bowry. Then
® was guenched with water {28 ml), ltored and washed wath water. The solid war suspended m
seihanod {2 o} sod deated wuth € M EHO s Soxans 308 ml) B woy hested o refnx, aud $es
svaparated to smmove sobent, The resulting sobd was washed wth othy] acetnte apd dued wnder
vacumn o g & mg of the Nomethyd-d-{pymdenc--pii-3-prroundis-2-yiamaeearobe-3-
carboxansde bydrochloride ar Hebtvelow ol 'H NAME (300 3, DMSOAY): 5 5.85 (e 1K
CH 8§72 J=48 He 3 CHG 3883 (o 3, CHG, TR e 18 CH 715 {o 18
CH, Y 285 G, 3 NCH) M8 M =313

LS EY E&%mgik 6 Symthesy  of  N-benmld-{pvndm-3-0-2-{pymmadin-3-

viamnojthiarole-Scarbonm

. oM N 3§ BOR, NEL, OWF, T8
N %84 & ww™mn S
‘ T S BT b Npwans, e

G251 & reaction nuvhwe of $-mmidin- BN Iprinudin- - viesunsifiasale-S-eahonylic
Aol O mp #2 el bencdlosne (§3 mp ¥4 ool lesoshmarcde-l-ovdeecoedms-
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gm&vm}-;&amhm bexaflucrophesphete (80P, 193 mg & 34 wmooll, triethvlamine {83
s, U8 oovel) 1 dovettniformmnade (18 mi} wan sioved for § Sys. Then 3t was quenched with
water (3 ml) Sowed and wuhed with weter The solid was  suspended
sethanel'dichloremethane {4:46) ad then Slersd The &bate wan coucentrated to sive M mg ol the
soade 3 off-whate solid m 3% yieMd. § mg of the sbove snsds was mispended i wethans! {1 wl}
and vested w4 M i diocame (B3 @} ¥ was heated fo reflex, an&.iﬁmmamm b namove:
sohumt. The reculting solid was washed m& et scetate and disd under vacmem fo gve § mE N
begsvi-$dpwidin- - prnmidin- S amine hiarele-Foaboraide  hedvecklomde & an off
white sohid 'H NME (300 Mz, DMSO) 5 13398 (b, 1H, MID, 1209 (by, 1H. MED), 87144 F=

S5 M IH CH, S0 6, U CHL S0 F= 84 s 1R CHO, 808 4. 7= T 5 He 1M, CH

b

T, THCHL, TATT08 tm, SHCEL 710 G 1 OO, 457 (4 J= 45 He T A0
MS: AT =359

fOISY] Example % Synbess of the MIX deswabive, Z4-00 é-ésmmpm-s-
yiimiethyt){mathyfaosing)benvamido)-1, 21 -dioxo-1-{4-{pyridin Z41)--fpywimidin T ylamine}

thiazal- S35 1LY ”—pexzm osa-3, M-dasspentacesss-3 Fote sod fe-tnfivorcacetste

o ‘?%
%‘“ }"“N: TLEGE - e
L '\:&‘" - e e 13 BOF, NEY. DME, 530
tz;»«\ i i ea\g m‘{ '
v!"x- \-e

T TRS, SHOR

””

J,«L -

& R

O \““\T.m &‘,;;%
‘%..,

k33
‘Q\\I‘JL‘ T S N B _‘.f\»\.,w»-ﬂ\- E_NgE e N o e %L,". §‘\
M m‘&‘ 0 pe3

*ETER

353 I o3 sealed fube 2 reschon nuwhwe of J-{pymidin-di-2-pvrmsdin -
yhmunoiesssle-fvabwgde and 8§ ms 83 cwond)  fecbbatd aowme- 23403 4-
dassnoplsndin-Hrhmethnli {rethiianneNenranedel-1%-oxe-3 82 123 Upentaows-18-
azatriessan-23-gate (MTNEOOBe'FEMNH, 1T mg, 827 punel}, benzotascle--vi-omy-ris-
{dumethylanunoi-phosphonross. bexaflucrephosphate (BOP, 148 mz, 833 mool), melindamse {53
sl B nemend) m Sonethyifrmmnuds € wi) was heated o &0 °C for 48 hour. A8er coolng to room
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femperature, it was guesnched with water {30 ml}, Slbered and washed wath water. The scbd was
dited, and then swrpended in 3 mivhwe of dichioromethane and methane! (84, 30 wal} ¥ was Sltered
and the Hlivade was coocentated fo give the pure svrbuyyl ecter, which wes treated with
dickimvesethase {18 i) Rllowed by addihvoe of Sifiecroecele aond 2 mb) The ouchee was
stored at oo termperste for M boves and eveporated to mes 388wy of MG S-
ssnsnoptendm-§-ylimethylmethyDammebensamedo)-1, 2 E-droseo-1-{d-{pymedin-2-y -2
{prramidin- Iolamine thaamed-F0i-3 811 4 I pents. one-3 N-diampentecosan-250ic sad o
triSnoroccstate a3 wown-raddish solid 'H MAME 00 e CDODY ST @ S48 He 1N
Cﬁ& BEIEST fume, S CHGG BITR J=78E IH CRO. TR { =83 e IHCHG TV
=80H: M (AT H =48 IH CH G &8 _{éﬁ.{ S=8THs 38§ CHH 48
N S5 M, 1B O 370343 "‘-ﬁﬁ 32 L MR, 238307 fm 4HL NS
RN = 1
3254 Example &4 Syothesis of the Hiotn dervative, N-{31 -cooo-35-{{3a5.45 SaR3-2-
oxchexshvdre-1 Habseno{ 3 4-dhnadarol- 4wk 3 £ 0. 12,15 18 31 24 27 nosaoxs-33-
mmxmw -{peadin-dopii-2 oy midie- 3 vl isarele-Scaboxandde

N sy

oy ‘”Q\w”\@*%"&wf“ ""\.;r’&w"“" ‘“\@e&\,ﬂ;}e’ g\y;g\—s“%\ N

[B355] In 3 sexled Whs, 3 recchon mewhee of $Oade-dad-3-pomwudiel-
yiuneitesssle-fcabonde and (30 mpr 81 el NS awime- 36313 51831 M2T
ponsorspsneeesy i IIARG A5 Sl Vi onohenz  brde-1H-Seeel? S dimsdisnd-Svlipestasannde
(Brotn-(FEA - NH;, 68 mg, 0] mowl}, tensomansds- I -vi-cop-bris-{dusethyismsne b-phophonnen
hexafuorophosphate (BOF, &6 mp 401 mowl) metnlsmere (38 pl, U2 oowol m
dumethylftrmamsde {3 ml} was heated o 80 "C Soo 48 bowrs. Afler cooling to wom temperature, &
was quenched wath water {30 mi} and sxtacted with dickdoromethare {30 mi. x 4} The combused
arpame Naver was doed over sodiuens smalfale, concmmtvated. and then poniBed by preparstine TEO G M

5]
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L o wethaned @ dvbioromethage = § 0 95) to affoed 49 mg of W-{3 l-ooe-35{3a5 45 8aR)-2-
ochexahydre-1H-thiena{, -E-ﬁ}nmﬁxmi—»ﬁwvﬁ 3881315 1821 M 3 ponsoxa-3
arapestahiacosh -t pyadin-dad-3-{pyes sudin-Yvlenuneitvarsle-Scxhoramide av whate solid
HNME O M CRODY S8 T e IH CHO BEIE F=98 He 3N CH) B33 I=81
He HIH T =T I CH L T8 I B, T 0 J=578 1 CH L TR R
F=4 8B IH OH $88 4 {m, 18 CF3 4384 25 G IHL CH, 3240 G, SBHD 338202
o I CHE 28 F=138 34 s X &}:ﬁ 288 4 .f D8 H O AN i 33D,
LI0-1 55 o FD) DRI 3T "m & MR =886,
[9258] Exaple §5: 3“1&3?1&33}:\ of I-Bropw-F-oxs-3prmadin-dad-proponitnie hydralvonude

Bry
ey e———J: ) "
e e e Sy

£ &

":;#\‘" % RS L o . :.
D 3 . ey aeer

{B25T] Brouewe {4 m, 88 nenel, | 2g) oy added dropwme fo 8 soluton of F-ove-3-pirndine-
J-promoratale {117 mip. 8.8 mwel, | egl sCHT (8 mi) & 85 °CL Thex the reschon mixhes was
haated to 40 °C for Thear and T8 °C for ancther hower. The reaciion sextme was evaporated to remeve
the sohvemby and the oude prodisct wes weed dwectly for next slep.

[B58] Exaopdle & Setes of $Hoded-plddprriesdie- 2-visoenel-Suasele-3-
carbonitrile:

L | L\ - e N%‘T*NTJW BN L
Al ortre O O
‘ m\‘wi-w o

288 -Brome-3-me-3-pyedr- vl peopmsinde hydooboooude (36 mg, 83 wamedl 1-
{pvrmsdin- Sl tuomes (0.6 meel} and et sovne {8.53 od, & meed, 13 eg) wese nexed together
= afinel ¥ nd) wader avpon and refluxsd for  howr, S8er cooling fo roons femperature, the reachion
was guesched walh waber {18 n) and then sxtvacted wath a 3 to | onvhoe of methonel and sefindene
chlormde {133 {5 mi x5} The combined ceganse phase was evapay
ohtumed by eodumm chvomstography. M5 M =381

ted. The ffle compound was
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58] The poesent sovention abse relstes bo conpositions s fncomlsbons which comprise the
subshted apunetiiarales scconding fo the prerent invention. In genewal, the compostions of the
present Invention cwmpeise an effschve snoust of one or move sudsinted svunothiaroles and salts
thersof aroondme fo e poecent mventian wheck e sffechve for poveding Seshwent or pestentns
dineaser that nwealve wnrsgdsted coll growth: and ove or wors exopients The sompostions of the
peven! mneaing ale conyise an effeciine sowntb of one or nwoee subsingded aossofuszoles and
salts thevenf arcording to the prevent wvention which we effective for eaiing w preventing disasses
that wrrate sefechon with 3 hepabitis voms; and ome o7 more excipenis.

0261} For the puposes of the present inmvention e enn “excipient” and “carmisr™
are nsed mterchangeshly troughont the descrphicn of the present imvention and sad fenns
are defined herein 3z “ingrediests which are weed i the practice of fommisting = safe and

effective phamsacentical compesiton.™

[B283] The Syowlsior vl uocderstend thet excndenty ave uwsed

delivertng 3 sab. seble, and frctions) phormmrentiosl, serving mot sady 25 port of e ovenal veducle
for ey byt abo 2 5 mesmy By aolseving effecve abcorphon b the veoipient &f’ the achves
meredient. Ar evepiest mzy Y 2 role sy wopde sod Srect 2 bemy s mert Sller, o an exepent as
el beretn may be pat of a pH sthuhmny sysfem o costing, fo mawe delvery of the mevedients
aafely o the stomsch The formmister con alse foke advantage of e ot the coopoummds of the
pessent mrvention have mpreved cellnle pobeney, phansseckinefic properhies, as well as mpsoved
oval bosvaiabelity

283 The present teacls

s alse ponide pharmscentics] compoutions that mehede

g

& leant ome compound descnbed herein and one or moore phamscentically acceptable
carners, excipients, of dilvents. Exsmaples of such camers are well koown to these slolled 1n

the art mid can be prepared @ accendance with sccepishle phams

waulics] procedimes, sach
a3, Yor example, those descubed in Renwngion s Phomwmesdioad Scfencss, Tih editon, ed.
Alfonose R Genmare, Mack Publishs
of which 8 mooporafed by reference bevemn for 8l pupeses.  As used herem
“pharmrosticslly  sccepiable” mfers lo 3 sobstance St 5 socepiabde for o we
phamnsesuiical applications from 3 temenlogiosd perspechve and does not adversely miersct

g Comspany, Esston, PA (13835), the entive dusclosure

&
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with fhe active ingredient  Accordingly, pharmareuticslly aceeptsble carriers are those that
are compatibde with the other mpredients e rmulticn and sre Yinlogieaily scceptahle.
Supplementary  achive ingedents can ale be ovopomted oo the pharmscenticsd

[6364] Compounds of the present teschings can be administered orsBly or

pavesterally, neat or & combinstion with conventions! phamsaceutics] camiers. Applicable

selid camery can molude one of mors subsiances which con alse act as Byvormy sgents,
lubrncants, solubilizers, suspending sgents, fllers, ghdants, compression aids. binders or
tablet-disintegrating agents, or encapsulating materials. The compounds can be formmlated in
conventions] manmer, f7 exomple, in ¥ mamser sl fo thet weed for known anti-cascey
agents. The compounds can slse be fumwdated in conventions) manney, for example, n 8
Oral Sformalstons contaming s
compotesd disclosed hereln can comprite any conventionally weed omal fomn including

manner aiily fo thet wed for knows anti-virsl sgenty.

fablets, capsules, bucral fonns, oches, osenges sod orad hpmds, swepensions o solubons
In powders, fhe camer can be 2 Suely dioded solid, wloch & an sdoivhre vt & Snely
donded compound. I fablely, & conpoimd disclosed heretn cam be muxed with & camner
havimg the pecessary compression properties n swniable propecticns mand compacted m the
shape sud size devired. The powders and tabdets com contars wp o 89 % of e covnposmd.
f16N] Capsules can contum nuxhres of coe of more corupemnd(s) disclosed bepem
wath mert #8er{s} and'or diboen¥z} such as phannaceutically accepiable starches {o.g., com
potats or tapiocy sberch), supwrs, srtificial sweelening sgente, powdered celluloses (e g
crvstatline and nucrccrysislline cellaloses), Bowrs, pelating, gurss, and the hke
fO266] Useld toblet formulstions can be mede by comventions] compression, weetf
sramdation of dry pramsdstion methods and wilize pharmsceutically accepteble dilvents,
tonding agents, hbwicants, divategrants odifine spends (mchuling surfactante),
bz aprats, moledns, but net hamled fo, rospmestn stearste, steane
acid sodius laund suifsie, e, supwm, lzotose, deximn starch, pelstin, celluloss, metingd
celldose, microcrystallime  cellnlose, sy oxrboanyaethyl cefhulose,

¥
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carboxrymethyicelinlose calenme, polywimdpymolidice, dgme sod, sceew mum, xanthan
s sodiven cvale, complen sibieafes, calesmm cothomale, glycime, suorose, sorbited
shealonus phesphale, calonrs walfle, Exctose, kavlin, tosnmitel sodiven chlonide, low ety

waxes, and ion exchange reswms. Surfier modfiong spenbs molnde nontorer sod anone
surfsce modifiing agents.  Represeniative examples of sirfhee modifiong agents mnchade, but
mre mob lmded fo, polossmer 188 bensslhonsum chlonde, celonmn slesmte, cetosteard
alrohal. cetomacrogs] enadafing wax, sorivian esters, collmdel wlicon duxade, phosphates,
sodinmn  dodecyisdidte, magmeshon shmsmem  slioste, snd  methenclamme. Oral
fornmilations herein can wiilize standard delay or Sme-release formulstions to alter the
sheorpion of the composndlsl. The ol foomulsfion can slee consist of administering 8
covaponend dwciosed herem  water or Bwi puce, rontaneng sppropngte solwislsers o

ennisifiers as needad.
[B267] Liquid carmers can be wsed s preparing sohutions, suspensions, emulsions,

syrwps, shixirs, snd for mhaled delivery. & compownd of the present feachings can be
drssolved or suspended m 2 phomscsubically recephatle bgud camer such as waler, an
th. or 3 phammscentically acceptable ey or fats. The

bogud cemer can cosfam other autable phamnscentica] sdditives sweh a0 solubidie

orgamc solvent, or @ mvhwe of b

erovisiers, baffers, preservabives, sweelemers, Savemng spesds, siwpending  sgeats,
theckenmy agents, colors, viscossty remulators, siabebizers, and como-regulators. Examples of
Yigpud cammers for orsl sod parenters] admuwnstration mclude, i are not Uneted to, water
{parttonlardy containing sdditives st described bevain, ez vellfose destvatives such as s
sodnm corbeaymetind cellwose solobond, sbobols (including mennhredne alochole and
polyhydne slochels, e p, ghwols) and thew derivabives, and asls {o.g., fuctionaled covonud
ol and arvaclus i), For parentersl sdnunistration. the camier can be an oily ester sueh as
ety cdeate sod wogeopy] mrTstate. Senb
conpostions for paventeral sdmmestraion.  The lupad camer for pressimized composthons
can be kalogenated hydrocarbon or other phamacentically scceptable propeliants.

> figued comens ave wed 1o gtende liguid form
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0168 Ligmd pharmacenticd compostions, whicl sre stenfe soludens of
simspensions, oan be uhlived by, for exsnpde. sivensusenlsr, mtepentoned or suboutzneons

syechon  Sfertle soluboms can slso be adoumsiersd wmivavenousty.  Compesiions for arsd
aodramistraion oo ke m eiber bgud or sobd fom

Eﬁﬁ:ﬁ@} Preferably the phormsrenticsl composition 3 W uni dessge fomm, for

example. s Gablets, copsales, powders, solubions, wuspensions, enndsions, gramules, o
suppostiones. I osuch foom the phommaceshical compostiion can ke sub-dnoded m umt
dosels) contuineng sppropnale quaniites of the compomnd.  The it dosage foems can be
packaged compostiions, for example, packeted powaders, vials, amponles, prefilled swnges
or sachets contaming Bowids. Alematively, the wat dosage fornycan be 2 copaude or tablet
tself or it cwn be the spproprinte munber of sty such compostions @ package form Such
mnd fo sbowt MU mpky of
= doses. Such doses con be

it dosage form can comisin from sbowt ! mgkg of compo

compotnd, and can be given in » smgle dose or W Bve oF WY
adoimistersd I any monter wefld wm dieciing e compomndls) b the reopents
bloodstresms, mcluding  omlly, s muplends, poremterally {mcludimg  mimvenmous,
mivapentores and suboutsneous mypections), rectally, vagmally, and ransdemally.

I Wheon sdmumstered for the Seabment or mbibibion of & parboalar diseate state
der, o s understood thiat an effechive dosage can vy depending vpon the parhoudar
corapesmnd whlized, the moode of admumsirabon, snd seventy of the condiSon being teated a3
well as the vanows physics] factors related to Gie wdividust bemg trested  In herapeutie
spplicstions, 2 conpoumd of the present teachings oan be prowided to 3 potient sbesdy

ot dise

silfenng Tom & ditease v an smowd suiiciend fo cure or at lesd! partilly ameliorale the
mphications. The dosage te be used m the treatoent of &
ing phyucian. The

v condiion aod e stale as well ax the size, sge and

symipiems of the disease sud itz o0
spectfic indindual typically moust be subjectively determuned by the atk
variables Svvedved include e spacyl
respoace patlem of the pabent.

171} In somse cases I may be desirable to admumister & compoumnd direcily to the
sirways of the petient wsing devices such as, but ot loutded o, medered dose inhalers,

55
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breath-operated
spray dispensers, serosol dispensers, snd serosed pebadizers. For sdmmmistrabion by intranssal
or Edrebroncival olwlsbon, the compounds of the present feachimgs can be formulated mio 8

iders, mnididese dopowder mbalers, pumps, squeeze-aciusted pebulized

figuud compostian, 2 solid composiion, of an sevosel rompessiion. The higmd conpostiion
can mvlede, by way of ilustrstion, ope or more componnds of the present feachings
dissolved, parially dissolved, or suspended m oue o more phemrceutically scoeplable
sadvents snd can be sdnunestered by, for example, & panp or 3 squeere-actusted nebulized
spray dispenser. The solvents can be. for example, tsotomic saline or bacteriostatic water,
The solid composition can be, by way of tlustretion, & powder preparation inchuding one of
teachings miermined with lactose or other inert powders that

more counponinds of Se presey
are aovepinkie for itrabronchial wse, and can be administersd by, for swaneple, an semosad
drspenser of & device that hresks or punches 8 capswle mmg the selid composttion and
delivers the sold composition for inhalstton. The sercsol compositon can mchade, by way
of iifushration. one or mors compounds of the present teackhing: propefiamis. surfsctants, snd
ep-sodvents, and can be admemstered by, fir example, s metered device. The propellants can
be 3 chiorofiverccarbon (CRCY, 3 hydrofluoroslkane (HFAY, or other propellan®s that sre
physiclogsically and eovirompentally acceptable.
2T Compeumds descobed heremn can be adowmustersd  porentersdly

wivapenfoneally.  Solubtons of swspensions of these compeemds

sccepiable salks, hedrstes, o esters thereef can be prepared m waler siutebly nuxed with &
simihotant such as hydrosy-peopvlcelldose.  Diispersions can slse be prepared 1o glyveerdd,
Sgud polyethyiens gveals, aod nuxhees thersof m als.  Under ondmary oondsfices of
shorage and wee, these preparstions hipically confesn @ preservaitve to mbubit e growth of
RECTOOTSRRIRNIS.

BT The pharroscentionl fomms sutable fr mjechion o mclude stenle agueous
solutions or dispersions and stenle powders for the extemporatecus preparaiion of stemle
injectable solstions or dispersions. In some embodimests, the form can sterile snd its
wviscosity permuls i fo Sow Huough 3 symmge.  The foom preferably © shable under the

£
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condions of manufschre and storsge and can be preserved sgainst the contaminaiing achon

of mucrocrpausn stch a8 bactens and hmg. The camer oo be g solvent o dispersios

dnwn contumng for example, water, ethead, pobel (e g, gyoeral, propylese glvead and
figrud podvethylene g&wﬁ mtable merxhees Beveof, and vepeishle ks
ek Compownds desembed herein can be adnvmstered  tramsdermally, 1w,
adrmemstered aceoss the sarface of the body and the pmer linings of bodily passages mﬂ&&ﬁg
ep&ﬁmk&i and nweesal Hsswes. Such adonnistration con be carmiad ot wsing the conspounds
of the present teackings mcluding phermncentically scosptable salts, hvdrtes, or esters
thereof @ lotioms, crearus, fosms, patches, suspensions, soltions, and suppositones {rectad

and vagsal).

[OITE] Trancdermsl abnwmelrstion can be socomplished Swough the use of &
ramsdenna! patch conluming & comp nmd disclosed herein, and 3
carmer that can be et fo the compound, can be non-toxte o the slon. and can allow delivery
of the componnd fir systemdc sheorption imte fhe Mood stream vis the skin. The carmier can

g, sueh 8% & o

fake sy menber of forms such 35 crepms and ombments, pestes, gels, and poclusne devioes.
The creams and oinbwends can be viscons bgwd or semtsobid emvlstons of ssther the wilfan-
water o water-in-otl hrpe. Pastes comprsed of abscaphive powders dispersed in pelrolewso or
hydroglslic petroleam condaming the componad can also be smialde. & vaoely of sochusive
devices can be nsed fo release the componnd into the blond srewrs, such & 2 senu-permeable

membrane covermg & reservolr contunmyg e compomnd wath or withowt & camer, oF &
owix comtaning the compomnd. Other soclusive devices ave kuown i the bterathe.

V8] Cocapormds descmbed ferem can be adnursslered vectally or vagumally in the
form of & conventional supposibry.  Suppestory formmlabons can be made from Taditonal
mmterials, chading cocos budter, with or withow! the sddition of wames fo altey the

suppreibey' s melty poant, and ghweerm. Watersodubde suppostiory bases, sch &
pobvetinens glveols of vanows melecnlar weighds, can also be wsed.

£1
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{0377 Liped formmdstions or nenoespeules can be wsed fo mtroduce conpownds of the
present tesclungy it best celly esther & wirs or fv wive. Lipid Hoondstions and
nanpapenles can be prepored by methods known m the art

fITE] To moresse the effeciiveness of compoumds of the pvesent teaclungs, o can be
desirable fo combine 3 compound with other sgents effechive in the tresioent of the farget
disesse.  For exsmple, offer selive comgpounds (e, other schive mgrediests o sgenty)
effective in tveating the topet disesce can be admtmistered with compoemds of the pessent
teachings. The other sgents can be administered at the same time or at different Smes thas
the compounds disclosed berem.

182379 Conpounds of the prasent tsachivey ran be wefid] for the eshoent v infobvee of 5
reifvioscsd condihion or diooeder i a merveal, o exanpede. 3 homan subiset. The provent eachmmes
aoccrdingly pvevide methody of toehmr o mhlktse 5 pefholomed] condition. o dooeder by
peovising to 3 memnsd 2 sompound of the present feachingy inelding s phumacentically sccepizhle
salt} or & phammacestcs] conpostton et includes one oy soee conpounds of the presest teachmngs
i combinaiion o acsccistion with phormsesutically scceptsble camess. Compounds of the present
teachings cam be adentsdered aloee oy i coocbinston with other therapeutiodly effeetve
compds or herames R the besiment or sdubiton of e pelinlogeal condrhios or Ssondar.

[E2SH Mow-boutng exsmples of coopesiionsy svconiing fo the present Brvention mwelude
Fromz abeout 38wy to shout 100 me of one or mors according to the precent soventicn and cne oy

more exerpaenty; Homy about 881 me to sbont M0 o of one o more substnsted aunofaseles
according o the present imeniion aod coe oy move sxoipients; and Som abowt 0.1 mp o sdout 1mg
of coe or move substwtes anunofivsseles acoprding te mEesent mventiow, and cue o mwge

[0281] The following procediwes can be wilized m evalustng and selecting
v as effective fr moviding bestment o peeventing disestes that fmvedve
tlized m evaluahing and

wiregulisted cell gowth The fillowing provedures can alve be w
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selecting comipownds as effective for resting of prevenbing disesses that mvolve mieckon
with & hepatbis vams.,

Cell culiures sl conditions

18] Hub-7 cells snd denved fom hepsbocelludar corcmmoma cells, wd weme
donated by Dr. Xuamyong Lo, (Drexel Umversity College of Medomne, Dovlestown, PAY
THLE-Y were purchased from Amencan Type Culture Collection (danassss, VAL PHXCH
weee dessated by Dr Mssoyula }I&gmm E{Umxsex@m of Tenkuba, Baraki, Japan) TH
and PHSCH have been immortalived through stable ransfection of the SV40 large T antigen
in normsl hepetocyies, and are thus cell Iines that are representa@ve of nommal hepatocytes
rather than HOC cells. THLE? have besn confinmed o not form tomors I sthyoue mice. A1
cell Hines were culhwed sl mvatemed in P OO 370 Huh-7 were maintuired 1 $he
crinre media DWVEMTLY (Dulbecco’s Modified Eagle Medivar) with 10% Fetal bovise
sema (FESY, HO pe'ml pemeillin, 100meivml. sheptomyvem. and Slpe’al. noomecin
THLE Y and PHSCH were mustsined 1w @ the coltwe medis Brorlusd Epsthelinl Growthk
Mediz (BEGM) wath 1% FBS, 100 ug'ml pemcillim, 100 wumte'ml. sheplommais, with the
following additives form the prepacksged kit Bovme pitstsry exfract (BFE), maddim,
Fvdroomriicone, relmote sl oo, Fucdothirocese, sipplemented with § ngwd
onan epidermand growth facter sud W0 np'nd phosphosthonclzoune {Lonzs Walkersnlle
Inc., Walkersville, ME

Tesing of substifited smmotlearede snalognes.

fO2RY Huh? cells were plated on ®-well pletes at 30wl cells ey well to permst
grow m the presence of compounds of the disclonwe. Compounds of the disclosige were
predifuded and fransferrad to cell plates by sstomated hogud hendling  Cealls were meoubated
with compoands of the disclosure for 72 howrs, sfer wisch culturs growth md visbalsty were
assessed by addition of 30 pghml 3-(4.53-Diwethyl- 3 -thisrelyl}-2 S-dipheny!-TH-etracolivs
broosde {MTT) incubation for 4 hours at 37 o€, Solubalization baffer {0.0IM BCL 10%
SHIS} was sdded fellowed by monbabion st 37 °C overnsght.  Absorbance was measwed of

&3
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570 mm {peference §30 om). Compound of the daclosure were tested in in Hah7, THLE2
and PHACH, over sight-pownt didutioss 1o helf-log stepe, festime 300, 188 50, 168 0%
D166 G009 smd D0NE o0 im 05% DRSO, with esch concentration in duplicate welle. The

wmean value of the reduction of vishility signal in the MTT sseay over the duplicate wells was
wsed fo d - the concendraton et i ovtomic to 3%1*% of the pells {00, &8 comparad o
DS auly contral wells (n=8), &}m&g crwrve-fitling anabwaz with XEAE TDBS, Suwvey, URX
Esch coonporesd was fested froem 3 807 brees i separste axsay trals.

[O184] Selectivity of tomicsty tu HOC-derived cells over nomal Bver-derived cells is
mporiant for the p
Sow ooty Sy the whele honsy. The Selectve Index {31 1o the ralin of Olx i orros] pells
{IHLED? w PHYWH) over the Ulx 1n the bver cancer dervved cells; tms, the higher the
manber, the lower fhe potential fosmenty st sn efficacions dose. |

urposes of developing a therspy that specifically targets the cancer with

Tahle I Exesaplary cell wiahelity soreerang requltes for compotnds of the discloswe
with Hub-7 cells, THLE? cells snd PHSCH cells.
Fah? FHNH
T 0, | PHSCH
Entry Stucturs | 0 | Berst| o | BaTS

1387 | 3RBRY | 28333 | Fme | MO
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L]

Cy

p . . - ) } SR o .
The comopomd acconding o any one of clamns 14, wherem &5 15 phenyl,

The ooupownd secording to clam § wluch s

Hpymdm-Tal-N-Grraadne-dbviifearel- 2 -aoeneg
${0-omopenndin-S e - N-{evrmadin-dd Seseal-Y e
$-{mwthvipyadin-Tali-Namremedin-Nvthrased- 3 -aoxne;

43 S-dhoethypymdm -3y D-N{pymmdin-Y D isacel-3-amine;
Hpynuudm-dali--{cnmeln-Y-viuasel-2-aouns;

N Schlmommmrnndin- - - pvrndn -3 Tuseel-Z-anuns;

W3 -hoomepmedin-2-vli-A-{mmdin-2-ylinaead-2-soune;
H-{d-pefivdpmnudie-Fai - -{pmdin- Eorl iuarad-F-aosne:
S-fpvndm- -y Ruoremethy Dy din-3 vl ifuared- - aormine
el Myl Spaidn-tviihiamel-3yiibensofdiidasel-3-amine;
Smethyl-d-{mmdm-dD-N-{prrondin- 3ol thrasol- -amine;
Syl pymdin- 3 NS momedin-2 vl i8varel-3-anune;
Sasopropy--pyndee-2-vi-N{pyrimsdin- ol ithsamel- Tanwne:
Spentyl-i- mdin- 3l M peen Q-2 -y thrarol -3 - esne;
Foveloherd-4-frdin- 2y D-N{mmnudin- 3 i ihiamal-3-ameme;
Fooml-d-{pmidin -3 4D N{pmmndin -2l v anel- 2 amine;

i
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)
;

Heprepni-Hemdin 2-yD-N-{mmnsdis-3 3yvthiared-3-amine

Nemethyl S$pyndip-2 - N {musudn--yhituasel- - anuine
N-benzpl-${preidin- 23N dpinundn- Tyl ibared-A-arnme

I tpmdin- 3 thtaeel- i  pyrinadin- 3l luninefethansl;
Shvoms-d-{pymidin- 2l N{prmmade- Y ihiaral-3-avmne;
HpyndinFadi-pramidin- 3ovlamineithezel- Sy Dowetianad;

(8- {pvridin 2y 3-{pyrimidin 3 vlaminoidanel 5 vlmeth acetate;

{${moidine Fod-3 Grmnndin-Svlonmepifdarst- S med bobyrate;

Bt $-rpndin- 23 {pvrmmsdin- S lamene hsasale-Scarhoxylate;

Eitnd Sid-emtbrlpandin-3ai -2 prinsdin-3-vlanune ilascle-Soabenydats ¢

ethy] $-{F-methyfprndn-3 s l-Mpmngdin- ylansnoifusole-F-varkeopdate |
sifyl I-oethripymnsd-2-wasenei-t pade-Jod Hhussele-Scarborylste ;
$-{pyridin-3vli-2-{pyrnadin-2-yiantoothiarele-Sonbonylc asid

weeflry] ${pymidin-Todi-3{pyromdin-Toylammeiivazrole-S-carboxylate;

tert-bantyl -(hert-bubvlmrinndin-3-yllssunai-4-{pymdin- v isseale-Scarhonylate;
$pmdin- 3ol o din-S-yiansng i ssole-Scabonamde;
Nemethrl-S-{pmdin-2l-3{promdm-2 demeMisssele-S-carborann dis;
N-benzyl-$Hpymdin- T4l 2{pmesdin-yiammothiasnde-S-carboxsnuds;
SH-03-{{83, %—ﬁmmvmm-@—sljmth?mmwi}m} benzanudo’-1,21 -Sowe-§ {4
{ndn-2ab-immesdn-3a thiamed-3-0%-5,8,1 1,14 1 Topents ons-3 M-

Siarapestacosan-2 S-oie v

W3 lowe-35-{3a5 48 AR - oxchexabdro- 1H Buena{R, d-dhmdased-$413-3, & 5 13

15, 1§ 21, 3 Toonsons-38-amspenisiscentyl-idpmdm-dadi-2-omnonde--vlaoumns}

fusrole-Scarhbonande;

$-Pmdin-2al-2apemedine vdanune-thiaeole-Scarbooshsle;

& cowyposhon commitung an efecitve amount of 3t lesst one compoud accovding o olam
i

& sompositon sccordng to olaim T, fusthey compaising 3t least one evcipment.

A cospostion scomding to clam 8, wherein the ot least one composed & &t lesst one

wwntber selected Hoo $e sronp consisting of
75
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446 broowpymidin- ST - Ndpmnedie- 3yl
- fmethriprdin-2yi-N-{prrnnidm-d -y lithise
${3 Fdhmefindpyriden- 3ol N dpniandin. ?“"iﬁm J-amen
§{2{pyromd m—ﬁ-viamm%m&#ﬂ;?@uﬁm&@i
@%ﬁ@ﬁmﬁﬁéﬁ&?—ﬁﬁ}é{mﬂwﬁﬁﬁﬁmﬁ—“ij»-" :
W S-chisropynsdin 2yl (prridin -2l QME
{5 bomopwmimidn-Satipmdin AT ithasel-Jamine;
HNejt-methyipyrmdned- w4 pmdin-dyihiasel-2 s
Hpydm- 2wl i fuorometieyt ipyrimsda
S-oeded MNad(medin- v Disasal- Tl ibenns[ v amal- X ansne;
E‘m&%‘i.J%{gmiéimﬁ&-‘fi@-ﬁ—@wm§m~§~*&§}ﬂ3§§ﬁ§-§-\m;
C\-Etﬁ}i*i—l,p‘y‘l&@ll‘zm- -N-{prromdis-3ad -2
opropy-$-{pandin-T Al N-mmnedin- 2y Dihiarel- T -anene;
sshed-d-(prmadine - N{pyvmdin-3ithaasel-T-ane;
m’y‘i—i-&px%&m - N{mrnudss-2odithasad -3 -anmne;
\mm}—i—@uaém— ~p-N-{pyrivsdse- 2l ttesmel- Yo
Nasoproped-Hymdin-2-vh-Npymoedn-2 v thiared-3-snune;
N-methyl-$-fpmdin-2 DN {pyrasdin- 2y iithanal--amme;
W-bensyl-$pwmidin- 2y D-Nodpwnnwdm- Il hiasad-Y-ameme;
E-f{ai-{p}ﬂ&:&-fﬂ%@-i-@%ﬁmm-f‘tfi}a}mm‘}etham}
Svome-d-{pyradine 2yl N-(pvrimede- o iiarad-2 e
{{pyrdin-2od-mnndn--viseuns tvarsd-Sevi]
$owmdin- 2 di-3mmsdin-2ovianrnsiarcl- Sy Do lingd acetats;
{-pymdin-Al-2{pyminadin-Fvlamne iidarel-S-vi methe butyrate;
Eihyl dprymalin-3-al-2<{mmnndin-3-ylansne jths
Etbyl d-dd-methvipyodin-I-yi-3prnede-3-wamuso thissole- F-carboaryiate |
Ethyl $-{S-methvipydin 39 dprnedin- -ylamine esscle- Fcarbeorydate
Eibnd 2{{d-methyipmimsdin- 2ol moume -3 pyride- Fylithiaraie-Searbandate |

-3 R

-3vhituamel-Y-amne;

'(”'

’r"

'

Se-Scarbonylate;

Suthyd d-pyndin-2 o0 A prmedin-I-vanene thiarsle-S-cobanylate;
76
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18

teat-bagtyl 3-{‘1:&“&'8&%1@\1 mmdin-Frlianunai-d-pmdin- 3 ?thﬁasme- Fcxrbonlate:
4pvridin- P adb I {pvvnsdin. S alansnnthiasode-Scarboxan

Nomsthvl-S$Spmdin-d T 3-{pyrumsdin- 2 odaminohiszele-Foarboxanm de;
W-hapovi-Spmidinedeli-I{pmmadm-3 NansneMsesls-Soabonanude;

B A denumnptendin-§vdmethy ety Damene) benrsmndei-1, 3 Sowe- 144

NeA-rmedine 2 -vlamine Mheanel- 3-8 1L 141 Fopentaons-3 X

Mmm¢ o aﬁi@»

1310000 35-((3a5 48, 6:)-J-omobexahrydro-TH-thisno{3, 4-dfimidazol 4303, 6, 9, 11,
15, 18, 31, 34 IT-nonsosa-30-szspentattacantyD-d-mridin- 2l - primidin dylassing
thiasele S-carboramide;

4-Pyvidin-1-y1-2-{pyvimidin--ylaming-thizsole- cabonitrile

and phermacestically accepbable forme theread.

& rossposthon sceovding io olamn 8 wherein the s Seast ope compomd 1 st feed ons
A-{pryradim-Ti-Ndnrurdee-d-yi iaasel-3-apume
$6-romoprndin-S-yH-N- prrmsdine- 2wl ifusral - e
$-{d-meitbvipyndin-F ol Napnumdin-Jvithiasal-2-anwne;
33 S-dimethdpydm-d-yi-N{pmosdin-d - Huazel-3-asuenes;
&3 fpymmdin-2-ylanmne $hesol-4-yDpwnds-J o
H-{pymmidin-Y ol -{auaols-Y - hiasel-J-ammne
S=d-{pmrdn-ReyTiiared-3-anuns;
N3 -bromopyrimadin-F vl -Smyondin-F-vlitiunral-3 omane;
N-{d-nefivdpringdine-I -t -d{pyridin-E i ithassal-3 e
-{pyrdim-Il-N-{ - {(mfucrsmethyllpnmedin-2-vilvasel--ansne;
Samethyl-N-0H-{pmidm-Yvlithiarel-2-yhenzol Sivarscl-2 - aamine;
‘Smﬁk@ﬁ—*ﬁ-@aﬁ{ﬁﬁ-IE.J--vi}-éﬁ%}ﬂm&in&ﬁ%}fﬁ:&m§-E-anm'ﬁa;
Sethyl-Hprynd-3 - N pyransdes- 2y Dittuazel -3 -amise;
Sasopropy--ponidee- 2 -Npyrimadine- 3ol iusrel- Fanuns;
Spenrd - mradn Il M din- I rasel-3 - seune;
Foveloherd-$-rmdin-2-v-Nmrsrdin- 2o iWeared - - sme:
Fooevi-Hpmidn-2ah-N{pwminsdin-Fd it szel-2-umine:

Id

W Fchlmoprmmdin-3 -y
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Heeprepn-Hpmdin 2 \i}ﬁmmﬁm—vﬂ Thiaend-2-amine

Nemethyl $pydip-2 - N {musudn--yhituasel- - annine
Nbhepryl-$preidin- 23D {prosan din- Tyl ituasnd-Aanmmne

I tpmdin- 3 thtaeel- i  pyrinadin- 3l luninefethansl;
Shvoms-d-{pymidin- 2l N{prmmade- Y ihiaral-3-avmne;
HpymdinFadi-prmmdin: 2-ylamine e zol- Sy Doethanal;

(8-pyridin 2-vD-2-Gpyrimmidin 3yl smine)driazel- 5yl metind acetate;

{${moidine Fod-3 Grmnndin-Svlonmepifdarst- S med bobyrate;

Ethyl d<prendin-al-2{pemsdio-Y-slsnen thsasole-Scarhowyiste;

Eitnd Sid-emtbrlpandin-3ai -2 prinsdin-3-vlanune ilascle-Soabenydats ¢
Fibel 4-46-metndperidin 2o {pyrnsdin-3-yanvne hiasole- Seaborylate |
Ethyl 34 {¢-methndpwms emunei--{pyrdin- ol thisnale-S-carhondate
$-(pyridin-3yl- 2-(pymmidin:2-yiaming Mhinzole-5-carbonylic acid;

Rethnd $ipymadin-Fevl) 3@%@@-3~}§m}1§3&@§@§*@&m‘3§35&

tert-bantyl 2-hert-bubylmminndin- 2yl lassnad-$-{prndin- vl ihearale-Scarhowylate;
-pvndn-Ial-2{prmedin-Sylaoene thitassle-Sonboramsde;
Neoomethpl-S-{pmdin-2vl-3{promdim-2 e Msssale-5
N-benzyl-$Hpymdin- T4l 2{pmesdin-yiammothiasnde-S-carboxsnuds;
e SR LIS %—ﬁmmmm-&-ﬁ}mtmmm&i}m} benzanundo)-1, 21 -Sowe-§ {4
{ndn-2ab-immesdn-3a thiamed-3-0%-5,8,1 1,14, 1 Topentaons-3, 20-

s
SR

Siarapestacosan-2 S-oie v
N3  -oxe-3543:5 48 AR onchexabedrn- 1 H Buveneld, -dhondesad-$413-3, § 8 13
15, 1§ 21, 3 Toonsons-38-amspenizinscentyl -idpmdm-dadi-2-omnoude-2-vlaoumng}
fusrole-Scarhbonande;
4 Fmdim-2 -2 poivedie- - vizvune-hisssle-Searbonstsle
11 & pethed for besting 3 dcease awocisted with weesnisted coll srowth, said method
e adounisterne fo 5 salyect an efechive awmount of 3t least ove componsd of Hhe

=

foveemla (),

e
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i -.-s. . -~

RV S@m ¥

including Bydrates, selvetes, phowacesteally aecepiable salts, wodmzs and complees
thersof, to tveat the disesne whevetn:

R osolected fom 3 gooup oonsisting of Sedosese, OG-0 Imesy alieel, 1noprepmd

PR

B is selected Som 2 gronp consisting of bydeogen methyl, ssopropyd, tertbaby], beneyl and

.nr"_‘\'-,.\\ﬁ

| 1s
Ar' 1n selacted Frowe group consisting of phenyd [\"&l}L. '
,ﬂ ‘,

w Cl Oy L,

////
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13, The method of claum 11, wherein the ot least one cospound it ot least one member selected
from the group conssshing of
Spwidin- 2yl prramdin- 3 yiihiasel- 3 -anwme;
N dpherrisarnl-d-anune
Kphenyl-dpmidim-2 v itbuassd-I-ansine:;
-phawd W-mmasdin-3 - ithiared-3nmne;
HWa-dilpwadn-SvDihuszel-3-aonne
${pmdin- SN pyrandin- TyTikare]-J-amine;
{pidindpli-Nprrimidin 2 hitiazel-3-amins;
Mpramn-I-yi-dipyrde-d - thasel 3-auune;
dpmidec- 2yl N{pyrinidin-d-vinhiasel-2-amwns;
${6-yomopywidn-Sol N din-vDifnased-2-annne;
4 weihvipmdin- 3wl - {rramdn Sl iuere)-T-annne:;
S35 dirnethvipyridin- 3 VR Uprimidiee oy ivaeed- 3 amine
me hresel-S-yimerdin-d-of;
Rprmasdwm-3-vi--{gunelin- 3+ sszed-3-avuns;
E‘»I—iﬁ&Emmmﬁm&-}i"&-xi—{_mm-f-vi}éi&ml-ﬁ-mm:
M -osopyrnude-FyD-d-fpyndin- ol iesral--omene
H{damebvlpyronadin- 3404 prnndn-3aDinasel-J-anune:
S{pwndin-240- NG {nlvoromehyDpmmsdin- Tylithsame]-3-amne;
Emethn M {d-Gomdin- Ty Dithiszol- 2 4\ benre{dMhiazel-3-anuns:
S-msthvl-d-{pomdin- 2w N-{mmmdin-2ovhiSesrol-3-anene:
Sethd-Hpmdm-T N -{prrnuds-2viithiaral-3-anmne;
Somropyi-$-{pyndin- 3 Hi{prrmadin- Y ilfasel- ¥ -anmne;
S-pentyl--pmdin-3-v-N-{pymaadin-2dite
Foyclohend 4 Somidin- 3D - N primdin- 34 thiamed -3 -anvine;
S-pomyl-{pyradin-2-vi-M{pvrassdin- 2 ilsanal - -amne;
MNiropropa-d-mandin-J - Ny pyrinadin-vlitharend-2-amine;
Mot -{rrerdim-Xoy 3}~N-§p&m&n—\-ﬂa’§“&thmi- 2- :
Hlearr-4-grmdn-3-N{pvwomdim- Ty thiamed-2-amsne;

2 -tpadin-T-vhiarel- 2D pryriesidin - Yoyl anuine bethanad:
B

zol-F-amene
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3 brome-$-{paaidin--l-N-{pyrimidin-T -+ Ddkanel--anune:

(S pyridin- 2ot I tpvinnidin 3yl ne)hianl- Sy Dmethanal;

E-pmdin-2 i din-ylansnnithiasad- 5yl ety acetate;

Ch{prmam- 2 prmnsdim--vianune Mheasel- vl el Sumats

Fihd d{prmpdie-2vll-3{pyoadi- Y vlanmnaithissole-S-rarbonydats;

Eihyl d-{d-medhyvipyndin- 3l -3 mynmedin-2-yiammne hiazele-Scmboxylate |

Ednd H-methvipwmidn- 22 pramdm -3 anme Hnasele- Foarboxiste ;

Bl 3 metindmninvdin-doylianine}-d-{prndin-3ad iharale-S-carbonndste ;

S{prdineFoli-2 fpvrimsdin- 2 ylemmne v arale-S-carboxyise acd;

Sethy! Hpwmdin-2li-pmmidin-vlasuns ihasie Scarboxylate;

fert-batel 2-{tert- Sty lipramadin- 3ol a4 rerachin- -yt thiamele-S-carhonyiste;
${pmdin-Sai-pvmendin-S-vlrnrne i anle-S-carhosanads;
Noethrl-d-{mmdin-2-vi-2-{pywinndin-3-vlamine isarsle- Scarboxamide:
RNibearyi-d-{pyrudin-S-phi-2{pynnsdin-2 - anungilvarade- Scarboramde;
HEE ddenvoplendss S ylinetinioentiomuns - benzannde)- 31 -Siome-E4-
@Su&m REK #-‘—{mmésxs- rlsmunsibamel-Sol -5 801 L B T Tpentaane-3 30
K3 ome- 354035595 8aR- T oncheabydro-1H Svenef?, d-dbosdamei-dl-3, & %
13 15, 1§, 31, ¥, 2T-popsoxs-38-amspentatiacontyli-d<pmmidin-3af-2-(pymivadin-3-
Vianune} fuarele-Scarboransde;
344 -Flenylthiamad-2vlansnc}-phenal,
{3Chlore-3-methyl-phed Mid-pyodin-Yod-Sesmel-3vli-anune;
and pharowceuieally aocepiatle forow theread

13, The method of claim 11, wherstn the 2t least one comp

forther romrprising & least one exeiplent.
14 The wethnd of clamy 13, whevein $he & least one componnd 13 2t least one member selacted
Hom the sroup consisiing of
Spamdie-Fal-N{pyrumidien-3 v thsazel-2 -anime;
M a-diphenyVhiasad-X-mvene;

NWphenyi-dpydin-d o i uarol-F-anune:
8
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$-phend-N-ipymondin-3-vithsarol-3 -anme

N -di{pmdin-dDifuerzel- 3 soune
pwmdin-3a N prrms s Sy Tithiased-3-amine;
m%a.{pi}msﬁm-*i-vi}—N@mmea-§?iwm1<¢ -FOEnE;
Nipyramn-S-el-dHipvridi- 2 aasel-Y-smune;

Spadee-dal-Ndprwamdm-d-yitoasel-2-amine;
Hé-womopymidin-d-ol-rrmedn-2vithiazel-2 -antne;
S{f-methvipmidin-dD-N{prramdie - S lithizsol-Tanune;
£43 S-Smethviprdin-2a - N-{panedin-d -l tvarsl-Joamine;
§-{ZS{pmnddin-3-vizevne thuesel-dvlipndn-3-of
Kpmeedw-3vD-d-{gunclin- 3+ \ihsesel - 3-axune;
N5 vhiwommmsdin- IS mdi-2 -y Dvasel- Tonune
mﬁ-kmmfmmﬁdmﬁ-Vi}%fﬁﬂ‘i&ﬂﬁ‘wﬁ&i&ﬁwm"‘
H-{-me iy Ipyrimidin S i—lm‘ﬂﬁm-_-k Athzse)-I-anine:
Spwdun- 2 D-NdMnfsroneodipvraadu- 3y ithsaned-3anme;
Emethyl-IN-{-padin- Sy asead- I benro{ dituszed-3 -anume;
S-meibri-d-fpyrndm-2 R N-mmendan- 2ol iearel- 3-anewe;
S-efind-Howmdin-2 - N-{pmnudm-d theared-J-amne;
Sasopropri-d-omdin- 202 {pyrinsdm - ¥ ared - 3-orsne;
S-pentyl-l-{pmdin-3 -y -N-{pymmudin-3-] i
Foyclohenyi-d{pyradin-J-li-N-{pyrnedin- 3y raned-3-anune;
S-pomyl-3-{pyrdin-2-pb-M-A{prrissdin- 3 ilsacel - - amine;
Nosopropyd-{pmdin- 3 i-Hpmmadie- Xy dithoars-2-amunes;
Mol S-{omdin-S-N-tpwomdm- 3l theeael-2-anme;
H-benrp-d-pmdin- 3 - N{pwimdim- -l thramed-2-assne;
IH{-pmandin--vl nared- 2-yI pynsdm- Xyl ianunns jethaned;
F-vome-d-{pyndmn- -yl mrmdin- 3oy thiarel- 2 -anune;
{{pvndim- 3l Hprnssdin-I-visseneithiassd-3-vlioethaned;
f-{pyrdin-3 - Hprnesdin-Triaveneihiasad- 3w owetind acetabs;
fpmdm-2al-2-ipyssde- vdanvneisanel-5-vi et Subrebs;
Fihyd d-fpvmdine2-v-2{pyinadin-Ivlansna it secle-Scarbosylats;

E‘
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Eﬁsﬂ i{iﬁnm&ﬁwmd&- : -yl’i— 3oy

Byl i methipinudin-d ol oo i-d-{pmradin- v lithsarale-S-carbomdate |

S{pmde-toydy-2-{pyravsdi-2-rlaume g arale-3-cathoxydie acsd '

Methe d{pyrdin-dyii-3 pyrmadin-2-vlanane idasale- S-carborylate;

tet-buty! J-fert-betv{pyrinddin-Yoydanssei-$ - proadin-J-od Waszole-S-carbondats;

Hpwmidin-2 -2 {prramdin-2vlsmneSuarade- S-carboxanude;

S—misﬂ—f—{mném-_}ﬁ-}{p}m-ly s inarele-S-carboxaswds;
Senryi-ddpymidin-3- -2 -franadine I laming tasele- Scarboramide;

.‘E“;4&%{{3sﬂimm’eﬁéﬁn-&-%ri}m&vs§ma&\'§}mm¥ sdoi-1, 21 -Sowe-E44-

{adim-3 -k Mpnndin Fovlensne thaanel -3y i}»ﬁ 21134 P T pentanns-3 38-

-S-nt ansme inasnle-Soarbeoryiate

mdin- 2 -yiaming hiarele-Semboxyiate |

diasapemtacasan-d S-ou and;
B e 35005 48 8202 ﬁmhexa};w&@ IH - thienafR, dlevdaseddali-3,
YOS, I8 3EL M 2
%ﬁn&mé—xi—ﬁ-@mﬁm—ﬁ ylamne - thissale-S-cabonthile;
3-44-Phemyl-teazol-2ylanunei-ghenol;

{3 hlore-2-methyl phenyti-{$-pyeadin-2-yl-tazol-2yl-omme;
and pharmaceuheally acceptabls fonms thevef.

15 The method of claim 11, wherein the disesse ascociated with wovepulsted ool growth

I-monaoxe-3 %Q—mmmnmmﬁ—iﬂpﬁnum- Sy-2 -{pwmsim—“ -

TARCTEY.

18 The method of clatm 1], whersn fhe dinsase assonisted wiih wessulsted coll growth
heratocelinlay caremons,

17. The method of claim 11, whersin the disease associsted with wnreguiated coll growsh is
prumay Bver cancer,

18 The method of claim 11, wheretn the disease avrocisted with woerulsted cell prowth &

19 The method of elams 1], whensn the divesce avvoeiated math worsrulsted coll srowth n breast

£ancey.

83
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X The mwthod of clum 11, wheretn the disesse avsociated with wregmdsted coll mrowdh is
TVIRAT CIBOET.

21, The meshod of clote 11, whessin the dirvsase assooiated with wowendisted ol srowth iz hmg

2. The method of claim 11, wherein the disesse awsociated with wremisted ol growsh &
Seukesnia,

23, The method of claim 11, wherein the divease associzted with woremulsted coll growth &

24 The meihod of clasm 11, whersin the dimsase associnied with wwsguiated coll srowd is

23 & wethed Sw beating & divease associated with mfection of the bver with 2 virns, saud
methed comprising admSvchnsg fo @ voheet oo effectve amveust of ot Teast ome
Ay },,\; a2
Y 5@
mednding bvdrates, solvates, phonocsubeally acveptable zalés, prodmer ol somplewss

theveaf, to et e dxsase wheres:

N

R i selected from s gouwp consisfing of hydvegen, C-Ce linear aBipl isopreml,

croliohesy), trommne oymme, '&u\@”\‘ R\“{H N‘““e’i\ ""E‘*c\*‘u*w*“‘\ ﬁl‘m kt‘:&i
AL

. K

&4
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B i5 selected Soen » proup consising of bydrogen, metin, isepropyl, tert-buty, benoyl and

V\\ \\53
As' 1o selected Soow mwm&@bﬁfﬁmﬁit‘ TET e
. CL
l @

A’ & selected Soms ey z:mzm:,m of phesyd, ‘

////

-
(\"

E@lﬁ E

38 The methed of olaime 35, whevein Se xmﬁmemmmm& 1y ¥ lent ove mender selavtad

foan the group cossinting of
HHypwmdin-vli-N-{mmondm-3-yharol-2amine;
Nod-diphesyMthsared-3-anmme;
Ngphenyi-d-{pwdim-dvlithrased-Famine;
%&mﬁ-ﬁ@«ﬁmﬁ@ﬁ&éﬁ-§¢l§i§ﬁi;mi-§-—aum;

N d-difpymidm-Iylithmend--anane;
${pamdee-3a-Ndprwomade- 3-vlithsarel-2 -anune;
S{pndin-d-i-N-rmnsde-3-viithiasel-3 -anine
¥ipyamn-IaT-pymidin-2 o isasel-d-amune;
S{prmdin-Iah-N-Gmrumsdm-3-vi hiared-3 -anune;
${&-Wromopyeidin-Fb-Npmanudm-vitiaral-3-anune;
{4 metidpyidie- 2T N-{prroradn-3-ylthisral-J-annne;
$3 S-domethyipmdn- I N rnoede- - vased-2-anune
- -rinsdin- 2vizsens uasel-Svlipmdin- -0
Npymasdm--yii-d-{ o
RS Novogymmsdin-3-yi-S-{pwmdin- vl luansd-Tamme;

-2y ithiarel- 2 anune:

&5
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RS -bromopyrivdin 3-yi-t-{pymdin- 2 ,
N{4-methyipyrmidin-2 - pyidm-d s ithiasel -3 -amine:
pwadme 3N rfnoromethyliriesdm-dov Whuezed-3-anuns;
Smethel-Nd-Groedin-J v tinssel- Tl fhensoi dihuaned-2 -anwne:
S-amethyl-d{pradin- 2+ Mpvrmede- Tl idvancd- 2 s
S-sthyi-S-{pyandise oo b - M-S din- 3-vDifuamed- d-ammme:;
Sisepropyi-tmmdin-2 DM -{mrinsdin -3 ifnarel-2-prEne;
S-peotyl-d-pmide- 3l N{pomidin-S T inared -2 -anine
Feycloferi-d-{pamidin- - prrumidin-3 T thesmol-2- e,
S-poayl-S-pyrahin-2-oi-N-rnusde-Soviibiarad-3-annns;
Kasopropybi-{pndin-3-wl i N ponodin- Tl ifvamel- X ranuns;
Howlnd-d-{raidm-Xal-N{pemmibn- 3ol thranel-2-ardme;
Nhenr-pndin- Il NS mrminsdin 2 v irasel -1 -andne;

2 pwdin-Torl ol 2y P pyninedie- Tvlianine lethanel;
Sbrome-d-panndie-Yvl-N{pramdin- 3 vlidrazel-T-anune;
{{pymidin 3y Hpyrinddin- 3-yvlassnoihdanel- Syl imethasad;
H-fovmdm- 3w -2{prnesdm-Torlannnadibiasnd-3-voettnd acetale;
{Hpmdm-IaliHprrmsdin- 2 vlaveneitharad- 3-vDoetind bubyrate;
Bt Hpmdin-3-4i-I{pyrinsdin- ¥ ylamme it arale-3-carboxylate;
Eibyl Sd-methyvlpyndis-2 -l - 3pymmedin-2 -l amsae thrarole-Scarboxyiate |

Byl S-awihdpmdin-3 -3 vrmmsdin- 2l anse Wasrele-Searboxyiate |

Ehyd -ty ipramidin-dal a4 {pyndin- 3y thrarole- F-cabovylste
Sipymdue -2 pyrimaden- Forlammeife seole-S-carbonyhe aesd:

Sefind Hpwmdm-da-2-{pyrmadis-2vlanane i vasole- 3-carbogdate;

fert-buty 2-(lert-Tsbvimrieade- -l anse 4 -{rmmdim- 2w Mirarele-S-rarboryiate;
S{pwdin-3oli-3prrimdin-3vlamme v arole- S-carboxasmide:
N-methy-d-{pyridin-2d-2mmimsdin- 2 ylamns ftarele- 3 carboxamsde;
Mbenmyid-grndin-3v-2{pnudin- 3 danuneifidsrale-Scarhoxsamsge;

33030 S-dismenoptendin-G-yDmethylmethrlamees)  benraradied-1, 2 Sose-F-44-
{pyeadine-odi-2{pymmndin-Tplsmeeiiiaral -5 5 8 11,58 1 T pentaone-2 30
dissspentacosan-3 S-oe acid;

&&
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N -oxe-35-403a5 45, $aR -2 -onohesabvaro- 1 H hserof 3, $-dlimidared-dD-3, & B
12, 1518, 31, 34, ¥ popsess-30azspentairtacestyli-idmeide-2al-Mpvmendin 3 -
Womene) theaele-Soulorasnds;
£ Pyridin- 3-l-2-(rvinndin- Dy lamine b ansde S carbonitile;
344 Plenyl-thiasal-3lamenc)-phenol;
JChlove-3-moethyl-phemd Mt pradin-2ol-Sdanel-Y-ylanmne;
and phomacesteally sceeplable foomy theveaf.

J7. The method of olatm 35, whevein fhe ot Jeast ope compoumd 1o sdmsmistered in 2 somposifio
further comprinng f leent o aneipent.

¥ The methed of clams 37, wheretn fhe ot least cne compomnd 15 3t lesst ove member sedected
from the soup consaling of
Spmdin-Joahi M4 prrimidie- 3vintianel--amine;
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administering to a subject an effective amount of at least one compound of formula !.
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Groups [-lll therefore lack unity under PCT Rule 13.1 because they do not share a same or corresponding special technical feature.
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N- R —4- (nbmg —2- 28 ) —2- (memg —2— JRa ) WEme —5- FIERL ;

N= 5L —4- (ki —2- 36 ) —2— (Wemg —2- JRa k) mEmde —5- FIELNG ;

24-(4-(((2,4- — & KL uing —6-55) FE) (FE) &) KPR )-1,21- =
AR -1-A-(nb g —2- 28 ) —2- (e mg —2- R0k ) mEm —5- 3L )-5,8, 11, 14, 17- T 5
A% -2, 20— ZE ATkt -25- IR ;

N-(31- 4 8 -35-((3asS, 4S, 6aR) -2- 4, 1t %\ A -1H- M wy JF [3,4-d] Bk
M —4- J& )-3,6,9, 12, 15, 18, 21, 24, 27— JL & #% -30- & #% 1E = + 1 %¢ & ) -4- (it
WE —2— 2 ) —2- (WERE —2- Jhad 5k ) mEmk —5- Eﬁ@ﬁ*ﬁﬂéz ;

4= mkmE —2— 5 —2- (WERE —2— FEa S ) - WEME —5- i

K2 Fal sz e

10. MREACHE KR 8 Frik A &9, Hrh ik 20— MiaMh 20—k AU

JE

S{u

4- (HHZ]]/E —2— B ) -N-(WERE —4- %) WEME -2- i
4= (6- JRNEIE —2- 56 ) -N- (MEIE —2- 56 ) WEME —2- il

5
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4= (4— PIEMERE —2— JE ) -N- (MR —2- J% ) MEM —2- JiZ ;

4-(3, 5- FFLALNE —2- 5k ) N-(mEnE —2- 56 ) MEMR -2 % .

6—(2— (Mg —2— B 5L ) WEME —4- 3L ) IERE —2- BE

N-(WERE —2— & ) —4- (WEbk —2- 3% ) mEmE —2- iz ;

N-(5— SUMERE —2— 55 ) —4- (MbRE —2- 3% ) WEme —2- Ji

N- (5~ YRMENE —2- 3 ) —4- (IEmE -2 2 ) WM —2- fi% ;

N—(4— FEEMENE —2— FL ) —4- (kg —2- 5L ) WEm: —2- iz .

4= (mpiE —2- 28 ) -N- (4= ( =5 ) Mg —2- 55 ) WEmk -2 fi% ;

6— FFJE -N-(4-(mipie —2—- 25 ) mEme —2— JL ) ZKIF [d] mEMe —2- iz ;

5— ML —4- (HEmE —2- Jk ) -N- (WERE —2- 55 ) MEMe —2- fi% ;

5— L3k —4- (IERE —2- F% ) -N-(BERg —2- 55 ) WEMe —2- fi% ;

5- AL —4- (HERE —2— 55 ) -N-(Weng —2- 2k ) WEMp —2- i

5— [k —4- (HERE —2— 58 ) -N- (WERE —2- 3k ) MEM —2- JiZ ;

5- BN CAE —4- (HERE —2— 58 ) -N-(Weng —2- 2k ) mEmp —2- iz

5— 3k —4-(IEmE —2- 2% ) -N-(WERg —2- 55 ) WEMe —2- fi% ;

N- SRS —4- (IERE —2— 55 ) -N—- (WERE —2- 25 ) MM —2- i ;

N= FE —4- (nibRg —2- J% ) -N- (Mg —2— 2 ) WEMe -2 i

N- 3k —4- (MERE —2- 26 ) -N- (Wgng —2- 2k ) WEME —2- Jiz ;

2-((4-(nbme —2- 2% ) memp —2- JL) (WERE —2- 3% ) &) O ;

5— R —4- (MERE —2— 58 ) -N-( Weng —2- 2k ) mEmp —2- iz ;

(4= (bR —2- 8 ) —2— (Wemg —2- FLa 0k ) meme —5- 5% ) FIRE ;

(4= (ki —2- 28 ) —2— (memg —2- JLadh ) WEmM: —5- 5L ) I LRI ;

(4= (bl —2- 26 ) —2—- (Wemg —2- Lot ) meme —5- 58 ) FIIL T RIS ;

4= (ki —2- 58 ) —2—- (WEmg —2- FLa AL ) WEM: —5- FR O ;

4= (4- PIEIERE —2— 2 ) —2- (WERE —2- JRa ) BEME —5- IR O 5

4= (6- FFEMEIE -2 2 ) —2— (WEIE —2- FEEIE ) WEME —5- AR LS

2—-((4- PEEmEng —2- 3 ) 258 ) —4- (nbhe —2- 55 ) WEmk —5- FR 45

4= (MEmE —2- 3 ) —2— (WEIE -2 JLEAE ) MEM: —5- FRIR ;

4= (mbRE —2— 26 ) —2—- (WEmE —2- FLa 0k ) mEme —5- FR A

2- (O - T2 (meng —2- 58 ) 28 ) —4- (nbhe —2- 55 ) WEmk —5- FERBUT i

4= (nibRE —2- 28 ) —2—- (WEmg —2- FLa 0k ) mEm —5- FELL ;

N= AL —4- (ki —2- 26 ) —2— (memg —2- JRa k) wEmde —5- FIERL ;

N= 5L —4- (bR —2- 36 ) —2— (Wemg —2- JLa k) mEme —5- FIEENG ;

24-(4-(((2,4- & KL uimg —6-55) FE) (FE) &) KPR )-1,21- =
AR -1- - g —2- 28 ) —2- (e mg —2- L gk ) mEm —5- L )-5,8, 11, 14, 17- T 5
A =2, 20— “RH Akt 25— 1R ;

N-(31- & R -35-((3as, 4S, 6aR) —2- & 8 75 & -1H- BE Wy Jf [3,4-d] BK
M —4- J& )-3,6,9, 12,15, 18, 21, 24, 27- JL & #% —30- & Z% 1E = 1+ 1 %¢ & ) -4- (it
WE —2— J% ) —2- (WERE —2- JLa AL ) WEMe —5- AR ;

6
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4— NEmE —2— F —2- (MENE —2- FLaFE ) - WEME —5- I
K22 Pl e .
LI —Fiya 7 5 9 Mo 28 K O AR S BB B 7725, BTk J7 VA 45 e 3238 3 i A 2 s
& /b—FETIR R (1) A& CLIRTT FTIR59A

AN AR
IO
R‘

Sﬁ) R2

UK A0 AR 22 1 TR I 3 T2 4 AT Bk s, S
0]
NI N RN N NN N N

0O
o o o 9
X\OH‘ 3‘2\0”&\ X\oi/\\ %LOH‘ %LOH\ %\Ok‘ %NH% %g“‘

o
)y

HN® NH

0
%H/@ H—Z—;-H /\"\(r“ \/(0 ,\}: \/\Hj}{ Zil

N N Mu%f
Necasd L‘f T

RE 2k [ I 7 PR AT 3 B S OH.
Br OH

Ar' % B 2R E. SN N SN NS T%N \@?‘;\E\N

A &lﬁi P AL &
=N I\N
v ko O Gl 0 G G Oy

i
7 ég{ NA;\ N¢S{\ N/l{‘ E\N/ .

CFs

P ©§ @ O MO

12, MRYEBCRESR 11 Frid 753, Horb prig 2 /M G904 2 /02 B BUR A%

hisiil

4= (MERE —2— F& ) -N-(WERE —2- 55 ) WEME —2— Ji ;
N, 4— —2RFLIEME -2 fii7
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N=ZRZE —4- (ki —2- 26 ) WEmE —2- Jiz

4= ZRFL N-(WERE —2- FL ) WEME -2- Jii

N, 4= = (mERg —2- 3% ) mEm: -2- Jig ;

4= (MREmE —3— FE ) -N-(WERE —2- JE ) MEME -2 Jf

4= (HERE —4- 2 ) -N- (MR —2- g% ) MEM: —2- JiZ ;

N=(npeig —2- 2 ) —4— (nibme —2- 256 ) mEme —2- Jfiz

4— (MHIE —2- L) -N-( WEIE —4- FL) mem —2— Jii

4= (6— JRMERE —2— 55 ) -N-( WeEmg —2— 55 ) MM —2- Ji ;

4= (4 FPEENERE —2— 55 ) -N-(WEmE —2— 55 ) WEMk —2- i

4= (3, 5= ZFFLNEmE —2- 35 ) -N- (WERE —2- FL ) MEME —2- J ;

6—(2— (WERE —2— B 5L ) WEME —4- 3L ) TERE —2- BF

N—(mEmg —2- 6 ) —4— (nEmk —2— 25 ) mEMe -2 Jfiz

N=-(5- SMERE —2— 55 ) —4- (MbRE —2- 3% ) WEme —2- Ji

N- (5~ YRMENE —2- F ) —4- (IERE -2 2% ) WM —2- Ji% ;

N-(4— FEEMENE —2— FL ) —4- (kg —2— 5L ) WEm: —2- Ji% .

4= (MERE —2— 26 ) -N-(4— ( =5 3E ) memg —2— JL ) WM —2- fi%

6— FJE -N-(4- (e —2—- 28 ) mEme —2— JL ) ZKIF [d] mEmMe —2- iz ;
5— M3k —4- (HEmE —2- 2k ) -N- (WERE —2- 55 ) MEMe —2- fi% ;

5— L3k —4- (IERE —2- 3% ) -N-(WERg —2— 55 ) WEME —2- fi% ;

5- AL —4- (HERE —2— 58 ) -N- (Weng —2- 2k ) WEM —2- i

5— [k —4- (HERE —2— 58 ) -N- (WERE —2- 3k ) MEM —2- JiZ

5- M CUAE —4- (HERE —2— 58 ) -N-(Weng —2- 2k ) WEMp —2- i

5— 3k —4- (OEmE —2- F% ) -N-(WERg —2— 55 ) WEME —2- fi% ;

N- SRS —4- (HERE —2— 55 ) -N—- (WERE —2- 25 ) MEME —2- i ;

N= R —4- (nibRg —2- J% ) -N-(Weng —2— 2 ) WEMe -2 i

N= T3k —4- (MEng —2- 26 ) -N- (Wgng —2- 2k ) WEme —2- Jiz
2-((4-(nLme —2- 2% ) memp —2- JL) (WERE —2- 3% ) &) 4% ;

5— YR —4- (MERE —2— J8 ) -N- (WERE -2 J% ) MEME: —2- Ji% ;

(4= (bR —2- 28 ) —2— (Wemg —2- FLa 0k ) meme —5- 5L ) FIRE ;

(4= (ki —2- 38 ) —2— (memg —2- JLadh ) WEme: —5- 5L ) MRS ;
(4= (bR —2- 36 ) —2—- (Wemg —2- Lok ) meme —5- 5L ) FIIL T RIS ;
4= (nkmE —2- 58 ) —2—- (WEmg —2- FLa AL ) WEM: —5- FR O ;

4= (4- PFEIERE —2— 2 ) —2- (WERE —2- JRa ) BEME —5- IR O 5
4= (6— FFEMERE —2— 2 ) —2- (R —2- JRa AL ) WEM: —5- IR O 5
2-((4- PIEmEng —2- 3 ) 258 ) —4- (nbhe —2- 55 ) MEmk —5- FIR 45
4= (R —2- 8 ) —2— (WEmE —2- JLadh ) WEM: —5- R

4= (bR —2- 26 ) —2—- (WEmE —2- FLa gk ) mEmMe —5- FR A

2- (O - T2 (memg —2- 58 ) 28 ) —4- (nbhe —2- 55 ) WEmk —5- BT 1
4= (R —2- 38 ) —2—- (Wemg —2- FLa 0k ) mEm: —5- FELL ;
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N= R —4- (nbRg —2- 55 ) —2— (Mg -2- JL2 0k ) MEm —5— FIEEL ;

N=- FRJE —4- (kg —2- 3 ) —2- (mimg —2- JEaAk ) WEME —5- FIMERZ ;

24-(4-(((2,4- — & B uimg —6- %) HE) (FE) /&) KAPBARE)-1,21- =
AR -1-(A- (g mg —2- 38 ) —2- (Mg —2- FL g 3L ) WEME —5- 3L )-5,8, 11, 14, 17- H 5
7% -2,20- ZHE T Tkt —25- IR

N-(31- 4 ft -35-((3aS, 48, 6aR) —2—- 4 L /‘—\ & -1H- B Wy Jf [3,4-d] BK
M —4- JE )-3,6,9, 12, 15, 18, 21, 24, 27- JL & %% -30- & 2% IF = |+ 1 %E 3 )-4-(nit
WE —2- 3 ) —2— (WERE —2- JE2( 5 ) WEME —5- EF'E?EH;: ;

4= MERE —2— 5 —2- (WEng —2— JEa s ) - WEME —5- I

3= (4- 2RIk — EME —2- FEEUIE ) - KWy

(3- 3 —2- A - xE ) - (4- mkhg —2— 5% — mEme —2- 5L ) - Jix 5

M5 iz g A

13 MRPEBCRE R 11 ik i 7 v, Horb irid 2 /b — R G LR A 5 22 20— R B 57
120G e Xt

14, RPEBORE R 13 Frik i 7, b vk 20— R &4 8 20— 18 B BU R %

i

4= (HERE —2— 2 ) -N- (R —2- g% ) MEm: —2- JiZ ;

N, 4= ZRFLMEME —2- i

N= 2R3k —4- (nibiE —2- 2% ) BEM -2- iz ;

4= ZRFE N-(WERE —2- JL ) WEME -2- Ji

N, 4= = (mERg —2- J% ) mEm -2- Jig ;

4= (mEERE —3— 2 ) -N-( Weng —2- 3k ) WEM -2- iz

4= (HERE —4- 2 ) -N- (MR —2- J% ) MEM: —2- JiZ ;

N- (e —2- 26 ) —4- (Iikmg —2- 2% ) WEme: -2- i ;

A= (NEIE —2— FE ) -N=( BEIE —4- 3L ) EMk —2- f% ,

4= (6- WMERE —2- ) -N-(Wgng -2 gk ) WEM: -2 Jiz

4= (4 FPEENERE —2— 55 ) -N-(WEmE —2— 5 ) WEMk —2- i

4= (3, b= ZFFENEmE —2- 55 ) -N- (mERE —2- L) MEME -2- ) ;
6—(2— (WERE —2— JE2( 5L ) WEME —4- 3L ) TERE —2- BE
N=(WERE —2- 55 ) —4- (Empk —2- 2% ) mEme —2- Jiz

N=(5— EMERE —2— 55 ) —4- (MbRE —2- 3% ) WEme —2- Ji

N=(5- JRMERE —2— 55 ) —4- (MERE —2- 3% ) WEmE: —2- Jiz

N=(4- FIEEmEmE —2— J% ) —4- (ke —2- 55 ) mEMe —2- Ji% .

4= (MERE —2- 28 ) -N-(4-( =5 FEE ) MEnE —2— 55 ) WEME -2 ik ;
6— FFJE -N-(4-(mibwe —2— 28 ) mEme —2- JL ) ZRIF [d] mEmMe —2- Jiz ;
5— M3k —4- (HEnE —2- 2k ) -N- (WEIE —2- 55 ) MEME -2 fi% ;
5— LFE —4- (IERE —2— 55 ) -N- ( Wemg —2— 55 ) WEM: —2- fi ;
5— SNk —4- (MERE —2- J5 ) -N- (WERg —2- 3L ) WM —2- Ji
5— IHE —4- (HERE —2- F% ) -N- (WERE —2- 55 ) WEMe —2- fi% ;

9
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5- MOk —4- (HERE —2- J5 ) -N- (WERE —2- JL ) WM —2- Ji

5— T3 —4— (EmE —2- 56 ) -N- (mEIg —2- 3L ) mEmE —2- i ;

N= SN2k —4- CHERE —2- 28 ) -N- (WERE —2- gk ) MM —2- JiZ

N- FR3E 4= (bmg —2- 38 ) -N- (Weng -2 2% ) WEM: —2- i ;

N= Rk —4- (HERE —2- J% ) -N-( Weng —2— 2 ) WEMe -2 i

2- (4= (nbme —2- Fk ) mEmg —2—- L) (WEnE -2- 3% ) 23E ) OFF

5— YR —4- (HERE —2— J& ) -N-(WERE —2- g% ) MM —2- JiZ ;

(4= (ki —2- 38 ) —2— (Wemg —2- JLa Ak ) WEM: —5- L) R ;

(4= (bl —2- 38 ) —2— (memg —2- FLa gt ) meme —5- 5L ) LRSS

(4= (ki —2- 2 ) —2—- (memg —2- FLaAh ) WEM: —5- L) FZL T RIS ;

4= (nkRE —2- 8 ) —2—- (WEmE —2- FLa 0L ) WEM: —5- FR O ;

4= (4 FFEENERE —2- 55 ) —2— (WEmE —2- JEE(AE ) WEME —5- FIR 41 ;

4= (6— FPEENERE —2— 55 ) —2- (WEmE —2— JEa 2L ) WEMk —5- FIR O

2-((4- ILmEng —2- gL ) 2008 ) ~4- (ke -2- 3& ) WEM: —5- IR L1

4= (iR —2- 2 ) —2— (WEmE —2- JLa ) WM —5- R

4= (ki —2- 58 ) —2—- (Wemg —2- FLaAE ) WEM: —5- FIR AN 5

2- (R0 T2 (meng —2- ) &) —~4- (ke -2- 56 ) WEme —5- FEBUT IS 5

4= (ki —2- 58 ) —2—- (Wemg —2- FLa(AE ) WEM: —5- FFERL ;

N= A3 —4- (ki —2- 286 ) —2— (Wemg —2- JRa k) memde —5- FIELNG ;

N-TR3E —4- (MEmE —2- 28 ) —2- (memg —2- JRa ) WM —5- FIERL ;

24-(4-(((2,4- — = B uime —6- 55 ) HE) (FE) /&) KAPBARE)-1,21- =
FAR -1- - (b g —2- 28 ) —2—- (g —2—- R a0k ) WEm —5- 2L )-5,8, 11,14, 17- T 5
a4 =2, 20— ZRH Ikt -25- R ;

N-(31- % R -35-((3as, 4S, 6aR) —2- & 18 /v & -1H- B¢ Wy Jf [3,4-d] BK
M —4- %5 )-3,6,9, 12, 15, 18, 21, 24, 27— JL 5 2% —30- & 2% IF = + 1o %¢ &) —4- (it
WE —2- 3 ) —2- (WERE —2- a2k ) WEM: —5- FIL ;

4= Mg —2— 55 —2- (WERE —2- JEa( L ) - WEWE —5- I

3—(4— FE - mEmE —2— FL L ) - KWy ;

(3— &l —2- AL - 5 ) - (4- nikhg —2- 2% — WM —2- L) - fix

K Hdg2g Pl sz i

15, ARFEACRIESK 11 Frak (0773, Horb Brid 5 40 i A SR RAH S IR0 A2 i o

16, ARFEBCRIESK 11 Frak () 77325, Horb Jridk 5 40 B A2 A SRV AH G 1R 9205 2 40 e o

17, ARPEBCRIZISR 11 Bk 589 77325, 2070 Bk 55 40 i A 2R TR AR O IR 50 A2 i ME

18. MRIEBOFIESR 11 Prad i 73, b Brids 55 40 Mo A 4 IR A 5 B 2000 2 T B 48

19. MRIEBCFER 11 Frad 753, Herb Brids 55 40 i A2 SRR AH DR IR e LI o
20. MRYZBOMER 11 Frid i 773k, Herh B 5 40 I A A IR URAR G (R 0 2 B S0
21, MRYEBOMELR 11 Prid i 773k, 2o Bl 5 40 A A IR 5C B P 2 i o

10
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22. MIBBCRER 11 Praf 777k, o rid 5 40 e A2 SR8 A7 QIO 72 1 090 o

23. MRPEBUREE R 11 B i) 77725, Horb BT i 5 40 o 2B A 2R AH 5 10 A2 HE A 0 o

24, MRIEBRESR 11 FriR i 77 vk, Hoib prad 5 40 i A 0 U AH 20 150 A2 5 B ok
I o

25. —METY 5w a5 YR TR A SR 5 I 7125, BTk 7 B 88 W) 52 i 3 i A RE:
g /b—Fr iR (D) 59,

AN N A
Lo
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\N IMN
¥/” %‘9 W
Sl z p | 2
K N"Léi\ N"Lil\ N/Lf\ N VKN .
CFy Cl OH
\N N
e Gl O, Oy "0
e AN S S S

26. MRIFBANER 25 Prik i) 771k, Horp prid 20— M ¥ 20— A1 A BUR I
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4= (HERE —2— 2 ) -N- (R —2- J% ) MEM: —2- JiZ ;

N, 4— KT MEME —2— i

N= 2R3k —4- (niERE —2- 2% ) BEMg -2- i ;

4= ZRFE N-(WERE —2- 3L ) WEME —2- JiZ

N, 4= = (mERg —2- J% ) mEm -2- Jig ;

4= (MREmE —3— FE ) -N-(WERE —2- JE ) MEME -2 Jf

4= (HERE —4- 2 ) -N- (R —2- J% ) MEM: —2- JiZ ;

N=(npeig —2- 2 ) —4- (nfbme —2- 25 ) mEme -2 Jfiz

4— (MHIE —2- L) -N-( WEIE —4- FL) mEm —2— Jii

4= (6- WRMERE —2- 5 ) -N- (Wgng -2 Jk ) WEM: -2 JiZ ;

4= (4 FPEENERE —2— 55 ) -N-(WEmE —2— 55 ) WEmk —2- i

4= (3, 5= ZFFLNEmE —2- 55 ) -N- (WERE —2- FL ) MEME —2- ) ;
6—(2— (Mg —2— B2 5L ) WEME —4- 3L ) TERE —2- BF

N-(WERE —2— 3 ) —4- (Wb —2- 3k ) mEmp —2- iz

N-(5— SMERE —2— 55 ) —4- (MbRE —2- 3% ) WEme —2- Ji

N- (5~ YRMENE —2— F ) —4- (IERE —2- 2% ) WM —2- Ji% ;

N-(4— FFEMENE —2— FL ) —4- (kg —2— 5L ) WEm: —2- Jiz .

4= (mEiE —2- 28 ) -N-(4-( =5 ) Mg —2- 55 ) WEMk -2 fi% ;

6— FFZE -N-(4- (e —2—- 28 ) mEme —2— JL ) ZRIF [d] mEmMe —2- iz ;
5— M3k —4- (HEmE —2- 2k ) -N- (WERE —2- 55 ) MEME —2- fi% ;

5— L3k —4-(IERE —2- 35 ) -N-(BERg —2— 55 ) WEME —2- fi ;

5- AL —4- (HERE —2— 58 ) -N-(Weng —2- 2k ) WEM —2- i

5— JRJE —4- (HERE —2— 58 ) -N- (WERE —2- 3k ) MEM —2- JiZ ;

5- M CAE —4- (HERE —2- 28 ) -N-(Weng —2- 2k ) WEMp —2- i

5— 3k —4- (HEmE —2- 3% ) -N-(WERE —2- 55 ) WEME —2- fi% ;

N- SRS —4- (IERE —2— 55 ) -N- (WERE —2- 25 ) MEME —2- i ;

N= FIE —4- (nibig —2- J% ) -N-(Weng —2— 2 ) WEMe -2 i

N- T3k —4- (MEng —2- 2% ) -N- (Wgng —2- 2k ) WEme —2- Jiz
2-((4-(nLme —2- 2% ) memp —2- JL) (MR —2- 3% ) 25 ) O ;

5— YR —4- (MERE —2— J8 ) -N-(WERE -2 J& ) MEME —2- Ji% ;

(4= (bR —2- 38 ) —2— (Wemg —2- FLa 0k ) meme —5- 5L ) FIRE ;

(4= (ki —2- 8 ) —2—- (memg —2- JLadh ) WEme: —5- 5L ) LRI ;
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BRI R o K &= R 5% . WS R FRUCERE I 2L 5% . ok B AHABER IR+ 1K)
PSR IR FE R ST . ARTE BT AR AU B 4545 304 FH CASR B 43 W] A B
HRZERUR I — DA AR o 93 AR 5 “ BRI I, RT3 B SR 7] f
o B, 5 I B € Fedk s =9 IR BT €, FedE 14— BRI R IL 2R HI JF
WRER s (N, N- R -5- 258 ) “FheSE 2 BRI Cg Bk +3- AR TN ZE 2 U G, Bedt s A
2— FRAENEIE T BRI A% 07 2k

[0063]  ASCE AT AR IR A, WA S8 SCRIBETE R 56 BRI ERGE S Bt AU L 5 AU
77 3 R IRFEAL JF AL, ol B ] B E A O — R ) A o A B T AR B EAR . fF
EHARZE A an it R R

[0064]  DAF e n] BUAGHS 4 b ISR 1 B U REE B AR PR 5241 < 32 (50 (CL) IR (Br) o
L (F) A (1)) . - CNL = NOLWEAL (= 0). - OR’, - SR*. - N(R?),. - NR’C(0)R’, - SO,R’. -
SO,0R>. = SONR?),. = C(O)R’, - C(0)OR>, - CO)N(R?),. C, BTk Cpy KACKEIL . C, ¢ BEF
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PEIR « B IR L A IR L 25 A IR L MR L IR W DU 25 IR V2 TR TR IR L 2K — IR TN TR « B M IR W okt
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JEH TMS (VU FRZERERE ) PR N bR BRGNS s, UG od, BUEIE ;t, = HEE ;q, JYE
W sm, 22 BEUEAT dd, BURIE . #4622 (Hz) IEREGHEL (J) o 7E 1200A1igent LC-MS ik
X F (ES-API, Positive) 3R1F G . A A SCHER M FI RS, 2ad 100-200 H FIAE A
AT RE AL 3

[0174] S FE A & 20 (D) BFIRERMALEYIRI 7. A 250 ML 34 RN an e B4R
T8 2 PR SRR R A ST AR R AN EEAL 75, DA & AR B 5 A AL A4 o
[0175]  SEjtife] 1 :1- (Wmg —2- 3k ) BlRIR& Ak -

[0176]
»
e
KK EDas : HNTH
Froo-0y » XSCH - Frog—N=C=8 "
£, £2 FER, BA
5 w:) .
oy “)&ﬁa Sl 5 l”

[0177]  7EOCHIGE G, MR EER SR (3. 31g, 34. Ommol) 7EJE/K LFR LG (30mL) H1 )&
TRV 02 ik AR LA - TRIEESL (8. 00g,30. 9mmol) fETE/K ZER ZBE (30mL) TRV . s
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)G ¥ R NAIRE YT IR T BeRE 24 /o S84 ok 4 il i B A gk il (&
Ft s Cft = 40 :60) , 133 5. 00g 2L HPRW A=) 0- (9H- %5 —9- 2 ) FIE) Bl
mERNE (0- ((9H-fluoren—9-y1)methyl) carbonisothiocyana tidate),

[0178]  Kf 0-((9H- %5 —9- 2% ) L) PR b sl iR ER (5. 00g, 17. 8mmol) FIMERE —2- fi%
(1.61g,16.9mmo1) 7EF 2K (80mL) H [ RN WIAIGL 4 /Nt o AR 5 Ly I ARk
%, 3815 6. 00g 2 A BRI =Y 1-Fmoc—3- (Mg —2- 3% ) iR, B T F—2PmAL
ittt

[01791 ] 1-Fmoc—3— (M&mg —2— FL ) ik (6. 00g, 15. 9mmol) 7F 5L %t (120mL) H )4
FERIEINIIVRIE (24mL) o 7R TP R NIRG Y 20 /NN, A8 5 1L 38 S P e vt
o FEHFLEK (50mL) Ak 10 438h. i g K PEg R L 25 T4, 79 31 2. 35 LA
[ AR R ZE =4 1- (g —2—- 55 ) AR, 'H NMR (300MHz, DMSO—d,) : & 10. 57 (s, 1H, NH), 10. 2
0(s, 1H, NH), 9. 13 (s, 1H, NH), 8. 63 (d, ] = 4. 8Hz, 2H, CH,.), 7. 14 (t, ] = 5. 1Hz, 1H, CH,,) .
[o180]  SEJEfd] 2 :1- (HiblE —2- 2% ) BMRIYE Ho

[0181]

3 N* ‘
HzN/LLa)\’N

[o182]  4%M 5 Sjtafs) 1 AHIR B 77 AR —2— JE M e 1- (bR —2- 55 ) Bailik, 1931 2
AR, HNMR (300MHz, DMSO—d,) = 6 10. 83 (s, 1H, NH), 9. 94 (s, 11, NH), 9. 08 (s, 1
H, NH), 8. 52 (s, 1H, CH,.), 8. 23 (s, 2H, CH,,)

[0183]  Sjffs] 3 :1— (WERE —4- 2% ) DAMRIE Ho

[0184]

s N’;‘?

HgN’mﬁ)\“)
[o185]  FZ R 55 St 1 AH [R) 16 77 Xt W g —4— JENZ A i 1- (WERE —4- 55 ) Bk, 453 2
O AR . 'THONMR (300MHz, DMSO—d,) = 6 10. 83 (s, 1H, NH), 10. 28 (s, 1H, NH), 9.
29 (s, 1H,NH), 8.78(d, ] = 0.6Hz, 1H,CH,_),8.54(d, ] = 6.0Hz, 1H,CH,),7.14(dd, ] =

5.7, 1. 2Hz, 1H, CH,_)
[0186]  SEjitif] 4 :1-(5— S MENE —2— 55 ) BIRIIS o

[0187]
S r«ﬁ’j/c‘
HgN'ﬂ.‘ﬁ’J‘\\N i

[o188]  FZ M 5 Sts) 1 AHIR ) U7 bk 5 &0 — WEnE —2- SRl Gk 1- (- SEMEnE —2- 2k )
TR, 1930 2 A E AR =4, 'H NMR (300MHz, DMSO—d,) : 6 10. 88 (s, 1H, NH), 9. 90 (s, 1H, N
H), 9. 20 (s, 1H,NH), 8. 72 (s, 2H, CH,,)

[0189]  SEJifs] 5 :1-(5— VRMERE —2- 5L ) BRI G ko

[0190]
T
LT

N7 N
HzHN
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[o191] M5 Shts] 1 AR RNy 2 65— 9 — Ml —2— JEds 5 ple 1- (5 IR —2- 2 )
R, 7930 5 (3 ERE AR 4. "1 NMR (300MHz, DMSO—dg) = 6 10. 85 (s, LH, NH), 9. 89 (s, 1H, N
H),9.21 (s, 1H,NH), 8. 77 (s, 2H, CH,,)

[0192]  SZjtifs] 6 :1-(4-( =g 3L ) meng —2- 3L ) TR A .

[0193]
Hy w N’L‘/j\

CF3

[0194] 4% M8 55Tt fe) 1 AH R 7 20 i 4- =90 286 — g —2- i A e 1- (- ( =5 A
K mEnE —2- ) BR, 28774, 'H NMR (300MHz, DMSO—d,) : § 9. 85 (s, 1H, NH), 9. 33 (s, 1
H,NH), 8.97(d, J = 5. 1Hz, 1H, CH,,), 7. 61 (d, J = 4. 8Hz, 1H, CH_)) .

[0195]  SEjtifs] 7 :1—(4— FRILmEmE —2— 30 BRIRIT 2 K o
[0196]

NEAKAE, IR

0 ?‘*aﬁ
@(Lu | m% = i im\e“’
, + W 3) 2 NaOH, 50 °C SR ¥

[0197] 2K HEESL (1. 74mL, 15mmol) 7EZ R F i 2 s B (1. 90g,25mmol) 7E /K
PR (20mL) HH RSV F FON A 2 AT 15 4380, SR 5 F 4- B2 mEE —2- 1% (1. 09g, 10mmo1)
AREE . AREE[FIAL 30 23 Bh. VAENGE B RNV IR-E W IEIAE VK b, FERERE 30 2 Bh. g uTiE @k
PR, F/K PRI, SRJGLE 2N S5 AL EN (30mL) A 7E 80°C F/KM# 30 734, BHAHES
L FEBE LEUKA 1 6M HC1 (20mL) P o R AR BRGF pH 81T 42 8 ~ 9, 1l itk s Sk
7, I KRG o B AR R P it — R AR v, 3R1F 340me B A AR S
1-(4- FEEmErE —2—- &) #fiR. 'H NMR(SOOMHZ DMSO—-d,) : 6 10. 39 (s, 1H, NH), 10. 27 (s, 1H,
NH), 9. 09 (s, 1H, NH), 8. 46 (d, ] = 5. 1Hz, 1H, CH,,), 7. 03(d, ] = 5. 1Hz, 1H, CH,.), 2. 40 (s, 3H
, ArCH,) »

[0198] 9_5%15” 7:1-(6- Eﬁ%j{ﬂ: [d] mEms: —2— 3L ) JILHE(B/]/\EE

[0199]
s ﬁp‘CH
oy

[0200]  F%f 5 St 7 AHIE ) 7 A 6- 3 - R IFmEME —2- JLRE G Rk 1- (6- BRI
[d] mEmg —2— 55 TRAR, 153 % A EE A4 . 'H NMR (300MHz, DMSO—d,) : 8 11. 73 (s, 1H,
NH), 9. 06 (s, 2H, NH,), 7. 69 (s, 1H, CH_.), 7. 56 (d, ] = 7. 8Hz, 1H, CH,.), 7. 20 (d, ] = 7. 5Hz, 1H
, CH,,), 2. 37 (s, 3H, ArCH,) .

[0201]  SEjtfs] 8 «1— (WemE —2- Fk ) BRI & Bo

[0202]
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BAKSwem, T2

Nﬁr%
%La CEX, @R 8 ﬁ:j
Fmoc-Ci 4+ KSCN - i@i}?
KR, Gy, T O
[0203]  [ifai AR BH (4. 28g,44. Ommol) 7E /K LR L (EtOAc, 50mL) H & TFHAE 0°C
TER ST NSy 2 A - IREES (Fmoc—C1, 10. 35g,40. Ommo1) 7EJE7/K LR . Bis
(50mL) IR ISINJGE B R SR A YIE SR R HiEE 24 /i FH ¢ (100mL) H5F s b
BEY, G B A g I & P ReR ke (25 :75,200mL) VRGPS . g
W4, 3549 B IR E MR IR 0- ((OH- %7 -9- 56 ) AL ) JRlk mh s MR ms, 4 Hos e T/
Z8 (100mL) H, Bl f s meng —2— iz (3. 62g,38. Ommol) o I [FIGAL 4 /N, i I F AR 2R
(100mL) ¥E¥k, £33 1-Fmoc—3~ (MEIE —2- 35 ) BRIk, K H BT T & F ke (100mL) H I AR
W (24ml) AbFE. 7E=0E THRE 12 NS, IR A Y, I H & ke (100mL) 285 /K
(100mL) Pk, BATIRME A, 193] 4. 45g RIRAFOERLE=Y) 1- (weng -2- 25 ) Bilik.
[0204]  SEJfF] 8 :1-(HbRE —2- J% ) T —1- B o

[0205]
mw e DELBT A m(Y

33N N0 &

3 2% NaDH
[0206]  [f] 2— FEALHE (1. 04g, 10mmol) FE /K = Z B (20mL) HH B H AL -15°C
FHERAR FEESRNS THRIRAE (T 28K 2M,6. 0mL, 12mmol) o MG, # X
MARAYAEZIRE N 1 /N, SRS R 22 5508, #7482 3 /i KA 2N HCT (6mL)
6 0°C VA, FFEHRE 15 20 %h. 4 pH I 2N NaOH P H & 8 ~ 9. BIEAWHAI/K (15mL)
Wike, HH LR L (30mLX 3) Z2HL. ¥-5 FF A NLZE £ Na,S0, F15e W 4 I 18 i e e A
Bt (LA :Cht= 4:96 2 16 :84) 2lith, 153 1. 40g £ EHARD =9 1- (it
g —2- L) P —1— i, "HNMR (300MHz, CDC1,) : 8 8. 68 (dt, J = 4. 2, 0. 9Hz, 1H, CH,.), 8. 04(d, J
= 8. 1Hz, 1H, CH,,), 7. 83(dt, J = 7.5, 1. 8Hz, 1H, CH,,), 7. 48-7. 43 (m, 1H, CH,,), 3. 11(d, J =
6. 6Hz, 2H, CH,C0), 2. 34-2. 30 (m, 1H, CH), 1. 00 (d, J = 6. 6Hz, 6H, C (CH,),) » MS:MH = 164.
[0207]  SEjEfd] 9 :1-(3, 5 —FFEMEE —2- 58 ) LW A5 k.
[0208]

O
N

=

&

¥
HsC CHy

[0209]  F% M 5 SE i ) 8 AH A 1 U7 X B O3,5- = F1 L - mb mE -2- JiF ROk
WAL B Al 1-(3,5- = B b e 2- &) 4 W, 15 3 2 % G WY KT Y.
"HINMR (300MHz, CDC1,) : 8 8.33(d, J = 0. 9Hz, 11, CH_), 7. 37(d, J = 1. 5Hz, 1H, CH,,), 2. 69 (s
, 3H, CH,), 2. 56 (s, 3H, CH,), 2. 36 (s, 3H, CH,C0) » MS:MH" = 150,
[0210]  SEJifs) 10 :1-(6- FIAIENERE —2- 2% ) ZHHIA o
[0211]
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O
MeO. N\
‘ S

[0212]  F2 fE 55 St f) 8 AHIRN ) 77 =X bl 6— AP AECAE — ke —2- i Al AR IRA B 5 i 1- (6
AIEMLE —2- L) LW, A3 2 A E BRI, 'H NMR (300MHz, CDC1,) : 8 7. 72-7. 62 (m, 2
H, CH,.), 6.93(dd, J = 8. 1, 0. 9Hz, 1H, CH,,), 4. 00 (s, 3H, CH,0Ar) , 2. 69 (s, 3H, CH,C0) » MS:MH
= 152,
[02138]  SEJEfF] 11 :1- Rk —2—- 25 ) & o
[0214]

[0215] 4% & 55 S it 9 8 AH IR 19 5 =l v bk —2— i R0 AR 2R R AL BE A Rk 1-(
Wk —2- g5 ) & Wi, 15 B 2 @ 6@ E AW . H NMR(300MHz, CDC1,) @ 6 8.27(d, J =
8. 4Hz, 1H, CH,.), 8. 20(d, J = 8. 7Hz, 1H,CH,), 8. 13(d,J = 8.7Hz, 1H,CH,),7.87(d, ] =
8. 4Hz, 1H, CH,,), 7. 82-7. 76 (m, 1H, CH,,), 7. 68-7. 62 (m, 11, CH,,), 2. 88 (s, 3H, CH,C0) - MS:MH"
=172,

[0216]  SCHER] 12 :1-(HbiE —2- 2% ) A —1- B4 o

[0217]

[0218]  F2 Ml 5 St 5] 8 AH A 1K 7 3K H b e —2— i FH & B IRAL 86 & J 1- (kg —2- %)
W -1- B, 73 38 2 3k 5 A R 0 77 Y. 'H NMR(300MHz, CDC,) : 6 8. 68(dt, J =
4.8,0.9Hz, 1H, CH,), 8.05(dt, ] = 8. 1, 1. 2Hz, 1H, CH,)), 7. 83(dt, ] = 7. 5, 1. 8Hz, 1H, CH,.)
,7.49-7. 44 (m, 1H, CH,,), 3. 25 (g, ] = 7. 5Hz, 2H, CH,C0), 1. 22 (t, J = 7. 5z, 3H, CH,) - MS:MH"
= 136,

[0219]  SEJEfF] 13 :1-CufblE —2- 55 ) T —1- W& o

[0220]

[0221] 4% W85 St 9] 8 AH [FI 1 77 3 Btk me —2— B AN TA ZER A BE & pl 1- (ki —2- )
T 1=, A B2 e e R YR T . 'H NMR(300MHz, CDC1,) : 8 8.68(dq, ] =
5.1,0.9Hz, 1H, CH_), 8.04(dt, J = 8. 1, 1. 2Hz, 1H, CH,.), 7. 83 (dt, ] = 7.5, 1. 8Hz, 1H, CH,.)
, 7.48-7. 44 (m, 1H, CH,,), 3. 20 (t, J = 7. 5Hz, 2H, CH,C0), 1. 81-1. 74 (m, 2H, CH,), 1. 02(t, J =
7. 5Hz, 3H, CHy) » MS:MH™ = 150.

[0222]  SEjfs] 14 :1- CHERE —2- 58 ) B —1- A o

[0223]
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[0224] iz {55 S 491 8 AH [R] 1) 7 =X pHILIE —2— AN 28 AL 86 G i 1- (kg —2— 2 )
BE-1- i, £33 2 8 G R WK T . 'H O NMR(300MHz, CDC1,) : 6 8.68(dg, ] =
4.8, 0. 9Hz, 1H, CH,.), 8. 04 (dt, J = 8.1, 0. 9Hz, 1H, CH,,), 7. 83 (dt, J] = 7. 5, 1. 8Hz, 1H, CH,,)
,7.48-7. 44 (m, 1H, CH,,), 3. 21 (t, ] = 7. 5Hz, 2H, CH,C0), 1. 76-1. 68 (m, 2H, CH,), 1. 42-1. 26 (
m, 6H, 3X CH,), 0. 89 (t, ] = 7. 2Hz, 3H, CH,) » MS:MH = 192,

[0225]  SEJEf) 15 :2- BRI —1- (ki —2- 55 ) ZWdf4 k.

[0226]

[0227] 4 i 55 St 491 8 AH A 1 77 =X Fl b g —2— R BF O A R IR BE & i 2- R 2
B -1- (ke —2- 3% ) 20, 33 2 B MR . 'H NMR (300MHz, CDC1,) : 6 8. 68 (dt, J
=3.9,0. 6Hz, 1H, CH,_), 8. 03(d, J = 8. 1Hz, 1H, CH,_), 7. 83(dt, ] = 7. 8, 1. 8Hz, IH, CH_), 7.
48-7. 43 (m, 1H, CH,), 3. 10(d, J = 7. 2Hz, 2H, CH,CO) , 2. 04-2. 00 (m, 1H, CH), 1. 78-1. 02 (m, 10
H, 5XCH,) » MS:MH = 204,

[0228]  SEjtafs] 16 :1- (HbmE —2- 3% ) +—kt —1- W& o

[0229]

[0230] % FE 5 St 8 AH R 1 77 2 e —2— S AN — ke EE IR EE & A 1 - (ThEmE —2-2%)
ke -1 B, 15 B 2O @ R W ¥ 'H O NMR(300MHz, CDC1,) = 6 8.68(dg, J =
4.8,0.9Hz, 1H, CH,), 8. 04 (dt, ] = 8.1, 1. 2Hz, 1H, CH,,), 7. 83(dt, J = 7.5, 1. 8Hz, IH, CH,,)
,7.48-7.43(m, 1H, CH,), 3. 21 (t, ] = 7. 5Hz, 2H, CH,CO), 1. 75-1. 68 (m, 2H, CH,), 1. 35-1. 23(
m, 14H, 7X CH,), 0. 88 (t, ] = 6. 9Hz, 3H, CH,) » MS:MH = 248,

[0231]  SEjfs] 17 :3—(6— FRIEMLRE —2- 3 ) -3- AN IR S BRI A o

[0232]

B ;
cil

¥R, BK

[0233] ¥ 6— FELALIE AR (1. 0g, 7. 3mmol) FIIRERER ( ~ 98%,0. 6mL) 7F L (40mL)
R NIR AR 24 /N . ZRREING LT, Bl JEAE 0°C R sk (20mL) o K5 pH Bk
TR R 2 9. RJGH LR 415 (30mL X 3) ZEEURAY), -4 A NES K
FREN T Ik 4, 1331 1. 20g BRI 6— FIEMERE IR O fE. MS:MH = 166,

[0234] ¥ TE/K LR 4G (ImL, 9. 9mmol) 7E F 2% (10mL) HH ¥ FH L2 4H (449mg, 6. 6mg)
TR AR . FREGWAEE S T HRE L /N, SR N 6— A ZEERE IR 4 lE (499mg,
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3.3mmol) o R MVIREWINFAZRIG 20 /N AEI R WG B HH B (pH = 6),
B S 7K (20mL) - 8 Sl (20mL X 3) FEHL . ¥-6 I A WLE S Te KB RN T8 K
Fidm i B AL (LR EME :Cki= 10 :90 2 20 :80) Zlifk, 133 440mg 2 R E (IR
WIIAL A 3- (6- FFEALIE —2- 28 ) -3- SRR 4 B8 'H NMR (300MHz, CDC1,) : 6 7.87(d, J
= 7.8Hz, 11, CH_), 7. 72(t, J = 7. 8Hz, 1H, CH_), 7. 33(d, ] = 7. 5Hz, 1H, CH_), 4. 23-4. 16 (m
, 4H, 2X CH,), 2. 59 (s, 3H, ArCH,), 1. 24 (t, ] = 7. 2Hz, 3H, CH,) » MS:MH = 208,

[0235]  SEJfd) 18 :3—(4— FRIEMLRE —2- 3 ) —3- S AN IR LB A o

[0236]

[0237] 4% M 5 ¢ B B0 17 A0 R OB 5 X 4= O - owE 2- R R &
J 3= (4= 3k nE —2- 95 ) -3 AR M & B, 15 B R R A W R
Y. 'H NMR(300MHz, CDC1,): 8 8.52(d, ] = 5. 1Hz, IH,CH,,),7.90(d, ] =
0. 6Hz, 1H, CH,.), 7. 30(dd, J =5. 1, 0. 9Hz, 1H, CH,,), 4. 23-4. 16 (m, 4H, 2 X CH,), 2. 43 (s, 3H, A
rCHy), 1. 24(t, J = 7. 2Hz, 3H, CHy) o MS:MH" = 208,
[0238]  Sifh] 19 22— R —1- CHLRE —2- 2k ) ZEHERIRER KI5 ko
[0239]

E N

B g
/ HBr (48%), HOAG ; N hEe

Bry, 0~ 75°C # Br

O

[0240]  |A] 2— ZERFEALIE (2. 42¢g, 20mmol) F 48 % Z IR ER (2. 26mL, 20mmol) F1 Z. R (22mL)
(FINRA YD I AE 0°C TR (1. 13mL, 22mmo ) o 44 [ S VRS WI7E S T HedE 1 /N,
IRJGAE T5°C TR EH: 3 /bt VA1 2 iR 5, K SL DYk (25mL) Ak, IRk i, @
bl pE A =, H DY SR Ve JF L T . A3 31 5. 38g 2 A [l R 2- ¥R —1- (it
ME —2- Fk ) LHIEIRIRE: .

[0241]  SEJEfF] 20 :4- (nfbRE —2— 25 ) -N- (WERE —2— 28 ) WEME —2- 1K) & o

[0242]

G AR s M

[0243] ¥ 2- yR —1-(HEme —2- 3% ) SWTEIRIREE (1. 69g,6mmol) \1-( WEIE —2- 5L ) it
Ik (0. 93g, 6mmol) A= ZJf% (2. 1mL, 15mmol) 7E LT (30mL) 1) [ M VRS A T T 1H]
WL, AHIE RGBSR NIRGW K (100mL) K, FEEHEEE 2 /. @il gE
WCEEFL =4, H B R 7E B b S Sk — D ek, 193 1. 14g REAGRARKLEY 4- (it
Wi 02— F ) -N— (IIE —2— J5 ) WEME —2— i, 'H NMR (500MHz, DMSO—d,) : 6 11. 88 (s, 11, NI, 8.
67(d, ] = 5. 0Hz, 2H, CH,,), 8. 61-8. 59 (m, 1H, CH_,), 7. 99 (d, J = 8. OHz, 1H, CH,,), 7. 89 (dt, J

O
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= 7.5,1.5Hz, 11, CH,.), 7.75(s, 1H, CH,.), 7.33-7. 31 (m, 1H,CH,.),7.06(t, ] =
5. 0Hz, 1H, CH,,) « MS:MH" = 256, R H LA N FR P4 4- (HibRE —2- Fk ) -N- (Wng —2— 3L ) W
e —2— figeilt — A HeA A HCL 26 244 4- (HibRE —2- 256 ) -N= (Weng —2- 5% ) BEME —2- Ji% (102mg,
0. 4mmol) 7EFEE (10mL) " ETFIH 4M HCL ¥R (#F 1, 4— —BEkerh, ImL) AbFE. RS,
I Bl I BN IR-S W38 A P VIR o I 28 R R 2 ), I A SR S BE
FEE Ptk 155 130mg HC1 #:. "H NMR (300MHz, DMSO—d,) : 8 8. 71-8. 67 (m, 3H, CH,
), 8.33-8. 24 (m, 3H, CH,,), 7. 71-7. 67 (m, 1H, CH,,), 7. 09 (t, J] = 5. 1Hz, 1H, CH,,) » MS:MH =
256,

[0244]  SEJiAF) 21 oN, 4— " EEWEME —2- FZIT G o

[0245]

x'I‘Q
S%ﬁ

[0246]  f5HE 55 SEife] 20 AHIFI 7 2N 2- 3R —1- 2K3E - ZWRUREE - BilR & RN, 4- —
2T HE M —2- fii, £33 B vk B AR AR PE . THONMR (300MHz, CDCL,) = 8 7. 88-7. 84 (m,
2H, CH,.), 7. 55 (s, 1H, NH), 7. 43-7. 28 (m, 7TH, CH,.), 7. 10-7. 05 (m, 1H, CH,,), 6. 83(d, ] =
1. 8Hz, 1H, CH,) » MS:MH" = 253,

[0247]  SZjitifd] 22 :N- ZRHE —4- (nibme —2- 55 ) WEmE —2- BZ4

[0248]

\ A
N
fo
s)‘;f{

[0249] 4% 5 SE it 49) 20 A [A) 1 5 Xl 2- ¥R —1- b e -2 2 — & W R R 2 - B IR
B N- SR IR 4= (g —2- gk ) MEME -2- JiE, 15 B Rk A AR . 'H O NMR (300M
Hz, CDC1,) : 8 8.62-8. 60 (m, 11, CH,,),8.00(dt, ] = 8.1, 1. 2Hz, 1H,CH,), 7. 75(dt, ] =
8. 1,2. 1Hz, 1H, CH,), 7. 44-7. 34 (m.6H.5 X CH, FINH &), 7. 23-7. 18 (m, 1H, CH,.), 7. 11-7.
06 (m, 1H, CH,,) » MS:MH = 254,

[0250]  SEJEf] 23 :4- O -N-(WERE —2— 55 ) WEME —2— XI5 o

[0251]

N Né\‘i)
;’ .
s}\ ﬁ)\m

[0252] % B85S 20 AHIFI A 7 Xl 2- 3R -1 2R — S FImeng —2— 2% — B R Ak
4= RIE N=-(WEIE —2- 3L ) MEMRE —2- Jiiz, 43 3 2 (@R =4 . "HNMR (300MHz , DMSO—d,)
§11.80 (s, 1H,NH), 8. 63(d, J = 5. 1Hz, 21, CH,.), 7. 92-7. 89 (m, 21, CH,,), 7. 52 (s, 1H, CH,,),
7.43-7.38(m, 2H, CH,.), 7. 31-7. 29 (m, 1H, CH,,), 7. 03 (t, ] = 5. 1Hz, 1M, CH,,) - MS:MH' = 255.
[0253]  SEJEfd] 24 oN, 4— = (bR —2- 3% ) WEME —2- 1K o
[0254]
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TN

N
;”@
‘ﬁ e
s)\ﬁ

[0255]  F4 fd 5 SEife] 20 AH R 7 2 2- 31 —1- MERE —2- 2% — ZEd b ng —2- 2 - AR &
FN, 4— = (HEIE —2- 3% ) WEmE —2— i, 1920 2 A B R 7= 'H NMR (500MHz, DMSO—dg) : &
11.45 (s, LH,NH), 8. 60 (d, J = 4. 5z, 11, CH,.), 8. 32(dd, ] = 5. 5, 2. OHz, 1H, CH,), 7. 97(d, J
= 8.0Hz, 11, CH,.), 7. 88 (dt, J = 8.0, 2. OHz, 1H, CH,.), 7. 74-7. 71 (m, 11, CH,.), 7. 65 (s, 1H,
CH,), 7. 33-7. 30 (m, 1H, CH,), 7. 11(d, J = 8.5z, IH, CH,,), 6. 96-6. 93 (m, 1H, CH,,) » MS:MI’
= 255,

[0256]  SEJfafd] 25 :4— (MHEWE —3— 25 ) -N-(WERE —2— 25 ) WEME —2- 1K) & Ao

[0257]

=N
N\ /
N” Y
f&ﬂ);}
5y

[0258]  F2 HE 55 St 20 AH TR 75 20l 2- ¥R —1- ki -3- 2E - S FAms g —2- 2% - 6
IR & p 4- otk BE —3— 55 ) -N-( W8 g —2—- 6 ) W mk —2- i, 15 21 2 K & [ 7R 17 .
"H NMR (300MHz, DMSO-d,) : 6 11.93 (s, 1H,NH), 9. 14-9. 13 (m, 1H, CH,,),8.65(d, J =
4. 8Mz, 2H, CH.,), 8. 51 (dd, J = 5. 1, 1. 8Hz, 11, CH,.), 8. 25-8. 21 (m, 11, CH,.), 7. 70 (s, 1H, CH,,
), 7.46-7. 42 (m, 1H, CH,), 7. 04 (t, ] = 4. 8Hz, 1H, CH,) » MS:MH = 256.

[0259]  SLJfaf] 26 :4— (HbRE —4— 55 ) -N- (WERE —2- 3 ) WEME —2- L 1K1 o

[0260]

N==
\_7
N7 Y
XSSLN);D
H

[0261]  F2fd 5 SCifs] 20 AHRI 77 U 2- ¥R —1- WERE —4- 2% — ZEFnmERE —2- 2& - Bilik
Al A= (uikiE —4- 55 ) -N-(mEng —2- J% ) BEM: —2- %, 19 3 2K EREAK 4. 'H NMR (30
OMHz, DMSO—-d,) : 6 11.93 (s, 1H,NH), 8. 65(d, J = 4. 8Hz, 2H, CH_), 8. 59 (dd, ] = 4. 8, 1. 5Hz,
2H, CH_), 7. 89 (s, 1H, CH.,), 7. 85-7. 83 (m, 2H, CH,.), 7. 05 (t, J = 4. 8Hz, 1H, CH) . MS:MH' =
256,

[0262]  SEEf] 27 (N-(nfbRE -2 3 ) —4— (ki —2— 26 ) WEME —2- JZ IR o

[0263]

—

N
P
iy S
s)\ﬁ

[0264]  F2 M5 Syl 20 AHIR] 75 U 2- R - 1= e —2- 2 - S AImEnE —2- 2 - i

JIR A5 B N=ClEE B8 —2— 5 ) -4 (b e —2- 2 ) W M —2- i, 49 B 2 AR (8 1814 K 7

'H NMR (300MHz, DMSO-dg) : 6 11.87 (s, 1H, NH), 8. 60-8. 57 (m, 1H, CH,,), 8.51(d, ] =
41
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1. 5Hz, 1H, CH,), 8. 32(dd, J= 3.0, 1. 5Hz, 11, CHL,.), 8. 13(d, J = 2. 4z, 1H, CH,,), 7. 96 (dt, ]
= 7.8, 1. 2Hz, 11, CH,), 7. 87 (dt, ] = 7.8, 1. 8Hz, 1H, CH_.), 7. 73 (s, 1H, CH,,), 7. 33-7. 29 (m,
1H, CH,) » MS:MH = 256,

[0265]  SCJEfF) 28 24— (MERE —2- 3% ) -N-(WERE —4- F% ) WEME —2— L[5 ilo

[0266]

gy

N
N4 NZN
N)\)
.’me
S

[0267]  Ffd 55 SEifs] 20 AHRI 77 U 2- 3R —1- WERE —2— 2k — ZEFNmEnE —4- 2 - Baiik
Bl A= (ke —2— 28 ) -N—-(WEmg —4- Jk ) BEM: —2- J%, 13 3 2ALE BRI =Y. 'H NMR(30
OMHz, DMSO—d,) : 6 11. 91 (s, 1H, NH), 8. 84 (d, J = 0. 9Hz, 1H, CH,.), 8. 60-8. 57 (m, 1H, CH_,), 8.
46 (d, J = 6. 0Hz, 1H, CH,)), 7. 95(dt, J = 7.8, 1. 2Hz, 1H, CH,), 7. 87 (dt, ] = 8. 1, 2. 1Hz, 1H
,CH,,), 7. 80 (s, 1H, CH,.), 7. 34-7. 29 (m, 1H, CH,,), 7. 10 (dd, ] = 5. 7, 1. 2Hz, 1H, CH,.) - MS:MH"
= 256,
[0268]  SLJfF] 29 :4- (6— JRMERE —2— F5 ) -N- (WERE —2— 55 ) WEME —2— XI5 o
[0269]

Br

TN
N/
N
;;\N,Q
8 n

[0270]  f% M b5 S it 5] 20 AH R 89 07 X B 2- R -1-(6- ¥R - b e —2- 35 ) - & Wi
WE g —2- - IR A O 4-(6- VR b R 2- 5RO -N-(CE BE -2- 3 ) mE M -2- i, 15
BB K @O AR . 'H NMR(300MHz, DMSO-d,) : 6 11.92(s, 1H,NH), 8. 65(d, ] =
4. 5Hz, 2H, CH,,), 7. 95 (dd, ] = 7.8, 0. 9Hz, 1H, CH,), 7. 82(t, ] = 8. 1Hz, 11, CH,), 7. 75(d, J
= 0. 6Hz, 1H, CH,.), 7.54(dd, ] = 8. 1, 0. 9Hz, 1H, CH_), 7. 05 (t, ] = 4. 8Hz, 1H, CH,,) - MS:MH'
= 334,

[0271]  SKJEfA) 30 24— (4— FFEMERE —2— F% ) -N-(WERE —2—- J& ) WEME —2— LKA o

[0272]

e

N}
xs'ﬁ\m};p
H

[0273] 4% MR 55 St 451 20 AH [R] i) 77 X B 2- R -1-(4- B 2% - mib g —2- 3k ) - & i A
W -2 k- B IR A R 4-(4- T ARk mE -2- FE ) -N-CE g -2- R ) R e -2- i, 15
BB R K [ KB Y. 'H ONMR (300MHz, DMSO-d,) : 8 11. 81 (s, 1H,NH), 8.64(d, ] =
4. 8Hz, 2H, CH,,), 8. 42(dd, J = 4. 2, 0. 6Hz, 1H, CH,.), 7. 82 (t, J] = 0. 9Hz, 1H, CH,,), 7. 70 (s, 1
H, CH,), 7. 14-7. 12 (m, 1H, CH,,), 7. 04 (t, ] = 4. 8Hz, 1H, CH,,), 2. 36 (s, 3H, ArCH,) - MS:MH" =
270,

[0274]  SEJfifs) 31 :4- (3, 5— —FIAENERE —2— Jk ) -N- (WEmE —2- 55 ) WEME —2— R 5 o
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[0275]
HaC ; SN Nq
z
"}*NH
[0276] f V5 S 20 AH R 7 X H 2- ‘/;Et —1-(3, 5= 3L - niEmE —2- 3% ) - Z Wi Fnms
Mg —2- Fk - WK G k 4- (3, 5— . FRZEAEmE —2— 38 ) -N-(mMEng —2- 8 ) MEme -2- fiz, 193 2

% j(@.flliﬂﬁﬁflf%o 'H NMR (300MHz, DMSO~d,) : 6 11. 70 (s, 1H, NH), 8. 64 (d, J = 4. 8Hz, 2H,
CH,), 8. 24 (s, 1H, CH,), 7. 46 (s, 1H, CH,), 7. 41 (s, 1H, CH,.), 7. 02 (t, J = 4. 8Hz, 11, CH_), 2.
52 (s, 3H, ArCH,), 2. 27 (s, 3H, ArCH,) . MS:MH" = 284,

[0277]  SEJEfs] 32 :6— (2— (WemE —2- Fhad gk ) WEME: —4- 55 ) mbigE —2- BE 3R ER 5 R
[0278]

OH
i N NF\
# ‘*}/NH
= 2HCH

[0279]  F%FE 55 St fe) 20 AHIR )77 el 2- 3R —1- (6 5255 — HENE —2- 55 ) - Sl — R 2h A
WEE —2- Jk — MR A 6 (2— (WEmE —2— JR L ) WEmE —4- %) nibng —2- i R R, 193
SEIREFE AR =), 'H NMR (300MHz, DMSO-d,) : 8 11. 93 (s, 1H, NH), 8. 64 (d, ] = 4. 5Hz, 2H, C
H,),7.92(s, 1H, CH,), 7. 53(t, ] = 8. 1Hz, 1H, CH,.), 7. 05 (t, ] = 4. 8Hz, 1H, CH,,), 6.89(d, J
= 6. 9Hz, 1H, CH,,), 6. 33(d, J = 9. 3Hz, 1H, CH,,) » MS:MH" = 272,

[0280]  SEJifs] 33 :N-(WERE —2- JE ) —4— (nEEmpk —2— 2k ) MM —2- Jig — ER IR ER 5 k.
[0281]

A0

-

yNH

+ 2HCI
[0282] %’“ 55 520 ) 20 AR TR R 7 A 2- R -1 MR BR -2- Jk - 2l R R R R
WE —2— Jk — B IR 5 B N= (W IE —2— ) —4- (Wb —2— % ) WE M —2- i — R IR &, 13 3 &

K [ fZIS [ 7= #. "H NMR (300MHz, DMSO-d,) : 6 8.84(d, J = 9. 0Hz, 1H, CH,,), 8. 70 (d, J
= 5. 1Hz, 1H, CH,,), 8. 56 (s, 1H, CH,,), 8. 38(dd, ] = 8.7, 3. 3Hz, 1H, CH,,), 8. 16(d, ] =
7.8Hz, 1H, CH,,), 7. 96 (t, ] = 7.5Hz, 1H,CH,,),7.75(t, ] = 7.8Hz, 1H,CH,), 7. 10(t, ] =
4. 8Hz, 1H, CH,,) » MS:MH" = 306.

[0283]  SLJff] 34 :N-(5— FUMERE —2— 55 ) —4— (mbReE —2- & ) WEME —2— ¥4 il

[0284]

N
N Ct
N/
N \
fS»\NQ

[0285] 4% M Ly S Jiti 451) 20 AH [F) B9 77 2 i 2- R —1- Ak iE -2- &5 - SR (B & - W
WE —2— F& ) — B IR & il N- (65— S IE —2— 2% ) —4— (HiEiE —2- 4% ) [BJ'E%—Z—HTL%@EE@
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AR =4 'H NMR (300MHz, DMSO—d,) : 6 12. 11 (s, 1H,NH), 8. 74 (s, 2H, CH,,), 8. 58 (d, ] =
5. 1Mz, 1H,CH,), 7.97(d, J = 8. 11z, 1H, CH,,), 7. 87 (m, 1H, CH_), 7. 76 (s, 1H, CH,), 7. 31 (m, 1
H, CH,) » MS:MH = 290.

[0286]  SiZjififs] 35 :N—(5— YRMENE —2- J& ) ~4- (mbmg —2— F% ) MEmE —2— 4 Rl

[0287]

TN
\ 4 ) Ngﬁ?SBr
fsjh‘ﬁzk*m

[o288] 4% M L5 S it 451 20 AH [F] ¢ 75 X 2— ¥R —1- Mk iE —2— 5E - 2 Wd A1 (5- IR -
WE —2- 5 ) — BlRA Rl N- (5— IRMENE —2- 58 ) —4- (IERE —2- 56 ) memk -2- iz, 19 31 & F (. [#
AHIF=4). "H NMR (300MHz, DMSO—d,) : 8 12. 10 (s, 1H, NH), 8. 79 (s, 2H, CH,,), 8. 58-8. 57 (m, 1
H,CH,),7.96(d, J = 7.8Hz, 1H, CH_), 7. 86 (dt, J = 8. 1, 1. 8Hz, 1H, CH_), 7. 77 (s, 1H, CH_),
7.33-7.28(m, 1H, CH,) . MS:MH = 334,

[0280]  SKiifs] 36 :N-(4— FIIEMENE —2- Fk ) —4- (Hbng —2- 2% ) WEME —2— KI5 A

[0290]
i'\N ﬁfﬁ%}“CHs
AN N
| >NH
g

[0201]  #2 R 55 St ) 20 AH[F i 7 X i 2- IR —1- ntkmg —2- 3% - Z WA (4- F9 5k — mg
WE —2— 25 ) — i IR A pl N-(4- A 2w mE —2- 3 ) —4- (b mE -2- 2L ) mE e -2- %, 15
B2 K @O AW . 'H NMR(300MHz, DMSO-d,) : 8 11. 74 (s, 1H,NH), 8. 57(d, ] =
4. 2Hz, 1H, CH,.), 8. 48(d, ] = 4.8Hz, 1H,CH,),7.96(d, ] = 7.8Hz, 1H,CH,), 7. 86(dt, J
= 7.5, 1.8Hz, 1H,CH,,), 7. 71 (s, LH, CH,,), 7. 31-7. 27 (m, 1H, CH,,), 6.92(d, ] =
4. 8Hz, 1H, CH.,), 2. 44 (s, 3H, ArCH,) » MS:MH = 270,

[0202] S 37 :A-(MbnE —2— 55 ) -N-(4-( =525 ) memg —2- 2L ) WEme —2- 24

o
[0293]
SN ﬁgﬂ§7*GF3
AN PN
L
o

[0204] % 5 St 20 AHIRI 7 2 2- R —1- bR —2- 2% — ZWi AT (4- =90 P2k — m
WE —2- 0% ) - B IR & A 4- (L RE —2- 2% ) -N=-(4-( =39 P2k ) weng —2- 5% ) mEme —2- i,
5 3 2 K [ AR P Y. 'HONMR (300MHz, DMSO—d,) = 8 12. 42 (s, 1H, NH), 8.98(d, ] =
4. 5Hz, 11, CH,,), 8. 58 (d, J = 3. 6Hz, 11, CH,.), 7. 97(d, J = 8. 1Hz, 1H, CH,,), 7. 89-7. 83 (m, 2
H, CH,),7.48(d, J = 4. 5Hz, 11, CH,,), 7. 31 (t, J = 5. THz, 1H, CH,.) » MS:MH" = 324,

[0205]  SEiife] 38 :6— FIZE -N-(4- (Hibng -2- 55 ) MEmk -2- 55 ) Z59F [d] Weme —2- i) &
o

[0296]
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B

oo
CKKNM;S
S
[0207] & b5 St 20 AHIRIR 7 2N 2- IR —1- BERE —2- 2% — SN (6- ARk — e
e —2— F ) - BRMR A R 6- A 3L -N-(4- (HiEmg —2- >%%ﬂ£ —2- 55 ) 2RI [d] WEME -2- i,
15 3] 2 Wk kA R . 'H ONMR (300MHz, CDCL.) : 6 8. 62 (s, 1H, CH,,), 8. 13(d, ] =
6. 6Hz, 1H, CH,,), 7. 82 (t, J = 7. 5Hz, 1H, CH,,), 7. 64-7. 59 (m, 1H, CH,,), 7. 52-7. 48 (m, 2H, CH,,
), 7.23-7. 18 (m, 2H, CH,.), 2. 44 (s, 3H, ArCH,) . MS:MH = 325.
[0208]  SEJifs] 39 :5— FAZL —4- (bR —2- J& ) -N—- (Wemg —2- & ) WEMe: —2— 16 .
[0299]
i‘*N Qi;:?
\>—-NH
HC

[0300] 4% i L5 St 51 20 AR R 77 3y 2- IR —1- MEWE —2— 3 — T —1— A e —2- 2 - i
IR A 5— A3k —4- (e —2- 2% ) -N= (Wi —2- %) ﬂ%ﬂ% —2- Jiiz, 159 3 2 IR (0 [ A 1 7=
Mo "H NMR(300MHz, DMSO-d,) : 6 11.63 (s, 1H, NH), 8. 61 (d, ] = 4. 5Hz, 3H, CH,,), 7. 97(d, J
= 8.4MHz, 1H,CH,,),7.84(t, ] = 7.5Hz, 11, CH,.), 7. 28-7. 24 (m, 1H, CH,,), 7. 01 (t, J =
4. 8Hz, 1H, CH,,), 2. 72 (s, 3H, ArCH,) o MS:MH = 270,

[0301]  SEJifs) 40 :5— ZFk —4— (Mg —2— 3% ) -N-(WEIE —2- J% ) WEM —2- JE )5 k.

[0302]
P ,{’ﬁ
‘}—NH

[0303] 42 il b5 St 4] 20 AH RIS 77 22— 3R —1- MbRE —2- F5 = T —1- B FImsngE —2- 2 - i
KGR 5 L3k —4- (g -2- 3k ) -N-(mgng —2- 58 ) %@ —2- iz, 19 3 52 K 6 ] 4R 1 7
Y. "H NMR (300MHz, DMSO-d,) : 8 11. 61 (s, 1H, NH), 8. 62-8. 59 (m, 3H, CH,,), 7. 97(d, ] =
7.8Hz, 1H, CH,), 7.84(dt, ] = 7.8, 1.8Hz, 1H,CH,), 7. 28-7. 24 (m, 1H, CH,)), 7. 01 (t, ] =
4. 8Hz, 1H, CH,,) , 2. 49-2. 48 (m.2H. ArCH, 55 i) DMSO I§ & & ), 1. 26 (t, J = 7. 5Hz, 3H, CH,) .
MS:MH" = 284,

[0304]  SEjife] 41 :5- AL —4- (HERE —2— J& ) -N- (BERE —2- 55 ) WEMe —2- JZI 5 o
[0305]

[0306] T* {5 SH9) 20 AHTEI IR 77 X 2- 3R -3— AR —1- mibng —2— &5 - T —1- fi Fums
WE —2— F& - IR G K 56— S 2L —4— (HibiE —2- 2 ) -N- (N —2- %) %%—2—%,%@3
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RS E AR, ' NMR (300MHz, CDCL,) : 6 9. 95 (s, 1H, NH), 8. 67-8. 66 (m, 3H, CH,,), 7. 8
8(d,J = 7.8Hz, 11, CH,), 7. 73(t, J = 8. 1Hz, 1H, CH_), 7. 17 (m, 1H, CH,.), 6. 89 (t, J = 5. IH
z, 11, CH.,), 4. 35-4. 30 (m, 11, CH), 1. 40 (d, J = 6. 6Hz, 6H, C(CH,),) » MS:MH = 298.

[0307]  SEjffs] 42 :5- I —4- (HbRE —2— 5 ) -N—- (WERE —2- JL ) WEME —2- JIZ IR o

[0308]
‘ =N Nm
P N
‘}/NH

[0309] fﬁﬁ b5 sz 9 20 AH [R5 28 B 2- 1R -1tk mE -2- O - BR -1- W RN mE
W —2- 3 — TR G B 5 I 2E —4- (ki —2- 28 ) -N- (g —2- 2% ) WEMe -2 fi, 19 3 2 /K
/émzlsaq#%o "H NMR (300MHz, CDC1,) : 6 10. 07 (s, 1H, NH), 8. 66 (m, 3H, CH,,), 7. 88(d, ] =
7.5Hz, 1H, CH,), 7. 73(t, J = 7. 2Hz, 1H, CH,), 7. 16 (m, 1H, CH_), 6. 89 (m, 1H, CH,), 3. 29 (t, J
= 7. 5Hz, 2H, ArCH,), 0. 89 (m, 3H, CH,) » MS:MH = 326,

[0310]  SEjifs) 43 :5- MK —4- (MbiE —2— 55 ) -N-(WEIg —2— 55 ) WEMe —2- ik — 3h g dh
(116 o

[0311]

~ 0

=N
?rwNH

OZHCI

[0312] i M5 S ) 20 AH R A 7 oK 2- IR -2- PR AR - kg 2- AR - SOl
#h R o g —2- gk - B IR A 5- FR 2R -4- (ke —2- J@E)—N—(%‘%—Z—%) 3

M —2— fig — Eh R L, 15 3 B R A A A . 'HONMR (300MHz, DMSO-d,) : 6 8.74(d, ] =

4. 5Hz, 11, CH,,), 8.65(d, J] = 4.8Hz, 11, CH,),8.24(t,] = 8. 1Hz, 1H,CH,),8.04(d, ] =

8. 7THz, 11, CH,,), 7. 63 (t, J = 6. 3Hz, 11, CH,,), 7. 05 (t, J = 4. 8Hz, 11, CH,,), 3. 58 (m, 1H, CH)

,2.02-1. 29 (m, 10H, 5XCH,) » MS:MH" = 338,

[0313]  SEjfifd] 44 :5- FJE —4- (HERE —2— 55 ) -N- (WERE —2- JL ) WEME —2- JIZ IR o

[0314]
; N N 7
-
ﬁrfNH

[0315] 4% {5 S it 9] 20 AH [R5 X 2- 3R —1-mib BE —2- R - - — ke -1 i A
WE g —-2- JE - B K A 5 T 2L —4- (b me -2- 2R ) -N-CmE e -2 ) WE M -2 i,
93 28K @ A K . 'H NMR(300MHz, CDCL,) : § 9. 70 (s, 1H, NH), 8.64(d, ] =
5. 1Hz, 3H, CH,,), 7. 88(d, ] = 8. 1Hz, 1H, CH,), 7. 72(dt, ] = 7.8, 1. 8Hz, 1H, CH,), 7. 19-7. 1
4(m, 1H, CH,,), 6.89(t, J = 5. 1Hz, 1H, CH,,), 3. 29 (t, J = 8. 1Hz, 2H, ArCH,), 1. 77-1. 69 (m, 2H
, CH,), 1. 40-1. 25 (m, 12H, 6 X CH,), 0. 87 (t, ] = 6. 9Hz, 3H, CH,) » MS:MH" = 382,

[0316]  SEjifs] 45 :N- NI —4- (NEIE —2- 2% ) -N- (WEmg —2- 55 ) WEME —2— JZ 5 il
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“Q Pt Naw

w DM, TR
s

[0318] ] 4— (ML BE —2- J& ) -N-( W g —2- J& ) BEWE -2- i (51mg, 0. 2mmol) 7E — A J&
FRERE % (4mL) A ) 36 B 3 O I &AL AN (60 %, 12mg, 0. 3mmol) , 2 43 %1 5 s n 2— i T4
ft (201 L, 0. 2mmol) o AREEHIHE 24 /. FBEFIGE AL (10mL) YK RN, FHH L8 LB
(15mL X 3) ZEHL o -5 FF BIA LU 20K R BRAN 158 Ik 4, il i AL il (LR L1 -
Tt =30 :70) 4ifk, L33 54mg 2 [t BRI A9 N- 2 N2 —4- (nibRg —2- 38 ) -N- (W%
WE —2— JL ) WEME —2- iz, 'H NMR (300MHz, CDC1,) : 8 8. 59 (s, 3H, CH,,), 8. 15(d, J = 7. 2Hz, 1H
,CH,.),7.77(s, 2H,CH,), 7. 19 (s, 1H, CH,.), 6. 85 (s, 1H, CH,_), 5. 85 (m, 1H, NCH), 1. 69(d, ] =
6. OHz, 6H, C(CH,),) . MS:MH" = 298,

[0319]  SEjifs] 46 :N- FAZE —4- (nibRg —2- J& ) -N—- (Weng —2- 2 ) WEMe —2— X6 .
[0320]

[0317]

Y
N PN
\ ?—-N‘

CHy
[0321] 4z {55 Sk tats) 45 AHIR 7 XX 4- ColbRE —2— 55 ) -N- (ERE —2— 55 ) MEMe —2- JiZ
IR PP e B N= AR —4- (kg —2— 2 ) -N= (WEIE —2- 55 ) WEMe —2- i, DL 50 % 1 2643 3|
B EEFEAR Y. 'H NMR (300MHz, CDC1,) : & 8. 64-8. 60 (m, 3H, CH,,), 8. 18-8. 15 (m, 1H, CH
), 7.77(dt, ] = 7.8, 1.8Hz, 1H, CH,,), 7. 72(s, 1H, CH,,), 7. 22-7. 17 (m, 1H, CH,,), 6. 90 (t, J

= 4. 8Hz, 1H, CH,,), 4. 07 (s, 3H, NCH,) . MS:MH" = 270,

[0322]  SEif] 47 N-TFFE —4- (kg —2- 5L ) -N-(mEmg —2- 55 ) MEM —2- JE R 5 k.
[0323]

=
N
|

N Nm
| N

o N

| S\}-N\,@
[0324]  f2 M5 st te) 45 AH IR A 77 AU 4- (bl —2- 28 ) -N=- (Mg —2- gk ) mEmg -2 fi
FRFRA) A B N- 3 —4- (tbmg —2- 55 ) -N-(meng —2- 36 ) mEme —2- i, 338 (I
[ A7) . 'H NMR (300MHz, CDCL.) : 8 8. 62-8. 60 (m, 3H, CH,,), 8. 08 (d, J = 7. 8Hz, 1H, CH,,
), 7.75-7.70 (m, 2H, CH,,), 7. 51 (d, ] = 7. 2Hz, 2H, CH,,), 7. 29-7. 15 (m.4H.CH,, 5 CHC1, [{jU
#5),6.88(t, ] = 4.8Hz, 1H, CH,), 5. 98 (s, 2H, NCH,Ar) , MS:MH" = 346,
[0325]  SEJffF] 48 :2— ((4—(Mbmg —2- 2% ) WEmp —2- L) (Weng -2- 3 ) =& ) 4ENE
o

[0326]
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N NN

l/ N N
| >N
¢

OH

[0327] MR SChtt) 45 AR R 77 U 4- Cutbie —2- 28 ) -N- (g —2- 2 ) mEmg -2 fig
12— YR LA A 2- (A= (nipmg —2- % ) mEmg —2— 3% ) (Mg —2- 3% ) 2008 ) OB, 19312
EE AR . "H NMR (300MHz, CDC1,) : 8 8. 63-8. 60 (m, 3H, CH,,), 8. 02(d, ] = 7. 8Hz, 1H, C
H,),7.79-7.73(m, 2H, CH,), 7. 23-7. 18 (m, 1H, CH,,), 6. 93 (t, J = 4. 8Hz, 1H, CH,,), 4. 94 (t, J
= 5. 1Hz, 21, NCH,) , 4. 71 (t, J = 4. 5Hz, 1H, OH), 4. 20—4. 15 (m, 2H, ‘C H,) » MS:MH" = 300,
[0328]  SEJfEf 49 :5— ¥R —4— (MERE —2— F& ) -N-(WERE —2—- J& ) WEME —2— LKA o

[0329]
I L0
b 81, HOAC N =N
B, 9™

3

[0330] ] 4— (b mE —2— 55 ) -N-( BB g —2- 2k ) WE WM -2- i (102mg, 0. 4mmol) 7E & MR
(2mL) H BT AE SR T INR . GREEREFE 2 /DB, AR JE AN SR 18 (20mL) o JE I
ok PR Y, JENG LA SR LMD EE 45, 19 31 130mg B A [ A K 5- IR —4- (it
WE —2— JE ) -N—( Mg ng —2— 55 ) MEME —2- ik, 'H NMR(300MHz, DMSO—d,) : 6 8. 73-8. 67 (m, 3H
,CH,),8.10(d, J] = 3.3Hz, 2H, CH,), 7. 57-7. 53 (m, 1H, CH,), 7. 11 (t, J] = 5. 1Hz, 1H, CH_) .
MS:MH™ = 334,

[0331]  SEjff] 50 « (4- (MibRE —2— 55 ) —2— (WEmg —2- JL 53 )
[0332]

i

W —5- 55 ) BRI A R
WY

FHE , 10C. %% }"*"
[0333] O 4- (ki —2- 55 ) -N- (mEng —2- 55 ) WEME —2- 1% (51mg, 0. 2mmol) 7 VU &L PRIR
(4mL) H IR BT TR AE 35 B PR RS KSR (36. 5%, 2mL) AbFH, 4R J5 F = 2% (0. 6mL) Ak
H, OB HINFAE 130°C, BREk 12 /N, ARG AHIIRIRYE . BRI K (20mL) VK iR
Tk ug, SRAF ), KN O SRR IR S AR JG L7 T8 . 3715 55mg 2 A A [ A 1K
Atk G4 (4- (kg —2- 55 ) —2- (memg —2- FES(E ) MEmE: —5- 2% ) FIfE, 'H NMR (300MHz, D
MSO—dg) : 6 11.63 (s, 1H, NH), 8. 63-8. 59 (m, 3H, CH,,), 8. 00 (d, J = 7. 8Hz, 1H, CH_,), 7. 87 (t, J
= 7.2Hz, 1H, CH, ), 7. 30-7. 26 (m, 1H, CH_), 7. 02(t, J = 4.8Hz, 1H,CH,),5.81(t,] =
5. THz, 1H, OH), 5. 03 (d, J = 5. THz, 2H, OCH,Ar) . MS:MH" = 286.

[0334]  SIZjifs] 51« (4- (MERE —2— 2% ) —2- (WeIE —2- JLEURE ) WEME —5- 58 ) AR LIRMER
A o

[0335]

8y weo(KER)

%
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CON 103957908 A W BB B 35,/50 BT

[0336] % (4- (MLWE —2— 55 ) —2- (WENE —2- FLa AL ) WEME —5- 55 ) FRE (29mg, 0. lmmol)
7E 1, 2- Z5 &% (DCE, bml) [ FHERE (81 1 L, Immol) ARZE, B Ji5 75 21 T A4S IS
BEHF (38 1 L, 0. 4mmol) o ARG K SLINFAR R 5 /o ¥H1 S, K SOV K (50mL) 342K, i
BEAE A AR B BR N pH 11T 22 10, FFH — & ot (30mLX4) ZKEL. BEIHMAVES
TR BN T8, AR G IR A . BT IR R BIFAE LR LBsH, il 38 33— P H LR L BRIV o
28mg 2 AR (4- (b —2- 25 ) -2 (WEng —2- ZEa 0 ) Em —5- 5L ) FE LIRES.
MS:MH+ = 281

[0337]  SEjfs] 52 : (4- (MbmE —2- 36 ) —2— (Wi —2- SR ) MEmk —5- 3% ) AR T R Hs )
A e

DOE , Bl A, 5%

Loy R
. =N A0 )

[0338]
i SN Nm
AN PN
| )NH
O ]
\/\‘g

[0339] 4% M 5 S JfE 49 AH IR (%) 5 X i (- (b me —2- 55 ) 2 (B g -2- 3
o) mE M -5 KL ) FEE R T MR BF & ok (A-(uth g —2- ) -2-(mEng 2- RL A L) mE
M -5 55 ) FIIL T IRMR, LA 57 % T R4 B R K A E B AR . ' NMR (300MHz, CDC1,)
: 69.84(s, 11, NH), 8. 68-8. 64 (m, 3H, CH,,), 7.98(d, ] = 7.8Hz, 1H,CH,,), 7. 75(dt, ] =
7.8,2. 1Hz, 11, CH,), 7.20(dt, ] = 6.3, 1. 2Hz, 1H, CH,), 6.93(t, ] = 4.8Hz, 11, CH,,),
5. 85 (s, 2H, ArCH,0), 2. 38 (t, ] = 7. 5z, 2H, CH,C0), 1. 74-1. 67 (m, 2H, CH,), 0. 97 (¢, ] =
7.5, 3H, CH,) » MS:MNa™ = 378,

[0340]  SLJfF] 53 :4- (HHERE —2- J5 ) —2- (WERE —2- a2 ) WEME —5- HIPR SHEA e
[0341]

=
ﬂﬁm )
o o o o ey "
iy, GRSy
‘ 5~70°C ety BI0H, &
- HEr 1

[0342] i) 3— 484X —3- (AILWE —2- %5 ) NR LM (1. 16g,6mmol) fE CHCI, (20mL) 1 FJHEHF:
WIRAE 0°C R INIR (3391 L, 6. 6mmol) o B 55, K S SR A4 4E 40°C R Lhr, AR5 1E
TOCNFHBERE— /NI o 2V, 43 2R 2— ¥R 3-SR -3 (lbnE —2- %) IR SIEEEUR
B2 o

[0343]  CREAH 2- ¥R —3- A -3- (HILRE —2- 3% ) IR OMREURIRER < 1- (WEIE —2- 2% ) BiliR
(617mg, 4mmo1) F1=Z.% (1. 94mL, 14mmo1) 7E L (20mL) H K S VR A PER T B a1
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CON 103957908 A W BB B 36,/50 BT

LB o IR RGBSR AR 7K (200mL) K FERERE 30 23 Bho SR 5 B Hoid g 51K
AR [EAATE S8 L / Ot (1:1,20mL) 24 BRI T )5, 193] 910mg ZARLL
CLE A 4= (kg —2- 55 ) —2- (g —2- UL ) e —5- AR £ o "HNMR (300MHz, DMSO-d,
): 612.34(s, 1H,NH), 8. 73(d, J = 4. 5Hz, 2H, CH,,), 8. 60 (d, ] = 3. 9Hz, 1H, CH,,), 7. 86 (dt, J
= 7.8, 1.8Hz, 1H,CH,,), 7.65(d, ] = 7.5Hz, 11, CH,), 7. 43-7. 38 (m, 1H, CH,,), 7. 14 (t, ] =
5. 1Hz, 1H, CH,), 4. 12(q, J = 7. 2Hz, 2H, OCH,), 1. 12(t, J = 7. 2Hz, 3H, CH,) - MS:MH" = 328,
[0344]  SLJif5) 54 4- (4- FIEMERE —2- JE ) —2—- (WERE —2- JEa 0L ) MEM: -5- TR LRI
A e

[0345]

[0346]  F% M 5 s il 5] 53 AH [F) 1) 7 2N M\ WE mE -2- L - B IR R0 3-(4- FFOE - ik
ME —2- 3L )-3- A A - N R & I & B 4-(4- B 2Rk me —2- 28 ) —2-(ms g —2- B &
5L ) WEWE -5- FER £ B, 19 B 2K @ B AR S Y. HONMR (300MHz, CDC1,) : 8 .8.72(d, J
= 5. 1Hz, 2H, CH,,),8.59(d, ] = 4. 8Hz, 1H,CH,,),7.62(s, 1H, CH,,), 7. 15 (d,
J = 4.2Hz, 1H,CH,.),6.98(t, ] = 4.8Hz, 1H, CH,), 4.28(q, ] = 7.2Hz, 2H, 0C
H,), 2. 43 (s, 3H, ArCH,), 1. 29 (t, J = 7. 2Hz, 3H, CH,) » MS:MH™ = 342,

[0347]  SEJifd) 55 :4-(6— FZEMERE —2- 55 ) —2— (WEIE —2- (L ) WEM: —5- FIR LR
B o

[0348]

[0340] 4% ME &5 S 4] 53 AH [A) /9 75 20 | me 0E —2— 2k - B R A 3-(6- AR ik
WE —2- L) -3- A AR - TN R & BE & ik 4-(6- F1 ZE ik mg —2- 2k ) -2- (W% g -2- 5& 2
HE) WE M —5- IR £, 13 B 2 BE AL [ A ). 'H ONMR(300MHz, CDCI,) = 8 9. 95
(s, 1H,NH), 8.71(d, J = 4. 2Hz, 2H, CH,,), 7. 66 (t, ] = 7.5Hz, 1H, CH,),7.56(d, ] =
7.8Hz, 1H, CH,), 7.20(d, J = 7.5Hz, 1H, CH,), 6. 98 (m, 1H, CH,), 4. 26 (q, ] = 7. 2Hz, 2H, OC
H,), 2. 66 (s, 3H, ArCH,), 1. 28 (t, J = 7. 2Hz, 3H, CH,) . MS:MH" = 342,

[0350]  SEjiifs] 56 12— ((4— FAFEmEmE —2- 55 ) 2058 ) —4— (kR —2— 2% ) WM —5- IR £
-5 1k

[0351]



CON 103957908 A W BB B 37/50 B1

[0352] 4% 5 SEjtify] 53 AHF B 77 X i (4 FRJE — mimg —2—- 55 ) — B R 3- 44K -3 it
WE —2- - TN IR & B & A 2-((4- A R mi g —2- 08 ) &0 28 ) —4- (b we —2- 55 ) i
e -5 F R £ B, 79 3 2 AR L0 [ R 10 77 0. 'H O NMR (300MHz, CDC1,) : 6 9. 43 (s, 1H, NH
),8.74(d, ] = 4.5Hz, 1H,CH,,),8.51(d, J = 5. 4Hz, 1H, CH,,), 7. 82-7. 73 (m, 2H, CH,,)
7.32(t,] = 5. 7Hz, 11, CH,,), 6.84(d, ] = 5.4Hz, 11, CH,,), 4. 27(q, ] = 7. 2Hz, 2H, 0C
Hy), 2. 56 (s, 3H, ArCH,), 1. 28 (t, ] = 7. 5Hz, 3H, CH,) » MS:MH = 342,

[0353]  Sijfifs] 57 :4— (MERE —2- 56 ) —2— (WEig —2- FRE(HE ) WEME —5- SRR A

[0354]

[0355] ] 4— (MiEbWE —2- 26 ) —2— (Mg —2- FEa 0k ) WEM: —5- IR 415 (435mg, 1. 33mmol)
£E VY S MR /CH,0H/H,0(5:5: 1, 16. 5mL) = (¥ A Il — K & AL 2E (391mg, 9. 31mmol) .
R NAR GV 6 /AN A HEE, ZEREH, R K (20mL) LA #ER R Y. 4 pH H
6M HC1 KT 2 6, HAGIR GMAE 4°C M IRER 16 /NI o RUTHE I UE, Kk FL
Tk, 315 385mg R IRAFEE AL 4- (nfbhe —2- 58 ) —2- (mng -2 JE2 08 ) MEME —5- RTR
MS:MNa' = 322,

[0356]  SEZjiffs] 58 :4— (MLmE —2- 5 ) —2— (WERE —2- FL2 L ) WEME —5— FIR FF IS 1) 4 ko

[0357]

[0358] 4 4-(mERE —2- J& ) —2- (WERE —2- JL2 0L ) WEM: —5- 2R (60mg, 0. 2mmol) 7E
fig (10mL) [ ETF AR (~ 98%,2 W ) A3, K RMNIBEWIE 4 K. #E)GE,
ZARIEFIFFA MK (20mL) o K pH 3@ ik VO FIBRK FRZV N 22 8, JF H S 4t (20mL X 4) %
BUR G . #EIHFRANZEEICKIERM T, ARG 250K, 133 26mg & O RH) 4- itk
WE —2— K ) —2- (WE g —2— JL a2k ) WE M -5 F R A S, 'H NMR (300MHz, DMSO—d,) : 6 12
.37 (s, IH,NH), 8.72(d, ] = 4. 2Hz, 2H, CH,,), 8.60(d, ] = 3.3Hz, 1H,CH,),7.86(t,] =
7.5Hz, 1H,CH,),7.66(d, ] = 7.5Hz, 1H,CH,),7.41(t,] = 5.7Hz, IH,CH,), 7. 14(t, ] =
4. 8Hz, 1H, CH,,), 3. 67 (s, 3H, OCH,) » MS:MH" = 314,

[0359]  SEjiifA) 59 :2- (AL - T A (WENE —2- J& ) 25 ) —4- (kg -2- 2k ) mems —5- PR
AT BRI o

[0360]

51



CON 103957908 A W BB B 38,/50 BT

S

¥R, BiA

o i O
[0361] ¥ 4- (b mg —2— 2 ) —2— (W g —2- JE 2 2 ) MEME —5- 2 R (30mg, 0. lmmo1) Al
L, 1= = = - THEE-NN- ZFEFRE (1200 L,0. 5mmol) 7EF 2 (2mL) T KIVE S YN
A AL 24 /NI G, R K (20mL) ¥ K, S ke (10mL X 3) ZEHL. #%
GIFA VLR SRR AN T8 K48, AR5 8l 2% TLC( L8 8  Cobe = 30 :70) 4lifk,
133 12mg 2 1 A AR 2-CR0 - T 38 (Beng —2- 08 ) &) —4-(nbme —2- 2% ) m
M —5- AR AL T B5. 'H NMR (300MHz, DMSO-d,) : 8 8. 61(d, ] = 4. 8Hz, 3H, CH,.), 7. 87 (dt, J
= 7.8,1.5Hz, 1H,CH,,), 7.67(d, ] = 7. 8Hz, 1H, CH,), 7. 43-7. 38 (m, 1H, CH,.), 7. 09 (t, ] =
4. 8Hz, 1H, CH,,), 1. 55 (s, 9H, C(CH,) ;) , 1. 31 (s, 9H, C(CH,) ;) » MS:MH" = 412,
[0362]  SEjifs] 60 :4— (MERE —2- 55 ) —2— (WENE —2- Fha gk ) WEME: —5— FIEIR K& .
[0363]

F\) 1) 78 CHOH P 8
N “)gﬁ Nely, 80°C , T4 &
HNeE BB P Yas, A

o)

[0364]  TEZBPEH, 4G 4- (MERE —2- 55 ) —2— (Weig —2- e 5L ) WEME: —5— IR 8 (16mg,
0.05mg) 7E T NH, [¥) BV (5mL) A ¥ BIZBINAANE 80°C, FFLE 7 Ko ZZ R, Ik
ARV L8 LBEVES AT . W LR TFAE R, H AMAE I8¢ (0. 4mL) ) HCL
ACFEIE AR A P . B A R R ), I LR SBEVERAL =4, 313 1 Tmg 2 v 75 (0 [
PRI 4= (kg —2- 2% ) —2- (g —2- FEEUHE ) WEME —5— A% . "HNMR (300MHz, CDL0D) : 8
8.93-8. 89 (m, 2H, CH,.), 8. 71-8. 63 (m, 3H, CH,.), 8. 04 (t, ] = 6. 6Hz, 1H, CH,), 7. 14(t, ] =
5. 1Hz, 1H, CH,,) » MS:MH" = 299,

[0365]  SiZjfifs) 61 N- L —4- (nibie —2- 58 ) —2- (wemg —2- JLa L ) WEme —5- FEEIXI

G o
[0366]
i
o k %
1808, NSty OWE,TETC H Q Em- Miﬂgw
4’ ;2 %, 2 ‘,’«
Biesirs — 8 7 E}"ﬂi % I
¥
3

[0367] R 4- (HEWE —2- 5 ) —2- (WHIE —2- JLZ A ) WEME —5- FR1% (60mg, 0. 2mmol) \ A% EL

B2 Eh (2Tmg, 0. 4mmo1) VARIF =M —1- 5 - 0% - = - ( AL ) - WG /S iR #h (BOP,

221mg, 0. 5mmo1) \ = ZJi% (83w L, 0. 6mmol) ££ — FIAE FIELNZ (2mL) 1) B MR 5 A8 o ot

Erhnaa 75°C, FE4E 24 /Pt ARJEHILHIZK (20mL) VK L UE I RIK PG . R AR

THEE (2mL) o, I AMAE ZBEEE TP HCL (0. 6mL) ALPE. K 3on#v e [mli, SR F & Rk Rk
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CON 103957908 A W BB B 39,/50 BT

W KPS AR ] CR CREPE:, FE RTS8, 3R 15 64mg 2 VR T 7R 1 N- B2 —4- (it
W —2- 3 ) —2- (WERE —2- (S ) WEM: -5- FWEIZ R EE . 'H NMR (300MHz, DMSO-d,) : 6 8
.85(m, 1M, CH,,), 8. 72(d, ] = 4. 8z, 2H, CH,.), 8. 93-8. 29 (m, 2H, CH,,), 7. 72 (m, 1H, CH,), 7. 1
3(m, 1H, CH,,), 2. 85 (s, 3H, NCH,) » MS:MH" = 313,

[0368]  SLJfd) 62 :N- K3k —4- (HERE —2- 2% ) —2— (Wemg —2- Lo 0L ) wEme —5- FR i)
o

[0369]

T 11800, NEY, OMF, T8

%s}m ey ﬁ’f% R e
3 Mo, Bk

[0370]  Kf 4-(HbmE —2- 25 ) —2- (WERE —2- JE 2 5k ) WEME —5- R K (60mg, 0. 2mmol) \ ¥
& (43mg, 0. 4mmol) A FF =Mk —1- & — 400k - = - ( Z AR ) - BHEA /N IR £ (BOP,
195mg, 0. 44mmo1) . = Z i (831 L, 0. 6mmol) 7F — LR EENZ (10mL) (K] & N IS i bk
4 Ko RIEH K (GomL) K ik g8 FF KPS WA BT T HEE / —&F 5 (4:6)
ARG LR . B UEOIRZE, DL 31 % PR R RS 24mg K A B EARI B . K Smg DL AT
i v T S (ImL) A7, JFH M £E R8s (0. 3mL) PP HC1 AbFH . B H IndE RN, R 5
ARERFWH TP AH LR LBV, FFR T8, A% Img 2 K B B N- R
54— (ks —2- 3 ) -2 (MEIE —2- S HE ) WEME —5- FIIEL R AR Eh . THNMR (300MHz, DMSO
~dy): 8 12. 29 (br, 1H,NH), 12. 09 (br, 1H,NH), 8. 71 (d, ] = 4. 5Hz, 2H, CH_.), 8. 40 (s, 1H, CH,,)
,8.32(d, J = 8.4Hz, 1H, CH,_), 8.09(t, J = 7.5Hz, 1H, CH,_), 7. 51 (m, L1, CH,), 7. 37-7. 28 (m
,5H, CH,,), 7. 11 (m, 1H, CH,,), 4. 52(d, J = 4. 5Hz, 2H, ArCH,N) . MS:MH" = 389,
[0371] 52 i 91 63 :MTX T 244, 24— (4—(((2,4- — & FE M mg —6- %5 ) F ) (H 3%)
) KPR )1, 21- A -1-U-Cnb g —2- 3 ) -2-(meE g —2- B Ak ) W

M —5- FE)-5,8, 11, 14, 17- TR Z% -2, 20- A& — T HLE -25- B8 — - —H LIRS, M4
57
[0372]

%
ﬁ\,n . b “;} 1580P, NS, OUF. 30 °C
«Oi V(“A}f%"‘“ S aows T2
Ll

<

[0373]  7F % £ B of, K A-(nbmE -2- JE ) -2- (W g 2- JL s 5L ) BE M -5- R

(66mg, 0. 22mmo1) \1- &2, Ft -22-(4-(((2,4- — 2 K i mg —6- 5 ) B 3L ) (3 ) &

) RH R ) -19- A8 -3,6,9,12, 15- FLAA A% —18- & A =+ = ¢ 23— TR UT Bis

(MTX (CO,Bu") = (PEG) ¢—NH,, 170mg, 0. 22mmo1) « 28 Jf = M —1-F& -4 3 - = - ( = &
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CON 103957908 A W BB B 40/50

T - B8 /N B R £ (BOP, 146mg, 0. 33mmol) « = Z % (551 L, 0. 4mmol) 7F — FF 3L A1 ik
N (2mL) H i R VIR -G I 60°C, FF4: 48 /M. A EI 2 S5, B LA /K (30mL)
BRI IEFF KB G . B AT, ARG BE T A FHRMPERREY (6 :4,30mL)
o K Hd vk, IR IR 4, SRAS AR - TR, A & ke (lomL) AL, B SR
=ML CnL) . IRAG WA EWE T HHE 24 DI H 28 %, 3K15 268mg 2 KR40 €4 [ 1k
1) 24-(4=(((2,4- —a FEming 6- ) FE)(FE) /&) FPBaE)-1,21- =
A -1-U-Cmb g —2- 28 ) —2-(me g —2—- L& 38 ) MEmk —5- 3L )-5,8, 11, 14, 17- 11 %
Z-2,20- "R A kS -25- 8 - =R O ENE. 'H NMR (300MHz, CD,0D) : 6 8. 78(d, J
= 4.5Hz, 1H, CH,,), 8. 62-8. 57 (m, 4H, CH,,), 8. 37(t, ] = 7.8Hz, 1H,CH,,),7.79(t,] =
6. 3Hz, 1H, CH,,), 7. 71(d, ] = 9.0Hz, 2H, CH,), 7. 06 (t, J = 4.8Hz, 11, CH,_),6.78(d, ] =
8. THz, 2H, CH,.), 4. 85 (s, 2H, ArCH,N) , 4. 55-4. 50 (m, 1H, CH), 3. 70-3. 42 (m, 24H), 3. 21 (s, 3H
,NCH,), 2. 38-2. 07 (m, 4H) » MS:MNa" = 1020,

[0374]  SEJfifs] 64 AW EATAEY), N-(31- 4R -35-((3asS, 48, 6aR) —2- %A/ NE —1H- B
Wy 3F [3,4-d] Bk M —4- % )-3,6,9, 12, 15, 18, 21, 24, 27— JL 4 2% -30- & 2% IF 1 T &%
5 ) 4= (CHbRE —2- 55 ) —2— (Wemg —2- JLa 0t ) mEme —5- FELIG, 5 Rk

[0375]

o

HN'JKNH ZN W Y

HUH ¥ N T W BOP, NEs, DMF, 60°C
m/\/wg \/60/\}:1\/\,4% * o ] S}—MH
o
o)
3

HNJ\NH N3
H H H WAl

g -—«/V“W/N\f\af\xawof“vexf\gf\/{}\x\gf\xamw

o Q

[0376] 7E 2% & & b, g 4-(nk wE —2- ) -2- (W8 mg —2- 5 & ) WE M -5 &
2 (30mg,0. Immol) . N-(29- 2 Z -3,6,9,12,15,18,21,24,27- JL & 2% — + A1
%= ) —5-((3as, 4S, 6aR) —2— & AU /N & —1H- BEWy Hf [3,4-d] Wk me —4- 3% ) ik (B9
% — (PEG) ,,~NH,, 68mg, 0. Immo1) 75 =M —1 -3 - 580 - = - ( IR EIE) - 85 /S U R
#h (BOP, 66mg, 0. 15mmol) \ = ZJi% (28 u L, 0. 2mmol) 7 " R ELIEZ (2mL) PR NIBEEY
I 60°C, FF4k 48 /N o YA EI R =R 5, B HZK (20mL) VK, I S 4t (20mL X 4)
o B IFMANVZ LB 8 R4, AR5 B )4 TLC (7 PEE : — &P hi=5:95
PR 2M NHy) 4i4k, 15 3 49mg 2 6 [ 4R 1) N- (31— 44X —35-((3aS, 48, 6aR) —2- AN
S - 1H-EWy 5 [3, 4-d] kM -4-%5) -3, 6,9, 12, 15, 18, 21, 24, 27- S~ -30- BHRE R+
Fedk ) —4- (nibiE —2- gk ) —2— (Wgng -2 JE4 0% ) MEME —5- FEEHZ . 'H NMR (300MHz, CD,0D) :
§8.70(m, 1H, CH,.), 8. 61 (d, J = 4. 8Hz, 2H, CH,,), 8. 43(d, J = 8. 1Hz, 1H,CH,,), 7. 96 (t, ] =
7.8Hz, 1H, CH_.), 7. 88 (s, 1H,NH), 7. 44 (t, ] = 5. THz, 1H, CH,,), 7. 00 (t, ] = 4. 8Hz, 1H, CH_,)
, 4. 48-4. 44 (m, 1H, CH), 4. 29—-4. 25 (m, 1H, CH), 3. 74-3. 49 (m, 40H) , 3. 18-3. 12 (m, 1H, CH), 2.
88(dd, J = 12.9, 5. 4Hz, 1H, CH), 2. 68(d, ] = 12. 9Hz, 1H, CH), 2. 20-2. 14 (m, 2H), 1. 71-1. 53
(m, 4H), 1. 44-1. 37 (m, 2H) . MS:MNa" = 986,
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[0377]  SKHlif) 65 :2- ¥R —3— A -3 ML —2- 3 - TIIEAURIRER 1K & K

[0378]
SN N Br.HBr
l Brs I
.
CN  CHCl A ot
o}

[0379] ¥ (4ml,0. 8mmol, 1 4 &) 7 0-5°C F iGN & 3- 4% —3- mpme —2- 3 - W
(117mg, 0. 8mmo1, | & ) #F CHCl, (5ml) HH IV . RIGH IR G INFAZE 40°C gk 1
NI, FELE TO°C R N — /N o 2Rk SOSIR A LR RS, B EME A TR —&
%,

[0380]  SLJiifh] 66 :4— MLIE —2- Hk —2- (WENE —2- S ) — EMe —5- 5K -

0
}»m

[0382]  Rf 2- ¥R -3- 48 X -3— ML e —2- Jk - N fIF &R R #h (46mg, 0. 3mmol) (1-( W
g —2- 3% ) Bk (0. 6mmol) F1 = Z % (0. 83ml,6mmol, 15 24 ) 7E LB (Gml) FAER TR
TIRELE—E, FEY L. FEHA AR SR RN AZK (1oml) K, 855 3 6 &
N A 14 R SR GE (1:3) (5ml x3) FRGWREEL. & IFMANAEZE K. @it
BRI AL S Y. MS:MH+ = 281,
[0383] il 7]
[0384] A% BHIERV KA, 2 AR i A i BH B ) 22 6 1 M 1) A S Py sl ) o 38 AN R B
HEWAAEA R AR & B — a2 R AR ) 2 e e f BC £, Pk BRI 2 2
M Je LR FH T AR w0 B 40 W A SRR R IR T BB 5 B — el 2 RO . A
R B WA 5 A R AR A% R B ) — Pl 22 i A ) 22 JE e e e BE 3, BT ik BUA
(28 T e f 36 FH 1A Ra T B 8 ST 20 B3 B AL (R 5 B — el 2 B 51«
[0385] A T A BT H B, ARV “WRIEF” R A" nl7EA K B R AR 4 S0 B A
e H TR ARTEAEARSCrP 3 e SO “ F T 224 HA R0 259 20 6 P e i) 555 B R iR Rl 7 7o
[0386] Pl N J2 s R AR R 55 3= B2 TS 2108 16 22 4 s FIE D RE I 25 W I VE T, A
AR R S E EA W I—8B4, 1in FLIEAE R 38 35 PR s 3 1452 (recipient) SEELH
RO 7 2o TR TR AT AR 3 ] 5 HL B B i FH RO A M ek SEUR), 83038 AR S FH KR
FRT A pH e g R4 s AR 1 — 8 70 LA IR 22 23 8 s 2 B . ECI N i n] A BLR
L AR B AL A B OodE iR 40 B Re S 29BN ) AR e DL R St 1 IR B R 2R
[0387]  AH IR 22— P AR SCHIAR LA —Fh el 2 Pl 25 2 b nT 452 (1) 28
A TR TR Bl B KT 25 AL S o I S BAAR IR S AT R AS SIS R AR N R BT 340, FF PTAR B
W2 W 2R R i) 2%, 1 4, B UNAE Remington’ s Pharmaceutical Sciences, # 17
iz , Alfonoso R.Gennaro Zw%H ,Mack Publishing Company, Easton, PA (1985) iR iR
SRR, AR AT NA R TITa BRI HIEN . WAt L, “ 255 EnlHs2 172
bh
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TR M NTY RGP H T 2% N, HAS 536 805 AT ASRIAH AR 4 5
I, 252 bR 2 AR 5 i h e A A A I 8 A TR IR . b
MG T I TR N RS H G

[0388] A T MG Wik n] e S WA W E RS D IREE B b . 18 H
(1) [8] A% 28 A AT A0 455 348 T AR Ay VR WA ) Y T ) B ) R R HE 2 R B R B s )
(compression aids) & 7B AR A BB ZEM B — R Z R ot ] LUR LT 20
ot LAY A sBosE R 77 XU 77 XEC IR A &4 . 18w LU H7 X an bl s &
0B R AT FH 7 SRR 77 BC I TR A B 5 ARSI I AP R 5R AT
AL FEATAT 5 B DRI 2, A8 R ) IR 3 TR 2 & i VBE RN 1 IR A BV VR s T
TERR IR A S BAAR] A 4R [ A4, BT ik iR [ A4 2 B Ak S RS0 76 R 5, alk
ASCA TN G S oA 0 B s ) M o () 38 A 4 () LR 5 0 HHS 1 BT 75 TR
AURE o B3R R R & 238 99 % KAL)

[0389]  JIREEW] & H A SCA T — Rl 2 Mk &) 5 — R el 2 Pl IR/ B RE5H
(i nZyE Enlsz ue sty Can, BoK, SR EBURETER ) VB TR R eT 4 =
Can, &5 TR AT 4R ) TR BHRS BIR S ) [RTR G

[0390] A FH Iy v 7 Rl Al aed AP 4 v R B 32 R 7 R R ) 4, A 25 ]
B2 IR RET &5 G 70T R B ) SR ) (CRLRR SR RS A )  BhaE SR BiAs e A,
ALFEAEAN PR T oA T PR R Al TR IR « 1 — B ZE 0 BR AN 5 A A R LR VRIDRS  UE R L BHIR L 4
Yr gz  PILA YRR b £T e R R IR LT YE 200 R PILET YR 345 28 SR e ot Mg 55 1R,
B AP B SR T AR BR A 2 G TR 2R VIR IR A  H 2R REE L LAY OB ) BB IR A
ARG  FUE =0 b H ER I FUAAN S R R B AT A R . SR O AR
RIS -2 T ek R o 2 I PR ) PR AR M S B AR AR AN R Ty v D U 188 2L Sl
HRERES B i fE % (cetostear]l alcohol) EEVHILEEF ALEE (cetomacrogol emulsifying
wax) 7K L ZLEE S B A AR AL RE VIR Eh L+ i B R A I RR BE AR N = G . AR
FRJ 1 R H) 00 P A5 P B v S 32 B3 A BN T 37 DA 538 B i AL S R e o T 3k 1 i i) 51 3
n] H KB 1 Ui A SC 28 FF B4 A P 2 e, A 75 82 5 T8 Y i 3G s Lk
5o

[0391] YR AARAAAT] F T il 2 v om) YRR TR LR BRI ), JE A TR ONGEIE . AL
S A V)IE P RBCRTE T 255 BT RS2 AR sk (3 4K A HLVE 1) B0 i & 1R VR
G B 22 BT B EUIR I . VAR AT Sl R IS A I 2N 0 SR) v o
HE TR FUA TR G300 R 7 DR AR B A AR T €0 ) R P T T ) A
SERNNE IRV H T IR i oM i R AR B A 1 S AL FE HAS R T K CHRedall &5
A ERTR AN (e gERZATAEY ) WA PIRAT QR A ) B (S —JoEE R
Z Ul Wl ) R HAT A, Al Can, AR e AR ) o 6 T B ISt Bk
A A AR, W AR SRR S IR e R EH T E s i e A T A S,
il R AR R . T T 206 W0 IR A 38 1R ] R s A e Bl L B 242 B mT 2 52 ik
5o

[0392] W]t it 441 40 JUL PN« G P s T 9 SRS FH kG R R SRR VR VR AR 2 A
Yo ToBRBOE ] F K e o« AT R (R LA T R ik s [ A T X

56



CN 103957908 A w BB B 43/50 T

[0393]  fLikth, Brid 254 2405 0 A S A 550 2R, 46140 4 50 I R 3 V) TR e ) L
T BRI BRI RIS D, BT iR 59 20 A W m] 4 DL A 18 AL A ) A 57 = 1 B
g3 o BB ] R KA EH), 190 4 3 AA FAR B B2 KR ) /NI (vial) 2280 T
VT AR BT o W EHE, BRI AT R B B AR B, s R] R IS AR e U
ARG . R BAIFITI T S/ L) Img/kg L EW 2 Y 500mg/ kg A&, F 1] 4% LA
AN E BN E B Z N RIE TS T IEERER UM TRy e 282
F Ly R, Brid oy AHE O S HEAY) B s CRUEESR K P IR AT T
VES ) A B M EHIERE SR .

[0394] it ] LAYG 7 BN A B AR IR S BURIE I, NAZ R A 200 & TR 3 450 H i B
PRALE W) Tt A SRR T R A R P B AR RS LA 55987 I R AH S 1) 25 ol B 1R PR 2% i e
Ao LRIV, R IALA YT LLE LI @B 2 D8 43 G e IR B HL 3 ROE
e fheh L A P I AR S o ZERE MR YE T A A FH 55 el s 20 Pl =R e AR
WMHAE « W MR A RRRE R 8 S RS, DU AR R TN BB (response
pattern) .

[0395]  7E—2E5 LT, W BB RE B E B ) R O A S, AT 2 B W AR
ToE BN IR R A RN A 250 BT NS 2R B R S B F A B 25 45 Bl
(squeeze—actuated nebulized spray dispensers) AL ES B =ALES . X T
SN ESCE WA, AT AL G4 w] B BC A AR LG4 [ AR 25 ) s T
HEW o 28R, ARG TS —Fralk 2 P e 5 i i 8080 T 2577 Bl 8211
R — R 2 RS AL &4, I HL ] i ] 28 8065 G 3 40 Y 25 ) B A ok
R o BT s 70 m] oh ) W1 235 3R /K BRI B 7K o 28490k Ut , [ AR 2 -G m] B 2 5 SR BN 32
RUE W IR AT AL e MR AR VR A 1 — P B Z Bl A BT AL A R AR 3R, FE T
ik 8 TR B 50 43 B B AU B 5 [ 66 T 3 [ 1 A6 ) V1) 2 3 3663 32K B ok [ A 415 )
DLW N R B o 284902k U, OIS G AL & — P a2 AR BT AL A1) HEZE T
T PRI SE ), FE T o) an i) B I NS B R o PR HERE A A =R (CFO) |
AR BEIE (HPA) AR 2% b RN IREE n] 57 [ H e HEREF .

[0396]  ASCHEIAFIAL A YT B s SR A . X e G252 BT gL
TKE P BBE FE BB TR ] AR IS VR A A R IS ) (U NS4 452 ) K il
o SFEUBOE AT AR H I R AR S & R LA P KR A T A o A8 A R I A
ZAFTR X LSRG T S A B R LS AE D A

(03971 3 T~y 5 1) 25 W 13X nT A 456 I B 7K B B0 TR P T T I il 2 F B v S v B
Sy ORI JC R A o A8 — L8l T S rh, Pl JE 0] 5 DGR 16, I HLHORS R A0 e i 4
Ao PR TE A AULEHAE A7 T GER 45 A T A2 A€ 1, FF T ORAFAERT (b h A= (i L 4 v f
B ) S RIAMET o PR B B 5O B, B WK CBE 2 JolE Cln, Bl A
TREAEAR O R ) IS A RITR G S AEYIH .

[0398] AR AWV 4 5t , B Z8 ik B o T A B T B i 4T B (LG b Jz A
KB ZR) T WA FRMEY) (AR5 EnlEs2 3 oK -G sils ) 31T
e, e T 2 e FLE TR TR TR UG 75) < YRR S RGR R AR 3R ( AR ) .
[0399] &8 ¢ Jiti FH AT I A S A AW (WA STA T ALEY ) 148 B2 FR 56 1%
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I B A E ) 2 1 A BUA T A B2 IR OGF, JE A4 G4 48 B R Bk e 6 4 B PR
PN o PT84 R 2 B 2K, W a0 308 SRR 75 W) S G IRRI A P 26 ME e . P
b eI S kY = B Ft iy N AN ) N 9 e o N 2 o e 7 P = 5 G R 1 1
SRR AT T A T AL S ) BT K AR AL R W SR T A TS A R o 2 R P SR T R
Al TR IR G 2 N, W 78 5 &8 Iridb &9 (A sA 28R ) MiEdsif
B, E SH TR SR . e A EREE R Sk ST

[0400] AT TR G ] 48 B B B 36 UL FUR ) % 2t « A5 50 o] A ds
AIATHE CASINEANGS I DA F 500 a0 ) FH S A o b kb il 2% o 3 m A A P A 71
FEL B IS M T ENE L.

[0401]  JIRJST il SR K IS HE ] FH T A SIS RS SR N SN 218 F 40N« g
JEUHI TR K 5 5 ] A I AR A N R T VA

[0402] 4 T 8 INAZ TG A M, W REFT ERAL G S EHRIGIT B bR m 1
WG I B, Hea 80097 Bissm it a9 CRE, Hoeis s sl ) a5 A
BRI EY &M . e FIN 5 A SCA F AL G4 [R] I BAEAS [F] I 18] 55058 H o
[0403] A FHIMGHAT H T6 97 SEbm FLahd (Al N2l ) 19 BURAS 8
iE o AT R IR I P FLEh R AR B A &) (BRI 2y Bl Eesz i) 5k
MALE PARIGTT SN EE BRSSO IE K772, Ik 9 & e & 5 255 T H2 )
BREA GG — P P ARG Y . BT HIAE Y n] Sl A s SEih Ty
AN S P ST IVERS T, LU T30 77 sl i SRR sl e «

[0404] MR A B 0 20 & W ) AR B A 1 S ] A 15 24 0. 001mg 222 1000mg — el 22 iR
AR BRI —Fh e 2 PR TE ] 525 0. 01mg 222 100mg — ik 2 PR Ak B B 0 2= 2
WE s T —Fh B 2 BRI 77 3 S22 0. Img 244 10mg —Fh el 22 Pk 4% 2 BF (9 B 2 R e e
H—Fh el 2 IR T o

[0405]  FiJF

[o4061  DLANFRSR] H T VRAL AL AL & ) UUA RO T BRI s mips b S i oA K 2k
PRIEERG o LLNFEE ] H T 0Pl AL AL S LA RO T30 97 SO KT 9800 B 1)
[0407] 4w aRy Mg At

[0408]  Huh—7 40 jife A J 40 Jw 95 Sk J5 /¥ 40 H9 5 Dr. Xuanyong Lu(Drexel University
College of Medicine, Doylestown, PA) 48 #ik. THLE-2 W B 3 [H L % 5% 55 ) 1% 5%
> (American Type Culture Collection) (Manassas, VA) . PH5CH F§ Dr.Masayuki
Noguchi (University of Tsukuba, Ibaraki, Japan) fB#k. THLE-2 1 PH5CH 418 i 78 IF
W A0 L AR 8 B % SVA0 K T Fi SR K AR AL, I BRI DA QR E 5 T4 i T = HCC 48 i fky 48
Mo ZR . THLE2 CUBEUESEAE TR /N B ANTE &« 5 37T°C N AE 5% CO, Th IR T 4EF¢ iy
AN F o B Huh—7 4ERRAET A 10 % i IMLE (FBS) (100 w g/mL F #3100 H47 /mL #E7
FM50 0 g/mL (K857 3E DVMEM/F12 ( DURFEG Besk MRS /R IR 7555 (Dulbecco’s Modified
Eagle Medium)) ™. THLE-2 HI PHSCH 4E#F7E H AT 10% FBS. 100 1 g/mL 552 . 100 F47
/mL R BRI S R g 97 AL (Brochial Epithelial Growth Media) (BEGM) 3X— %
FedE, 5 UM I B 2 iR GR & b 8 Sng/ml AR AR 7 A1 7T0ng/ml 12
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L TEE (Lonza Walkersville Inc. ,Walkersville,MD) HI4-MNIEAELEN4Y) (BPE) JE %,
SACTT BRI SR VR B L R R R 2 PR

[0409]  HUAX 2 2 ME M AL 1) 3K o

[0410] ¥ Huh7 4 /e LA 2. 0x10* A4 / FLEEFAE 96 FLAR L, AF A3 LA AR TF AL &4 1)
TEE N R A AR A TS YIRS, JEIE I B Bl A AL TR % 22 dh i . K 4l i S5
AATFIMEY—RIFH 72 /N, M@ 7E 37 C RIS N 50 v g/mL3- (4, 5— — L —2— 1§
ML ) -2, 5— RS —20- PUZMEIREE (MITT) B8 4 /N RV R 2 L KNS T o i I
WEPESE PP (0. 01M HC1, 10% SDS) , Fi 5 7E 37°C P B I« 7E 570nm I &G (%
7 630nm) o JE AN HIALSPAE Huh7 . THLE-2 1 PHSCH F & -3 $E B8 (half-log steps)
PR 8 AR R AR, IR SN AE 0. 5% DMSO ¢ 50. 0.16. 6, 5. 0. 1. 66.0. 5.0. 166.0. 05
F10.016 M, B MIKEHTEE L (duplicate wells) F1. 76 MTT W2, 540A DMSO [rI%]
WAL (n = 8) AHLL, {8 H XLEit (IDBS, Surrey, UK) ) HEFUA 704, 1 R I 52 AL KA MM
5 BERAR R~ IR 5 4T 50 %6 40 Ji = A BR IR FE (CCyo) o ¥ BERME A VDAE S MR I 52 1 58
PRI 2 & 7 .

(04111 HCC SR 1 40 M 8 sk 1F 55 FHF A AU 1) 440 PG 23 P e 3 M 0T T T R S P B8 [ o
FERTEEA R BB MR Tk DR B . EREMEFREL (SD 2 1EH 41Me (THLE2 8%
PHSCH) 1 CCa, 1 Ik FFJi SRR 41 B CCo 1 B A, PRI IZ BSURE 57 MIHE AR 255 2 [ 7
1B P A

[0412] K 2 :F| Huh—7 40}, THLE2 40 Jg M1 PHSCH 4 B A< 23 FHAL G P i 7= 151 4 40 B i 1tk
T IE 25 5

Huh7 | THLE2 PH5C
CCy CCs | THLE2/H | HCCss | PH5CH/
48 0] (uM) (uM) uh7 SI (uM) | Huh7SI
-
] N
N S
N N N
| D—NH
i s 1.387 | 39.982 | 28.833 | 50.000 | 36.058
[0413] =
] N
N —
N N
| D—NH
2 S 11.300 | 2.905 0.257
NN
N )=N
| D—nH
3 g 6.433 9.156 1.423
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X N =N
| H—nH
4 g 6.302 8.660 1.374
NZ Y
N | N_
| N N
S—NH
5 o 14227 | 48471 3,407
N ‘ N%
NH
6 S 6526 | 17.783 2725
By
NH
7 g 10.287 | 21.083 2.050
o N .....,\
N N
| S—NH
8 S 0.563 | 14018 | 24905 | 33.973 | 60358
[0414] = N NN
X N =N
| S>—NH
9 g S 2532 | 20011 11.816
10 7816 | 9747 1.247
{1 5000 | 0.539 0.108
TN
N
/ § N)”‘\"*-)
12 S H 3053 | 4471 1.464
cl
et
1” N
N N =N
S—NH
13 13>w 35.016 | 50.000 1.428
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14 31762 | 40966 | 1.290
15 5317 | 49120 | 9238 | 49728 | 9353
16 25705 | 50000 | 1.945 | 50.000 | 1.945
17 bH_| 48942 | 50000 | 1.022 | 50,000 | 1.022
~— fN N; ‘\
s N ]
| >N
18 s \“Q 50.000 | 49755 | 0995 | 46.860 | 0.937
[0415]
19 0362 | 38709 | 106972 | 44.017 | 121.642
20 11329 | 31137 | 2748 | 46.868 | 4.137
21 15436 | 24733 | 1602 | 44128 | 2.859
2 5005 | 42852 | 7232 | 41.985 | 7.086
7N
D NH
23 ‘ 5}‘ 4917 | 3959 | 0805 | 3970 | 0807
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24 11.277 50.000 4.434 50.000 | 4434
25 25.877 50.000 1.932 50.000 1.932
26 12.779 2.273 0.178 50.000 | 3913
27 2.937 2.234 0.816 47.616 | 17.357
[0416]
28 46.188 50.000 1.083 50.000 1.083
29 0.016 50.00 3125 50.00 3125
30 50.000 50.000 1.000 50.000 1.000
31 0.016 50.000 3125 50.000 3125
32 50.000 8022 0.160 50.000 1000
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—
A N
N N )=N
| D—nH
S *2Hcl
33 50.000 | 3.537 0.071 | 50.000 | 1.000
= ,N N{ \ CFy
‘H\ N\ >-‘:2::::N
34 15—}“ NH 26,621 | 37.792 1.420 | 50,000 | 1.878
X le =N
NH
~ 3>“
35 & 4717 | 37206 7.888 | 39233 | 8317
N l ,{>_ =
NH
~ O S
36 5 50.000 | 50.000 1.000 | 50.000 | 1.000
S
N =N
[0417] QI
0417 e
37 L * 17.742 | 50000 | 2818 | 31485 | 1775
s
A\ N
N N =N
| D—NH
A S
38 o 1.246 | 29395 | 23.591 | 38.599 | 30.978
39 12.990 10.292 0.792 2.889 0.222
40 34.843 | 50.000 1.435 | 50.000 | 1435
41 50.000 | 26614 | 0532 | 50.000 | 1.000

63



CN 103957908 A A F 50/50 TL

42 39251 | 50.000 1.274 50.000 | 1.274

43 11.003 | 50.000 4,544 50.000 | 4.544

44 20478 | 50.000 2.442 50.000 | 2.442
[0418]

45 8.000 50,000 6.250

46 3.500 FoplE,

47 0.016 50000 | 3125.00 | 50.000 | 3125.00

48
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Abstract

Pharmaceutical compositions of the invention are presented which comprise substiuted
aminothiazoles derivatives. The substiuted aminothiazoles derivatives have a
disease-modifying action in the treatment of diseases associated with unregulated cell
growth. Such diseases include cancers such as hepatocellular carcinoma, and viral
infections from a hepatitis virus.
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