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Subwiuted Scunothtamsles & nhetors of Cancers, Includmg Hepatorellnler Cavnneme, and as
Inletwtors of Hepattiis Vinss Rophication

{ROSS-REFERENCE TO RELATED PPLICATIONS

[O0] Thus apphication clmms the benefit of TS, Provisions] Application No. SE3I0T
Hled October % 3011, whick s hevein inompoested by refirence in it antivety.

{8} The pracent invention desorbes componnds and methods weefnl for the bestment of
camesr, brelndims  powry bwe coneer,  hepobooellalsr  caremoen,  hepatoblestomm,  and
cholanporarcinoms, and the bestmest of voal bepaitts mechen, meludmz Wt oot hauted $o
hepatitiz & s imfection, bepatitis B wimns mfechon, bepaiitis O i mfection, hepatiis I virus
sfection, and hepatites E vires infecon, as wall 3z other vivad species that infact the Sver.

N3] Pomary hver cancsr 15 covrently the 88% soost cosvmion cause of cancer deaths smong
men and ninth among women | the U, wath the monder moreasing wearly. The swost recent data
madicate that s HE Here wers an sctimated 31370 new caves of bver and bde duct vasvey of wiuck
the misyonty @e hepstocelinlsr caovesorss B0, with 18 418 deaths (hohtate, NC. | SEER Cancer
Stanshies Rewew, T3-S Ries L&KL, o ), Bdvtors, JHE ) Woldwade, # 35 the Sath nost
oopene canver, with sppeomimately $63 1IN ¢l cases reported tu HAGE; bared on cywvent tends and
haseline woodels, He mridence &5 expected to nise to TN v 3015, and 955 000 w 2050 Mathers,
LB axd Db Losecar, Projecions of glohal mortaRy and busden of disease fom 00T to 3050, FLa&
Med MG 3 11, p =) Although # 1 comperstively wnogmemion i the US, iy smesdesce bas
been maing over the ast 20 wews potelly 33 2 el of hurssoine musSers of cases of duwmec
bepelis © (Cldwell, 5 ad 5 H Bad, The spudeouclosy of bepatoesdlils camcer frome e
perspectives of public bealth proddes fo foer bicdogy. § Geetrosmbered, N8 4 Suppd 1% p 88
181 Bl-Semp, HE | et al, The coptmusg morease @ the meidenee of hepstorellular caromoms in
the Umted Sates: zn vpdste. Aow Intern Red, 2083, 138018% p. 817-33) oue of the prinvipal causex
Aoxg wuth hepabibs B and sflsfeonn saposue.
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{O00R4] Thers 15 3 long felt peed for sew dmugs that me both dvease-wodifiang and effective
i teating patients with promary Iver camcer sacfnding bot nof bosted to hepatoceliular casminoma;
hepateblssinens, and cholanmocwomoma. Thee & abso & olear and present nesd Sy new Sempestic
apent: Got ars holk Sisesse sodifiong and oot I festing poliends fHhat e mfected with 3
bepetiis woms. The presend omemiion addresses the resd for pew diugs that sse both deease-
oodifimng and effschve & freatny pebents suffenng Sowm poiowey Svey canosy and bepatoosilaler

carcimorns, Deoswse the present invention el the cell types St have besn demopstated fo
sapport vival infection in the Serthe presest foventinn addresses ko the mesd S mew antivmal
drugs thst ave both Ssesse-tondifiang and effechve b bealing patends hat ave mbected wath bepetihis

A wirnr, bepatttis B ovives, hepatitss € vavns, hepettls IF varus, and bepatilt

- Eans, asowel] as offer

BRIEF STRBARY OF THE BNVENTION
{0085} The present mvenhion & dwecied towand sovel nibshuted anunotiva;
of fownwnls 3L

Ay 1 ‘o o8 ’&’{2

Evhidine hydates, sobmles, Sommeceubeally scceptalle sy, prodiurs and complexes Hherend
R iv selected Som 3 moup comsich:
o

o T s »”\ “swkm sl dhon
o

¥

> of hydogen, -0 Bosar allod, vopmopyl, ovelehexd,
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B iz selected Som 3 mrowp consising of Jndhogen, methd, Gopropd, testbutd, benmd, and

R K

e oxchided fom fhe mowel

compownds of fornvals (T
(O80T The precent mentics ¥ albo divected foward novel meethods of e of comporsnds of

tha sivpehsve
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FO0ST The present imvention futher relates fo compositions conpuising:
an effechive amimt of one ov move sonpounds socording o fe mesent mveniion and o sxripient.
(G008 The present mvenlive sho wlates iy 2 vwethed S beshng or preventing Sewasss Hhat
mvelve weerdated el prowth wwhidise, fir evawple, mimary Sver cancer fepstoceliular

carvinemia, bepatchlavioms. cholmgiocsromonia byeast coposs, ovean canvey, fung  caneer,

lenkenwa, mnd metachie disease, said metod compaslg mE fo & comect an effechve

{@@ﬁﬂ} The present tovenbon yeb futher relotes to 2 wethoed S treshee or preventmg

dineesey  that bwolve woegnlsted cell powth,  mededs for sxuwple, pumwy  Hyey

camces bepatoosiinlar carcincma, hepatohltonm, aad cholammocarcinema, bosast canees, oearsan
camosy, g cancey, donkenwa, avd meslastabie disesse, wheress sd method comprizes adewsestering

o & subject 3 compoxten compnsing an effective anewst of soe oy more cosposnds accordmg to

fhe presest invenfion and sn exeipient.
{8811} The present mvention zlse relates fo 3 methed for besting or preventng disease o
condifons aswocialed malh pumeary S :mwh@amm caocisoens, hepatoddactemmnn, and
cholaneroearmsnoes, hesast canver, ovanan cancer, hing caear, Sadresin, and meltastatic diveans, and
dissases thet woodve ursseulated cell mvowith. Sad pethods comprve adosslerng fo a sulyest sn
efferiye amount of 3 conpoumnd or compostien acoonding fo the presest mmvention.
(813} The peecent invention vet fuvther relates to 3 ow

bod for besing or preventing diseans
oy conddiors associated with prwwry Yver cancer bepatorelldzr caveimoms, bepatoblastoma, and
cholagiecarcinona, breest cancey, ovanian cimeer, lung cancer, Jeubsnda, and metantabie dssase, and
diseases that mwebve weermisted ool mowth whersts said methed cooymises advumistering to a
subiect 2 comsposthon comprising an offeciive amousd of ome o mowe conpoinds zceonding fo e
present rvestion and a5 exciptent,

[5813] The present mventton alse miates to 3 methed fiv eching or preventing disease o
comdthons awooed with wremdated cell sowtk  Sad nethods compaise adonwishaing fo 3
subiect an effective swonnd of 3 coppoud o coomposilion acconding fo the presert Invendion.
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{8814} The present mvenhon vet finther relatesdo a for beaEng of preveniing diseane
ov condiiens associabed with wwweeulated coll svowih, wherein said swthod comprres adeswictering
fo & sulgect 3 compontion comprsing & offective smount of cpe of wove conpounds svcoeding to
the pvessnt ovenhion and an exvipdend.

[018] The mrevewt myvertion sl redstes fo 3 pethod e bheoting or prssentag dissaves that
mvodve mierbon with 3 hepeth vows, mehudny, for sxamiple. hepalihs & v, bopaits B woas,
hepatites © vimus, bepotitts T vires, 2od bepoliiy B vaws, a5 vl a0 other viead species that sofect the
Sver, said methed conpeining admmsstesing fo 3 oubyect an effechive amowmt of & conpound o
ooenpsdion snomding fo the present myeshios,

[016] The present wmventson vet futher relstes to 3 methed R bectng o pevesing
divessey that swolve nhohon with 3 hepalthy vimg, moluding, fov scoogpls, bepatts & wvow,
heratls B vous, hepeith © v, hepaiths D voes, and hepatitis E vrws, a5 well s ofher sl
spectes that mfet the lver, wherein said method comprises advonistering to 2 subject 3 composition
compnisng an sfechve smount of one o more compousds scoarding to the present smwvenfion and an
excipiest.

(3817} The present oventon alo miztes to 3 mothed for peahng oo preventing $sesses or
sondies aoociated with kepatitis & s, bepatshis B vos, depatits £ vings, hepatites D voes, aod
hepstris E vongs, and diveases that ovolve wifechon voth a hepetits vivas 25 well as offtervaral species
that mfset the hver. Sxd methods conpre admuustening fo 3 sulyert an effectve zamouwnt of 3
rompound or componiion according fo the present mvenbion.

(8813} The presesd mvertion vet fintler relotes $o 3 wethad fur besting oy preventing dinease
or ponditions associated wrth hepatts & vorws, hepatiin B wivns, bepettis € viws, hepatuiss B v,
and Hepattis E vous, ad dessases that swepdve mfschon with 2 bepatis wings 33 well as other vaal
spectes hat miert he v, whessn saad medhod conpases advumshaing fe 2 sulyect 3 comapostiter
oomprismg an sffective anwned of ove o bove composnds acoording to the presesd ftovenhon and an
[3918] The present mvention also mlates fo o metho

ronditinns asseciated witlh mfecton with 3 bepatis e, 3 well s othey vival sperses Hat indact the
Sver. Sad melhods comprs sdoumdlermrr fo 3 subyect an effschve amonmt of 3 compousd or
componios sooedims i the present mreniion.
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{6928] The presext mvenhon vet fuvther selates to 3 method for teating o preventing dizease
ov condiiens associabed with infoction with & hepatits vomss, sz well 30 other viral spectes that infect
the bver, whevein seid method comprises aduunistermg to 3 sulyse! 3 comypesiion CORNPYTRNRE 38
sffactive snwunt of sne v more compousd according o S prevent imvmntion and an exripient.

[B21] The present vendon Rrther relaies b0 2 proesss foir pepaung the comprands of the
pesen) Imvesdion.

{8923] Thess and other ohbjects, Satures, aod advemiazes wall hecome apparent fo those of
rdimary shill n the avt fom a veading of the following detnled desoiption and e sppended clams.
S pewcentages, rafioy amd proporbons heres are Sy owaight woless cfherwase specrfied AN

femperabmes are i degewes Telanss & ) wmless ofermine specifed. A6 decuments wited ae m
relevant part, incorporated berein by reforemes; the ciaton of any docwsment iv not to be conshued &

A adrmaron that a5 peae 2t woudh respect o the presest imention.

{80233 The subvhuted aosnsifssnsles of the precent uwenton sve capeble of braling and
poeveniing diseszes assootaded waf mwemslzted coll mowds, for evoomds pumwry bver comper
hepatocellulor corvimoess,. boyettiluione,. snd cholmpoearcimoes, brsast cancse, ovamas cameer,
Sung cancer, leakewss snd owlasialic divease. The wmbchubed anmctlsascles of the poeseant
mvention ave alve capatls of bestne and preventing disesses associsbed with fection with 3 hepalis
virns, for example bepaBiis & virss, bepalifis B vous, bepatths © vins, hepabts U vwus, and
hepatits E virus, as well ay othey vuwses that imfect the ver T bas been discovered that conypounds
of fe discloswre cause ool cycle armest and apopboss in hepatocellalar carvinpess (IO -dorived
cells as wel as hepatohastonn breast cancer cells, and vaman rorvnoms eells. v addsbion, # bas
been determaned et the sfect on sonsiive osdls, for exseple HOC-Sermved cells as mell a5
hepatoblastomms, eeant cancer cells, and ovamian covomess sells, & nop-reverside, and that e
oompownds of the dscloswe acf Hwough mivhsbon of pufohce anb-spopictic sigmalisg by the
reguiatney kmases AXT, mTORCE and mTORCY. Fother, the substtted amusofiuazeles of the
discloswe destroy cells thet supput imfecton wath & hepafits wimss, for example bepafGs & voms,
hepatitry B wres, bepatitsy € viras, bepeths T ws, and Hepatitis E vames, much as {vell bype to
supperd Hepatits nfehon), and oan ssove & aolivesl agsety fv the tesloent and mevertion of
dissases associsted with infeclon with 3 hepatits vivws, Sor exasaple hepahitis & vorws, hepasts B

&
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vins, hepabtis © vires, bepatibs I woves, snd Hepatts B vius, &5 well a5 other wival specses that

O] Withoat wishing to be honuted by theory, 1t 1t hebieved that the avbstitated
snmmodhaszales of the disclomyre ran wosberste, shate, otherwise cause o be countrolled
divepnes ssnocialed wregilated cell mowth.  In sddvhon snd afso withowt wishing o be
linsited by theory, # 1 believed that the substituted
mweliorate. shate, otherwise rause o be confroblled, disens

e vtk 3w

toasoles of the dsclonwe can
S gxsocialed with mleckon of the

ST Throushout the desorphion whsee compostiions ars deserthed 3 havmy, melnding o
conpeiny speckfic rompoments, of where [wocesses e descnibed x bowime, olnding, e
onmprisiag specific process sfeps, i ¥ contemplated that conpesiions of the esent feachmgs ake
consist essesadly of, o cennd of, the recited componests, sud thet the processes of the present
teackengs alse comnat esventially of, or conmist of, Hhe recited procesming steps.

6] I the apphicstion, whee an eloment oy soumponent is sad fo be belwded in andior
splected Som 3 Sst of recyied slements oo componesdy, # should be wnderstood et e sdsment oo
component can e any coe of e rectted cloments o composesds and can be selected Fom 3 poup
consising of o o move of the rectbed elemends or components,

3827} The we of the smruler berem meluden the plural {and wviees versa) nadens specifically
shated stherwnse. In addhon, where the we of the ferns “Showt™ & before 5 guaniiative whee, the
poevent feacismer abw mebdde e sperific quanbitstive valve kel uwnlesy speriBesdly siated

[E028] I should bhe wnderstood that the order of steps ov order for performung cerfmn actons
i mmmaferial so Yoy as the peesest deachings vemaw operable.  Rlossoves, fwe or sove sleps or
achoms can be conducted srmltanesushy

FOO28] Ao wsed borein the tem “halopen” skall mesn chlomne brovure Sussne and todise.

O3] As veed bersin wrdesy otherwine noted, “alkpl™ srdior “dliphetc” whether wed slows
or as pat of 3 suhaiheent Froup refers to stvurht and branched corhon ohaes bavine 1 o 20 cabes
alorw or Ay muswber vl thes rnge, for exanmde § to & corbon atoms or 1 f0 4 carhon stoms.
3 shall refer mdepesdently to the sussher of carbon

Designated mmmbers of carhon shonis feg Ogd
atows m an alky] modely or tothe oo porthon of 2 lpey allvi-contaimmyr subshiuent. Won-Tunsling

F
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examples of allnd s wolude methyl, sthyl, n-propy| Sopropyl oyl secbulyl oyl
ser-tuatyl, and he Bhe  ARnd grouwps can be optonsily sobstifuted Mon-lomsSing examsples of
substfrted oy groups melude vdrovrmethy) ddovowedy, wfusrowethyl, amwometind, -
chilavoetind, -hwdvoooretind, 1.23-08vorcsthyl, Feunboomomd, wad te ke In abolitent poups
with muitple 380 groups seek s (U ol aoms e alk sroups msy be the same or Sfment.
3T S5 woed heran, the ferms “alene™ and “Wlneel” mroups, whetler wred slowe or &
part of 3 substivent sroup, refr to siraigl and Ivasched cwbos chatos heving 2 or mere carbon
stoms, preferably ¥ fo 20, whevsin an alkenyd chain has ot Seast ooe double bond in the chain and an
Ay chame has at leaxt cve friple bond in the chatn. Alewy and aloyoy! groups cep be optiosally
substhvted. Noshuwbne exeples of sbermd moupss melude sthenyl, 3propeny], fgvopamy {afe 2-
methylethenyl} sopropesyl {ahe Zowmtbdethen-Ioll hndd aad te ke Noolossng
sxanpdes of sobsituted sReny! movps pehsde 3-cldomethend {alre T-chiorovmmyl), $-brdrasyinaten-

v, T-hydoooeTmwethvloct-fen-dad,  Thydvome-T-methyloot-3 5-S8en-2d, snd  the e

Nonlmnring examples of allyey srougs melude sivmyl, peop-Somyl false propaegy), propym-iad
and J-methylhex-dom-ial Nonlesiwe exmmples of subohbhsled alomyd powps melede, §-
hrdrorne-S-methyflen-3-myl, S-dhydveone-Somethyibepd-Fam-Jl,. S ocdvosrye-S-ethyibept-Tamyd, and
the ke

FOE32] As weed boen, Sowcloalnd,™ whethey wed alone or 3y part of ancther srowp, bt o
2 son-momahic cnobon-confaiming nog wmohsdies cvelized 2l slher, and show oups, 22
having from 3 fo 14 mog carbon oo, preferably Fom 3 fo T oo 3 o & ming covbop sfoms, orwsven 3
to 4 nog carbos atonss, and ophosally contisang ope o swwe (e, 1 2, or 3} douhie ov traple hond.
Cyveloaliod proups can be nosecyekie fe.g. oycloberyl) or pelyveyele {e.5., conbimmy fved, tideed,
andior g rwp systans), wherses the cabon atvow ars ocated masde oo ordside of the ring syslean.
Soy suitable s posthon of the orelaBnl sroup can be covalently hinked {0 te defied chewmacal
struchme. CTyoloalod mngs can e optonally subotituted. Noohoutng sxspgles of cvcloaly! mouge
molnde: orclopropyl, 2-osethvlovelopropd, oyclopeopenyl, oyvclobub, 33 dibvdvorrroveloinebhyd,
sentadienyl, cycloheryl, cyolchexenyd, ovelchepiyl,
oyclocctamy, fecsbad 3 5-Sowihvieyclopestyl 3 3-duhlorecvelobernd, d-indroyeyeichend,
3.3 3-mmethvicyelohes-1-4, cctsbydropentslernd, cothyden-l addonyl, 34 547 Ta-heoalrrndo-
3 nden-Y-7i, decshpdroszalenyl; ieyololS. 2 ldecamd, decddopdronsphthalenyt, and dodecabydre-
1H fvoraryl  The tenm “eveloatie?” alvo meledes cashoovebe mugs wisch we Movele bvdrocarbaos

g

cyclobtenyl, cyclopentyl, orclopentenyl, oyele
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nEs, poo-invhng examples of wheck moclede, Sewele 31 1 bemmny), beovelald 1 Reptanyd,
&sf}ﬁiﬁf_‘ds&ﬁ:@mi 13- dowmethyd2 3 TTheptan-3-vl, eyelel 3 Hoctamyl, and
heeyedsf3. 3 Shodecanyl

shphate bydrocarhon sroaps hoving the sperefied monber of carbon sbonw, subatsbebed with § o
mve halogen.  Halealled mowps wolude pohaloalind goups, whesm 3l bydvogsss of as aSad
group heve been replaced wath halogens fa.g, -OF,;, LFLYF) Hiloaldy! poups con opbonally be
subsittuted with one o more subshinents n addibion to halopen. Ersowples of balesflod moups
mclude. bt we oot tted do, Docroamethyl, dichlcrseflel ifluorowsethyl, Sachlommethd,

A The tem “slioxy” refiess io e grovp —O-allnd, wheremn the alky] sroup is 2 definsd
sbove,  Atkeey zroups optionally may be subshtiled. The term U0 oyelie sthomy wbers to o nng
contuning 3 o § cachon stoms and 3¢ leash oo oxyeen atom (e g, teraliredrofivan,. etralnedes-2H-
pyran). Ol ovchie albesy growps opticnally may be sabsthiuted.

[BH35] The tenm oyl " whersin used alome o 3 pot of snotbery proug, i defined berein 353
an umssheated, avomwdic monecyelic nng of & cabon msesbers o to an wessturdded,. srooiate
podyoyele ning of Som I fo 14 carbon members. S nngs can be, for exanyple, pheny! o naphtfed
nag sack optionally subhoituled with one o move moieties capable of replacing one or more bvdeoges
stoow. NWop-YouSng examples of anvl sroups wmelude: phenyl naphthoden-1-+l, maphiindes-2f, §-
fuovophenyl, 2-bydrosyphenmyd, F-methyvipheny, Famne-4-Suovophenyl, NN
diethr i phenyt, S-evanophenyl, 2 5-N-pet-butvighenyd, J-methoyphenyi, 8-
brdormaphibylen-Zat 4 5-Sowsthoomapitbylen-1 o, ad Sevvw-napidbrles-Iaf Sl powps
absn mclade. fir suample, phenyl or napldind mnes fased woth ome or moves slualed o parhally
satusated cavhon ez {eg., ioweleld .2 Woota-1,.3 5-biemy], ndarmyd}, which can be subshfished st one
oy move carbon atoms of the avoowaic andfor saburaied or partially satursted mngs.

[o836] The term “arvlalieyl™ or “arallnd”™ refors to the group —alivi-aryl, where the aflod and
aryi groups are 3 defined hevasn. Asalkyl poups of the mm sovaiton e optionaly subsothsed.
Exampdes of sndsfkyl poups modnde, Ry example, bepzy) Ighenplethyd, Sphesvisthyl 3
phenvipropyl, -phenadpropyd, Soorenyimeths snd the bke

0]
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{803T] The tems “helewaovelic” sndior &e%erwgmie‘ andios “heteraoylyl”™ whether used
aons or a3 part of aoother sroup, are defived hevemn 35 one o oo ring heving from 3 to 20 atosns
wherem at Jeast cne stom i ot e ove ung & & hetersatom selected Som mivagss {6}, sxypesn {8,
oy sulfir ) snd wlevewm Hefher the sy that melsdes the hetorosiom & non-wonwmtie In
heteroeyele proups thet molede D o move fuved miups, the nop-helernatons beene vog mar b anyd
{eg., mdulad, istabedropaeatey, chrowmeny]). Exemplary baterocyele grovps hove foos 3 fo 14
ring stooss of which from 1 to § ave beteroatone: independently selected Sow mirogen (N}, sirgen
3 or sulfie {8) Oge or owrs W or § atonws in 3 heteraoyele sroup con by oxodized. Hatersewole
groups can be ophonally subshitsted.

{033 Non-lumstng evunpler of baterveycde smits bavimg 3 sogle g sohade: disramayd,
aeinndinyl, waselyl, scehdumyl, porscohiding, smdarelidinyl, oxarcliting, troxanclinyl, tnsxamodyl,
fessobdund,  tollamlyl  oothoasolmy oosthiasslidpenyl,  oxacobdimemsd,  bedsatomsd,
feralvdrofrarnd, prvobdinel,  ouwphobaryd, prperssael, mpendwyl,  dibwdvepyramyl,
tetralrvdropyrany), mperndm-d-oayd {1&1&'@1&:&@‘ 334 Setrabydro-Li-amepanyd, 3 3-dilnrdhn- 15
madede and 123 Semalnedro-guneline.  MNop-hovhng examples of heterocoyehe vty having 2 ae
mope nngy include:  besebydie- {8 pyerobmeyt, 338567 5N -hexabydre- 1 bevoeldinadazadyl,
32 A 547 To-benabhdro-ifmdelyl, 123 d-efabvdogamelins,  chrooweyl,  ssochevsuanyd,
moelieyl ondeling, and deeslosdve-1Foyrclonctalblpymadl.

O3S The tom “heteroand” whether soed dove ov = pat of another Frowp, v Jefived

herein as one oF rags baving Foes § fo 30 stoms whersss 3t least oue atven m #f [east one nngis
2 beteroston chosen Hromm mifropen (N}, oxvpes 0%, or sulfe {8), and whevein further at Isast cne of
the nmps that sebsdes 3 heterostons oy arosnty. In hetercmyd goups that welude 3 oy minee fesed
rmps, Se pocchetewrebiw beamng meg by be 3 cubeowde {sp. & 7-Dhbydee-58-
cyclopentapnrinndine} of Ayl {e.g., bavofivanyl bencotopherd, maoldl. Eremplary hateroaryl
evoups Yove fom § fo 14 nog atver and codaim Soen 1 te § mop belsroators independently sedocted
From petvoges (), oxypen 804, ov sulfer 5. Ooe ov move M or 8 atosss o 2 hedevoary moup can be
codized.  Hetemsaryl zooaps con be subchhsted  Nos-lisutng examgples of helesoaryl mags
roofatung 3 gl nng melwder 13 3ddehrsmelyl, [1.351oaselyl, {1 2d¥miszeld, Wiammyd,
thiasold, 1 medealyd, oxasolyd, franyl, Suopbeney), prrmmdnd. 3 -phenvipmmedngd, predngd,
Jostbripmdingd, ad Sdeefolmeopmudend. Noo-dowre ocopdss of bebwoayd rmes
contaniny J or owome Ssed noer ncheds bewwolramyl  bensothrephend, beomosmzelyl
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beorfuaraly), bensimarehd, cimobsyl, naphibyrdinyd, phenant
aoine-Sfpmany], A pveleld Adipmimadimd,  THiperclell 3-dpmoudieyt,  pmde? 3-
dpvumndinyd, Iphenyibeonro{dilvasalyt, 1 Hodadyl, 458 tetvabiydro-1-Handell, guoosatond,
S-methriounossiingd, gunarcheyl gumelmgd, S-bydromeganeiend, sod soguimedingd.

ndinyl, TH-ponsyl, ¥ punmd, &

e example of 3 heleromyd prowp & desertbed shoves w G
heteroaryl, nduch bas §| 0 F corbow oo stoens and & least ove addibons ming stomy that I 3
heterostom {preferably 1 to ¢ addtional ring atoens that are heterostom:) independentty selected from
mitvoges (N}, oxyeen (9, or sulfie 51 Exomples of OU0; betercanyd include, bt ase pot Hnsted to,
friamny, Suasel-d-d, Heamol-fy), mmdemed-E-, 1 H-nudamel-Jad, I asdamel-dnl, oxamelind-
v, foran-Iad, Swan-dol, Scopben-3), Senphen-Spd, p}msim-i-vL pyrimsdin-dovl, penmudeeS-

[B841] Unless oifermses nofed, when o sibohhussds sve feken topsther o form 3 g
having @ specified mumber of ring shonwe {eg, R and B taken together with the siboges O te
which they e aftached $o form 3 oz having Howm 3 o 7 ring members), the nng can kave carbon
aoos and ophonally cne or more feg, §io 3} addsbnnal heterostoms mdependently selected Hrons
natvogen (M), saygen {08, o subler (& The ung can be sahested o partally sebweted and cox be

[8%42] For the purposed of the present mvenison fised ring wests, a5 well a5 spirecyelic mngs,
heovelio mogs aod the ke which comprise 3 sngle heteroatom will be conadersd to belong to the
cyele  faouly ocomespondimg fo the helercalom contunmg nng For exsmple, 1338-
tetralyvdroqunaline hawng the formals

1, %y the pwsposes of the present ipvenhon, considered 2 betsvocyelic nmt  6.7-Dhbydee-538-
cyclopentapyyimidine baving the fonmdac

15, for the pasposes of the precent swenfion, oopsdeved 2 beterasryl vt When 2 fosod song wet
contains belercatons | both 3 sshosted 2pd & and mng, the syl g vl predonsnate and
11
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Z
A
ki

deternane fhe fype of catepmoy to nduch the umg 5 avngned
[} Slnaphtineadine having the formneda:

For sxanwyple, 123 34-crabwde

3%, Ror fhe meposes of the preent mveniion, consderss 3 beteroary .

{6043] Whepsver 3 torm ov extey of ther prefix rools Zppesy in & nome of 2 substitvent the
name i o be inferpested as incheding Sose linmistions provided herern. For example, whesever the
tervss “alll” or "myd” or arther of ther prefix rosts sppesy = 2 rame of @ subshivesd (e g, arylalind
allrlanang) the newe &t be inferpeeted @ mehsding thoss leitatons mvsn shove fir ekl and

Ry 3 3
ary

{04
d berets a3 3 metety, whether aovolic or oeele, which dos one or more hwhogen atoms.
subsittusrts are capable of seplatimy one v oo hrdroges atons of 2 single mmely at 3 fime.
additor, these mubshiuent: can replace two bydrogen stosw o twe adjecent carboes to formy sud

4 The ferms “nebnihnted” 15 wsed Beourbont e speatfioation. The feves Porcbaitded™ s

{7 R RBL

replaced by 3 subohhsent or sevesal feg, I fo 18 sobsbhents ay define

wubsthuent, new motety orwmst For example. 3 suhotututed net st requires 5 sogls bydrogen stom
replacement Inchedes haloren, odooeyl, and S Bie. A fwo hodiopen stess replacsasent meludes
carbonyl, copene, ad the Yhe & tww hydoges atom replaresent o adiarend corbon afosss
meludes epoxy, aud the She. The torm “swhohhded” 1 weed Hwoushont the possent specficaton fo
mdicate that 2 naotely can bave one o svove of the budvoges atoms veplaced by & subshtvent, When s
moisly 5 desombed & Srulshiuted” any nmumber of Se hydveger stowss wmoay be seplaced Fon
example, Siflworcensthyl iv 3 subsidmted O il fucromethy] 1 3 substimled € alad; 4
hydroxyplenyd it 2 substiteted srowstic mng, SN -dimethyl-3-someloctanyd 5 2 subolituted O
alod; 3-puamdinopropy 3 subshiteted O ol and 3cavboonypyuidins 15 5 subebbsted beternasyl.
48] The vanable gvoups delned heresn, sz, alkyl, alfenyy, alkyny), oycloalind, alhoxy,
aviewy, anyl, heteroorcle and betersanyl mvoups defined heretn, whether woed alome o 35 paot of
another gvoup, van be optioselly subshitbed. Drdionally substitbed mroups will be so indicated.
(3848} The Rllovwsnr s non-loniing exarsples of suboibivends wheeh cam subshivle foe
brdropen shoms on 2 motety: halogen fchicnne (C1), bronsns (B}, Juorns (F and sodinslTG LM, -
B0, e (507, -OR, SR, RN NROHRT, —SORT, -SOUDRY, SSOMED,, -OOR, -
13
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COONORY, —CIONERNe. Cie alld, Cue heloalinl Crs alkowy, CThe alkemyl, Crg aliymd, Cu
eyeloalid, anyl, heterceycle, or heteramyl, wherein each of the afkyl holoellnd, alhenyd, alowmyd,
alkoory, evclealiyd, and, beberocyvle, and beberoany] pongps & optonally subshiuted wuth 110 G,
16 or 1-9) groups selected independently from haloges, ~CN, 33, oxw, apd R whevein B, at
lently i bydopes, ~ORF, SR, CIOORY, OVONORS SRR —
SOR’, SONOR’, N@&Y:, NRCOR, Cs alkyl, Cis baloalkyl, €aa alkemyl, Cas alkyml,
eveleatbrl feg, Oy syoloalind}, sy, beteroeyvele, or Seferoaryd, o twe R units tehien together with
fhe stonxs) fo which they are bound formr an ophonally subshihnted carbooyele or heteroryele whersin
sid carboryele or hetevarycle hes 3 fo 7 viog atonsy; whessin B° ot wach secwrvenre, independenthy i
hydrogen, T allod, O balosllyl, O alkenyd, O allymad, evcloslind (s Cranveloalnd), s,
heteraryele, or hetersaryl, oy twe B weits tokes fopether with Se stonyy} to nhich they are hound
form . optooally sbchhved cuboeoyele o helersoyele. nhersm snid candooyels or beterseyeds
peeferably bas 3 to T ooy atons.

84T T some emboduments, the suhoStents are sefected Hom

¥ —ORY, for example, -0OH, <OCH,, -OCHOH,, -DCHOHCH,

0 OORY for exanypds, ~COCH,, “COCHCH,, -COCHCHH,;

) —C{ONOR; for exsmple, “COLH, COCHLH, -COCHLHIH,

iy —“CEONSTNy for example, 00T, —CORTICH,, —CORCHG

v} IR for example, 308, NHCH,, MCHS, SEHCHLCHY;

i} halogen: —F, Y, -, and -

VRS —LH XN wheress X is halogen mi s Frows § to 2, etg =3; for enaemple,.  —CHE, -

£HF, ALF, OO, o ey

sty —SGR for evenple —SOH: SOCH SO0

o} e bmear, beanched av owelie allpd;

x} Cyvane

miy  MROICEURS

mul  Owme (FU

vy Hetersoecle; and

) Heteromeyl.

iz
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wherein each B &5 mdmﬁaﬁikf bydroges,. spbomlly sobstiluted G0 Soewr or branched alind
{ag. ophonally substied -0 linear oo tvanched aBoel}, or opbonally substituted 40 oyelsalingl
{er optonally substiteted €Oy oycloalinl or foo B ety com be takem topether $o Somm 3 ning
cmmprsing 3-7 ring stoess. I certuis aspects, each B i independently bydvogen, O neay or
branched afodl ophonally subshvioted wath Ealogen ar Cr-Cooveloalind or U ovlaaiiyl

[BRAE] At vanous places 1o the peesent specificabion, subshivents of conyposmds are dinclosed
néended that the descriphion metnde sack sod svery

I OSTOUDRS OF 1D ramges. Hoiv specifically 3
maividusl subooabinaton of the swewbes of such groups aod ranges. For exmmple fhe tesm "
™ 15 spectBeally sended to ndiaduadly diselose T, T, G, O, O G G0 Ol Tl U
Lo Tpon Tl Gl Ty, Gl Tl Bl Gl G s .m& Ll alicpl.

{48 Fir the pumpssss of the present mmvenhion the tees “ropgpownd” “ansdop ™ aod
“romposiice. of matter™ shnd sguwally well S the subobated amotliaseles desenbed herawm,
melvding al ensmtiomenic foms, dovtesomenc foms, salh, and the hhe, and e tems
Seomprmd, ™ “analor, ™ md “copposiios of paie™ are wied intesrhangeably hrougbout the precent

oSS Composnds deserthed hevsin con coufamn & avmamehic slom {adse refiored a1 2
chival venter), and semie of the compounds can conlain oos oF Dore Avvmensine alon o cenders,
winch con Ges pive moe fo optical fsopwers {ewnbonsers} and diacheeormers. The mesent teackhings
and compounds disclosed heven sochsde such ena sr and diastereomers, as wel a5 the racemse
and resolved, exantioemertcally powe K and § shereotsomers, a5 well as ofber suxtwes of the R and &
sheresisomers and phermsesutically soceptable xalts thareol. Opiesl omess can be obiamed 1 pure
form by standad provedres knowm fo thoese dalled m the s, wlech modnde, bt e not lomsted o,
Sastersommete el vomicn, huelie soclabion, snd aovoeneinie oymthesss. The precent feschangs

3 . BNRE

albse enoommpars oy and bans ivomers of compounds coptamay afkery! mieties feg, aMeney and
maEnest, B alse ondersiood that He present feackines snommpass all pessble remorsomer s, and
pExhes thereof, whick can Se oldamed o pove form by standend separstion procedures koonm to
those slalled ™ the at, and swinde, bwd s not homted $o, colusw chromatorrsphy, then-fayer
chrovetorraphy, md gh-pedforeases huped cheooatorraphy.

fB0S]] Phamscsuieally acceptalle salts of compoms

: of the present teachings, whick can
beve an sordic macsety, can be femed using orpanse aad morganie bases. Both mono aod polvanionse

]
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salts ave contewnpiated depending on the number of acidie ndropess availsble for deprotonshion.
Suitable salts formed wuth bases invdode metal salis, suck as alkal metsl or dlkaline easth wetal salts,
for examipde sodinem: potassiumy, oF mogmesun? salts; sumoms ety and orpante amme sadte, suck &
thoos Hnmed wuth morpbolines. Susmmpheline, pipavidine, provcdidine, 3 wous-, &- o S-lowssr
albylansns (e g srrieet-butyl-, dosthyd- dusopropyd-, frethyl-, fibubd- ar dinethripropriacune}
oy 3 prese-, 8- oy fdeedeory lower allodarsne fep, mone-, &- or iethenolerned.  Specafic mow-
lomsting examples of worzmse bases mokede MaRROOy, e 00, EHOD,, BU0, T 0, LaOR,
O, KOH, Mol PO, NP0, and Nan POy, Totermal salis alve con be formed. Stoslardy, when s

conpoind desclosed bevein cnniaing & basie motety, salls can be foweed soing ovpanie and morgmns

anids.  For example, sy can be fromy the Holowany scids scehe, propuase, Jactic,
hensenssulfomic, bencose, camphorsaifome, e, tatane, swecmse, dicklorososte, aheremifome
fommne, fomane, siwoame, shismse, hippane, bydrobromse, bydrocklonie, vethionic, lacts, malere,
e, oalesde, mandelie, mefopssmifonte, mmucte, mopthalenesulifonte, mibwe, oobe, pomeis
pantothesss, phompbome, phihabe, propiowe, seooime, mifase, tatenc, tWwheeresulfvmse, and
camphervaifinge an well av othey knovw pharmscenbeally scceptable aads.

FOBSTY When any venishle ccors more than coe fine i any eossitfuent o tn any fommds, o
defirobon I exch scommener w mdepsndent of s defuvbon 3t every ofher ecowrsses {2z,
XEEN:, each B may be the some oo Sfferent an the othert. Tonbinations of subshtuends andlor
varrables ave permvssihle ouly i such combssatiogs ol I sable compousds.

[O053] The termms “feat” and “teating” and “bealment™ as used hevein, refer to partially o
commpletely alleviativg mhebsing, aoelorabing andior relleving 3 condibon Fows wiweh 2 pabest s

RS Asweed hemis, “thewpeutesdly sffechre™ sod Veffrtive Jond™ vefler fo 5 subshanes o
an amount et sheds 5 desmralde hiologeal achvby ar effect.

FBBAA] Exrept when ooted. the tems “sulfect™ or “pabent™ ave woed indevchangeably and
refier fo mmmmels sweh &5 vsan pabends and son-homes eimistes, as well as experimental axemals
sk 32 rabdty, pds, s mmce, and offer muwel:, Scosrdmsly, the tevm Trubiect” o “pattent” &S
wyes beooin weans sy mevealiae petead or subiect to wisek the conypounds of the mvenbon can be
Pegivest sccordmr o the sethods of e mmvention, sccepied soysevng methods are smploved o
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deterpnne sk factors assectated with a farpeted ov swspected disease or rondition o to deterwane the
statns of an existing Ssesse or condshion b & subjerd. Thess sereening wethods include, for exangde
copvenbonsdl work-ups to determrne mak Hotors that may be assonsted wath the tarpeted or suspectad
dissene ov comditione. Thees and other routine methods allow the clisioian b sefect potients in nead of

The substinted smsinotuaroles

[O05E] The compornds of Hhe present inverdion e stilstidded anmrotiiaroles, snd melude
s eravhoneic aod dasersmene fores aud pharmmesutcsly sccepted sl theveef baving the
formuda:

Including hydrates, solvates, phunmceuticaly accepiahle sals, mrodrugs and conyplexes thevesf

whereine

R ix selected Swem 3 proup comssting of bydrogen U0y lnew allnd, Ssopropsl, cyelolesnd,

B i nelected Bom 2 monp conshEng of hrdroges, methel, isoproprl. fevt-buhl Sexmwl, and
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S i sslerted fomns group concshing of phenyd R S

&%,
¢ =
=
AR
—
$

O

ey Jn "|

£y

L CF3 b o
< s

compownds of fornvals (T
[H05S] The presewt sweentiow iy alve doecied fowed novel methods of we of compomsds of
the shuokure

¥ =
9&{ s \.\.—N ﬁ}r&
L5

rEm B

[9059] I some embodiments, B is hvdvopen.
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(08611 I some embodimends R s meth vi.
[B063] I nome embodimenty, B &5 pentyd.
[O0E4] B zome embodiments, B i nosyd.
[5965] Fo soms embodisests, R s ivopropyl.
[E056] In soome enboduments, B is syclobend.
{608T] To some enbodiments, B s hromine.

[0088] Th some embodimsnts, B &5 cyvena.

o
6059} T some eubodiments, B is %kﬁ‘"\

[B0TH & some embodinends, B in %}Q\m

iy

T50TE] Tn soume endbodiments, B is B

¥
(8972} In soune smbodiments, R is LN

o

(T3 I some embodiments R i E‘él*m

[8074] T some embodiments, B i LKIL‘Q“&

o
e
[8875] b some embodimesnds, R & %L‘a*‘L\

O
IBOTE] I some embodiments, B 15 QLNHE
BT & zome embodimends, B i

(0078} In some embodiments, B is L

ig
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[979] In soame embodimesds, R 1
[0080] In soume embodiments, R is

e

_(»L

B «@’U“ S t.\\_,_‘.o'\q. -~
Mﬁ NN *\]]» Aoy 53“35
ﬁﬁx._. s
{0081] o rome eobodiments, B'is hvdrogen.
(0982 Tn some embodiments, B v msthyd,
[5085] o some embodiments, B i henmyl.

6,,,‘ ;

[0988] In nomws embodiments, B i kwm
f‘q
|

[6089] T nome embodiments, Ar'is 7 4

[D050] T some embodiments, 8¢ 8

(6991} T voroe smbodimenty, &r' 8

[BE53] b sone ambodimends, &' 5

13
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4

LN
> S

23
[9093] tn some ambodiments, 8r' 85

\
A
o

=R

Py
—_

ol &
[6094] o some sobodiments, Ar' i “J?‘

S

o NN
[095] In soeme smbodimesds, &'l ¢ 7L
(098] T some embodiments, 87 15 phensl.
*"’“%N

<3
A

-

%,

0957} kb soume smbodimests, A 15

E

%

N

16998] & socme embodiments, &' iy N ¥

I N
\T

{0889 b some endbodumends, At

B

[5168] In soene sonbodiments, &% 1 N
[6181] In soene embediments, Ar'fs

[8162] kb some enbodumends, Ay )

0 g %
| %

Bt
183 I some embodimends, Sr'ss M 5
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[9104] In some embodiments, 4535 M 1

[E105] o sonos sovbediments, &k *;&

10106] fu nome embodiments, A is L“* -

,

[9187] T some enbodiments, 885 ¥ g

[H08] Evemplary sobodivesds meolnde conpounds bwrmg e foowele
rhersmceuteally acoadatds sal foaws Seovsad?

Al N A

g7y R

wherein non-Nsting ecemples f B RS, &r' and 85 ave defined herein below s Table 1.

s’
K

Tatle 1: Exemplary enmbodiments of compounds of the Sonasta T

Etry ® B A AF

BTN

[2%]
£
H

w5
AH
o

TR
4 B H Phesl ﬁ"‘%
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g 2 & N-

{0109 For the pusposes of demopsivabng the manner in which the compounds of the precent
mrversiaoes are named and refuved to bevern e vonpound keving Ge fevmda:

s,
; .

han e chenwea) nane N-{pywaon- 3 -S-{pradin-3-yTinarald-2-avune.
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{8118 For te parposes of demonstrating the manver in which $he corpounds of the pressnt
rventon are numed and refeved to herein, the conpoumd k

fas e chemedd sewe  -mmdin-dal-3-emimm
buhyrate.

{9111} For the pmposes of the presend wvention, @ coopound dSepicted by the saremsc
formuly, wall shied squally well for ssther of the frp ssanhomers or suviurss thereof, o m the cane
whers 3 second chival center 3r present, sl Sesbsresmmers.

(8112} Io all of the e sty provided heretn sxamples of suntelle options) substitnents
e nol mbended fo lvst Ge seope of te daped mvention. The conpounds of the mvenfion may

din-2-ylonumoarst-F-3d eyl

centain sov of he suhobitvents, o combina@ions of substituents, provided herain.

3113 The mesewt swendiony futher relafes to 2 provsss for pregening the compounds of the
pvesear wenhion. Compoads of the present fesclenes can be propared = zcoovdanee with fhe
provedures culined berein, Hom coonsveveially svailable Nathins matenals, conpounds Enovwn in the
Stterature, or readtly prepaved indenmediates, by emplovins dandard synfetic pethods and proceduses
koonn fo those dalled 1 the art of rpamie chemshy, Sandad sothetic methods and procedures S
the pregorstion of nrsenie molecider and Socbond poup tensformstions and mespuistons oo be
readiby obduned From the relevand sotardific terabere oo Foos shandasd teodbooks in the feld Rwall
be appeeciated Swt whers bpiead ov prefiosred process conditons (e, vachon femperahees, Emes,

winls ratros of reactants, solvends, presmmes, et} are ven, other process condiBons can also be used
uniess otherwnse stated innn reschion condhions cam vay wih fe peteuler veactands o
salvent wed, bt surh copdehons can be deternuned by ope slelled & the &t by routine optmirsiiog
wocsdures. Those skilled in B ant of srganie svnthensis will recogvaze that G natwe and order of

the synthedic steps precented can be vaned S the pmpose of cpbossmg the forvmation of the
eompounds desciabed feran
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{8314} The processes desoribed hemeim can be moostored sorordins o soy cmteble methed
koown i the ¥, Yor example, produst formetion can be momtored by spechescopic means, such as
muclesr mogmetic resonance spectroscepy {e.g., 'H or VCY, infared spectroscopy, spechiophotomety
feg, Wilvisbl), mes spechsmedly, o Iy shromatomaphy suck as lugh presswe bgud
chromatorrapy (HPLLY, s chevesterraphy 50 oelpermeston cdhromstogaphy §68 0 o thin
layer chroowiogyaply {TLC)L

{8115 Prepurston of the oommpomnds
chemieal sroups. The need Sur protection and deporterion and the selection of sppropnste profectsg

: can mvelve protection and deprotechos of vormous

gxoups can be readily detenmined by cne dhilled in the art. The chennshy of protechny syoups can be
found, S exanple, o Gosene of 3L, PFrodothe ragge i Grpadie Sowheriz, 24 B (Nhley & Sons,
1891, the extire diseloswe of which Iv mrosporaied by reforence hersin & all pposes,

(3118} The reschons o Hhe wooswss descnbed borein can be caned oul i sakle odvents
which tap be resdily selected by ome slnBed im the mt of copmnic myofiems. Suteble sohvents
Hroically are subshanhally oooveactive wath the reacients, inbormediates, andlor peodoots 3t the
solvent's Beoring fongreratiire o the sobvend’s botling tenpershws. & pyven reschon oan be camzed
ot i o sodvest oF & mevhre of more Yan one solvent. Depending on the parbodar reachon shep,

fempershres &t whoeh the wachons o cammed owd, 1e, femps

suftable sobvenls for 2 peshewlar reschos step can be selected.

8117} The Fxawples movided Selow poude represesizlive mwethods for prepanng
exenplary conmounds of the present iovenbon. The shilled prachtioner will koow bow fo subsirhte
the appropriate reagents sarting materials and posfivabon methods knows to those skl
i andey to pregare the compounds of the present swenbion.

[8118] 'H NME spechrs wers vecorded on 3 300 3k BOVA VARIAN spectromster.
Chenveal shfls walues a2 gooen & pom and selfemed = e mbema shoaded o TS
{otvanetbntalne). The peak patiens se odicated 3y Hlows: 5, woglet, 4 doulel; £, tiplet g
guadnmlel; m mwnitplet and &4, doublet of doublets. The covplayg constantds {5 ave reposted m Harls
{H=), Mass Speckn were obtamed on 3 1200 Akgest LE-MS spechometey (£5-477, Fostvve), Silics
el vohum chromsforraghy was performed over sstiea gl 1NN mech wong the sobvent systemn
descerthed bevein hevain.

119 The examples movade oethods Sv mepaing remeseniziive compeunds of fepnds

{3 The sheled practtonsr will know how to substiute e spproprste magenis, starting satertals

R
)
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and medivshon methods koows fo Sese gl

of the present Invention.

128 Eranple 1) Symtbesiy of of IHpmsudie-Falituourea:

y//A

By B R

R

Frmoe—O + ¥BGR Froo-N=0=%

R

: AR, T B T
,,k pperidine, SHOY |
ﬁ 4 HN ﬁ JQ\

P

"»,”,

B3] To 5 swopension of potarsies Hhiveysnste 3.3 g 3440 momel) in aolvdrons efind
acstals 30wl & @ U woder the vpor dmosphee, was added Sopers 3 schebes of
Fuovenyimethylorycabomd chlonds (88 38 swnell o anhydrous sthyl scetate (30 ml} After
sddihon. the reachos nuxhwe was sheved &t room femperaiure for 34 howy. Then, it was convendrated
and panfied Seeugh sifies gal cohws chvomatography {dichlvromethane havaner = {0 fo affned
30N £ of e roduct OHFH-Onmen- Bl imethyd) carbonuothroryanatdate s onlarless cel

I 23] & reschon nushee of O-{FH-Suoven- SvDimethy?) carbondsotisoeyanstidate (308 &
178 ponel) sod pinsdie-Z-arare (18] 2 169 mowsl} i toduene {80 ml} was vefhuxed for § bows.
Then # was Shered and washed wuth toluene fo mve 880 £ of produwet | -Fowe-3-{pynivadin-2-
yirhsowres as white sold, which was divsetly wied in e nend step wathoud fiuther mniBicabon,

3123 To s stored sepension of 1-Fooe-S{pymudin F-viterares {(8.80 & 159 nunsll in
divhioromethane {1230 mil} was added pipesidive {34 ad} The reacBon puxtme way shived & roces
tenpershrs for 20 howrs, and then SYersd and wached vk deebloromethane. The onade proadect was
stunied o water {3 pal} for 18 panwtes, Slieres, watked wath walsr and dned wylsr the wacnam to
135 g of pwre product I-{pimnmdin-yiithtowes as whte solid 1 H MR (300 38k

P JRUST o, B DT, 100 G, 1M NEL SIS 6 IH NN, 883 {4 J=48 B 3H, TE}
1 He 3 CH
{ﬁilﬁ Exzupls ¥ Synthewis of 1-{pyrasin-3-y{ihowrsa.

] AN
Y

N
Oy .r-"'\:\.

TS ﬁQﬁ

)
[222.]
J.,.
o
i|
iﬂ i:xl
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i Ea{mﬁamﬂ 2ylitidowes was Synthesized from pymamin-J-vlymive @ the some
ronuner 35 Exsmpde 1 o provide the product 33 & white solid. 'H IR (300 MBEx, DMSO.E &
IR IH NI S i I NHL 568§, 1H NI 832 6 RO S8 & W O

81 36] Example ¥: Svmtess of | {poimtdindDithsomsa.

8 w?

.ﬁf ,:v\ i
R R
o K

FBIITY lpoivedinadljtsourse was synthestred Fom prrmssdim-doylamme m the
IR (MO0 M, TS0
LR S0 e I H CBOEME

same townner 8 Example § fo provide the product 85 8 nlute sold "H 1B
4 5 1083 s, 1, NI 1098 s, m NER, 939 6, THL N
J=60Hz 15 CH,), .14 (8d F= 5.7, 1.2 8=, 1L CH.

FO1 28] Frample 4 Sruthests of 1-{5chlovopyrinsidin-3 -+ thimmes.

I3 I--chlospainedne-d-ylthioess wie synthesized foon S-chioro-pryrwnidn-3-
viamine in the ssme mauser a3 Exsmple 1 to provide the product s & whte solid. 'H MR
L300 Mz, DMEO-) 5 1088 ¢, TH NI, 9.90 ¢, 1H, K¥D, .20 ¢, 1H, N9, 872 (o 2FL CHL

LA S vomopminadin-FoDitoomes was symthesired fom 3-browe-pynnmdin-2-
R

yiumine i the same manner 35 Exsmple 1 o provide the peoduct 25 & white solid 'H 3R
{300 M, DRSO 5 1085 & YL XD, 989 (s, 150 MED, 971 ¢, B D B77 s, 38 CHL
fH 1Y] Exsople & Synthests of T-{4<{infuoromethy] prrimedin- S itioussa.

S :N:Q" ™,
3

o

By
ﬁ;»'_"\\gh ‘hﬁ «.M N, :&
M

1YY ddmfvoromsthyliprisedn-daiibicese  ws  Syuthesred  Hom 4
nflvoromethyl-pymnedin-Ivdsmme i the shoe mmner as Exsmple 1 o provde the
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praduct VAR OO0 M, DNSO-E £ 985 {3 IH M 833G, IH L BT, F=31H
IHCHG, 7681 F=48 s, 18 O

LM Bxanypls T Syathestn af 1-{&%—&&&1‘5 ipnm&m—\ A yhoures.
s M, N OHy ,
o, f,JLW 3 ‘*w . Aoetone, selu 3 “3‘&:1

1Y .
IHNMNH T

Ty

B3] Hevorl chlenide {17 =i, B} ooedl was added dropoitse fo 3 sohetion of
o Hoocvanate {181 7 35 oewel) in dyy scstone ;"3‘3 mi Y &t room femperatwre. ¥ was heated
fo pefhix for 15 nunutes, and then beated wafh d-oefinipmnsdin-Zapese {LOF g 1D mosel}
Reflimone was conttmied fu 30 sumsten. A8 cosling down, the reaciion michoe was powed oide
see and shrmed o 30 ounwies. The precipiints was osllecied b Slvston, washed with water, and then
ErdoSsed I sodnoe hydromde 30 wld &t 88 0 & 30 ooomies. B was conded o orocem

fempershne and povmed inte fee-cold & BUHO OO0 =i} The pH woax adusied fo 88 wuth powder

sodiues carbosate. The orade product wes collected by Bllaton and washed with water. & was fnther

sharted m dehloromethane and filtered o e 340 me of conpound I -{$-metihnipymimadin-2-

yhithionwes 3o white solid 'H MRR {300 AT, DRSO § 1038 {x 1H, NI, 1027 & 1H, 80

SIS I N R =51 He IH CH O, T J=51 Be 18 O 24040, 38, &CHE
LM Bxongple 7 Syothests of 146 oednyibenzaldjivanl-3 -+ s oures.

RL3T] Smthesis of [-{S-methylbenvoldihiazal-Zyiibiowse was fyntheszed fom 6-
methyl-benrofiusrel-2lanvre m the same moanrer 3¢ Examgple 7 fo provnde the prodhact
white solid. "H MR (300 3E, DMSGRY § 1LT3 G, 18 NE, 906 ¢ JH MR, TER (s 18,
CHY 7568 J=T8He I UH), T30 J= 7.5 He, 1M, CH,), 237 {o, 3 AeCHY.

{@3%53 Example & Syonfeasef mmm&m- Fylnfsoursa.

%&\r m\
"«[\  Sntvene, Pl 5

5

- R R

3 ploerding, THAOY, ot
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13 To » suspension of polesstues thineyanaie $4.38 g 340 mmol} m sobydrows ethyl
avetate {Biide 3} ud} ot § U under the avpon stwosphere, wan added dvvpwae 3 solubion of
Huovenpbmethyloryr-catond shismde Fmor-Cl 103X £ 0.0 vonel) i sninydvons efind scetste {50
mL} After sddibon, the reachon sevhee was shered 3t room deopersiues for 34 bours, Ths reachon
nExiEre was dluted with hexames {10 ml), Sen Slered throushk 3 xlice el pod ad washed wth 2
mavhme of dickioromethane and hexanes (3573, 200 b} The Hlate was concentated to groe the
erfe U8 -Ruoren-Salimethyl} caxbonmotinrevanatdate as hght-vellow o, which was esolved
i fohsene {100 ml}, llowed by addibos of promedm-T-amane £3.82 £ 35.0 mowell. B was refowed
for § howrs, Eliered and washed with toluens SN ek} fo affeed | Faee-T{prrnvdin- Xy lithionres,
whick was swrpended @ dickliorcomthans (MM i} sod ested wirth pypendize (38 wl . Afer siived
o rocoy tenpseshee S 1T hours, the piviure was Elensd and watted with dichivmmethane (10
wil} then water {HN ml} The solid was Soed under the varmen to afforded 445 z of pove produnt 1-
yransdm- -3 hiourea as Eghi-brows sobd

3 48] Frawple § Symthess of I {pyndin-Yalpropan-1 -oee.

Hmﬁl LN sgee LD, 15 7T, Angan
o '5.5*‘* N o SRS - -‘“
T NN I HG

3 20 NRDH

(143} Te 2 stired soluhion of 2cyanoprridise {10 & 1V ool in anbydvoes diethy] ether
20l at & =15 °C under avpon stoosphers, was added slowdy isobubduiarmesur booasde (M
diethyl efher, S8 i, 12 comel). After addsbion, the peachon mevhwe was shred af Hus tempershee
for 1 hous, and thes sllowed o warp up to yoom temperature over 3 hours, It was guenched anth 3N
HOL 8wl & § 0 and stuved fv another 15 punutes. The pff was adtusted to &8 wath 3N M08
The minter was dilsded worll water {12 ml} and eviracted wath efhy] acelate 0 uf x 3% The
comivned orgarsc Iaver was dued over M50, convendrated and punfied Seough afies gel oolmm

chroawtorraphky {elind sostetebexanes = €58 o B fo affed 140 7 podeet 1pwmdis-3-
vIipropan-1-one a5 oolordess il 'H NAE 300 MHz, (DO S 868 e F=4 3 09 He, 1K CH).
EE F=81 8 I CH) TR @ F=T75 188 I CHO) T8 78 @ IH IHL3ITE T
=86 He 3 CHOOL 334230 (m 1N (0 L0 =68 e & OICHG) ME AT =168

FE14Y] Frongpde ¥ Synthents of 143 5 -dumetbydmamidin- 2 vliethanone.
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Ml O,

BI4H 105 dmetyipnidin 3lethanose was  synthesized from 3.5 -dimetind
pyndine-Y-carbonitile snd methyimapmestom brocotde i the suwe muumer 83 Exumple § &
provide the product sz 3 coleddess i 'H XMR (300 3, O, SR F=09H 1K, CHL.
TAT (A, F= 15 He, IH, CH, 260 (. T8 CH) 256 6, 35, CHYL 136 (s, B CHO0 MS: ME
= 35%

fBl 44 Fronypde 1 Symthests of 1§ methomyprmidin-S-ylethanons.

\_\

Mol ,,***‘\-\

& o
R

O145] 1-{Fensthomypinidin-T-vlethonmce was synthesized fom §-Methony-pyvidine-2-
carbenitrile sod melvbuosgresrss brorede I the soue neewer 3¢ Exonple S0 pmw:igﬁaé
product as s sobd, H AR (300 M, CDORY: § T7F-TA2 {on, TH, CH) 6933, J= 8.1, 08 8,
YE CH GG .00 6, 38, CHOAR, 285 &, 3L B0 M N =152

181467 Fxample 11 Synthesis of I-<quinolin-3-wiethanons.

\’\‘

w.{’\* E’J,\ o ’\\

LT oeeeln-2-wlsthsnone was Sxmiheﬁlzeﬁ fropn Qunckse-J-cxrboratnile and
roethvhnsgnesnun bromde in the same manne Emmp% o provade the product as a
white sold. T WE {300 M CDL: 58374 F=84 He IH CH ) 80 J=87H, IH
G 813 J=87He 1H, CH ) 787 & J=84 He I1H CH ) TRV78 (m, 1 CHY 88
TEY w3 CHLY 288 s 3ML CRWOOL B MET =172

1 48] Frample 1Y Synthesis of Ipwmidin-2 -vi"?gs&m i-ome.

i

8 Lpidn- 2o Dpvopan-1-ome was swﬁkemed fom pymdise-d-cmbomtnle and

wer a5 Example 3 fo provide the product as » Ligt

ethyimammesinm bronmde m the sarwe mars

[
frud
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wellow sl H XME 0300 W CTOL SS68 08 J=48 09 B 1B CHO 800 (&, F=81.12
He YR CH G TR F=T75 18 e 18 OH 3T 8 m 1B CHF) 335 g F=75Hs 38,
00, LR g = %&%ﬁ{f‘{{s A ME = 138
fE150 Exanpls 15 Syrdtheses of {pyndu-S-yihotan-1-sue.

B - mdin- Dol ibuta-l-cne wan Simthesiced Bom Pyodine-Yonrbombile and
propyimagneshon romide i the sune manner & Example § to provide the product & =
calostess oil. *H “&Eﬁm M=, CTNL) 5868 (g J= 5.1, 0.9 He, I8, CH), S04 & J=81, 12
He IH CHG TS I=751 S&&ﬁ@&&a%&7@gm§ﬁ,t&&i§‘\& F=75%Hg 28,
LHL TR G 31, {:{'i;} PO G J= T8 e 3N CH) MO MED =10

15 Exvople [4: Bydhens of 1pyriden-J-viheptos-1-one.

15 1-pymdn-3-yhheptan-1-one was Synthesred from pindine-2-cartborgtnle and
hexyl meapresitm bropude m the same manner as Example ¥ fo provide the product as =
roleeless eal. "H MRS (300 3z, €DOLY: 5 .68 ddyg F=48 D9 He, 1H CH,), Sf}%i{k J=8L0%
He HHG T @ I=75 18 H CH T80 m H I 33 J=T0H 34,
CHOO), 176168 fon IH, CHG, 183136 foe S8 3 = CHy, 080 0, F= 723 He 38 CHY MS
ST =180

{81 54] Example 15 Synthens of Jowloher- I {pwidin-Jyiethan

RN
!u! &y
§ N

B8N Opclobentl-raidie-vlethanone was  synthesized from  pymdime-3-
crrbonirile and owclohexyimettnd mapmesnm brosaide m the some oromer 2 sxaple § &
provide the product as 2 colorless oil. "H NMR (300 MHe, CDCK): & 8.68 (8, F= 39, 0.6 He, 1,
CHA B0 (4 F=81H: TH CH 78 (&, J=T8 18 He IH CHJ 745793 fm I CHLY
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oA
[
o
:p'd

¥ Hz, 2, CHO00, 304-3 .00 {w 1H, CHE, 178180 G, 10HL 3 x OH) M ME =

[B156] Exarple 16 Synthests of 1{pyuidin-Tylunderan-1-cus.

[BI5T] Hpmdis-3diondecan-] one was synthecized from poadee-Scarboninle and
wdecsny marvesitae bromude 1 the sotee mseer as snanple 2 to provide the M&‘t 257
codariess ol “H NRER (300 38, CDOL): S 868 (g, J= 4.8, 09 Bz, 1 CHOL B 1,533 8113
He, 18, R}, 783 e F= 75, L8 He THL L), TH87.43 fm 1 CHOL 331 ¢ J= 75 He, B

CHOON, 175-1.68 ¢, OH CHY, 135123 (m, 148, T2 CHY 088 &, F=68 .@; SH, OH. M
MH =28
fB1ag] Emmpﬁe 1T Smibesis of syl IS rmatbylpyridin- 3D -cxopropanasts.

O™ o U e ey
SEmn. Mtk i e \I;j

o

Hh

SR A reschon sviwre of fowinipioodme send {180 £ 7.9 owel} and cone. slfsic
arid {~88%, &8 pal} 1n sthanol £30 ==l was reffuwed for 24 bows. The exira ethanel wor evaporzted
followed by addvhos of water {30 mal} 5t 8 "0 The pH was adiusted o & with sodivm bicarbonste
powds. Then the mtxbhere wasy extracted with effvd scelste (30 ml x 3}, s:od Se cowhined argamye
Sever weas dured ovey anbedvowy sedunam sulfals and concentaled fo af¥ford 120 g oof effnd §-
mefhvipicalinale as 3 colomlens il M5 RE =188

FHIEE 8 solwion of mbrdom el scetate (ul, 3% moell = toleese (30 =LY, was
rested with sodivm: ethoade (349 mz 8.8 mg) &f room temperahoe. The nuvhee was shred undes
argon ahwosphere for § howr, and then sthyl S-metbyvipscolinate 4459 mez 3.3 nunol) was added The
reschon mivhwe was besfed fo refher for 30 bows. Afler cooling fo room femipersturs, o was
Avndsfied (pH = &) wafk acebe aoxd, Holloweed by addrbos of watey (30 vd } and exbacied wath syl
auetals (30 =l x 31 Te ooubemed oegmrse byw was died over sahydrows sodtuen sullsds
ooncenhated and punfied Hooush wbea gel colonw chvonatorraphy {othyd scetateboanss = TN

b 2SN o affosd 30 g of compond ety 3-{6-methylpnedims-2-y}-3oxopropancate as Sght-
yelow ol 'H NME (300 Mz (DL ST8T @ J=78 . IH (8, " @ J=T8 B 1K
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CHL TN E =T33 IH o 3353800 (m 9, S CH I & B A, 138 7=
TI3Hs IH, CHG M A =38R
[5161§ Exenple I8 Symthesis ofetfid 3-{Sromthylpyidin-2 - Tcropropaneste.

| HQT-‘J\\ “'lL\;}Ey

fOI6Y] Bdnd 3{d-wedylpyridin:-3-pli-F-cnnpropaseate was Synthessad fom dmetind-
proime-doarboxvhie sopd m the sune mrwmer a3 Emm@x& 17 to prennde the poodect s 2 ight
yollow oil. "H NME (300 M UDOL) S 850 {d F=351 He 1H OHG, T8V F=06 He 18
CHD T3S F=51 09 B 18 CHL 4. s;m H, 2 O, 388 3 30 AxCHD, 13 0
J=TI3He ¥H CH) MM =208

fB163 Exmnple 19 Syomthesis of Ddvoms- E-{pmidin-3-wlisthancne bydrobronsde,

£

o & o v . %N
1 Bey, O~ 750 il “]I;*“"Sr
* b
FE16d] To s solobon of 2-scetvipaidine {243 £, 30 nmsed) i 2 nastore of 5% bvdrolwsnse
arid 2 2wl 30 sweed) and acetie anid {32 el } &8 8 L, wan added dvopnae Sropsne {113 ml 33
pnal). The reacbos mivhee was sivred at room tempershoe o | bow, and then T3 0 for Shows,
A8er cocling o room temperahere, 1t nas dilwled wath tebrabordvefian (35 mil) and stoved overmighd,
The product was collected by filration, washed with tebsbyrdrofiman snd Sred wndey vaewmsn 338 ¢
of 2-bromre-1{pydm-3-ylethanore hydeolovnade was afforded s wiate zohd.
16N Exmnple X Swotbesis of Spmdin-2vD-M-{pmenidin- 3 ithtard -2 -amine.

s W™ Oy

FBI6E] A reacton puwhme of Y hrome-IHpwmidin-3vh ethonone bydrobromide (168 g &
mewedy, I-{prisedin-dod iaomee (0053 & & mmed} and einlnune {38 mi. 13 mewol} in ethenad
G0 mly was refhuxed for | bow mdey srpon stmocphers. Affve coolimy o room fengperabve, the
reaction ppvhoe way guenced with weter (180 mly and stovsd $or another 2 hows. The oruds
moduct was collected v filbahon and was Sether panfisd by reorysialbsston m methanal. 113 gof

romponnd Spmdin-2 7D N prnsdin: 3 ifkarel-Y-amine was afocded as white solid "H AR
35
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CH@ 8%3-3‘5?1 IH, {ﬁg

500 3, DRMSO- \ 81
IH CH TR J=3530H 1§ {}k‘s M M = 358 4@*&&5}3—3—?@&%@-{@%@&&4a;--
yhithtased-Jamme conld be Sether convertad to the BCY salt wing Se following procsdwe: &
saspemian of SHpyndin-d N pvinedin- S itesnd Yamine {0 ne, 84 oeal} v mefhemel
LI ml) wes beated & M H{I soleben {in {d-owane, Iml). Then i was hested to reflux and the
reschon ouviore becamie § olewr soleticn. The sobent was removed by sveporalices and the mven
residue was Suther muified by recrystallization in ethyl avetate to affed 130 me of BQY sl '8
3R OO0 REE, DRSO § 871847 {m, 38, THG, 858584 fm, 38, TH, 101487 {m, 1K
fHL TG =531 s IH O ME M= 256, |
G167} Example 3 Syuthesis of 3 \A—@.\g&%mm’}ﬁ‘m{mm -EEET

18R] N d-diphemdifisral-T-smine was synthenized fom 2-brome-1 sphenyl-ethanone and
phenyi-thimwes in the sane manner as Example 20 to provide the product a5 2 hghtvellow solid B
NRR (300 M, CO N & 7808 (m, 3 CH G, 755 o, 1, MED), T45-738 (e, 79, O
TIDTO{m 1H CH 683 {8 =188z I¥ CH. & MH =351

169 Exsmygpde 23 Symthesss of ﬁ-@m&i—i{p&m&m-ﬁ-ﬂ%ﬁu@—fm

i;;k l”
-y
M

*, P
% eeind
tin

¥

<
‘;\

s

2
R
N

BT YWohenvl-d-fowmdn- 3l thiarol-amine was synthesived Soms I-hromeo-T-pyoidin-
i ethmons and phemyl-throwes m the cante susns 3y Examgple N o prowds the product 35 3
Yzht-vellow solid. *H K {300 b8 CDXCL): & S62-860 Om 1H CHL 80 (& F=81, 12 He
IE CHG, 7956, J=81, A He 18 CHEGY T8-534 im 8 5 = CUH snd N8 oveslapped), 7.33-
TG TH CHS T3-7 08 (o, 1H OH ) MM =250

171} Exsmypde 23 Symthesss of 4-pheayl-N-{pyromdin-3 +Tihizzol-2 -smne
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BT 4 Pend Mi{pwradin-dJithissl-Jaosee v sothesired Soss 3 desma-1-
phenyisthanope and pyrimsdn-Sydlnoess m e sams manver as Fxample 20 o provide the
peoduct as & white solid. 'H MRR (300 &Ex EAEB0-a 5 1LE0 5, 1H NE), 883 g{i J=31Hx,
B, CHh T8989 {m, 38, CHG, 782 & IH €8 7837538 im, 38 CHG, F30. 8 4, 8L
CH T8 & =51 B IH CH ) MS: ;.i-ﬁi 255

BT § ’mmg;}e M Symthess of M@wdm vl luamal-Y-wmane,

[0174] N A-difpyridin 2ylhia
ethanone and pyvidine-3- - Shoures in e same mammer as Exsople 3 o povde §e product a5 3
white selid 'H 3R (500 MMz DRSO & 1145 (s 1L D), 860 ¢d F=45 B 1H CHA
B33 J=35 088 {8 CH), 78T @ T80, IH CHQ TR & F=848 20 H: IH
CH LTI o I CH LTS G IH CEL TR M e IH CHL T W J=85 18,
CH,Y 696697 fm 1 CH 35 MH =235

i-J-amens was Ethenred Hes J-leoems-l-pyndis- 2k

Y ithramel-3-anune.

1 T8 $<pvmdin- 3D {pwinsdin- 3y Tithsnmed- 3 arsine way synihesized Soee 3-brome-1-
rndin-Sorl-ethanone and prmmsdom-J-ai-thowrss @1 He same manmer 35 Exsnple 3 o provide Ge
produet 35 3 ey solid H MR (308 M DRSOy & TLOS {o, 1M MED, S48 1Y (e 1H
CHL S5 J=48E 3 CH S 831 &d, F=531 18 B 18, CHG 835821 ém 1H THY
TG I O TA6TS N 1B CH G T ¢ =4 8Hs 1H CH_} ME: MH =35

[O1T7] Example 3 Syuthess of S {pwidin 440 -N-{prrimidin-3 4 uazel--andne.

]
oo
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BT dpemdin-dod- N-(pvries i -3 v ithsseel -2 axine was syutiesived Srowm 3-femme-1-
pyadm-fethanore and pynosdm -3l thicees in the same masmer as Exanple 3 fo provide the
product as 3 ey solid THNAR O00 M, TRISOE S 1199 & TH W90, 885 {4 =48 Bs 2,
CHS 858 dd =48 13 H: 28, CH ) 789 &, T, CH ) TES-T.85 G 3 CHY, 7O & g
S8 ¥ IH CH MM =338

LS Neprems-3ii{pmdn-3viseral-T-anune was syothesized fowm I-lwomo-i-
pyridin-Svlathamone and prrorsdie-Saithkiowss in the smme manner as Bxaople 3 4o provide the
prodiet a5 a brown solid 'H MR (300 Mz DRSSO & TLET ¢ 1H 3D, 860857 {m, 1M,
CHY 8531 d F=15He 18 CHG, 5,3_{35.&. F=348 i&&iﬁm&a A3l J=34 5 IH
{:ﬂm TREGN, J=78 13X L €H 3 T8 48, TE I8 He IR CH L 798 ¢ I O
TIT M im 1H CHO M M =256

0181 Exemple 28 Synthe

-

i5 of d-fpvrdin 2D N-ipyrinidin v ihiamel 3-ansine.

FRIRT] dpryridin- 2D N-{prrimidin-JTithoamel- 3 srvime was synthesized ooy 2 -berome-1-
pydin-dyl-ethanone and proosdum-f-yi-thioures i e same manner 25 Exaople 3 to provads the
product 35 3 rown solid THIRER {‘Eiﬁﬁ M¥s DM & 310 o, I NH)L SR 8, =08
IHCH) SRS T (o IHCH L 846 (d F=608e 1 CH ) TR I=T78 [3H: 1§
CHO 787 @, J=81, 31 Be, N—E Cﬁ&? T8O IH O T3 8% e IH N 7i10{d J=
57 13 Hs 10 OH M5 MEH =356
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[0183] Example 29 Synthesis of 4-{6-bromopyridin-3 -y N-pyrimidin-2-¥]tianel 3-

: EXY
Yl .
b R

W g o
ELIRI T
he™ @"""\N"’ \ﬁ

[9184] 4-{6-bromopryridin 330N -{pyrimidin.3lthizel 3-amine was synthesised from 3-
beesms- E-{G-bvome-prndin-3yli-ethovone and  pyesdme-dgd-docurss @ the same menmsy s
Example 20 to provide the product as 3 gray sobid 'H NMR (300 M=, DMSO-E) § 1192 (s 16
SED, 865 (A Jo 45 He YH CHOTSS (8 F=TE 00Hs IH CH TE & =31 He 1H
CHoY, 775, F= 06 He, 15 CHL), 754 (4, =81, 098 B 1K CH,), 705 ¢ J= 485 18
[B185] Example 30 Symthesis of $03-methrlpynidin Sy W -dpyrimidin -vhtbaned 3

(91867 4-{4-methylpyridin 2-1)- N-{pyrinsidin-3-yl)thiasol-2-amine was synihesized fom 2-
hromo-I{d-setel pyndin- 2l sthonone sd prrimidin i thicaes i the same vonoer as
Example 3 to provide the product as 3 duk gy solid “H NMR (300 Mz, DMS0-4): 5 1181 {5,
VHL NHY, B84 4d J=4. 8 M 7H, CH.) 842 (dd F=43, 08 He 1H, CH), 782, J= 09 He, 1K,
CHQ 770 { 1H CHY, 714712 (o TH CH), 704 & F = 48 Ha, 10, CH, 236 5 3,
ArUH G MR ME =2

15T Exmmple 31 Synthesss of 44035 -Somsthylpyadin- 3ol prringdin- 3y libtasal-

[6188] 4035 Simetfrylpyridin 2yl N {pyrinnidio 3 yDfhizeol 2 amine wes  synthesizes
fom 2bromo-143 5-dimethylpmdin 2y -etanoce wnd primdindaddiiomss @ the same

33
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manney 55 Exompde 30 o provide the prodet a5 & hght-gray solid. "H NMR (300 e DMBOd) &
170 {5 I, NED, 86448 F=4 8 He 2 CHY 834 ¢s, 18, €, 748 &, I OB, 741 45, 1K,
CHL, 7.82 (¢ F=48 He 1 CHO, 253 ¢, 3H, &CH), 237 (6, 3H, ACH). MS: MH =284,

RIS Evample 33 Syuthesiz of ﬁ“@mlmﬁmnﬂmm@mn&-%ﬂ}mﬂ* -2-ad
dieirocidoride.

oI - Q-pmmsdin X-vlannusituazel-4-ylpmidin-3-of dibvdrochionds was symthesmed

e J-Bromio-1-{H-hedroxy-pimidine-Iyl-ethanose  difkvdrochlonde and  pyoisudm-3 vl

thizawes in the some mworer 23 Feample 30 fo provide the product a5 5 mvay solid TH X 05306

S DM SIS & I N S ] J=453 e I CH ) TR G IR THL TR I=

SIH: I CH), TR =48 IH{H)L 680 W J=680 s IH {H L8B3 W T=831
TR OH G NS M= ?

{iﬁﬁ?l} Example 33 Synthesss of Nipmmdindol-${aunslin-3othizcel-T-anine

1 \a m
L

193] Nuprmmdin- Fy-d-{genalin-2 ] ifveze)--amine Sithydrochinside was snithesized
Fom 3-trome-i-geneln-ivd-ethanone dibvdwoclionde and pomdis-2oaddthiowes I e same
menner 3 Fxample 3 to provide the product &5 2 gray solid 'H MNME 300 Mz, TS0 § §.8¢
IR0 IH G 80 F=31 e IH LH L8568 G I CH ) 838 =87 33
IHCHL 8 J=78 1 IHCHS TG J=7T5E IHRG 3 8 =78 B X
CH.Y TI0 R J=4 8 e 1H CH ) M MH =38

U193 Example 3 Swmihess of HO-chomprimadin-T-pl-3-{pymdin-T-vliteasel-3-
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isg M3 vhlompyrimsdin-I-fi-tpymdin-d afjtiezel-2-ameve was symthesized fom -
vomo-l-pmdin-dad-eihanones and  chlovo-pymmudin-Jaiiuomwes m the same memmer as
Framgpde 20 to mrovide the produst as & wlife solid 'HYWAE {5“3{'} it BSG-ahE § 12.11 & 1M
NEE AT G M CH G M E I8 e B CH ) T T80 By 1M OCH ) TR do 1K
CHL 708G IO T3 G, B OH MS M =200

1IN Exanmde 3% Synthests of NS -bronppyrimdin- - iprndin-ZoyDitaemad-3-

&8 Y, o

RG] WS -romepynaddin-J-yD-d- (e din- Tl hiarol-J-amine was synthestzed fom J-
rome-lpyndin-2ol-elocone and  Oheooso-pynsudm-dl-Svourea 18 the same oenvey &
Example 3 to provide the produet 2z 2 white solid. 'H 3R (300 38z, E}E&S@—rix}: & 1280, 1,
B BT S CH L ESEim IHCH LT =788 IHE CH L T8 =81 18
He IH CHO 7776, B OHD, T35-7 20 fm, T O, MS MEBT =339

197 Example 3& Symibeus of M mebyipymmidin-Ioli-d-fprmdin- 2 idarel-3-

*"‘% N s¥>§ iy

“Ea “‘“} ?&4
Rag

IR WNdeetvipmivedin 2 ad-S-{pridin-Yoylituared-2-anone wes mymthestred  foan
rosee-l-pyndin-Iol-ethanone and {(Jmefhyl-prromsdin-Fal-hooures n the sanw miaooer a3
Exampde 3 o provide the product as 2 gray solid 'H NAME 300 28k, DMROEL): 5 1L ™ & 1K,
NED SAVd =40 e B CHO BA8{d J=48: 1H CH Y T8 =788 18 {H
FE S =75 18 He 1K O 7 4, 18, (3G T3 ST {m M HL 88 =48
TEE CRL ) 88 8, 3, SfTH ) MS 3BT =370

41
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l,,,u

190 Exsmple 3T Symtbess of S{pywmdin-d-i-N-{mBucsromethnipymissdin -

yivheazol-2-anume.

LR N 'Q@E?tiéiﬁ:ifﬁ}*'j?“{’i'imﬁmmtﬁ%ﬁp‘nmﬁ -t ithiarel-2-amine WRS
synthesized fven 2brooe-1-pymdin-F-v-efimnose and ($nfoomefnl-prromdn 2l loourea v
the same manmer & Bxanpde 30 to provide the product as 2 gray solid “H MR (300 3Lz, DMBG-
\i\} & 1243 5, IH, B8 858 iﬁL F=4iHs IH CH 88 J=34He IH CH) FRTH J=

3 Wz I CHD, TER-TST fm 0, CH, 748 (W J=25 He IH O, T & F= ST Hs I
CH MEME =338

[201]  Exvample 3 Swthesis  of  Sowehyd NiSprwidin Joolhiazel2-

yitbenra{djtdarol-2-onine

Y] S-rosthyl- N{d-fpmdn-3y\thiared- 2vh i venmofdthiared-2-aoine was syntheszed
fom  Jbhroso-l-pwmdin-Z-viethanone and {($-owlhyl-bensofuamel-2-vhoowes n the same
penner 35 Bxanple 30 o provide the product ax a ght-frows olid "5 MR {308 M £I N &
&2 &, IH Eﬁ,&} E13{d F=68 % IH CHG. TR E F=73E 1H CH, 7843758 {m, 1H

b TI3-TA8 G IH CH), T35-T18 fm IH CH), 384 G, TH, O CH) ME MEF =325,

{ﬁi&ﬁ} Exmmple 32 Syothess of S-methel-dpmidm- Tl N dpmimidin- 2y Dilgarel-3 -

L)'

se was mimthesized Som
F-bronn-I-pyradin-2 —yii-@m&-@ﬁﬁ and mmm&ﬁ—ﬁ —_{‘\i—ﬁisima m the sanse mswmer 33 Example 20

|3
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S=43He M CHD i J=841 H R T8 =3B IH CHG T3 8 {m
1H, CH,) 701 @ J=4 S Hz IH, %‘Z?.sw 37 ¢ W CHG. msz-mf= or 1]
20N Example S0 Syuthes

R w}, " S)\
[B206] S-Esbyt-d-{pymidin- 2yh-N-{pyrimidin- 33 Mhiszel-2-suune was symthesived from -

&m—&m@éﬁn&-‘ﬁ&mﬁm&ﬂm and pyrasden-3l-throves m the same wwarmer as Exarnple 3t
provide the product 3¢ & may solid, H IME 00 MHs, DMSO-Y & 1161 s T, M, 62858
fm, 3 CHLL TRV F=T8 R, 10 CHQ. T8 @ F=T8 18 B I CH) TI370 i 1K
LH L TR .J=48 Hﬁ, IH CH 32482488 {m 2H, 8{H, overlspped wuth the peaks o DRISRY,
1384 J=T5He 30 CH MS M =28

{207 Example 21 Syot

Pamme

ae1e o S-mopropyl-d-prridn- 30y die- T iikavsl-

] Sisoproprl-fpwmdin-Yadi-N-{prmimidin- S yiMiased-3-anvine  was  syntheoised
Fom 3-bromo-F-mefod--podn-3yi-bafan-1-one and provssdie-2-vi-tleowres mthe same manner
3 Fample M fo provide the prodint v 2 Boldoray sold. 'H IR §\ 80 Mz T S$ 883 (s,
I3 MR ROT-00G (m 3H CH Y TSRS J=T8He 1§ CH L TR J=81Hz IH CH ) 717
tms $H, CHGY 68% 4, F= 51 He IH, CH $354308 {m IH, G 188 d F=88 s &
CIHA MS: ME =288

[O208] Example 42: Symthesis of S-peahl-Spymdm- 3 N-ipyrimedin-2-vDildamal -3-
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I 5-Pentvi-i{pimdind- i N pmmidn-FyDilsssel- 3 -anre was nntbesized fom -
oo F-pyvadine- 2opd-bepten- -one and prrimsdin-3-yi-Seoures i the same wenrer ay Example 38 to
rrovide e moduet 30 2 oy solid TH NME GO0 A EE OO & 10T fs, TH NED, S48 (. SHE
CHL T8, S=T5 He 1H CHATHR{ =T IH CH ) Tisdm M OH ) 688w 18,
TH. 32948 J=7.5 He, 7, &CH), 085 (m, ¥ CH) M M =136

21 Example 43 Symthests of Soyelchewyl-d-{pmdin-2- w3 {mrismdin-3 it

[B212] 3-Cyelohexyld-{pyridin-2-y)-H-{pyrimidin-2lihizsol T-amine - dibydrochioside
was synthasized fom Mbsomo-3-vyclobenyd-Ipyridin-yl-ethasone dibydrockioide and prumidie-
o thicurea in the same moswes 3y Example 30 to provide the product as 3 Sghtoyellow solid H
DR 100 W, DESO0-A: S8 (i F=4.5 He, UL CHL), B85 (0 J=4 8 B VB OB B4,
J=81Hs JH CH 3M W J=87Hs 1H CHY T3¢ J=83He I CH) TOS L T=43
Hz, 1E, CH,), 358w, 1 CH), 2.00-1.29 {m, 108, 5= CH). MS: ME =338

[0313] Exanple 4 Synthests of S-momyl-H{pymicin-3-yH-Wipyrimidin 2y Difdamel -

T g

{114 5-Nonyl-3-{pymidin- 2-y{}-N-{purimidise- -y hsral-2-anwwe wan sywthesised from 3-
brome-i-pyndin-2-vi-undsean-{-one saod prriosdin-Foodaheoumes B the samie manwer av Exsenple 30
to provide the product o a silver-gey salid HAMRE OO0 R A 68 N0, U W BB
F=5.1Hz, 30, CH.}, T88 {4 J= 8.1 He, 15 CHL), 772 ¢dt J= 78, L8 Bz 1K CH), TI8-7.14
(m, 1H CH,) 689 (¢ 7= 5.1 Ha, 1 CH, 339 (t, 7= 8.1 He 25, ACH), 177169 fm 20
CH), 140-125 gm, 12E, 6 Ol 087 ¢,/ = 6.5 Hx, 35, CH. MS: MH' =382

[0215) Example 43 Synthesis of Nesopropyl-$-{pyriin-3 - Meipyrimidin-2-yl)thiazel-3-
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: Q ‘- 23 N \ ‘A ; ! 3

B ’} ¥ ? N z”\’&m ] N
% i\ '}hﬂi N F
\% T, & i

X }“W F e

IS To s stieed mespersios of {pmdin-d 4 di - Napmivdin Jailarel-Taowme {51
g, 3.2 ol i dneliniformaesde (8wl was added sodivm bvdinds iﬁi’.}”\n 12 vap, O3 wuwnd) 2
menutes iaber, Jeodopropete (38 ol §2 oopel) s added. The shinme was contoued for 28 hows
The reachon was guenchad with sat. snonossusy shdornde {H b} and extvacted with ofinl avetate
{5 wd. x 3} Ne rowshimed sipamie Iaver wey doed ovey anbydos sodvon sifste, cosrenteated, and
purfied Hvoush abes gl coluen cdbomstegraphy fethyl acetete fevanes = 3 TH o aford M ovp of
e Z\E-ss&;ﬁm?}iai—gpgn&n—ﬁ-}‘i}&%&m&m—ﬁ—}f’m-}m av white solid 'H AR
PO A I FEE N BB F=70E: IH AT M OEG I8 G
IHCH S & IR CH 38 m I NEH, I88@ J=600Hs, ﬂi CICHD ) MR M =
2GE.

ITT] Example 4& Syothests of N-methel-$-{pidin-2-sD-M-{prminidin- 2-vituarad -2 -

B o,
\”{\ oo
noS Nowi
e g\_" -‘x‘?"§§

IS Moameibhyi-d-ponde-Ja N-oyrimedin 2-
Sfpwmdin-Ivl-N{pyrenidin- 3l iezel-2-amme and rodonetione i e same wenmer a3 Exanygde
45 1o provide the product 3 2 wisle sobid fn 5% wield 'H MME {300 M CINEY 5 S 64860 {m
FECH) SISS D e IRCH L VTR I=F8 18 e, 1M, OH 3 702 & I CH ), R8T
{m 1TEL CHL) 890G J=9 8 e, 1H OFL), 407 s, TH, ICH ) MS: ME =T

[O218] Example 47 Syohess of N-benmpl-${prymdm-3 (- N-ipymimidin-2-vDidamel-3-

MY Nobensyl$-{pvdin- 341
$fpwmdin-2vl-H{penden- 3ol ihesmel-3-anene  and m«: ropede i fe some Denwr &S

&5
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FExaogpde 45 to provide the product a5 & white sofid. 'H NME 00 3 O § 882880 {me 3H
CHLSME =780, IH CHY TSI MLCH) TR :_gi F=T3Hs 3 {H ) TR
T35 {m 48 T, sverlapped with the pesks of CHCL) & 88 & J=48 He 1H CTHJ 5588 &, 3
NOHArh M M =348
[B23]] Exsople 8 Swbes of  2-Grmsin-doltbssed- 3o prmwedie 2
¥ionene dethanad,

HELZEY 3-(-{pmdin-2-vipthiamal-2-viim
pyadin-ali-N-{prmmedm-d-yhifuasel-T-amwe  amd Ihwoesthene! B fe wme manwes w5
FExamgpde 45 to provide the product a5 & white sofid. 'H NME 00 3 O § 853380 {ue 3
CHSH SR E F=T8FE IR {87830 @ 38 ﬂi T I CHG 8B J=
48 ¥, ¥, Eﬁm‘a M4 J=51 He, 30 NI, 471§ J=45Hs 1, QG 430815 o 3H,

223 Exsuple 4% Swmtheds of Shrome-3-{pwisin-2D-M-{prmddin-3 -yl hiasel-3-

wesin- S ylamnsjethens! was sttessed fom

SURA o)
L }_N Bry, HO®D g\ﬁ"\_&% =

8 . N
< e #Lg?_\%

jf’////
w,ﬁ

23 To 3 sopension of $pyradin- 3D Mmoot die Tl ihiasal- 2 amine (812 myp, 04
med} in soehe aod & ml) way added brooene o woom feosperaturs. Sming was conhiged for 2
hoawrs, and then o acetate {20 mxl} was added. The crwde product was collected by filbsbon and
re-orystafhized m ethyl acsinte to afford 138 mp of S droowe-d-pamdn-J-0-Napmnedin-3-
MR GO0 M, DMEO-G): & 893867 du, 3H {H, 816

=§iJ =33 H:; 3H, m} TEF50 o I CH L R @ =530 e 1H OF ) & ME =334
225 Example X Swifews of {-pmidn-20-2pminadi-3-vlandne jthssl-5-

winsthanol
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%

g R Py 2
;Q ® k} SRR SR SR N i& \;55* 3
ﬁ\g PR HORGIRLSM T 4 d Yol

P

N Semed Abe, 130 1T, 5O } %\WW
s HO

Bl & sespension of Spmdin-Idb-N{pyomdn-3ikiasel-T-amine {51 mg, 83
fornmldebeds (385N, 2 mﬁ.?
then ethdaxne (88 oy B v hested o I3 U R 13 hows, Hes cooled down and
concentrated. The rendue way guencled sath water (30w} stwed and Shered to mve the product,
winck was wached wrth water and effind aocisie b sequesce snd fen dned voder voouus. 35 mye of

ounoel} m tebabycdrofone (f mly m 2 secled tube was bested wath ag.

moe componnd  (${pymidin-df-2{pyrmsdin- 3t amene s
wohite solid 'H IR (300 M TRESO S LIS 6 TH NHLE &:‘\-b 58 {m, 3 fj{;} R J
=75 Hs I THG T8 T2 He EE CHG T30 T3 80, I €H TR G =48 s IH
CHL 581 & F=87 e, IH 08 S03 8 T=57 B, 2H (0H A WS ME =288

LT Exanmgple 310 Symthess of {d-{pymidin-2f-2-{pyrinndin-3-vlasuncjtuarst-3-
yhimethyd acelate.

"v,wa-% i =i A0, pyndne
\I; N‘@—ﬁé-t DCE, vetu, BEY

o=

<

X3N] & smpension of (Hpmdin- 32 {pranidin-Flamssethiared-Salmethanct 28
mg, 8.1 mowdy m 1 3-Schlorsetone FXE, § ml} was tested with prmdime (81 sl 1 musedl,
followed by the sddibon of scebe aubvdnds (38 gl 4 ppwcl) 3t voom tenperaboe. Then & was
beated to efiux for 5 howrs. Afer cocling dovm, fhe reschon was guesched with water (S0 b}, the
i was adjusted to 10 by wing powder sodhuss carbonate and sdvacted with dchlovonsethane {38
mi % a%‘! The combined orgemac Saver was dvied over sodtums sulfsls, and then concentvated. The
recuiing reside was smpendes in athyd soetate, Hltered and Suther washed with ethyl zcetate. M mg
of {d-pmidin -3l pyinsdi- vloneneiiearad-Solmmibyl acetale 2y wlhute sebd. Mk 8+ =

[0138] Example
vimnethvl bubyrate.

bk
Al

537 Smthesss of (-pwmdm-Y--{pmmdie-Yvlaseneifvamel-3-
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MY dpwdn-dali-dpmmde-Jolsmenesesel-fallmetyd | bubsie was
syothesized fom {($-podn-3ah-2{proudin-3-slaadneiivanad-S-v Tenethonel and bubme sod
anhvdvde i fhe sanw manves a5 Exanple 49 to provide the product as 3 ofonhte sobid o 375 weld.
HIAR O00 X CDOY): S80S s, IH NI, SAR S fm L CHG T J=T8Hs 18
CHS TP (@ F=78 21 Bz, I8 OH TR0 J=63, 11 e 18 (HO 68 4 F=48 ¥z,
PROCH ) 385 ¢a, OH, SeUHN I3 Q=75 He, 3 CHOOY, TR1ET (3, OB, ﬁff f.f
=75, 38, CH) A5 3N =378

I Example 337 Symthesis of ethy? $S{pymidin-3-vi-3-{prrimmidin-3-viomine thasede-3-
carvonyiate

.&NM.; xﬁ\w’iﬁa ﬁr\ me & i %\\_{}“‘N \&‘i&‘h\%
[!\j e L\} REly, BIOH, Argon Ew\(wi‘?@,,;‘ﬁm H”

23] To a stiwed solution of effnd J-oxe-3-{pmidn-S-ylpropaneste (1,16 z § momol} in
CHG (U ml ) st §°C, was added dropwiss bropsse {339 21 &8 powedl The reaction mexhos war
Frsly stired ot $U 0 for Ik, and then 70 °C fv soother hows. The sobrent war svaporated to grve
the oude afind 2-bromw-3-oxo-3-{pynidin-3-ylipropancate kydrobromede.

B233] A reschorn mexture of oude el 2Swome-3-one-3-{pmdine2-yiipropanoate
bydrobvomsde, I-{pyrimedn-3ylthiowsa 617 oy, 4 newel), and bethylamine {18 mi. 14 womel}
m oathane! (30 =i} wos reffexed for 1 bhow wedey wpon stowosphers. A8y coolng fo rocm
tenpershos, the reschon muxturs was quenched with water (0 nal} aud sired fov 30 sumwtes. Then
¥ way Glered apd the collected sofid was shuried o el acebrlohenares (11, 30 ml} ARer
filbaton  and  doyvmy onder vaomam, PR mp of efind  dpymdw-dadi--paisedieed-
ﬁm&m}’&@mi&é%mﬁ@mhﬁ afforded as brovnreddich solid K XA {300 M, DMEOE): §
J33: IR ML 87538, =405 e 28 CFH ) S.804d J=30 e IH CH ) T8 F=T& 18§
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He VB CHG TR J=T5 1 10 UG 74578 i I CHG. TG =531 He 1K, CHG.
12 F= T2 He, zﬁ,m LITe =73 He 3H, CHY MS: M =328,

BIM] Exsople M Sethes of ety $H{sefvlpmide-2di-2{prrnadis-3-
yiwoeneesrole-Svabondats.

3 B - methvipmdin 3 -2 {mrinsdn Y vlanune s amnle-Foarhondate was
masthesized. S promsdin-dv-thoswee zud 3--methdmmdin-3afd-Fono-proponte acid etfnd
soter in the sane menrer 3x Boonple 33 to provide the prodect a0 3 gray sobid. H MR 0300 38,
LD &R E J=51 ‘1& ‘Z’;R. i'_“ﬁwi E59d S=4% “i& IH, CHL Va3 s 15, CH T35 JF

h;.ﬂ TH CH ) 888§ Sz IH CH G 43 F=73 H‘.‘; 2& TRCEL), X3 s BN,
Bl L8 F=T3He, m CH) M AT =342
BN Example 35 Syoless of eyl 6 welnlprmdin-3f-2-{owinadin-3-

Vienmeibiarole-Scarbordate.

Y] Bl 4 mefnipydin-2-41i-2{pyrinsdin-Iodaeneilsarals-Scarboodste wa
muthenred Som pyrorsdn-3anowes and 3-{S-methl-mnide-3 40 -3 -oxe-propionir anid effnd
ester in the same manser as Example 5% fo provide the product as 3 ownreddish solid "H AR
A (L 5005 & T NHL 8718 J=9423 e 30 CH 3 7684 J=T58H TH CHY
T3 J=T8H: B CH,), T30 J=753He I (HL 658 {m 1K CH, ) 83 J=33H
2B, OCH L 366 30 SCH LG F=T2H: 1 (B MR MH =32

23S Example 3% Spofleds of siid 4 metbriprronidin-3 ol nmsinei4-{paidas3-

vinksarale-5-cabondsts

5%
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230 Bl tanethylraisidin onme-$pnadin X vDitsansls- Scarbonydate wan
syothesized fowm (Fmathylpyromidn-Jol-Sdowss aad Jonn-Spymidee-I-vdpropiose setd athyl
ester i the sume manner a5 Exaple §3 to provade the peodict 5 3 leownreddisk olid “HMNAE
(0 AT, CDCH): 5843 {:}.‘ IH MR, 838 {d F=45Hs 1H CHG M | J=534Hs 1H CH.
TEAT T m M OH G TG J=53T7 K 15, {ﬁ\&ﬁ {d J=54Hg ¥, {_hxj! 43 g J=T2
He 38 OCH Y 2364s, 351 Mﬁ:ﬁ A T=75H M CHG M ME =30

LY Exsogde 530 Symthess of $pwmdin-2-pomudn-drleanshbazsie-S-

carbooyine acid

f‘ Q‘:a’}w f\\\%
mﬁ,\ ‘}»«N LOH, THENSOHMD (851
X”ﬁﬁ ref

241} To 3 soluton of ethed $-{pymidin- 1012 {pyrisnidin- 3 vinmine Mdavele- S-rarbmyiate
{435 myp, 133 oo} i tetvahydrofisan CHOHTRO G531, 165 ol ) wes added hfvwms hydvonade
piopohydiats (391 mg 831 meel) The machon muvhirs was refueed for & hows. 838er cochng
down, e sohent was evaporated and water {30 nd Y way added o Exsedve the resdue. The pHwas
advsted fo & with ag. § M HI and Se puxhers was stood 3t 4 °C for 1§ bowrs. The previmbade was
filteved, washed with water and died under vaomes to grve 385 mip of d-{pynde- 403 pmmdin-
Ivizninc)itzrele-F-carbomdic acd as ght-Sooes solid M3 MG =320

242 Example 38 Synihesis of methyd $-{pyedin- 3o li-2{mrinidin-3-ylamms hacele-
S-ravbonyiste
£ CHOH, Bone. My,

243 A sugpensios of dpymdin- 2402 din-J-vhaeinothiarole-S-caborylc sedd
B0 my, 4.2 smel) m methassl {18 mi} was weated with cone. sdfiome sepd (~88%, ¥ coops). The
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reschon mevhere was refeved for 4 das. Afer copling down, the selvent was svapoeated snd waler
20 mL} war added. The oH was adimsted to § by ot sodiom brahoaste and the puvhoe was
axacted with dehlornetiane 38 mi. x 4. The combmwed cogawe layer was doed over snbydeows
sodues bt and then svaporaied to aford 36 mp of methy! S{pyridin- 2i-2{pvrimddin. 3-
yispsnoiftarole-Foaboylse o white selid. H IR (500 205 TRES0OY: § 1337 (&, 1H B8,
=33H: 1§ &ﬁw‘! TG J=T7T53H: IH CH T8
T He, 'iﬁ, f_ﬁ“ TI$G J= 8B, 1H, €L, 387 {5, 3H, OCH)

Exsmple 3% Sywthesss of tert-buiyl I-fert-butriimmnedin-d-ylarunsi-d-{pyridin-
Fd E&xazmle-"ﬂmmbam'me

4N & muvhee of S{mmdine-290-2 S pretmsdin-3-vlanane Wiseale-S-carbmodie antd {38
L8] e} and 11-8-tet-buetoxy- N N -dimefindmethonamine (130 gL, (L3 moell i tolvene 2
miL} was beated to reflux for 24 howes, Affter contng dows, B was guesched with watey (30 ml} and
exfvacted with dclommethane {1 ml x 31 The combined organre layer was dued over sodnss
zulte, concentates, and then paified by preparafive TLC {etlnd aretale s heome =3 T o
atfoeded 13 mg of ferbben ?-;--{ﬁmﬁf—kﬁwl*@swmﬁm-;.—:asi}mm}di#{@rgnm—yyxgh&me-}-
carbonyiate & white solid. HMME {’if\li L DRSOy 5881 {a, J=48 Hz, 31 CHLO,. T8 e
J=T8 L5 1H CH ), 767 J=T8Hs IH Lﬁm} TS o IR CHL TR T=48
He IH {Rﬂ} P55 6, 8, E{‘C‘i ke 1305 8L {gﬁf’ﬁ\} AR AET =410

f“‘“mz;ﬁ & R &

H
" E@:}; 137 & Al i CHaOH, 58D, seaer e ﬂ;@l ““N\m l&ww
" & R HOHT SR, e R
Wt\ﬂ 5 ol o= RO
Bl4T] & 3 sedded twbe, & swpemsion of etfind ${pwmde dai--{pmumdieX-

yieouwoe ihesmole-F-caboondate {16 mg, 0.0 mg) m T NH; solubon m swthannd {5 i} was heated
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e 80 °C fiw 7 daos. The seivest was evaporaied and the ressdie was washed wath effnd acelale fo s
sarvded e methaood, fpected wath f MW HOY i doxape {03 s} and
hexted fo seffux. The solvent was ressoved by evaparation and e oade F&m’i&tﬁ was wathed with

geve the puwe omide. M was o
sl scetate to mve 17 mg of dfmmdn-d -2 -{prasse-d-vlamene itissde-Foabovmide s
lghtellow sl H MR {3 60 MHz, CD,0D): 5853889 m, 2, CHL), 871863 (m, 3 G
Bk J=88 e, IH {H T & =51 He, IH CHD MS M =388
[H348] Exmmple 61 Sypthests  of  Nomethnd-d-{pwide- 313 {proimidin-3-
gxiamsxm\tﬁ;miewﬁ-ﬁmﬁmzmd&
Sy FENG F%

]
]
I
|
‘ 13 BOS, NS, TWE, T30 i o
- _§\\_ R ' - e ! w
' !
5 |
H
1

/

i‘

.i
B,
WS

o, I,
% "T’

X

% ]
N N -
ix ™
s

48] A resction snivhwe of ${muidin-34l-Ipyiesdin- Fvlensnaithiamale-Scarbmode
avd {60 mg, 8.2 seed), mestbyiasuny bydweblorsde (37 mp, 4 romel}, benrotnarsle-i-yl-cuy-is-
{demethntunmno-phosphomns hesaflnovophosphate (BOP, 321 wg, {5 pamel), Miethvlnnipe {83
el &8 oweol) in denethyormansds {3 mi) in 3 sealed fube was hested $0 75 0 for 24 bowrs. Then
# was goenched woth woter {30 sl £Yered znd washed wath water. The sobd was suspended
weihaaol {2 ml) sod peated muth & M B & doxase 806 =i B was heated to reffux, and ten
evapmraied to semove sobvent The resulting sclid was washed wth ethyd acelste and doed under
vacumm o grve & my of the Nomethd-d-{pimdein-Idi-2<pyronsdin-2-vlnmeiusrole-3-

carboransde brdrochloide ax Hebt-vellow solis 'H NME (300 3, DRSO 5585 i 1H
Ly 87 ] J=48 He, 3, CHG 3883 {m 3, OH, TRMm 1K O T8 o I8

CH 285 6 3H, NCH). ME ME =313
RIS Y E&mk £ Swmthens  of  Nhenmld-{pndeS-w-I{prymomdin -

5 O v dionere, el &\{ ‘%
S

&
wr

vimouneharele-Scaben

13 BT, NEL, DME, 18
HaTEn R ————

N k kd !
N N

B3] & reschon nuwhee of d-mnidin- 2 2dpminudin- davuncifiarale-S-onbondic
Aavid ¥ mp $ peell, benmdaoene (3 mg 4 ool Sessobarcle-ldloorims-
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{dimetindamine - phosphonrms bexaRucrophosphste (BOP, 199 me, 044 mmoll, rethviamine {§3
#l, 8 conel) = domethyWormanade (18 ml} was stuved for  days. Then # was quenched with
watey 8 ml} Sheed snd wahed wuh wte The solid ws suspended im
pethanelidichlnvomethons {46 and then E¥erad. The Sl8ate war concentrzted fo ghve M wg ol the
snde 3y off whute wolid m 319 yielMd. 8w of the sbhove susds was suspended o wethaned {1 wl}
snd treated wath 4 R I in dioccane (B3 wl} N was heated to reflux, and thees svaporated $o nanove
sobvent. The reculting solid was washed with et acetate and dried under vacwm o mve ¥ mp M
beneyvl-$pwmdin- 03 dpvwomsdin-S iz iuarole-Fcmboxamide  bediockionde s an off
white zobid "H NMR (380 Mz, DMSOY 5 1229 (b, 13 BER, 1309 (b, 1H DD, 87144 F=

S5 He, 28, O, S0 6, I H CH )L S W T=804 B, 1R CHD, 809 4, J=T5 8, IH, CHY
TE fue, FELCHG, TIT-T 28 G, SH CHLE 71 o, 1B CHG A2 F=4 5 He O, & CHNG
RIS AEU = 38%

f25I] Example §% Syobess of the MIX deowaive, 3430004 duminoptendin-§-
yhoethyhimetyaovne)benrsmide}-1, 31 -diome-1-(4-{pmdin- 2 -3-{pmn
fhiazel-SaTi-5 5,11 141 Tpents oxa-d Wh-Sasspentarassn-3 5ot acid -hafueroscstsie
.y Y
B g‘j’\: B . {;‘““h ﬁ}"? 11 BOF, NEY, DME, §5°0
we E‘l{ g \H’“w”ﬁ;\“ %ﬂ\f‘*"m‘; m‘ﬁ.«l jﬁw T TRS, SHyOR, B
ﬁ“‘l“'&wf“mﬁ?m\* e g
<

3 ?ﬁ-

H H ﬁ\
Moot _‘.-\»\.w*\- L N Ckk_,am. g S o B
Fa) \3 * ETES

NAEET '-3—*5’1 BRIV j

25 I & sesded fube 3 rescton mvhwe of ${pymdin-Idi-2-fpeieadin -
yimunoifesrcle-Scabopbe acd 8§ me 837 cwunl)  teobbund  amwems- IR0 4
deaswnopheadin-&-vhimethel {mﬁ%f&m&m.mﬁm—i a3 8 R 13 pentnowa-18-
azatriessan-3-sate QFTNRD0 B FERNH,, 170 og, 827 puncl}, benzotiascle-1-d-owy-tis-
{dumethylamenci-phosphontos. bexafloorophosphate BUP, 186 me, 833 smel}, netivlenme {35
#L, 8.4 mowd) = SwethyiSromoads (2 L) was heated to 6070 for 48 howrn, Affer coolnr o room
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fernperatiure, it was guenched with water {3 ml), Slered and washed wath water. The sebd was
doed, and then smrpended to 3 mixtwe of dchlvromethane nd methaned (&4, 30 wal} ¥ was Slered
and the Slvade was coocentated fo gve the pur svtbalyl eder, which was bested wuth
daehbreenethane {10 ml), Rollowed by addihen of flenrnecele acd & ml) The mivhee was
stuzed 2t rocmr femperstive for M bowes sad eveporated to mes 388 wmy of MAEAE-
ssnspoptendin-S-rlimetiy T metn e frensmmnda-1, 2 E-drose-1-{ - {pymdn-2-y1H-2-

{prrrmadin- 3-viamne Mthias 35975, 8,111,341 T-pents -%ﬂ@-ﬂﬁﬁﬂiﬁﬁ%&‘@i&ﬂ?zﬁ-&& anid &
 solid H MR 00 A0 CDODY S TR 8 o4 He 1N
CH 5885 T (e SH CHG BITH J=T8He IH RS T =83, IH CHS T @
J=80H M R TH4 /=48R IHCH 8 E I=87He 3 CH 485§, K,
T 455 M e 1K CH), 370342 {m, MHY 321 30 NUHE 238307 fm 4Hy MS
%N = 10N

F254] Exaommple &4 Syothess of the Hiotn denative, W03 oo 35058 45 6502
oxchexshvdre-] H-tlneno3 4-dhomdarol-d -3 R 1215 18,28 34 27 sosaons-30-
mgﬂsmﬂmmm S{pvendin- 3oy b-2- (s pidin- 2oy leminaithiasele-Seaboxanude

rifuorcacetaie s rovn-seddid]

Ly
w‘g"" e“ )

N,
‘ ' :v‘ N \L’.&"R\
g%_ﬂ% IR «IQW‘MQ‘”%"GW'&“ \WC%"’“" ‘ﬂ\x« L‘v.,w, ﬁ\’ g\g ] 3%\“\3@.@

f8255 Im 2 zexled twbe =& reschon buwbhwe of 4—@%@1{3&&-&?&3-{9&1@{3&—3-
vimmuneifsscle-Fcabonde aod 30 mp, 8] swel) NO3%smme-3 6313151831 24 37
popsersmrnaeesi - UG 5 6BV oohenz bvdbo-1H-Ssevef} 4 dimsdisal-d-vDipestasannds
{Brotin(FER - NH;, 68 mg, 8] mewl}, bencomansde- I-vi-coor-ins-{dunethriamsne i phesphonnen
hexsfuoropbosphate (BOF, &6 mp 01 moell meoicdemse 8 pl, 82 ounoll @
dimethyiformemede {3 mi} was beated to 0 °C Soo 48 howss. After cooling to mom temperatuge, o
was guenched wath water {30 ml} and sxbacted with dicldoromethase (30 mi. x 4% The combined
arparse Saver was doed over sodiuss mMhte, copcendvated, and then porified by prepasabive TRO 2 M

5]
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¥, mn wethanad ¢ dchbimomethage = 5 1 95) to affeed 49 mg of W3 -ooe- 35403545 8aR-2-
cechexahrdre-Li-thiensl? 4 dhnadssald e li-3 8 8 12 15 1821 34 3 posaoxa-3-
argpenteacos--prvadin- 2 ad b3 {pne sudim-Yvlenunsitversle-Serhoramde av wiste sobd
BRI A CDGOE S8 T o, IHE CHOL BE1 4 F=9 8 He, I CHL) S48 F=81
B U CH) PO6G I=T 8 e 18 CHG T8y, IR NED, T4 0 J=5 THe I CH L TO0E,
F=48He IH OR) 88488 (18 CH 438425 o 1K CH}, 33349 e S8 318312
{m PH CHE 288 dd =108 54 s BHOHL 28 | J=100He 18, O 330-1H (i 33,
D53 o ofFD, L8400 37 o, D) MR A" = 9886,
[B258] Exovple §5: Syuthessy of 3-Bropw-3-ows-3-praudin--yi-promosshtie hydrohronude
e gy B 457

o

A
{B25T] Browure {4 ml §8 pexel, | 2g) vy added deopumse o @ soluhos of F-one-3-pyradine-
Il pmromoatle {117 mig, 0.8 mwed, T egl snCHTT: {F ol &t 85 € Then the reachon mixhos was
haated to 400 for Thowr and T8 °C for another hover. The reaciios voxtme wes evaporated fo remove
the sobvemty and the orude product wes need drectly for next shep.
[E258] Exangple & Hetes of $Pomdm-dol-dpywmeudie-J-viseunol-Suasels-3-
carbomtriie:

.yt""\,

ey & H
* - e M, -~ B e §
A (TY == |
R A O

58] 3-Brome-I-gne-3-pyrsde-2-vl-propuosinle h&%&m&e {45 mg, 83 mawedl, I-
fprmnsdin-2-e theeeses £0.8 o} and refindsovne {0853 nd, & meed. 15 sg) wove neved fogether
= etianed 5 nf) wader avpon and refluowd for § b, Sfer cooling fo rocns Semperature, the reaction:
was guesched with waber {18 mi) and then sxtvacted wath 2 3 to | oevhoe of methonoel and setindene
chlormde (123 5 mi 23 The comhioed crgande phase was evapossd
obtuned by colunw chromstographe, 35 M+ =381
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8259) The present invenbion alse relstes fo conposhons o oondebors wheek comprise the
swhshited apwnethiarades sccording fo the present invention. In pecennd, fhe compesitons of e
peesent mvenhios compnse 3 efechve savunt of one o move sedeited snvnothiareles and sals
thersof aronnding fo e present mvention which e efechve S movding fredtwend o weventing
dizseser thet swolve vrsgddated cell grosvth; snd ooe oy wors excipents - The compostions of the
pevent sneahos abe coogperse an effective sowmed of ooe o e subsinded aoscottasecdes and
salts theveof accovding to the prevent iventon whick are effective for irealing o preventing disesses
fhat tmvotve infection with 2 hepatifis vomss; and owe o more excipients.

f261] For the paposes of the presest mvention Se enn Vexciment™ sud “carmiay™
are wsed derchangestly Semushont the desenphion of the present myvenhon nd sad lemms
we defined hersmm ax, “imgredients which are weed i the prachee of foomukimg & safe and

effecitve phamseentical compositon.”™

[B283] The Soroelabor will uoderstand et sopdentn ae wed g
delvermy 3 safs, siekle, ad Seebons fdormmrentieal, serving st vady 35 part of e ovensl veducle
for Selnery bt abo 2 2 rosemy oy aclsevmng efeclve shonuplion Wy the moorpient of S ol
migredend. An svcrpient miay 87 3 role 5y wopds and Swect 25 bemip s ment Eler, o an exerpment ay
wsed heretn may be pat of 3 pH shlubming system oo costmr fo mwre delfvery of the meredients
safely to the stomsch. The formvalator can also foke advantage of the fHot the conpomds of the
present wventios have spyoved cellle pobeney, phunseckinefic properhies, as well as mpeoved
oval boavalabeldy

[6263] The present teachi

Es slso provade pharmscentical compositions thet xhale
& lean ome compowund described herein and one of more pharmsceunheally acceptable
carmers, excipients, of dilvents. Exssaples of such camers are wel koo te these shalled m
the art mud can be peepered @ accondance with sccepiable phanmarentics]l mocedmes, such
a5, for exanple, those descubed in Rendugion s Phomscendiodd Scfenows, 1Tth editon, od
Alfoooss R Gennare, Mack Pubilish
of which ¢ moogporated by reference besemn $or all pupeses. As used hereln

g Company, Esstorn, PA (1985), Ghe enbive diclosmure

“phormscestically  sccepiable” mfers fo 3 substence Gt B osocepable for o we o m
phaonsesubies] spplicalions from 3 temcologest perspechve and does not sdversely mieract
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with the achve mevedient  Accordingly, phamsaceuioally acoeptable carmery are those that
wre compatible with the other meredienis m the formulsbon and sre Wiologiosily scceplshle.
Supplecentary achive mpedient can abe be mcompomted nle the pharmscenticsd

[B264] Compounds of the present teachings can be admimistersd orsBly or

pavertberally, neat or v combinsfion with conventions phar

weeutical carmers.  Applicable
solud camery can mwlude oue or mors subolances wisch com slse sob a8 Savormy sgenis,
lubnesnts, sclubuhoers, sovpending sgents, Bllers, shdents, compression swds, Wmders o
teblet-dishilegrating sgems, or encopeniating materials. The compoumds can be Rumwlated i
corventions] manner, S exwmple, v 3 nooner siiley fo thet wsed for dnown ant-cxscey

agents. The comporidy can also be formmidated wm conveniions meanmer, for example, m 8

manner sinilyr to that wsed for knows aofiovical spemts. Ol Sommletions conteining @
conpored disclesed herein cam comprnise any conventonally wed oml fhon wmeheding
fablets, capsules, bueeal fonns, woches, boenges and ol lupads, swepensions o solubans.
In powders, the camer can be 2 Suely divded sobd, wluch © m sdowwhae with & 8nely
dinded compownd. o ety 8 conpound disclosed heretn cam be max

4 with a camer
having the pecessary compression properiies i sulable propections and compacted i the
shape snd size desired. The powders and Satdets con oontess wp o 09 %5 of the oxnpoumd.

26N Capoules can contun nuxhwes of coe of more corupenmd(s) disclosed berem
with mert #8er{s) andior difoen¥z} such a8 phannsceunbically sccepisble starches fo g, com,
potato o taptocs slenchy), supwm, schificia]l sweelening sgents, powdersd celluloses {2g.
crystadime and nucrocrysialline cellaloses), Sowrs, peloting, gvens, and the hke

U166 Useld toblel Sormadotions can be made by comventionsd compressiony, woet
sramiation of dry pranuiston metheds and uwilize pharmsceutically accepteble dilwents,
tanding azents, hwbocants, dissiegra ifang apents (mchuling srfactants),
suepending o staluhizme apeats, moluding, but not hogted o, rospmesnon stearate, steanic

acid, sodiws lserd sulfaie, fede, sopams, lactose, deximn starch, elstim cellulose, mwetind
velhdose, mucrecrystalline celhdese, sy caurbesymaethyd cebluloss,

¥, swrfare
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carborymethyleelivlose codenma, polyvimdpywrolidice, slgmae sod, soscws summ, zamthas
sy, sodign cirste, complex siiestes, calenmm corhomale, glyeime, svorese, sorbifed,
dhralowen phesphiate, calonrs wulfsle, bolose, bando . soanmited, sodusm chlbonde, low melitos

s

waxes, and on exchange resmt.  Surfrer modifang apenbs molnde noptone snd ansome
surfsee modifinng agents. Representaive examples of surfhee modifinng agents mehade, but
mre motb hosted o, podozsmer 138 bewsslhomum chlomde, celonmn stesrate, cetosteard
alvoha, celomwcregs] envdafong wax, sorbuian esters, colindat sbicon dinsade, phosphaies,
sodnen dodecylsalfnte, monppesion  shoswes  sficste, snd  imethooclamine
an can wilize stnderd delay or Sow-selease fonpulstions fo aler fhe
sk, The cod formudation oo slse consist of administening 8

formmalations he
sheorplion of the compon

corapormd disciosed herein Imowater o Bl puce, rontaneng sppropnste solviuliers o

ermysifiers as needed.

[O26T] Ligquid carmiers can be weed n prepanng solufions, suspenstons, emulsions,

syrups, alivers, snd for mhaled delivery. A compowsd of the present feschings can be
drssodved or suspended im a2 pheomscsubieally sccepietde Bopud camer such o5 waler, an
crgamc solvent, or 3 ouxtwe of both, or 3 pharmacentically scoeptable mils or fnts. The

bSgud camer can contun other amteble phamsscenbion] addifrves soch &8 sodubshie

erovisafiers, buaffers, preservabives, sweelemers, Snveemg speads, sispending  sgeafs,
theckenme agenty, codors, viscosty regulstors, siabolizers, and como-regulators. Examples of
hgpud camess for orsl snd perenters! adoumssirtion imchade, it are not Unsted fo, water
{partiondardy condnining sdditives ss descmibed hewein, g, relluiose destvatives such as s
sodnen coboaymethdl pellidose solubond, shobols cloding monclredur alochols amd
palyhdnic deohols, 2.2, ghvools) and they derivatives, and als {e.g., factionsted cocomat
ol and arsclos i), For parentersl sdnurnsstration, the camer can be an oily ester such as

ety cdeale sud wogeopy! onmistale. SMembe hgwid comen mre wed o dende ligud form

conmpestions for paeniersl adhurestraion.  The luped camer for pressurized copmposthons
can be halogenated hydrocarbon or other phammacstioally scceptable propeliants.
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28] DLigud phermacenticdl compostiions, whel sre stende  solubions or
shired by, Sor examopde, siveesusendsr, mbrspessiones or subostzoesons
stered somavenously. Compesihors for sl

SUSpensions, c3m be w

sgechont  Sterle soluboms can alse be sdow
adrsnistration oan be in ether Bgwd or sobd fom

[5268] Prefershly the phermarentical composition fs in unit dossge fomm, for
exaniple, s Gllets, copsdes powders, solubens, spentions, eomduions, gramdes, o
sppostiones.  In such S e phenpaceniical compossiton can be sub-drvded m wmd
doseds} containasg sppropriste guanbities of the compound. The wat dosage formes can be
pockaged compositions, for example, packefed powders, vislks, anpondes, prefilled syringes
oF sachets contapung bowds. Alematvely, the wut dossge forms can be 3 copeude or Wbl
stself or 7 cum be the appropnale munber of suy such composthons m package forme Such
and o sbowt MU meky of
» doses. Such doses cam be

wmit dosage form cRn comtsin froms aboswt 1 mgkg of compo

comporesd, and cam be mven i 2 smgle dose or I hwo oF B
abopustersd |moany monter weld m deecing e compomuis) o e seopent’s
Moodsresre, welnding omlly, v muplends, peremterally {moludimg  miravenous,
infrapeniones) and subcuwisneows myectionsy, recially, vagmally, and fransdemmatly.

O] When sdnamstered for the Seabvent or mbubabion of & parbonlar disease state

pr disceder, o IS U
comaporad withized, e ronde of sdmstrabon, snd seventy of the condiSon being treated, as
well 23 the vartous phywics] factors related to the mdnadust bemp ested  In therapeutic
sppdicstions, & conpotusd of the preset eachings o be prowvided fo & pabient slready

dtood that an effechve dosage o vy dependinyg npon the pahonlar

X

suffering Tom a disense v an amom sudBoent fo cure or at less! partially ameliorate the
mplications. The dosage fo be weed in the treatment of &
g physician, The

v corsdition snd de siste as well s the size, sge and

synprboms of the disease and itz oo
specific indivedual typeeaiiy moust be subjectvely determumed by the attendis
vanables Svedved mclude e specif
response patlen of the pabent.

171 In somce cases o may be demrable to adnsmster 3 compound direcily 1o the
srweys of e potient, sung devices such as, bud oot loutted fo, metered dose imhaders,
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tregth-operated mbalers, mudtdose doppowder mbalers, pumps, sqeeeze-aciusied nebulized

spray dispensers, serosol dispensers, and serosed nebulivers. For sdvemrstration by i
or wdrsbromcinal inhalshon, the compounds of the present eachongs con be formulated miv g
fipud commposthon, & sohid compostiion, of au sevosal comspostiion.  The hond conpesthos
can immclede. by way of dlusiralion, ope o more compounds of the present feachings
dissolved, partially dissolved, or suspended m ome or more phammeceulically scceplable

sobvents and can be admunestered by, for esnmple, & plenp or 2 squeere-achunted nebulized

spyay dispenser.  The solvents can be, for example, tsotomie saline or hecleriostatic water,
The solid composibon can be, by way of Slustraion. & powder preparaiion ncluding one of
- teachings mbervained with lnchose or olher inert powdess that

ruere compounds of e presey
e socepiahle Sor intrabroachial wee, sud can be adovnistersd by, for exanmyple. an semmol
drspenser of & device that bresks of panchres 3 capowde epcasing the selid composttion and
delivers the solid componition for snhalation.  The sevesol compostbon can inchude, by way
co-sodvents, mnd o be admerssterad by, for example, & metered device. The propelants can
be 3 chiorofuarocarbon (CFCY, 3 hydrefluorcaikape (HFAY, or other propeliants that swe
plvsialogically and eowrompentally acceptalle.

2T Compounds descobed hesetn can be adoum
wivapentoseaily.  Solultonms of mwspensiors of these compoemds

aiion, one or more componnds of the present teschings, propeliants, surfrctats, and

sccepiable saltx, Irndrstes, or esters thereof can be prepared m water swstably nuxed wath 2
sirfrctant such as hvdwosyl-propyleallidose.  Dispersions can slse be prepared in glycerdd,
Heauid polyethyiene glveals, and mixtoes thersef in oifls. Tnder onfinery conditices of
giorage and uee, these preparstions hpically confasn & presensitve to mubyl e growth of
ICTOOT SRS,

ATH The pharrascentinal forms swiable fiv mjechon o mclude glenle agueous

solutions or dipersions and stenile powders for the extemporarenss preparalion of stende
mectable solehons or dispersions. In some embodiment, the form can stenle snd &
viscosify permuls ® fo fDow Hwough 2 symege  The foom prefemably 1 stable under the

&0
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condiions of manufecture and storsge and can be preserved sgamnt the contronaiing aches

of mmcrocrguusns such as bectems and Swmg. The camer oo be 3 salvent op dispersion

diun costumng. for example, water, ethand, polyel {a g, gyveral, propylene glveo] and
fipud podvethylene ghyeoll, sutable nuxhaes Beveof, and vepeiable atls.

B174] Compomnds descrbed herein can be admimstered wamsdermally, ie,
adrnmisterad acyoes the surfisce of the body and e moer lnsgs of bodily passages inchsding
epithelisl and nwcosel tesees. Sweh sdnunishation csn be cxmied ot wsing the compounds
of the present deachings mcluding phermscentically scoeptable salts, hvdrstes, or eglers
thereof & lotions, creaxus, fosms, patchies, suspencions, solotions, snd suppositenies {rectal

and vagsall

TN Troocdermal achnowsiraiion can b aooomplished Srough e wee of &
dermal patch comlsimng & compound, sueh &8 & compound disclosed Serein, and 3
carrver that can be ner? fo the compound, can be non-toxie o the skin. aod can allow delivery
of the coavpemnd for syatenue shaorption oo e Mood siream vis the shoe. The carmer cane

fake sy seonber of forms such a3 creams and cintments, pastes, sels, and oclusive devices,
The creams and ointments cen be viscous bgwd or semmsohd emvisions of esther the wlan-
water oo water-in-ot! hype. Pattes comprived of alworplive powders disperted im petrolewss o
dropdshc petroleum contrmng the componad can also be smidtle. & vaoely of sccheive
&e@&e& can be used fo release the compormd e the blood shesra, such s & wenu-permueable

AP COVERING & reservodr contummg Se compoimd with or mithowt & camer, o @
ey containng e compound. Other oochative devices ave kupwm i the bterabhoe.

AT Cocopormds descrbed herem o be adnussstered rectally o vamnally m the
ferms of & conventionsl suppository.  Suppestiory formmdabions can be made fom raditional
mstenials, melnding cocos bulter, with or withowt e sddion of waxes to alter the
suppreitey's meltty poant, ssd ghyeerm Walersodubde supposttory bases, sch s
pobvetliyiens shvoods of vanows mplecnlar weights, can abso bewsed.

&1
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277 Liped formmlations or nanocapsules can be wsed o miroduce compotnds of the
present tesclungs mte best cells exther & wibs of fv wive.  Lipd Sorondsboss amd

nanpespsudes can be prepared by methods knewn m the art

FITE] To moresse the effecitveness of compounds of Bie wesen! feschings, o oxn be
desrable fo combine 3 compound with other sgents effecve i the resiroent of the tergst
disease.  For exsngde, other seSve compounds (e ofber solive imgredients or sgenis)
effectrve m restiog the tarpet disesse con be admumsstered with compoumdx of the § ;

teachings. The other sgents can be admindstered at the same time or ot different Swes than

the compounds disclosed berem.

{8278 Compounds of the present teechisgs can be usefid for the trastment v inlubitton of &
retiiogiesd condibon or Sivorder i 3 e, v exanples 8 human subpet. The present sachmps
sorordingly pade methods of boeiing o whhEse 2 efieloped] oondition & disceder by
providing o 3 mmens) @ compound of the present teackings inclding i phamscentinaly accepizhle

alth oy 3 pharmacestics] compostion thet ncludes one oF wore compounds of the presesd feachings

= combinalion of association with pharmeesutically acceptatle camers. Compoands of the present
feachings oan be advonvbered alre av i coobinafion wath other fherapeutiosily offeective
componds or therapes for the bestment or sdvbizos of e paftelogeal condibon ar dsorder.
[B288] Mon-boutng exsmples of coopoahony avconding o the present mrventon edude
Fomz about 330 mp to shout 1800 nie of coe or more acomding to the present soventicn and cne ov
mome exerpeenty oo about $8 me to abont 0 o of one v more substnsted anunoths;

smales
according $o the presend imvention &84 one oy exopients; and Soos about 0.1 mp o sbout 1 mg
of coe or move suhohiwed aminofiuarales scoording fo meesent imventien; and ome of omge

sxenses.

{0181} The following procedwes cam be uklised m evalusBng and selecting
I as effective for providing bealmsent or fweventing disesses that swvolve
tlized m evaluaiing and

wiregulsted ool gowth The fidlowmsg provedures can alse be n
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seleching compounds as effective for treping or preventing diseases that myvolve mifection
with & hepatifis voms.

Cell culres s conditions

IR Hub-V celly and denved Bom hepatocellnder corcumwoma cells, od wem
donated by Dr. Xuamwvong Lo (Drexel Uwverstty College of Medicine, Doylestown, PAL
THLE-Y were prchased from Amencss Type Culture Collection (Mamnsess, VAL FHXCH
were denaded by Br M
and PHSCH hove been tomorialived throngh stable mansfecton of the SV40 large T antizes
in normal bepsiocyies. and are thus cell hines that are sepresenta@ive of normsl hepalocytes
sather than HOC cells. THLED bave been confinued to not Svm tumors in sfhymie mice. A
cell Hnes were aulhwed snd mootmed i % 00 @ 370 Huh-T were maintuived 1 the
cinre medin DMEMTLY Thdbeceo’s Modifed Hagle Meduom) wath 189 Fewl bowne
semmn (FRay, 10 pe'ml pemetiln, 100ueitc’ml. sheptomvel, and Mpeal. soomec
THIE-Y mal PHICH were mandnined 1v m the culhee medis Booclisd Eputhedin] Growih
Medis (BEGM) wath 10% FBS, 10 yg'ml pemail;m, 100 umis'ml sreplommas, with the
folowing additives form the prepackaged kit Bovme pitastsry exiract {(BPE) msddin
nhocorhicone, retmote aoad, boovdern, fucdothyrocese, spplemented with § pp'lwd
nan epdermenl mowth fHoker and ¥ npmd phosphosthonelsoane (Lonzs Wallkerslle
Inc., Walkersvtle, M

syyil Noguels (University of Twokuba, Barsks, Japan) THLEZ

Testing of subsbinted smunoflearcle snalognes.

2R3 HukV cells were plaled on ®well pletes at 38l cells pey well o permut
grow m the presence of compounds of the dsclomwre. Compoumnds of the dischonure were
predifuied and raafered to cell plates by antomated higned hendbng Calls were meubated
with compouands of the diclosure for 72 howrs, sfer wisch culture groevith md vishalsty were
assessed by addition of 30 yohml 3-8 3-Dimedind-2-fusrolyd)- 2 S-diphenyl- M- tetrarolies
bronude (MTT) imcubation for 4 bours &t 37 °C.  Solubilizsbos naffer {0.01M HCL, 19%

SHISH was added followed by mnovbebon st 37 50 ovenught.  Absorbance was measwed of

&3
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43 S-dimwiindpymidm-2aD-N{pymmsdin-2 - uszol-F-avons;
& 2{pymmidin-2-ylanuns $hascl-SryDpvndin-Jof;
N{pvymmdin- Yl ounoln-Yvihiascd-2-amime
R Schlmopyundin-3 - rrudn-2 s lithiamel- 2 -axuns;
HN-{3-bromopyrmmdin- vl {pyradin- 2o ifuszol-d-ameve;
N-{{-neffaipringdin-F 4 -d{prmdin-3 o itusral-F e
FHpwmdn- I N-{4-fuoromsthylipmmmndin-2-vDluarel--anune;
Samethyl-N-{4-{pmidn-3-viithiaral-2yhbenzo{d8uarcl-2-amsne;
Sm&ﬁ—?w@uﬁm-ﬁVl}f@-{mm&n-f-ﬁ}!ksams-ﬁﬁm
S-ethyl-d{pyndm-3 - N-{pyrousdes- 23] ituared - -ome;
Fssopropi--{pondee-2 - pvrndine- 2y Tiduarel-F-auvane;
Speahi-d-{mmdin- 3N pyeedn- 2w ithissed-3 - sesine;
Mﬁéﬁ&\i&-{gﬁm&-ﬂ}ﬁ-ﬁmmdmi-whﬁxamﬁ-ﬁ—m&
Foeevi-d-(prdn-2 - N{pymsdin ¥l it azel- - onine:

at fessd one

kK
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Hsoprepvl-Hpmdis 2ol pmonsdis-2 tthiared-3-amine
ﬁ-mthﬁ%-gp&n&n-.-ﬁ}-ﬁ-&pmmmﬁm3—}%&&1@1—;@1&1@3
MN-benryl-$pymidine v {prmus din- Yaditnasnd-J-amine;

34 Sevndm-2hasel- 2 e pyramdin- I oliuminelethanol;

She M&n&m-}};}“%N«{p}ﬁmﬁm—ﬁ—ﬁ}tﬁmm&—f—m‘

{pwdin-Fd - Spormnndin-2 -thm}ﬁisxmiwﬁwim&am,
Hpmdim-dayh-I{prinsdin-3-ylansne Mvamel-Sylimethyl scetate;
{(${pmdm 3o pmnidim-Idanunsifiarel- Sl imethy botyrate;

Eibyl d-{pymdin- -2 <{proiondin- Iy lsnne hsarsie-S-carhowylate;

Eibel Sid-pwihvipwdin-3aly-2dpainsden-2-vanese eascle-Seabomydate o
Etbpl $-{S-methvipersdin-3ai-2{prsede- 2 -ylimeneihesesde-S-cabouyiste |

Etbyl 3 -nwiindpmmndin-Zvlanunei-d-{ovnde- 3adithearale-S-cathondate ;
F{pyrdin-3ofi-2{prreedn-2 vlanesotharele-Sombonylie and;

Metlnd Sdpvwdin-Torl-I{prrmdin-S-ad m’*ﬁn&m\&-*‘\ﬂsﬁﬁmﬂam

tert-bagtyl 3-{rert-bubvipminndin-d ylissunai-4-{pyndin- 3y ithsarale-Fcarbasoylate;
Spmdn-Jal-d-prenedin-J-viroene thisssle-Sexbonsonde;
N-msfind-S-{pmdin-3vf-3-{prrmds-2amselnseele-Scarbocanuds;
N-bepzyl-$Hpyudin- 2 2{pmosdin--ylamme thramnde-5-carboxsauds;
000 A -dassnoptenidin-S Y it methyTiamsne} benzanndot-1 2] -Sowo-F {4
evndin- 2 dmrnsdin-3-vlannnethiared-3- -5 8 11 14 1 Tpentacns-3 20-

2

diarspesfarosan-2 F-oie aved;
N3 Powe-35-{3a5 48 AR onchexabvdro- T H vene{ 3, d-dlimndasad$13-3, &6 § 1Y
15, 1§, 31, 33, Fl-zomaoxs-3-amspenistnsccntyl i< mmdin-2adi-Ammmude-Z-vlanwng}
thesmole-S-carhorarsde;
§-Fymdin-dvi-pandee ovlanunehiasele-Searbootie
and pharmaceuhically accepiable fornw thereof

i & methed fiv teoins 3 dsease awocisted with woernisted coll orowth, said method

£ adnunsstennre o 3 sulpect an offechve amount of 3t least one componnd of the

=

Sowermala B
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&7 B :5.‘5-2

RY S@ ®
moiuding hwdrates, solvetes, pheorcerobealy aeorpleble salts, prodmps and compleses
thesead. $o tveat the diseane whevesn:

B & osddected Som 3 oo oonsisting of Yndhoses LGy lmesr alied, 1Wthmi

3
eyshobienn, bromsms, oyane, I""% k‘eﬁ g "u“w %&“‘“N]\*"\ xﬁl.l“w\ 5\ O,

iy
Ar' 15 selected Hows group consisting of phenyd, w '

o

A R E RS

2

st
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12, The method of olasm 11, wherein e at least one cospound is ot least one membey selected
Fom the group consistng of
S{pwmidin- T y-Npyromidin-Sopiarel -3 -anwns;
Nidpherrifvamod--nomme
Wphenyl-d{podin-2-vthuanad-2 -ammme;
S phawmd M-{pmasdin- 3w itiared-3aonine;
Wa-difpmdin-dvihisred-3-amune
${pyridin- 3l M {pyrimidin-3-vithiasel-J-amine;
Sjpwmdin-doydi-N-pyramadin- 2yl uszol-1 -anvne;
Mpyrammn-2 - pyndes- 2w dhiasel - aene;
Spvdeeyl-N{pyronidn-4-vlifdasel-2-antns;
${6-romopyndin-Fad s de- Yo Dilasel- Fanmme;
SH-meilvipmdin- 3 prrmmdie - S isasel -3 -anrne:
£33 5 dmethvlpymidin- 33\ \-gg}wmxﬁm"-‘i‘i‘ﬁiﬁm 3 -aEmine;
L Cmrinedin-2-viarane Hussel-d-yDipenidin- -0l
Npmosdm-3v--{gunclin-3 v\ usead-F-evuns;
- -chlovopmesdin- i {pmdec-2vDtvansd- 2-sonae;
N x-bromopynisgdin-Faii-$-fpymdimn- 3l ihearal-2 -aovne;
Nfmeiripyremds- Il -emidn-3 e lithiasel-J-anane:
Spyndin-2oh-N-G-fallvvomethyDirmossdin- 3 Titkeasol-Y-amme;
Semethy-N-{d-rrredn-SyMuszel- 2 +benra{d{tuszcl-2-anuns;
S-methyvi-${pyndm- - N{mnrdm-3-vi i esrol-2-anuneg
Sethd-Hemdn-2oi-M-{pranudin- 3 thisenl- Fammne;
Sasopropyl-S-{pmdin- Sl e din- Ao Dilbiared- 2-anmne;
S-pentyi-Hipade-20)-H{pymandin-F ol ivanet-3-amnine;
Sovclohene - -fpmdin- 2ol Ndprmdin- 34T ithiamnd -3 -anime;
S-monyl-$pwdi-2-v N -{presde- 3vTibsanal- 3 -anmne;
N—sm@mg&ﬁ-—i—{p&mﬁmw}ﬂ}}{-{ppmﬁ—?i}ﬁﬁmi-ﬁ-m
Mol S-{pardm-Iv0-N-{prromidin- 3 thrazed-3-amine;
Nbenmr-d-{pmdn- - N{pwamdim-F -y thiarel-2 -amsae;

S -ipwmdin-Jyiarel- 2y s din - 3l ianssne bethanal:
B3
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Sbrmow-imnde-dli- N prrandin- Tl inasel -3 -aoune;
-pmdn-2 iy Hpymnsdin-dvlassneithiamed- o lmethanel;
E-pmdin-2ai-Iprinsdin-A-vlansnnithiased- Sy oethyd acetats;
Ciprsdin- 2yl prrnddin- 2 vlansne Meenel- 3 meibsd Sabratsg

Bt S{pmpdine-2oll-2pvnmmndin- I vlapaneithisoole-Frardoydats;

Eihy] &4 -methvipyndin-3 - 3momdm-2-vlamme tharsle-Scmboylale |
Edved S -mehyipmdn- 2R prmadm -3l anne Minasele-Foaboryiste ;
Bifed A pethnipminudin-d o fiamtnai--{pmdn-3Tihrarale-S-carborndate |
Sprandin-3ali-2premdin-2-vlanmne ifivamale-S-carbonylie and;

Sdetied Sewmdin- 3ol {mmndin- 3 -&imm}ﬁnmi&\—tm‘bm?&m

L

fert-buh 2-{tert-Tusviimrinvdin- 3l ivnsse-S{pandim 2 Wnarele-S-carboryiste;
${pmdin-Iyi-pvendn-Frlnnne i aneke-S-carbonanunds
et 4-{mmdin-2-v-2{pwmsdin-I-vlamne iusrale- S carboxsosde
Hbenryl-d-{pmdn-S- -2 Spyinudin-?- yasungitiarale-Scaboramide;
A0 d-dheanopiendin- Sy Doeiinimethtlune) - benzanndo}-1 31 -ciome- 8-
Nﬂném- -3 %—-—{p\mm- rlvmmneiaenel- Sl 3 81 L R Topentnona-3 30
H31-owe- 3580035 95 6aR-Toounbexabydro-1H enef?, d-dhosdared-d4B-3. & %
1Y, 15, 18, 3, X, P oonsoxe-3-amspentatizconthyli-d-mmdin- 3w - pmnedin- 2-
Vensne} Hearele-S-caboxanuds;
$-Fyadin-Yd-3{pvremdin- X orlame v azole-S-carbonsnte;
344-Fhenyl-thiarad-2vlansnc)-phenal;
{34 B ove- anetinyl-phand Wd-pymadin- Y- Seamal-Fvl-anune;
amd phamecesically secepiatle forms thereaf

13, The method of clam 11, wherstn the =t least ane conm

forther rompRsing 28 lesst cne excipient.

14 The wethod of claim 13, wherein $he & least one compound ix at least one wember selscted
Foan the srourp conaisling of
${pvmdin-Foa - N-lpyremidin- 3viiszzel-2 -aming,
MNa-diphenylthiasal -3 -aomme;

MNphenvi-d{pywdin-Fiitinarel-F-aoune:
81
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S-phemyl-N-{immosdin-3-v] hissed-S-amme;
Noad-difpadin-d v Dihiesel-3-cnvine;
Hpndin-3adi-N-prroede-3-ylithsarsi-amine;
Spwmdin-by-N-pyramadm- vl iuased-2 -awans;
Mpwamn-2-al-Hprndm-2 - theasel-2-anemne;

S{pnmde-2h-Ne{ prumdm-d-yiNhasel-J-amne;

& womopyndin-Svi-Naprrmedin-viarel- I-aomne;

S d-methvipmdindD-N{promdn- S lthizse)-I-anune;

3 S-rmethyhpmadin- 2 - N-{prinudin-d ol tvarsl-2-amne;

S Vprrnudin- 2 -visevne Mussel-dvlipwndm-3-of;
Kiprmosdin-3-yi-d-{puncln-Jv{iissal-3-avuns;

Nt -ohoropmmsdin-2 - pmdine-2vDilvased- Fonuns;

B3 bromoprrimsde-Jyh--(pwiden-J-vlitiared-2-aemine;

W& methylpywimidin 3 a-d-pridin- 2o thiasol-T-anine:
SHpvadue-Fyi-N-{H i foeometoDiprrsades- -y ithsamel-J-amme;
S-methyl-XN-{d-Gopadn-Salthiezed- 2 thenmo{ ditheazcd- 2 -anume;
S-methyi-$-{pmdm-2 - pmede- 2opliSosmol-3-smene;
Sethnd-Howmdin-2oi-M-{pymauds-Fvihaarad- F-anuene;
Fasopropri-Hmdin- 2D N-{prmnndn Yl ithiaral- 2 -anane;
Spentyl-d-tpmidin-34 - N{pymudin-2-vitvarnl -2 -unme;
Soyrlobenidfpvmdin- - N-{mnedie- 3y Tihiarel-2-asune;
S-vomyl-$-{pyndin- - prrasdin- 3oy ieasel - -ame;
Naosoprogpei-d-{pmdin-3-)-N-{pymudineX-vithrarsd-2-amine;
MNmefoid-{padin- 2 D-Ndpyrumdin- I Hheazed -2 -asmne;
Hbenryi-4-{maidin-3+{-N{pyrims
I ipdine-Fy varel- 2D pynns dn- Y- laming fethanad;
JFvowme-d-{pyridin-2- - pmmndin- 2y Dithisrel-2 -anune;
{E-pmdn-2af-Hpnissde-Avlansneithased- Sl methanel;
{d-{pvradin-3 - {prrimndin-Avlamansithiaend- 3oyl lowetind acetabs;
fHpmndm-dal-Hprmnsde-3viansne easel-5-vlmethyd Sutrate;
Byl dfpwmdine- 22 {pyimadin-Mvlananoe e szcle- Scarbonylats;

13- 2 Mhramed-2 -ansne;
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Etlvyd i{@-ﬂ:ﬁﬁiﬁmﬂﬁm—ﬁ—\‘ﬁ—ﬁ@n 8
Fihyl S48 methvipwndin- 1134
Byl I methipnudig-d m%fﬁm‘—i-wsnum- ~plihiarade-S-carbomiate |
Sfpwmdin- -2 {pyramdin- 3 vhamaneiSuseede-S-carbarvie aexd

et d{prodin-d0- 3 pyridin Fvlanane s asale- S-carboxplate;

fmtbutyl “-{mtmni@:mm- Lylienuned-S{pyrndim- vl Winazole-F-oarbonndate;
Hpwmdin- 213 <prrmmdin-2-vlamnsiSuarole-S-caboasmde;
K-misﬁ—ﬁ—{;mn&ﬂ-_3“}}-E-{p3wmm-3-ﬁmmmﬂ-caIM‘&améE
R-benry-d-{pyridin- 2 li-2-ronsdin- 3 -ylasung Muarele- carboramide;

AR d-disernoptendin-Soylimethyi N metholamene}  bencaundel-1, 21 -Sows- 44
Fedine - pvmmdine-Mvlammns) mmi-}-xi}-i B 110 Rpentaons-3 30

din-f-d e Winasele- F-carbonndate ©

wvrzmidin- M-yiameng thiarele- S cabexriate |

dissapentacosin-dI-oic acud,
B -ome- iﬁ—g\_m& 43 ﬁﬁ}ﬁﬂx&&e&hﬁm 1H-thienef?, $-dimwdamed-ddi-3, § &

1315, 18, 3, M ¥ponsoxe-3 #&-mwﬁﬁmx’mﬂﬁ4«p&ﬂm—n-\ﬁ---{g}"ﬂmﬁmﬁ

F-Perdin- 2wl -2<{prramndm-S-viamens Hisassde-S-cabontnie;
3-44-Phemyl-theszol-2 yianunel-phesel;
3-Chlra- et gy - d-pmdin-Foyt-Svarad-3vD-anme;
and phywaceutically scceptatls fonms theveof
13 The method of claim 11, wherein the dizease awsociated with wovegulsted coll growth i
18 The method of olarm 11, whevsin the dizense avsooisted with wessudsted celf gowth
hepatocailndar caromons.
17. The method of claim 11, whemsin the disease associzted wiih wmrepisted cell growsh i
prumary bver canoer.
{8 The method of claim 11, wherein the disesse associsted with wwegulsted cell mowth &
19 The method of vl 11, nhersin the disease assoctated nath yoreralsied cell rowth is beeast

&3
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X The method of clam 11, wherein the disesse acocizied ik mremdsted cell mowth is
TYIRAT CIBOST.

J1. The method of clatm 11, whesnin the dinsase assoriated nith nevesdvted cell srowth i hmg
CIABOEY.

I The method of claim 11, wheein the disesse awovisied with wmegaisted cofl gowsh v
Sevkesua,

33, The methed of clam 11, wherein the duwase associsted with woreguisted coll growth &
chd anEmorarcanems.

24, The method of claim 11, whersin the dissase associaied with wrsgudated coll growth s

23 A methed e besting & dvease assoviated with mfection of the lver with 3 virgs, sasd
methed comprising aduunicheing fo a subject an effective amwount of at Jeast ome

I b=

R \ S {E}
medinding hvdates, solveles, phownocsuSeally acceptable zalls, prodme ad oomplemes
thereaf, to tesat the dinease whevessy:

3
~ ]
N

R & sclected Hom 3 ooup consisSng of hydvegen, O-Co limear sl isopespyl

volobery, bromsine cyamo, '%JL‘Q \“" k‘m W j\ 3@‘*\"'”"‘«‘“‘“\ 3%['\_ kﬁ;m

I o
T % ~
ks, Xy TN

@m P

-“‘\—m&

&1
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B s selected Som 3 proup consisting of nfropes, melied, iscpropyl, tert-butyl, beney, and

B Ot

ir &5 selected Soms group mmﬁm@m?‘wmh ath S o) £ o N

—
¥y

(e 10 E@, EJM

38 The method of olaim 35 wheeein S ot loast ovs compound 15 a8 lesst one menber sedaviad

Foon the sroup constaling of
Hypwmdin-Foli-N-{mrmndm-2-yiuarel- 2 anune;
Nod-diphesylhiasel-3-ammine;
Nphenyi-$-pwmdin-dvithuarsd-3-amine;
Fphsarl-N-pyrnsedin-J-viithsazel-J-anwme;
Nad-dijpyide-I-siithiasel-2-anune;
${pwmdee-Fol-Ndpymdm- 3dissed-2 -anume;
HHewmdin-dhi-N-mmoedm-3-yhiarel-2-ansne;
¥Nipmaen-IaT-ddpyridin-3 ) Witasol-}-aovne;
${pwidin-FaD-N-lpyromdin-Sovithiarol-3 -anune;

{6 romopynidin- 2 i-N-{posedn-dvDiksarad -3 -anune;
4 metivdpyridin- L li-N-{prraredm -3 -yitharel-3-annne;
S 5-dometbyipmudin- - N{pmoedn- 2w vased-J-amne
B I fpyrmudin-2-vissuns Ehiazal-dvDipmdin-2-of;
MNipmasdm-3 T3 -{gums
B 5 -chovopmnndin-2-yi-${pmdin-2 v ilvansl-2-anne;

2

-y hiarol- X -anvine;

&5
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H{S-broowpynudin- 3wl i--pvradm- 2Dt ,
Rod-meibvlpmioidin 3 ad-imeids- Yo thiamed-3-amine:
Hpmdim-dadi-N-{d-(fsovomendipmssdie-tyvi usred-d-anume;
Eanefind MN--Gredin - Tithisrel- Tl benral diiazed- 2 -aunns;
S-methel -4 -{rradin- 2N Npyrm din-Toplithazed- X -
Sosthyl--{pyedin- Rl N-rrmedin- 3o Minasel-Famme:;
ammgpgzuL@wm:xi\wmm@hzzMEm
S-peotyl-d-Oemidin 3l Npoimidin- o liarel-2 - anine
Feyvehhfeni-dpmidin-d s i-N{pmromdie-2 al thizzol- 2 -aune;
S-ponyl-S-{pyradn- 3ol N-{pnsdin-dvDiibiarad- 3 -anwne;

Kavopropy-d-ipwade-J-l < prmadin- ol ol -anuns
N-pefnei-Hpandn- 2 D-N4pyimodin- 3 i theazel -2 -amurne;
Sbenm-bpmidin- 30 N pminsdin 2y Dtiasel-3 -andns;

2 pyndin-T-v uarel- 2D pyesdin- Y d iammine ethanad;
Shrome-d-{mndin- 3w} Nprnmdin- 2y itharel-3-amme;
{4-{prndin-2-yi-2prrnsda- 2 -vdamine eased- el imethanad;
{d-{pvradin-3 - {prrimndin-Avlamansithiaend- 3oyl lowetind acetabs;
f-{pvmdim-3af-Hpvmmdin-vlanunaiihtazad- 3y Dowlind bubeste;
Bl SHpwmdin-24d-2{pyneudin-2ylamme ¥t arels-S-carbosndate;
Byl Sd-methvlpymdin-F -3 Sovrmndin-2viamwne hiarale-Scarboxyiate |

Bl 6 wethvipmidin-Y -3 {oyrmmsdim-2 v amme uarale-S-caboxyiate |

Ehyd 2 metyipymiesdin- 3 liaminod-4-{pyndin- 2y ifrasele-Scaboxylate |
SfprmdueSyii-2{prrmadin-3-viamme s soele-3-carboxyhic acad;

Eeffel Spmde-d5l-2H{prmadin-Svlsnaneifvamcle- S-carboradate;

tert-huty) 2-{lert-Tnstvimmiosdin- 2fiamene -4 rendm- 2 hearele-F-carboryiate;
SHpwndin-2oh-I<prmmdin-2vlamnoivarole-Scarboxsuuds,
Naethvi-i-emdie-2odi-2nondin-2-vlanuns sarele- 3 carboxsmsde;
Whenmp-d-gramidin- - {prisedin- 3 -dasuneitussale-Fcarhoxamsde;

L300 d-dismnnopdendin-GayDimethyiN nethyDomees) | benranudo’- 21 - Soxo-F44-
{pyvidin-2-od -2 {pyronadin- T odameneianad -5l 5 81 1L B 1 T pentansa-2 28

dizsapentacosan-J 3-oir acid;

8&
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FH3 lome- 3540308 45 faR - T oxchenabydre- 1 H-tlsenef3, -%—d}imi&m§~4—vi}-§, & 5
i3, 1518, 21, 3, ¥ popsoxs-30-ampentsineceshli-bpmide- - prmendin 3 -
$-Pymidin-2-l-2-{pyminndn-2-viansns b aesfe S cabonttle;
343 -Plenyl thinmad-Yalameno}-phenat,
{3-Chlore-Yamethy b phemd Md-pyndin:2ol-fascl-Yvll-amine;
and phormacentieally sceepiable fooms theveaf.

X7, The method of clatm 15, whevein the ot least one compo
Farther comprizmg st leest owe sncipesat.

md 13 adomuchered i 3 copomio

38 The wethod of el 37, wherets fhe &t lesst one commpound 5 3¢ lesst one mender selscted
foen the sroup coustsiing of
S{paidi-Ja - N4 prrimidie. 3l ilanel-3-amine;
d-diphenyMhiavol-?-amime;
Nphenyi-i-ipyndin-2-yDthiarel-2-asune;
Spheayl-N-pyrinadin-2-yithiszel-3-auime;
Na-dijpmidoe-3siithasal-2-anune;
Hpwidin-Fodi-Holpomede-3-y{vhiacnl-2-anene;
HHpwmdin-ddi-N-Fromede-3y{ihiarel-3 anene;
W-pwamn-Syi-dpmdm- 2y thiarel- 2 -aawme;
f-{pvndim- 2l - M- primede-d -y thsamed-3 amine;

{8 romopynidin- Tyl M- (poriesdin - »-vi}&mz@}- -LRNE
${f-methyipmdin--wl}-MN{prwmndm -2 ghesss ]

35 dmetbyiprmids- 34 - N pnudee I idsansd-J-anmine;
&-{{prmoudm-F-viasne Buasel-d-ipmdm-2-ol;
Hpmmsdm-3 -4 -{gunohn-3 v itlnazel-2-amune;

N5 -choropymnndin-2-yi-{pwmdin-d vithanel-2-amine;
W3- hromopyranwdin-d-pii-d-{pamdn- Yvithierad-3-anmume;

W-{dmwthripyronnde- 3l -rnadm-Svlhieeal -3 -anune
mi«%gsxnm-_-x3}5_\}-g»ﬁ-{mfmmxi@xm&mé—yﬁm&ﬁ-amme‘
E-methyl2d-H-pvmndim- T oseal-2 - frenzol dnassl-2 -anune;

Smethyl-3-pmdn-al-N{pmoadin- S fiiarcd-2-amune
87
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S-athyl-Hoyndin-2i-N-(pnnuden Yy haszed- 3 -smme
Sasepropyi-Sdpyndin- 3 e din- 3o ithiac
Fpentyl-d-foymdin-2 - pyrmdin-E v itvarsl-Bamine;
Scveloherd-dmadn R D-Nprrimidn- 3ol thiarel-3-awune;
S-nomel-{pmdin 2ol M e din- Lol itearal X -amine;
MNaosopropy-d-pade- DN pymmmdin- 2w Rbsarad-2-armsne;
Favelind-{{pmdn-Sali-Napmoedin-J-vDiliznal - 3-anuns:
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